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NpeoucnoBue

OTa KHUTa SBASEeTCS opHUIMAJIbHON moKyMeHTamued Postgres Pro Standard. Ona Oblyta HammcaHa pas-
paboTuukamu Postgres Pro, coobitectBoM PostgreSQL u mpyruMu moO6poBOIbIIaMy IIapaje/IbHO C Pas-
paboTko¥ mporpaMmMHOro npoaykTta PostgreSQL u Postgres Pro. B Hel omuchiBaeTcst BCst GYHKITMOHAb-
HOCTB, KOTOPYIO odHUIIHaIbHO ITOAAePKUBaeT TeKylllas Bepcus Postgres Pro.

Yrto6nl TakoM Goibino 00bEM uHMOpMaluu 0 Postgres Pro 6v11 ymoGoBapuM, 3Ta KHHATA pa3fesieHa Ha
yacTtu. Kaxpas 4acTh mpegHa3Ha4vYeHa OMPeNesIEHHON KaTerOpUH II0Ib30BaTeJIed MIX II0JIb30BATENSIM
Ha pa3HEBIX cTagusax ocBoeHus Postgres Pro:

* YacTts I mpencTasnsieT coboit HepopMaTbHOE BBEIEHNE OJIST HAUMHAOIINX.

e Yacrts Il onuckeiBaeT a3bIK SQL u ero cpeny, BKJo4as TUNH JaHHBIX U (QYHKIUY, a TaKKe ONTUMHU3a-
LIUIO IPOU3BOOUTENHFHOCTU Ha YPOBHE II0JIb30BaTesel. To OyIeT II0JIe3HO IPOYUTaTh BCEM I10JIb30-
BatenaM Postgres Pro.

e Yacts III onuckBaeT YCTAHOBKY ¥ afMUHUCTPUPOBAHUE CcepBepa. JTa YacTh OyIOeT Ioe3Ha BCEM,
KTO uCnojb3yet cepBep Postgres Pro misi camMeIX pa3HEBIX LIEIEN.

* YacTts IV onuchiBaeT mporpaMMHbIe MHTEPGENCH AJsT KIMEHTCKUX Tpuiioxenui Postgres Pro.

e Yactp V IIpegHa3Ha4Y€eHa OJid 0oJiee OMBITHLIX IIOJIb30BaTeel 1 COOEepP2KUT CBeaeHusd O BOSMO2KHO-
CTHAX paCIIMPEHNUd CepBepa. JTa YacThb BKJIIOYaeT TEMEI, HOCBHH_IéHHbIe, B 4aCTHOCTH, II0JIL30BATEJIb-
CKHM THUIIaM OJaHHBIX 1 CbYHKI_II/IHM.

* Yacts VI cogepXUT cipaBoYHyI0 nHpopMaIlniio o koMmaHgax SQL, a TakXkKe KJIIMEHTCKUX U CEPBEp-
HBIX ITpOrpaMMax. 3Ta 4acTh JOIONIHSIET Opyrue nHdopMalinen, CTpyKTyPHUPOBaHHOM ITI0 KOMaHaaM
U IIporpaMMaM.

e Yacts VII comep)uT paznoodpasHyo uHGopMalluio, IoJie3Hyio aisd pa3dpaboTunkoB Postgres Pro.

1. Y10 Takoe Postgres Pro Standard?

Postgres Pro Standard — 3T0 06BbEKTHO-PEISIIIMOHHASA CUCTEMa ypaBjieHus 6azamu manHbx (OPCYB]I,
ORDBMS), pa3paborannas Postgres Professional B pamkax nmpoekrta Postgres Pro Ha ocHoBe PostgreSQL,
B CBOIO ouepenb, ocHoBaHHOM Ha POSTGRES, Version 4.2 — nporpamMmMe, pa3paboTaHHOM Ha ¢(aKyJIbTeTe
KOMIIBIOTEPHBIX HayK Kanudopuuiickoro yuusepcurera B bepknu. B POSTGRES nosB1iI0Ch MHOXKECTBO
HOBIIIECTB, KOTOPLIE OBIIM pPeann30BaHEl B HEKOTOPEIX KomMepueckux CYB]I ropasmo mo3gHee.

Postgres Pro Standard pa6oTaeT Bo BceX OCHOBHBIX ONePalMOHHBIX cucTeMax Linux. Kak u PostgreSQL,
Postgres Pro Standard cootrBeTcTByeT TpeboBanusam ACID.

Postgres Pro Standard, kak u PostgreSQL nmopamepzkuBaeT 60nbIIYIO YacTh cTaHmapTa SQL u mpepjaraeT
MHOXKECTBO COBPEMEHHBIX QYHKIIMM:

* CJIOXKHBIE 3alIPOCHI

* BHEIIHUE KJII0YU

* TPUTTEPH!

* H3MeHsIeMble IpeaCcTaBIeHUsS

* TpaH3aKIMOHHAas 11eJIOCTHOCTh

* MHOTOBEPCHUOHHOE yIIpaBleHNe KOHKYPEHTHBIM OOCTYIIOM

Kpowme Toro, nons3oBaTenu MOTYT BCA4eCKU pacuupsaTts Postgres Pro, Tak e kak u PostgreSQL, mHanpu-
MeD, co3faBasi CBOU

* TUIIBI JaHHBIX

*  (dyHKRIIUN

* OIepaTopsl

* arperaTHble QYHKINU

* MeTOIBl MHAEKCUPOBAHUSI
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IIponenypHbI€ A3BIKH

2. Pasznnuunsa mexnay Postgres Pro Standard m PostgreSQL

Postgres Pro mpepocTtaBmnsier Haubomee aKTyanbHYI0 Bepcuio PostgreSQL ¢ mOTOTHUTENBEHBEIMU W3Me-
HEHUSIMHU U PACIIUPEHUSMHU. DTOT OPOOYKT BKJIIOYAET BCE HOBBIE BO3MOXKHOCTH, PEaTU30BaHHEIE KOM-
nmauuei Postgres Professional, a Takke cTOpoHHME HOPAOOTKH, KOTOPHIE yKe IMPUHATHE COOOIIEeCTBOM
PostgreSQL u momapmyT B HOBBIe Bepcuu PostgreSQL. Takum obGpasom, mosnw3oBaTenu Postgres Pro
Standard mony4aroT paHHUE AOCTYH K Ba’KHBEIM HOBOBBEIEHUSIM U UCIIPABJIEHUSIM.

IIpuMmeyanue

Postgres Pro Standard mpepocTaBnsieTcsi IO CJIeHyIollled nuneH3uu: https:/postgrespro.ru/
products/postgrespro/eula. O6s13aTeNTbHO 03HAKOMbBTECH C YCIIOBUSIMU JTUIIEH3UH, TIPEKAE YEM 3a-
TpyXaTh U UCIIOIb30BaThk Postgres Pro Standard.

Postgres Pro Standard otnudaioT oT PostgreSQL crenyroiue yCOBepIIeHCTBOBaHMA:

YIIydImeHHBIN MeXaHU3M ITPOBEPKY OJIOKMPOBOK, HE OKa3bIBAIOIINY OTPUIIATEIbHOTO BIMSHUS Ha
IPOU3BOOUTENILHOCTD.

YBenuueHHas CKOPOCTh U 3(PGHEKTUBHOCTS IIJIAHUPOBAHUSA OJI PA3IUYHBIX TUIIOB 3aIIPOCOB.
YMeHbIIeHHOE TTOTPEeDOIeHNe TaMATH TPU 00paboTKe CJIOKHBIX 3alIPOCOB CO MHOXKECTBOM TabIIHII.
Ilo6aBreHNe BpeMeHU IJIaHUPOBaHUS B UHGOPMAIHMIO, BRIBOOUMYIO MonyseM auto explain.
B03MOKHOCTE 3aMeHBI Hy/IeBOTo OaiiTa 3amaHnHbEIM ASCII-cHuMBOIOM IIpU 3arpy3Ke HaHHBIX C IIOMO-
IIbI0 KOMaHOLI COPY FROM. (CM. onmucaHue napaMetpa nul byte replacement on import.)

B03MOXKHOCTE 3aMeHBI CUMBOJIA '\u0000' 3amaHHbIM cuMBoIoM Unicode npu Bri30Be GYyHKIMH, 00-
pabartriBatolier JSONB. (CM. onucanue napaMeTpa unicode nul character replacement in jsonb.)
Peanusamnus mexanusma PTRACK, mo3Bonsromiero nporpamMmme pg probackup orcnexuBaTh u3MeHe-
HUS CTPAHUI] TPU CO3TaHUM MHKPEMEHTAJIbHBIX PE3EPBHBIX KOIIUH.

[MToppepxXka yTeHUs GausoB pg_control Opempaymux Bepcuil PostgreSQL/Postgres Pro yrunurou
pgpro _controldata.

[TpoBepKa COBMECTUMOCTH KJlacTepa, IT03BOJAIOmas ONPEeNeIuTh, COBMECTHMA JIU TEKyIas

Bepcus Postgres Pro c onpenenéHHBIM KIIaCTEPOM, U IIOHATH, KaKKe ITapaMeTpPHl BIUSIOT Ha
COBMECTHUMOCTh, He 3allycKas cepBep. (CM. onucaHMe ITapaMeTpa postgres -z u onucaHue
pgpro_controldata.)

Bo3MOXXHOCTh U3MEHEeHU IapaMeTpa restore_command 0e3 IIlepe3allycKa cepBepa.
YaubdunupoBanHas CTPYKTypa ITaKeTOB OBOUYHBIX (aiijIoB OJI BCeX UCTPUOYTHBOB Linux, yrpoiia-
I0IIasi MUTPAIAI0 MEXKIY HUMH U IO3BOJIAIONIas yCTaHaBIMBATh MPOOYKTH Ha 0a3e PostgreSQL cos-
MecTHO 0e3 Kakux-mu6o KoHGIuKToB. (CM. I'maBy 16.)

XKypran onepanuii, B KOTOPOM XpPaHUTCSA MHGOPMAUHI 0 KDUTHUYECKH BasKHBIX CUCTEMHBIX COOBITH-
sIX, TAKUX KaK 0OHOBJIEHVE, BHIIONIHEHNE DY resetwal u Tomy mogo6Hoe. DTa nHGOPManMs BakHa
OJIST OCYIIIeCTBIIEHUS TEXHUYECKOU MOANEPKKH CO CTOPOHEI ITOCTaBIIMKA. 3allUCh B XKypHAI ollepa-
LIMH IPOU3BOOUTCS TOJIBKO Ha CUCTEMHOM YPOBHE, a OJI eTro UTeHUS UCHOJIb3yIoTCcsa GyHKIuU SQL.
(CwM. TTompaspen 9.28.11.)

PacmupeHHBIe TOMTUTUKY ayTeHTUGUKAUY, o0ecnedynBalomue 3¢GeKTUBHOE YITPaBIEHUE TaPOJIs-
Mu 1 KOHTpoJb goctyna. (Cm. CREATE PROFILE u ALTER ROLE).

BcTpoeHHBIEe MeXaHU3MBI 3AlIUTHI JAaHHBIX, KOTOPHIE TIO3BOJISIOT CTEPUIIN30BaTh OOHEKTHI, Ileper
yoanieHueM 3aloHasa ux Hynsamu. OOHyneHrue 060HeKTOB MOXKET ITPOU3BOAUTHCS Iepe[] yaaleHueM
darinoB Ha muCKe U Nepeq yOaJieHUueM yCTapeBIINX BePCHUM CTPOK (OYHMCTKOM CTPaHUIl), ocBOOOKAe-
HueM O3Y u ymaneHueM uinu nepe3anuckio ¢ainoB WAL. (Tonbko cepTuduiinpoBaHHas peaaKIims.)
CTraTucTHKa OYUCTKHU TAOJIUI], UHOEKCOB U 0a3 JaHHBIX B CUCTEMHBIX ITPENCTaBIIEHUIX.
[IpemonpenenéHHbIEe POJIH, IIO3BOJISIIOIINE CO3aBaTh TabJIMYHEIE IIPOCTPAHCTBA U YIIPABIISTE IIPO-
(unsmu 6e3 mpaB Cyneproab30BaTes.

C6op uHpopmanum o c60sIX cepBepa, KOTOPHIN BKITIOYAETCS MapaMeTpoM KoHpurypanuu crash info
U HaXOOUTCH IIOJ yIpaBlieHHneM HEeCKOJIbKHUX ITlapaMeTpOoB, BKJI04Yas 9TOT.
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e OnTtmMuU3MpOBaHHOE MOTPeOIEHNE TAMSITH IIPY OLIEHKE M30MPATEIbHOCTHU AJIsI KaXKI0T0 JIeMeHTa
MaccuBa.

* VnyduieHHOe yIpaBJieHNe CEKIMOHMPOBAHHLIMU TaOIUI[aMU C MCIIOJIb30BaHUEM IIOJKOMAHT SPLIT
PARTITION M MERGE PARTITIONS KOMaHMOLI ALTER TABLE: IepBas pa3fesisieT OOHY CEeKINI0 Ha
HECKOJIbKO, BTOpas 00beANHAET HECKOJILKO CEKILIMH B OOHY.

* BriuucneHue uOgeHTU(PHUKATOPOB IIJIAHOB 3aIPOCOB B Anpe. (CM. onncaHue mapaMeTpa
compute plan id.)

e DKcHepuMeHTasbHasA QYHKIIMOHAJILHOCTL, KOTOPas BKJII0UaeT MeXaHU3M MapasiieTbHOTO BBITIOJ-
HEHUS 3aIlPOCOB [IJIS 3aIllPOCOB, UCIIOJIb3YIOMIUX XOTs OBl OOHY BPpEMEHHYIO TabmuIly. Ita QyHKIIUO-
HaJbHOCTH nojie3Ha ang 1C. (CM. onucaHme napaMmeTrpa enable parallel temptables.)

¢ OueHkKa IpubIN3UTETBPHON CTOUMMOCTH cOpPOCcCa CTPaHUI] BpeMEeHHBIX TabJuIl Ha AUCK. ITa QPyHKITHO-
HaJbHOCTH nosie3Ha ansg 1C. (CM. onucaHme nmapaMeTrpa write page cost.)

Postgres Pro Standard Takze BKIIOYaeT CJIeOYIOLINE NOIOTHUTEIPHbIE MOLOYJIN U IPUIOKEHUS:

* PacmwupeHue ago Oy agalTUBHOMN ONTUMU3aLUM 3alIPOCOB.

* Pacmmpenue daterange inclusive, mo3Bonsiollee 100aBIsATh B BEIBO BEPXHIOIO I'PAHUITY BPEMEHHO-
ro guanasoHa.

* Mopgyns dump stat, mO3BOJISIONINM COXPAHATH CTaTUCTUKY HAaHHBIX IIPU Pe3€PBHOM KOITMPOBAHUU U
BOCCTaHOBJIEHUHU.

e Mogyns fasttrun, KOTOpHIA IpenoCcTaBseT TPaH3aKIIMOHHO-Hebe30nacHyI0 QYHKITUIO IS YCedeHUs
BpeMeHHHIX TabJIuI, YTO HpemoTBpalllaeT pa3pacTaHue KaTajlora pg_class.

* Mopyns fulleq, mpegocTaBIAOMIMHI TOIIOTHUTENBHBIN OIIEpaTOpP paBeHCTBa OJII COBMECTUMOCTH C
Microsoft SQL Server.

e Mopynb hunspell-dict, mpemocTaBasAOIIUN CIIOBapy AJIsA psAda S3LIKOB.

¢ Pacmmpenue hypopg, obecreunBaloliee IOOOePKKY TMIOTETUYECKUX HHOEKCOB B Postgres Pro.

e Mopgynb jsquery, pealu3yIoUIui CueliaabHbIN I3bIK 3aIIPOCOB A/ 3G GEKTUBHOIO ITOMCKA I10 UH-
OEKCy B CTPYKTYPUPOBaHHLIX JaHHEIX JSONB.

e Vrtunurta ldap2pg, I03BOJAIONIAs aBTOMaTU3UPOBATh IIPOIIECC CO3MaHusi, OOHOBJIEHUS U yIaleHUs
ponen u nonb3oBaTenen Postgres Pro u3 KopmopaTuBHOTO KaTasora.

¢ Cnyx06a MOHHTOPHMHTA Mamonsu, UCIOJIHeHHAas B BUuAe areHTa Zabbix.

e Mopynb mchar, IpemoCcTaBISIONIUN JOTIOTHUTEJIbHBIN TUI TaHHBIX [JIS COBMECTUMOCTHU C Microsoft
SQL Server.

e Mogyns online analyze, mpuBHOCSAIINY Habop GyHKIINI, KOTOPEIe HEMEIIeHHO 0OHOBISIOT CTATH-
CTUKY B IIeJIEBBIX TabJIMIIax MOCe omepanuii INSERT, UPDATE, DELETE UIX SELECT INTO B HUX.

* pgbadger — mHCTPYMEHT AJy1sT OBICTPOTO aHalM3a XKypHasoB Postgres Pro ¢ co3manueM moapoOHBIX
OTYETOB U rpadUKOB.

e TIlyn coeguHeHUM pgbouncer.

* Mopyns pg integrity check, ocyiecTBnsgoOIMi BEYKUCIEHNE U IIPOBEPKY KOHTPOJIBHBIX CYMM OTCJIe-
JKuBaeMbIx daitnos. (TonbKo cepTuGUIITMPOBaHHAS pedaKIirs.)

¢ Pacmmpenue pg proaudit, HO3BOJISAIONIEE OTCIIEKUBATh PA3IUYHEIE COOBITHS, CBI3aHHEIE C He301ac-
HOCTBIO.

e PacmwupeHnue pgpro autopart, peanusyioiee AMHaMUYeCKO€e CO3[aHKe CEeKIIMM.

* pg probackup — MeHemXKep Pe3epPBHOTI0 KOITMPOBAHUS U BOCCTAHOBJIEHUS.

¢ Pemenue pg probackup3 pmisi pe3epBHOT0 KOIUPOBAHUS U BOCCTAHOBJIEHUS KJIaCTEPOB 0a3 maHHBIX
Postgres Pro.

* Mopynb pgpro bindump ms yopaBieHHS OolepalusMi Pe3ePBHOI0 KOIUPOBaHUS M BOCCTAHOBIIE-
HHUSA. B Moaye peann30BaHbl CIIeIHaIN3UPOBaHHbIe KOMaHAbl PETINKALIMY /IS PACIIMPEHHOTO IPO-
TOKOJIa PEeIIuKaIlui U COOCTBEHHBIN (hopMaT apXUBUPOBaHUSA. MoOynb He TpeOyeT MOOKII0YEHUS 10
SSH. On pa3paboTaH cHelraabHO OIS MCIIOIb30BaHUS BMECTE C YTUIIUTOM pg probackup3.

* VrTunuta pgpro controldata, moka3bsiBarolllasi yIIpaBJISoIlyio nHpOpMaIuio Kinacrtepa B]]
PostgreSQL/Postgres Pro u mapaMmeTpsl COBMECTUMOCTH KJjlacTepa U/UIu cepBepa.

e PacmmpeHune pgpro pwr, IMO3BOJISIOIIee MTOIy4YaTh OTYETHI 10 HAarpy3Ke, IOJIe3HbIe OJIs BHISIBIIEHUA
HauboJlee PeCypCoEMKUX olepanui B 6a3e JaHHBIX.

¢ Pacmmpenue pgpro stats, KoTopoe cobupaeT CTaTUCTUKY BHIIOTHeHHsT SQL-0omepaTopoB, IOOCYH-
THIBAE€T CTATUCTUKY COOBITHI OXKHUIAHWS U IPEIOCTABIIAET IPOYHe IT0JIe3HbIe METPUKH, KOTOPHIE B
PostgreSQL Henb3st mMOMy4YUTh HUKAK nHave. OHO Takke o0ecrmeunBaeT BO3MOKHOCTh TPACCUPOBKHU
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CeaHCOB IPUJIOKEHUN U MOXKET CO3aBaTh IPEeNCTaBJIeHUs, SMYJIUPYIONIUe OpyTrue PacIIupeHusa qiis
c6opa CTaTUCTHUKH.

e Vrunuta pgpro tune Ojas aBTOMaTU4YeCKOM HaAaCTPOMKU ITapaMeTpoB KoHurypauuu Postgres Pro.
Ona npepocTasisieT HaG0p BCTPOEHHBIX IPECETOB, BKIII0Yasi IPECET OIS HACTPOUKH, CIIeIuDUIHON
ona 1C.

* Mogyns pg query state, marommii BO3MOXKHOCTh Y3HaBaTh TEKyIlee COCTOSHYE BHIIOTHEHHUS 3aIpo-
COB B 00CJTy’KMBAIOIIEM IIPOIECCE.

* VYrunura pg repack mns peopraHusanuu TabInIl.

* Mogyns pg tsparser — anbTepHATUBHEIM aHAIN3aTOP TEKCTOBOTO IIOMCKA.

e Mopgyne pg variables, mpemoctasnsomui GYHKIUY OIS PabOThl C TIEPEMEHHBIMH Pa3JIMYHBIX TH-
moB. [Ist o6meryenust Mmurpaiuu koga Oracle, o6padaThIBaioero KOJIEKIINY, HOCTYIIHEL CIIETYIO-
mue BUAB QYHKIUHN: QYHKINY, TTO3BOJIAIONINE PpaboTaTh C 00IMIMMHY ITePeEMEHHBIMU-KOIJIEKITUIMY, K
9JIeMEeHTaM KOTOPBIX MOXKHO MOJIYYUTDb JOCTYII 10 KIII0YY, UMEIOIeMY I1eJIOYHUCIIEHHBIN MJIU TEKCTO-
BEIM TuIl; GyHKINY, oOecrednBawInre GyHKIIMOHAILHOCTE UTepaTopa OJIs TI0OBIX KOJIJIEeKIUH.

* PacmupeHnue pgvector, IpenocTasisiollee IIOUCK CXOACTBa BEKTOPOB B Postgres Pro.

* Pacmmpenue pg wait sampling, npegqHa3zHadeHHOe AJIS TEPUOANYECKOTO cOopa CTaTUCTUKM 10 CO-
OBITHSIM OXKUMaHUA. BOCIOIE30BaBIINCH 3TUM PaCIIMPEHUEM, Bl CMOXKETe IOHSATh XapaKTep aKTUB-
HOCTHU CEpPBEPA, B TOM UUCJIE YBUETh TEKYIIME COOBITUS OKUIaHUS BO BCEX OOBIUHEBIX U (POHOBHIX
pabouux mpoleccax.

e Mogyns plantuner, mob6aBnsiomuii NOAAEePKKY YKa3aHUM M1 NJIaHUPOBITHUKA, ITOAKJTIOYAIONTUX WU
OTKJIIOYAIOIIUX OIpefe€HHbIe UHAEKCH IIPU BHITOJTHEHUU 3ampoca.

e Mogyns rum, npegocTtaBnsaiomui uugekc RUM Ha 6aze GIN.

* Mopyns shared ispell, TO3BOISIIONINE PAa3MECTUTD CIIOBAPH B 0OIIIEN MaMSITH.

Postgres Pro npepmocTaBisieT pacIInpeHHbBIE BO3MOXKXHOCTH U GYHKIIMOHAIBHOCTD, IO9TOMY HPEIBSIBIISET
6osiee cTporue TpebGOBaHUS, OTPAHNYHBAIOIIME MHOXKECTBO MOANEPKHUBAEMBIX OIIE€PAIMOHHBIX CUCTEM.

BaxHo

Postgres Pro Standard paGoTaeT Ha BCeX OCHOBHBIX OIlepPaIlMOHHEIX cucTeMax Linux. JT1o0wle ymo-
MuHaHusA Windows uiu Opyroi omnepaumoHHON CUCTEMBI, OTJIUYHOM OT Linux, B 9TOM mOKyMeHTa-
MU HETIPUMEHUMEH K Postgres Pro.

Brmmycku Postgres Pro Standard crmemyior 3a BeITycKaMu PostgreSQL, XoTs MHOTOAa MOTYT BHIIIYC-
KaThcA darle. CxeMma BepcuoHupoBaHusa Postgres Pro Standard ocHoBaHa Ha cxeMe BEPCHOHMPOBAHUSA
PostgreSQL u BkIII04YaeT OONOIHUTEILHYIO TUGPY.

3. KpaTtkaa uctopusa PostgreSQL

OOBEKTHO-PENIAMOHHAS CUCTEMA yIIpaBlieHns 6a3aMu HaHHBIX, UMeHyeMmas cerogusi PostgreSQL, mpo-
u3onuia ot nakerta POSTGRES, nanucaunoro B bepknu, Kanudopuuiickom yausepcurere. [locne gecs-
TuneTul paspabotku PostgreSQL ctan camoit pa3BuTtoit CYB]] ¢ OTKPBITHIM HCXOOHBIM KOIOM.

BarnsaHyTs Ha IpefCcTaBIeHHYIO 3[,eCh HCTOPHIO C APYTOTr0 PaKypca MOXHO B cTaThe [Ixko3eda Xesep-
mreriHa «Looking Back at Postgres» helll8.

3.1. NMNpoekT POSTGRES B bepknu

ITpoekt POSTGRES, Bo3rnaBnsieMblit npodeccopoM Maiikiom CToyHOpEeNKepoM, CIIOHCUPOBAIU areHT-
ctBo DARPA npu Muno6oponsl CIITA, YrpaBneHue BoeHHEBIX uccienoBanuii (ARO), Hamnonansubiit Ha-
yunbl ®oHp (NSF) u komnanus ESL, Inc. Peanuzanus POSTGRES rauamnaces B 1986 r. [lepBoHauanbHbBIE
KOHUENUIUU CUCTEME!I OBITU NIPENCTaBJIEHH B MOKyMeHTe ston86, a onmucaHue MepBOM MOIENN HaHHBIX
mosBUI0ChE B rowe87. IIpoeKT cucTeMBl IpaBUJI TorAa OB TpefcTaBiieH B ston87a. CyTh U apXUTEKTypa
MeHe[Xepa XpaHuIuia ObIIM pachnucaHbl B ston87b.

C tex mop POSTGRES mpoirés HeCKOIbKO 3TAlloB pa3BUTHA. [IlepBas «memMoBepcus» 3apaboTtana B 1987
¥ Oblna mokasaHa B 1988 Ha koudepeninu ACM-SIGMOD. Bepcus 1, onucansas B ston90a, ObITa BBI-
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nymieHa [Jigd HEeCKOIbKUX BHEITHUX MOoIb30BaTesien B uioHe 1989. B oTBeT Ha KPUTHUKY IIEPBOM CUCTEMBI
mpaBun (ston89), ona 6rlnta mepemenasa (ston90b), u B Bepcuu 2, BHITyIIIeHHOM B uioHe 1990, Oblia yxe
HOBas cucTteMa npasui. B 1991 Breimia Bepcus 3, B KOTOPOU IMOSBUIACH MOAOEPKKa Pa3/IMYHBEIX MEHe-
IKEepPOB XpaHUJINIIa, YIYYIIeHHBIN UCIIOJTHUTEIL 3aIllPpOCOB U IIepenrucaltas cucteMa npasui. [Tocneny-
IoIIKe BRITYCKH m0 Postgres95 (cM. HuzKe) B OCHOBHOM OBLIM HaIlpPaBJIEHH Ha YAIyYIIeHHe MOPTUPYyeMO-
CTH W HAJEXKXHOCTH.

POSTGRES npumeHssncs Ojs peann3alyui MHOXeCTBa UCCIeI0BaTeIbCKUX U TPOU3BOACTBEHHEIX 3a1ay.
B ux uyucne: cucrema aHanu3a PUHaAHCOBBIX TAHHBIX, TAKET MOHUTOPUHTA PabOTH PeaKTUBHEIX OBUTA-
Tenel, 6a3a JaHHBIX HAOIIOMeHUN 3a acTepounamMu, 6a3a JaHHBIX MEOUIIMHCKOMN UHGOpPMAaIU, HECKOIb-
KO reorpadpudeckux uHpopMarnuoHHbx cucteM. POSTGRES Takike MCHOJIb30Bajica O OOy4eHUS B
HECKOIbKUX yHuBepcuretax. Hakonell, komnanus Illustra Information Technologies (mmo3xke crasmas
4acTeio Informix, KoTopas cedac npuHanjaexkut IBM) BOCIIOIb30Baach KOOOM U Hallljla eMy KOMMep-
yeckoe nmpuMeHeHnure. B koH1e 1992 POSTGRES ctan ocuHoBHoU CYB]] Hay4YHOT 0 BEIYUCIIUTENBHOTO IIPO-
ekTa Sequoia 2000, onucaHHOrO B ston92.

B 1993 uywncno BHEIIHUX ITOIb30BaTesIed yaBOUIOCh. CTalmo OYEeBHUOHO, YTO OOCIIy2KMBaHME KOIa U IIOfI-
IepXKKa 3aHUMaeT CJIUIITKOM MHOT'0 BpeMeHHU, U ero He XBaTaeT Ha UCCIiefoBaHusA. [171s1 CHUXKEHUS 9TOU
Harpy3ku npoekT POSTGRES B bepkiu Ol oduIlHaabHO 3aKPHIT Ha Bepcun 4.2.

3.2. Postgres95

3

B 1994 Ouppu IO u Oxonnmu Yen mob6aBunu B POSTGRES uHTepmpeTtaTtop s3bika SQL. YkKe ¢ HOBHIM
uMeHeM Postgres95 Ovi1 onyOuKoBaH B MIHTepHeTe 1 Havall CBOM IIyTh KaK IIOTOMOK pPa3paboTaHHOTO
B bepknu POSTGRES, ¢ OTKPBITEIM UCXOOHBEIM KOIOM.

Kop Postgres95 6wi1 mpuBenéH B monmHoe cooTBeTcTBUE ¢ ANSI C u ymensinuics Ha 25%. Brnaromaps
MHOXKECTBY BHYTPEHHUX N3MEHEHUM OH cTas 6sicTpee u ynobuee. Postgres95 sepcuu 1.0.x paboTan npu-
mepHO Ha 30-50% 6ricTpee POSTGRES Bepcuu 4.2 (1mo TectaMm Wisconsin Benchmark). [ToMmumo ucmpas-
JIEHUS OMMOOK, TPOU3OIIIN CIIEOYIONINe U3MEHEHUS:

* Ha cmeny s3bIKy 3anpocoB PostQUEL npumén SQL (peanu3oBaHHBIN B cepBepe). (MHTepdelicHas
6ubnuoTeka libpg yHacnegosana cBo€ umMs ot PostQUEL.) ITog3anmpock He MOAaepKUBaIUCh MO BHI-
xoma PostgreSQL (cM. HUKE), XOTSI UX MOXKHO OBIJIO UMUTUPOBaTh B Postgres95 ¢ moMOIIIbI0 MOIb-
3oBaTenbCcKux pyHkuuit SQL. Briiu 3aHOBO peasn30BaHbEl arperaTHble QyHKIIMU. TakKe MOsIBUIIACh
noagepkKKa IPeaoXeHusI GROUP BY.

» [nsa naTtepakTuBHBIX SQL-3anpocos 6rlyia pa3paboTaHa HOBasd nmporpaMMa (psql), KoTopas UCIOJL-
3oBana GNU Readline. Ctapas mporpamMma monitor ctana He HyXKHa.

* TlossBUNAcCh HOBas KIIHEHTCKas OuOnuoTeka libpgtcl Ond noamepxkku Tcl-knueHToB. [Ipumep 060-
JIOUKHU, pgtclsh, IPeOCTaBsii HOBble KoMaHawl Tcl mmst B3auMomeicTBus mporpaMm Tcl ¢ cepBepoM
Postgres95.

* Bl ycoBepIeHCTBOBAH HHTepdeic [ paboTel ¢ 60IbMUME 00beKTaMu. EQUHCTBEHHEIM MeXaHU3-
MOM XPaHeHHsI TAKKUX JaHHBLIX CTaJId HHBEPCHOHHBEIE 00heKThl. (MHBepcuoHHas ¢aiiioBasi CHCTeMa
OblyTa ymaneHa.)

* VYpameHa cucteMa IIPAaBUJI HAa YPOBHE 3K3EMIIJIAPOB; IIepe3alluChIBAIOIIe IIPaBujla COXPAHUIINUCK.

* C HCXOOHBIM KOJOM CTa/Id PaCIpOCTPaHATLCA KpaTKHe ONMCaHUSA BO3MOXKHOCTEN CTaHAapTHOIO
SQL, a Takxke camoro Postgres95.

e Ins coopku ucnomab3oBaics GNU make (BMecto BSD make). KpoMe TOro, cTamo BO3MOXKHO CKOM-
nunupoBaTh Postgres95 ¢ HemomuduimposarnHoi Bepcueit GCC (OBII0 MCIIPaBIeHO BEIPaBHUBAHUE
IAHHEBIX).

3. PostgreSQL

B 1996 r. cTano moHSATHO, 4TO UM «Postgres95» He BHIIEPKUT UCIBITAHNE BpeMeHeM. MEI BHIOpasiu HO-
Boe uMs, PostgreSQL, oTpaxkatoiiee cBsi3b Mexkay opuruHaabHeiIM POSTGRES u 6ojiee mo3gHUMH Bep-
cuamu ¢ nogmepxkkou SQL. B To xXe BpeMsi, Mbl IPOOOJIZKUIIM HyMepaluio Bepcuil ¢ 6.0, BEpHYBIIUCH K
IocJiegoBaTENbHOCTH, HadaTou B ImpoekTe bepknu POSTGRES.
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Postgres no-nipexxHeMy cumTaeTcsa OopUIINaIbHEIM UMEHEM IIPOeKTa He TOJIBKO 110 TPagUuIluY, HO U IIOTO-
My, 4TOo Postgres npousHocuts npoire, yeM PostgreSQL.

B mporecce paspaboTku Postgres95 ocHOBHEIMM 3amadaMy ObLIM MOWCK M IIOHUMAHUE CYIIEeCTBYIOIINX
mpob6ieM B cepBepHOM Kope. C mepexomoM K PostgreSQL akIeHTH CMECTHIHMCH K Peanu3alui HOBBIX
GYHKUIMH 1 BO3MOXKHOCTEHM, XOTsI paboTa IPO0JIzKaeTCsl BO BCeX HATIPABIIEHUSX.

4. CornaweHun

CrnenyroIye COTJIallleHUsT UCIOIb3YIOTCS B ONMMMCAHUAX KOMaH/: KBaJpaTHbIe CKOOKM ([ ¥ ]) obo3Haya-
0T HeoOsi3aTenbHbIe YacTu. durypHbeie ckoOKM ({ ¥ }) U BepTHKallbHas dyepTta (|) 0003HaAYaoT BHIOOP
OOHOTO U3 IPEeNJIOKEHHBIX BapuaHTOB. MHOTOTOYHE (. . .) O3HA4YaeT, YTO IPEOLIAYINNM 3JIEMEHT MOXKHO
IIOBTOPUTE.

HNHorpa onst sicHocTu KoMaHabl SQL mpegBapsitoTCst MpUrialleHueM =>, a KoMaHabl 000JI0YKY — IIPUTia-
IIIeHUEM S.

IMTog aOmuHucmpamopoMm 3mech OOBIYHO ITOHMMAETCST YeJIOBEK, OTBETCTBEHHBIN 3a YCTAHOBKY U 3aIyCK
cepBepa, Torga Kak Nno/b308ameab — KTO YIOOHO, KTO UCIIOJIb3YET MJIM JKejlaeT WUCIIOIb30BaTh JII000MU
KOMIIOHEHT cucTeMHl Postgres Pro. 9tu ponu He ciegyeT BOCIIPUHUMATH CIIMIIKOM y3KO, TaK KakK B 9TOU
KHUTEe HeT ONpeNeIéHHBIX AONYIIeHU! OTHOCUTEIHHO IPOIeAypP CUCTEMHOTO afMIHUCTPUPOBAHUSI.

5. Kak npaBusabHO cooOwmnTb 00 OLLMOKe

Ecnu B HatiméTe omubKy B Postgres Pro, matiTe HaM 3HaTh O Hel. bimarogaps BamieMy oT4é€Ty 00 omrnbke,
Postgres Pro crtanHet emé 0ojiee HamEXHBIM, Bedb daXKe IIPU CaMOM BBICOKOM KadeCTBe Koda HelIb3s
rapaHTUPOBATh, YTO KaXKAbIM O/10K U Kaxpaast ¢yHKIus Postgres Pro 6ymeT paboTaTh Be3Oe U IPU TI0OBIX
006CTOSITENILCTBAX.

Cnenyrolye IpenoXKeHus IPU3BaHL IOMOYb BaM B COCTABJIEHHH OTYETaA 00 oImrubKe, KOTOPBIM MOXKHO
OymeT o6paboTath 3¢ GHEKTUBHO. MBI He TpebyeM UX HEYKOCHUTEJIbHOT'O BHITIOJTHEHM S, HO BCE XKe JIydllie
clenoBaTh UM IJig obuiero 6ara.

5.1. AvarHocTuka owmOboK

ITpexknme gyeM coobmaThk 00 omuOKe, MOXKaJIyHCTa, IPOYUTANTE U IepeuynTanTe JOKYMEHTAIUI0 U yoeau-
TEeCh, 4YTO BOOOIIE BO3MOXKHO CHEJIAaTh TO, YTO BH XOTUTE. ECIIM U3 HOKYMEHTAIIMU HESICHO, MOXKHO 3TO
CcIOenaTh WX HET, MoXKaJyhucTa, coobmuTte u 06 3TOM (Torma 3TO omrbKa B JOKyMeHTaluu). Eciu BeIsC-
HSIETCS, YTO IIpOrpaMMa AeJjlaeT YTO-TO He TaK, KaK HallMCaHO B JOKYMEHTALlMH, 9TO TOXKe ommbKa. BoT
JIUIITHF HEKOTOPBIE ITPUMEPHI BO3MOKHBIX OIIUOOK:

e [TIporpamMma 3aBepIIaeTCsl C aBAPUUHBEIM CUTHAJIOM WX coobOIeHneM 00 ommnbKe onepalnoHHON CU-
CTeMBI, yKa3bIBaWIIel Ha TpobiemMy B mporpamMe. (B KauyecTBe KOHTPIIPUMEPA MOXKHO ITPUBECTH
coobirenne «HeT MecTa Ha AUCKe» — 3Ty MPOOIEMY BB JOIXKHBI PEIIUTH CAaMHU.)

e TIporpamMma BHIOAQET HENPABUIBHBIN PE3YIbTAT [JIs JIIOOBIX BBOJUMBIX JaHHBIX.
* [IporpaMma OTKa3bIBAE€TCS IPUHUMATH OOIYCTUMEIE (COTIACHO HOKYMEHTAIINM) JaHHEIE.

* HporpaMMa IIPUHUMAET HEeOOIIyCTUMEIE€ JaHHBIE oe3 COO6I.T.I€HI/I${ 00 ommubKe UIu IIpenynpexneHusd.
Ho nmoMHuTE: TO, UYTO BLI CUUTAETE HeOOIIyCTUMBIM, MBI MO2KE€M CUHUTATHh IIPUEMJIEMBIM PDACIIUPEHN-
€M HUJIM COBMECTHUMEIM C HpI/IHHTOfI HpaKTHKOﬁ.

* He ynaétcs ycranoBuTh Postgres Pro Ha nopgepxkruBaeMoi InaTdopMe, BHIIONIHASI COOTBETCTBYIO-
myue UHCTPYKLIUU.

3mech mop, «IIporpaMMoM» IMoApPa3yMeBaeTCsI TPOU3BOJIbHLIN UCIOHAEMEBIN (paliy, a He UCKITIOUYHUTEILHO
CEepPBEPHEBIN IPOIIECC.

MennenHas paboTa WM BBICOKAS 3arpy3Ka PeCypcoB — 3TO He 00s3aTenbHO omubKa. Takke MOKET He
OBITH OITMOKOM KaKoe-TO HECOOTBETCTBHE CcTaHOapTy SQL, eciu TOJBKO SIBHO HE OEKJIapUPYETCS COOT-
BETCTBHE B JAHHOM acCIIeKTe.
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5.2. Y10 cooOwaThL

Coo61as o mpobieMe, mocTapaiTech U3NOXKUTE BCce pakThl. B KaxagoMm oTuéTe 00 omubKke ciaenyeT yKa-
3aTk:

TouHYyI0 ITOCIEem0BaTEeILHOCTh OEeUCTBUM IJIsI BOCIPOU3BeOeHusI Npo0ieMbl, HaUYMHAas C 3anycka npo-
epammbl. OHa OOJIKHA OBITH CAMOIOCTATOYHOM; €CJIM BBIBOJ 3aBUCHUT OT JMAaHHBIX B TAO/IHIIAX, TO
HeOOoCTAaTOYHO COOOIIUTh OOUH JIHIIL SELECT, 6e3 MpediieCcTBYIOIINX OIepaTOPOB CREATE TABLE B
INSERT.

Jlyamu#t popmaT TecTa s npobiem ¢ SQL — ¢aiin, KoTOpeIM MOXKHO IepegaThk nmporpaMmme psql

u yBUOeTh npobnemy. (M ybenurecs, 4To B BaleM ¢aiine ~/.psglrc HUYero HeT.) CaMbiii IPOCTOMU
cr10co6 MOMyYuTh TAaKOU (paiiyi — BRITPY3UTH 0OBABIEHUS TaOIUI U NaHHbIe, He0OXOOUMEIE IIJIS CO-
3@aHuA IIOJIUTOHA, C ToMolkio pg dump, a 3aTeM fo6aBUThL MpobJieMHEBIN 3anpoc. [locTapaiiTech co-
KpPaTUTh pa3Mep Balllero TeCTOBOTO IIPpUMepa, XO0TS 3T0 He abcomoTHO Heobxonumo. Ecnu ommbka
BOCIIPOM3BOMUTCSI, Mbl HAWOEM €€ B II000M CIIydae.

Ecnu Ballle MpunoxkeHWe UCIIONb3yeT KaKOU-TO APYrol KINeHTCKul nurepdetic, Hanpumep PHP, no-
XKaJIyuCTa, IOMBITAlTECh CBECTU OIINOKY K IPOOJIEMHEIM 3alIpocaM.

Pe3yanaT, KOTOprfI BEI IIOJTy4aeTe. Ecnu ecthb COOGI.T.[eHI/Ie 006 OI.HI/I6Ke, moKaxurte ero. Ecnu IIpo-
I'PaMMa 3aBepIIaeTCsa OIINOKOM OHepaHHOHHOﬁ CHUCTEMHI, COO6U.II/ITe o Hel. Unu ecnu HUYEro He
IIPOUCXOOUT, OTPA3UTE 3TO. Haxxe ecnu B pe3ylibTaTe Ballero TeCTa IIPOUCXOOUT cboi IIPOTrPaMMEBI
HUIJIA 9TO-TO O4YE€BHUOHOE, MBI MO2KEM HeE Ha6J'IIOJIaTI> 3TOTO0 Yy cebs. Hpome BCEero 6y1:[eT CKOITLPOBAThb
TEKCT C TepMHUHAJIa, €CJIM 3TO BO3MO2KHO.

IIpuMmeyanue

Ecnu BBl ymoMuHaeTe coobiieHne 06 ommbKe, IMoXKanyHcTa, yKaXKUTe ero B Haubojee IMOTHOMH
dopme. Hanpumep, B psql, st 3TOro cHavalla BEIIIOTHUTE \set VERBOSITY verbose. Ecnu
BBI ITUTHPYETE COOOIEeHUST U3 XKypHalla COOBITHHN cepBepa, IPUCBONTE TapaMeTPy BHIIOIHEe-
Hus log error verbosity 3HaueHUe verbose, YTOOH XKypHas OblI Hanbonee MOAPOOGHBIM.

IIpuMmeyanue

B cnyyae KpuTHYECKUX OITHO0K COOOIIeHNEe Ha CTOPOHE KIIMEeHTa MOXKET He COIepPXaTh BCIO
HeoOxomuMyio nHpopMalmio. [ToxkanyicTa, TakKkKe U3yYUTe XKypPHaAN cepBepa 6a3 JaHHBIX.

OueHb BaXKHO OTMETUTD, KAKOHM Pe3yNIbTaT BH 0KUOAIN MOMYy4YUTh. I1oKamy#cTa, IPUBOOUTE OXKHU/IA-
€MBbIHM pe3yIbTaT, eCJIH 9TO YMECTHO.

Bce mapaMeTphsl KOMaHOHOM CTPOKH M APYyTrHe IIapaMeTphl 3allyCKa, BKJII04as BCe CBA3aHHEIE IIepe-
MeHHbIEe OKPY2KeHUS UiIu paiasl KOHPUTrypalnyu, KOTOPEle BBl U3MEHSIIN.

Bcé, 4To BEI menanu He TakK, KaK HallucaHo B WHCTPYKIHUAX I10 YCTAaHOBKE.

Bepcuio Postgres Pro. YToOr! BEISICHUTb BEPCHUIO CEPBEPA, K KOTOPOMY BBI ITOOKJTIOUEHBI, MOZKHO BHI-
IIOJIHUTH KOMaHOy SELECT current_setting('pgpro_version') ;. BOJIBIIMHCTBO UCIOJIHSAEMEIX
IIporpaMM TaKKe MOoAaepKUBaIOT MapaMeTp —-version; KaK MUHUMYM JONIXKHO paboTaTh postgres
—--version W psgl —--version.

Ceepmenus o waTdopMe, BKIII04Yasi Ha3BaHUE U Bepcuio siapa, 6ubnuoreku C, XapaKTEPUCTUKH IIPO-
meccopa, IaMsTH U T. 1.

5.3. Kypa coobwaTb

B of6mem cny4ae moceiiatk coolineHus 00 ommbKax ClIemyeT o agpecy <bugs@postgrespro.ru>. MH
ITPOCHM Bac HaMHMCaTh MHHOPMATUBHYIO TEMY ITHMChMa, BO3MOXKHO BKJTIOYMB B HEE YaCThb COOOIIEeHus 00
ommobxKe.
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He otmpaBnsiiTe oT4éthl 00 ommbKax, crmemudUYHBEIX mjias Postgres Pro, Ha agpec IIOOOep:KKH
PostgreSQL, Tak kak Postgres Pro He mopmmepzkuBaeTcs coobimecTBoM PostgreSQL. OmHakKo BB MO-
KeTe coo0IIaTh II0 agpecy <pgsql-bugs@lists.postgresql.org> 000 BcexX OmMMUOKaX, CBI3aHHBIX C
PostgreSQL.

Iaxxe ecnu Bala ommOKa He CBsA3aHa C ocobeHHoCTSIMH Postgres Pro, He IIOCHIIaiiTe cooOIIe-
HUS B CIIMCKM PACCHIIKH OJIS IIOJb30BaTejiel, HaIpuMep B <pgsql-sql@lists.postgresql.org> HIH
<pgsgl-general@lists.postgresql.org>. DT PACCHIJIKN IIpeOHa3HAYEHHl OJISI OTBETOB Ha BOIPOCHI
TIOJTb30BaTEJIEeH, ¥ UX MOOMUCUYUKN OOBIYHO HEe XOTST ITOIy4aTh coolIieHus o6 omubKax, 60jiee TOro, OHU
BPSM JIM UCHPABAT UX.

Takxe, MOXKaJly’CTa, He OTIIPaBJIsIUTE OTYETHI 00 ommnbKax B CIINCOK
<pgsgl-hackers@lists.postgresqgl.org>. TOT CIHCOK IIpegHa3Ha4YeH Os oO0CyKOeHUs: pa3paboTKu
PostgreSQL, u 6ynet nyuitie, ecinu coobuieHus 00 omnbKax 6ymyT CyliecTBOBaTh OTHEeNbHO. MEI IepeHe-
céM oOCyxKOeHue Ballled omuOKY B pgsgl-hackers, eciiu cBsi3aHHas1 ¢ PostgreSQL npo6neMa motpebdyeT
OOIIOJTHUTEJIBHOI'0 PACCMOTPEHMS.
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HYacTtb |. BBenpeHue

IloGpo mmoxkanoBaTh Ha BCTpeuy ¢ Postgres Pro. Bo BBegeHMU BBl CMOXKETE ITOTYUYUTE 00111ee TPeACTaBlIeHIe
o Postgres Pro, pensaumoHHbIXx 6a3ax JaHHBIX U A3bIKe SQL. 9ToT MaTepuan OyaeT NOHATEH HaxkKe TeM, KTO
o0staiaeT OOIIMMY 3HAHUSIMHU O KOMITBIOTEPAX U HE MMEET ONbITa IPOrPaMMUPOBaHUS U HAaBHIKOB UCIIOJTh-
3oBaHusa Unix-cuctem. Llesns BBOOHOU YacTH — IIO3HAKOMUTH BaC Ha IPAKTUKE C KJIIOUEBEIMU aCleKTaMu
cuctemnl Postgres Pro, moaTomy 3aTparuBaeMble B HEM TeMBl He OyAyT paccMaTpPUBATHCA MaKCHUMallbHO
r1y00KO U IIOJIHO.

ITocnme MpPOYTEHUST 3TOTO BBEOEHUSI PEKOMEHOYETCS MepeiT K pasmeny Yacts II, 4TOOH! JTydIne MOHSATh
s3uik SQL, unmu k Yactu IV, mocBsménHOM pa3paboTke npunoxenui ¢ Postgres Pro. [Ins udydenuss SQL
MOKHO BOCIIOJTb30BaThCS HEMOHCTPALMOHHOM 6230 AaHHBIX, OMMCAHHOM B [Ipunoxkenuu M. TeM ke, KTO
yCTaHaB/IWBaeT ¥ afMUHUCTPUPYET CEPBEP CaMOCTOSATEJIBFHO, ClledyeT TaKxXkKe npouyuTtatsh JacTs 1.




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 JIX Y BaC JOCTYII K cepBepy 6a3 JaHHBIX, — 9TO HOMBITATLCS CO30ATh
0a3y maHHBIX. PaboTatomuii cepBep Postgres Pro MoxkeT ynpaBisiTb MHOXKECTBOM 0a3 AAHHBIX, YTO I103-
BOJIIET CO34aBaTh OTHEJIbHBIE 0a3bl JAaHHBIX AJIS PAa3HBIX MPOEKTOB U II0JIb30BAaTEIIEH.

Bo3mozxkHO, Baml AOIMHHHUCTPATOP y2Ke Co3aall 6a3y OaHHBIX [OJIS Bac. B aTom CJlIy4ae BBEI MO2KeTe IIPOIIy-
CTHUTB 3TOT 3Tall 1 HepeﬁTH K clienymwliiaeMy pa3fgeiny.

s co3manus 0a3bl HAaHHBIX U3 KOMAHOHOM CTPOKH (B 3ToM mpumMmepe BIl Ha3BaHa mydb), BEIIIOTHUTE
CIIeOyIONIyI0 KOMaHOy:

$ createdb mydb

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

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

3HauuT Postgres Pro He OblI yCTaHOBIEH IIPABUJIBHO. JIMO0O OH He yCTAaHOBIIEH BOOOIIE, OO0 B IIyTh I10-
UCKa KoMaH7 000JIOYKY He BKJIIOYEH ero Katanor. ITonpoOyiiTe BEI3BATh Ty Ke KOMaHIy, yKa3as abco-
JIIOTHHIYA Ty Th:

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

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

EI.T.IG OOVH BO3MOXKHBINA OTBET:

createdb: omubxka: He ymalnoCh MNOOKIOUHUTLCH K CepBepy uepes cokeT "/tmp/.s.PGSQL.5432":
No such file or directory

OH meHCTBUTENbHO pafoTaeT NOKAalbHO U MPUHUMAET

COeNUHEHUd uUepe3 3TOT COKEeT?

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

TakxXke BEI MOXKETe IIOJIyYUTh COOOIIeHNE:

createdb: ommbkxa: He yLAlloCh MOIKIOUUTLCYI K CepBepy uyepes coketr"/
tmp/.s.PGSQL.5432" :BAXHO: ponb "joe" He CymecTByeT

roe purypupyer Ballle UMsI II0Ib30BaTEeNSA. DTO TOBOPUT O TOM, YTO aIMUHUCTPATOP HEe CO3hall yYETHYIO
3anuchb Postgres Pro mns Bac. (YuétHble 3anucu Postgres Pro oTnm4aloTcst OT Y4ETHBIX 3alUCeN I0Ib30-
BaTesiel OeparuoOHHON CUCTEMEI.) ECiii BEI caMU ABJIS€TECh aIMUHUCTPATOPOM, npouyutaute ['masy 20,
e HallMcaHo, KaK Co3JaBaTh yUYETHHIE 3aIlKCH. [IJ11 CO3aHMs HOBOT'O II0JIb30BaTES Bl JOJIZKHEI CTaTh
IIOJTb30BaTEJIEM OMEePAIllMOHHOM CUCTEMHI, IO UMeHeM KOTOporo Obin ycTaHoBjieH Postgres Pro (06s19HO
9TO postgres). TakKe BO3MOKHO, YTO BaM Ha3HaueHO MM II0/Ib30BaTens Postgres Pro, He coBmapgaro-
mee ¢ BamuM uMeHeM B OC; B 3TOM ciIydae BaM HY2KHO SIBHO yKa3aTh Ballle UMs 110JIb30BaTens Postgres
Pro, ucmomnb3ys K04 —-U UJIM YCTAaHOBUB IIEPEMEHHYIO OKPYXKEHUSA PGUSER.

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

createdb: ommbxa: cos3maTh 6as3y OaHHBIX He yIOaloCh:
OIIMEKA : HEeT IpaB Ha co3naHue 6asbl OaHHBIX

Co3zmaBaTh 0a3bl JaHHHIX Pa3pelleHo He BCeM mojb3oBaTenssM. Eciu Postgres Pro oTka3slBaeTcs co3ma-
BaTh 0a3bl MAHHBIX [JIsI BaC, 3HAUYUT BaM HeOOXOOMMO COOTBETCTBYIOIIlee pa3pelieHue. B aToM ciydae
obGpaTuTech K BallleMy afMUHUCTPaTOpPy. Eciu Bel ycTaHaBinuBanu Postgres Pro camu, To Oyist menei 3To-
TO BBEJIEHUS BhI MOJIZKHEI BOUTH B CUCTEMY C UMEHEM II0JIb30BaTels, 3alycKalomlero 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 (18.0.1)

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 current_setting('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 18.0.1 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 MaTeEMATUYECKU TOYHOe 0003HaYeHMe mabaulbl. XpaHeHMe OaHHBIX B TaOaWIlaX TaK pacIpocTpa-
HEHO CETOHHS, YTO 3TO KaXKeTCS CaMbIM OYEBUOHBLIM BapHaHTOM, XOTS €CTh MHOXKECTBO APYTUX CIOCO-
00B opranuzanuu 6a3 gaHHbIX. HampuMmep, daiinbl 1 KaTanoru B Unix-momoOHBIX OIepaliiOHHBIX CUCTE-
Max 00pa3yioT nepapxuiecKkyro 6a3y maHHBIX. AKTUBHO pa3BUBaAIOTCSI 00bEKTHO-OPUEHTUPOBAaHHEIE 03kl
OaHHBIX.

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 BTOpOM mIpuMepe MBI COXpaHUM B TabuIle TOpoaa U UX reorpad@uyieckoe mMoIoKeHHue:

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

)i

3mech point — ODpuMep crnenuduUueckoro Tuia gaHHBX Postgres Pro.

Hakowerl1, ciieqyeT cka3aTh, YTO €CJId BaM OOJIbIlle He Hy»KHa KaKasi-Tu0o TabGuila, WU BE XOTUTE Tepe-
co31aTh €€ Mo-IPyroMy, BBl MOXKETe yIallUuTh €€, UCIONIb3ysl CIeOyIONIyI0 KOMaH/Y:

DROP TABLE umMdg_TabHIEL;

2.4. lobaBneHue CTPOK B Tabnuuy

Inst mo6aBneHUs CTPOK B TaBGJIMUITy MUCIIOTB3YETCS OMepaTop INSERT:
INSERT INTO weather VALUES ('San Francisco', 46, 50, 0.25, '1994-11-27");

3aMeThTe, YTO JIST BCEX TUIOB JaHHLIX ITPUMEHSIOTCS MOBOJILHO OueBUOHEIE hopMaThl. KOHCTAHTHI, 3a
UCKITIOYEHWEeM HPOCTHIX YHCJIOBHIX 3HAYEHUM, OOBIYHO 3aKJII0YAIOTCS B AllOCTPO(H! ('), KaK B HJaHHOM
npuMmepe. Tun date Ha caMoOM Jejie OUYeHb r'M00K U IPpUHUMAaeT pa3Hble GOPMaThl, HO B TaHHOM BBEJIEHUU
MBI OyIeM MPuaepKuBaATLCS IIPOCTOTO M OMHO3HAYHOTO.

Tun point TpeOGyeT BBOOA Maphkl KOOPAHUHAT, HATIPUMEP TaKUM 00pa3oM:

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

IToka3aHHBIN 3MeCh CHHTAKCHUC TpebyeT, YTOOBI BbI 3alIOMHUJIIN IIOPSOOK CTOJIOIOB. MOXKHO TaKXKe IIPHU-
MEHUTD allbTEPHATUBHYIO 3aIIHCh, IIEPEYUCIIUB CTOIOIIEI SIBHO:

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

Br1 MmoxkeTe IIePevYucCiIuThb CTOJ'I6LIBI B OIPYTOM IIOPSAOKeE, €CJIX XKeJlaeTe OIIYCTUThE HEKOTOPhIe U3 HUX, Ha-
IpUMeP, eClIU YPOBEHb 0CaAKOB (CTOsIGel] Prcp) HEM3BECTEH:

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

MHorue pa3paboTYuKH IPEaIoYnTaIOT IBHO IIePeYHCISTh CTOJOIL, a He IoJlaraThCa Ha WX MOPSOOoK B
Tabnuile.

[ToxkanyiicTa, BBEAUTE BCe IOKA3aHHLIE BHIIIIE KOMAHAEI, YTOOH! ¥ BaC ObUTH JaHHLIE, C KOTOPHIMU MOKHO
OymeT pabGoTaTh OajbIme.

BrI Takke MOXKeTe 3arpy3uTh OOJIBIION 0OBEM JAaHHBIX U3 OOBIYHEIX TEKCTOBBIX (paijioB, IPUMEHUB KO-
MaHny COPY. OBrIYHO 3TO OymeT GHICTPEe, TaK KaK KOMaHAa COPY ONTUMU3WPOBaHA AJISI TaKOI'0 IIpUMe-
HEHWUs, XOTs U MeHee TubKa, yeM INSERT. Hampumep, eé MOXKHO MCIIO/Ib30BaTh TakK:

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

30ech IMompa3yMeBaeTCs, YTO OJaHHBINM (aln DOCTYIIeH Ha KOMIIbIOTepe, roe paboTaeT CepBEPHLIN IIPO-
1ecc, a He Ha KJIMEHTe, TakK KaK yKa3aHHBIN ¢aiin 6ymeT npoynuTaH HEIIOCPEACTBEHHO Ha cepBepe. [laH-
HBle, moOaBJIeHHBIE BhINIE B Tabmuily weather, MoXHO TakXke 000aBUTH U3 (alisa, ComepKaIlero cieny-
ol1lee (3HaUEeHUS pa3felieHbl CUMBOJIOM Tabynsauun):

San Francisco 46 50 0.25 1994-11-27
San Francisco 43 57 0.0 1994-11-29
Hayward 37 54 \N 1994-11-29

ITogpoGHee 06 3TOM BB MOXKETe Y3HaTh B onucaHuu KoMauoel COPY.
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2.5. BbinosiHeHMe 3anpoca

YT0o0OBI HOJTYYUTh HaHHBIE U3 TAOIUITLI, HYKHO BBIIOJIHUTE 3anpoc. [ 3Toro npepgHa3HadeH SQL-ome-
paTop SELECT. OH COCTOUT M3 HECKOJILBKUX YacTel: BEIOOPKM (B KOTOPOM MEePEYUCIISIOTCA CTOIOIEI, KO-
TOPBIE [OJXKHEI OBITh IOJIYyYEHHI), CIIUCKa Tabmull (B HEM IEePEeYUCIIAIOTCA TaOIUIIbl, U3 KOTOPHIX OyayT
TIOJTy4YeHHbl [JaHHbIe) U He0o0s3aTeJIbHOTO YCII0BUS (ONpenesisioniero orpanudenns). Hanpumep, 4To0b
TIOJIYYUTDb BCE CTPOKU TAONMUIIEI weather, BBEOUTE:

SELECT * FROM weather;
3mech * — 3TO KpaTKoe 0003Ha4YeHME «BCEX CTOJIOIIOB>. ! Takum o0pa3oM, 3TO PaBHOCUJILHO 3aMUCHU:
SELECT city, temp_lo, temp_hi, prcp, date FROM weather;

B pe3yJibTaTe OOJI2ZKHO ITONTYYUThCA:

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

B cmiucke BI:IGOpKI/I BBl MO2Ke€Te IIHCaThb He TOJIBKO CCHBIJIKH Ha CTOJ'I6]'_U:>I, HO M BBIPAXKEHMUA. HaHpHMep,
BBI MO2K€T€ HalluCaThb:

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

U nonmy4unuts B pe3yibrare:

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

OOpaTuTe BHUMaHUE, KaK IIPEeI0KEeHNEe AS IT03BOJIIET IepPenMeH0BaTh BRIXOOHOM cTobell. (CaMo CJI0BO
AS MOZKHO OITYCKaTh.)

3ampoc MOXKHO HOIOJTHUTH «YCJIOBHUEM», HOOABUB IIPEemyIOKeHWe WHERE, OrPAaHUYHBAIONIEE MHOXKECTBO
BO3BpalllaeMEIX CTPOK. B mpeniokeHnun WHERE yYKa3bIBAeTCS JIOTMYECKOe BEIpaKeHue (IpoBepKa NCTUH-
HOCTH), KOTOPOE CIIyKUT GUIBTPOM CTPOK: B pe3yJibTaTe 0Ka3bIBAIOTCS TOJIBKO T€ CTPOKH, AN KOTOPEIX
9TO BHIpa’KeHHWe MCTUHHO. B 3TOM BEIpaXkKeHUU MOT'YT IPUCYTCTBOBAThH OOBIYHEIE JIOTHYECKHUe OIIepaTo-
p®t (AND, OR M NOT). Hanmpumep, cienylommii 3anpoc nokaxeT, Kakas rnoroga 6wuia B Can-®paHIMCKO B
OOXKIOJIMBHIE THHU:

SELECT * FROM weather

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

BbI MOZKeETE TIONTYYUTh PE3YJIBTATH 3ampoca B OMpeAeNéHHOM MOPSIOKe:

SELECT * FROM weather
ORDER BY city;

city | temp_lo | temp_hi | prcp | date

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.




A3k SQL

——————————————— et T e
Hayward \ 37 | 54 | | 1994-11-29
San Francisco | 43 | 57 | 0 | 1994-11-29
San Francisco | 46 | 50 | 0.25 | 1994-11-27

B s3ToM npumepe OPSAOOK COPTUPOBKHU OIIPENESIEH He ITOTHOCTHIO, TI03TOMY BBl MOXKETE IOJIYYUTh CTPO-
ku Can-OpaHIucko B m000M mopspke. Ho BE Bcerga mojiyduTe pe3ysibTaT, IOKa3aHHBINM BHIIIE, €CJIU
HaNOuIneTe:

SELECT * FROM weather
ORDER BY city, temp_lo;

Ecnu TpebyeTcs, B MOKeTe yOpaTh OyOIUPYIOIINEcs CTPOKY M3 Pe3yIbTaTa 3ampoca:

SELECT DISTINCT city
FROM weather;

Hayward
San Francisco
(2 rows)

H 3mecs IIOPAOOK CTPOK TaK2Ke MOXKET BAaPbUPOBATHCA. YT0O6H II0JIy4aTb HEU3MEHHEBIE PEe3YyJIbTAThI, CO-
equHHNuTe nIpeasoXKeHud DISTINCT 1 ORDER BY:

SELECT DISTINCT city
FROM weather
ORDER BY city;

2.6. CoepuHeHus Tadbnuuy,

Ilo 3ToTO BCE HAIIM 3aIlPOCH! OOpalIaaruCh TOIBKO K ofHOM Tabmuiie. OgHaKO 3aIllpoCkl MOTYT TaKxXkKe 00-
palaThCsa cpa3y K HEeCKONMbLKUM TabmuilaM uiay oOpaliaThbCcs K TOM Ke TabJuile TakK, YTO OJHOBPEMEH-
HO OymyT oOpabaThiBaThbCsSI Pa3HBIE HAOOPHEL €€ CTPOK. 3ampoch], oOpallamIlnecss K pa3HbIM Tabmuiam
(1M HECKOJILKUM 9K3eMIIIsipaM OOHOM TabuIlel), Ha3kBaloTCsa coeduHeHusamu (JOIN). Takue 3ammpock
copiepzKaT BeIpakeHHUe, YKa3bIBalollee, KakKue CTPOKHU OOHOM TalJHIEl HYKHO 00BeIUHUTE CO CTPOKAMU
opyrou tabmuikl. Hampumep, 4ToOb BEPHYTH BCE ITOTOAHBIE COOBITHSI BMECTE C KOOPAUHATAMM COOTBET-
CTBYIOIINX TOPOMOB, 6a3a JaHHHIX JHOJIXKHA CPAaBHUTH CTONIOEI] city KaXKol CTPOKU TaGIUIIEI weather CO
CTOJ'I6L50M name BCeX CTPOK TalJIUIIEI cities ¥ BEIOPATh Iaphl CTPOK, OJIST KOTOPBIX 3TH 3HAYEHHUS COBIIA-
OamT. © DTO MOXKHO CHenaTh C IIOMOIIBLI0 CIeAYyIOIIero 3ampoca:

SELECT * FROM weather JOIN cities ON city = name;

city |temp_lo|temp_hi| prcp] date \ name | location
—————————————— e sttt e e e et e it e et
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 BHHMaHHE Ha OBe€ 0COOEHHOCTH IIOJIYYE€HHBIX JaHHBIX:

* B pesynbTaTe HET CTPOKU C TopomoM Xeiyopn (Hayward). Tak moty4uaoch MOTOMY, YTO B TaOIulle
cities HET CTPOKHM AJI AAHHOTO IOPOMA, a IPU COEOUHEHUU BCE CTPOKHU TAOGJIUITLI weather, OIS KO-
TOPHIX HE HAIIJIOCh COOTBETCTBHE, OMyCKAIOTCsI. BCKOpe MBI YBUAUM, KaK 3TO MOXKHO HUCITPABUTE.

e HazsaHue ropoga OKa3aJIOChk B IBYX CTOJ'I6U,'8.X. 310 IIPAaBUJIBHO U 00BsICHSIETCS TeM, 4TO CTOJ'IGI_IBI
Ta6J'II/IL[ weather M cities OBIIM O6'I>eJII/IHeHbI. XoTs Ha IIPAKTHKE 3TO HeXKeJIaTeJIbHO, II0O3TOMY JIy4-
II1e IMMepevYucCIInTh Hy2>KHEBI€ CTOHGHI:I SIBHO, a HE UCIIOJIB30BATh *:

SELECT city, temp_lo, temp_hi, prcp, date, location

’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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FROM weather JOIN cities ON city = name;

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

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

Boo06111e XOpOIIUM CTHIEM CUUTAETCS YKAa3bIBATh ITOJTHLIE UMEeHA CTOJIOII0B B 3alIPOCEe COEIMHEHUS, YTOOHI
3ampoc He IT0JIoMaJiCs, eCJIM M03Ke B Tabuibl OyAayT moOaBieHbl CTONOIIE C TOBTOPSAIOIIUMUCS UMEHAMU.

3anpocm COeIUHEHHsI, KOTOPhI€ BBl BUOEIIX OO 3TOI'0, MOZKHO TAdK2Ke 3alluCaThb B IPYI'OM BUE:

SELECT *
FROM weather, cities
WHERE city = name;

OTOT CUHTAKCHUC MOSBUIICSA OO CHHTAKCHCA JOIN/ON, mpUHATOT0 B SQL-92. TabmuIlel MPOCTO IepPeYduCIs-
I0TCs B IIPEJIOZKEHUH FROM, a BEIpaxKeHHue CPpaBHEHUA HOG&BJ’ISIGTCH B IIpenjyiokeHue WHERE. Pe3y1'IBTaTbI,
mojy4aeMble C MCIIOJIb30BaHMEM CTApPOro HEIBHOTO CMHTAKCHCa M HOBOTO SIBHOTO CHHTaKCcHca JOIN/ON,
OyoyT ommHakKoBeIMU. OOHAKO, YMTas 3alpocC, IMOHATDH SBHBIM CUHTAKCUC MPOIIE: YCI0BHE COeOUHEHUS
BBOOUTCS C IIOMOIIBIO CIENUAJIbHOT0 KIII0UEBOr'0 CJI0Ba, a PaHbIlle 3TO yCJIOBUE BKIIIOYAJIOCh B IpPeEnJo-
JKeHUe WHERE Hapsay C OPYTUMH yCIOBHUSMHU.

Ceifyac MBI BRIICHUM, KaK BEPHYTD 3aIIUCH O MOrome B ropoae Xeiyopn. Mbl XoTUM, 4TOOHI 3aITpoC Ipo-
CKaHUPOBaJ Tabnully weather M IO KaXKOOM €€ CTPOKU HAIIIEJI COOTBETCTBYIOUIYIO CTPOKY B Tabiuie
cities. Ecnm XKe Takas cTpoka He OymeT HalfeHa, Mbl XOTUM, YTOOBI BMECTO 3HAYEHUHN CTOJIOLIOB U3
TaOIUIEI cities OBIIM MOACTABJIEHHl «IIyCThle 3HAUEHUS». 3alPOCHl TAKOTO THUIIA HAa3kIBAIOTCSA BHEW HU-
Mu coeduHeHuamu. (CoegruHeHUs1, KOTOPble MBI BULENH IO 9TOTO0, HAa3bEIBAIOTCA BHYMPEeHHUMU.) ITa KO-
MaHpa OyOeT BHTIAOETD TaK:

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

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

(3 rows)

OTOT 3ampPOC HA3BIBAETCS /1€8bIM BHEWHUM COe0UHEeHUeM, IOTOMY YTO U3 TaOGJIHIILI B JIEBOM YaCTH OIle-
paTtopa OymyT BHIOpAHHI BCE CTPOKH, a M3 TAOIHIIHI CIIpaBa TOJIBKO T€, KOTOPHIE yIalI0oCh COIIOCTABHUTH
KaKuM-HUOyOb CTPOKAM U3 JIeBOM. [Ipu BHIBOIE CTPOK JIEBOM TAOIMIIEI, OJIT KOTOPHIX HE yIalaoCh HAUTH
COOTBETCTBHUS B ITPABO¥, BMECTO CTOJIOIIOB ITPaBO¥ TaOIUIIEI IOACTABIIAIOTCS IycThie 3HaYeHuss (NULL).

Vnpaxuenne: CyIecTBYIOT TakKXKe IIpaBhle BHEIIIHHE COeNUHEHUS U IIOJIHLEIe BHEITHNe COeNUHEeHU.
ITompoOytiTe BEIICHUTH, YTO OHU COOO¥ IMPEICTaBIISIOT.

B coemquHeHUM MBI TAaKXKe MOXKEM 3aMKHYThb TabuIly Ha cefsi. DTO Ha3bIBAETCSI 3AMKHYMbIM COOUHEHU-
em. HampuMep, IpencTaBbTe, YTO MBI XOTHM HAHTH BCE 3aIlMCH IIOTOOLI, B KOTOPEIX TeMIepaTypa JIeKUT B
ouamna3oHe TeMIIepaTyp OPYTUX 3amucei. 15 9TOro MBI MOJIXKHEBI CPAaBHUTL CTOJIONEL temp_lo M temp_hi
KaXao¥ CTPOKH TabIHUITH weather CO CTONOLAMM temp_lo M temp_hi Opyroro Habopa CTPOK weather.
9TO MOXKHO CIejlaTh C ITOMOIITLIO CIIEOYIOIIEro 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;

10
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city | low | high | city | low | high
——————————————— e B et
San Francisco | 43 | 57 | San Francisco | 46 | 50
Hayward \ 37 | 54 | San Francisco | 46 | 50
(2 rows)

30echk MBI BBEIM HOBBIE 0603HaAYEHUS Ta6J'II/I].[I>I weather: w1 u w2, YTOOBI MOXKHO OBITIO PAa3JIU4YUTh JIEBYIO
X IMTPABYIO CTOPOHEI COEIUHEHUA. BBl MOKeTe MCIIOIb30BaTh HOI[O6HI>Ie IICEBOOHMMEI 1 B IPYTHUX 3alIPpOCax
OJ1sd COKpallleHUd:

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

Brl OymeTe BcTpeudaTh COKpAIlleHUST TAKOTO pPojia JOBOIBHO YacCTo.

2.7. ArperaTtHblie PYHKL UM

Kak GONBIIHHCTBO OPYTUX CEPBEPOB PEISIHMOHHBEIX 0a3 maHHHX, Postgres Pro mommepxKuBaeT azpeaam-
Hble ¢yHKUuu. ArperaTHass QYHKIUS BEIUHCIISET eOUHCTBEHHOE 3HaueHue, o0pabaThiBasi MHOXKECTBO
CcTpoK. Hampumep, ecTb arperatHble QyHKIMNH, BEIYUCISIONINE: count (KOJIHMYECTBO), sum (CyMMY), avg
(cpemHee), max (MaKCUMyM) U min (MUHUMYM) [jig HaOopa CTPOK.

K IIpUMepPy, Mbl MOXKeEM HalTHu CaMYIO BEICOKYIO U3 BCE€X MUHHMAJIBHBIX NHEBHBIX TEMIIE€PATYyP:

SELECT max (temp_lo) FROM weather;

46
(1 row)

Ecnu MBI XOTHM y3HaTh, B KAKOM Topoje (uju ropomax) Habnomanach 3Ta TeMIepaTypa, MOXKHO IIOIPO-
00BaTh:

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

HO 9TO He OymeT paboTaTh, TaK KakK arperaTHyI0 QYHKIIMIO max HEJIb3S HMCIIOIb30BaTh B MPEJIOKEHUN
WHERE. (3TO orpaHudYeHre 00BSICHAETCS TEM, UTO TPEAIOKEHNEe WHERE MOJIXKHO OTIPEHENIUTh, OIS KaKuX
CTPOK BBIYHCIISITH arpPeraTHyI0 QyHKIINIO, TaK YTO OHO, OUEBUIHO, MOJI’KHO BHIYUCIISATHCS IO arperaTHHIX
dbyakumit.) OgHaAKO KakK 4acTo OBIBAET, 3alPOC MOXKHO TEepPenucaTh U MOMyYUTh XKeJlaeMbIi Pe3yibTarT,
TPUMEHUB N003anpoc:

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

San Francisco
(1 row)

Temnepb BCE B MOPSAOKE — II03aIIPOC BHIIIOTHIETCS OTHEJIbHO U PEe3yJIbTaT arperaTHoM pyHKIUY BHIUMC-
JITeTCS BHE 3aBUCHMOCTHU OT TOT'O, UTO IIPOUCXOOUT BO BHEIIHEM 3aIlpoce.

Al"pel"aTHI:Ie Q)YHKHI/II/I TaKXXe O4YeHb II0JIE3HBI B COYETAaHUHU C IIpenjiozkKeHueM GROUP BY. HaHpHMep, MBI
MOZKEeM IIOJIYYUTH KOJIMYEeCTBO 3aMEPOB U MAaKCHUMYM MHUHHUMaJlIbHOU OTHEBHOU TeMIIeEPaTypPHL B pa3pe3e
TOpOOoB:

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

count

Hayward \ 1 37

11
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San Francisco | 2 46
(2 rows)

3mech MHI IOJTy49aeM 10 OOHOM CTPOKE [JIs KaXKOoro ropoma. KaXkOoblii arperaTHBIM pPe3yJIbTaT BEIYUCIIS-
€TCS IO CTPOKaM TabJIMIIEl, COOTBETCTBYIOIINM OTHEIEHOMY FOPOAOy. MBI MOXKeM OT(GUILTPOBATH CTPYII-
NIMPOBAHHBIE CTPOKY C IIOMOIIBIO ITPEIJIOKEeHNUST HAVING:

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

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

MEel mosiygaeM Te Ke pe3yJIbTaThl, HO TOJIBKO OJIS TeX TOPOMO0B, TAe BCe 3HaUYEHUSA temp_lo MeHble 40.
HakoHel], eciii Hac MHTEPECYIOT TOJIBKO rOpPofia, Ha3BaHUS KOTOPHIX HAYUHAIOTCS C «S», MBI MOXKeM ce-
J1aTh:

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

OmnepaTop LIKE (BBLIIOIHSIONINN CpaBHEHUE 110 I1abJI0Hy) paccMaTpuBaeTcs B Pasmerne 9.7.

BakHO MOHMMAaTh, KAK COOTHOCSATCS arperaTHiie GyHKIMYU U SQL-TpenioxKeHust WHERE ¥ HAVING. OCHOB-
HOEe OTJIMYMe WHERE OT HAVING 3aKJII0YaeTCs B TOM, UYTO WHERE CHa4asia BEIOMPaAeT CTPOKH, a 3aTEM I'PYII-
MIUPYeT UX U BEIYUCIISET arperaTHele GYHKIUY (TaKUM 00pa30M, OHA OTOMPAET CTPOKH IJIST BEIYMCIIEHUS
arperaToB), TOTHa KakK HAVING oTOMpaeT CTPOKH TPYIIN MOCHe IPYIIUPOBKY U BEIYUCIIEHUS arperaTHBIX
dynkumii. Kak cmencTBue, mpenjiokKeHne WHERE He JOJIZKHO COOAepKaTh arperaTHhIX QyHKUWM; He uMe-
€T CMBICJIa UCTIOb30BaTh arperaTHbie QYHKIIWY [/ OMPEeOeIeH s CTPOK OJIsT BEIYMCIEHUS arperaTHhIX
dyakumii. [Tpemnoxkenne HAVING, HAIPOTHUB, BCETa COOEPKUT arperatHele GyHKIuu. (CTPOro roBops,
BBl MOK€T€ HallMCcaTh IPejIoKeHne HAVING, He HCIIOJIb3Ys arperaTsl, HO 9TO PegKo ObIBaeT mojie3Ho. To
JKe caMoe yClIoBue MoxkeT paboTaTh 60siee 3(pHeKTUBHO Ha CTafUU WHERE.)

B mpenwigyiiieM npuMepe MBI CMOTIIH IIPUMEHUTH (GUAIBTP IO Ha3BaHUIO TOPOAa B IPEIIOKEHUHN WHERE,
TakK KakK Ha3BaHUS He HY?KHO arperupoBaTh. Tako# GpuiabTp apdhekTuBHEE, YEM OOIIOTHUTEIbHOE OTPDaHU-
YyeHUe HAVING, IOTOMY YTO C HUM He IIPUXOIUTCS TPYIIIIUPOBATEL U BEIUNCIATE arperaThl [IJI BCEX CTPOK,
He yIOOBIETBOPSIOIINX YCIIOBUIO WHERE.

Emé oguu crnoco6 BeIOpaTh CTPOKM, KOTOPBIE BXOOSIT B COCTABHEIE BHIUMCJIEHUSI, — 3TO MCIOJIE30BaTh
npenoXkeHue FILTER, KOTOPO€e YKa3bIBaeTCs IOJid KaXKOoW arperaTHON QyHKIINN:

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)

IIpennoxenue FILTER OYEHb ITOX0XKE HAa WHERE, 3a MCKIIOUYEHHEM TOT0, YTO OTOPACHIBAIOTCS BXOMIHBIE
CTPOKM TOJIbKO KOHKPETHOM arperaTHoi (yHKIIMH, C KOTOPOW OHO HCIIOIb3yeTcCH. 3Oech arperaTHas
bYyHKIUS count MOACYUTHIBAET TOIBKO CTPOKU C temp_lo HUXKe 45; HO arperaTHass QyHKIHUS max MO-
npexHeMy IPUMEHSEeTCS KO BCEM CTpPOKaM, IO3TOMY HaXOOUT 3HadeHue 46.

2.8. AI3MeHeHue BaHHBbIX
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IlaHHBIE B CYIIECTBYIOIINX CTPOKAX MOXKHO U3MEHSTh, UCIIONb3ysd KOMaHAy UPDATE. Hanmpumep, ipenrio-
JIOKUM, YTO Bl OOHAPYKUIIK, YTO BCE 3HAUEHUS TeMIIepaTypH moce 28 HosiOps 3aBHIIIIEHH Ha [IBa I'pa-
oyca. Bel MoxKeTe IMOIIpPaBUTh BAIllK JaHHBIE CJIEAYIOMIMM 00pa3oM:

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

HOCMOTpI/ITe Ha HOBO€ COCTOsIHHME OaHHBIX:

SELECT * FROM weather;

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

2.9. YoaneHume pgaHHbIX

CTpoKHU TakKe MOXKHO YIaJIUTh U3 TaOJIMIEL, UCIIONIb3Ys KOMaHAy DELETE. IIpeamnonoxuM, 94To Bac 60JIb-
1lle He UHTepecyeT noropa B Xewyopne. B aToM ciydae Bel MOXKeTe yOalauTh HeHYXKHBIE CTPOKHU U3 Tab-
JIUITHL:

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

SELECT * FROM weather;

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

(2 rows)

OcTeperaTech OIepaToOpoB BUda
DELETE FROM wmMg _TabIHIE;

Bes YKa3aHUud YCIOBUA DELETE yOaJIUT 8Ce CTPOKH OaHHOU TaGJ’[I/IL[BI, TIOJIHOCTBIO OUKUCTHUT €€. HpI/I 3TOM
CuCTeMa He IIOIIPOCHUT BacC IIOATBEPOUTDH 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.
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B Postgres Pro Tpauzakuust ompepensieTcs Habopom SQL-KoMaH[, OKPYKEHHHIM KOMaHOaMU BEGIN U
coMMIT. TakuM ob6pa3om, Hallla HaHKOBCKAs TPaH3aKIUsA OOJI?KHA Oblla OBl BHITJISIIETh TaK:

BEGIN;

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

COMMIT;

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,
row_number () OVER (PARTITION BY depname ORDER BY salary DESC)
FROM empsalary;

depname | empno | salary | row_number
——————————— ot
develop \ 8 | 6000 | 1
develop \ 10 | 5200 | 2
develop \ 11 | 5200 | 3
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 | 3
(10 rows)

Kak rmokazaHo 37iech, OKOHHAas QYHKIIUS row_number Ha3Ha4YaeT IIOPSIOKOBEIE HOMepa CTPOKaM B paMKax
CEeKIIUM B IOPSIOKE, ONpenesIEHHOM IIpPedioKeHueM ORDER BY (I'fe CBsS3aHHBIE CTPOKU HYMEPYIOTCS B
HeyKalaHHOM Iopsnke). Y QyHKINM row_number HET IIapaMeTPOB, TaK KaK €€ II0BeleHHEe II0JTHOCTBIO
orpenesnsieTcs MPeIioKeHneM OVER.

Ctpoku, o6pabaTeiBaeMble OKOHHOM (OYHKIUEH, IIPEeICTaBASIOT COO0H «BUPTYaJIbHBEIE TAOIHUITBI», CO3OaH-
HEIE U3 IIPEIIOKEeHUI FROM U 3aTeM IIpolleflnne Yepe3 GUIbTPalluio U IPyHINPOBKY WHERE U GROUP BY
¥, BO3MOXKHO, yCJIOBHEe HAVING. HampuMmep, CTpoKa, OTGUILTPOBAaHHAS U3-3a HAPYIIIEHUS YCIIOBUS WHERE,
He OymeT BUIOHA OJI OKOHHBIX (YHKITHH. 3alIpoC MOXKET COOepKaTh HECKOJIbKO OKOHHEIX (DyHKITUH, pas-
OesgoIIUX JaHHbIe I0-Pa3HOMY C IPUMEHEeHNeM Pa3HbIX IPEeIoKeHNUH OVER, HO BCe OHHU OynyT obpaba-
TBEIBATH OOUH M TOT K€ HaOOp CTPOK 3TOH BUPTYyaIbHOM TAGIIHIIHL.

Mel y3Ke BHOEHM, YTO ORDER BY MOXKHO OIIYCTHTh, €CJIM MOPSOOK CTPOK He BaxKeH. Takike BO3MOXKHO
OIyCTHTb PARTITION BY, B 9TOM ClIy4uae 00pa3yeTcs OMUH pa3esl, ComepKallliii BCe CTPOKH.

EcTpb emé omHO BaKHOE MOHSITHE, CBA3aHHOE C OKOHHBIMY (QYHKIIUSIMU: OJIST KaXKIO0W CTPOKYU CYLIECTBYET
Habop CTPOK B €€ pa3fesie, Ha3BIBAEMBIN pamkol okHa. HekoTtopwie OKOHHBIE PyHKIMYU 00pabaTHIBAIOT
TOJIBKO CTPOKHY PaMKU OKHa, a He BCero pasneina. ITo yMon4aHUIo ¢ yKa3aHHeM ORDER BY paMKa COCTOUT
U3 BCeX CTPOK OT Hadasa pas3fesia OO TeKyIlel CTPOKH U CTPOK, PAaBHEIX TeKyIlel 10 3Ha4eHUIO BEIpa-
KEeHUs ORDER BY. Be3 ORDER BY paMKa IO YMOMTYaHHUIO COCTOMUT M3 BCEX CTPOK pa3merna. = [locMOTpuTe
Ha IpUMEP UCIIOJIb30BAHUSA sum:

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

(10 rows)

Tak Kak B 9TOM IIpuMepe HEeT YKa3aHud ORDER BY B IIpenjIozKeHnun OVER, PaMKa OKHa COOEepP>KHUT BCe
CTPOKM pa3fiesia, a OH, B CBOIO ouepens, 6e3 mpeaokKeHuss PARTITION BY BKITIOYAET BCe CTPOKH TaOJIAITL;
OPYTHUMH CII0OBaMH, CyMMa BEIYHCIISETCS II0 BCeM TabIuIle ¥ MEI II0JIyYaeM OOUH Pe3yJIbTaT I KaXKIon
CTPOKH pe3ynbTaTa. Ho eciiu Mel ;0OABUM ORDER BY, MBI IIOJIyYHM COBCEM [PYTHE PE3yIbTATHL:

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

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

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

5000 | 30700

5200 | 41100

5200 | 41100

6000 | 47100
(10 rows)

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

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

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

[laHHBIN 3aIIPOC ITIOKaXKeT TOJIBKO Te CTPOKU BHYTPEHHET 0 3aIIpoCa, Y KOTOPHIX row_number (IOPSAIKOBBIN
HOMeP) MeHbIle 3 (TO eCThb IIepBhIe IBE CTPOKHU /I KaXK[I0ro JellapTaMeHTa).

Korpma B 3ampoce BEIYUCIIAIOTCS HECKOIBKO OKOHHEBIX (PYHKIIUHM [JIs1 ONMHAKOBO 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 IIPEJIoKeHre WINDOW, a 3aTeM CCHhIJIaThCSI Ha Hero B OVER. Hampumep:

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

IMTogpo6Hee 06 OKOHHBIX QYHKIIMSIX MOXKHO y3HATh B [logpa3nene 4.2.8, 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 UHTE€PECHBIX BO3MOXKHOCTEM IIPpHU IIPOEKTUPOBAHUU 6a3 OAaHHBIX.

IMaBaiiTe co3mamuM OABe TAOIUIIEL: cities (FOpoma) U capitals (CTOMHITE 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,
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population real,
elevation int —-— (BpicoTa B dyTax)

)i

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

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

[TosTomMy ecCTh y4lllee pelIeHue:

CREATE TABLE cities (

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

)i

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

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

Hampumep, cienyoiiuii 3alrpoc BEIBedeT Ha3BaHU BCEX TOPOOOB, BKIII0YAsT CTOIUIILI, HAXOOSIITUXCS BhI-
e 500 ¢pyTOB Hax YPOBHEM MOPS:

SELECT name, elevation
FROM cities
WHERE elevation > 500;

Pe3yanaT €I'0 BBEIIIOJTHEHU A :

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

A cremyromui 3alIpoCc HaXOOUT BCe ropoaa, KOTOPBIE He SIBIISIOTCS CTOJIUIIAMHU IITAaTOB, HO TaKXkKe HaXo-
osTcs Beitie 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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PaC].T.II/IpeHHbIe BO3MO2KHOCTH

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 5.11.

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
ob1ero cuHTakcuca SQL, 3aTeM pacckaxkeM, KaK cO37laBaTh TabIUIlLI, HAMIOMHATE 623y MaHHBIX M BHITIOJN-
HSATH 3alPOCH K Hell. B mpopmonkeHun o6paTuM BHMMaHME Ha CYILIECTBYIOIIUE TUIMHLI TaHHBIX U QYHKITUY,
npuMeHsieMble ¢ KomaHgaMmu SQL. Y HaKoOHel, paCCMOTPUM BazKHEIE aCIIeKTH HaCTPOUKU 0a3bl JaHHBIX.

MaTepuan ynopsagodeH Tak, YTOObl HOBUYOK MOT TPOYUTATH €r0 OT HavaJjia A0 KOHIA ¥ OTHOCTHIO ITOHATh
Bce TeMhbl, He 3aberas Brepén. Ilpu 3TOM TiaBbl COEJIaHB CAMOJOCTATOYHBIMHU, TAK YTO OIBITHHIE TI0JTh-
30BaTeId MOTYT YMTaTh UX 10 OTAelbHOCTH. MHpOopMaumsa peacTaBieHa B IOBECTBOBATEJILHOM CTUJIE U
pas3pmeneHa 1o TeMaM. Ecnu Xke Bac mHTepecyeT ¢dopManbHOEe U IIOJTHOE ONMCaHUe OIpPedel€HHONU KOMaH-
OB, peKOMeHOyeM o0paTuThes K Yactu VI.

YuTaTenu OONMXKHHE y2Ke 3HaTh, KaK ITOOKJII0UYAThCS K 0a3e maHHBIX Postgres Pro u BBHITTONMHSATH KOMAaH[IBI
SQL. Ecnu BH elll€ He 3HAeTe 3TOTr0, PEKOMEHAyeTCs CHavajia npouuTtatsh YacTs . Komaugbr SQL 06b19HO
BBOOSTCS B pPSql — UHTEPaKTUBHOM TE€PMUHAJILHOM IIPUJIOKeHUU Postgres Pro, HO MOKHO BOCIIOJIb30BaTh-
CSI U OPYTUMH IIPOTrPaMMaM¥ C HOOOOHBIMYU (DYHKITUSIMU.




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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Cunrtakcuc SQL

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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Cunrtakcuc SQL

YToOH coerlaTh CIIECHMMBOJIOM 3HAK aHOCTpO(ba, HaAIIMIIIWUTE €TI0 ABazKIHI.

3amuceiBaTh cypporaTtHbie mapsl UTF-16 u TakuM 06pa3oM COCTaBJISITh CUMBOJILI C KOJiaMu OOJIbIlle YeM
U+FFFF mMoxH0 nmu60 B 4eTHIPEX-, MO0 B MIECTU3HAYHOU (hOpMe, XOTS HaIudne IIeCTU3HAYHON (POpMEI
TEXHUYECKH [eJlaeT 3TO HeHyKHBIM. (CypporaTHBIE IapH HE COXPAHSAIOTCS HEIIOCPEeACTBEHHO, a 00beau-
HSIOTCS B OOWH CUMBOJI, KOTOPRIY 3aTeM KogupyeTcsa B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cuMBOJI C KOOOM, YKa3aHHLIM 3TOI CIIEIIOCIeN0BaTeIbHOCThIO,
npeobpa3yeTcs B PaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TaKoe IIpeodpa3oBaHie HEBO3MOXKHO, BhIIa-
€Tcs ommnbKa.

4.1.2. KOHCTaHTHI

B Postgres Pro ecTh TpH THIIa KOHCTAHT N00pad3ymMesdaeMbiX MuUNoa: CTPOKU, OUTOBEIE CTPOKH M YMCIIA.
KoHCTaHTEI MOXKHO TakKKe 3allMChIBATh, YKa3bIBasd THUIIEI SBHO, YTO II03BOJISIET IPENCTAaBUTL UX Oojee
TouHO 1 06paboTaTh Gosee 3¢ GeKTUBHO. ITH BapHaHTH PAaCCMAaTPUBAIOTCS B CIEAYIOIINX IToApa3aeax.

4.1.2.1. CTPOKOBbI€ KOHCTaHTbI

CtpokoBas KOHCTaHTa B SQL — 9T0 0GEIYHAS IIOCIeO0BaTEIbHOCThL CMBOJIOB, 3aK/II0UYEHHAS B allOCTPO-
w1 ('), HaTpuMep: 'S3to cTpoka'. YHTOOBI BKIIIOUHUTD alloCTPO( B CTPOKY, HAITMIIUTE B HEH ABa armocTpoda
psOoM, HallpuMep: 'Xauua n''Apx'. 3aMeThbTe, 3TO He TO XKe caMoe, YTO [ABOMHAas KaBbiuka (").

[IBe CTPOKOBBLIE KOHCTAHTHI, pa3fdeéHHbe IPOOeNbHEIMH CHMBOJIAMU U MUHUMYM OOHUM nepesodom
cmpoku, 00 beINHSAIOTCS B OMHY U 00pabaThIBalOTCsI, KaK ecyiu Obl CTpoKa Obljla 3arrcaHa B OJHOM KOH-
cTtauTe. Hanmpumep:

SELECT 'foo'
'bar';

9KBUBAJIEHTHO:
SELECT 'foobar';
HO 3Ta 3aIucCh:
SELECT 'foo' 'bar';
CYHUTAETCS CHHTAKCUYECKOHU OomMOKOoM. (9TO HECKOJIBKO CTPAaHHOE IT0BeeHNe OIPeNelieH0 B CTaHIapTe
SQL, Postgres Pro mpocTo crnenyet eMy.)
4.1.2.2. CTpOKOBbIe KOHCTaHTbI CO cneynocsenoBaTeNibHOCTAMM B ctune C

Postgres Pro Takzke OpuUHUMAaET «CIIEIOCIeq0BaTeIbHOCTH», YTO SIBJISIETCS PAaCIINpPEeHHeM CTaHOapTa
SQL. CTpoka CO CIIeNIIoCIen0BaTEeIbHOCTSIMY HaUYnHAETCs ¢ OYKBHI E (3arjlaBHON UM CTPOYHOM), CTOSI-
el HemoCPenCTBEHHO Iepen anocTpodoM, HanpuMep: E'foo'. (Korga KOHCTaHTa CO CIIEIIOCIEeI0Ba-
TEIbHOCTbHIO pa30MBaETCsA Ha HECKOJILKO CTPOK, OYKBY E HY2KHO OCTaBUTDb TOJIBKO Iepe[ IIEPBLIM OTKPHI-
BaIOIIUM anocTpodoMm.) BHyTpu TaKuX CTPOK CUMBOM 00paTHO¥ KOoco# uepTH! (\) HauuHaeT C-momoOHbIE
cneuynocsiedosameibHOCMU, B KOTOPHIX cOUueTaHue 00paTHOM KOCOM YePTHI CO CIedyIOIIUM CUMBOIOM(a-
MH) TaéT ompenenénHoe 0alToOBOe 3HaUEeHHe, KaK IToKa3aHo B Tabmuie 4.1.

Taonauma 4.1. CnennmocjieqoBaTe/IbHOCTH

CrnenmocienoBaTeIbHOCTD HNHaTepupeTanus

\b CHUMBOJI «3a00#»

\f nomada GopMHI

\n HOBAas CTPOKa

\r BO3BpaT KapeTKHu

\t TabysaIms

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

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

\uxxxx, \Uxxxxxxxx (x = 0-9, A-F) 16- unu 32-0UTHHIN IIeCTHAOATePUYHBIN KO
cumMmBosia Unicode

JIro60i mpyroi# CUMBOJI, UOYIIHM IOCIie 0OpaTHOM KOCOM 4YepThl, BOCIPUHUMAaeTCsa OyKBaJibHO. TakuMm
06pa3oM, YTOOBI BKJIIOUHUTh B CTPOKY OOPaTHYIO KOCYIO YEPTY, HY2KHO HaIlMCaThb OBE KOCHIX 4epTH (\\).
Tak e MOKHO BKJIIOUUTh B CTPOKY anmocTpod, Hamucan \ ', B JOIOJIHEHNE K OOBIYHOMY CII0CO0y ''.

BBl mOMKHEI T03a00TUTLCS, YTOORI OAWTOBEIE ITOCIEIOBAaTEIBHOCTH, KOTOPEIE BEI CO3TaéTe TaKuM obOpa-
30M, 0COOEHHO B BOCBbMEPUYHOH U IIeCTHAAIIATEPUYHOMN 3aIuCH, 00pa30BEIBAJIN AOIIYCTUMbBIE CUMBOJIILI B
CepBeEPHOM KOoOupPoOBKe. Takke MOzKeT OBITh ITOJIE3HO MCIIOIb30BaTh cHelnmnociaeqopaTebHocTH Unicode
WM aTbTePHATUBHYIO 3allCh, OMUCAHHYIO B [Tompasmerne 4.1.2.3; B 9TOM ciIly4ae cepBep OymeT IpoBe-
PSATH, BO3MOKHO Jiu TpeoOpa30BaTh YKa3aHHBIN CUMBOJI.

BauMaHue

Ecnu napametp KoHpurypanuu standard conforming strings umeeT 3HaueHue of £, Postgres Pro
pacro3HaéT 00paTHYIO KOCYI0 YepPTy KaK CIIELICHMBOJI U B OOBIYHLIX CTPOKAaX, U B CTPOKax COo CcIell-
nocnegosaTenbHOCTAMU. OnHAKO B Bepcuu PostgreSQL 9.1 o ymonyaHuio IPUHATO 3HAYEHUE on,
¥ B 3TOM ciy4dae ofpaTHasi Kocas 4YepTa Paclo3HAETCS TOJBKO B CIENCTPOKAX. JTO MOBENEHUE
0oJbIlle COOTBETCTBYET CTAHAAPTY, XOTS MOXKET HaPYWHTh PaboTy IPUIOKEHUH, PACCYUTAHHBIX
Ha MIpedbImyIuil pexkuM, Korga obpaTHass Kocasl 4epTa paclo3HaBajlachk Be3fe. B KauecTBe Bpe-
MEHHOI'O PellleHNs Bhl MOXKeTe U3MEeHHUTH 3TOT IlapaMeTp Ha off, HO JIyd4Ille YUTH OT TaKOU Ipak-
Tuku. Eciiu BaM HyKkHO, 94TOOH oOpaTHas Kocas 4epTa IpencTaBisiia CIelllanlbHbEIM CUMBOJI, 3a-
maiTe CTPOKOBYIO KOHCTAHTY C E.

B momonHeHUe K standard_conforming_strings IIOBegeHMEM 00paTHOM KOCOM YEePTHI B CTPOKO-
BBIX KOHCTAHTaX yIIPaBJIAIT ITapaMeTphrl escape string warning u backslash quote.

CTpOKOBaH KOHCTaHTa He MOXKEeT BKII0YaTh CUMBOJ ¢ KomoM O.

4.1.2.3. CTpOKOBble KOHCTaHTbl CO cneuynocsepoBaTenbHocTaMu Unicode

Postgres Pro Takxke mommep’KHWBaeT eIlé OOWH BapHaHT CIIEINOCJIe0BaTEeIbHOCTEMN, MTO3BOJISAIONINIMA
BKJIIOUaTh B CTPOKU cuMBOJIEI Unicode mo mx kKomaM. CTpOKOBasi KOHCTaHTa CO CIELIOCIeq0BaTeIbHO-
ctsamu Unicode HauuHaeTCcs C Us (CTpouyHas unu 3arjaBHas U U aMIlepcaHm), a 3aTeM cpa3y 6e3 mpo-
6emmoB uUOET amocTpod, Hampumep Us'foo'. (3aMeThTe, YTO IPH 3TOM BO3HHKAET HEOOHO3HAYHOCTL C
orepaTtopoM &. YToOwI e€ n3bexkaTh, OKPyKaiTe 3TOT oriepaTop mpobenamu.) 3aTeM B almtocTpodax MOxK-
HO 3amuckBaTh cuMBOJIEI Unicode mByMsi crmocoGamu: oO6paTHas KOocasi 4epTa, a 3a Hell KOO CUMBOJIa U3
YeTHIPEX IIeCTHAAlaTePUYHLIX MUGpp, 11bo obpaTHas Kocas YyepTa, 3HaK IIIOC, a 3aTeM KOJ U3 IIIECTH
nmecTHaZUaTepuuHblx nudp. Hanpumep, CTPoKy 'data' MOIKHO 3alucaTh Tak:

Us'd\0061t\+000061"

B cnenytoiieM MeHee TPUBHATbHOM IPUMeEpPe 3aKOOUPOBAHO PYCCKOE CJIOBO «CJIOH», 3alMCAaHHOEe KUPHUII-
JIulen:

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

Ecnu BB XOTHTE UCIIONIB30BAaTh HE 0OPATHYIO KOCYIO YEPTY, a OPYTOM CIELCUMBOJI, €r0 MOXKHO YKa3aTh,
no0aBUB UESCAPEIIOC/IE CTPOKH, HallpuMeD:

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

B KagecTBe crerncuMBoOia MOXKHO BHIOpPATh J1I000M CUMBOJI, KpOMe IIeCTHAAIIATEPUYHON UGPE], 3HAKaA
ITIOC, arocTpoda, KaBbIYKY MITH TPOOEILHOT0 CUMBOJIA.

YT0OBI BKITIOYHUTH CIIELICUMBOJI B CTPOKY GYKBB.J'II:HO, HaIIUIIKXUTE ero OBazKOhbI.
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3amnuceiBaTh cypporatHblie mapkl UTF-16 1 TakuM 06pa3oM COCTaBASITH CUMBOJIBI C KOTaMu OOJIbIlle YeM
U+FFFF moxHO0 nmub0 B 4eTHPEX-, MO0 B MIECTU3HAYHON (hopMe, XOTSI HaIudne IeCTU3HAYHON (POpPMEL
TEXHUYECKM AejlaeT 3TO HeHyKHEIM. (CypporaTHLIE Taphl HE COXPAHSAIOTCS HEIOCPENCTBEHHO, a 00benu-
HSIIOTCS B OMWH CUMBOJI, KOTOPHIM 3aTeM KogupyeTtcs B UTF-8.)

Korma komupoBka cepBepa — He UTF-8, cHMBOJI C KOOOM, YKa3aHHELIM 3TOH CIIEIIOCIeN0BaTEeIbHOCThIO,
nmpeoOpa3yeTcs B PaKTHUECKYI0 KOOUPOBKY CepBepa; eciii TaKoe IIpeoOpa3oBaHie HEBO3MOXKHO, BhIIa-
éTcs ommnbKa.

TakXke 3aMeTbTe, YTO CIEINOocienoBaTeIbHOCTH Unicode B CTPOKOBBIX KOHCTAHTaX paboTaioT, TOJIBKO
KoTfa mapaMmeTp KoHpurypauuu standard conforming strings paBeH on. 9T0 00BSICHIETCS TEM, UTO UHA-
ye KJIIMEHTCKHEe IPOoTrpaMMEI, IpoBepsiomue SQL-omepaTopsl, MOXXHO OyIOeT BBECTH B 3a0JIyXKOeHHE U
9KCIJIyaTHPOBATh 3TO KaK yA3BUMOCTL, HamIpumep, ayid SQL-uHbeKIui. EC/iu 3TOT ITapaMeTp UMeeT 3Ha-
YyeHHe of f, 3TH CIEINOCIef0BaTeIbHOCTH OYOYT BEI3LIBATE OIIHUOKY.

4.1.2.4. CTPOKOBble KOHCTaHTbI, 3aKJIIOYEéHHbIe B A,0J1apbl

XOTsI CTaHOAPTHBIM CUHTAKCHUC [JIsI CTPOKOBLIX KOHCTAHT OOBIYHO AOCTATOYHO yNoOeH, OH MOXKET IIJI0XO0
YUTATHCS, KOT{Ia CTPOKA COMEePKUT MHOTO alloCTPOo(dOB, TaK KakK KazKIbIH TaKOW CUMBOJI IIPUXOIUTCS Iy0-
UupoBaTh. YTOOH M B TaKMX CIIydasx 3alpOChkl OCTaBaJIMCh YuTaeMbiMu, Postgres Pro mpepmiaraet erné
OOuH CIIoCco0 3aIlMCH CTPOKOBHEIX KOHCTAHT — «3aKITI0UEHHe CTPOK B JOJIaphl». CTPOKOBAsi KOHCTAHTA,
3aKJTIOYEHHAs B [OJIJIaphl, HAYWHAETCS CO 3HaKa fJojutapa ($), Heo0si3aTeNbHOTO «Tera» U3 HEeCKOMbKUX
CUMBOJIOB ¥ eIlé OMHOTO 3HaKa [ojijapa, 3aTeM COOEePZKUT OOBIYHYIO MOCIeN0BaTEIFHOCTh CUMBOJIOB,
COCTaBISIONIYI0 CTPOKY, ¥ OKQHYHUBAETCS 3HAKOM [OJI/Iapa, TeM Ke TerOM U 3aMbIKAIOMNM 3HAaKOM OJI-
nmapa. Hampumep, cTpoky «2KaHHa o'ApK» MOXKHO 3alucaTh B JOIapax ABYMS CIIOCO0aMMu:

$$Xauua 0'ApkS$SS
$SomeTag$Xauua n'ApkS$SSomeTag$

3aMeThTe, YTO BHYTPU TAKOM CTPOKM amoCTPO(Bl HE HY2KHO 3alKUCHIBAaTh 0COObIM oOpa3oM. Ha camom
Iese, B CTPOKE, 3aK/IIOYEHHOM B AOJIJIaphl, BCE CUMBOJIBI MOKHO 3alIKMCHIBATh B YHUCTOM BHU[E: COIEPIKHU-
MOe CTPOKHU BCerma 3amluchiBaeTcs OykBambHO. Hu oOpaTHas Kocasi yepTa, HH JaXe 3HaK gojiapa He
SIBJISTIOTCSI CIIEIICHMBOJIaMH, €CJIM TOJILKO OHU He 00pa3yioT MOCIeq0BaTeIbHOCTh, COOTBETCTBYIOIIYIO OT-
KPBIBAIOIIIEMY TETY.

CTpOKOBEIE KOHCTAHTHI B OJJITapaX MOKHO BKJIaOBIBATh APYT B APYTa, BEIOMPAs Ha Pa3HBIX YPOBHSIX BJIO-
KEHHOCTU Pa3Hble Teru. Hallle BCEro 3TO UCIIOIb3YETCS HPU HANUCAHWM ompepeneHud ¢yHKIuH. Ha-
IpUMep:

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

3mech MOCIENOBATEIBHOCTD $q$ [\t\r\n\v\\]$g$ IpemcTaBiaseT B OOJIJIapax TEKCTOBYIO CTPOKY [\t\r
\n\v\\1, KoTopas OyneT obpaboraHa, korna Postgres Pro OyneT BHIIONHATE 3Ty GyHKIMIO. HO Tak Kak
9Ta MOCJIeqOBaTEILHOCTh HE COOTBETCTBYET BHEIITHEMY TETy B HoJllapax ($function$), C TOYKU 3pEHUS
BHeINTHe! CTPOKHU 3TO ITPOCTO OOBIYHBIE CUMBOJIEI BHYTPHU KOHCTAHTHI.

Ter cTpoKM B foJjijlapax, €CIH OH INPUCYTCTBYET, HOJI2KEH COOTBETCTBOBAThH IIpaBUJjIaM, ONpenel€eHHBIM
oI uOeHTu(GUKATOPOB 0e3 KaBHYUEK, M K TOMY K€ He JOJIZKEH CoflepKaTh 3HaK AoJiyiapa. Teru perucTpo-
3aBUCHUMEI, TaK 4YTO $tag$String content$Stag$ — IpPaABUJIBHAA CTPOKA, a $TAGSString content$tag
$ — HerT.

Ctpoka B fonnapax, clienyiomnas 3a KIH4YeBEIM CII0BOM UNTH UAEHTUDUKATOPOM, NOIXKHA OTAEISITHCS OT
HEero HpOGGJ’[beIMI/I CHUMBOJIaMH, UHa4Ye OOoJIjIiap GYJIGT CUUTATHCA IIPOOOJIZKEeHUuEeM IIPeapInyiiero naeH-
TUUKaTopa.

3akJoueHre CTPOK B HOJIJIaphl He SIBIISIETCS 4acThio cTaHgapTa SQL, Ho wacTo 3To 6ojiee ymoOHEIH CIIO-
co0 3amuCHBATh CII0XKHBIE CTPOKH, YeM CTAaHOAPTHHIM BapuaHT ¢ anocTpodamu. OH 0COOEHHO II0JIe3€H,
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KOT[la HYy2>KHO IIPEICTAaBUTh CTPOKOBYIO KOHCTAHTY BHYTPH OPYIOM CTPOKY, YTO YACTO TpebyeTcs B ompe-
OeJIeHUsSIX NPoueAypHBX QyHKuui. OTrpaHUYMBIINCE TOJIBKO anmocTpodamu, KaXkAylo 0O0paTHYI0 KOCYIO
4YepTy B IPUBEOEHHOM IIPUMEPE HPUIIITOCH OBl 3aNIMCHBATL YETHIPbMS TAKMMU CUMBOJIAMHU, KOTOPHIE OB
3aTeM YMEHBIIUJINCE IO OBYX IIPU pa30ope BHEITHEN CTPOKH, ¥ HAaKOHEI] 10 OOQHOTO npu 06paboTKe BHYT-
PEHHEN CTPOKHU BO BPEMsI BHITIOJTHEHUS (DYHKITUH.

4.1.2.5. butoBble CTPOKOBbI€ KOHCTAHTbI

BuToBEIE CTPOKOBBEIE KOHCTAHTHI IIOXO0XHK Ha OOBIYHBEIE C HOIOJHUTEBHOM OYKBOM B (3arjlaBHOM WA
CTPOYHOI), N00aBIeHHOW HETIOCPENCTBEHHO Iepey OTKPBHIBAIOIINM arnocTpodoM (6e3 mpoMexkKyTOUHBIX
po06esioB), HANIpUMepP: B'1001'. B OGUTOBBIX CTPOKOBBIX KOHCTAHTaX JOMYCKAIOTCS JIMIIL CUMBOJIEL O U 1.

BuToBBIe KOHCTAHTHl MOTYT OBITH 3alMCAHBI U IIO-OPYTOMY, B IIECTHAALIATEPUYHOM BUOE, C HaUaIbHOMU
OYKBO¥ X (3arjlaBHOM UM CTPOYHOM), HAanIpuMep: X' 1FF'. Takas 3alIuCh 3KBUBAJIeHTHA JBOUYHOM, TOJTBKO
YeThIpe MBOUYHLIX TP 3aMEHSIOTCS OQHOM ITeCTHAOIlaTEPUIHOM.

O6e (opMHI 3aIKCH OOMYCKAIOT IIEPEHOC CTPOK TaK Ke, KaK M 0ObLIYHEIE CTPOKOBBEIE KOHCTAHTEL. OOgHAKO
3aK/II0YaTh B OOJIIapkl OMTOBBEIE CTPOKH HEJIb3sI.

4.1.2.6. UncnoBble KOHCTAHThbI

YucnoBele KOHCTAHTHI MOTYT OBITH 3a@HbI B CJIEAYIOIIEM OOIIIEM BUAE:

LJHQPEI

uugprr. [yugpe] [e [+-] gudpe]
[ yugper] . nudpri[e [+-] HuPPE]
yuprre [+-] guPpe

e nudpse — 3TO OOHA UM HECKOJIBKO AecATUYHBIX P (0..9). 1o umu mocie OecITUYHON TOYKHY (IIpu eé
HaJIWYHWK) OOJIKHA OBITh MUHUMYM OfHa Iudpa. Kak MUHUMYM omHa IMdpa moKHa CjIemoBaTh 3a 000-
3HauYeHNeM 3KCIIOHEHTHI (e), eCJIi OHO IPUCYTCTByeT. B 41CI0BOil KOHCTaHTe He MOXKeT OLITh IIPO6GEsIOB
nin I[pyTI/IX CHMBOIJIOB, 3a UCKJIDYUeHUueEM CHMBOJIOB HOJIT-IépKI/IBaHI/IH, KOTOpPEIE MOT‘YT HCIIOJIB30BATHCA
OIS BU3yaIbHOM I'PYNIIMPOBKY, KaK ONHUCAaHO HUXKe. OOpaTUTe BHUMaHHUe Ha TO, YTO JIF000M 3HAaK MUHYC
WJIM TIJIIOC B HaYallie CTPOKM HEe CUMTAETCS YaCThI0 YKCIIa — 9TO OIIepaTop, MPUMEHEHHBIN K KOHCTAHTe.

Heckonpko IIPEMEPOB OOIIYCTUMBIX YU CJIOBBEIX KOHCTAHT:

42

3.5

4.

.001

5e2
1.925e-3

KpOMe TOT'O0, HEeOeCATUYHbBIE LIEJIOYUCIIEHHBIE€ KOHCTAHTEI IDMHUMAIOTCSA B CJIIEOAYIOIINX (l)OpMaX:

Oxhexdigits
Oooctdigits
Obbindigits

rme hexdigits — OOHaA WK OoJiee mecTHamIaTepuyHeIX Udp (0-9, A-F), octdigits — ogHa umnu 6oee
BOCBEMEPUYHEIX ITUDP (0-7) u bindigits — ogHa uiau 6omee OBOMYHEIX 1udp (0 unu 1). [llecTHagaTEpPUY-
HBIe MUGPHI ¥ TPeGUKCH MOTYT YKa3bIBaThCS B BEPXHEM UIHM HUKHEM peructpe. O6paTuTe BHUMaHUe Ha
TO, YTO HeOeCATUYHEIE (OPMEI MOTYT IIPUHUMATh HE YHCJIa C APOOHOM YacCThIO, @ TOJIBKO IIeJIbie YHCIa.

Heckonbpko IIPEMEPOB OOIIYCTUMEBIX HENECATUYHBIX LIEJIOYNCIIEHHBIX KOHCTAHT:

0b100101
0B10011001
00273
00755
0x42f
OXFFFF
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[nst BU3yanpHOU IPYNNMPOBKY MeXKAy nudpaMu MOXKHO BCTABJISATH CUMBOJIEI MOOYEpKUBaHusi. OHU HE
BIUSIOT Ha 3HQYEHME KOHCTAaHTH. Hampumep:

1 500 000 000
0b10001000 00000000
0o 1 755
0xFFFF_FFFF

1.618 034

3ampeIaeTcss yKa3blBaTh CUMBOJIEI HOOQUEPKUBAHUS B Hadale WX B KOHIIE YMCIOBOM KOHCTAHTHI HUIIU
rpynnob nudp (To ecTh cpa3y Iepen HUIIH MOCIe OeCATHYHOM TOYKH WX 0003HAYEeHUs 9KCIIOHEHTH), a
Takke 00Jiee OTHOTO CUMBOJIA ITOMYEPKUBAHUS ITOIPSII.

YucnoBasa KOHCTaHTa, He coamepzKalllad TOYKHU U 3KCIIOHEHTHI, U3HAYAJIbHO PaCCMaTPUBAETCA KaK KOH-
CTaHTa TUIIA integer, €CNIM €€ 3HaUeHUe yMelllaeTcs B 32-OUTHHIU TUN integer; 3aTeM KaK KOHCTaHTa
THIIA bigint, ecliu €€ 3HaYEeHHUe yMeIaeTcs B 64-0MTHHIN bigint; B IPOTUBHOM CJIydae OHa IIPUHUMA-
eT TUII numeric. KOHCTaHTBI, cogepxKalliie NeCATHYHBIE TOYKHK n/unm 3KCIIOHEHTHI, BCerga CYUTAITCA
KOHCTQHTaMM TUIIA numeric.

V3Ha4yanpHO HAa3HAYEHHBIN TUII OaHHBIX YYCJIOBOM KOHCTAHTEI 3TO TOJIBKO OTIIPpaBHasA TOYKa OJIsd aJir'o-
PHUTMOB OIIpenesleHus THUIIa. B 6OJ-.[L]1[I/IHCTB6 CJlIy4YaeB KOHCTaHTa 6yHeT aBTOMaATH4YECKHU IIpHBeOeHa K
HaI/I6OHee rnogxondieMy TUITY OJId JaHHOI'O KOHTEKCTa. HpI/I HeO6XOHHMOCTI/I BBI MO2KeTe ITPUHYOUTEJIbEHO
HMHTEPIPETHUPOBATh YHCIIOBOE 3HaAYEeHHNE KaK 3Ha4YeHHne OHpeJ:[eJ'IéHHOTO THIIAQ, IIPUBeOsA €0 TUIl K HyXK-
HOMY. HaHpI/IMep, BEI MOZKETe COejlaTh, qTO6bI YHCJIOBOE 3HaA4YEHHNE PaCCMaTPHUBaJIOCh KaK UMeEIoIllee TUIL
real (float4), HAIIXCAaB:

REAL '1.23' —- CTPOKOBHIHE CTHIb
1.23::REAL —-— crunb Postgres Pro (uHCTOpHYECKHUH)

Ha camowm fesie 9TO TOMBKO YaCTHBIE CITyYaW CUHTAKCHCA IIPUBEIEHUsT TUIIOB, KOTOPHIHM OyHeT paccMmar-
puUBaThCS Halee.

4.1.2.7. KOHCTaHTbl ApPYyrux TUNOB
KOHCTaHTy 00blYHO20 TUIIA MOXKHO BBECTH OOHUM K3 CIIeOYIOIIUX CII0co0O0B:

type 'string'

'string'::type

CAST ( 'string' AS type )

TeKCT CTPOKOBOM KOHCTAHTHI IepefaeTCs mpolleaype npeobpa3oBaHus BBOMA [JIs THUNA, 0003HAYEHHOT' 0
30€eCh type. Pe3y.TIBTaTOM CTAHOBUTCsSA KOHCTAHTA YKA3dHHOI'O THIIA. fBHOE IIpuBeJeHrue TUIla MOZXKHO
OIIYCTHUTB, €CJlIn Hy}KHblf/'I THUII KOHCTAHTHI OIIpenesaeTCsa OOTHO3HAYHO (HaanMep, KOr'ga OHa IIPpUCBAWBa-

€TCA HeIIOCPpeOCTBEHHO CTOHGHy TabIHUILI), TaK KaK B 9TOM ClIy4dae IIpuBedeHne IIpoucCXoguT aBTOMATHU-
YeCKHU.

CTpPOKOBYI0 KOHCTAHTy MOXKHO 3allHCaTh, UCIIOJIb3ysi KaK OOBYHBEIM cuHTakcuc SQL, Tak u ¢dopmar c
IoJIapaMu.

Takxke MOXKHO 3amucaTb IIpuBeOgeHune TUIIOB, MCIIOJIb3YysA CUHTAKCHC (I)YHKI_[I/II;I:
typename ( 'string' )

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

KoHcTpyKUmMio ::, CAST () U CHHTAKCHUC BBHI30Ba QPYHKIIMM MOXKHO TaKXKe HCII0Ib30BaTh AJid Ipeobpaso-
BaHUS TUIIOB OOBIYHBIX BHIPAXKEHUM BO BPeMs BHITIOJTHEHUS, Kak onucaHo B [Tompasnerne 4.2.9. Bo usbe-
KaHUe CUHTaKCUYeCKOU HEeONPeNeNIEHHOCTH, 3allUCh Tun 'crpoka' MOXKHO MCIOJIb30BaTh TOJILKO [JIS
yKa3aHMs TUIa IPOCTOM TEeKCTOBOM KOHCTAHTHL. EIllé OqHO OrpaHUYeHte 3alUuCH rurn 'crpoka': OHa He
paboTaeT Ayt MaCCUBOB; IOJII TAKWX KOHCTAHT CJIEYeT UCIOJIb30BaTh : : MU CAST ().

CuHTaAKCHUC CAST () cooTBeTCcTByeT SQL, a 3amuch type 'string' SBAseTcs 0000IIeHMEM CTaHOapTa:
B SQL Tako! CHHTAKCHUC IOOAep2KUBaeT TOJIBKO HEKOTOpPEIE TUIIBI HaHHEIX, HO Postgres Pro mossomnsiet
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HCIONIb30BaTh €ro Oy Bcex. CHHTAaKCUC C : : UMeeT ucrtopudeckue Kopau B Postgres Pro, kak u 3anuce
B BH[€ BBI30Ba QYyHKILIMH.

4.1.3. OnepaTtopbl

HNms omepaTopa o6pa3yeT IIOCIe0BaTENLHOCTh He 601ee yeM NAMEDATALEN-1 (110 ymon4aHuio 63) cuM-
BOJIOB U3 CJIEOYIOIEro CIUCKa:

+-*¥/<>=~1Q#% " &| 7
OpHaxko [y UMEH OIIePaTOPOB €CTh eIlé HeCKOJILKO OTPaHUuYeHNH:

* CoueTaHus CUMBOJIOB —— U /* HE MOTYT IPUCYTCTBOBATh B UMEHHU OTIEPATOPa, TakK KakK OHU OyayT
0603HaYaTh Ha4yaJio KOMMEHTapUsI.

* MHOTrOCHUMBOJIbHOE UMS oIlepaTopa He MO2KeT 3aKaH4YMUBaTbCA 3HAKOM + MJIK —, €CJIM TOJIBKO OHO He
COOEP2KUT TaKzKe OOJHMH U3 3THUX CHUMBOJIOB:

~T@#% "~ &

Hampumep, @- — OOIIyCTHMOE MMS OIepaTopa, a *— — HeT. brnarogaps 9TOMy OrpaHHUYeHHIO,
Postgres Pro moxeTt pa3bupaThk KOppeKTHble SQL-3amrpockl 63 Tpo6eioB MexKay KOMIOHEHTaMH.

"2

3anuceiBasi HecTaHOapTHEIE SQL-omepaTophl, OOBIYHO HYXKHO OTHENSATh MMeHa COCEeOHUX OIIepaToOpOB
npobenamMu oIt OOHO3HAYHOCTH. HammpuMep, ecnu BB onpenenuay IpeuKCHBIN OIepaTop C UMEHeM G,
BBl HEe MOXKeTe HallhucaTh X*QY, a MOJIKHEI HallucaThb X* @Y, 4ToOBI Postgres Pro ogHO3HaYHO HPOYHUTAI
9TO KaK [Ba omepaTopa, a He OOHH.

4.1.4. CneumvanbHbleé 3HAKU

HexkoTtoprie He anmdaBUTHO-ITU(GPOBLEIE CUMBOIIE UMEIOT CIleliasibHoe 3HaueHue, HO TP 3TOM He SIBIIS-
I0TCSI onepaTopamu. [TompobHee X UCIIONL30BaHKWe OymeT PacCMOTPEHO IIPU OIMUCAHUNU COOTBETCTBYIO-
1IIero sjieMeHTa CUHTAKCHCca. 37lech OHM YIIOMHUHAIOTCS TOJIBKO IJIsI CBeMleHus U 0000IeHns UX npegHa-
3HAYEHUSs.

* 3Hak gmomnnapa ($), TpemBapAIINN YHCII0, UCIIOIb3yeTCs OJI IPeAcTaBIeHNUs IIO3ULMOHHOTO ITapa-
MeTpa B TeJle onpeneneHus QYHKIINYU WU OATOTOBIEHHOT0 ollepaTopa. B Apyrux KOHTEKCTax 3HaK
moJjiapa MOXKeT ObITh YaCThio UOEeHTU(UKATOPA UIIM CTPOKOBOM KOHCTAHTHI, 3aKJIIOYEHHOM B HOJIjIa-

PHL.

* Kpyrneie cko6ku ( () ) mMeIOT 0O0BIYHOE 3HAYEHNE U TPUMEHSIOTCS [JId TPYIIUPOBKY BEIPAXKEHUN U
TMOBHIIIEHUS TPUOPUTETA ONepalnii. B HEKOTOPHIX Ciydyasax CKOOKKM — 3TO HeoOXoauMasi 4aCTh CUH-
Takcuca omnpenenéHHbx SQL-KoMaH.

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

* 3angartrie (,) HUCIIOJIB3YIOTCA B HEKOTOPHIX CMHTAKCUYECKUX KOHCTPYKIUAX OJISA Pa3OeJIEHUud 3JIEMEeH-
TOB CIIMCKa.

* Touka c 3angaToii (;) 3aBepiraeT KoMaHay SQL. OHa He MOXKeT HaXOOUTHLCS HUTTEe BHYTPHU KOMaHIHI,
3a UCKIII0OUEHNEM CTPOKOBBLIX KOHCTAHT WU UIeHTU(HUKaTOPOB B KaBhIYKaX.

* JlBoeTouue (:) IPUMEHSIETCS [Jisi BHIOOPKH «Cpe30B» MacCuBOB (cM. Pasmesn 8.15.) B HEKOTOPHIX
muanekTtax SQL (manpumep, B Embedded SQL) gBoeToune MoxkeT OBITH MPeUKCOM B UMEHHU IIEpe-
MEHHOMU.

* 3Bé3moyKa (*) UCIIOJIb3YEeTCSA B HEKOTOPHIX KOHTEKCTaX KaK 0003HaYeHUe BCEX MOJIel CTPOKU UIIU
COCTaBHOrO 3HadyeHMus. OHa TakXKe MMeEeT CliellnajibHOe 3HaYeHUe, KOr'a UCIIONIb3yeTCs Kak apry-
MEHT HEKOTOPHBIX arperaTHBIX (GYHKIIUN, a8 UMEHHO (pYHKIUM, KOTOPLIM He HYKHEI IBHBIE IIapaMeT-

PHL.

* Touka (.) UCTIOIB3YETCS B YHUCIOBLEIX KOHCTAHTAX, @ TAKXKe IS OTHeNIeHUST UMEH CXeMbI, TaOInuIThl U
cTOoJIOIA.

4.1.5. KoMmMeHTapum

30



Cunrtakcuc SQL

4

KOMMeHTapI/Iﬁ — 9TO ITIOCJIegOBaTEeJIbHOCTh CHUMBOJIOB, KOTOPAsd HAYMHAETCA C OBYX MUHYCOB U ITPOHOOJI-
2KaeTCd OO0 KOHIIa CTPOKH, HAIIpUMeEDP:

—— 3TO CTaHOAPTHBIM KOMMeHTapu# SQL

Kpome aToro, 6;10uHbBle KOMMEHTapPHUH MOXKHO 3alUCHBATh B cTune C:

/* MHOTOCTPOUHBIH KOMMEHTAaPHH

* C BIOXEHHOCTHIO: /* BIOXEHHBIH OJIOK KOMMeHTapud */

*/
roe KOMMeHTapuil HauuMHaeTCs C /* U IPOHOJIZKaeTCs OO COOTBETCTBYIOIIEr0 BXOXKAeHUA */. BIo4HbIe
KOMMEHTapUM MOXKHO BKJIaAbIBaTh APYT B APyTa, Kak pa3pemnieHo 1no ctaumapty SQL (Ho He pa3pellleHo B

C), Tak 4TO BBl MOJKEeTEe KOMMEHTHPOBATE O0JIbIIHE GJIOKH KOla, KOTOPEIE IIPU 3TOM y2Ke MOT'YT COOepKaTh
0JIOKM KOMMEHTAPHEB.

KomMMeHTapuii yganseTcs U3 BXOOHOTO ITOTOKA B Hayajle CHHTAKCUYECKOTO aHalu3a U GaKTUUYeCKH 3a-
MeHsieTCs mpobesioM.

1.6. NpuopuTteThbl ONepaTopos

B Tab6mnurie 4.2 moka3aHBI IPUOPUTETHL M OUEPEMHOCTD OIIEPATOPOB, AercTByIINe B Postgres Pro. Bomb-
UIMHCTBO OIIEPaATOPOB MMEIOT OOWHAKOBHIM IPHUOPUTET U BHIYUCISIOTCS CJieBa HampaBo. [Ipuopurer u
04YEepPENHOCTE OIIEPaTOPOB KECTKO ((UKCUPOBAHE B CHHTAaKCUUYECKOM aHalu3aTope. Eciu BB XOTUTE, YTO-
OBl BEIpaA’KeHME C HECKOJIBKUMU OllepaTopaMu pa30upaliock He B TOM IIOPSIAKE, KOTOPHINA HUKTYIOT 3TH
TPHUOPUTETHI, HOOABbTE CKOOKH.

Ta6muuna 4.2. [IpuopureT oneparopoB (OT 00IBIIEro K MEHbIIIEMY)

Oneparop/371€MeHT OuepéaHoCThL Onucanue
CIIeBa-HaIpaBo pas3menuTent UMEH TaOIUIIEI ¥ CTOJIOIIa
cJIeBa-HAIpPaBo mpuBeAeHue TUTIOB B cTuie Postgres

Pro

[] clIeBa-HaIIPaBo BBIOOD 3JIEMEHTa MacCHUBa

+ - cIpaBa-HaJIeBO VHAPHLIH IIJII0C, YHAPHLIH MUHYC

COLLATE clieBa-HaIIPaBoO BBIOOD HpaBUjIla COPTUPOBKHU

AT clieBa-HaIlpaBo AT TIME ZONE, AT LOCAL

A cleBa-HaIIPaBoO BO3BEEHME B CTEIIEHb

* /g cjieBa-HaIIPaBo YMHOXKEHUe, IeJIeHue, OCTATOK OT Aere-

HUA

+_

CJiIeBa-HaIIpaBO

CJIOZKeHH e, BEIYUTaHue

(;mro6oi mpyrol orepaTop)

CJIeBa-HAIIPaBo

BCe OpyTrue BCTPOEHHEIE U TT0JTh30Ba-
TEJILCKHE OTIEPATOPHI

BETWEEN IN LIKE ILIKE SIMILAR

IIPOBEPKa Jualia30Ha, IIPOBEPKaA YJIeH-
CTBa, CPaBHEHHUE CTPOK

<> =<=>= <>

oImepaTophl CPAaBHEHHSI

IS ISNULL NOTNULL

IS TRUE, IS FALSE, IS NULL, IS
DISTINCT FROMHU T. ..

NOT CIIpaBa-HaAJIEBO JIOTU4YEeCKO€e OTpHullaHHEe
AND CJieBa-HaIIpaBO JIOTH4YeCKasad KOHBIOHKIIN A
OR CJieBa-HaIIpaBO JIoTH4YeCKasa ODU3BbIOHKIINA

3aMeThTe, YTO IIpaBUjla IPHOPUTETA OIIEPATOPOB TaKXKe IMIPUMEHSIOTCS K ollepaTopaM, ONpeneléHHbIM
TIOJTh30BATEJIEM C TEMHU K€ UMEeHaMH, YTO U BHIIIIEIIepeYrCIeHHbe BCTPOEHHBIE onepaTopsl. Hampumep,
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€CJIX BHI OIIPEAEJINTE OIIePaTop «+>» OJIsI HEKOTOPOTO HECTAHOAPTHOI'O THUIIA AAHHBIX, OH 6YJZ[GT HUMETHb TOT
2Ke IIPDUOPHUTET, 4YTO U BCTpOBHHbIﬁ ommepaTop «+>», He3aBUCHMO OT TOT'O, YTO OH Yy BacC OeJlaeT.

KOl"I[a B KOHCTPYKILIMHU OPERATOR HMCIIOJIB3YETCA UM4A OoIlepaTopa Co CXGMOfI, HaIIpyMep TakK:
SELECT 3 OPERATOR (pg_catalog.+) 4;

TOTa OPERATOR MMEET MPUOPUTET 10 YMOJTYAHUIO, COOTBETCTBYIOIIUH B Tabnuie 4.2 CTpPOKe «JI0060Mu
OpYyro# omepaTtop». DTO HE 3aBUCUT OT TOrO, KaKWe MMEHHO OIEPATOPHl HAXOHOSTCS B KOHCTPYKLIUU
OPERATOR () .

IIpumMeuanue

B PostgreSQL go Bepcuu 9.5 mericTBOBa/IM HEMHOTO OPYyTrUe IIpaBuia IPHUOPUTETA OlIepaTopoB. B
YaCTHOCTH, OIlepaTopHl <=, >= U <> o0pabaThBanuch 110 061eMy IIpaBUITy; IPOBEPKU 1S MMeNu
00y1ee BEICOKUY IPUOPUTET; a NOT BETWEEN U CBSI3aHHBIE KOHCTPYKIMHK paboTai HECOTIaCOBaHHO
— B HEKOTOPHIX CJIydasiX MPUOPUTETHEE OKa3bIBAJICA OIIEPAaTOpP NOT, a He BETWEEN. ITtH IIpaBHJIa
ObLJIM U3MEHEHEI OJId JIy4dIIero COOTBETCTBUA CTaHOAPTY SQL " OJ1d YMEHBIIIEeHW A IIyTaHUIIbI U3-3a
HecorJIacoBaHHOU 06paboTKU JIOTMUYeCKHW PaBHO3HAYHEIX KOHCTPYKIHH. B GONLIINHCTBE Clly4uaeB
9TH USMEHEHUI HUKaK He ITPOABATCH, 1udo MOT'YT IIPDUBECTHU K omunbKaM THUIIA «HET TaKor'o oIiepa-
TOpa», KOTOPhle MOXKHO Pa3pelluTh, f00aBuB CKOOKM. OOHAKO BO3MOKHEI 0COOBIE CTydau, Koraa
3anpoc OymeTt pa3obpaH 6e3 omuOKU, HO eT0 IIOBENEHNE MOKET U3MEHUTHCS.

4.2. Bolpa>keHua 3Ha4YeHun

BrlpaxkeHusi 3HaYeHHUST IIPUMEHSIOTCS B CaMBIX Pa3HBIX KOHTEKCTaX, HalpuMep B CIHCKEe Pe3yIbTaTOB
KOMaHAH SELECT, B 3HAQYEHUSAX CTONOIOB B INSERT U/IX UPDATE HMIX B YCJIOBUSX IOMCKA BO MHOTHX KO-
MaHpaX. Pe3ynmbTaT TakKOro BRIPAXKEHMS WHOTHOA HA3bIBAIOT CKA/ASAPOM, YTOOH OTIUYUTH €TI0 OT PEe3yiib-
TaTa TabIUYHOTO BEIPaXKeHus (KOTOPHIN ITPeAaCcTaBiIsieT co0oi Tabmuiry). A caMu BEIpaKeHUsI 3HAYEHUS
YacTO HA3BIBAIOT CKA/ASPHbIMU (MM TPOCTO 8bipadceHusamu). CHUHTAKCUC TaKUX BBIPA’KEHUM ITO3BOJIS-
€T BHIUYUCJISITh 3HAYEHUS U3 TPUMUTHUBHBLIX YaCTeH, UCIOJIB3YS apuMeTHIeCKUEe, TOTUYECKUe U OPyTrue
oIeparuu.

BripaxeHusSIMU 3HaQUEHUS SIBISIOTCH:

* KoHCTaHTa UM HEeIOCpeOCTBEHHOEe 3HaYeHUe

* CcrpuiKka Ha cTosbers

e CchlJIKa Ha MO3UIMOHHLIN ITapaMeTp B TeJjle olpefesyieHus QyHKIIUMK UJIU IIOATOTOBJIEHHOTO OIlepaTo-
pa

* BrIpaxeHUe C UHOEKCOM

* BrlpaxkeHue BriOopa 0osd

e [IpumeHeHue onepartopa

* BrI30B QyHKIMU

e ArperaTHOe BHIpaxkKeHUE

* BEI30B OKOHHOU QyHKITUU

» TlpuBemeHUe TUIIOB

* IlpumeHeHUe IpPaBUII COPTUPOBKU

* CxansgpHBIU ITOA3aMIpocC

* KoHCcTpyKTOp Maccusa

¢ KoHCTPYKTOpP TaOIUYHOM CTPOKHU

* Kpowme TOro, BEIpaxkeHneM 3HaUYEHUS SBIISIOTCS CKOOKY (IpeqHa3HauYeHHBIE OIS TPYNIUPOBKY MOMI-
BBIPAXKEHUM U IIePEOIPENEIIeHUsI IPUOPUTETA )
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B momosiHEeHHWE K 3TOMY CIIHCKY €CTh €IIé HECKOJIbKO KOHCTPYKIIUM, KOTOPHIE MOXKHO KJIaCCUPUITUPOBATh
KaK BBIPAXKEHUS, XOTSI OHU HEe COOTBETCTBYIOT OOIIIMM CUHTAKCUYECKUM IIpaBuiaaM. OHU OOBIYHO UMEIOT
Bun GQYHKIIUM WK OIepaTtopa ¥ OYOyT pacCMOTPEHBl B COOTBETCTByIOmEM pa3pmene [maswr 9. Ilpumep
TaKO¥ KOHCTPYKIIUU — IIpPenjiokKeHrne IS NULL.

M=l yke obcynunu KOHCTaHTH B [Togpa3gerne 4.1.2. B crneayomux pasaenax pacCMaTPUBAIOTCS OCTallb-
HBI€ BaPUAHTHI.

4.2.1. CcbiIKM Ha cTONOLbI

CchINIKYy Ha cTo0el] MOXKHO 3amnucaTh B popMme:
OTHOMEHHE . HMdI_CcTonbna
3mech orromenne — WMS TAOIHUITLI (BO3MOZKHO, IIOJTHOE, C MMEHEeM CXeMBI) UM €€ IICEeBOOHUM, OIpele-

JIEHHBIU B [IPEOJIOKEeHUM FROM. DTO UMS U Pa3fesionlylo TOYKYy MOXKHO OIIYCTHUTB, €CJIU UMS CTOJIOIa
VHUKAJIbHO Cpedy Bcex TabJuIl, 3ameiiCTBOBaHHEIX B TeKyIeM 3amnpoce. (CM. Takxke ['maBy 7.)

4.2.2. NMNo3MUUOHHLbIE NapaMeTpbl

CchiJIKa Ha HO3UIMOHHBIN ITapaMeTp IIPUMEHSIeTCs OJIs oOpallleHusT K 3HaUYeHUIo, mepemanHomy B SQL-
onepaTtop u3BHe. [lapaMeTphl MCIIOJIL3YIOTCA B onpeneneHusx SQL-GyHKIIUN U IOATOTOBIEHHBIX OIle-
paTopoB. HekoToprie KinMeHTCKUe OMOIMOTEKH TaKxKe IMOOAePKUBAIOT Ilepegavy 3HaYeHU JaHHBIX OT-
OenbHO OT caMol¥ SQL-KoMaH[AbI, 1 B 9TOM CJIy4ae IapaMeTphl ITI03BOJISIOT CCHIJIAThCS Ha TaKue 3Hade-
Husg. CchlIKa Ha ITapaMeTp 3aluChIBAeTCs B cliedylollel ¢hopme:

Suyrcio

Hampumep, paccMOTpUM ciieAyolee onpenenetHue GyHKIUN dept:

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

3mech $1 Bcerma OYOET CCHIJIAThCS Ha 3HAYEHME MEPBOTO apryMeHTa QYHKIUMN.

4.2.3. NHpeKcbl 3J71eMeHTOB

4

Ecnu B BEIPDA2KE€HUHN BBI UMeeTe OeJjI0 C MaCCUBOM, TO MOZKHO HU3BJI€Yb OHpeJZ[eJIéHHLII;I €ro 9JIEMEHT, Ha-
IInCaB:

BEIpaXeHHe [ HHOeKC]

UJIM HECKOJIBKO COCEOHUX SJIEMEHTOB («Cpe3 MaCcCHuBa»):

BRIPAXECHHE [ HHXHHH _HHIOEXC:BEPXHHH HHIEKC]

(3mech KBampaTHBIE CKOOKHM [ ] OONXKHBI OIPUCYTCTBOBAThH OyKBasbHO.) KaxXnwiii mumexc caMm 1o cebe
SIBJISIETCSI BEIPAXKEHUEM, Pe3yIbTaT KOTOPOI'0 OKPYTJIIEeTCS K OMuKalIieMy 1eaoMy.

B ob61iem cirydae sopaxenme MaCCHBA OOJIZKHO 3aK/II0YAThCS B KPYTJIble CKOOKHM, HO UX MOXKHO ONYCTHUTh,
KOT[a BhIpazkKeHHEe C MHOEKCOM — 3TO IIPOCTO CCHIJIKA Ha CTOJIOeI] WX ITO3UIIMOHHEINA mapaMeTp. Kpome
TOTO, MOXKHO COEIMHUTH HECKOJIBKO MHOEKCOB, ECJIM UCXOOHBIM MacCUB MHOTOMEPHLIN. HanmpumMep:

Mod_Tabnuia.cronbel_maccus [4]
Mod_Tabnuua.crtonbern_maccun_2d[17] [34]
$1[10:42]

(dyuxkumga_mMaccus (a,b)) [42]

B mocnemHel cTpoke KpPyTikie CKOOKM HeoOxomuMbl. [logpo6Hee MacCUBH pacCMaTpPHUBAIOTCSA B Pasfme-
e 8.15.
2.4. BbiOoOp nonsa

Ecnu Pe3yIbTaT BBIPA2KEHUSA — 3Ha4YeHHe COCTaBHOI'O THIIA (CTpOKa Ta6J'II/II_I]>I), TOoTroa OHpeJ:[eJ'[éHHOG
oJjie 3Tou CTPOKH MO2KHO M3BJI€Yb, HAIIKMCAB:
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BEIDAXEHHEe . HM4d_IION4

B 06H.IeM ClIy4dae€ BripaxernHe TAaKOTI'O THUIIA OOJI2KHO 3dKJII0YATLCA B KPYTIJIBIE CKO6KI/I, HO X MOXKHO OIIy-
CTHUTB, KOT'Ja 3TO CCBIJIKA Ha TaGJ’II/IHy WY TTO3ULIMOHHBIN IIapaMeTp. HaanMep:

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

(TakuM o6pa3oM, IOJIHAS CCHUJIKA Ha CTOJIOEIl — 9TO IIPOCTO YACTHHIM ciiy4dail BeiOopa 1mosis.) BaxkHbIN
OCOOBIY CIy4Yall 37ech — KU3BJIeYeHUe I10JIs U3 CTOJIOa COCTaBHOTO THUIIA:

(cocTaBHOU_cTOnbEl]) .[Ione
(Mog_Tabnuia.CcoOCTaBHOHU_cTonbel) .none

3J16CB CKOOKH HY2KHHI, YTOOHI IIoKa3aTh, UYTO coCcTaBHOU_cTonbell — 3TO UMHA CTOJ‘[GI.Ia, a He Ta6J'II/II.I]:I, u
YTO mMod_Tabnuua — UMSA Ta6J'II/II_IbI, a He CXeMEHI.

Brl moxkeTe 3alIPOCUTH BCE II0JIsd COCTAaBHOI'O 3HA4YEHHUA, HAallMCaB . *:
(cocTaBHOH_cTOnbely) . *

OTa 3amuch AelCTBYeT H0-Pa3HOMY B 3aBUCHUMOCTH OT KOHTEKCTa; ImogpobHee 00 3TOM roBOpuTCs B ITof-
pa3gerne 8.16.5.

4.2.5. IpuMmeHeHne onepaTtopa
CyI.LIeCTBy'IOT OBa BO3MOZKHEBIX CHHTAaKCHCa IIPUMEHEHHUA OIIepPaTOpPOB:

BEIpaxeHue orneparop Beipaxernne (OMHAPHBIN MHGUKCHBIN OIIepaTop)
oneparop sopaxenue (YyHapHBIN MPedUKCHBIN OIepaTop)

e omeparop COOTBETCTBYET CHHTAKCHYECKUM IIpaBUjIaM, ONMCAaHHBIM B [Tompa3smerne 4.1.3, nmubo 31O
OIOHO M3 KJIIOYEBHIX CJIOB AND, OR M NOT, Tu0O0 ITOJTHOE UM oIlepaTopa B ¢popMe:

OPERATOR (cxema . HMd_oneparopa)

CytiecTBOBaHME KOHKPETHBIX OII€PAaTOPOB U UX TUM (YHAPHBIN UIM OMHAPHBIN) 3aBUCUT OT TOTO, KakK U Ka-
KHe€e OIlepaToPhl OIIpedeIeHbl CUCTEMOM U MOIb30BaTesieM. BCTpOoeHHEIe OepaTOPHl ONMCaHbl B [ 1aBe 9.

4.2.6. Bbi3oBbl PpYHKL UK

BrI30B YHKIIMU 3aIllMCHIBAETCS IPOCTO KaK UM QYHKIMU (BO3MOXKHO, HOTIOJTHEHHOE UMEHEM CXEMEI) U
CIIMCOK apTyMEeHTOB B CKOOKax:

umMda_@QyHKgHuH ([ BblpaXxeHHe [, BblpaxeHHe ... 11])
Hanpumep, Tak BEIYUCIIIETCS KBaJpaTHBIM KOpPEeHb U3 2:
sqgrt (2)

Cnrcok BCTpOoeHHBIX QyHKIIUY npuBenéeH B ['ase 9. Ilonb3oBaTesb TaKKe MOXKET OIIPeNesIUTh U Opyrue
dbyrKIIUN.

BreImonHsIST 3ampockH B 0a3e maHHHIX, Te OOHU II0JIh30BaTEJIM MOTYT HE HOBEPSATH OPYTUM, B 3aIlMCH BBI-
30BOB QYHKITUY COOJIIOmaiTe MEPH IPEeIOCTOPOKHOCTH, onucaHHbIe B Pasmemne 10.3.

ApryMeHTaM MOT'YT OBITH IPUCBOEHEI HeoOs13aTeNnbHEIe UMeHa. [logpobHee 06 aToM cM. Pazmen 4.3.

IIpumMeuyanue

(I’YHKI_II/IIO, IIPUHUMAOIIYIO OOWH aPTYMEeHT COCTAaBHOI'O THUIIAQ, MO2KHO TAaK2K€ BBISEIBATH, UCIIOJIb3YyA
CHUHTAKCHuC BBI60pa II0JId, 1 HaOGOpOT, BI:I60p I10JId MO2KHO 3aIllMCaTh B (bYHKHI/IOHaJ'[bHOM ctusne. To
€CTb 3aIllCHu col (table) M table.col paBHOCUIILHEI 1 B3aNMO3aMEHSIEMEI. 39TO mOBedeHUe He OT0-
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BopeHo cTtaHmapToM SQL, HO peanu3oBaHo B Postgres Pro, Tak KakK 3TO IIO3BOMISET UCIOJIb30BaTh
byHKIMY 07T SMYISIIUN «BEYHCIISIEMEIX ITonel». [Togpo6Hee 3T0 onucaHo B [Togpasmene 8.16.5.

4.2.7. ArperaTHble Bbipa>XeHus

AepezamHoe 8bipasiceHue TIPeACcTaBiIsieT co00 IpUMeHeHNe arperaTHON QyHKIIMM K CTPOKaM, BrIOpaH-
HBEIM 3aIIPOCOM. ArperaTHas{ (by'HKI_[I/IH CBOOUT MHO2KECTBO BXOOHBIX 3HAYEeHUH K OOHOMY BBEIXOOHOMY, Ha-
IpuMep, CyMMa HJIM CpefHee. ArperaTHoe BEIPakKeHMe MOXKET 3allHUCHBAThCS CIEeAYIOIMM 00pa3oMm:

arperartHad_@QyHKUHY (BelpaxeHue [ , ... 1 [ npemnoxeHue_order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

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

arperarHad_¢yaxkgug (DISTINCT BripaxenHHe [ , ... ] [ npemnoxeHHe_ order_by ] ) [ FILTER
( WHERE ycunoBue_¢unbtpa ) |

arperarHad_¢yHkgug ( * ) [ FILTER ( WHERE ycrnoBue_ _¢unbtpa ) |

arperarHad_¢yHKkyHg ( [ BelpaxeHHe [ , ... ] 1 ) WITHIN GROUP ( mpennoxenHue_order_by )

[ FILTER ( WHERE ycrnoBue_¢unbertpa ) |

30ech arperarrad_¢yHkyug — UMS paHee ONpenesIeHHONM arperaTHON GyHKIIUU (BO3MOIKHO, OOIIOJITHEH-
HOe UMEHEM CXEMBbI), srpaxenne — MI000e BhIpaxKeHue 3HaYeHUs, He cojepakalinee B cebe arperaTHoOro
BBIpaAXKEeHUS WX BhI30Ba OKOHHOU (GyHKIHU. Heobs3aTesbHBIE IPEIIOKEHUS npengioxenue_order_by B
ycrnoBHe _¢uiIbTra OIIUCHIBAIOTCS HUXKE.

B nepBoit ¢hopMe arperaTHOro BHIpaXkKeHUs arperaTHas (GyHKIINS BEI3BIBAETCS IOJI KaXKO0M CTPOKHU. BTo-
pas dopma 3KBUBaJIEHTHA II€PBOM, TaK KakK yKa3daHUe ALL ITOgpPa3yMeBaeTCs 10 YMOI4YaHuio. B TpeTheit
dbopme arperatHas GYHKIWS BEI3EIBAETCS OJISI BCEX PA3/JIMYHEIX 3HAUEHWM BEIpakeHus (1 Habopa pas-
TIMYHBIX 3HAYEHUY, I HECKOIbKUX BhIPa’KeHN), BEIAEJIEHHEIX BO BXOOHEIX HaHHEIX. B ueTBEPTOU dOp-
Me arperaTHas QyHKIHUS BEI3EIBAETCS A1 KaXXI0M CTPOKH, TaK KaK HUKAKOTr0 KOHKPETHOI'O 3HaYeHUs He
yKa3aHo (00BIYHO 3TO UMEET CMBICII TOIBKO IJIsg GYHKUIMU count (*) ). B mocnegue popMe UCTIOIB3YIOTCS
copmupyroujue arperaTiele GyHKINYU, KOTOPEIE OYAYT OMMHMCAHBI HUXKE.

BonbIIMHCTBO arperaTHLIX GYHKIIUN UTHOPUPYIOT 3HadeHuss NULL, Tak 4To CTPOKHU, IOJisd KOTOPHIX BhEIpa-
KEHHUS BLIOAIOT OOHO MM HeCKOoJbKO 3HaueHud NULL, oTOpackBaloTCsI. ITO MOXKHO CUHUTAThL UCTHHHEIM
IJISI BCEX BCTPOEHHEBIX OIIEPaTOPOB, €CIIH SIBHO HE TOBOPHUTCS 00 06paTHOM.

Hampumep, count (*) momcuuTaeT obIllee KOJIUYECTBO CTPOK, a count (f1) TOJIBKO KOJIMYECTBO CTPOK, B
koTophix £1 He NULL (Tak Kak count urHopupyeT NULL), a count (distinct f1) IOACYUTAET UHCIIO
pa3nuuHbIX U oTIMYHLIX OT NULL 3Havenuit ctonbua f£1.

OOGHIYHO CTPOKHY HAHHHIX IIEPEeNaloTCsA arperaTHOM (YHKIIMK B HEOIPEOeIEéHHOM IIOPSAKEe M BO MHOTHX
CIy4asix 9TO He UMeeT 3Ha4YeHUs, HanpuMep GYHKIIUS min BRIDAET OOUH U TOT XKe Pe3yJIbTaT He3aBUCH-
MO OT ITOpsigKa MOCTYIaloUIuX TaHHEIX. OJHaKO HEKOTOPHIE arperaTHele GYHKIIUY (TaKue KakK array_agg
U string_agg) BBIOAIOT pe3yIbTaThl, 3aBUCSILIME OT MOPsAOKa OaHHBIX. [IJI TaKUX arperaTHBX QYHKIMHT
MOZKHO 000aBUTL npennoxerue_order_by U 3allaTh HYXKHBIN MOPSANO0K. DTO npennoxenue_order._by UMe-
€T TOT K€ CUHTAKCHC, YTO U IIPEAJIOKeHNe ORDER BY Ha YPOBHE 3allpoca, Kak onucaHo B Pa3gene 7.5, 3a
UCKJIIOUEHUEM TOTO, YTO €r0 BHIPAXKEeHUs JOIXKHEBI OBITh IIPOCTO BHIPAXKEHUSIMU, a HEe UMEHaMU Pe3yIib-
TUPYIOIINX CTONMOIOB UMK ynuciaaMu. Hanpumep:

WITH vals (v) AS ( VALUES (1), (3), (4), (3),(2) )
SELECT array_agg (v ORDER BY v DESC) FROM vals;
array_agg

{4,3,3,2,1}

ITpu paboTe C jsonb MOPSOOK KIIOUEH NMeEET 3HaYeHUe, IIOTOMY 4YTO ITPYU HaJIUYUU OJUHAKOBBIX KITI0UeH
B 00BbEKTEe 3TOT0 TUIIa COXPAHSIETCS TOJILKO ITOCTEeIHUMN:

WITH vals (k, v) AS ( VALUES ('keyO','1"'"), ('keyl','3"), ('keyl','2") )
SELECT jsonb_object_agg(k, v ORDER BY v) FROM vals;
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jsonb_object_agg

{"keyoll: "1", "keyl": "3"}

3aMeThTe, YTO IIPHU HCIIOIb30BaHUM arperaTHHX QYHKITUM C HECKOIBKUMHU apTyMeHTaMu, IIpeaIoXKeHne
ORDER BY MAET IIOCJIe BCEX apryMeHToB. HampumMmep, Hago NucaTh Tak:

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

IMocnmemuuit BapuaHT CHHTAKCUYECKH OOMYyCTUM, HO OH IIPeICTaBasieT co00M BHI30B arperaTHou GyHKITUU
OOHOTO apryMeHTa C ABYMS KI0uaMU ORDER BY (IIpM 3TOM BTOPOM He MMEET CMBIC/IAa, TaK KaK 9TO KOH-
cTaHTa).

Ecnu npennoxenne_order_ by OOIIOIHEHO YKa3aHueM DISTINCT, Torga BeIpakKeHusi ORDER BY MOT'YT CCHI-
7aThCS TOJILKO Ha CTOMOILI B CITMCKE DISTINCT. HaHpHMep:

WITH vals (v) AS ( VALUES (1), (3), (4),(3),(2) )
SELECT array_agg (DISTINCT v ORDER BY v DESC) FROM vals;
array_agg

{4,3,2,1}

IIpu mo6aBneHUM ORDER BY B OOBIYHBIM CIMCOK apryMEHTOB arperaTHoi (GYHKIIUM, OIIMCAHHOM [0 3TO-
TO, BBEITIIOJIHSIETCSI COPTUPOBKA BXOOHBIX CTPOK [IJIsT YHUBEPCAJIPHBIX M CTaTUCTUYECKUX arperaTHhIX QYHK-
Hu#, OJIs KOTOPBIX COPTUPOBKA HeobOs3aTenbHa. Ho ecTh MOOMHOXKECTBO arperaTHeIX QyHKIMM, copmu-
pyrouwue azpez2amHble d)yHKLguu, O KOTOPHBIX npennoxeHHe_order SIBISIETCSA 0b6s13ameibHbIM, OOLIYHO
TIOTOMY, UTO BEIYHCIJIEHNE 3TOM (QYHKIIMYU UMEET CMBICII TOIBKO ITPU ONIPeNeTEHHON COPTUPOBKE BXOOHBIX
CTPOK. TUIUUYHBIMM IIPUMEPaMU COPTUPYIOUIUX arperaTHBIX QYHKIIMN SIBIISIOTCSA BLIYMCIIEHUS pPaHTa U
IpOIeHTUNd. 1711 COPpTUPYIOUeN arperaTHol QYHKINMU npenngoxerue _order_ by 3allUChIBAETCS BHYTPU
WITHIN GROUP (...),YTO UJIJIIOCTPUPYET IOCIIeOHUN IIPpUMeD, TPUBEeOEHHLIN BhIllle. BRIpakeHus B npen—
noxenuy_order by BHIYHUCISIOTCS OMHOKPATHO MJIS KaXKOOM BXOOHOM CTPOKHM KaK apTyMEHTHI OOBIYHOM
arperaTHO! QYHKIINH, COPTUPYIOTCS B COOTBETCTBUY C TPeOOBAaHUEM npennoxenus_order._by W MOCTyIIa-
10T B arperaTHyIo GYHKIUM KaK Bxogsiiue apryMeHThl. (Ecnu ke npennoxernmne_order_by HaXOOUTCS HE
B WITHIN GROUP, OHO He IlepemaéTcs KaK apryMeHT(bl) arperaTHoi ¢yHKIIUU.) BripaXKeHusI-apryMeHTEH,
IpenIlecTBYIONIe WITHIN GROUP, (eCIIM OHM €CTh), Ha3bIBAIOTCS HeNnocpedCmeeHHbIMU ap2ymMeHmamu,
a BbIpaXKeHus, yKa3aHHbIe B npennoxenuy_order_by — dzpe2upyemuvlMu apsymeHmamu. B oTnuyue oT
apryMeHTOB OOBIYHOM arperaTHOM (GYHKIUMY, HETIOCPEeACTBEHHbIE apTyMEHTHI BEIYMCIISIOTCS OJJHOKPATHO
IOJIs KaKIOOT0 BhI30Ba (DYHKIIUH, a He [OJI9 KaXKOOW CTPOKU. DTO 3HAUUT, YTO OHU MOTYT COZepxKaTh IIe-
PEeMeHHBIe, TOJILKO €CJIM 3TU NMepPeMeHHbIe CTPYIIIIUPOBAHbE B GROUP BY; 3TO CyTh TO K€ OTpaHHUYEHUE,
4TO melicTBOBao ObI, OyOb 9TH HETIOCPEOCTBEHHLIE apI'YMEHTHI BHE arperaTHoro BeipaxkeHusi. Hemocpe-
CTBEHHBIE apTYMEHTHI OOBIYHO HCIIOJIL3YIOTCSI, HaIpUMeEpP, OJI YKa3aHus 3HaUYeHUS IIPOLEeHTUIsI, KOTO-
poe UMeeT CMHEICJI, TOJIPKO €CIIU 3TO KOHKPETHOE YMCJIO [JIsi BCero pacyéTa arperatHoi ¢pyukmnuu. Criu-
COK HEIIOCPeOCTBEHHHIX apTYMEHTOB MOKeT OBITh IYCT; B 9TOM CJIy4Yae 3allHIIuTe IIPOCTO (), HO HE (*).
(Ha camomMm gene Postgres Pro mpumet o0e 3amucH, HO TOJIBKO IepBasi COOTBETCTBYEeT cTaHmapTy SQL.)

[Tpumep BBI30Ba COPTUPYIOIIEH arperaTHON GyHKIIUHN:

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

oHa mosyy4aeT 50-# IPOIEHTWU/Ib, WJIM MeOuaHy, 3HaYeHus CTo0Ia income M3 TAOIHUITBI households.
B manHOM citydae 0.5 — 39TO HEIIOCPEACTBEHHEBIM apryMeHT; ecjii Obl ApOOh IIPOIEHTHIISI MEHSJIach OT
CTPOKH K CTPOKE, 9TO He UMeJIo OBl CMEICTIA.

Ecnu mo6aBieHo npennoXxeHue FILTER, arperaTHoOU (byHKIJ;I/II/I II0JaI0TCA TOJIBKO T€ BXOOHBIE CTPOKH, OJId
KOTOPHBIX ycrnoBHe_ _¢unbTpa BEIYHUCIIAETCA KaK HCTUHHOE; OPYyrue CTPOKH OT6paCLIBaIOTC5{. HaanMep:
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SELECT

count (*) AS unfiltered,

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

(1 row)

ITpemonpenenénHbie arperaTHble GYHKIMY onucaHkl B Pa3sgerne 9.21. [Tonb30BaTeIb TaKKe MOXKET OIIpe-
IeJINThL ApYyTrue arperaTHbie QYHKIUH.

ArperaTHoe BrRIpaXkeHUe MOXKeT (GUIypHpPOBaTh TOJIBKO B CHHCKE PE3yJIbTaTOB WM B IIPEAJIOKEHUH
HAVING KOMaHAbl SELECT. Bo Bcex OCTanbHEIX NIPeAJIOKEHUAX, HallpuMep WHERE, OHU 3allpellleHbl, Tak
KakK 3T IPENIOKEeHUs JIOTUYECKU BBIUMNCISIIOTCS OO0 TOr0, KakK GOPMUDPYIOTCS pPe3yJIbTaThl arperaTHeIX
byHKIIUNA.

Korpa arperatHoe BeIpaXkeHUe UCIIONb3yeTCs B rmogs3amnpoce (cM. [Togpasmen 4.2.11 u Pazgen 9.24), oHo
OOBIYHO BHIYHUCJIIIETCS [JIS BCEX CTPOK Ioa3arnpoca. Ho ecnu B apryMeHTax (MU B ycrosuu_filter) ar-
peraTHOM QPyHKITUYM eCTh TOJIBKO IIEPEMEHHBIE BHEIITHET'O YPOBHS, arperaTHast GyHKIIMS OTHOCUTCS K OIH-
XKaulleMy BHEITHEMY YPOBHIO U BEIUKCIISETCS IOJISI BCEX CTPOK COOTBETCTBYIOIIIETO 3ampoca. Takoe arpe-
I'aTHOE€ BHEIPpaXKeHHeE B II€JIOM ABJIAE€TCA BHeHJHeﬁ CC]:IJ'IKOﬁ OJIsi CBOEro 1og3alipocCa M Ha KaXJOM BEIYHNC-
JIEHUU CUUTAEeTCA KOHCTaHTOfI. HpI/I 9TOM ,'E[Ol'IyCTI/IMoe IIOJIOZKEeHue aneTaTHOﬁ (l)y'HKI_II/II/I OrpaHHU4YHuBa-
€eTCs CIIMCKOM Pe3yJIbTaTOB M IIPEAJIOKEeHNeM HAVING Ha TOM YPOBHE 3allpOCOB, I'le OHa HaXOOUTCH.

4.2.8. Bbi30Bbl OKOHHbIX (PpYHKLUHA

Bui308 0koHHOU (pyHKUUU TIpeACcTaBaseT co00M MpuMeHeHe QyHKINY, TOA00HOM arperaTHOM, K HEKOTO-
poMy HabGOpy CTPOK, BEIOPAHHOMY 3aIllpoCcoM. B oTin4Yne OT BEHI30BOB HE OKOHHBIX arperaTHBIX (QYHKITNH,
IIPU 3TOM He IPOUCXOAUT I'PYIIIUPOBKA BEIOPAHHBIX CTPOK B OOHY — KaXfas CTPOKa OCTAETCS OTHENb-
HOU B pe3yJbTaTe 3anpoca. OgHaKO OKOHHasA PyHKIMS UMeeT OOCTYI KO BCEM CTPOKaM, BOLIEOIINM B
TPYIIIYy TeKYyIIel CTPOKHM COTJIACHO YKa3aHHWIO I'PYIIHUPOBKHU (CIIHUCKY PARTITION BY) B BHI30BE OKOHHOM
byuK1MYM. BEI30B OKOHHOM GQYHKIIMY MOXKET UMETh Clieayoliue (GOpMbI:

umd_¢Qyuxkyuu ([ BeipaxeHue [, BripaxeHue ... ]]) [ FILTER ( WHERE npennoxeHHe_QHUIbTPa ) |
OVER wmMg OKHa

umd_¢Qyuxkyuu ([ BeipaxeHue [, BripaxeHue ... ]]) [ FILTER ( WHERE npennoxeHHe_QHUIbTPa ) |
OVER ( onpenmeiieHHe_OKHAa )

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢uinbrrpa ) | OVER uMg_OKHa

umda_¢yuxkguu ( * ) [ FILTER ( WHERE npennoxenwe ¢unbrpa ) | OVER ( ompememneHHe OKHa )

3nech onpenenenne_oxHa 3allUCHIBAETCS B BUME

[ mmMga_cymecTByomEero_oxHa |

[ PARTITION BY Brpaxewuwe [, ...] ]

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

[ ompemenenue_paMkH ]
Heo6s13aTenbHOE onpenenenue_pamxu MOXKET UMETh BU:

{ RANGE | ROWS | GROUPS } Hauvamo_paMKH [ HCKIOYEHHE_pPaMKH |
{ RANGE | ROWS | GROUPS } BETWEEN mayvamno_pawmxku AND koHeIl paMKH [ HCKIOUYEHHE_ pPaMKH ]

3HerHaqaﬂo_paMKHIIKOHeu_paMKHBaH&mTCHOHHHN[HBCHeHyKHHHXCHOCOGOE

UNBOUNDED PRECEDING
cruemenue PRECEDING
CURRENT ROW

cruemenue FOLLOWING
UNBOUNDED FOLLOWING

W HCKIINYEeHHE paMKH MOXKET OBITH CIIeAYyIOLINM:
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EXCLUDE CURRENT ROW
EXCLUDE GROUP
EXCLUDE TIES
EXCLUDE NO OTHERS

3mech Belpaxenue — I9TO noboe BEIPpAKE€HUE 3HAYEeHHUA, HEe COoOOepxKalllee BhI30OBOB OKOHHEBIX q)YHKHI/II;I

uMsg_okxHa — CCBIJIKA Ha UMEHOBAHHOE OKHO, OIpenesIEHHOe IIPeaIoKeHneM WINDOW B JaHHOM 3aITpoce.
Tak>ke BO3MOXKHO HamucaTh B CKOOKaX IOJIHOE onpeneneHue_oxHa, UCIIONb3YS TOT K€ CUHTAKCHUC OIIpe-
IeleH1s UMeHOBAHHOTO OKHA B MPenJIoKeHNH WINDOW; moapoOHee 3TO OIMMCAHO B cipaBke mo SELECT.
CTOUT OTMETHUTh, YTO 3alUCh OVER umg_oxHa He ITOIHOCTBHIO paBHO3HaA4YHa OVER (umMg_oxHa ...); IO-
CJIGJIHI/IIZ BAaPHAHT IIOAPa3yMeBaeT KOIIMPOBaHWE U U3SMEHEHUE OIIpeeJyIieHUud OKHA U He 6y;£[eT OOIIYyCTH-
MEIM, €CJIH OIIpefesIeHrne 9TOTO OKHA BKJIIOYaeT OlpenesieHue paMKU.

Yka3aHue PARTITION BY IpynmnupyeT CTPOKH 3alpoca B pasdesbl, KOTOPHEE 3aTeM o0pabaThIBAIOTCSA
OKOHHOU (QyHKIIMel He3aBUCUMO APYT OT Apyra. PARTITION BY paGoTaeT nofgo6HO IIpenioKeHnIo GROUP
BY Ha YpOBHe 3alpoca, 3a UCKJII0YeHUueM TOI0, YTO €ro apryMeHTHl BCerpga IIPOCTO BEIPaXKeHus, a He
“MeHa BEIXOJHBIX CTOIOI0B UK YKcia. be3 PARTITION BY BCe CTPOKH, BeIlaBaeMble 3alIpOCOM, paccMart-
pHBalOTCSA KaK OOUWH pa3fell. YKa3aHue ORDER BY ONpefesseT MOPSIHOK, B KOTOPOM OKOHHas QyHKITHUS
obpabaThsiBaeT CTPOKH pa3fena. OHO Tak ke MOoJ00HO IMpesIoKeHUI0 ORDER BY Ha YpOBHe 3alpoca U
TaK e He IpUHUMaeT UMeHa BBIXOJHBIX CTONIOII0B UIK YKcia. be3 ORDER BY CTPOKHM 00pabaThIBarOTCS
B HEOIIPENEIEHHOM IOPSAOKE.

onpenelleHHe_paMKH 3amaéT Ha60p CTPOK, 06pa3y'I-OI.T.II/IX pamMKy OKHdA, KOTOPasd InIpeacTaBiigdeT co0oi1 mofg-
MHOZKECTBO CTPOK TeKyILIero pa3aejia U MCIIOJIb3YyeTCA OJId OKOHHBEIX (l)yHKLII/IfI, paGOTaIOH.II/IX C paMKOfI,
a He CO BCeM pa3fgeiioM. ITooMHO2KECTBO CTPOK B paMKe MOXKeET MEHATHECSA B 3aBUCHUMOCTH OT TOI'O, KaKas
CTpPOKa SABJIAE€TCA TeKyH.IefI. PaMKy MOZKHO 3a4aTh B peXXKUMaX RANGE, ROWS UJIM GROUPS; B KaXXOOM CJIy4dae
OHaA HaYHUHAETC C IIOJIOZKEHUA Havano_paMxH U 3aKaHUYUBAETCA IIOJIOZKEHUEM KOHeI__paMKH. Ecnu xorme-
IJ_paMxH He 3aa€TCcs SIBHO, nmopgpasyMeBaeTcsi CURRENT ROW (TeKyHIaH CTpOKa).

Ecnu mavano_pamxu 3aJaHO KaK UNBOUNDED PRECEDING, paMKa HAa4YHMHAETCS C IIePBOM CTPOKH pa3fena,
a eCIIM xowmel_pamxky OMPedeIéH KaK UNBOUNDED FOLLOWING, paMKa 3aKaHYHBAETCS IMOCJIeTHEH CTPOKOMH
pasmena.

B pexxumMe RANGE WU GROUPS mavano_pamki, 3adaHHOe KaK CURRENT ROW, oIpefenseT B Ka4yeCTBe Hada-
Jla IIEPBYIO POOCMBEHHYI0 CTPOKY (CTPOKY, KOTOpas IPHU COPTUPOBKE COTJIaCHO YKa3aHHOMY OJIS OKHa
IpenIoKEeHWI0 ORDER BY CUMTaAETCS PAaBHOM TEKYIIEN), TOTOA KaK xoHern_pamki, 3a0aHHBIA KaK CURRENT
ROW, OIlpefesnisieT KOHIIOM PaMKH IIOCJIEAHIOI0 POOCTBEHHYIO CTPOKY. B pexkuMe ROWS BapuaHT CURRENT
ROW ITPOCTO 0603HAYaAET TEKYIIYIO CTPOKY.

B BapuaHTax ompeneneHus PpaMKHU cvemesnue PRECEDING U cmemernre FOLLOWING B KQUECTBE cMemeHHd
OOJI2KHO 3aJaBaThbCsd BEIPazKeHHE, He cogepzKalllee Kakue-mbdo IIepeMEHHEIE€ U BBI3OBEI arperaTHBIX UJIN
OKOHHBIX pyHKIUN. YTO MMeHHO OyAeT Oo3HadaTh cremernxe, ONIPEAENsIEeTCS B 3aBUCUMOCTH OT PeXKUMa
paMKu:

* B pexXume ROWS cmemernue OOMKHO 3amaBaThbCA OTIUYHBIM OT NULL HeoTpuIaTeIbHBIM LE€JIBIM YUC-
JIOM, ¥ 3TO YHCJIO OIpedesisieT COABUT, C KOTOPHIM Hadasio PaMKU ITO3ULIMOHUPYETCS IIepel TEKYIeh
CTPOKOM, a KOHEelI] — II0CJie TEKYIEN CTPOKH.

* B pexumMe GROUPS cvemenne TaKXKe OOJIZKHO 3amaBaThbCA OTIIMYHEIM OT NULL HeoTpuIlaTEIbHEIM 1i€e-
JIBIM YHCJIOM, ¥ 3TO YHCJIO OIpefessieT COBUT (110 KOJIUYEeCTBY I'PYII POACTBEHHEBIX CTPOK), C KOTO-
PBIM Hadayio paMKM NO3UIIMOHUPYETCS epen I'PYIIION CTPOK, POOCTBEHHBIX TEKYIEN, a KOHEl —
IocJjie 3ToM rpynIbl. ['Pynny pofCcTBEHHBIX CTPOK 00Pa3yiOT CTPOKH, KOTOPhIE CUUTAIOTCS PaBHBIMU
COTJIaCHO ORDER BY. ([I71 uCHIONIb30BaHUS pexXuMa GROUPS oIpefesieHre OKHa JOJIXKHO comepKaThb
npenoxeHne ORDER BY.)

* B pexuMe RANGE OJid UCIIOJIb30BAaHUA 3TUX YKa3aHI/Ifl npenjoxeHnue ORDER BY OOJIZKHO COAEpPZKaThb
POBHO OfMH CTOJIOEL. B 9TOM cliy4yae cruemerre 3a0aéT MAaKCUMaIbHYIO PA3HUIY MEXAY 3HAYEHU-
€M 3TOro CToJIOLa B TEKYIIE! CTPOKe U 3HAUEHUEM €ro Ke B IPEAIIECTBYIOIINX UTH IOCIERyI0-
IIIUX CTPOKaX paMKu. THUI JaHHBIX BEIPAXKEHUS cMemerye 3aBUCUT OT THUIIA HAHHBIX YIIOPSTOYHUBAO-
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mero crosbia. s YUCIIOBLIX CTOJIOIIOB 3TO OOBIYHO TOT K€ YHMCJIOBOM THII, a IOJISI CTOJIOIIOB C TH-
IIOM faTa/BpeMsi — THI interval. Hampumep, ecinu yrmopsgodYnBaOIni CTOIOEI UMEeT THUII date
UJIN timestamp, BO3MO2KHA TaKasl 3alllMCh: RANGE BETWEEN 'l day' PRECEDING AND '10 days'
FOLLOWING. 3HAUeHUuEe cremerue IIPU 9TOM MOXKET TaK Ke ObITh OTIuYHBEIM OT NULL u HeoTpulia-
TEJbHBIM, XOTS YTO CUUTATL «HEOTPHUIIATEJIbHLEIM», OyOeT 3aBUCUT OT TUIIA TaHHHIX.

B mo6om ciydae pacCTosiHME OO0 KOHIIAa PaMK{ OTPAaHMYMBAETCS PACCTOSHUEM [0 KOHIA pas3fera, Tak
YTO IJiS CTPOK, KOTOphle HaXOOATCS y KOHIIa pa3fesia, paMKa MOXKET COmepzKaTbh MEHbIe CTPOK, YeM
OIS OPYTHUX.

3aMeThTe, 4YTO B pexrnMaxX ROWS M GROUPS YKa3aHUuA 0 PRECEDING X 0 FOLLOWING paBHO3HA4YHEI YKa3aHUIO
CURRENT ROW. OOBIYHO 3TO CIIpaBeOJINBO U OJId peXXHMa RANGE, B ClIy4dae IMOaXOoOsllero OJjid TUIIa JaHHBIX
omnpenesleHnsa SHa4YEeHUA <HYJIA».

HoTonmHeHne ucxnoueHue_paMxu IT03BONISET UCKITIOUUTD U3 PAMKU CTPOKH, KOTOPBIE OKPY2KAIOT TEKYIYIO
CTPOKY, mazKe eCJIU OHU MOJIZKHBI OBITH BKIIOUEHEI COTJIACHO YKa3aHUIM, ONPEIeISIONINM Hadyaslo U KOHel]
paMKu. EXCLUDE CURRENT ROW MCKJIIOYaeT U3 paMKU TEKYIIYI0 CTPOKY. EXCLUDE GROUP HCKJIIOYaeT U3
PaMKu TeKy'I_LIy'IO CTpOKy U POOCTBEHHEIE e171 COT'JIaCHO HOpHHKy COPTUPOBKH. EXCLUDE TIES HCKIIIOUAeT
U3 paMKM BCe POACTBEHHBLIE 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 €.

ITo ymom4aHuIO paMKa ONpeensaeTcss KakK RANGE UNBOUNDED PRECEDING, YTO PAaBHOCHJIbHO PaCIIUpPEH-
HOMY OIpeeNeHnI0 RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. C yKa3aHWeM ORDER BY
9TO O3HAYaeT, YTO paMKa Oy[eT BK/I0YaTh BCe CTPOKHU OT Havalla pasfiesia A0 MOCemHel CTPOKHU, PO-
CTBEHHOM TeKyIleH (/s ORDER BY). Be3 ORDER BY 3TO O3HAYaeT, YTO B PAMKy BKIIIOUAIOTCS BCE CTPOKH
pa3me’ia, TakK KakK BCe OHM CUMTAIOTCS POOCTBEHHBEIMU TEKYIIEH.

el CcTBYIOT TaKXKe Cledylllie OTrpaHWYEeHHA: B KaUeCTBE Hauana_pavkd HENIb3s 3adaTh UNBOUNDED
FOLLOWING, B Ka4eCTB€ xoHya_paMkyd HE OOIIyCKaeTCa UNBOUNDED PRECEDING M xorer _paMxix HE MOXKET
UOTHU B IIOKA3aHHOM BHIIIE CIUCKE YKa3aHuil wavano_pamxu AND xomen_pamxwu Iepen mavamnom_pamku. B
YaCTHOCTH, CUHTAKCUC RANGE BETWEEN CURRENT ROW AND cmemenue PRECEDING He monyckaetcs. Ho
IIpU 3TOM, HAIlpuMep, OIIpefejleHne ROWS BETWEEN 7 PRECEDING AND 8 PRECEDING OONYCTHUMO, XOTS
OHO ¥ He BHIOEpPEeT HUKAaKHue CTPOKH.

Ecnu moGaBneHo mpemoxkeHue FILTER, OKOHHOM (DYHKIIUM ITOHAIOTCS TOJIPKO T€ BXOAHBIE CTPOKH, IJIS
KOTOPBIX ycroBHe_¢uns rpa BEIYUCISIETCS KaK UCTUHHOE; IPYTHe CTPOKK 0TOpachBatoTCs. [IpemoxkeHmne
FILTER OOMyCKAeTCs TOIbKO OJIS arPeTrupPYIOMNX OKOHHBIX (DYHKIIHH.

BcTpoeHHble OKOHHBIE QYHKLIMU OmucaHbl B Tabnwuile 9.67, HO MOMb30BaTEh MOXKET PACIIUPUTH ITOT
Habop, co3maBas co6cTBeHHBIE PyHKIMK. KpoMe TOTO, B KaYeCTBE OKOHHBIX QYHKIIMH MOXKHO UCITOTb30-
BaThb M00BIE BCTPOEHHBIE UJTH TTOMb30BaTEIbCKUE YHUBEPCATbHEIE, @ TAKXKE CTaTUCTUYECKHE arperaTHhIe
dyakumu. (CopTUpyIOIIMEe U TUIOTE3UPYIONINEe arperaTHiie QYHKIIMY B HACTOSIIEE BPEMST KCTIOTb30BaTh
B KQYEeCTBE OKOHHBIX HEJIb351.)

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

BrI30BEI OKOHHBIX (DYHKIINH pa3penieHsl B 3alIpocax TOJILKO B CIIMCKe SELECT U B IPeOJIOKeHNUU ORDER BY.
IomonmHuTEeTbHO 00 OKOHHBIX PYHKITUSIX MOXKHO y3HATh B Paspnerne 3.5, Pazmerne 9.22 u [Toapasnene 7.2.5.

4.2.9. NpuBepeHusa TUNOB

[TpuBemeHUe TUIIA ompenessieT mpeoOpa3oBaHKWe MAaHHBIX M3 OJHOTO THUIIa B Apyroi. Postgres Pro Boc-
MIPUHUMAET [IB€ PAaBHOCUJIbHLIE 3aTTMCH TPUBENEeHUS TUIIOB:

CAST ( BolpaxeHHe AS THI )
BRIPAXEHHE: : THII
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3anucek ¢ CAST COOTBETCTByeT cTaHpapry SQL, Torga Kak BapuaHT C :: — HCTOPUYECKOE Haclenue
Postgres Pro.

Korpa mpuBemeHUI0 MOABEPTaeTCs 3HAYEHUE BRIPAKEHMST U3BECTHOTO THUIIA, TPOUCXOAUT Tpeobpa3oBa-
HUEe THUIIa BO BPEMS BHITIOTHEHUSI. DTO MPUBeAeHWe OyAeT YCIEeITHEIM, TOJTBKO €CITU ONMPEeAeéH TOIX0IsI-
mWui omepaTop nmpeobOpa3oBaHus TUMOB. OOpaTUTE BHUMaHWE Ha HEOGOJBIIOE OTIWYKUE OT MPUBEIEHUS
KOHCTaHT, omucaHHoTro B [Tompa3nene 4.1.2.7. [IpuBeeHWe CTPOKHU B YHUCTOM BUE TPENCTABIISIET COOOM
HayvaJbHOE MMPHCBaMBaHWE CTPOKOBOM KOHCTAHTH U OHO OymeT YCHEeIIHBIM s T000r0o Tuma (KOHEeYHO,
€CJIM CTPOKAa CONEPKUT 3HAUYEHNeE, TPUEeMIeMOoe OJIsT JaHHOTO THUTa JaHHBIX).

fIBHOe IIpHBeieHNEe TUIIA MOXKHO OITYCTUTD, €CJIM BO3MOXKHO OTHO3HAYHO OTPEIeIUTh, KAKOH THUI MOJIXKHO
MMEeTh BHIpaXkKeHue (HalmpuMep, KOTrma OHO IPUCBANBAETCS CTOJIOIY TaOJIMIIH); B TAKUX CIydasix CUCTeMa
aBTOMAaTHYeCKHU Impeobpa3yeT Tull. OMHAKO aBTOMAaTHYeCKoe IIpeoObpa30BaHue BHIIOTHIETCS TOMBKO OIS
IpUBeeHUH C IOMETKOH «IOIMyCKaeTCs HesiBHOe MpUMeHeHHue» B CUCTEMHEIX KaTalorax. Bce ocTanbHbIE
IpUBeNeHus MONIKHEI 3alUChIBATLCSA SIBHO. ITO OTPaHUUYEHUE IT03BOJIsIeT 130exkKaTh CIOPIPU30B C HesIB-
HEIM IpeoOpa30BaHUEM.

Takke MOXXHO 3alucaTh IIpUBEeOEHNEe TUIla KdaK BEISOB (bYHKI.[I/II/I:
uMg_rtHuna ( BbepaXeHHEe )

OpHako 910 O6ymeT paboTaTh TONBKO OJIS THUIIOB, UMEHA KOTOPHIX SABISIOTCS TaKKe OOIIYCTUMBIMU HMMe-
Hamu QyHKUME. Hanpumep, double precision TakK MCIOIb30BaTh HEJb3, a float8 (aJlbTepHATUBHOE
Ha3BaHUeE TOrO XKe Tulla) — MOXHO. KpoMe Toro, MeHa TUIIOB interval, time U timestamp U3-3a CUH-
TAaKCUYECKOT0 KOH(IMKTa MOXKHO HCII0JIb30BaTh B TaKOM 3aliCH TOJMBKO B KaBhIYKax. TakuM o0pa3oM,
3amnuch MPUBEMEHUS TUIIA B BUE BHI30Ba (YHKIIMU MPOBOLMPYET HECOOTBETCTBUS U, BO3MOXKHO, JIyUIIle
OyneT e€ He TPUMEHSATh.

IIpuMmeyanue

[IpuBemeHue TUIIA, IPEeACTaBIeHHOE B BUE BbI30Ba QYyHKIIMH, Ha CAaMOM [iejie COOTBETCTBYET BHYT-
peHHeMy MexaHU3MYy. [lake IIpU UCIOJIb30BAaHMU OBYX CTAHOAPTHHIX THUIIOB 3allMCH BHYTPU IIPOUC-
XOOWUT BBHI30B 3aPETHUCTPHUPOBAHHON (PYHKIIMHU, BHITOIHSIONEH npeodpa3oBanue. [1o cornameHuo
MMEeHEeM TaKoW (YHKIHU NpeoOpa30BaHUs SIBJISETCS UMS BBIXOJHOTO THIA, U TAKUM 00pa3oM 3a-
IIICh «B BUIE BbI30Ba (DYHKIIUKU» €CTh HEe UYTO MHOE, KaK IIPSAMOM BHI30B HUXKenexkKallel QyHKINU
mpeobpa3oBanus. [Ipy co3maHWM MEePEHOCHUMOIO MPUIOXKEHUS Ha 9TO IIOBEeOeHUe, KOHEeYHO, He
crenyeT pacCUMTHIBaTh. IlompobHee 310 onmcano B ciipaBke CREATE CAST.

4.2.10. MNpunMeHeHue npaBuJ1 COPTUPOBKHU

IMpemoxkenne COLLATE IepeoInpenessieT IpaBUI0 COPTUPOBKU BhIpaxkeHus. OHO mobGaBiIsieTcs mociie
BBIPAXKEHUS:

BripaxeHHe COLLATE npaBHIO_COPTHPOBKH

I'0€ npaBHIO_COPTHPOBKH — I/IJ:[eHTI/I(bI/IKaTOp IIPpaBHJIa, BO3BMOXKHO OOMOIHEHHEIN UMEHEM CXEMHI. Hpen-
JIOXKeHHne COLLATE CBA3bIBA€T BhIPaXKE€HHEe CHUJIbHee, YeM OIlepPaTOpPhI, TaK 4YTO IIPHU HGOGXOHI/IMOCTI/I CJie-
AOyeT UCIIOJIb30BaTh CKOOKH.

Ecnu IIPAaBUJIO COPTUPOBKH HE OIIPpEOEeJZIEeHO ABHO, CUCTeéMa 6o BBIGI/IpaeT ero mo cronbiam, KOTOpPkBIE
HUCIIOJIB3YIOTCA B BEIPAXKEHUH, 6o, ecyiu TaKuX CTOJIOIIOB HET, IIePEeKII0YaeTCsa Ha YCTaHOBJIEHHOE HOJIA
0a3nl MJaHHBIX IIPaBUJIO0O COPTHUPOBKHU I10 YMOJIYAaHHUIO.

IMpennoxeHne COLLATE HMeET [Ba PaCIPOCTPAHEHHBIX IIPUMEHEHUs: IIepeonpeneeHne IopsaaKa cop-
THPOBKH B IIPEJIOKEHUN ORDER BY, HAallpuMep:
SELECT a, b, c FROM tbl WHERE ... ORDER BY a COLLATE "C";

¥ IepeonpeneeHre NPaBUI COPTUPOBKY ITPU BHI30Be (YHKIIMH HJIM OIIEPAaTOPOB, BO3BPAIIAOIIUX S3bI-
KO3aBUCHUMEIE PE3YJIbTAaThl, HAIIPUMED:
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SELECT * FROM tbl WHERE a > 'foo' COLLATE "C";

3amMeThbTe, YTO B [TIOCJIEHEM CiTydae IIpeioxkeHrne COLLATE fo0aBJIeHO K apryMeHTY oIlepaTopa, Ha Jeu-
CTBHE KOTOPOI'O MEI XOTHM ITOBJIUATE. HpI/I 9TOM HE€ MMeeT 3Ha4YeHHUd, K KaKOMY UMEHHO apPIryMEeHTYy OIle-
patopa unu QyHKuMu mo6aBnsgeTcs COLLATE, TaK KakK MIPABUJI0O COPTUPOBKYU, MPUMEHSIEMOE K OTIEpPaTopy
unu QYHKIIMU, BRIOMPAETCS MPU PACCMOTPEHUM BCEX apTyMEHTOB, a SIBHOE MPeJIoXkKeHue COLLATE IIe-
peompenensieT MpaBujla COPTUPOBKHY OJIsi BCeX APYTUX apryMeHToB. (OmHAKO moOGaBiieHWEe Pa3HbIX Mpef-
JIOKEHWU COLLATE K HECKOJIbKUM aprymMeHTaMm OymeT ommOKou. [Togpo6Hee 06 aToM cM. Paspmen 22.2.)
TakuMm 06pa3oM, 9Ta KOMaHa BEIOACT TOT K€ Pe3yJIbTarT:

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

30€eChb IIPAaBUJIO COPTUPOBKHU HEJIb35 IIPDUMEHUTH K PEe3YyJIbTAaTy OollepaTopa >, KOTOprfI nMeeT HeCpaBHU-
BaeMBbIll TUI JaHHBIX boolean.

4.2.11. CkansapHblie noa3anpochl

CranspHBIM IOA3AIpPOC — 3TO OOBIYHLIN 3alpPoC SELECT B CKOOKax, KOTOPHIM BO3BpalllaeT POBHO OOHY
CTPOKYy ¥ opuH cronben. (Hanmcanne 3anpocoB ocBellaeTcs B I'maBe 7.) Ilocie BHIIIONHEHUS 3alpoca
SELECT €r0 eOVHCTBEHHEIU pe3yIbTaT UCIIOIb3YEeTC B OKPYyzKawlileM ero BelpaXeHuu. B KkaduecTBe CKa-
JISPHOTO TIOA3ampoca HeJlb3s UCIOIb30BaTh 3alPOCH], BO3BpallaIIue 60jiee OOHON CTPOKHU MJIU CTOJIO-
na. (Ho ecnu B pe3ysbTaTe BHIIOJIHEHMUS IOA3alIPOC He BEPHET CTPOK, CKaJIIPHEBIN Pe3yIbTaT CUUTAETCSA
pasusiM NULL.) B mog3anpoce MOXKHO CCHIJIaThCA Ha IIepeMeHHbIe U3 OKPYZKalollero 3arpoca; B IPOoIec-
Ce OHOTO BHIYMCIIEHUS TTOA3AINpoca OHU OyOyT CYUTATHCS KOHCTaHTaMu. [I[pyrvue BEIpazKeHUs C IOn3a-
npocaMu onucaHs B Pazpene 9.24.

Hampumep, cienyrommii 3apoc HaX0OUT YHUCIIO XKUTEeJIed B CaMOM HaCeJIEHHOM I'Opofie B KaXKOM IIITaTe:

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

4.2.12. KOHCTPYKTOpPblI MACCUBOB

KoHCTpyKTOp MaccuBa — 3TO BEIpazkKeHHUe, KOTOPOe CO3[aéT MaCCUB, OIIpefendas 3HaUYeHUsI ero 3JIeMeH-
TOB. KOHCTPYKTOpP IIPOCTOT0 MaCCUBa COCTOUT U3 KJIKUYEBOT0O CJI0Ba ARRAY, OTKPHIBAWIIEN KBagpaTHOU
CKOOKU [, CIIMCKa BHIpaXXKeHUH (pa3meI€HHBIX 3alATHIMU), 3a0al0IIUX 3HaYeHUs 3JIEMEeHTOB MaCCUBa, U
3aKphIBAIOIIEl KBagpaTHON CKOOKH ]. Hampumep:

SELECT ARRAY[1,2,3+47;

ITo ymMOmT4aHMIO TUTIOM 3JIEMEHTOB MaCCUBa CYUTAETCS OOIIMM TUTI [IJIs1 BCEX BhIPaXKeHUH, onIpeneEHHBIM
110 IIpaBuUiaM, OEUCTBYIOIWIMM U OJIS KOHCTPYKUMU UNION M CASE (cM. Paspen 10.5). Bel MoxeTte nepe-
OIIpefesiuTh ero IBHO, IpUBens KOHCTPYKTOP MaccuBa K TpebyeMoMy TUIly, HAIIpUMeED:

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

{1,2,23}
(1 row)

9TO PaBHOCHUJIPHO TOMY, YTO IIPUBECTH K HY2KHOMY THUITY KaXKIOoe BhIPaKeHUE 110 OTHeIbHOCTH. [Toapo6-
Hee NIpUBeOeHNe TUIIOB OmnucaHo B [Togpasnene 4.2.9.

MHoroMepHbIe MaCCUBBEI MOXKHO 00pa30BEIBATh, BKIIAOEIBas KOHCTPYKTOPHE MaCCHUBOB. [Ipu 3TOM BO BHYT-
PEHHUX KOHCTPYKTOpPAax CI0BO ARRAY MOXKHO OIlycKaTh. Hampumep, pe3ynbTaT paboThl 3TUX KOHCTPYK-
TOPOB OOUHAKOB:
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SELECT ARRAY[ARRAY[1,2], ARRAY([3,4]];

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

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

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

MHoOTOMEpHBIE MACCHUBHL IOJIKHEBI OBITh TPSTMOYTOTBHBIMY, ¥ TIO9TOMY BHYTPEHHUE KOHCTPYKTOPHI OAHO-
TO YPOBHSI MOJIXKHBI CO37TaBaTh BIOKEHHBIE MACCUBEI OMUHAKOBOM pa3MepHOCTH. Ji06oe mpuBedeHue TH-
1a, TPUMEHEHHOE K BHEITHEMY KOHCTPYKTOPY ARRAY, aBTOMATUYECKU PACIPOCTPAHSETCS Ha BCE BHYT-
peHHUE.

OJIeMEeHTHBI MHOIOMEPHOI'0 MaCCHBa MOXKHO CO30aBaTh HE TOJIBKO BJIOZKE€HHEIMH KOHCTPYKTOPaMu ARRAY,
HO U OAPyIruMu crmocob6aMH, ITO3BOJISIOIITUMHE IIOJIYYUTHh MAaCCHUBEI HYy2KHOTI'O THIIA. Hanpnmep:

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

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

Bb MOkeTe co3maThk M IyCTOM MAaCCHUB, HO TaK KAaK MAaCCHUB HE MOXKET OBITh HE TUMHU3WPOBAHHBIM, BEI
OOJIXKHBI SBHO MMPUBECTH IIYCTOM MAacCCHUB K HYKHOMY THUIly. Hanpumep:

SELECT ARRAY[]::integer([];

Tak>ke BO3MOXKHO CO3[0aTb MaCCHUB U3 Pe3y/IbTaTOB II0fA3anpoca. B 3ToM cily4yae KOHCTPYKTOP MacCHuBa
3aNKCHBAETCS TakK K€ C KJII0YEeBLIM CJIOBOM ARRAY, 3@ KOTOPHIM B KPYTJIBIX CKOOKaX CJIefyeT IOoA3aIpoc.
Hanpuwmep:

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

(1 row)

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

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

Takoii moa3anpoc JOIXKEeH BO3BpaIlaTh OOUH cTo0el. Eciu aToT cTonbelr MeeT THI, OTJIMYHEIHA OT Mac-
CHBa, PEe3YIbTUPYIOIINH OMHOMEPHEIM MacCUB OyIeT BKITIOYATh 3JIEMEHTHI OJI KaXKOOMW CTPOKU-PEe3Yib-
TaTa MOO3aIpoca M TUIIOM 3JieMeHTa OymeT TUll cTonbiia pe3ynbTraTa. Eciu ke Tum cTonbiia — MaCCHB,
OymeT co3maH MacCHUB TOTO XK€ THIIa, HO OO0IbIIell pa3MepPHOCTH; B JII0OOOM CiTydae BO BCEX CTPOKaX ITOfI-
3ampoca JOIXKHBI BEIHAaBaThCsI MACCHUBHI OMUHAKOBOM PAa3MEPHOCTH, YTOOH MOXKHO OBIJIO IOJIYYUTh MIPSI-
MOYTOJIbHBIN Pe3ybTart.
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Wnpekcel MaccuBa, CO3MaHHOI0 KOHCTPYKTOPOM ARRAY, BCerfia HaunHAaITCA ¢ ogHoro. [TonpobHee o mac-
cuBax BH y3HaeTe B Pa3pgene 8.15.

4.2.13. KOHCTPYKTOPbI TabZIMYHBbIX CTPOK

KoHcTpykTOp TaGNMuYHOM CTPOKKM — 3TO BRIpAXKEeHUE, CO3[alollee CTPOKY MU KOPTEXK (MJIM COCTaBHOE
3Ha4YeHUe) U3 3HAUYEHUU ero apryMeHTOB-nojieli. KOHCTPYKTOP CTPOKH COCTOUT M3 KIIIOYEBOTO CJIOBa
ROW, OTKpPHIBalOIe KPYTjIoi CKOOKM, HECKOIBKUX BhHIpaKeHUU (pa3desIEHHBIX 3alsSThHIMU), ONIPENeNIsio-
WX 3HAYEeHUS I0JIed, U 3aKphIBaloled CKOOKMU. [Ipu 9TOM BhIpaXKeHUS MOTYT OTCYTCTBOBATh, TO €CTh
KOHCTpPYyKTOp umMmeet Bug ROW(). Hanpuwmep:

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

Ecnu B ciucke 6oyee OOHOT'O BEIPAXKEHH, KJIII0YeBO€e CIIOBO ROW MOZKHO OIIYCTHUTh.

KOHCTPYKTOP CTPOKM ITOAOEPKUBAET 3aIlUCh cocTasHoe _sHadenue.*, IIPA 9TOM TaHHOE 3HaueHue OymeT
Pa3BEPHYTO B CIIMCOK 3JIEMEHTOB, TaK ke, KaK B 3allUCU .* Ha BEPXHEM YPOBHE CIHMCKa SELECT (CM.
ITompasmen 8.16.5). Hampumep, eciau TabauIa t COOePKUT CTOJOIEI £1 U £2, 9TH 3alINCH PAaBHO3HAYHEI:

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

IIpumMeuyanue

Do Bepcuu PostgreSQL 8.2 3anucsk .* He pa3BopadunBajach B KOHCTPYKTOPax CTPOK, TaK YTO BEI-
paXxeHme ROW (t.*, 42) cO3maBaJio COCTaBHOE 3HAa4YEeHWeE U3 [OBYX I10Jiel, B KOTOPOM IIEPBOE II0JIe
Tak ke ObUIO cocTaBHEIM. HoBOe moBemeHmne 00BIYHO Oosee moie3Ho. Ecim BaM HYXKHO MOIyYUTh
IpekHee MOBegeHue, YTOOh OOHO 3HaYEHUE CTPOKHU OBIJIO BJIOJKEHO B APYroe, HAIIUIITUTE BHYTPEH-
Hee 3Ha4YeHue 6e3 .*, HampuMep: ROW (t, 42).

ITo yMonMuaHHUIO 3HAUEHWEe, CO3TTaHHOe BhIpaxkeHueM ROW, UMeeT THUIl aHOHUMHOU 3amnucu. Eciu Heo0Xo-
OMMO, €TO MOXKHO IIPUBECTH K UMEHOBAHHOMY COCTaBHOMY THILy — 100 K TUIIY CTPOKH TaOJIHIIEI, THOO0
COCTaBHOMY THIIy, CO3IaHHOMY OIIePaTOpPOM CREATE TYPE AS. fIBHOe MpUBEIEHNE MOXKET IT0OTPeO0BaTHCSI
OIS JOCTHXKEHUST OMHO3HAYHOCTH. Hampumep:

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

—— IpuBenmenue He TpebyeTcd, Tak XakK CYmEeCTBYeT TOnbko omHa getfl ()
SELECT getfl (ROW(1,2.5,'this is a test'));
getfl

CREATE TYPE myrowtype AS (fl1 int, f2 text, £3 numeric);
CREATE FUNCTION getfl (myrowtype) RETURNS int AS 'SELECT $1.f1' LANGUAGE SQL;

—— Temnepb npuBemgeHHe HeOOXOOMMO ONId ONHO3HAUHOT'O BhIOOpA QYHKIIMHH:
SELECT getfl (ROW(1,2.5,"'this is a test'));
OUIMBKA: o¢yHkuuga getfl (record) He yHHKaNbHa

SELECT getfl (ROW(1,2.5,'this is a test')::mytable);
getfl
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SELECT getfl (CAST(ROW (11, 'this is a test',2.5) AS myrowtype));
getfl

11
(1 row)

Hcmonb3yst KOHCTPYKTOP CTPOK (KOpTexKel), MOXKHO CO3[aBaTh COCTAaBHOE 3HAUYEHUE IOJIS COXpPaHEeHUS
B CTOJIOIIEe COCTABHOTO THIIAa UK OJIA Nepedaydu GYHKINY, IPUHUMAIOIIEeH cOCTaBHOM mapaMeTp. Kpome
TOT'0, MOJKHO TECTUPOBATh CTPOKM, UCIIOJIb3Yys CTaHdapPTHLIE OTIEPATOPHI CPaBHEHUS, a TaKXKe CpPaBHUBATh
CTPOKHU MexkKAOy co00ii, Kak omrcaHo B Pasmerne 9.25, ¥ UCHOJIb30BAaTh UX B COYETAHUU C MOO3aIIPOCaMHU,
KaK oImicaHo B Pasmersne 9.24.

4.2.14. Npasusia BbIYUCJIEHUSA Bblpa>keHum

ITopsimok BHIYMCIIEHUS MOOBLIPAXKEHUM He oInpenesiEH. B 4aCTHOCTH, apryMeHTHI orlepaTopa Uiu PyHK-
MU He 0053aTeJIbHO BEIYUCIIAIOTCS CJieBa HallpaBo UIX B II000M ApPyromM ¢pUKCUPOBAHHOM IIOPSOKE.

Bonee Toro, ecnu PEe3YyIIbTaT BBIPAXKEHHNWA MOZKHO IIOJIYYUTH, BEIYUCIIAA TOJIBKO HEKOTOPHEIE €TI0 4aCTH,
TOrga Opyrue roaBhIPAXKEeHUA He 6y'I[y'T BBIYHUCIIATBCA BOBCE. HaanMep, €CJIM HalluCaTk:

SELECT true OR somefunc();
Torga QyHKINSA somefunc () He OymeT BLI3EIBATHCS (BO3MOXKHO). TO 2Ke caMoe CITpaBedjIuBO [JIsI 3aIlUCH:
SELECT somefunc () OR true;

3aMeThTe, YTO 3TO OTJIMYAETCS OT «OITHMU3AIUU» BEIYHUCIEHUS JIOTHYECKUX OIIepaTopoOB CJjieBa HaIlpa-
BO, peaHI/I3OBaHHOﬁ B HEKOTOPEIX A3BIKaX IIPOIrPDaMMHUPOBaAHNA.

Kak cnefcTBue, B CITOXKHBIX BHIPAXKEHUSIX HE CTOUT MCIIONb30BaTh PyHKIUU C MOOOYHBIMU 3D PEKTaMU.
Oco6GeHHO OTTaCHO PACCUMTHIBATH HA MOPSAOK BHIYMCIEHUS MM MOOOYHBIE 3(PDEKTH B MPEAIOKEHUIX
WHERE ¥ HAVING, TaK KakK 3TH HPENJIOKEHUS TIIATETbHO ONTUMU3UPYIOTCS IIPU IMIOCTPOEHUHU IJIaHa BEHI-
nonHeHUs. JIorudeckue BeIpaXkKeHUs (CodyeTaHUs AND/OR/NOT) B 3THX NPEAJIOKEHUSAX MOTYT OBITh BUOO-
U3MEHEHHI JTI00BIM CITOCOO0M, OITYCTUMBIM 3aKOHaMU ByneBoi anreOpHl.

Korpa mopsimoxk BHIUKCIIEHUS BaXKeH, ero MOXKHO 3a(MKCUPOBATh C IOMOUILI) KOHCTPYKLIUM CASE (CM.
Pazmen 9.18). HannipuMep, Takoii ciocob n3bexkaTh OeJIeHNUs Ha HOJIb B IPENI0KEHUN WHERE HeHaleKeH:

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

I[IpumeHsieMasi TakK KOHCTPYKIIUS CASE 3alIUIlaeT BhIpaXKeHue OT ONITUMMU3alluU, II09TOMY MCIIOJIh30BaTh
€€ Hy2KHO TOJIPKO IPU HeoO0XoouMocCTH. (B gaHHOM ciy4dae ObII0 OBl TyYIlle PeIuTh IPobieMy, Iepenmucan
yCJIOBUE KaK y > 1.5%*x.)

OmHako CASE He BCerga cliacaeT B MONOOHBIX ciy4dasxX. [loKa3aHHBIN BRIIIE IPUEM IIJIOX TEM, YTO HE
IpenoTBpalllaeT paHHee BHIUNCIIeHNe KOHCTAaHTHRIX ITOABEIpaxkeHui. Kak onmcano B Pasgene 36.7, GyHK-
WU ¥ OIlepaTOPH], TOMe4YeHHbIe KaK IMMUTABLE, MOTYT BEIYUCIIATHCA IIPU MJIAHUPOBAHWM, a He BBITIOJ-
HeHUU 3amnpoca. [losaToMmy B ipumMepe

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

, CKOpee Bcero, HpOHBOﬁJIéT OeJIeHrue Ha HOJIb M3-3a TOI'O, YTO IIJIaHHWPOBIIUK IIOIMBITAETCA YIIPOCTUTH
KOHCTaHTHOE€ IIOABEIPAKE€HUE, NaxXKe €CJIh BO BCEeX CTPOKaxX B T&6J’II/II_Ie x > 0, @ 3HAQYUT BO BPEMSI BHINIOJI-
HEeHUsd BeTBb ELSE HUKOI'IA He GYJIGT BBITIOJIHATHCA.

XOTsI 3TOT KOHKPETHBIN IIpUMeP MOKeT IT0Ka3aThCs HagyMaHHEIM, ITIOX0XKHEe CUTYaIluu, B KOTOPHIX HEsIB-
HO MOSIBJISIIOTCSA KOHCTAHTHI, MOTYT BO3HHKATh U B 3alpocax BHYTPH (YHKIIMH, TaK KaK 3HAYEHHUS apry-
MEHTOB (QYHKIIMK U JIOKAJIbHBEIX ITI€PEMEHHBIX IIPH IJIAaHUPOBAHUH MOTYT OLITh 3aMeHEeHb KOHCTAaHTaMH.
IMosToMy, HanpuMmep, B pyHKImAX PL/pgSQL ropa3mo 6e3omacHee s 3alllUTH OT PUCKOBAHHBIX BEIUHC-
JIEHWH KCIIOIb30BaTh KOHCTPYKIHIO IF-THEN-ELSE, 4YeM BhIpazKeHue CASE.

44



Cunrtakcuc SQL

Emié onuH momoOHEIH HEOCTATOK 9TOTO MIOAX0/Ia B TOM, YTO CASE He MOXKEeT ITPeIOTBPaTUTh BEIUNCIIEHHNE
3aKIII0OYEHHOTO B HEM arperaTHOTO BRIPAaKeHHUS, TaK KaK arperaTHhe BRIPAXKEHUS BEIUUCIISIOTCS Tepe
BCEMM OCTAJIbHBIMU B CIIMCKE SELECT MJIM TPENJIOXKEeHWMW HAVING. Hampumep, B CIeOyIOMeM 3amlpoce
MOZKET BO3HUKHYThH OIIMOKa IeJIeHus Ha HOJIb, HECMOTPS Ha TO, YTO OH Bpofe OBl 3alIMIIEH OT HEE:

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

ArperaTHble QYHKIMU min () U avg () BRIYMCIISAIOTCS HE3aBUCHUMO 110 BCEM BXOOHBLIM CTPOKAaM, TakK YTO ec-
JIX B KaKOU-TO CTPOKeE TI0JIe employees OKaXKeTCSA PaBHLIM HYJIIO, JleJIeHIe Ha HOJIb IPOU30NIOET paHbllle,
YyeM CTaHeT BO3MOXKHHBIM IIPOBEPUTH Pe3yIbTaT GYHKUUU min (). [ToaTOMy, 4TOOH TpOoGIEeMHBIE BXOIHEIE
CTPOKH H3HAYAJIbHO HE IIOIIAJIM B arperaTHyrlo QJYHKHI/IIO, cijienyeT BOCIIOJIb30OBATBCA IIPENJIOZKEeHUAMU
WHERE MM FILTER.

4.3. BbI30B (pyHKL MM

Postgres Pro nmo3BonseT BBI3BIBaTh GYHKINU C UMEHOBAHHEIMU IIapaMeTpaMM, UCIOJIb3ys 3aIlluCh C No-
3UUUOHHOU UITH UMEeHHOU Tiepefaded apryMeHToB. MiMeHHast mepefgada 0COOeHHO I10oJie3Ha IJid QYHKITNHR
CO MHOZKEeCTBOM IIapaMeTpOB, TakK KakK OHa [ejlaeT CBS3b IlapaMeTpPOB U apryMeHTOB 0ojiee sIBHOMU U Ha-
OEXKHOMN. B MO3UIIMOHHOM 3anuCH 3HAYEeHMUS apryMeHTOB QYHKIMNU YKa3bBAIOTCSA B TOM XKe IIOpPSOKe, B
KakKOM OHHU OIHKCaHHI B ollpefesieHny GyHKIMU. [Ipy uMeHHOU ITlepefade apr'yMeHTH COIIOCTaBIISIOTCS C
napaMerpaMu GyHKIHMHY II0 UMeHaM U yKa3bBaTh UX MOXKHO B JII000M Iopsigke. 71 Ka’kooro BapuaHTa
BHI30Ba TaKXKe YYUTHLIBAUTE BIMSAHNE TUIIOB apTyMeHTOB GYHKIIUMN, onucaHHoe B Pazmene 10.3.

ITpu 3amucu J1I06EIM CIIOCOOOM ITapaMeTpPEHI, /IS KOTOPHIX B OIIpeeneHun QYHKIINY 3a0aHbl 3HAaYEHHUS 110
YMOJTYQHHUIO, MOKHO BOBCE He yKa3blBaTh. HO 9T0 0COOGEHHO MOJIE3HO ITPU UMEHHOM Iepemayde, Tak Kak
OITYCTUTBH MOKHO 10001 HaG0op mapaMeTpoB, TOrda Kak IIPU ITO3UIIMOHHON ITapaMeTPhl MOXKHO OIIyCKaTh
TOJILKO IIOCJIEIOBATENILHO, CIIPaBa HaJIeBo.

Postgres Pro Takxke moOfepXuBaeT CMEWAHHYO Tiepenady, Koraa mapaMeTpsl IepegalTcs | II0 UMe-
HaM, ¥ I10 IO3UIMK. B 9TOM cllydae MO3ULIMOHHEIE TapaMeTPhl OOKHLI UATH Iepe[ lapaMeTpaMu, me-
pemaBaeMbIMHM 10 UMEeHaM.

Mg paccMOTpPUM BCE TPU BapWaHTAa 3aIlWCHU Ha IPUMEPE CIeAyIomed QyHKIIUN:

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

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

LANGUAGE SQL IMMUTABLE STRICT;

QDYHK]J;I/ISI concat_lower_or_upper UMEET OBa 00s13aTeJILHBIX IIapaMeTpa: a 41 b. KpOMe TOro, €eCTh OOUH
HeoOs13aTeJIbHLIN TapaMeTp uppercase, KOTOPBIM 110 YMOJTYAaHUIO UMeeT 3HadeHue false. APDTYMEHTHI a ¥
b OyOyT CIOKeHBI BMECTe U IIepeBedeHbl B BEPXHUY UIHM HUKHHUN PEeTHUCTP, B 3aBUCUMOCTH OT IIapaMeTpa
uppercase. OcTanbHbIE TOHKOCTH peanu3aluu QyHKIUY ceiiyac He BazKHHI (moapo6Hee 0 HUX pacCKa3aHo
B ['maBe 36).

4.3.1. MNo3uunoHHaA nepepava

[NosunuoHHas nepejgada — 3TO TPAOUIIMOHHBIYM MeXaHU3M IIepefadyu apryMeHToOB pyHKuum B Postgres
Pro. ITpumep Tako# 3anucu:

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

HELLO WORLD
(1 row)

Bce apryMeHTH yKa3aHBEl B 3aJlaHHOM IIOPsiAKe. Pe3ynmbTaT BO3BpAIéH B BEPXHEM PErucTpe, TakK Kak
mapaMeTp uppercase UMeeT 3HaYeHue true. EIé ogun mpumep:

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

hello world
(1 row)

3mechk mapaMeTp uppercase OMYINEH, U IO9TOMY OH IIPUHUMAET 3HaYEHHe 110 YMOJTYaHUIO (false), U pe-
3yNIbTAT MEePEBOOUTCS B HUXKHUK PErucTp. B MO3UIIMOHHOM 3amIKcH 100kl apTYMEHTEI C OIpeIeIEHHEIM
3HAaYEHUEeM I10 YMOJTYaHUI0 MOXKHO OIyCKaTh CIIpaBa HalIeBo.

4.3.2. AMeHHana nepepaya

ITpu uMeHHOU Hepemade OIS apryMeHTa m00aBIIsIeTCs UMsI, KOTOPOe OTHEISIEeTCS OT BhHIPazkeHUs 3Haue-
HUS 3HaKaMu =>. Hampumep:

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

hello world
(1 row)

3mech apryMeHT uppercase OBIJI TaK JKe OIYIIEH, TAK YTO OH HESIBHO IIOJIy4YMJI 3HAYeHNe false. [Ipeumy-
IIECTBOM TAKOM 3aMUCHU SABJISIETCS BO3MOXKHOCTH 3aIIMCHBATh aPTYMEHTHI B JIIOOOM OPSIIKe, HAallPUMeED:

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

HELLO WORLD
(1 row)

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

HELLO WORLD
(1 row)

I7151 06paTHOM COBMECTUMOCTH ITOMIEPKUBAETCSA U CTAPHIM CUHTAKCUC C «:=»:

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

HELLO WORLD
(1 row)

4.3.3. CMewaHHaA nepepaya

ITpu cMeIIaHHOM Iepemade NapaMeTpPhl IepPemaTCcs U 0 UMeHaM, U o mo3uiiuu. OgHaKo KakK yzKe OBbLIo
CKa3aHO, UMEHOBaAHHEIE apPTYMEHTHI HE MOTYT CTOSITh IIepefl IO3UITMOHHbEIMU. HanpumMep:

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

HELLO WORLD

(1 row)
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B manHOM 3alpoce apryMeHTHl a U b IepefalwTCcsd II0 MMO3UIINH, a uppercase — II0 UMEHH. EnuHCTBEH-
HOoe 000CHOBaHME TAaKOTO BEI30Ba 3[€Ch — OH CTal YyYTb 6osee unTaeMbeiM. OmHAKO IS 00JIee CIOXKHBIX
(by'HK].[I/Iﬁ C MHOZKECTBOM aPIryMeHTOB, 4aCTh U3 KOTOPHEIX UMEIOT 3HAa4YeHHU A I10 YMOJITHaHUIO, UMEeHHas UIn
CMelllaHHad repegayda IO03BOJIAIT 3alliCaTh BEI3OB S(I)(l)eKTI/IBHee Y YMEHBIIIUTH BEPOATHOCTD ommbOoK.

IIpumMeuyanue

HMeHHas u cMelllaHHAas Ilepejada B HaCTOSIINIM MOMEHT He MOXKeT HCIIOJIb30BaThCs IIPU BEI30BE
arperaTHoU (GyHKIIUHY (HO OHU OOIYCKAIOTCS, €CJIU arperaTHasa QyHKIIUS UCIOJIL3yEeTCSA B KaueCTBe
OKOHHOI1).
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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

Korpma BBl cO3maéTe MHOT'O B3aMMOCBSI3aHHBIX TaOIWI[, UMEeT CMBIC/ 3apaHee BLIOpPATh eOUHBIH
mra610H UMeHOBaHUS Tabiull 1 cToN01I0B. HampuMep, pemmTs, OyayT I B UMeHaXx TaOJIHuIl UCIIOb-
30BaThCS CYIIECTBUTENIbLHEIE BO MHOXKECTBEHHOM MIIH B eMUHCTBEHHOM YHKCJIe (eCTh COOOpakKeHus
B II0JTb3y KaXXIOT0 BapuaHTa).

Ywucno cTosnbiioB B Tabiulle He MOXKET ObITh 0ECKOHEYHBIM. JTO YHCJIO OTPAHUYUBAETCS MaKCHMYyMOM
B mpemenax oT 250 mo 1600, B 3aBHCHUMOCTH OT THIIOB CTONOIOB. OJHAKO CO37aBaTh TAaOIUIIEI C TAKUM
OOJIBIIIUM YHCJIOM CTOJIOIIOB OOBIYHO He TpPeOyeTCs, a eCiu TaKas mHOTPpeOHOCTh BO3HHUKAET, 9TO CKOpee
MIPU3HAK COMHUTENbHOI'O Iu3aliHa.

Ecnu Tabnuua BaMm Oonbllle He HyXKHa, BHI MOXKETe yIanauTh €€, BumonuuB komauay DROP TABLE. Ha-
puMep:

DROP TABLE my_first_table;
DROP TABLE products;

IMombITKa ymajieHWsI HeCYILIeCTBYIOIel TabIuIbl cuuTaeTcs: ommubkoi. Tem He MeHee B SQL-ckpumTax
YacTO IPUMEHSIOT 0e3yCJIOBHOe ymajieHue TaOull Imepen CO3maHHueM, UTHOPUPYS Bce cooOmeHus 00
omunOKax, TAK YTO OHM BBIIIOJIHSIOT CBOIO 3adady He3aBUCHUMO OT TOT'O, CYIIIeCTBOBAJIN TaOIUITH MU HET.
(Ecnu BBI XOTHTe M306eXKaTh TAaKUX OIMMOOK, MOXKHO HCIIONTh30BaTh BAPUAHT DROP TABLE IF EXISTS, HO
9T0 He OymeT COOTBETCTBOBAThL CTaHmapTy SQL.)

Kak m3mMeHuTh CyIIecTBYIONYIO Tabiuiy, 6yageT pacCMOTPEHO B 3TOM I'JlaBe 03Xke, B Pazgerne 5.7.

HUmMmes CcpencCTBa, KOTOPHIE MBI OGCYJII/IJII/I, BEI Y2K€ MO2KeTe CO30aBaThk ITOJTHOCTBIO (I)YHKLII/IOHaJ'[bHBIe TabmIu-
1el. B IIPOOOJIZKEHU U 9TOM T'JIaBEI PaCcCMaTPUBAIOTCA OOIIOJIHUTEJIbHEIE BOSMO2KHOCTH, ITPU3BAHHEBIE obGec-
IIEYUTHh LIEJIOCTHOCTL JaHHBIX, 0e30macHOCTh U YJIOGCTBO. Ecnu BaMm He TEPIINTCA HAIIOJIHUTE CBOHU Tab-
JIUIIBI JAHHBIMHU, BBl MO2KE€TE€ BEPHYTLECA K 9TOM TJIaBe I103XKe, a cerdac HepefITH K 'maBe 6.

5.2. 3HaYeHUd NO YMOJZTYaHMIO

CtonbIiry MOXXHO Ha3HAYUTh 3HAYEHHE II0 yModaHuio. Korma go6GaBnsieTcss HOBasi CTPOKa M KaKHUM-TO
eé cTonbllaM He IIPHUCBAauBAIOTCS 3HAUEHUSI, 9TH CTOJIOILI IPUHUMAIOT 3HAYEHHUS 110 YMOT4YaHuoo. Takxke
KOMaH[Oa yIIpaBlIeHUs JaHHBEIMKA MOXKET SBHO YKa3aTh, YTO CTOIOIY HOJIXKHO OBITH IPUCBOEHO 3HAUYECHHE
110 YMOIYaHUI0, He 3Has ero. (ITompoOHee KOMaHIbl YIPaBJIeHNUS DaHHBIMU OITHMCAHEI B ['71aBe 6.)

Ecnu 3Ha4yeHue 1o YMOJI9YaHHUIO HE 00BSIBIIEHO SIBHO, UM cunTaeTcs 3HaueHne NULL. OGBIYHO 3TO UMeeT
CMBICJI, TaK KaK MOKHO cuuTaTrh, 4To NULL nIpencTaBiideT HEU3BECTHEIE NJaHHEBIE.

B oIpenesieHnu TaGJ’II/IlIbI 3HA4YEeHHU I10 YMOJIYaHUIO YKA3bIBAIOTCA IIOCJI€ TUIIA OaHHBIX CTOJ'I6LI8.. HaHpI/I-
Mep:

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

3HayeHHue II0 YMOJIYaHHUIO MOZXKET OBITH BEIPA2KE€HHNEM, KOTOpPpO€ B 3TOM CJIy4Ya€ BBIYHCIIAETCSA B MO-
MEHT MPUCBauBaHUSA 3HAUEHUS 110 YMOJIYaHMIO (a He Korpa co3paércsa tabmuila). Hampumep, cTonbiy
timestamp B KauecTBe 3HAYEHUsS IO YMOITYAHUS YaCTO MPUCBAMBAETCS CURRENT_TIMESTAMP, YTOOBI B
MOMEHT mo0GaBIeHUs CTPOKU B HEM 0Ka3aoCh TEKyllee BpeMsi. EIé omuH pacrpoCTPaHEHHBIN TPUMED
— TeHepalus «IMocjieqoBaTeMbHBIX HOMEPOB» A/ BCEX CTPOK. B Postgres Pro 3To o6BIYHO AenaeTcs mpu-
MEPHO TaK:

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

3mech QyHKIMA nextval () BRIOMpPaeT oUyepenHoe 3HaUeHue U3 nocsiedosamesbHocmu (cM. Pasmen 9.17).
910 ynoTpebieHne HAaCTOJIBKO PACIIPOCTPAHEHO, YTO [JIsI HETO eCTh CIlelliajbHasi KOPOTKas 3aIluCh:

CREATE TABLE products (
product_no SERIAL,

)i
SERIAL obcyxkpaeTcs nmo3xe B [lompasnerne 8.1.4.

5.3. CtonOubl npeHTudpukKauum

Cronbern uuneHTUGUKALIMY — 3TO CIENHabHBIM CTOJIOeI], KOTOPHI aBTOMAaTU4YECKU T€HEPUPYEeTCS U3
HEesIBHOM MOCJIeIOBATEILHOCTH. ETr0 MOXKHO HCIOJIb30BaTh, YTOOR TeHEPUPOBATh 3HAYEHHUS KITIOUeH.

Yrto6nI cO3maTh CTONI0EI UAeHTU(GUKALINY, BOCIIOIb3YUTECH ITPEAJIOKEHUEM GENERATED ... AS IDENTITY
KOMaHOL CREATE TABLE, HallpuMep:

CREATE TABLE people (
id bigint GENERATED ALWAYS AS IDENTITY,

-7

)i
UIn

CREATE TABLE people (
id bigint GENERATED BY DEFAULT AS IDENTITY,
.7

)
3a nmogpobHocTsaMu obpatutechk K CREATE TABLE.

Ecnu KoMaHga INSERT BBIIOJIHSIETCS [JIs TAOJIUITEI CO CTOIOIOM UOAeHTUDUKAIIUHN, ¥ 3HAUEHUEe OIS 3TOT0
cToJI0IIa He YKa3aHO sIBHO, BCTAB/ISIETCS 3HaUYeHHe, CTeHePUPOBaHHOE HEeSIBHOM II0CIeN0BaTeIbHOCThIO.
Hampumep, ¢ TpUBeIEHHLIME BEHIIIIE OITPeOeIeHUSIMH 1 ITPU YCIIOBUY HATUYUA JTOIOTHUTEIbHEIX HYKHEIX
CTOJIOIIOB

INSERT INTO people (name, address) VALUES ('A', 'foo');
INSERT INTO people (name, address) VALUES ('B', 'bar');

CTeHepUupyeT 3HAUYEHUs OIS CTon0La id, HauuHasA ¢ 1, u B Tabnuile MOABATCS CJIEeAyolne TaHHbIE:

id | name | address
e I
11 A | foo
2 | B | bar

KpOMe TOI'O, MOZKHO SIBHO 3aIIPOCHUTL 3Ha4Ye€HHNEe, CTeHePHUPOBaHHOE ITOCJTIeA0BaTEe/IbHOCThEIO, YKa3aB BMe-
CTO 3HAYEeHHs KIJII0UeBOe CJIOBO DEFAULT, HaAIIpuMep:

INSERT INTO people (id, name, address) VALUES (DEFAULT, 'C', 'baz');

KnrogeBoe c10BO DEFAULT MOXKHO HCIIO/Ib30BaTh aHAJIOTUYHBEIM 06p8.30M B KOMaHOaX UPDATE.

TakuM 06pa30M, BO MHOTOM CTOJI0ell HAeHTH(UKALINY BeIeT ceOs KaK CTOI0eI] CO 3HaYeHHeM II0 YMOJI-
YaHUIO.

HpeI[HO}KeHI/IH ALWAYS M BY DEFAULT B olIpenejlieHun cTonbiia YCTAaHABIIUBAIOT, KaK SABHO YKd3adHHEIE
II0JIB30BaTeJIeM 3Ha4YeHUusd O6pa6aTbIBaIOTCH KOMaHOaMu INSERT U UPDATE. B KkomMaHOe INSERT, B CI1y-
YHae Bb160pa ALWAYS, IIOJIL30BaTEJIbCKOE 3HAYEHME IIPUHUMAETCsA, TOJIBKO €CJIU B 9TOM KOMaHIIe YKa3aHo
OVERRIDING SYSTEM VALUE. C npenjioxKeHueM BY DEFAULT IIOJIB30BAaTE€JIbCKOMY 3HA4YE€HHIO OTHAETCS
IIpegrno4dyTeHue. Takum o6pa30M, mosegeHue C BY DEFAULT IIOXOXKe Ha IIoBeneHUe C HCIIOJIb30BaHHEM
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3HAYEHUHU 10 YMOJI9YaHUIO, KOTda TAdKH€ 3HA4YE€HHUud MOT'YyT OBITH IIepeornpenesielsl I10JIb30BaTEJIbCKUMH,
TOorga Kak ALWAYS obecrieynBaeT OOIIOJTHUTEJIbHYIO 3alllUTy OT cnyqaﬁHoro N3MEHEeHHUsA 3Ha4YEeHud.

Tun maHHBIX CTOJOIA UOSHTHUGUKAIINY JOIXKEH IoOOepPKUBAThCSA mocaemoBaTensHoCcTIMu (cM. CREATE
SEQUENCE). CBoiicTBa CBSI3aHHOU ITOCJIEOBATEIbHOCTH MOTYT OBITh YKa3aHBI IPHU CO3[aHUU CTONOIIa
unentudukanuu (cMm. CREATE TABLE) unu uaMmeHeHH mo3gHee (cm. ALTER TABLE).

CTOH6€H I/IHeHTI/I(bI/IKaLII/II/I ABTOMATHYECKH ITOMeYaeTCs KaK NOT NULL, OmMHaKO YHHUKAJIbHOCTb 3HaYeHUuH
He IrapaHTUPYeTC. (O6bI‘-IHO II0CIeJoBaTEeJIbHOCTh BO3BPpallla€T YHHUKAJIbHBEIE 3HAYEHHWsA, HO OHa MO2KET
OBITH c6pomeHa UJIX 3Ha4YeHUudg MOT'yT OBITHL BCTABJICHEI B CTOJ'I6€I.[ I/IJIGHTI/I(I)I/IKaHI/II/I BPY4YHYIO, KaK OITKCa-
HO BBII_LIe.) YHUKaIbHOCTL MOXKHO 00€CIIeYHnTh C IIOMOIIIBIO OrPaHUYEHNsA PRIMARY KEY HUJIU UNIQUE.

B mepapxuu HaciemoBaHUSA TaOIuUI CTONOLLI UOEHTU(GUKAIIMY U UX CBOMCTBA B mouepHel Tabmuile He
3aBUCST OT CTOJIOIIOB ¥ CBOMCTB B POAUTENIbCKOM Tabnuile. [louepHss Tabnuila He HacleoyeT CTOJIOITHI
I/I,[IeHTI/I(I)I/IKaL[I/II/I MU UX CBOMCTBA aBTOMATHYECKHU OT pOHHTeHBCKOfI. Bo BpeMsi BBEIIIOJIHEHUSA KOMaH[
INSERT WM UPDATE CTOJIO€I] pacCMaTPUBAETCS KaK CTONOe ngeHTU(GUKAIIUY, €CITU OH SBIISETCS CTOJ0-
oM UAeHTUGUKALWY B TaOIHIle, YyKa3aHHOU B OlepaToOpe, U MPUMEHSIOTCS COOTBETCTBYIOIIHNE CBOMCTBA
UOeHTUUKAIINH.

CekIuy HacneayoT CTOJOIL UOeHTU(PUKAIIMY U3 CEKIIMOHMPOBAHHOMN TaOMUITE. ¥ HUX HE MOXKET OBITh
COOCTBEHHBIX CTOJIOIOB UmeHTUGUKalu. CBOMCTBA 3aJJlaHHOT'O CTOJI011a UAeHTU(GUKAIIMY OQUHAKOBEL BO
BCEX CEKIIUSX B MepapXuu CEeKIIUM.

5.4. TeHepupyeMblie CTONOLbI

I'enepupyeMsrii cTon0EI] SIBJISAETCS CTOIOIOM 0COOOT0 POAa, KOTOPHIM BCErga BHIYUCIISIETCS U3 OPYTHX.
Takum o6pa3om, Ay CTONOLIOB OH SIBJISIETCS TEM XK€, YeM IMPeACTaBieHue ajist Tabnuusl. ECcTh gBa Tuma
TEeHEePUPYEMEBIX CTOIOI[OB: XPaHUMBIE U BUPTyaIbHEIE. XPAHUMEIN T€HEPUPYEMBIN CTOIOEI] BEIYUCIISIETCS
pu 3anucu (qo6aBIeHuy U U3MEHEHWH) U 3aHUMAaeT MEeCTO B TaOIuIle TaK XKe, KakK M OOBIYHBIN CTOJI-
Oe11. BupTyanbHEBIM TeHEPUPYEMEIHN CTOJIOEI] He 3aHUMAaeT MEeCTa U BEIYUCIISIETCS IPU YTeHuU. [loaToMmy
MOJKHO CKa3aTh, YTO BUPTYAJIbHEIA I'eHEPUPYEMEIN CTONIOEI] MOX0XK Ha IPENCTaBIeHNE, a XPAaHUMBIH Te-
HEPUPYEMBIH cTONIOEe — Ha MaTepUaIn30BaHHOE IPENCTaBIEHNE (3a UCKITIOUEHUEM TOT'0, YTO OH BCEeTAa
OOHOBJISIETCS @BTOMATHUUYECKH).

YT0o06BI CO3aTh TEHEPUPYEMBIN CTOJIOEI], BOCIIONIb3YHUTECH IIPEIOKEeHeM GENERATED ALWAYS AS B KO-
MaH[e CREATE TABLE, HaIpUMep:

CREATE TABLE people (
LI 4
height_cm numeric,
height_in numeric GENERATED ALWAYS AS (height_cm / 2.54)
)i
ITo ymMoT9aHUIO TeHEPUPYEMEIHN CTOJIOEI] ABIIETCS BUPTYaAIbHBIM. YTOOHR yKa3aThk THUII XPaHEHUS SIBHO,
UCTOJIL3YHTE KIII0YEBRIE CJI0BA VIRTUAL MJIM STORED. 3a moapobHocTamu obpatuteck K CREATE TABLE.

HpOI/ISBeCTI/I 3alluCh HEIIOCPEeOCTBEHHO B FeHepI/IpyeMblf/'I cTonbel HEeTb34. HOSTOMy B KOMaHaX INSERT
WJIN UPDATE HeJb3s 3a0aTh 3HaYeHMe OJI TAaKHUX CTOIOIOB, XOTS KJII0UeBOe CJIOBO DEFAULT YKa3aTb MOXK-
HO.

I[MpuMuTE K CBEOEHHUIO CJIEAyIOIlHe OTIHYHS TeHepPUPYEeMBIX CTOJIOIOB OT CTOJIOIIOB CO 3HAYEHHEM II0
yMOJTYaHHI0. 3HaUeHHe CTOJI0Ia 10 YMOTYaHWIO BEIYHCIIIETCS OOUH Pa3, Koraa B TaOJIHIly BIIepBbIe BCTAB-
JISIeTCs CTPOKA M HUKAKoe Apyroe 3HadYeHHe He 3aJaHo; 3HaYeHHe JKe TreHepHuPyeMoro CTojbIia MoXKeT
MEHSIThCS IIPU U3MEHEHUH CTPOKHU U He MOXKeT OBITh epeonpeneeHo. BrpaxkeHrue 3HaYeHUS 110 YMOJI-
YaHHUIO He MOXKeT 00palllaThCs K OPYyTUM CTOI0IaM TabIuIlb, a TeHepupylollee BEpazKeHne, HAlIPOTHB,
0OBIYHO OOpallaeTcs K HUM. B BhIpakKeHWH 3HAUEHHS 110 YMOJIYAaHUIO MOTYT BHI3BIBATHCS U3MEHUYUBHIE
byHuKIIMY, HanpuMep, random () UIX QYHKIIUYM, 3aBUCSIINE OT BPEMEHH, a [JIsT TeHEPUPYEMEBIX CTOJIOIIOB
9TO HEe OOIIyCKaeTCs.

C ompepeneHneM TeHEPUPYEMBIX CTOJIOIIOB M UX COMEepXKaIllMMHU TaGIUIlaMU CBSI3aH PAN OrpaHUYeHuH
U 0COOEHHOCTEM:
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B T€HEePHUPYIIIeEM BEIPAXKEHHWU MOT'YT UCIIOJIb30BATECSA TOJIBKO ITIOCTOSIHHEIE Q)YHKHI/II/I 1 He MOT'YyT
(I)I/Il"ypI/IpOBaTI: II043aIIPpOCH. UJIX CCHIJIIKH Ha Kakue-mbo 3HAYEeHUSsI, He OTHOCSIINECS K JaHHOU CTpPO-
Ke.

l'eHepupymoIlllee BEIpaXkKeHNWe He MOXKeT 00paliaThCs K IPyroMy TeHepupPyeMoOMy CTOJIOIy.

I'eHepupymoIllee BHIPaXkKeHNWE He MOXKET 00paIiaThCs K CUCTEMHBIM CTOJIONAM, 3a HCKITIOUYEeHUEeM
tableoid.

BupTyanbHBIN TEHEPUPYEMBIH CTOJIOEI] He MOXKET UMETh TT0JThb30BATENLCKUM THII, @ €TO TeHEePUPYIO-

1Ilee BEIpaXkeHue He MIOJI’KHO CCHIJTAThCS Ha MOTb30BaTeIbCKUE QYHKITUYU WU TUIHI, TO €CTh [OJI?KHO
KCIIOTE30BaTh TOMBKO BCTPOEHHBIE (QYHKIIMHU U TUITEL. DTO OTpaHUYEHNEe NeNUCTBYEeT U KOCBEHHBIM 00-
pasom, HampuMep, st GYHKIUE UITH TUTIOB, IeXKAaIllMX B OCHOBE OMEPATOPOB UITH TpuBeAeHul. (9TO
OoTpaHUYEHUE He PACIPOCTPAHAETCS Ha XpaHUMBIe TeHEPUPYEMBIE CTOJIOITHL.)

I TeHepUpPyeMoro CToJI0Ia Heslb3s 3afaTh 3HaYeHue 10 YMOJTYaHUI0 UJIX CBOMCTBO UAEHTU(DUKA-
LIHH.

FeHeppreMbIﬁ CTOJ'I6eI_I He MOKeT OBITh YaCThIO KITI0Ua CEeKIIMOHNPOBAaHUA.

I'eHepupyeMbie CTONOIEI MOTYT COAEPKATHCS B CTOPOHHUX Tabnmuuax. 3a mogpobHOCTIMU oOpaTu-
Tech K CREATE FOREIGN TABLE.

HpI/IMeHI/ITeJ'II:HO K HacCJIegJOBaHHWIO 1 CEKITMOHHMPOBAHHUIO:

* Ecnu poputenbcKuit CTONOEL IBISETCSA TeHEPUPYEMEBIM, [OYEpPHUM CTOIOel] TakKKe A0JIKEeH OBITh
TeHepUpPYEMBIM CTOJIOIIOM TOTO K€ THUIla (XpPaHUMBIM HUJIM BUPTYaIbHBIM); OJHAKO MOYEPHUI CTOJI-
0ell MOXKeT UMETh IPYroe TeHEepUpYyIolllee BEIpaXKeHUe.

[I7151 XxpaHUMBIX TEHEPUPYEMEBIX CTOIOLIOB T€HEPUPYIOIIEE BEIPakKeHWe, KOTOpoe GakKTUYeCKH MIpH-
MEHSIETCSI BO BPEMSI BCTaBKU UJIM U3MEHEHUS CTPOKH, CBSI3aHO C TabmuIel, B KOTOpPou pusnye-
CKM HaXOOUTCS CTPOKA. (ITO OTIIMYAETCS OT IIOBEIEHMS CTOJIONOB CO 3HAYEHUEM 10 YMOJTYAHUIO:
OJIS HUX IPUMEHSIEeTCS 3HaYeHue 10 YMOJTYaHUI0, KOTOPOe CBSI3aHO C TabiuIlel, yKa3aHHOU B 3a-
mpoce.) 7151 BUPTyalbHBIX TEHEPUPYEMBIX CTOJIONOB IPK YTEHUM TAOGIUIIE IPUMEHSIETCS TEHEPHU-
pymolee BhIpaXkeHue u3 TabIuIlel, yKa3aHHOHN B 3alIPOCE.

* Ecnu pomuTenbCKHii CTOIOEI He SIBISEeTCS TeHePUPyeMbIM, eT0 JOUYEePHUM CTOIOeI] TaKKe MOJI-
KeH OBITh HereHepUPYyEeMbIM.

» Ilns yHacnemoBaHHBIX TAOIUI, €CIIU B OIIPEeNeJIEHNH JOYePHEro cToJiba HeT IPeaIoXKeHn s
GENERATED B CREATE TABLE ... INHERITS, TO IIpejIOXXeHue GENERATED OyIeT aBTOMaTHUYEeCKHU
KOTIMPOBATHCS U3 POAUTENIHECKOTO CTOJMOMIA. 71T KOMaHOb ALTER TABLE ... INHERIT TpeOyeTcs,
4TOOBI POOUTENbCKUM U JOYEPHUM CTONOIIH y2Ke COBMAa Iy B OTHOIIEHUN COCTOSTHUS TeHePalnHy,
HO He TpebyeTCsi COBMaieHN UX TeHEPUPYIOIINX BEIPaXKEHUH.

* AHAJIOTUYHO OJI CEKIITMOHUPOBAHHEIX TAOINI], €CIIU B OIIpefie/IeHUN Io4YepHero cToibIila HeT
IpenjIoKeHuss GENERATED B CREATE TABLE ... INHERITS, TO eTO HPefJIOKeHHue GENERATED 0y-
IeT aBTOMATUYECKH KOIUPOBATHCSA Y POAUTENBCKOr0 CcToIOIa. 111 KOMaHakl ALTER TABLE
ATTACH PARTITION TpebOyeTcs, 4TOOB POOUTEILCKUM U JOUYEePHUM CTOJIOIL y2Ke COBIIafalid B OT-
HOIIIEHUU COCTOSHUS reHepaluu, HO He TpebyeT COBIafeHUs UX TEeHEePUPYIOIINX BEIPakKeHUN.

* B ciyyae MHOXKECTBEHHOTO HaCJIeIOBAHUS, €CJIM OOUH POOUTENIbCKUYN CTOJIOEI] ABIIETCS TeHEPU-
PYeMBbIM, BCe COOTBETCTBYIOIIME €My CTOJIOILI B MEPAPXUU HACTIEAOBAHUS TaKKe MOJIKHEI OBIThH
reHepupyeMuIMU. Ecnu reHepupylolilee BEIpaXkKeHre He OOMHAKOBOE [IJIsT BCeX CTOJIOI0B, TO XKeJa-
€MOe BHIpaXkKeHHue [JIsI JOYEePHero CTOoJIONa HOJIKHO OBITh YKa3aHO SIBHO.

[HomomHUTENbHBEIE 3aMedYaHusI KacaloTCsa UCIOIb30BaHUS TreHepupyeMbIixX CTONOIIOB.

[IpaBa OOCTymIa K TEHEPUPYEMBIM CTOJIOIAM CYIIECTBYIOT OTAENILHO OT IIPaB I HUXKeIexkalux 0a-
30BBIX CTOJIONOB. [103TOMY UX MOXKHO OPTaHHU30BaTh TakK, YTOOHI ONIPEeEHHBIH T0Th30BaTElb MOT
MIPOYUTATh TeHEPUPYEMEBIH CTOI0eI], HO He HuxXejexkalue 6a30Bbie CTOIOITH.

71 BUPTyanbHEIX T€eHEPUPYEMBIX CTOIOILIOB 3TO IIOJTHOCTHIO 6€30IIacHO TOJIBKO B TOM CiIydae, ec-
JIU TeHepUpYyIolllee BEIpaxkKeHue UCII0Nb3yeT UCKITIOUUTEIbHO repMeTudHble QyHKINY (cM. CREATE
FUNCTION), ogHako cucTeMa 3TOT0O He KOHTPOJIUPYET.
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» IIpaBa Ha BBI30B (YHKIUH, UCIIOIB3YEMBIX B T€HEPUPYIOMINX BEHIPAXKEHUSX, IIPOBEPSIIOTCSA B MOMEHT
(baxkTHYECKOTO BHITIOJTHEHUS BHIPAKEHUS — IIPU 3alKUCH MJIM YTEHUU COOTBETCTBEHHO — TaK, KakK
ecnu OBl T€HEPUPYIOIIEE BEIPaKeHNE BBI3BIBAJIOCH HATIPSIMYIO M3 3aIIpoca C UCII0JIb30BaHUEM T'eHe-
pupyemoro crtosnbua. I[Top30BaTenb, UCIOIb3YIOMIUI TEHEPUPYEMEIHN CTOJIOEI, HOJIKEH UMETh IIpa-
Ba HA BBEI30B BCeX QYHKIUM, MPUMEHSIEMEIX B T€eHEPUPYIOEM BeIpakeHnu. OYHKIINY B T€HEPUPYIO-
IIIeM BHIPA’KEHUH BHITIOJTHSIOTCS C IIPaBaMU II0JIb30BATEIIsI, BRIIIOJIHSIIOIMIETO 3aIIPOC, TU00 C IpaBamMu
Bapgesnbla GyHKINY, B 3aBUCUMOCTH OT TOTO, OIIpefelieHbl I GYHKIIUU KaK SECURITY INVOKER HJIH
SECURITY DEFINER.

° FeHeppreMHe CTOJ'IGI_IBI, B COOTBETCTBHUHU C KOHI.IGHLIPIGI:I, II€ePEeCYUTEIBAIOTCYA II0CJI€ BEIIIOJTHEHUA
TPUITEPOB BEFORE. BCcleocTBue 3TOT0, B TeHepUPYyeMbIX CTONIOIax OyOyT OTpPaxkaThCsA U3MEeHEeHHs],
IIPON3BOOUMEIE TPUTTEPOM BEFORE B 0a30BEIX CTONOIAX, a 00paIaThLCSI B KOJe TAKOI0 TPUTTEepa K
TeHepUupPyeMBIM CTOJIOIaM, HAallPOTHUB, HEJIb3s.

* T'eHepupyeMble CTOJIOLUEI MOTYT Y4aCTBOBATH B JIOTUYECKOM PEIIMKAUMK B COOTBETCTBUM C ITapa-
MEeTPOM CREATE PUBLICATION publish_generated_columns JIUO0 IyTEM SIBHOTO YKa3aHUs B CIIHC-
Ke cTon0II0B KOMaHALl CREATE PUBLICATION. B HacToslllee BpeMs 3TO MOOAeP>KUBAETCS TONBKO OIS
XPaHUMEBIX TEeHEPUPYEMBIX CTOIOOB. 3a MoapoOHOCTsIMU 00paTuTech K Paszgemny 28.6.

5.5. OrpaHunuyeHusn

Tunbl maHHBIX cCAMU 10 ce0e OrpaHuYUBaIOT MHOKECTBO JAHHBIX, KOTOPHIE MOXKHO COXPAaHUTH B TabIHIIE.
OpHaKO OJisi MHOTHUX IPUJIOKEHUH TaKue OrpaHuYeHus clIuIKoMm rpyorie. Hampumep, cronber, comep-
Kaluy 1IeHy TPOAYKTa, HOJIKEH, BEPOSATHO, IPUHUMATH TOJIBKO ITOJI0KUTEIbHEIE 3HaueHus1. Ho Takoro
CTAHOAPTHOTO TUIIA JaHHHIX HET. BO3MOXHO, BEH TakKe 3aXOTUTE OTPAHUYUTH HAaHHBIE CTOIOIA IO OT-
HOIIIEHWIO K OPYTUM CTOJOLIaM uiau cTpokaMm. Hampumep, B Tabnulle ¢ nHGOpMAIMed 0 ToBape OOJIXKHA
OBITH TOJIBKO OJIHA CTPOKA C OIIPENEIEHHEIM KOIOM TOBapa.

s permreHus mogoOHEIX 3amad SQL mo3BoIsSeT BaM OIPEeNesnsaTh OTPaHWYeHUS MJIs CTOJIOIOB 1 Tab-
nut. OrpaHuYeHus Oal0T BaM BO3MOXKHOCTD YIIPAB/ISTh JaHHBIMHU B TaOnIHUIlaX Tak, KakK Bh 3aX0THUTE. Ec-
JIW TI0JTh30BATEJIb IIOTEITAETCS COXPAHUTh B CTOIOIlE 3HaUYEeHHNEe, Hapylllalolllee OrpaHuYeHNusI, BOSHUKHET
ommbOKa. OrpaHnYeHus1 OyoyT HelCTBOBaTh, JazKe €CJIM 9TO 3HAaYEeHHUE 0 YMOTYaHUIO.

5.5.1. OrpaHu4YeHMsA-NpoBepPKHU

OrpanuydeHue-IpoBepKa — HamboJjiee OOIIMM THUN OTrpaHUYeHui. B ero ompenesneHUy Bbl MOXKETE YKa-
3aTh, YTO 3HAYEHME MAaHHOTO CTOIOIA OIKHO YIOBJIETBOPSTD JIOTHYECKOMY BHIPAzKEHUIO (ITPOBEPKE UC-
TUHHOCTH). HanpuMep, 1leHy ToBapa MOXKHO OTPaHUYUTh IOJIOKUTENbHEIMY 3HAUEHUSIMH TaK:

CREATE TABLE products (

product_no integer,

name text,

price numeric CHECK (price > 0)
)

Kaxk BEI BUOUTE, OrpaHHUYEHHNEe OIIpeneideTCsd I10CJIe TUIlla JaHHBIX, KaK U 3Ha4YeHHe I10 YMOJIYaHHIO. 3Ha-
YEeHUsd 110 YMOJTYaHUIO U OTPaHUYEHUd MOI'YT YKAa3bIBATbECA B 000M IIoOpAOKe. Ol"paHI/I‘-IeHI/Ie-HPOBepKa
COCTOMT M3 KJIIDYEeBOI'0 CjioBa CHECK, 3a KOTOPBIM I/IJIéT BEIPA2KEHUE B CKOOKax. ITO BEIPpA2K€HHUE OOJIZKHO
BKITIO4YATh CTOJ'I6eI_I, OJIsi KOTOPOro 3a):[aéTC5I OrpaHn4YeHne, “vHa4e OHO He UMeeT GOJILIIIOTO CMEIC]IA.

Brl MOKeTe TakxKe IIPUCBOUTH OTPaHUYEHHIO OTOEJIbHOE M. 31O YIIy4qnaiuT coo0ieHusa 06 omudKax u
IIO3BOJIMT BaM CCHIJIATBECSA Ha 3TO OI'paHHYEHHEe, KOI'la BaM IMOHAJOOUTCSA M3MEHHUTL ero. CuenaTs 3TO
MOZKHO Tak:

CREATE TABLE products (
product_no integer,
name text,
price numeric CONSTRAINT positive_price CHECK (price > 0)
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To ecTh, YTOOBI CO30ATh UMEHOBAaHHOE OTPaHUYeHNe, HAIIUIINUTE KIII0UeBOe CJIOBO CONSTRAINT, a 3a HUM
uneHTU(PUKATOP ¥ COOCTBEHHO olpeesieHne orpanndenus. (Eciu Bl He ompeieNIuTe UM OTPaHUUYeHU
TakKuM 00pa3oM, CHCTeMa BHIOepeT [OJIsg Hero UM 3a Bac.)

OrpaHuYeHUe-IIPOBEePKa MOXKET TaK¥XKe CChIJIaThCsI Ha HECKOJIBKO CTONOII0B. HanmpuMep, eciiy Bbl XpaHUTE
OOBIYHYIO LIEHY U IIEHY CO CKMIOKOM, TaK Bl MOXKETEe rapaHTUPOBaTh, UTO IleHa CO CKUOKOM OymeT Bcerma
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

ITepBble OBa OTPAHUYEHUS OMPEIESISTIOTCS MOX0XKHMM 00pa3oM, HO AJIsT TPEThEeT0 MCIIONb3YeTCs HOBHIH
cunaTakcuc. OHO He CBI3aHO C OIpPeOeIéHHLIM CTONIOIIOM, a IPECTaBIeHO OTAEIFHBEIM JIEMEHTOM B CITHC-
Ke. OmipeqienieHust CTOIOIIOB ¥ TaKKe ONpeeNieHusT OrpaHuYe U MOXKHO IIePecTaBiIsiTh B TPOU3BOJIBHOM
TMOpsIOKe.

ITpo mepBBIe OBa OrpaHHYEHMs MOXKHO CKa3aTh, YTO 9TO OrPAaHMYEHMs CTONOIOB, TOTHA KaK TPEeThe sB-
JISIeTCsI OTpaHuYeHueM TaOIUIlEl, TaK KaK OHO HAITMCAaHO OTAEJIbHO OT OoIpemesieHui cTonbiioB. OrpaHu-
YeHHsI CTOJOIIOB TaKXKe MOXKHO 3alMCcaTh B BHUMOE OTPaHMYEHHH TaOIHILI, TOTOa KakK oOpaTHoe He Bce-
ra BO3MOXKHO, TaK KakK II0APa3yMeBaeTCsI, YTO OTpaHuYeHne CTOJIOa CChIIaeTCsI TOIbKO Ha CBSI3aHHBIM
ctonber. (Xotsa Postgres Pro aToro He TpebyeT, HO OJisi coBMecTUMOCTH ¢ opyrumu CYB] nyuie ciemo-
BaTh 3TOMY ITpaBuily.) PaHee MpuBeOEHHLIN ITPUMEP MOXKHO IIepemnucaTh 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 paxe 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 Hmeno BKyca.

Ol"paHI/I‘-IeHI/ISIM Ta6J'II/II_IbI MOZKHO IIpHCBaKWBaThk KMEHA TaK XK€, KaK U OIrPDaHNYEeHUAM CTOJ'IGI_IOB:

CREATE TABLE products (
product_no integer,
name text,
price numeric,
CHECK (price > 0),
discounted_price numeric,
CHECK (discounted_price > 0),
CONSTRAINT valid_discount CHECK (price > discounted_price)
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CnenyeT 3aMeTUTh, UTO OrpaHMUYEHHNe-IPOBEPKa YOOBIETBOPSIETCS, €CJIU BEIpaKeHUe IIPUHUMAaET 3Ha-
yenne true unu NULL. Tak Kak pe3yJIibTaTOM MHOTHX BhIpaxkeHwui ¢ onepanmamu NULL OymeT 3Haue-
Hue NULL, Takue orpaHu4YeHus He OyOoyT mpemnsaTcTBoBaTh 3anucu NULL B orpaHUYMBaeMble CTOJIOITH.
YToO6HI TapaHTUPOBATh, YTO cTOI0EI He comepRuT 3HaueHnsTs NULL, MOXKHO MCII0JTh30BaTh OTPAHUYEHIE
NOT NULL, onucaHHOE B CJIEAVIOIIEM pa3gere.

IIpuMmeyanue

Postgres Pro He mommepXuBaeT OrpaHuYeHHsi CHECK, KOTOPhIe 00palarTcs K JaHHBIM, He OTHOCS-
IIMMCS K HOBOM MM U3MEHEHHOM CTPOKe. XOTs OorpaHHYeHUe CHECK, Hapyllalollee 3TO IpaBuJio,
MOXeT paboTaThk B IPOCTHIX CIIy4YasixX, B 00IIEM ciIydae HeJb3s rapaHTUPOBaTh, UTO 0a3a JaHHBIX
He MPUAET B COCTOSIHME, KOTa YCJIOBHE OrPaHUYEHUS OKaXKeTCS JIOKHBIM (BCII€OCTBUE ITOCIIEdy-
IOIIUX U3MEHEHUN APYIUX YYaCTBYIOIINX B €r0 BRIYMCIIEHUU CTPOK). B pe3ysbsTaTe BOCCTaHOBIE-
HUE BBITPYKEHHBIX TaHHBIX MOXKET 0Ka3aThCsI HEBO3MOXKHBEIM. BO BpeMs BOCCTaHOBJIEHUS BO3MO-
XKeH cOoM, maxke ecJiu MOJTHOe COCTOsSTHHE 0a3hl MaHHBIX COTJIACYeTCsI C YCIIOBUEM OTPaHUYEHUS,
10 IIPUYMHE TOT'0, YTO CTPOKM 3arpyzKarTCs He B TOM HOPSIAKE, B KOTOPOM 3TO yCJIOBUE OyHeT co-
6romaThes. IToaTOMy O/ ompeneneHns OTPaHUYEeHNH, 3aTParuBaoIUX APYTrUe CTPOKU U APyTrHue
TaOIHUITEI, UCIIONb3YUTE OrPpaHUYEHUsT UNIQUE, EXCLUDE MM FOREIGN KEY, €CJIH 9TO BO3MOIKHO.

Ecnu BaMm He HyKHa MOCTOSTHHO TTOOOePKUBaeMasi TapaHTHS I[eJIOCTHOCTH, @ JOCTAaTOYHO Pa30BOH
MTPOBEPKM MOOABISIEMOM CTPOKHU TI0 OTHOIIEHUIO K IPYTUM CTPOKAaM, BEl MOXKETe pean30BaTh 3Ty
MIPOBEPKY B COOCTBEHHOM Tpurrepe. (ITOT MOAXOMA MCKITI0YAET BHIIIIEOTTHCAHHBIE TTPOOIEMBI TPHU
BOCCTAHOBIEHWH, TaK KaK B BHITPY3Ke Pg_dump TPUTTEPHl BOCCO3TAIOTCS MOCJIE BOCCTAHOBJIEHUST
OAHHBIX, ¥ TI09TOMY 3Ta ITPOBepKa He OyAeT meHdCTBOBATH B IMIPOIIECCE BHITPY3KU/BOCCTAHOBJIEHUS. )

IIpuMmeyanue

B Postgres Pro mpepfmosnaraeTcs, YTO YCIOBUS OTPaHUYEHUU CHECK SBJISIOTCS MOCTOSHHBIMH, TO
€CTh IIPY OOMHAKOBHIX JaHHBIX B CTPOKE OHM BCETHA BHIOAIOT OOAMHAKOBBIM Pe3ynbTaT. IMEeHHO 3TUM
ITPeOIIoIoKEeHNEeM OIIPaBOBIBACTCS TO, UYTO OTPAaHUYEHUST CHECK IIPOBEPSIOTCS TOJIBKO IIPHU H00aB-
JIEHWHY UM U3MEHEeHHUH CTPOK, a He IPU KaxkaoM obpamiennu K HuUM. ([IpuBemEHHOE BHIIIE IIPemy-
IIpexXIeHre 0 HeOOIIyCTUMOCTH OOpallleHuH K OPyTrUM TabIuilaM sBISIeTCS YaCTHBIM CJIeOCTBHUEM
9TOT'O IPEATIONOKEHMUS.)

OmHaKO 9TO IIPEedronoXKeHHe MOXKEeT HapyIlaThbCsd, KaK 4JacTo OBIBaeT, KOTHa B BBEIPAXKEHUU
CHECK MCHOJIb3yeTCs TI0JIh30BaTeNnbCKasa PyHKIMsI, TOBefleHrue KOTOPOI BIIOCJIEICTBUYA MEHSIETCH.
Postgres Pro He 3ampelaer 3TOro, U €CJIM CTPOKU B TabJIHMIlE ITEPECTaHyT YAOBIETBOPSAThH Orpa-
HHUYEHHUI0 CHECK, 9TO OCTAaHEeTCs He3aMeYeHHBIM. B uTore Ipu MOIBITKE 3arPy3UTh BEITPYKEHHEIE
II032Ke MaHHBIE MOTYT BO3HMKHYTH HpoOiieMbl. I103ToMy momoOHEIEe M3MEHEHUS PeKOMEHOYyeTCs
OCYIIEeCTBISATH CIeOyIOIIuM 00pa30M: yIaIuTh OrpaHudYeHue (UCIonb3ys ALTER TABLE), U3MEHHUTH
ompemesieHre QYHKIIMH, a 3aTeM Iepeco3faTh OrpaHuYeHre TOH XKe KOMaHOoM, KOTopasi IIPH 9TOM
IIePEeIIPOBEPUT BCE CTPOKH TaOIUITH.

5.5.2. OrpaHunuyeHmsa NOT NULL

Orpanuyenue NOT NULL mpocTo yKa3bIBaeT, YTO CTONOEI] He MOXKeT TpuHuMaTh 3Hauenue NULL. ITpu-
Mep CHHTaKCcuca:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric
)i
MoOKHO TakKXKe SIBHO YKa3aTb UMS OTPaHUYEHNsA, HallpDUMeED:

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

)i

Orpaanyenue NOT NULL o6bpI94HO 3a0aé€TCs KaK orpaHuuYeHue cTonbia. CHHTAKCUC OJIS ero 3allliCH B
BUJIE OTPAaHUYEHUS TAaOIUIILI CIeOYIOIIHH:

CREATE TABLE products (
product_no integer,
name text,
price numeric,
NOT NULL product_no,
NOT NULL name
)i
OHHaKO 3TOT CHUHTAKCHC HE€ sABJIIEeTCA CTaHOAPTHBIM U IIPEeJHAa3Ha4€H, I''/TaBHBIM 06pa30M, OJisi UCIIOJIb-
30BaHUS yTUIUTON pg dump.

Orpanuyenue NOT NULL dyHKIIMOHANbHO 9KBUBAIEHTHO OTPAaHMYEHUIO0 CHECK (mMg_crombpya IS NOT
NULL), HO B Postgres Pro ssBHoe orpanudyenue NOT NULL paGoTaeT 60siee aphpekTHuBHO.

EcTecTBeHHO, /I CTOIOIIa MOXKHO OTIPEIEIUThL O0JIbIIIe OQHOTO OTPaHuUYeHUs. [IJI 9TOT0 UX HYKHO IIPO-
CTO yKa3aTb OOHO 3a APYTUM:

CREATE TABLE products (
product_no integer NOT NULL,
name text NOT NULL,
price numeric NOT NULL CHECK (price > 0)
)i
IMopsimok 3mechk He UMEET 3HAYEeHUs, OH He 00s13aTEeJIbHO COOTBETCTBYET MOPSAKY IIPOBEPKU OTrpaHHYe-
HHUU.

OpnHako cronbell MoXKeT UMeTh He 6oJiee ogHOTO sBHOTO orpanudenus NOT NULL.

st orpasn4geHus NOT NULL ecTh U 06paTHOe: orpaHmYeHre NULL. OHO He 03HA4YaeT, YTO CTOI0eI] JOoJl-
XKeH uMeTh ToJbKO 3HadyeHne NULL, uTo KoHedHO Oblmo 61 GeccMbicieHHO. CyTh XK€ ero B MPOCTOM
yKa3aHuH, 94TOo cTosbel moxkeT uMeTh 3HaueHre NULL (3To moBemenue mo ymondaHuo). OrpaHUYeHUe
NULL OTCYTCTBYeT B cTaHZapTe SQL 1 nCrionb30BaTh €T0 B IEPEHOCUMBIX IIPUTIOKEHUIX He crenyet. (OHo
oo mob6aBiieHo B Postgres Pro Tonmbko miiss coBMeCTUMOCTH C HeKOoTopwkiMu apyrumu CYB]I.) OgHako
HEKOTOPHIE IT0Ib30BaTEJIH JIIOOSAT ero UCII0Ib30BaTh, TAK KaK OHO ITI03BOJISIET JIETKO IEPEKJIIoYaTh orpa-
HU4YeHUd B cCKpunrte. Hanpumep, BBl MOXeETe Ha4daTh C:

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

)i

¥ 3aTeM BCTaBUTH KJIIOYE€BO€E CJIOBO NOT, rge HOTpe6yeTC5{.

IToocka3ka

IIpu mpoekTUpoBaHuU 0a3 MAHHBIX Yallle BCEro OOJILIIMHCTBO CTOIOIIOB OOJIKHEI OBITh TOMEYEHEI
kak NOT NULL.

5.5.3. OrpaHM4YeHuna YHUKaJIbHOCTH

OrpaHuyeHus YHUKAIbHOCTH TapaHTUPYIOT, YTO JAaHHEIE B OITPeOeJIEHHOM CTOJIOIE UITH I'PYIIIE CTOIOIIOB
VHUKAJIBHBI CPEIu BCEX CTPOK Tabmuilbl. OrpaHUYeHNe 3alliChIBAeTCS TaK:
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CREATE TABLE products (
product_no integer UNIQUE,
name text,
price numeric

)i

B BHU[E OIrPpaHHUYEeHUA CTOH6LI8. U TakK:

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

UNIQUE (product_no)
)i
B BUOE OrPaHUYEHUA Ta6J'II/II_IbI.

YTo0OHI ONpPEeIenuTh OrPaHNYeHNe YHUKAILHOCTH [JIs TPYIIIIEl CTOJIOIIOB, 3AIIUIINTE €r0 B BHEe OrPaHU-
YeHUs TaOIUIL], IEPEedYrCIuB UMEHa CTONOII0B Yepe3 3amlsTyIo:

CREATE TABLE example (

a integer,

b integer,

c integer,

UNIQUE (a, c)
)i
Taxkoe OrpaHHNY€eHNEe YKa3bIBaeT, YTO COUeTaHue 3Ha4YeHun IIepPeYdYrCIIEHHBIX CTOH6HOB OOJI2KHO OBITH YHU-
KaJIbHO BO BCeH Ta6HI/IHe, TOrgda KaK 3HAYEHHSA KaXXOoro CTOH6Ha IIO0 OTOEJIBHOCTU He OOJIZKHEBI OBITH (I/I
0OBIYHO He OYOyT) YHUKAJIbHBIMU.

Brl MOKeTe Ha3HAYUTD YHUKAJIBHOMY OTPDAHUYEHUIO UM OOBIYHEIM o6pa30M:

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

)i

HpI/I I[O6aBJ'[eHI/II/I OrpaHHUY€eHHNsA YHUKAJIBHOCTHU GYJIGT ABTOMaATH4Y€E€CKH CO30aH YHI/IKaJIbHBIfI UHOeKC-B-
oepeBo Ojis CTOJ'I6].[a UJIN T'PYIIIIEL CTOJ'I6LIOB, IIePpeYUuCJIEHHBIX B OTPAHNYEHHUHN. YcnoBue YHUKAJIBHOCTH,
PacCIIpoCTpaHAgAIIeeCsa TOJIBKO Ha HEKOTOPEIE€ CTPOKH, HEJIb35 3allMCAaTh B BUOE OTPaHUYEHUAd YHUKAJIb-
HOCTH, OOHAKO TaKoOe yCJIOBHM€ MOXKHO YCTAaHOBHUTEL, CO3O0aB YHHKaHBHBIﬁ YaCTUYHBIN UHOEKC