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Mpepucnosue aBTopa

C cucremoii yrpasieHusi 6aszamyu JaHHbIX PostgreSQL MHe J0BeNOCh MO3HAKOMUTBCS
B 1998 romy, aTo 6bL1a eme Bepcus 6.2. BakHyio posib B Moeit Bctpeue ¢ PostgreSQL cbir-
pan Bagum MuxeeB, KOTODBIN B Te TOABI ObUI OTHUM M3 KIIOUEBBIX Pa3pabOTUMKOB 3TO
CYB[I. IMocsne nepexopa B 2000 roxy Ha MpernoiaBaTeabckylo paboTy B By3 MHe MOTpe6oBa-
J1ach cBo60IHO pacnpocTpaHsemast CYB/ 11 MCIToNb30BaHMS B yueOHOM mportecce. Ha sty
ponb upeanbHo nogxonuna CYB]I PostgreSQL.

KHura, KOTOpyw BbI AepXXUTe B PyKax, MOSIBUIACh MO MHUIMATUBE U IMPU MOAAEPKKe
kommaHuu Postgres Professional — poccuiickoro nmocrasmiyka CYB]], PostgreSQL. Jletom
2016 ropa g BCTpeTMIICS € AupeKTopom KomnaHuy Onerom bapTyHOBbBIM. OH BbICKa3ajl
UIer o ToM, uTo aJis pacripoctpaHedus CYB]] PostgreSQL Heo6X0onuM y4eOHMUK I10 SI3bI-
Ky SQL. PostgreSQL siBiisieTcst caMoit IPOABUHYTOI cBO60OIHO pacrpoctpansiemoii CYB]I, ¢
OueHb XOpolleit moamep:kkoii crangapra SQL. TeM He MeHee CYIIECTBYIOT U crienuduue-
CKMe 4epThl, Ipucyne uMeHHO PostgreSQL, mo3TomMy Takoi yue6HUK JOJIKEH ObLT OTpa-
KaTh 3Ty criennuky. [IoCKoNbKY s y>ke MHOTO JieT ucronb3oBai PostgreSQL B riperonasa-
HUU B By3e, To Oser BapTyHOB IPeJ/IOKMI MHE 3aHSThCSI HAITMCAHMEM TAKOTO yueOHMKa.
9To MpenJioskeHNe 0Ka3aJ10Ch MHE OUYeHb MHTEePEeCHBIM.

MbI 06cynwitu iaH 6yayiero yue6Huka ¢ I[lasyiom JlyzanoBbIM 1 Eropom POrosbim, KOTO-
pble 3aHMMAIOTCST 06pPa30BaTEIbHBIMY MMPOrpaMMaMy KoMIlaHuu. OHU COTTIACYIIACH BbI-
CTYIIUTDb B TPYAHOI ¥ OTBETCTBEHHOI poNu pemakTopoB KHUru. KoopamnHuupoBamm paboTy
HaJ y4eOHMKOM ¥ [IOMOTa/IM Ha Pa3HBIX CTAOMSIX STOTO TPyAHOTO mpoiiecca Oner BapTyHOB
M 3aMeCTUTEeNb AupeKkTopa Komianuy ViBaH IlaHueHKo. OpUTMHATBHYIO O00KKY KHUTK
coenan Auppeit KnumkoBckuit, a ETop POroB moaroToBM/I MpeIMeTHbI yKa3aTeslb, 61aro-
Iapst KOTOPOMY KHUTOJi 6yIeT yao6HO IMoIb30BaThCsl. Boobiie, 63 moaaepskky KOMITaHUM
Postgres Professional yue6HMK B TAKOM BUJIe HE CMOT GbI COCTOSIThCSI.

IMaHHBI YIeOHUK PEKOMEHIYETCS MCIIOb30BaTh B KOMIUIEKCE C YUeOHMKOM 10 OCHOBAM
TEeXHOJIOrUit 6a3 JAHHBIX, KOTOPbIN HamucaH mpodeccopom CaHKT-ITeTepOyprckoro rocy-
JIapCTBEHHOrO yHuBepcuTeTa boprucom AceHoBuueM HOBMKOBBIM TakKe IPpU IOIIEPKKE
kommaHuu Postgres Professional. BaxkHbIM sIB/IsIeTCSI TO, UTO B 060X yUeOHMKAX IJIST UJT-
JIIOCTpaLuy TIPMEMOB MpUMeHeHMs 3bika SQL MCIonmb3yeTcs OgHa U Ta ke yuebHas 6asa
JaHHBIX «ABManepeBo3Ki», paspaboTanHas ITaBiom JIysaHoBbsIM 1 EropoM Poroseim. OHa
COAEPKUT IaHHBIE, IT0 CBOMM CBOJMCTBAM OJIM3KME K peaJbHbIM. JTO IMO3BOJIIET B Kade-
CTBe YIIpasKHEeHMII MOAEIMPOBATh CUTYAI[VM, KOTOPbIE MOIJIM ObI MMETb MECTO B PEAIbHO
paboTe cIielrMaaucTa 1o 6a3amM JaHHbBIX.



IIpeducnosue asmopa

3HaHMEM TOJIbKO si3bika SQL KBanmuduraius crenmuanmcTa mo 6asaM JaHHBIX He ucuep-
MTBIBAETCS, TTIO3TOMY Ha caiiTe kommanum Postgres Professional rpemcraBieH 1enblii psif
«(upMeHHbIX» YUe6HbIX KypcoB 1o PostgreSQL. Ccblika Ha HUX IpYUBeeHa B KOHIIe KHY-
' B pasjieie «PeKoMeHyeMble MCTOUHUKN».

B manax aBTopa u kommnaHuu Postgres Professional — BbINycK BTOPOIt 4acTu yueGHU-
Ka. OHa 6ymeT mocBsieHa 60ee CIOKHBIM BOIIPOCAM MCIOIb30BaHMs s13bika SQL B cpe-
ne CYB]I PostgreSQL. IIpenmonaraeTcsl pacCMOTPETh TaKie TeMbl, KaK XpaHMUMble (PyHK-
UM U Tipouenypsl, s136ik PL/pgSQL, TpuUrrepsl, HOJIHOTEKCTOBBIN [OUCK, PACHIUPSIEMOCTb
PostgreSQL.

E. I1. MopzyHos



BeepeHue

B HacTosmee BpeMst TEpMUH «6a3a JAHHBIX» M3BECTEH MHOTUM JIIOASIM, JasKe TaJleKUM OT
npocdecCOHaNbHOM pa3paboTKY KOMIThIOTEPHBIX ITporpamMM. Basbl JaHHBIX CTAIM OUeHb
IIMPOKO PACIPOCTPAHEHHO! TEXHOJIIOTHUEN, UTO TIOTPe6OBaIO, B CBOIO OYEPEb, OOJbIIIe-
T0 YMC/Ia CHeIlMaJMCTOB, CIIOCOOHBIX ITPOEKTUPOBATh UX U 06CTYKMBaTh. B Xome 3BoIO-
MY TEOPUU U TIPAKTUKM 6a3 JaHHBIX CTAHIAPTOM Je-(HaKTo CTala pelsIMOHHAs MOIETb
JAHHBIX, @ B paMKaX 3TOi Momenu chOpPMUPOBAJICS U CIIEIMaTU3UPOBAHHBIN SI3BIK MTPO-
rpaMMMPOBaHMS, TIO3BOJISIIOIINI BBITIONHSTh BCe HEOOXOAMMbIE OIepaln ¢ JTaHHbIMU —
Structured Query Language (SQL). Takum 06pa3om, BaskHbIM KOMITOHEHTOM KBannduka-
LMY CTIeLMAICTA B 06/1acTy 6a3 JaHHbBIX SBJISETCS BlageHue s13bIkoM SQL.

B HacrosiieM yueGHOM ITOCOOMM M3J/IaraloTcsl OCHOBBI sI3bika SQL — 3TO 6a30BbIif KypC.
IpuueM sI3bIK pacCMaTPUBAETCS TPUMEHUTEIbHO K KOHKPETHO CICTeMe yIIpaBieHust 6a-
3amu gaHHbIX (CYBI) — PostgreSQL. Peanmnsanusg si3pika SQL B kaxxpmoit CYB]L cooTBeT-
CTBYET CTAaHIAPTY B TOI MM MHOI CTEIIeHY, HO KpOMe CTaHZAPTU3MPOBAHHbBIX (DYHKLVI
”1 BO3MOXHOCTeit, Kaxknasa CYB/I npepjaraet U CBOM LOIOIHUTENbHbIE PAaCIIUPEHNS SI3bI-
Ka. PostgreSQL obGecreunBaeT OUeHb XOPOIIYIO MTOAIEePKKY CTaHIapTa s13bika SQL 1 Takke
MpeoCTaB/isIeT MHTepeCHbIe U MTPaKTUUeCKH Moe3Hble JOIMOJHUTEIbHbIe BO3MOXHOCTHU.
OpHMM 13 rMaBHbBIX JOCTOMHCTB PostgreSQL sBisieTcst paciimpsieMoCTb. TO O3HAYAET, Ha-
MIpMMeD, YTO TI0Tb30BaTENb (KOHEUHO, SBISIOMIMIACS CIIeNManICTOM B obmacTu 6a3 JaH-
HBIX) MOXKET pa3paboTaTh CBOY COOCTBEHHbBIE TUIIbI JAHHBIX. ITU TUIIbI JAHHBIX OYAYT 00-
JIaJaTh BCEMM CBOJCTBAMM BCTPOEHHBIX TUIIOB JaHHBIX M MOTYT GbITh BBEIEHBI B paboTy
6e3 ocraHoBa cepBepa. Kpome Toro, PostgreSQL siBysteTcs CBOGOIHO pacpoCTpaHsIeMbIM
MIPOTYKTOM C OTKPBITBIM MICXOZHBIM KOJIOM, KOTOPBII JOCTYIIEH Ha GOJBIIIOM UMCIIe TIaT-

dbopm.

B mocobuu paccMaTpuUBaIOTCSI HE TOJIBKO BCe OCHOBHbIE KOMaHIbI sI3bIKa SQL, HO Takke U
Opyrue BOIIPOCHI, TaKMe KaK MHAEKCbI M TPaH3aKIUN.

Kuura HamcaHa TakKMM 06pa3oM, UTOOBI ee MOKHO ObLIIO MCITOIb30BaTh KaK IO, PYKOBO/I-
CTBOM ITPEIOJaBaTess, Tak ¥ CAMOCTOSITe/IbHO. [Ipe/inonaraeTcs, 4YTo CTyAeHTbI UMEIOT 0-
CTYII K yKe ycraHoBeHHOM CYDB]I, mostomy npouenypa yctaHoBKU PostgreSQL neTanibHO
He pacCMaTpMBAETCs, a JIMIIb JAIOTCS YKasaHMUs O TOM, IJe HaliTV MHCTPYKIMK TI0 yCTa-
HOBKe.

9To mocobue TMpegHasHAYeHO IJIST TTOMyUYEeHUS MPAKTUYECKMX HABBIKOB VMCIIOTb30BaHMS
si3bika SQL. Yue6HBI MaTepuast MOAAeTCS TaKMM 00pa3oM, UTO MHOTYE BasKHbIe 3HAHUS



Beedenue

YUTATETb JO/KEH IOMYYUTh B Pe3y/IbTaTe BBHIIOJHEHUS 3aJaHNil, HAXOOSIIMUXCS B KOH-
1le KaXX[Io¥i I71aBbl. B OCHOBHOM TEKCTe IVIaB 9T 3HAHMSI MOTYT OBbITh He Ipe[CTaBJIeHbI.
IpenrionaraeTcs, YTO 3HAUMTETbHAS YaCTb 3aJaHuii 6yIEeT BBITOMHITHCSI YMTATENIEM Ca-
MOCTOSITEJIBHO C TTOMOIIbI0 JoKyMeHTanyu Ha CYB]I PostgreSQL, HO 3auacTyio AAIOTCS U
YKa3aHMS K X BBITIOJTHEHUIO. 3alaHMs, TIPUBEIeHHbIE B TTI0COOMM, Pa3INYaIOTCS IO YPOB-
HIO CTokHOCTH. CaMble CIOKHbBIE M3 HUX, a TAKKe Te, KOTOpble TPeOYIT MHOTO BpeMeHM
ILJIST BBITIOJTHEHWSI, OTMEUEHbI 3BE€3T0UKOI.

3aJaHysT MOKHO BBITIONHSITH 10 Mepe M3yUeHMsT y4eOHOT0 MaTepuana KOHKPETHO IJ1aBbl.
O HaKO HEKOTOPbIE U3 HUX MMEIOT KOMITJIEKCHBIN XapaKTep, TO3TOMY JIJISI X BHITIOJTHEHUS
He0oOXOAVMO U3YUNUTh BCIO IVIaBY WM, KAK MMHMMYM, HECKOJIbKO ee pa3esioB.

XoTs mocobye uMeeT MPaKTUUECKYI0 HAITPaBJIeHHOCTD U He SIBJISIETCS TEOPETUYECKUM Kyp-
COM, BCe Xe B [IepBOjJi IJaBe KpaTKo, Ha 3JIeMeHTapHOM YPOBHE M3/I1aratoTcsl OCHOBHbIE T10-
HSTUSI Teopuy 6a3 JaHHBIX U PEISIIMOHHOI MOZEIN. DTO CIeIaHO JIJIS TOTO, YTOObI CTYIeH-
ThI MOIVIV IIPUCTYTIUTD K MPAKTUIECKOMY OCBOEHMIO si3bIka SQL 6e3 3afepskKKu, C MepBbIX
JHell yueOGHOro CeMeCTpa, ellle 10 TOr0 MOMEHTA, KOTIa STY ITOHSTHS OYIyT OCHOBATEbHO
pPacCMOTpPEHBI B JIEKLIMOHHOM KypCe.

Ha dakynbrerax MHGOOPMALMOHHBIX TEXHOJIOTUI B POCCUIICKUX By3ax 6a3bl JAHHBIX Tpa-
OULIMOHHO M3Y4YaloTCsl Ha BTOPOM WJIM TpeThbeM Kypce. [IpuueM 3TOM AUCHUIUIMHE, KaK
MIPaBUIIO, OTBOOUTCS OAVH ceMecTp. OJHAKO KOINUECTBO aKaJeMUUECKUX YIeOHBIX YaCOB
MOKeT pa3nnuaTthes. EM Ha pakTUdYecKkye 3aHITHS M0 3TOM TUCIUIITMHE YIeOHbIi I1aH
OTBOIMT 36 4acOB, TOT[Ia Mbl PeKOMeH/IyeM Cjlefyioliee pacipeseneHe BpeMeH! Ha U3y-
YyeHMe MaTepuasa rmocoous.

Mnaea 1. BeeneHue B 6a3bl AaHHbIX M SQL 1 vac
MnaBa 2. Co3paHue paboyeii cpeabl 1 vac
Mnaea 3. OCHOBHble onepauuu ¢ Tabnmuamm 4 yaca
Mnasa 4. Tunbl faHHbIX CYB[, PostgreSQL 4 vaca
MnaBa 5. OCcHOBbI f3blIka ONPEAENEHNs faHHbIX 4 vaca
Mnaea 6. 3anpocsl 8 vacos
[naBa 7. U3MeHeHune faHHbIX 4 yaca
Mnaea 8. MHaekchbl 2 yaca
MnaBsa 9. TpaH3akuum 4 yaca
Maea 10. MoBbilweHWe NpOU3BOAUTENBHOCTU 4 yaca

[nmaBbl 1 ¥ 2 MOTYT OBITh M3yUEHBI 3a OJHO JABYXYAaCOBOE 3aHSTHE, MOCKOJIbKY CUCTEMA
PostgreSQL yske mo/mKHa ObITh YCTAHOBJIEHA B YUEOHO ayIUTOPUM 3apaHee.

ImaBa 3 mpeacraBisieT co00i KpaTKMii 0630p OCHOBHBIX BO3MOXKHOCTe si3pika SQL, mo-
CJle ee U3yyeHMsI CTyIeHThI JOIKHBI ITPEICTAB/SATh cebe IIPOCThIe CITOCOObI UCTTOMb30BAHMS



Bsedenue

BCEX OCHOBHbBIX KOMaH[, SI3bIKa. JTa IJlaBa HE OUYE€Hb CJIO’KHadA, HO O6’beMHaH, IIO3TOMY Ha
ee u3ydeHmne OTBOAUTCA YeTbIpe yaca.

'naBa 4 mocBsilleHa PaCcCMOTPEHMIO OCHOBHBIX TUIIOB JAaHHBIX, UCIOAb3yeMbiX B CYB]]
PostgreSQL. 9To 6osbliasi r71aBa, OHAKO B HEll 3HAUUTEbHYIO YaCTh COCTABJISIIOT 3aJaHMs
u ynpaskHeHus1. [IpearionaraeTcs, YTO CTYAEHTHI 32 UeThIpe 4aca JOKHBI YCBOUTD TOJIBKO
OCHOBHBbIE TTPMEMbI UCITOJIb30BAHMS TUIIOB AAHHBIX. A [IJIS1 TOTO, YTOOBI 3HAHUS 3aKpeIn-
JIUCh, PEKOMEH/IYeTCSI 06paliaThCsl K MaTePUaIy 3TON IJIaBbl (B TOM UMC/IE U K YITPaKHEHU -
SIM) B IIPOLIECCE U3YUEHMS OCTAIBHBIX IJIaB IOCOOMS PV HEOOXOAUMOCTHM YTOUHEHMS TEX
WV MHBIX 0COOEHHOCTEN MPUMeHEeHYs KOHKPEeTHBIX TUIIOB. PacripenenuTb BpeMsl, Bbie-
JIEHHOe Ha M3y4YeHMe ITOi IIaBbl, Mbl pEKOMEHAyeM CIemyIouMM o6pa3oM: IBa yaca Ha
TepBbIe UeThbipe pasjesna — YUCI0BbIe ¥ CTPOKOBBIE TUITbI, TUTIBI «1aTa/BpeMsi» 1 JIoTuye-
CKUIA TUII, ellle ABa 4yaca — Ha MaCCMBBI M TUI jSson/jsonb.

YTo6bI BHITTOMHSTD 3aITPOCHI K 6a3e TaHHbIX, HEOOXOIMMO XOPOIIO MTIOHMMATh €€ CTPYKTY-
Py, B3auMOCBsI3u Tabyuil. ITosToMy IVIaBa 5, B KOTOPOi pacCMaTpUBAIOTCS OCHOBBI SI3bIKA
ompemeeHus JaHHBIX, OYEHb BayKHA C TOUKM 3PEHMS HeTaJbHOro MU3ydyeHus Tabauil Oa-
3bI JAHHBIX «ABMAIIePEBO3KM» U IMIOATOTOBKM K OCBOEHMIO IIaBbI 6. ITOCKOIBKY MaTepuas
IJIaBbl OCHOBAH Ha TOM, YTO 6a3a JaHHBIX yKe pa3sBepHYyTa Ha KOMITbIOTEpEe CTYIEHTa, TO
BBOIUTDb KOMaH/IbI I/Is1 CO3TaHMS TabIuIl He TpeGyeTcst. DTO IMO3BOJISIET COKPATUTh BpeMSI,
3aTpauyuBaeMoe Ha M3y4YeHMe IJIaBbl. B TOCOOMM IIPUHSIT ITOAXOI, IIPM KOTOPOM CHavasa
paccMaTpUBAIOTCST KOMaH/IbI OIIpeeaeHMs JaHHbIX, a 3aTeM — KOMaHIbl MaHUITY/IMPOBa-
HUS JaHHBIMU. [I03TOMY I1aBa 5 «OCHOBBI SI3bIKA OTpEeAeIeHUsT JaHHBIX» TIPeIIIeCTBYeT
1aBe 6 «3ampockl». OMHAKO M36paHHbIi ITOIXO0/ Peaan3yeTcs He CMIIKOM KeCTKO: B 00-
30PHOI ITaBe 3 pacCMaTPMBAIOTCSI OCHOBHbIE KOMAaH/IbI, B TOM YMC/Ie U HECJIOKHbIe 3a-
MPOCHI. A 3aIIPOChl — 3TO Y3Ke SI3bIK MaHUITYJIMPOBAHMS JaHHbIMKU. Ha u3ydyeHue riaBbl 5
OTBEIeHO YeThIpe uaca. B TeueHue MmepBOro ABYXUacCOBOIO 3aHATHUS HYKHO M3YUUTD OBa
MepBbIX pasfena, B KOTOPBIX OCBEIAIOTCS TaKye BOIMPOCHI, KaK OrpaHUYEeHUS 1eJT0CTHO-
CTY U CO3JIaHMe U yaaneHue Tabmuil. Bropoe IByX4acoBOe 3aHSTHE HYsKHO TTOCBSITUTD U3Y-
YEHMIO TPeX OCTaBIIMUXCS Pa3desioB. B HUX roBopuTcs o crocobax Moavidurauum Tabmnii,
a TaKke O MpeICTaBIeHUsX (Views) 1 cxeMmax 6a3bl JaHHbBIX.

[maBa 6 SBSIETCS I€HTPAJBHONM IIaBOM MMOCOOMS, IOITOMY HA €e M3ydeHMe OTBOIMUTCS
BOCEMb YacoB, T. €. OOJblle, YeM Ha M3yuyeHMe Opyrux rnaB. OHA COCTOUT U3 YeThIpex
pasgenoB. [TIepBblii U3 HUX MMOCBSAIIEH PA3HOOOPa3HBIM TOTOTHUTETHHBIM BO3MOKHOCTSIM
koMaHabl SELECT. Peub umeT, B 4aCTHOCTM, O TaKMUX Belllax, Kak Ipemjaoxkenus LIMIT
u OFFSET, oneparop LIKE u peryasspHble BbIpaskKeHUS B yCAOBUSIX npernoskeHust WHERE
U O OPYTUX BO3MOXHOCTSX. TeM He MeHee MaTepuasa 3TOro pasgesia HeC/JIOKHbINM, IJIs1 €ro
M3yUeHUs NOCTATOUYHO BbIIENIUTD OOVH Yac. Bo BTOpoM pa3fesie pacCKasbIBAeTCs O CIIOCO-
6ax coemqMHEHMS TAbMUII. ITO OoJIee CJIOKHAS TeMA, [TOITOMY JIJISI ee U3yUeHUs] He0OXOam -
MO BBIJIEIUTD ABa yaca. TpeTuit pasfe MoCBsLleH arpermpoBaHUIO U IPyHIIMpPOBKe. B Hem



Beedenue

paccMaTpuBaeTCs M TaKasl BXKHASI M MHTePeCcHas! TeMa, Kak OKOHHble QyHKUMM. [JaHHbI
pasgen Takke TpebyeT AByX4acoBOTO 3aHSTUsI. CaMblil CJIOXKHBIN pasmes 3TOi IJIaBbl —
yeTBepThIli. OH MOCBSIIEH MoA3anpocaM. B HeM, B 4aCTHOCTH, OCBeIllaeTCs TaKasi BaskHasI
M MHTEepecHas TeMa, Kak obmie Tabnuunble BeipakeHust (Common Table Expressions —
CTE). [Ins u3yueHus MaTepuaia JaHHOTO pasjiesia HeoOX0aMO BbIAEIUTD TPU Yaca.

B m1aBe 7 cobpaHbl Bce KOMaHAbI, MpegHA3HAUYEHHbIE JJISI U3MEHEeHMS JaHHbIX: BCTaBKa
CTPOK, UX OGHOBJIeHMeE U yHaneHye. II0CKOMbKY B IIPeJIIeCTBYIOMMX [IaBaX 3T KOMaH/IbI
y>Ke TIPUMEHSIIUCD AJIs1 pellieHys MIPOCThIX 3a7ay, TO B JAaHHOJ IVIaBe PacCMaTpUBAIOTCS
60s1ee CI0KHBIE CIIOCOOBI X MUCIIO/Nb30BaHMS. B Helt MHOTO yIpaskHeHUit, OHU COCTaBJIS-
I0T TIOJIOBYHY ee 06beMa. PekoMeHyeTcs yoenuTh ABa Jaca U3yIeHMI0 CII0COO0B BCTaBKYU
CTPOK B TaGINIIBI, & ellle Ba Yaca — PACCMOTPEHMIO OTepanyii 0GHOBJIEHUS U YO ATeHNS
CTPOK.

I'maBa 8 mocBsIIeHa MHIEKCaM, OHa HeGObIIIast, TO3TOMY C Heli MOXKHO 03HAKOMMUThBCS 3a
OOHO ABYX4acoBoe 3aHsTue. [I0CKOMIbKY MHOEKChI TECHO CBSI3aHbI C BOIIPOCAMMU ITPOU3BO-
IUTEIBHOCTH, T. €. CKOPOCTY BBIITOJIHEHMSI 3aIIpOCOB, TO OBLIO ObI 1€71eCO00pa3HO TocIIe
MU3y4eHUs 3aKII0UMUTEeTbHO IJIaBbl BEPHYTHCS K IVIaBe 8 U MOCMOTPeTh Ha MpefCcTaBieH-
Hble B Heil KOMaH/Ibl U 3aIlIPOChI, yKe 3Hasg 0 KomaHae EXPLAIN.

TpaH3aK].U/I$[M MOCBsIIIeHa I71aBa 9. MexaHM3Mbl X BbITIOJTHEHMSI UMEIOT MHOTO TOHKOCTeﬁ,
IMO3TOMY IIDU U3YUYEHUN 3TOM IJIaBbl HEO6XO,Z[I/IMO SKCIIEPMMEHTUMPOBATDH M CTaPATbCA 00b-
SICHUTD IMOJTyY€HHbIE pe3y/IbTaThbl.

B 3axmtounTenbHOI rmase 10 paccMaTpUBAIOTCS BOMPOCHI TTOBBIIIEHMSI TPOMU3BOAUTENIbHO-
CTH. DTa IVIaBa MOKET IT0KA3aThCsI CJIMIIIKOM abCTPaKTHOI U CJIOKHO IJIS1 HAUaJIbHOTO Kyp-
ca s3b1Kka SQL, TeM He MeHee OHa OUeHb BaskHa. CTyAeHTHI OIKHbI HAYUUThCS UMTATh I1J1a-
HBI BBITIOJTHEHMS 3aMIPOCOB U IOHMMATh Ha3HaUeHMe KaXKI0¥i onepalyy, peLcTaBleHHO
B IJIaHe. A OBJIaJieHM e UCKYCCTBOM ONITUMM3AIIUM 3aIIPOCOB ITOTPEOYyEeT MHOTO BpeMEHU U
OIIbITa, OHO TIPUJIET He Cpasy.

B ToM ciiyuyae, Korga Ha MpaKTUUeCcKue 3aHSITHUS 110 JUCHUIIIMHE «Basbl JaHHBIX» B yue6-
HOM IIJIaHe OTBOAUTCST 54 yaca, MOKHO M3MEHUTD TpeljiaraeMoe pacipemeneHe yueo-
HbIX YacoB. B UacTHOCTHM, B IMIaBe 4 MOKHO OOJIbIlle BpEMEHM MOCBATUTDH TUIIAM JaHHbIX
json/jsonb u maccuBam. B ri1aBe 6 MOsKHO 60Jj1e€e TeTaabHO PaCCMOTPETh OKOHHbIE (PYHK-
LMY U OOIIIVe TabIMUHbIe BeIpaskeHus1. [Ipy M3yueHMM I1aBbl 9, MOCBSIEHHOM TPAH3aKIIM -
sIM, 6bITO GBI 11€71eCO00pa3HO pa3paboTaTh HECIOKHOE MPUWIOKEHUE, B KOTOPOM MCITOJb-
30Ba/INCh ObI TPAH3AKIIMM, U MIPOBECTY SKCIIEPUMEHTDI C ITUM IPWIOKEHMEM, BbITIOTHSIS
rapaJijie;lbHO HeCKOJIbKO CEaHCOB M M3MEHS Sl IIPM 3TOM YPOBHM U3OJSALMM TPaH3aKIIUIA.
B pamkax riaBbl 10 MMeeT CMBICT BEPHYTHCS K KOMaHAaM ¥ 3allpocaM IVIaBbl 8 U M3YUUTD
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Bsedenue

IUIAHbI MX BBIMIOJTHEHMS ¢ MOMOIIbI0 KoMaHabl EXPLAIN. 3a cyeT JOMOIHUTEIBHOTO Bpe-
MeHM MOXXHO pacCMOTpeThb BCe 3aJjaHus U yIIpaskHeHUS MOBbIIIIeHHOV CJIOKHOCTU (TIoMe-
YeHHbIe 3Be3[J0YKOIi).

Takum o6pasoM, pacripeneseHe BpeMeH MOKET ObITb TAKMUM:

Mnaea 1. BBeaeHue B 6a3bl AaHHbIX M SQL 1 yac
Magea 2. Co3paHune paboueit cpenbl 1 yac
Maea 3. OCHOBHble onepauuu ¢ Tabnuuamm 4 vyaca
Mnasa 4. Tunbl panHbIx CYB[, PostgreSQL 6 yacoB
MnaBa 5. OcHOBbI f3blka ONPEeAENneHns AaHHbIX 6 yacoB
Mnaea 6. 3anpocsl 12 vacos
Mnaea 7. U3MeHeHMe AaHHbIX 6 yacos
MhaBa 8. MHaeKCbl 4 yaca
MnaBsa 9. TpaH3akuum 8 yacoB
Magea 10. MoBbilweHWe Npon3BOAUTENBHOCTU 6 yacoB

B moco6umu 1CIionb3yoTCs pa3inuHble BUABI MIPUQTOB /15 BbifeneHusT PparMeHTOB TeK-
CTa B 3aBUCUMMOCTM OT UX Ha3HaueHMs1. KomaH[Ibl, BBOAMMbIE [10JIb30BaTeeM Kak B cpefie
OTepaloOHHOl CUCTEeMBI, TaK U B cpelie YTUINTBI psql, BBIAEISIOTCS MOTyKUPHBIM MOHO-
MIMUPUHHBIM mpudTom. Hampumep:

psql -d demo -U postgres
170)071
SELECT avg( total_amount ) FROM bookings;

PesynbTaThl paboThl KOMaHJ OIEepalMOHHOM cucTeMbl ¥ SQL-KOMaH, BbIIOTHSIEMbBIX
B Cpefie YTUIUTHI psql, HareyaTaHbl MOHOIIMPUHHBIM HmipudToM. Hampumep, B oTBeT Ha
KOMaHIy

EXPLAIN SELECT * FROM aircrafts;

Ha 9KpaH OyaeT BhIBEAEHO CaeAyloliee:

QUERY PLAN

Seq Scan on aircrafts (cost=0.00..1.09 rows=9 width=52)
(1 cTpoka)

MbI HaieeMcs1, YTO U3yUeHNe MaTepuasa, M3JI0KeHHOTO B yueOHOM Toco6mm, OyIeT CIo-
co6GCTBOBATh ITOBBIINIEHNIO YPOBHS Ballleii KBaauMduUKAIMM U paclIiMpeHuIo mpodeccuo-
HaJIbHOTO KPyrosopa.
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maea 1

BeeneHue B 6a3bl paHHbIX M SOL

J7a rnaBa — BBOAHAsA. B HeWi Mbl pacckaxeM 06 ocHoBax 6a3 faHHbIX, O TOM, YTO TaKoe pensuMoHHas Mo-
[LeNb v 3a4eM HyXeH 3blk SOL. OYeHb BaXKHOW TEMOW 3TOW rMaBbl CTaHET ONUCAHWE NPeLMETHOM 061acTy,
Ha OCHOBe KOTOpoM ByaeT cnpoekTMpoBaHa yyebHas 6a3a AaHHbIX, KOTOpas U ByLeT CyXWUTb B KauecTse
NAOLWanKW ang nsyveHmns a3bika SQL. 31o nocobre npeaHa3HAYeHO B NEPBYH oYepenb A1 MPaKTUYeCcKoro
ocBoeHus s3bika SQL, a He Ans n3yyeHns Teopum 6as AaHHbIX, NO3TOMY AN U3yYEHNUS TeopUn HE0HX0ANMO
06paLLaThCs K aBTOPUTETHBIM MCTOYHUKAM, CMIUCOK KOTOPbIX NPUBEAEH B KOHLE y4yebHoro nocobus.

1.1. Yro Takoe 6a3bl AaHHbIX U 3a4€M OHU HYXKHbI

TexHomornu 6a3 JaHHBIX CYIIeCTBOBa/IM He Bcerga. OqHaKo 1 40 UX BHeIPEHMs B IPAKTUKY
JIIOAM TaKke cobupanu u o6pabaTeiBaau gaHHbie. OMHUM U3 CII0CO60B XpaHEeHUST JaHHBIX
OBV TaK Ha3bIBaeMble T1ockue daiinbl (flat files), koTopbie MMe oUeHb ITPOCTYIO CTPYK-
TYpY: JaHHbIe XPAHWINCh B BII€ 3aIIMCeIA, pa3ie/IeHHbIX Ha M0/t QUMKCHMPOBAHHOM [AJIMHbI.
B peanbHOI KU3HM MEXKIY JIeMEHTaMM JaHHBIX 3a4aCTyI0 BO3HMKAIOT C/IOXKHbBIE CBSI3MU,
KOTOpbIe HeOGXOIMMO TTepeHeCT! U B 3JIEKTPOHHYIO 6a3y maHHbIX. [Ipu MCIIOMb30BaHUMU
IJIOCKMX (PaiiyioB TU CBA3M OPraHU30BaTh CJIOKHO, a elle CI0KHee MOAAePKUBATh UX IIPK
M3MEHeHMSIX U YIaJeHUsIX OTHebHbIX 3/IEMEHTOB JaHHbIX.

OIHMUM U3 OCHOBHBIX IOHSITUII B TeOpUM 0a3 HAHHBIX SIB/ISIETCSI MOEIb JaHHBIX. MOXK-
HO CKas3aTh, YTO OHA XapaKTepusyeT CIoco6 OpraHU3alMi JaHHbIX M OCHOBHbBIE METO/IbI
JocTyra K HuM. CHavajia ObLIM MpeIIoKeHbl Mepapxuueckas ¥ ceTeBast MOIeIyu JaHHbIX.
OnHaKo B XOfe SBOMIOIUM TEOPUit U uaei Obla paspaboTaHa peIsIIMOHHAS MOMEIb TaH-
HBIX, KOTOpasl ceityac u SIBJISIeTCS JOMMHMpYIolieii. [I03TOMy B HAacTOsIIee BpeMsl Ipeoo-
yagaioT 6asbl JAHHBIX PEISLIMOHHOIO TUIA. X XapaKTepHOi 4epToii aBJseTcs TOT (axKT,
YTO JaHHbIE BOCTIPUMHMMAIOTCS II0/Ib30BaTeIeM Kak Ta6IuIlbl. B pacropsskeHuY ojIb30Ba-
TeJISI MUMEIOTCS OIepaToPhI IS BRIOOPKYM JaHHBIX M3 TAOJIII, a TAKKe JIJIsT BCTAaBKM HOBBIX
JAaHHBIX, O6HOB)’[€HI/IH M yaajleHus UMeInxcdad 1aHHbIX.

OpmHMM 13 TOCTOMHCTB PeJISIIMOHHOV 6a3bI TaHHBIX SIBJISIETCS €€ CTIOCOOHOCTD MO e PKI-
BaThb CBS3M MEX/Y 7leMeHTaMM TaHHbIX, M30aBJIsisd IPOrpaMMMCTa OT HeOOXOIMMOCT 3a-
HMMATbCS 3TOV pyTUHHOI ¥ OUeHb TPYL0oeMKOi paboToit. B Te BpeMeHa, KOr/ia TEXHOIOTUY
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I'nasa 1. BeedeHue 6 6a3wvl 0aHHbix U SQL

PENIIIIMOHHBIX 6a3 TAaHHBIX ellle He MOMYYMIIY IIMPOKOTO PaCIIpoCTpaHeHMsI, ITPOrpaMMMu-
CTaM MPUXOAMUIOCH Ha MPOIeAyPHBIX SI3bIKaX BPYYHYIO peain30BbIBaTh Takue onepaiun,
KOTOpbIe ceifyac Ha3bIBAIOTCSI KACKaIHBIM OOHOBJIEHMEM BHEIIHMX KIIoUeil M KacKaj-
HbIM yHaJeHMeM 3amyceil U3 MOTUMHEHHbIX Tabmuil ($haiyioB). 34ech CI0BO «BPYUHYIO»
03HAyvaer, 4To /151 BBINOJHEHMS 3TUX ONepaluii IpUXOAUI0Ch NUCATh KOA, COCTOSIIINI U3
2JIeMEeHTapHbBIX KOMaH/I, [TO3BOJISTIOIINI TOOPAaThCS 10 KaXKI0ii 06HOBIISIEMOI UK yaasse-
Moi1 3amycu. ToT mogxom K pabore ¢ 6a3amMmyu JaHHBIX HA3bIBAJICS HABUTAIIMOHHBIM — IIPO-
rPaMMMCT YKa3bIBaj MporpamMMe KOHKPeTHBI aJirfOpUTM Toucka 3anuceii. [IpuseneMm B
KayvecTBe IpyMepa IMPOCTYIO CUTYaLMIO: B 6a3e TaHHBIX, TOCTPOEHHOI Ha OCHOBe (haiiioB,
XPaHUTCSI MHGOPMAIVS O CTYAeHTaX M UX SK3aMeHALVIOHHBIX OlleHKax, IIPUYeM JIMUIHbIe
JaHHbIE CTYIEHTOB XPaHSITCS B OMHOM (aiiie, Ha30BeM ero yuIoBHO «CTYyIeHThI», a 9K3a-
MeHaIMOHHbIE OLIEHKM — B ApyroM ¢aiijie, KOTOPbIil YCUIOBHO Ha30BEM «YCIIEBA€MOCTb».
Ecnu TpebyeTcst yoaauTb MHGOPMAIIMIO O KOHKPETHOM CTYI€HTE U ero 9K3aMeHaIlMOHHbIX
OILIeHKAaXx, TO IPUAETCS He TOJbKO BIMOTHUTD ONIepaliio yaaJleHnsI KOHKPeTHOM 3anucy U3
daitna «CTymeHTbI», HO JOMOJHUTEIbHO OPTaHM30BaTh IIMUKJI [IJIsI TIOVICKA U YIAJIEeHUs TeX
3ammceit u3 Qaiina «YcreBaeMoCTb», Y KOTOPBIX KJIIOUEBOE TI0JIE MMEET TO Ke 3HauYeHue,
YTO U MOJIe B yaaysieMoit sanucu u3 daiia «CTymeHTbI».

Pa6oras ¢ pensiMoHHbIMM 6a3aMy JAHHBIX, IPOTPAMMMUCT M36aBJIeH OT TPOrpaMMUpPOBa-
HMSI HAa «aTOMapHOM» YPOBHE, TTIOTOMY YTO COBPEMEHHbIE SI3BIKMU JJIST «OOIIEHUST» C ITUMMU
6a3aMy JAaHHBIX ABJSIOTCS AeKIapaTUBHBIMM. DTO O3HAYAET, UTO JIJIsT ITOYUEHNMsI pe3yilb-
TaTa JOCTATOYHO JIMIIb YKA3aTh, UMO HYKHO TTOIYYUTh, HO He TpeOyeTcs MpeAIChbIBaTh
CII0CO6 TIONTYYeHMs Pe3yIIbTaTa, T. €. KAK €ro TOTYINTh.

Cucrtema 6a3 JAHHBIX — 3TO KOMIIbIOTEPU3VPOBAHHAs CUCTEMa, IpeqHasHaAueHHas s
XpaHeHus1, mepepaboTKM U Bblgauy MHGOPMAIMK 10 3aIlIpoCy IoIb30BaTeseii. Takas cu-
cTeMa BKITIOUAeT B ce6sI MporpaMMHOE U alllapaTHOe obecIieueHne, CaMy JaHHbIE, a TAKKe
0Jb30BaTeJIei.

COBpeMeHHbIe cucTeMbl 6a3 OAaHHBIX SABJIAIOTCA, KaK IMpaBuJ/IO, MHOI'OITIOJIb30BATE/JIbCKU-
MM. B Takux cucremax O,Z[HOBpeMEHHbH‘/JI OOCTYII K 6ase OAaHHBIX MOIYT IIOJIYYUTb CPa3y
HECKOJIbKO I10JIb30BaTeJIel.

OCHOBHBIM MPOTPAMMHBIM O6ecIieueHeM SIBJISIeTCST CHUCTeMa YyIipaBiaeHus 6asaMu JaH-
HbIX. [To-aHmIMiickM oHa HasbiBaeTcs database management system (DBMS). Kpome CYB/],
B cUCTeMy 0a3 JaHHBIX MOTYT BXOAUTH YTUJIUTBI, CPEICTBA IJIs1 Pa3pabOTKY ITPUIIOKEHMI
(mporpaMm), CpefCTBA ITPOEKTUPOBAHMS 6a3bl JAHHBIX, T€HEPATOPHI OTYETOB U IP.

IMonb3oBaTeny cucTeM ¢ 6azaMu JaHHBIX O PAa3Ie/sIOTCS Ha psA KaTeropuii. IlepBast Ka-
Teropusi — 3TO MPUK/IAJHbIE ITPOrPaMMMUCThI. BTOpast KaTeropusi — 3T0 KOHEYHbIE T10JTb-
30BaTesy, paii KOTOPBIX M BBITTOMHSETCS BCS paboTa. OHM MOTYT IMOMYYUTh JOCTYII K 6ase
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1.2. OcHoeHble NOHAMUS peSIAUUOHHOL Modenu

JaHHBIX, MCITOIb3YS MPUKIATHbIE TPOrPAMMbI WJIM YVHUBEPCAIbHbIE ITPUIOKEHUS, KOTO-
pble BXOIST B mporpamMHoe obecrnieuerue camoii CYB/. B 6ompminacTee CYB]] ecTh Tak
Ha3bIBaeMbli1 IIPOIIECCOP A3bIKA 3aIlIPOCOB, KOTOPbI IT03BOJISIET I10/Ib30BATE/II0 BBOAUTD
KOMAaH/IbI S13bIKa BBICOKOTO YPOBHS (HampuMmep, si3bika SQL). TpeTbs] KaTeropus Iojb30-
BaTeleil — 9TO aAMMHUCTPATOPbI 6a3bl JAaHHBIX. B X 00513aHHOCTY BXOMAT: CO3aHue 6a-
3bI JAHHBIX, BBIOOP ONTUMAJIbHBIX PEKMMOB JOCTYIIA K HEli, pasrpaHMYeHNe ITOJTHOMOYMIA
pasIMUYHbIX TI0JIb30BaTeIe Ha JOCTYII K TO¥ MM MHOM nHbopMaliuy B 6a3e JaHHbIX, BbI-
TIOJIHEHME Pe3ePBHOI0 KOMMPOBaHMs 6a3bl JAHHBIX U T. [I.

Cucremy 6a3 JaHHBIX MOXKHO pa3feUTh Ha JBa IJIABHbIX KOMIIOHEHTA: cepBep U HAabop
KJIMEHTOB (M1 BHeIIHUX uHTepdeiicoB). CepBep — 370 1 ectb CYB/I. KnmeHTaMu SIBISIOT-
Cs1 pa3JMyHbIe IPWIOKEHYsI, HAMMCAHHbIE IPUKIAAHBIMU TPOTPAMMUCTAMU, UIU BCTPO-
eHHbIe MPWIOXKEeHMUs, mocTapyisieMbie BMecTe ¢ CYB/I. OnuH cepBep MOXKET 06CTyKUBATh
MHOTO KJIMEHTOB.

CoBpeMenHble CYB]I BK/IIOUAIOT B ce6sI CJIOBAph JaHHbIX. TO YaCTh 6a3bl JAHHBIX, KOTOPAs
OIMCBIBAET CaMU JaHHbIE, XpaHsiuyecs B Heil. CiioBapb AaHHbIX TomoraeT CYB]] BbImon-
HSITb CBOM (YHKIIVNA.

1.2. OcHOBHbIe NOHATUS PENILUOHHOK MoAEeNH

B Kaxkmoi1 TexHOMOrnueckoii cepe ects cBOsI TepMuHonIorus. CyIiecTByiOT 6a30Bble Tep-
MMHBI, Ha KOTOPBIX OCHOBBIBAIOTCS BCe AajbHelilne paccyskaeHus. Takue TepMUHbI TIPU-
CYTCTBYIOT U B cepe 6a3 maHHbIX. Ceifuac Mbl KPaTKO O HUX ITOTOBOPMM.

B amoxy, npeaniecTBYIOIIYI0 POXKIEHUIO PeSIIMOHHON Teopuu, 6a3bl JaHHbBIX TPaaUIIN-
OHHO PacCMaTpPUBAIUCh KaK HAa60p ¢aiiIoB, COCTOSIIMX 3 3aIlMCeit, a 3al1CH, B CBOIO
ouepenb, ITOAPA3IeISUIICH Ha OTAeIbHbIe IOoJIA. IToJie SIB/ISIIOCh 3/IeMeHTapHO eIVHUIIe
JaHHbBIX.

B pensiuyoHHbBIX 6a3aX JaHHBIX ITOJIb30BATEIb BOCIIPMHMMAET JaHHbIe B Bue Tabmuil. ITo-
3TOMY TE€PMUHY «(dailyi» COOTBETCTBYET TEPMUH «TabIUIIa», BMECTO TEPMIUHA «3aIUCh»
MICIIONIb3YeTCSI TEPMUH «CTPOKa», a8 BMECTO TEPMMHA «I10JIe» — TePMUH «CTOIOeI» (MIn
«KOJIOHKa»). TakuM 06pasoM, TabIMIIbI COCTOSAT M3 CTPOK M CTOJIOIIOB, Ha IepecevueHnmn
KOTOPBIX JO/DKHBI HAXOOUTHCS «aTOMapHble» 3HAUEHMSI, KOTOpbIe HeJb3sl paséuTh Ha 60-
Jiee MeJIKMe 3JIEeMEeHThI 63 ITOTepy CMbICIIA.

B dbopmanbHOI Teopuy pesIMOHHBIX 623 JaHHBIX 3TU TAOIMIIbI HA3bIBAIOT OTHOIIIEHMSI -
M (relations) — moatomy 1 6a3bl JaHHBIX HA3BIBAIOTCS PENISIMOHHbIMM. OTHOIIEHE —

15
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3TO MaTeMaTuuyecKuii TepMmuH. [Ipu ornipefeneHnn CBOCTB TaKMUX OTHOIIEHMI UCITONIb3Y-
eTcs Teopusl MHOKECTB. B TepMIMHaX JAHHOM TEOPUM CTPOKM TaGIUIIbI OYAYT Ha3bIBATbCS
KopTeskamu (tuples), a KooHKM — aTpubyTaMmu. OTHOIIIEHNE MMeeT 3ar0JI0BOK, KOTO-
PBIiT COCTOUT U3 aTpUOYTOB, U TEJI0, COCTOsIIEe U3 KopTekeii. KomuecTBo aTpubyTOB Ha-
3bIBAETCS CTEIIEHbIO OTHOLIEHMSI, a KOJIMYeCTBO KOPTeXeii — KapaUHAIbHBIM UMCIOM.
Kpome Teopum MHOXeCTB, OOHUM 13 OCHOBAHMUI PESILMOHHON TEOPUU SIBJISIETCS TAKOM
pasfiesl MaTeMaTUUeCKOii TIOTUKY, KaK UCUNC/IeHMe TPeaUKaTOB.

Takum 06pa3om, B Teopuu M TMpakTuKe 6a3 JAHHBIX CYII€CTBYeT TPU TPYIIbI TepMU-
HOB. lHOTIA TEpPMMHBI U3 Pa3HbIX TPYIII UCIOAb3YIOT B KaUeCcTBe CUHOHMMOB, HallpuMep,
3aIMCh U CTPOKA.

Kak MbI y>Ke cKa3ajy BbIllle, B PEJISIIIMOHHBIX 6a3ax JaHHBIX M0Jb30BaTEIb BOCIIPUHMMAET
IaHHbIe B BUIe TabIuIl.

PaccmoTpum pocTyio cucTeMy, B KOTOPOii Bcero Be Tabnuiibl. [lepBas — «CTymeHTbI»:

N2 3a4eTHOM KHUXKU ®. U. 0. Cepus BOKYMeEHTa Homep pokymeHTa
55500 MBaHoB MBaH MeTpoBuy 0402 645327
55800 Knumos AHppeii MBaHoBMY 0402 673211
55865 Hosukos Hukonaii lOpbeBny 0202 554390

U BTOpas — «YcneBaeMoCTb»:

3aueTHaa KHMXKKa Mpeamer Yue6Hblit rop, Cemectp OueHka
55500 ®dusmka 2016/2017 1 5
55500 MaTtematuka 2016/2017 1 4
55800 dusnka 2016/2017 1 4
55800 ®dusmka 2016/2017 2 3

IIpu paboTe ¢ 6asaMiu JaHHBIX YACTO MIPUXOIUTCS C/I€I0BATh Pa3IMUHBIM OrPaHMYEHM-
SIM, KOTOpbI€ MOTYT ObITh 00YCJI0BJIEHBI CIIELV(VUKOI KOHKPETHO IIpeaMeTHOI 061acTi.
Viipoiast peajbHyI0 CUTYaIMIO, IPMMEM CJIeAYIOLIe OTPaHNYEeHNS

— HOMeED 3aYeTHO KHVDKKY COCTOUT U3 MSATU IMMP ¥ He MOXKET ObITh OTPUIIATETHHBIM
(B pa3HBIX By3ax UCIIOIb3YIOTCS Pa3/IMUHbIE CXeMBbI ITPMCBaVBAHNSI HOMEPOB 3aUeTHBIM
KHIDKKAM, 9TY CXeMbI MOTYT GBITh TOPa3o CIOKHEe IMPUHSITOM HAMU U MOTYT YUUThI-
BaTh, HaIIpUMep, rof MOCTYIIEHNS CTYIeHTa B By3);

— Cepusd JOKYMEHTAd, YIOCTOBEPAIOUIEro JIMYHOCTD, ABJISIETCS YE€ThIPEX3HAUYHBIM UM CIIOM,
d HOMep OJOKYMEHTAa, YyIOCTOBEPAIOIIETO JIMYHOCTD, — MIE€CTU3HAYHbIM YN CIIOM;
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— HOMep ceMeCcTpa MOXeT IPMHUMATh TOMbKO ABa 3HaueHus1 — 1 (OCeHHUI cemecTp) u 2
(BeceHHMI ceMeCTp);

— OILIeHKa MOXeT NPMHMUMATh TOJbKO TPU 3HAUeHUs — 3 (YA0BJIETBOPUTENBHO), 4 (XOPO-
10) ¥ 5 (OTJIMYHO): IPYTME OLIEHKM BBICTABJISITh B 3aU€THBIE KHIKKY HE TIPUHSITO.

st umeHTUGUKALMK CTPOK B TAGIMIIAX U IJIST CBSI3Y TabIUL MEKIY COO0I MCIIOMb3YIOTCS
TaK Ha3biBaeMble Koun. [loTeHIuaabHbIi K04 — 3TO KOMOMHALIMS aTPUOYTOB TabIu-
1IbI, TIO3BOJISIIONIAS YHMKAIbHBIM 00pa3soM UAeHTU(GUIVPOBAThL CTPOKM B Heit. Kitrou MokeT
COCTOSITh TOJIBKO JIMILIb 13 OOHOTO aTpubyTa Tabiauiisl. Hampumep, B Tabuile «CTyoeHTbI»
TaKUM UIEHTUPUKATOPOM MOKET ObITh aTpuOyT «HoMep 3aueTHO KHIKKIM». B KauecTse
MTOTEeHIIMATbHOIO K/II0Ya JAHHO# TabIMIIbl MOTYT TaKKe CITYKUTH [Ba ee aTpuoyTa, B3SIThie
BMecTe: «Cepust JOKYMEHTA, YI0CTOBEPSIONIEro JMUYHOCTh» U «Homep moKymeHTa, yOo-
CTOBEPSIOIIEro JIMUYHOCTh». HU OMH 13 HUX B OTAEIbHOCTU He MOKET UCIIOIb30BaThCs B
KauecTBe YHMKAIbHOTO uaeHTudMKaTopa. B Takom ciaydae K04 6ymeT cocTaBHbIM. [Ipu
3TOM Ba’KHBIM SIBJISIETCS TO, UTO IIOTEHLIMAIbHbII KIII0Y JO/KEH OBbITh HEU30bIMOUHbIM, T. €.
HMKaKoe MMOAMHOXKECTBO aTpMOYTOB, BXOISIINX B HETO, He JO/IKHO 06/1a1aTh CBOICTBOM
YVHUKAIbHOCTU. IIOTeHIMaIbHbIi K/TI0Y, BKIIOYAIONINIT ABa YIIOMSIHYThIX aTpMUOyTa, SIBJIsI-
eTCsl HeM30bITOYHBIM.

Kittoun HysKHBI [J15 a[ipecany Ha ypOBHE CTPOK (3amnuceit). [Ipy Hamuuuu B Tabauile 6omee
OJHOTO MOTEHI[MATBHOTO KII0Ua OJMH U3 HUX BBIOMPAETCSI B KAUECTBE TaK HAa3bIBAEMOTO
NEePBUYHOIO KJII0Ya, 3 OCTAIbHbBIE OYIYT SIBISITHCS AJIbTEPHATUBHBIMMY K/IIOUAMM.

PaccmoTpum Tabmuikl «CTyoeHThI» U «YCIIeBaeMOCThb». [IpenIonokumM, 4YTo B Tabiauile
«CTymeHTbI» HET CTPOKM C HOMEpPOM 3aueTHONM KHIDKKM 55900, Torma BKIIOUATh CTPOKY
C TaKMM HOMEPOM 3aYEeTHOI KHVDKKU B TaGIMUIly «YCIIeBaeMOCTb» He UMeeT cMbicia. Ta-
KM 00pa3oM, 3HaUeHusI cTonb1a «<HoMep 3aueTHOI KHVSKKU» B TabnIie «YCIeBaeMoCTb»
IOJKHBI OBITh COTJIACOBAHBI CO 3HAUEHUSIMU TAKOTO 3Ke CTO/61A B Tabmuiie «CTyIeHTbI».
ATpu6yT «HoMep 3a4eTHO KHVDKKM» B Ta6G/IUIIE «YCIIEBAEMOCTh» SIBJISIETCS ITPUMEPOM TO-
r0, YTO HA3bIBAETCS BHEIIHMM KII0U4OM. Tabnuiia, comepskaniasi BHEIIHUI KTI0Y, Ha3bl-
BaeTcs cehIalolneiics Tabnuieii (referencing table). Tabnuiia, comepskamiasi COOTBETCTBY-
IONIMIA TTIOTEeHIMAIbHBIN KJTI0U, Ha3bIBAETCSI CChIIOUHOI (11e1eBoif) Tabmuieii (referenced
table). B Takux cyrydasix rOBOPSIT, YTO BHENTHMI K/TIOYU CChIJIAETCS HA TTOTEHLMATbHbI KITI0U
B CCbUIOYHOIT Tab/uile. BHENTHMIT K/TIOY MOYKET ObITh COCTaBHBIM, T. €. MOXET BKITIOUYAaTh
6osee omHOTO aTpMbyTa. BHENTHMIT K/TI0Y He 00s513aH ObITh YHUKAIbHBIM. [Ipo6iema obec-
reyeHusl TOro, YTOObI 6a3a TaHHBIX He COAepsKaia HeBepHbIX 3HAUeHN T BHEITHNX KITI0Ue,
M3BeCTHA Kak MpobieMa CChUIOYHOI HeocTHOCTHU. OrpaHnyeHKe, COITIACHO KOTOPOMY
3HaUeHMs BHENTHMX KITI0Ueli JO/DKHBI COOTBETCTBOBATH 3HAUEHMSIM MOTEHIIMATbHbIX KITI0-
yeii, Ha3bIBAETCSI OTPAaHMYEHMEM CCHIJIOYHON LEIOCTHOCTU (CCHIIOYHBIM OrpaHuye-
HUEeM).
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Ob6ecrevyeHreM BBITIOJTHEHMSI OTPAHMYEHMI CChIJIOUHOI 1eI0CTHOCTM 3aHumaetcss CYB]I,
a oT pa3paboTumKa TpeOyeTcs JIUIIb YKa3aTh aTPUOYThI, CTyKallye B KaUecTBe BHEIIHUX
Kioueit. IIpy MpoeKkTUpoBaHUM 6a3 JAaHHBIX YACTO MpeaycMaTpUBAETCs, UTO IIPU yaae-
HUM CTPOKU U3 CChIIOUHOI TaOIUIIBI COOTBETCTBYIOIINE CTPOKY U3 CChIIAIONIENCS TaOMUIIbI
JIOJKHBI GBITH TAKKe YIaJIeHbl, a IpU M3MEeHeHUM 3HaUYeHUsI CTOIOIa, Ha KOTOPBIi cChlia-
eTCs BHEIIHMIA KJTI0Y, JOJIKHbI ObITh M3MeHeHbI 3HaUeHMs BHEIIIHero K/Iioua B CChLIaioIeii-
¢s1 Tabnuile. ATOT MOAX0[, Ha3bIBAETCSI KACKAAHBIM YAaIeHMeM (OOHOBIEHUEM).

WHorma npuMeHSIIOTCS U ApyTHe TToaxonbl. Harpumep, BMeCTO yaaieHus CTPOK U3 CChlia-
IonIeiics TabauIbl B 9TUX CTPOKAX IIPOCTO 3aMEHSIIOT 3HAueHUs aTpuOyTOB, BXOISIINX
BO BHEIIHUIT K04, TakK Ha3biBaeMbiMU NULL-3HaueHMusiMmu. JTO cIiel[1ajabHble 3Haue-
HMsI, O3HAYAOIIe «<HUYTO» UM OTCYTCTBME 3HAUYeHMS], OHM He COBNAJaloT CO 3HaUeHNEeM
«HYJIb» UJIK «ITyCcTas cTpoka». NULL-3HaueHMe mpuMeHseTcs B 6a3ax JaHHBIX U B KAUECTBe
3HaueHMs 110 YMOJTUYaHUIO, KOT/1a [T0JIb30BAaTE/Ib HE BBEJI HUKAKOTO KOHKPETHOI'O 3HAUEHMUSI.
[TepBuuHbIe kat0uM He MOTYT cofepskaTb NULL-3HaueHwmit.

TpaH3aKIMsS — OJHO U3 BAXKHENIMX MOHATHUI Teopuy 6a3 maHHbIX. OHA 03HaYaeT Habop
orepamnuii Haja 6a30Jt JaHHBIX, pacCCMaTPMBAEMbIX KakK eMHas U HegeIuMasi eIMHUIIA pa-
0O0TbI, BBITTOJIHSIEMas! TIOTHOCTBIO WJIM He BBITTOJHSIeMasi BOBCe, €C/TM TTPOU30IIeN KaKoii-
TO €c60Ji B TIpoliecce BBIMOTHEHMS TpaH3akiuu. TakuM 06pa3soM, TpaH3aKIUU SIBJISTIOTCS
CpencTBOM obecrieueHMs COrJIaCOBAHHOCTM JaHHbIX. B Hallleit 6a3e JaHHbIX TpaH3aKLMei
MOTYT ObITh, HAIIPUMEDP, ABe Ollepalyy: yaajaeHne CTpoKM u3 Tabmuisl «CTyIeHTbI» U yia-
JIeHMe CBSI3aHHBIX 110 BHEITHEMY KJTIOUY CTPOK M3 TabauIIbl «YCIIEBAEMOCTb>.

1.3. Yro Takoe sa3bik SQL

361K SQL — 3TO HeMpoLenypHBbIN SI3bIK, KOTOPBIN SIBISIETCSI CTAHAAPTHBIM CPeACTBOM pa-
0O0TBI C JAaHHBIMU BO BceX pensioHHbix CYB]I. OnepaTopbl (KOMaHIbl), HallMCaHHbIE Ha
9TOM SI3bIKe, JINIIIb YKa3biBaloT CYB]I, KaKkoit pe3ynbTaT JO/KeH ObITh MTOTyYeH, HO He OIH-
CBIBAIOT IIPOLIeAypy TosyueHust aToro pesynbrata. CYBIl cama ompemensieT Criocod BbI-
MMOJTHEHMSI KOMAaH/IbI I0JIb30BaTess. B si3bike SQL TpaaAuLIMIOHHO BbIAESIOTCS TPyIina oIe-
patopoB onpenenedus gaHHbiX (Data Definition Language — DDL), rpyriia orepaTopoB
MaHumyaMpoBaHus ganHbiMM (Data Manipulation Language — DML) u rpymia omnepa-
TOPOB, YIIPaBJISIOIMX TIPUBUIETUSIMM HOCTYIIa K 06beKTaM 6a3bl maHHbIX (Data Control
Language — DCL).

K omeparopam s13bika omnpepaenenust AaHHbIX (DDL) OTHOCATCST KOMaHABI AJIsI CO3IaHMSI,
M3MeHEeHUs U yaaJeHus Tab/nII, TIPeICTaBIeHNT U APYTUX 00beKTOB 6a3bl JaHHbBIX. [le-
TaJIbHOMY PACCMOTPEHMIO 3TUX KOMaH/[I, TTOCBSIIIEHBI I7IaBbI 5 1 8.
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K omepaTtopam s3bika MaHUITYIMPOBaHMs gaHHbIMM (DML) OTHOCATCS KOMaHAbI [IJIS BbI-
OGOpKM CTPOK U3 TAOIMII, BCTABKM CTPOK B TaOIUIIbI, OOHOBJIEHUS U yIAJIEHUS CTPOK. ITU
KOMaH/IbI TOAPOGHO pacCMaTPMBAIOTCS B IIaBaxX 6 1 7.

Omneparopsl DCL B moco6uu He paccMaTpUBaloTCs, T. K. PostgreSQL 1mo3BosisieT Ha Hayasb-
HOM 3Tarie U3yuyeHus si3bika SQL 060iTHCh 6e3 UX UCIIONTb30BaHMSI.

1.4. OnucaHme npeameTHOI 06nacTU K yuebHOI 6a3bl AaHHbIX

YTO6bI ITOKA3aTh BCE OCHOBHbIE BO3MOXKHOCTH si3bIKa SQL, HaMm noTpebyeTcst 6a3a JaHHBIX.
Jta 6a3a JAaHHBIX HE IO/DKHA OBITH CMIIKOM CJIOXKHOM, YTOOBI ee M3yyeHue He moTpebo-
BaJIo CIMIITKOM MHOTO BpeMeHu. Ho BMecTe ¢ TeM OHa [0/KHA ObITh TOCTATOYHO Pa3HO06-
Pa3Hoi1, UTOOBI 3aMPOCHI K Helt BhIMIAeNM Obl TPaBIONOIOGHBIMM, TOYTY TAKUMMU JKe, KaK
" B peaJibHO paborTe.

B KauecTBe NpeaMeTHOI 0067acTy BbIOEpeM IacCakMpCKue aBuarepeBo3ku. Ee opuru-
HaJIbHOE OMycaHMe U ommcaHue 6a3bl JAHHBIX «ABMarepeBO3KM» MOKHO HaTH I10 agpe-
cam https://postgrespro.ru/education/demodb u https://postgrespro.ru/docs/postgrespro/
current/demodb-bookings.html. Hageemcs, uTo 3Ta 06/1aCTh 3HaKOMa MHOTMM YUTATEISIM
Hamero yue6Horo mocob6ms. KoHeuHo, B yUeOHBIX Ie/ISIX peajabHask CUTyalus HaMepPeHHO
YIpOIIeHa, HO BCe MPUHIIUITMAIbHBIE BEIM COXPAHEHBI.

Urak, Hekast poccuiickasi aBMaKOMIIaHMS BBITIOMHSIET MacCaXKUPCKue apuanepeBo3ku. OHa
o6JaraeT CBOMM ITapKOM CaMOJIETOB Pas3/IMUHbBIX Mogeseii. Kaxxgas mogenb camorneTa mmve-
eT OIlpelieJIeHHbIN KO, KOTOPbIN npucBanBaeT MexayHapoaHas accouyanusl apuanepe-
B0o3unKoOB (IATA). IIpu 3TOM GyIeM CUMTaTh, UTO CAMOJIEThI OTHOI MOZIENN UMEIOT OfIU-
HAKOBble KOMIIOHOBKM CaJIOHOB, T. €. TIOPSIIOK pa3MeleHns] Kpecesl U HyMepalyui MecCT
B caJIoHaX 6M3HeC-K/Iacca ¥ SKOHOMMUYECKOro kKiacca. Hampumep, eciu ato momenb Sukhoi
Super]et-100, To MecTO 2A OTHOCUTCS K OM3HEC-Kjaccy, a MecTo 20D — K SKOHOMUYECKOMY
KJaccy. BrsHec-Kimacc ¥ 5KOHOMMYECKMI KJIacC — 3TO Pa3sHOBUIHOCTU TaK Ha3bIBA€MOTO
KJacca 06CTy>kKMBaHMSL.

Haura aByakoMITaHMsI BBITIOMHSET T0JIeThl MeXAy aspornopramu Pocenu. Kaxxkmomy aspo-
MOPTY MPUCBOEH YHUKAIbHBIN TPEXOYKBEHHbBIN KO/, TIPM 3TOM MCITOIb3YIOTCSI TOJIBKO 3a-
[IaBHbIe OYKBBI JIATMHCKOTO ajiaBUTa. ITU KOABI MMPUCBaMBaeT He caMa aBMaKOMITaHMS,
a crneuyaabHble OpraHu3aluy, YIpapasolye macCaXupCcKMMu apuanepeBo3kaMu. 3avda-
CTYI0 Ha3BaHMe ad3poIopTa He COBIIaiaeT ¢ Ha3BaHMeM TOrO ropofa, KOTOPOMY 3TOT a3po-
nopt npuHazyiexkut. Hampumep, B ropone HoBocubupcke asponopt HasbiBaeTcs Tonmaue-
BO, B ropoze Ekatepuu6ypre — KonbiioBo, a B CaukT-IleTep6ypre — ITyakoBo. K Tomy ske
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HEKOTOpbIE TOPOa MMEIOT 60jiee OMHOro asporopTa. Cpasy B KauecTBe IIpuMepa BCIIOMM-
HaeTcst MockBa ¢ ee asporiopramu Jlomomenoso, lllepemeTbeBo 1 BHyKoBO. [Io6aBuM elile
OIIHY BaXKHYIO JTeTa/Ib: KasKIbli1 a3pOIIOPT XapaKTepusyeTcs reorpaduuecKMMm KOOpaMHA -
TaMM — JOJITOTOM Y IIMPOTOJ, a TAKXKE YaCOBBIM ITOSICOM.

@opMUPYIOTCSI MapIIPYThI [lepeieToB MeXXAy ropogamu. KoHeuHo, Kaxablit Takoit Maplii-
PYT TpebyeT yKasaHMs He TOJIbKO rOpojia, HO U a3pOIopTa, IMOCKOJIbKY, KakK MbI YK€ cKa3a-
JIYi, B TOPOZie MOXKET OBITh ¥ 60JIee OIHOTO a3poIopTa. B KauecTBe YIIpoIeHNS peaTbHOCTH
MBI pPelllM, YTO MapUIPyThl He OYIyT UMETb IMPOMEXKYTOUHBIX ITOCA/IOK, T. €. Y HUX OyHeT
TOJILKO a3pOIOPT OTIPABIEHUS U a3poNopT HaszHaueHMsI. Kaskaplii MapuIpyT MMeeT Lie-
CTU3HAYHbBI HOMED, BKIIOUAIOIINIT IMOPBI M GYKBbI TATMHCKOTO andaBuTa.

Ha ocHoBe nepeyHst MapuipyToB GopMuUpyeTCs paciucaHue 1nojieTos (i peiicos). B pac-
MMCAHUYM YKa3bIBAETCS IJIAHOBOE BpPEMs OTIPABJIEHUS U TIAHOBOE BpeMsl MPUOBLITUS,
a Taxke TUII CAaMOJIeTa, BBIMTOHSIOIErO 3TOT Peic.

Ipu pakTHUECKOM BBITIOTHEHUM peica BOSHMKAET He0OX0AMMOCTb B yUeTe NOTOTHUTE Tb-
HBIX CBeZleHUi, a UMeHHO: (paKTMYeCcKoro BpeMeHU OTIIpaBieHms U pakTUuecKoro Bpeme-
HM IIPUOBITHS, a TAKKe cTaTyca peiica. CTaTyc peiica MOXKeT IPUHUMATh PsIT 3HAUEeHMIA:

- Scheduled (3a mecsi1 OTKpbIBaeTCSI BOSMOXKHOCTh OPOHMPOBAHUS);
— On Time (3a CyTKY OTKPbIBAETCS PETUCTPALINS);

— Delayed (pe’ic 3amepkaH);

— Departed (Bbu1ETEN);

- Arrived (mpu6b11);

- Cancelled (oTmeHeH).

Tenepb o6paTuMcs K maccaskupam. [Tonet HaunHaeTcs ¢ GpoHUpoBaHus aBuabusera. B Ha-
CTOsIIIee BpeMsl OOIIETTPUHSTO ITPAKTUKOM sIB/IsSeTcsl ohopMIeHe 37IeKTPOHHBIX Ouie-
ToB. Kasknplif Takoi 6MiIeT MMeeT YHUKAIbHBIN HOMep, cocTosiimii u3 13 nudp. B pamkax
OITHOJI TTPOLIeTypbl GPOHUPOBAHMST MOKET GbITh 0OPMIIEHO HECKOJIBKO OMIETOB, HO KasK-
Iast Takasl IpolieIypa MMeeT YHUKAIbHbIN IIeCTU3HAYHbI HOMeD (b p) 6pOHNPOBaHMS,
COCTOSIIIMI U3 3aIJIaBHbIX OYKB JIATMHCKOTO ajdaBuTta 1 uudp. Kpome Toro, ajast Kaxkmoii
Mpoleypbl OPOHUPOBAHMS 3aITMChIBAETCS TaTa OGPOHMPOBAHMS M PACCUMTHIBAETCS OOIIIAs
CTOMMOCTb OOPMJIEHHBIX OMIIETOB.

B Kakmplii 6MIeT, KpOME ero TPUHAALATU3HAYHOTO HOMepa, 3alMChIBaeTCs UAeHTUGMKA-
TOp Iaccaskupa, a Takske ero MMt 1 hamMmuins (B JJATUHCKOM TPAHCKPUIIIIMN) ¥ KOHTAKTHbBIE
IaHHbIe. B KauecTBe naeHTHGUKATOPA ITacCaXkupa MUCIIOIb3YeTCsI HOMEepP JOKYMEHTa, YI0-
CTOBEPSIOIIEro JIMYHOCTh. KOHeUHO, MmaccaXkup MOKET CMEHUTb CBOI JOKYMEHT, a MHOM
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pas maske paMmIMIo M MMS, 3a BpeMs, ITpolleaiee MeXIy OpOHMPOBaHMEM OMIIETOB B pas-
Hble JHU, T03TOMY HEBO3MOXHO HaBepHSIKA CKa3aTh, YTO KaKye-TO KOHKPETHbIE OMTIeThI
ObLTM 0(OPMJIEHBI Ha OJTHOTO ¥ TOTO 3Ke IaccaXkmupa.

B kasknplit 971eKTPOHHBIN OMJIeT MOKET ObITh BITMCAaHO Gojee omHoro mnepesnera. Crienya-
JICTBI Ha3bIBAIOT 3TU 3alMCH O IepejeTax cerMeHTaMy. B KauecTBe Mpumepa Haauuus
HECKOIbKMX CETMEHTOB MOXKHO MPUBeCTH Takoii: KpacHospck — MockBa, MockBa — AHa-
na, Anamna — MockBa, MockBa — KpacHosipck. [Ipy 3TOM BO3MOXHO B paMKax OZHOTO
O6pOHVMPOBaHMS 0GOPMUTH HECKOIBKO OMJIETOB HA PasIMUHbIX MAacCakupoB. [IJiT KaxKmo-
O [epesieTa yKas3blBaeTCs HOMep peiica, a3ponopThl OTIIPAaBIeHMS U Ha3HAUeHMs], BpeMsI
BbUTIETA U BPeMSI MTPUOBITHS, a TAKKE CTOMMOCTB epesieta. Kpome Toro, ykasbIiBaeTcs U Tak
Ha3bIBAeMbIii KJIacC 06CTYKMBAHNS : SKOHOMMUYECKUI, OM3HEC U Ap.

Korma maccaxkup mpmObIBaeT B a9POMOPT OTIIPAaBIEHMS M IPOXOIUT PErUCTpalInio 6uera,
odopMIIIeTCsT TaK Ha3bIBAEMbIi TIOCAIOUHBII TAJIOH. DTOT TAJIOH CBSI3aH C aBMaOWIETOM:
B TAJIOHE YKa3bIBAETCSI TAKOJ K€ HOMep, KOTOPbIii MMEeeT 3JIeKTPOHHbI aBuabuieT naH-
HOro naccaxxupa. Kpome Toro, B TaJIoHe yKa3bIBaeTcsl HOMep pelica 1 HOMep MecCTa B ca-
MoJieTe. YKa3bIBaeTcs Takke M HOMep M0CaL0YHOr0 TaJlOHa — I0C/IeA,0BaTe/bHbII HOMED,
MIpMCBaMBaeMblii B IIPOLIECCe perucTpanyy 6MIeTOB Ha JaHHbII pefic.

HamomHMM, 4TO KaXkIOMy KpecsTy B CaJiOHe camojieTa COOTBETCTBYeT KOHKPeTHbIN Kiacc
obcmykuBanus. JJaHHast MHGOPMAaIIKS YIYUTHIBAETCS IIPYU PErucTpainy 61metoB u ohopMm-
JIEHUY TI0CaIOYHBIX TAIOHOB. Ec/u, HarpuMep, maccaskup rprobpen 6uieT ¢ SKOHOMUYe-
CKMM KJIACCOM OOCTY>KMBAHMSI, TO B €r0 ITOCaJ0YHOM TaJoHe O6yIeT yKa3aH HOMep MecTa
B CAJIOHE 9KOHOMMYECKOTO KJIacca, HO He B caJIoHe OM3Hec-K1acca.

Cnenys TIpMBeIeHHOMY OIMMCAHUIO TIPEIMETHON 00/acTy, MOKHO CITPOEKTMPOBATh MO-
JIenbHyI0 6a3y JaHHBIX, IpeaHasHAYEHHYIO I u3ydeHus si3bika SQL. ITocKombKy Halile
yue6HOe rocobye B IepBYI0 ouepeasb MpegHasHaueHo IJ1s M3yueHus s13bika SQL, a He aJis
OBJIaJIEHNS MICKYCCTBOM ITPOEKTUPOBAHMSI 6a3 JaHHBIX, TO MbI IIPUBEIEM JIUIIb IMarpaMMy
CXeMbI TaHHbIX, Ha KOTOPOJi MMOKa3aHbl CYNTHOCTY, BbIIeJIEHHbIE B IIPeAMETHOI 06J1acTH,
a Takke MX CBSI3U U aTpMOyThl. KOHKpEeTHbIE K€ TUIThI AAHHBIX, IEPBUYHbIE ¥ BHEIIHVE
KJIIOUM, a TaKKe OTpaHMYeHNs, HAJIOKEHHbIe Ha aTpUOYTHI U TabIMIIbI, MbI TIOKasKEM YKe
B MOCJIeAYIOIIMX [VIaBax B IIpoLiecce pacCMOTpeHus komaHg, SQL, npefHa3HaUeHHbBIX [,15
(dbusnyeckoro cosmaHyst TabauIl B 6a3e TaHHbBIX.

[IpuBemeHHYI0 HIKe CXeMy MOKHO HailTu Ha caiiTe kommnaHuu Postgres Professional mo
aJzpecaM, yKa3aHHBIM B Hauaje 3TOro pasjerna.
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Bookings
BpoHupoBaHus

# book_ref
* book_date
* total_amount

Tickets
Bbunetbl

Airports
AsponopTbl

# airport_code
x airport_name
* City

+ longitude

* latitude

x timezone

L

Flights
Pelicbl

*

*

o

ticket_no
book_ref
passenger_id
passenger_name
contact_data

Ticket_flights
MepeneTtbl

# ticket_no

# flight_id

x fare_conditions
* amount
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flight_id

flight_no
scheduled_departure
scheduled_arrival
departure_airport
arrival_airport

status

aircraft_code
actual_departure
actual_arrival

Boarding_passes
MocafouHble TanoHbl

# ticket_no

# flight_id

* boarding_no
* seat_no

>,,

Aircrafts
CamoneTsbl

# aircraft_code

* model
* range

Seats
Mecta

# aircraft_code
# seat_no
+ fare_conditions




KOHmpOfleble e80npocel u 3adanus

KOHTpOl‘IbeIe BOMpoOCHbI U 3apaHNUA

Kakwe rpymniisl oriepaTopoB BbIIENSIOTCS B cOCTaBe s13bika SQL?

HajiTe HedopMaJibHOE OIpefeeHe OCHOBHBIX IOHSTUII PEISIIMOHHON MO
IaHHBIX: OTHOIIEHNE, KOPTEX, aTPUOYT.

[IJ1s1 yero Hy>KHbI BHEIIIHME KITIOUM B PEJISIIIMOHHBIX TabauUIax?

YTo Takoe MoTeHLMabHbINM KITI0U?

* TpemyioxkuTe MpuMep U36bITOUHOTO IMTOTEeHIMATIBHOIO KI0Ua IJ1s1 OGHOM 13 TabIuIl

6a3bl TaHHBIX «ABMATIEPEBO3KM» U OOBSICHUTE, TTIOUEMY OH 6YIEeT M36bITOUHBIM.

* B peann3annmn 6a3bl JaHHDbIX «ABI/I&HQDEBOSKI/I» ImpearojaaraeTcsda, YTo CaMOJIEThI O -

HOJt MOZIe/TV MOTYT MMETb TOJIbKO OIHY KOMITOHOBKY CaJIoHa. IIpefcTaBuM, UTO PyKO-
BOACTBOM MPUHSTO PEIeH)e O TOM, UTO HY’KHO YUUTHIBATh BO3MOXHOCTb HAJTMUMS
PasJINYHBIX KOMIIOHOBOK [IJIST Kaskmoit Momenu. Kakue Tabmuiibl npuaeTcs Mogudu-
IIMPOBATh B TAKOM CJTyuae ¥ KakumM obpasom? IToTpebyeTcs /v co34aBaTh JOIOTHM-
TeJIbHbIe TabINUIIbI?
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aBsa 2

Co3zpaHue paboueii cpeabl

Mpexae 4yeM NpUCTynaTb K HEMOCPEACTBEHHOMY M3Yy4YeHMI0 A3bika SQL, HY)XHO NONYYMTb AOCTYN K CEpBepy
PostgreSQL. 3To MOXHO caenatb, HanpuMep, B KOMMbOTEPHOM KJTACCe UMW MyTEM OOPALLEHMS K YaaneH-
HOMy cepBepy yepe3 TepMuHan. OgHaKo MOXHO co3aaTb pabouyto cpeay ans cebs M Ha CBOEM NI0KaNbHOM
KoMnbloTepe, yctaHoBuBs nonHyto sepcuio CYB[ PostgreSQOL, T. e. cepsep 1 knMeHTCKMe nporpammsl. B atom
cnyyae y Bac 6ynet ropasno 6osblie NOSHOMOYMIA MO HACTPOMKe U ncnonb3oBaHuto PostgreSOL.

B 3akntouMTENIbHOM YaCTU rNaBbl Mbl MOKAXEM, KaK pa3BeEpPHYTb yqe6Hy+o 6asy AaHHbIX «ABMaI’IepeBO3KVI>>,
HAaNOJIHEHHYIO CNeunanbHO NOATOTOB/IEHHBIMU I'IpaBlJ,OI'IOﬂ,O6HbIMI/I OAHHbIMW.

2.1. YcraHoBka CYb/

ITocKoNMbKY HacTosIee yueOHOe ITocodue mpeTHa3HAYeHO 1)1 M3ydeHus si3bika SQL, a He
ocHOB agMuHucTpupoBanus CYB]] PostgreSQL, TO Mbl OTpaHUMYMMCS JIUIIIb KPAaTKUMMU yKa-
3aHMUSIMU O TOM, Te HaliTU MHCTPYKIUU 10 YCTAHOBKe.

HauaTb HY;KHO ¢ BbI6Opa Toro auctpubyrusa CYB]I, KOTOPbIif BbI XOTe/M ObI YCTAHOBUTb.
Bbl MoskeTe BbIOpATh OpUTMHAIbHBI BapuaHT PostgreSQL min TOT, KOTOPBIi MpepiaraeT-
cst kommianueit Postgres Professional. OH Ha3biBaeTcst Postgres Pro u comep>Kut He TOIbKO
Bce GYHKIVY Y MOIY/IN, BXOZSIINE B COCTaB CTAHJAPTHOTO AVCTPUOYTHUBA, HO U TOTIONHA-
TeJIbHbIe pa3pabOTKM, BHIIOIHEHHbIe B KoMIaHuyu Postgres Professional. [Iist usyueHus
OCHOB sI3bIKa SQL 5TV AMCTPUOYTUBBI MTOAXOAST B paBHOI cTeneHu. OgHAKO JOKYMEHTA-
LM Ha PYCCKOM $I3bIKe BKJIIOUeHa TOIbKO B cocTas Postgres Pro.

IToce TOro Kak BbI OINpEIennUTeCh ¢ KOHKPeTHBIM aucTpubytusoMm CYB]I, He06XogMMOo
BBIOPATD OIepaIMoOHHYI0 cucTeMy. PostgreSQL moggep>kuBaeT MHOXKECTBO CUCTEM, B TOM
yucie pasinuHbie Bepcun Linux, a Takske Windows.

VcTaHaBIMBAaTh PeKOMEHIYeTCs TTOCTeIHI0 cTaduiabHyIo Bepcuio CYBII.

Eciiu BBI penmviy BOCIIONb30BaThCSI OPUTMHATBHBIM AUCTpUOYTHMBOM PostgreSQL, To Hait-
TU MHCTPYKLMY 110 €r0 YCTAaHOBKEe B PasIMUHBIX OIepaliMOHHbIX CUCTeMaxX MOKHO I10 af-
pecy https://www.postgresql.org/download,.
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I'nasa 2. Co3daHue paboueti cpedsl

Ec1y ke BbI OCTAaHOBWIIM CBOJi BbIOOP Ha AucTpubOyTuBe Postgres Pro, Torma ciiemyer o6pa-
TUTBCS ciofa: https://postgrespro.ru/products/postgrespro/download/latest.

IMocne ycraHoBKM Kak PostgreSQL, tak u Postgres Pro, B cpege Windows ripuaeTcst npe-
MIPUHSITH TOTIOTHUTENIbHbIE MePbI, UTOOBI MCITOIb30BaHME PYCCKOrO aidaBuTa B MHTEPaK-
TUBHOM TepMMHase psql He BbI3bIBAIO ITpobaeM. YTuinTa psql paccMaTpuBaeTcs B CJIeTy-
IoleM pasferne.

B mpotiecce ycTaHOBKM GyeT co3faHa OTHAeNbHAs yUueTHas 3amuch moiab3oBarenss CYB]]
¢ uMmeHeM postgres. [Iis1 M3ydeHMs HACTOSIIEro Ioco6usi CO3aBaTh AOIOIHUTEIbHbIE
yuYeTHbIe 3aIMCH He TpebyeTcs.

VCTaHOBMB TOT WM MHOI AUCTpUOYyTUB PostgreSQL, HY)KHO HayYMThCS 3aITyCKaTh Cep-
Bep 0a3 JaHHBIX, IOTOMY YTO MHAa4Ye HEBO3MOXKHO paboTaTh ¢ maHHbIMM. Kak aTo che-
JIaTh, MOAPOOHO OMMCAHO B TOKYMeHTauu B pasaene 18.3 «3amyck cepBepa 6a3 JaHHBIX».
Hajitu aroTr pasmen MoxHO Mo ampecy https://postgrespro.ru/docs/postgresql/current/
server-start.html. IIpu yctanoBke CYB]I B cpefe Windows co3gaeTcst cykba (service) ojst
aBTOMaTHYeCKoro 3amycka ceppepa PostgreSQL 1mpu 3arpyske ornepanyoHHOM CUCTEMBbI.

3aBepInB paboTy C CEpPBEPOM, HY3KHO KOPPEKTHO OCTAHOBUTH (BBIK/TIOUNTD) ero. [Topsmok
JeVICTBMI1 B TaKOI CUTyallMu OTIMCAaH B JOKyMeHTaluu B paspesne 18.5 «Bbik/ioueHne cep-
Bepa». HaiiTu 3TOT pasmen MOKHO I10 aapecy https://postgrespro.ru/docs/postgresql/9.6/
server-shutdown.html.

2.2. Mporpamma psql — uHTepakTMBHbIN TepMuHan PostgreSOL

Iyt mocTyma K cepBepy 6a3 JaHHBIX B KOMIUIEKT PostgreSQL BXOAUT MHTEPAKTUBHBIN Tep-
MuHan psql. st ero 3amycka Hy>KHO BBECTY KOMaHZY

psql

ITpu 3ammycke yTuanuTsl psql B cpeme Windows Bo3MOKHO HEKOPPEKTHOe 0To6paskeHue 6YKB
pycckoro andasura. [Jis1 ycTpaHEeHUST 3TOTO MOTPebyeTcsl B CBOVICTBaX OKHA, B KOTOPOM
BbITIONHSIeTCS psql, u3menuTs mpudt Ha Lucida Console u ¢ momonipio KoMaHabl chcp
CMEHUTH TEKYIIYIO KOJIOBYIO cTpanuily Ha CP1251:

chep 1251

B cpene yTuinThl psql MOKHO BBOAUTD HE TOJIBKO KOMaHIbI si3bika SQL, HO U pa3/MyuHbIe
CepBUCHBIE KOMaHAbI, TOAAEPKMBAEMbIE CAMON YTUINTOIA.
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2.3. Pazeepmbigarue yueOHoli 6a3bl 0AHHbIX

JJ1s TIOSTydeHMs KPaTKO¥ CIIPaBKyM 110 BCEM CePBMCHBIM KOMaHIaM HY>KHO BBECTU
\?

MHorue Takyie KOMaHbl HAUMHAIOTCSI C CUMBOJIOB «\d». Harpumep, 1jist TOTO 4TOGBI IIPO-
CMOTpPETh CIIMCOK BCeX TAOJIUII U IIPeaCcTaBAeHui (Views), CO3JJaHHbIX B TOJ 6a3e JaHHBbIX,
K KOTOPOI1 BbI Ceifuac MOAK/IYEHbI, BBEAUTE KOMaHAY

\dt

Ecnu ke Bac MHTEpecyeT orpenesieHne (IIOMPOCTy TOBOPSI, CTPYKTypa) KaKoi-ImMb0 KOH-
KPeTHOVI TabauIibl 6a3bl JAHHBIX, HAIIpMMep, students, Hy>KHO BBECTY KOMaHAY

\d students
s nonyyeHus cnmcka Bcex SQL-KOMaH HY>KHO BBITIOJIHUTD KOMaHAY
\h

Ins BeiBoga ommcaHus KOHKpeTHOM SQL-kKomaHasl, Hanipumep, CREATE TABLE, HY>XKHO
coenaTh Tak:

\h CREATE TABLE

JTa yTWIMTa MO3BOJSIeT COKPAIATh 00beM PYYHOTO BBOZA 33 CUET IOIOTHEHMS] BBOIMU-
MOV KoMaHIbI «cyyiaMmu» psql. Harpumep, mpu BBoge SQL-KOMaH bl MOSKHO MCITOIb30BaTh
kinapuiry <Tab> mjis IDOMOMHEHMST BBOAMMOTO K/IIOUE€BOIO (JIOBA KOMAaHIbI WIM MMEHU
Tabnuibl 6a3bl JaHHbIX. Hampumep, npu BBoge KomaHabsl CREATE TABLE moxkHO, BBems
CUMBOJIBI «CI'», HAXKaTh KiaBuily <Tab> — psql ZOMOMHUT 3TO CIOBO OO «Create». AHaso-
TMYHO MOXKHO IIOCTYIIUTD ¥ CO BTOPBIM CJIOBOM: JJIS1 €0 BBOAA NOCTATOYHO BBECTU JINILD
OYKBBI «ta» ¥ HaKaTh KaaBuiry <Tab>. Eciy BbI BBeIM CIMIIKOM Majo 6yKB IJIs TOTO, YTO-
661 yTuiMTa psql Moryia OmHO3HAYHO MAEeHTUGULMPOBATH KIOUEBOe CI0BO, JOTIOTHEHMS
He ipousoiinet. Ho B TakoM ciryyae Bbl MOKeTe HaXKaTh Kaapuiy <Tab> nmBaskasl u momy-
YUTH CIIMCOK BCEX KTIOUEBbIX CJIOB, HAUMHAKOUIVIXCS C BBEAEHHOI BAaMM KOMOMHAIMM GYKB.

2.3. Pa3sBepTbiBaH1e y4eb6HOM 6a3bl AAHHbIX

3aBepINB yCTAHOBKY cepBepa 6a3 JaHHBIX, Mbl MOXKEM IePeifTy HeImoCpeACTBEHHO K pac-
CMOTPEHMIO BOIIPOCA O TOM, Kak pa3BepHYTh B BalieM Kinactepe PostgreSQL yue6Hy10 6a3y
IaHHBIX «ABMaIlepeBO3KM», IOATOTOBJIEHHYIO KoMIaHuueii Postgres Professional.
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Ha caiiTe KoMITaHUM €CTb pa3ies, IOCBSIIEHHbIN 9TOV 6a3e JaHHBIX, HAMTM €r0 MOXKHO 10
ccplike https://postgrespro.ru/education/demodb. OHa mpemocTaBisieTCs B TPeX BEPCUSIX,
OT/INYAIOIIMXCS TOMBKO 00b€MOM JAaHHbBIX: caMasi KOMIIAKTHas BepCHsT COOEPsKUT JaHHbIe
3a OJIMH MecsI1l, BepCUs CpeIHEero pasMepa OXBaTbIBA€T BpeMEHHOII IIEPHUO, B TPU MecsIia,
a caMasi IoJTHas BepCys BKITIOUAET AaHHbIe 3a IeJIblii Tofl. Bce maHHbIe ObLIM CTeHepUpoBa-
HBI C TIOMOIIBIO CITEIMATbHBIX aJITOPUTMOB, 06€CITeUMBAIINX UX IIPABIOIIOLO0HOCTD.
MbI peKOMeHAyeM BaM HauaTh C KOMITAKTHOM Bepcuy 6asbl JaHHBIX «ABMAIIEPEBO3KM»,
a rocJIe MofyYeHusI HeKOTOPOTO OMbITa HammcaHust SQL-3ampocoB Bbl YCTAaHOBUTE MOTHYIO
BEPCUIO M y3Ke Ha Hell CMOKeTe JIydlile «IIPOYyBCTBOBATh» pas/iMUHbie TOHKOCTH PabOoThI C
JAHHBIMY 60JbITNX 06bEMOB, HAITPUMeED, OIIEHUTE BIVSHME MHAEKCOB Ha CKOPOCTH OCTY-
I1a K JaHHBbIM.

B KauecTBe nepBoOro 1ara K pa3BepThIBaHMIO 6a3bl JAHHBIX HY)KHO CKavaTh €e 3aapXUBUPO-
BaHHYIO Pe3epPBHYIO KOIMIO IO CChlIKe https://edu.postgrespro.ru/demo_small.zip. 3aTem
Heo6XomMO M3BJeub (ait U3 apxusa:

unzip demo_small.zip

V3BneuyeHHbIi daiin HaspiBaeTcst demo_small.sql. Termepb co3maaym 6a3y JaHHBIX C MMe-
HeM demo B BameMm kiacrepe PostgreSQL. CaMblit KpaTKMii BapyMaHT KOMaHAbI OyeT Ta-
KUM:

psql -f demo_small.sql -U postgres

Ecu BbI XOTUTE ITepeHalpaBUTh BbIBOJ COOOIIeHMIT, KOTOpble TeHepupyeT CYB/I B mpo-
1ecce paboThI, C 9KpaHa B (Gaiiyibl, TO MOKHO IMOCTYIIUTb TaK:

psql -f demo_small.sql -U postgres > demo.log 2>demo.err

MOsKHO pasgennTb CTaHIaPTHOE YCTPOICTBO BhIBOAA M CTAHAAPTHOE YCTPOMCTBO BhIBOIA
ommb60oK. O6bIUHbBIE COOGIIEeHNS OYIYT epeHarpaBieHsl B ¢aiin demo.log, a coobiieHus 06
ommbkax — B (aitn demo.err. O6paTuTe BHMMaHMe, YTO MeKAY LI poii 2, 0603HAYAIOLIE]
IeCKPUIITOP CTAaHJAPTHOTO YCTPOICTBA BbIBOJA COOOIIEHMIT 00 OIIMOKAX, M 3HAKOM «>»,
0603HAYAIOIMM TTepeaipecaluio BbIBO/IA, He JOKHO ObITh Tpobera.

Ecnu Bam yno6Hee cobpaTh Bce cOOOIIeHMs B oguH o6Imuit ¢aita, Torma HysKHO CIenaTh
TaK:

psql -f demo_small.sql -U postgres > demo.log 2>&1

O6partuTe BHUMAaHME, UTO BCe BhIpaskeHue 2>&1 B KOHIIe KOMaHIbl ITUIIETCS 6e3 IMpoOesioB.
OHo yKa3bIBaeT OINepaloOHHOI CUCTeMe, UTO COOOIIeHMs 06 omMbKaxX HY>KHO HallpaBUTh
TYZA e, KyZla BLIBOASTCS U OOBIYHBIE COOOIIEHNS.
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KOHmpOfleble e80npocel u 3adanus

Ecmm 6b1 Hatr SQL-daiii 6611 04eHb GOBIIMM, TOTIA MOXHO ObIJIO ObI BBITTOJIHUTh KOMaH-
Iy B GOHOBOM peXuMme, IOCTaBUB B KOHIE KOMAHIHOM CTPOKM CMMBOJ «&», a 32 XO0M
TMpoliecca B peaJbHOM BpeMeHM HabTIoaTh ¢ TOMOIIbI0 KOMaHabl tail.

psql -f demo_small.sql -U postgres > demo.log 2>&1 &
tail -f demo.log

Br16epuTe ogyiH 13 MpeaJIOKEHHBIX BAPMAHTOB KOMAaHIbI IJIs pa3BepThIBAHMS 6a3bl JaH-
HBIX ¥ BBITIOJIHUTE 3Ty KOMaH[IY.

Bce roroBo! MOXKHO ITOIK/IIOYATHCS K HOBOJ 6a3e JaHHbIX:

psql -d demo -U postgres

KOHTpOJ‘IbeIe BONpoOChbl U 3a4aHNA

1. BsmomHuTe Npoteaypy ycranoBky CYB]I PostgreSQL B cpefie BBIOpaHHO BaMy Orle-
PaLIMIOHHO CUCTEMBI.

2. (O3HaKoOMbTeCh C yTWINTOH psql c TOMOIIbI0O BCTPOEHHOJ CIIPaBKH, a Takke ¢ IToMO-
1IbIO CIIPABKM, BbI3bIBAEMOIJ 110 KOMaHZe

psql --help

3. Kpowme yTunnTsl psql CylecTBYIOT U Ipyrye YHUBepCaIbHbIe MPOrpaMMblI 1151 pabo-
ThI C cepBepoM 6a3 maHHbIX PostgreSQL, Hampumep, pgAdmin. ITo MOIIHAs yTUIATA
¢ rpaduveckuM MHTEpGercom.

CaMOCTOSITeIbHO YCTAHOBUTE MporpamMmy pgAdmin 1 u3yumTe OCHOBHbIE MIPMEMbI
paboThl C HeJl.

4. Pa3BepHuTe yueOHYI0 6a3y JaHHBIX. [IOITPoOYyIiTe MOAKIIOUNTHCS K HEli C TOMOIIbIO
yTUAUTBI psql. [I7is BBIXOJA U3 YTUIIUTBI UCTIONb3YiiTe KOMaHAY \q.
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naBa 3

OcHoBHble onepauuu ¢ Tabnmuamm

A3blIk SQL — 04eHb MHOroo6pasHbIiA, OH BK/IKOYAET B Ce0S LeNblii pas KOMaHA, KOTopble, B CBOK o4Yepenb,
WHOM pa3 MMEeKT MHOXECTBO MapaMeTpoB U KHUeBbiX CNoB. HoO HayHeM Mbl € KpaTkoro 0630pa OCHOB-
HbIX BO3MOXHOCTeN f3bika SQL. B 3ToM rnaBe Bbl HayuuTecb BBOAWTb AaHHble B 6a3y AaHHbIX, OCBOUTE
OCHOBHble cnocobbl nonyyeHns MHGopMaLmMmn U3 6asbl 4aHHbIX, T. €. BbIOOPKK, @ TaKXkKe y3HaeTe, Kak MOXHO
BHECTU M3MEHEeHUS B MHPOPMaLIMIO, XPaHSLLYIOCS B 6a3e AaHHbIX, U YAANUTb Te AaHHble, KoTopble 6onblue
He HYXHbl.

B mpaxkTuke u3yuyeHUs] MHOCTPAHHBIX SI3bIKOB €CTh XOPOIIasi Tpaauius. Yke Ha TepBOM
3aHATUM YUEHUK M3ydaeT HEeKOTOpble 6a30Bble IpaMMaTHUeCKue KOHCTPYKIIMK U CJIOBA,
MO3BOJISIIONIME €My CKa3aTh HECKOJIBKO CaMbIX IMPOCThIX, HO, TeM He MeHee, TPaKTUUeCcKu
rosie3HbIX Gpas. Mbl mocyiegyemM 3TOM Tpaauivu. B TaHHOI IylaBe Halllero mocoOus BbI
03HAKOMMUTECh C OCHOBHbIMM KOMaHIaMM si3bika SQL, KOTOpbIe MO3BOJISIT BAM BBITIO/IHATD
6a3oBbie omepaiun. A 6ojee CJI0KHbIE (M MHTEpPEeCcHbIe) KOMaH/Ibl Bbl M3YUUTE B CIEIYIO-
X [JTaBax.

CkaxkeM JiBa CJI0Ba O HAIlIEM ITOAXO/E K paboTe. B mpuHIIMIIe BO3MOXKHBI iBa CI1oco6a opra-
HM3anuu paboThl cTyeHTa (o6yuatoiierocs). IlepBblit C0co6 TaKOB: CTYIEHT MUCIIOIb3YeT
6a3y JaHHbBIX, B KOTOPOII y3Ke cofepskaTcsl Bce He06X0mMMble TabauLIbl U IPYrve 06beKThI
6a3bl JAHHBIX, IIOITOTOBJIEHHbIE 3apaHee aBTOPOM YUEOHOTO MOCOOUST UM APYTUM KBa-
TUPUIMPOBAHHBIM CIEIMAIMUCTOM. IIpy 9TOM HEKOTOPbIi Ha60p HEO6XOAMMBIX JAaHHbIX
TaKke yke BBeleH B TabGIMIIbI, IOITOMY MOXKHO Cpasy ke IMepexXOauTh K BBIMOTHEHUIO
3aIpoCoB K 3TUM Tabnmuiam. OMMCcaHHbIN CITOCO0 KaXKeTCsI OUeHb MPUBJIEKATEIbHbIM, T10-
CKOJIBKY OH TpeOyeT MeHblIlIe YCUINI Ha HauaJbHOM 3Talle 0CBOeHMSs A3bika SQL.

OpHako, Ha Hall B3IIsi, 6osee TTpaBUIbHBIM SIBJISIETCS IPYTOii crioco6. HaBepHoe, oH 60-
Jlee TPyIOeMKMiA, HO MPU ero UCIOIb30BaHUY BbI JIyUIlle, KaK TOBOPUTCS, ITPOUYBCTBYETE
MIPOIIecC Co3maHus TAGMUIL ¥ BBOMA 3alyceil B 3TU TAOMMLBI. A TP BBITIOJTHEHUM Pa3-
JIMUHBIX 3aIIPOCOB K 6a3e JaHHBIX BaM OyJIeT jierde OleHUTh MPaBWIbHOCTh MOTYYeHHOTO
pe3y/bTaTa BBIMTOTHEHMS 3aMpoca, IMTOCKOJIbKY Bbl BBEIM BCE JTaHHbIE CAMOCTOSITEIbHO U
ITO3TOMY CMO3KeTe 060CHOBAHHO ITPEATIONOKNUTh, KaKMe Pe3y/IbTaThl OKUIAeTe YBUIETh Ha
JKpaHe.
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KoHeuHO, mepBblii CIT0CO6 MOKET OBITh OUEHb ITOJIE3HBIM MPU U3YUEHUM O0jIee CJIOXKHBIX,
MIPOJBUHYTHIX, BO3MOXHOCTe s3bika SQL, KOTOpbIe TPYAHO MOHATh 6€3 MCII0Ib30BaHMUS
OOJBIIMX MAacCUBOB JAHHbBIX, a OOJbIIIME MaCCUMBbI JaHHBIX BBOAUTH B 6a3y JaHHBIX BPYU-
HYI0 — HepalMoHalIbHO. [opasmo Gosee palMoHaIbHBIM 6yIeT ux aBToMatnyeckoe dop-
MMPOBaHME MMPOTPAMMHBIM ITyTEM.

B riaBe 1 MbI ommcaay mpeaMeTHYIO 00/1aCTh, [IO3TOMY ceifyac MOsKeM MPUCTYITUTD K HEITO-
CPeICTBEHHOMY CO3/aHMI0 TabauIl B 6a3e JaHHBIX. 1) BHITOIHEHUS BCEX MTOCIEAYIOMIIX
KOMAaHJ, U oIepauuit Mbl OyIeM UCIONIb30BaTh YTUAUTY psql, BXOOAIIYIO B CTAHAAPTHYIO
nocraBky CYB]I PostgreSQL.

Ha Bamem KoMITbIOTEpE YKe MOJIKHA ObITh pasBepHyTa 6asa maHHbIX demo. IIporecc ee
co3maHus OmuMcaH B miase 2. Terepb 3amyCTUTE YTUIATY PSql U IIOAKIIOUATECH K 9TOI 6ase
IOAHHBIX C YUYETHOI 3aIMChIO TTOTb30BaTENS postgres:

psql -d demo -U postgres

st cosmanys Tabmui B i3bike SQL aryskut Komanga CREATE TABLE. Ee mosHbIi CMHTAK-
CUC TIpefiCcTaBJieH B JOKyMeHTauuy Ha PostgreSQL, a yipolieHHbI CMHTaKCUC TaKOB:

CREATE TABLE wmMsa-Ta6auupl
(

UMA-nona TUN-AaHHbIX [OI‘paHMHEHMH-Ll.eI'IOC'.I.'HOC'.I.'M],
umMAa-nona Tun-aaHHbIX [OI‘paHM‘-IEHMFI-Ll.eﬂOCTHOCTM:I,

MMAI-NONA TWUM-AAaHHbIX [OrpaHUYeHUs -LEeNOCTHOCTU],
[orpaHuyeHue -uenocTHocTHn],

[nepBUYHbIN-KNWOY ],

[ BHewHwuin - knio4 ]

)N

B KBaZpaTHBIX CKOOKaX IMOKa3aHbl He0Os13aTeIbHbIE 3JIeMeHThI KOMaHAbI. IToc/ie KoMaHAbI
HYKHO ITOCTaBUTb CMMBOJT «;».

I TIoJTydeHusl B cpefie YTUIUTBI psql monmHoii mHpopmanuu o komanae CREATE TABLE
chenaiTe Tak:

\h CREATE TABLE
O6paTI/ITe BHMMAHME HA OTCYTCTBME CMMBOJIA «;» B KOHIIE€ CTPOKNA.

HaumenoBanue SQL-KOMAaH/Ibl MOXHO BBOIUTb U B HVSKHEM DETUCTPE, T. €. CTPOUHBIMU
OyKBaMu:

\h create table
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B kauecTBe mepBOit TabMMUIBI, KOTOPYIO MbI CO37anuM, Beioepem «CamoseTsl». Tabmuia
MMeeT C/IeyIOUIYI0 CTPYKTYPY (T. €. Habop aTpMOYTOB U UX TUITbI JaHHBIX):

Onucanune atpubyra Wmsa aTpubyTa Tun BaHHbIX Tun PostgreSQL ~ OrpaHuueHus
Koa camonerta, |IATA aircraft_code CumBonbHbIii  char(3) NOT NULL
Mopenb camoneta model CumBonbHbIA  text NOT NULL
MakcumanbHas range Yncnosow integer NOT NULL
[LaNbHOCTb MONETa, KM range > 0

Tumsl char u text SBASIOTCS CUMBOJIBHBIMY TUTIAMM SAHHBIX U TT03BOJISIIOT BBOAUTD JTI0-
Oble CMMBOJbBI, B TOM umciie GykBbl U 1udpsl. O atpubyra «Kom camomnera, IATA» Mbl
BeIOpasiu Turt char(3), MOCKOIBKY 3TM KOABI COCTOSAT U3 TPEX CUMBOJIOB: OYKB U 1IudpP.
Uncno 3 B onmMcaHUM TUIIA JAHHBIX char 03HavYaeT MaKCMMaabHOe KOJMIMYECTBO CMMBOJIOB,
KOTOpBIe€ MOKHO BBECTHU B 3TO IIOJIe.

HauMeHOBaHMSI KOHKPETHBIX MOJIEJIeli CAMOJIETOB MOTYT COIepsKaTh PA3IMUHbIE KOIMYe-
CTBa pa3sHbIX CMMBOJIOB, II03TOMY I aTpmOyTa «Momenb caMosieTa» Mbl BbIOGPaIM THUII
JaHHBIX teXt, KOTOPbIi He TpebyeT yKasaHUsI MaKCMMAaIbHO IJIMHBI COXPaHSIeMOro 3Ha-
yeHMs1. Boobile, YMC/IO CMMBOJIOB, KOTOPbIe MOXKHO COXPaHMUTD B MOJjIe TUIa text, mpak-
TUYECKM He OTPaHUYEHO.

Insa atpubyTa «MakcumanbHasl OalbHOCTD IT0/IeTa» Mbl BbIOPAM 1ie/blii YMCI0BOI THII.
3HaueHMsI BcexX aTpUOYTOB KasKIOM CTPOKM ITaHHOM TabGIUIbI SOKHBI OBITH OIMpe/ieneH-
HBIMM, I03TOMY Ha HUX HakjaagbeiBaeTcs orpanmuenye NOT NULL. B mpuHIue B Tabauiax
6a3bI JTaHHBIX MOTYT COZlePyKaThCsl HeOIpee/ieHHbIe 3HaUeHMSI HEKOTOPBIX aTpubyToB. [o-
BODSI APYIMMU CTIOBAMM, UX 3HAUEHMSI MOTYT OTCYTCTBOBATh. B TaKMX C/Tydasix B STUX MOJISIX
comepxxutcst crienanbHoe 3HaueHre NULL. Ho B Tabnuie «CamMoseTsl» He TOMYCKAeTCst
OTCYTCTBME 3HAUeHMIiT aTpubyTOB, oTciofa 1 Bo3HMKaeT orpannuennre NOT NULL. K Tomy
ke aTpubyT «MakcuMaabHas JaabHOCTb ITOJIETa» He AO/DKEH IIPUHUMATDh OTPULIATETbHBIX
3HAYEHMUII ¥ HYJIEBOTO 3HAYEHMSI, [TOITOMY IPUXOAUTCS JOOABUTD ellfe OJTHO OTpaHMUYeHMe:
range > 0.

B kauecTBe mepBMYHOTO KI0Ya BeIGpaH aTpubyT «Kom camonera, [ATA». Takum o6pasom,
MePBUYHBIN KII0YU GyIeT, KaK FOBOPSIT, €CTECTBEHHbIM. DTO 03HAYAET, UTO U B PEAIbHOI
MpeIMEeTHOI 06JIaCTH CYIIECTBYET TaKOe MOHSITHE, KaK KOfI, CAMOJIETa, U 3TO MOHSTHE UC-
MOb3YeTCsl Ha MPAKTUKE. B OT/IMuUMe OT eCTeCTBEHHbBIX KTI0Uel WHOTIA UCIONb3YIOTC U
TaK Ha3bIBaeMble CYpPOTaTHBIE KITIOUM, HO O HYX MbI PACCKaKEM B TOCTEIYIONIMX [IaBax
ocoo6msI.
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WTak, KOMaHAa [IJis CO3IaHus Halleii rmepBoii Tabauibl «CamMoJieThl» TAKOBA:

CREATE TABLE aircrafts
( aircraft_code char( 3 ) NOT NULL,
model text NOT NULL,
range integer NOT NULL,
CHECK ( range > 0 ),
PRIMARY KEY ( aircraft_code )

)5

[Tpeskae yeM BbI CMOKETE IIPUCTYIIUTD K HEITOCPEACTBEHHOMY BBOMY 9TOJ KOMaH/IbI B KO-
MaHJIHO¥ CTpOKe YTWJINTBI psql, Mbl JAIMM psiI, peKOMeHaalniA.

Ina CYBII perucTp CMMBOJIOB (IIPOMMUCHBIE MM CTPOUYHbIE GYKBBI), UCIIONb3YEMbBIX IS
BBOJla K/IIOYEBBIX (3ape3epBUPOBAHHBIX) C/IOB, 3HaUueHUs He uMeeT. OGHaKO TpaguLVIOH-
HO KJIX0UeBble C10Ba s13blka SQL BBOAAT B BepXHEM perucTpe, UTo NOBbIIIAeT HAIISIIHOCTD
SQL-omnepaTtopoB. Tem He MeHee HaMMeHOBaHMS TUIIOB AAHHBIX (integer, char, text
M T. [.) MBI OyZIeM M1CaTh He 3arJIaBHBIMM 6YKBaMU, & CTPOYHBIMM, TIOCKOJIBKY MMEHHO TaK
«rocTynaeTt» yrwinta pg dump (Bxopsiiasi B KOMIUIEKT rnoctaBku PostgreSQL), kotopast
MpefHa3HayeHa JIjIsl CO3/IaHusI pe3epBHOI Komuu 6a3bl JaHHbIX. KOHEUHO, TIpu BBITION-
HEeHMM 3a[IaHNii, TPUBOOMMBIX B HallleM y4eGHOM MOCO6UM, TOMYCTUMO /ISl YCKOPEHUS
Habopa BBOOUTH B HYDKHEM PETMCTpe M KII0YeBble CJI0Ba. A B peanbHOI paboTe HYKHO
CJIe0BaTh TEM ITpaBmIaM 0opMIeHMS UCXOAHBIX KOJOB, KOTOPbIE IIPUHSITHI B pAMKAaX BbI-
MIOJIHSIEMOTO TIPOEKTA.

9Ty KOMaHIy A co3manus Tabmuibl aircrafts (kak u Bce SQL-KOMaHIbI) B YTUIATE
psql MOKHO BBOIUTD IBYMSI criocob6amu. TIepBblii crioco6 3aKk/IoUaeTcs: B TOM, YTO KOMaH-
Jla BBOOVUTCS TIOJTHOCTBIO Ha OJHOM CTPOKE, IIPM 3TOM CTPOKA CBOPAYMBAETCsI «3MENKO».
Haxxmmatp kinaBuiry <Enter> mocse BBoga KakAoro pparmMeHTa KOMaH[Ibl He HY>KHO, HO
MOJKHO J1JI51 TIOBBIIIEHMS] HAITISIAHOCTY BBOAUTH ITpo6est. Ha sKkpaHe 3TO BBINISIOUT TaK:

demo=# CREATE TABLE aircrafts ( aircraft_code char( 3 ) NOT NULL, model
text NOT NULL, range integer NOT NULL, CHECK ( range > © ), PRIMARY KEY
( aircraft_code ) );

BTOpOoii cr1oco6 3aK/I0YaeTcs B IOCTPOYHOM BBOJIE KOMaHIbl TOYHO TaK Ke, KaK OHa Harle-
YaTaHa B TEKCTE IJIaBbI. HpI/I 3TOM I10CJIe BBOo A Ka>1<,u0171 CTPOKM HY>KHO Ha>KMMATb KJIaBUIITY
<Enter>.

O6paTI/ITe BHMMaHIE, 4YTO OO TeX II0P, IMTOKa KOMaHJa He BBeJl€eHa ITIOJIHOCTbIO, BUI ITPU-
[y1almeHus K BBOOAYy KOMaH, BbIBOOAVMMOI'O YTMJIMTOVI psql, 6Y,HeT OT/IMYATHCA OT IMepBOHA-
YalbHOTO. B KOHII€ KOMaHbI HeO6X0,Z[I/IMO IIOCTABUTb TOUKY C 3aIsTOM.
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demo=# CREATE TABLE aircrafts

demo-# ( aircraft_code char( 3 ) NOT NULL,
demo(# model text NOT NULL,

demo(# range integer NOT NULL,

demo(# CHECK ( range > 0 ),

demo(# PRIMARY KEY ( aircraft_code )
demo(# );

B cpene yrwiutsl psql pezyiaraioTcs ¥ Apyryue croco6bl 3aBepiieHns] BBOAMMBIX KOMaH]L
C LIeJIbI0 UX TTOC/IeAYIONero BbIoiHeHns. Harpumep, BMecTo BBOJa CMMBOJIA «;» KOMaHIy
MOYKHO 3aBepIINTh CUMBOJIAMU «\@»:

demo=# CREATE TABLE aircrafts ... \g

BrioceqcTBMM MOYKHO C TIOMOIIbIO KJIaBUIM < 1> BbI3BATh Ha 9KpaH (13 6ydepa ucropumn
BBEIeHHbIX KOMaH]I) BCI0O KOMaH/Iy MOJTHOCTbIO B KOMITAKTHOM BU[Ie U ITPU HEOOXOIMMO-
CTU OTPEAKTMPOBATh ee MO0 BHITIONIHUTD ellle pa3 6e3 pemakTupoBaHust. [Ipy sToM mjis
KOMaH/Ibl, BBEIEHHOJ IIOCTPOUYHO, COXPAHSIETCS ee MOCTPOUYHast CTPYKTypa, a IpuIaliie-
HIMe BBIBOAUTCS TOJIBKO J1JIsI TIEPBOJi CTPOKM:

demo=# CREATE TABLE aircrafts
( aircraft_code char( 3 ) NOT NULL,
model text NOT NULL,
range integer NOT NULL,
CHECK ( range > 0 ),
PRIMARY KEY ( aircraft_code )

)N

st mepeMenieHs Kypcopa Mo «BUPTYyaJIbHBIM» CTPOKaM KOMAaHIbI IIPU ee pefaKTUPOBa-
HMY HY3KHO MICIIOJIB30BAaTh KJIABUIIN <<4—> U <—>, HO He <1> min <} >.

Ec/1u BbI XOTHMTE HEITOCPeACTBEHHO 13 Cpelbl psql BbI3BaTh BHEIIHMIT peIakTop IJist pefak-
TUpOBaHMS Tekylero Gydepa 3ampoca, To HY>)KHO BOCIIO/NIb30BaThCSI KOMaHJ0i1 \ .

Ectu BBl pemmiy mpepBaTh BBOJ KOMaH/IbI, ellle He BBes ee TTOJIHOCTBIO, TO IIPOCTO Ha-
skmute Knapuiny <Ctrl>+<C>, B pesynbTaTe BBOJ, KOMAaHABI OyAeT ITpepBaH, a mpumiaiie-
HMe K BBOZY, BBIBOIMMOE YTUJIUTOM psql, TpUMeT CBOJi ITepBOHAYAIbHbIN BU/:

demo=# CREATE TABLE aircrafts

( aircraft_code char( 3 ) NOT NULL,
demo(# ~C

demo=#
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Terneps BoibepuTe CII0CO6 BBOAA KOMAaHIbI /151 CO3AaHMs Tabmuibl aircrafts u BBeguTe
ee. Eun BBl He JOMYCTUIM OLIMOOK, TO B OTBET psql BhiBemeT coobieHe, 03HaYaolee
yCITeIIHOe CO3TaHye TabIuIIbI:

CREATE TABLE

BbI MOskeTe MPOBEPUTD, Kakylo Tabmuiry cosmana CYB]I. [Ijs1 3TOro CJIysKUT KOMaHa YTHU-
JAThI psql

\d aircrafts
B oTBerT BbI MoTyunTe NPUMEPHO TAKOV BBIBOA, HA OKPaH:

Tabnuua "public.aircrafts"

KonoHka | Twun | MoawndukaTopsl
________________ g
aircraft_code | character(3) | NOT NULL
model | text | NOT NULL
range | integer | NOT NULL
MHpekcehbl:

"aircrafts_pkey" PRIMARY KEY, btree (aircraft_code)
OrpaHMYeHUs -NpoOBEPKMU :
"aircrafts_range_check" CHECK (range > @)

B aTOM BBIBOJIE HOBBIM [IJIS1 BAC MOSKET ObITh BhipaskeHue public.aircrafts. B Hem cio-
BO public o3HauaeT MMs TaK Ha3bIBA€MOJi CXeMBbI. TO, YIIPOILIIEHHO FOBOPS, pas e 6a3bl
IAHHBIX, B KOTOPOM ¥ CO3AAIOTCS TaGIUIIBI U ApyTHe 06BeKThI. [0 YMOTYaHUIO VICTIOb-
3yeTrcs cxema public. O cxemax MbI OyieM TOBOPUTh 6ojiee IOAPOOHO B MOCIEAYIOMIX
IJIaBax Mocoous.

B omucanue Tabnmilel BXOOAUT Takke MHGOpMAIMS O CO3MAHHBIX MHAeKcaxX. HAeRCc —
3TO crielyagbHas CTPYKTypa JaHHbIX, IT03BOJISIONIAs pelliaTh 3aavy YCKOPeHUs JOoCTyma
K CTpOKaM B Tabiuile, a Takke 3a7avy MpegoTBpalleHns OyoaMpoBaHst 3HaUeHMIi KITio-
YyeBbIX aTPUOYTOB B Pa3JIMUHbBIX CTPOKAX TaGMUIIGL. 11 peannsanyy MepBUYHOrO Kioua
(PRIMARY KEY) Bcerga aBTOMaTH4eCKy co30aeTcs MHAeKC. IMs MHaeKca B Hallle ciayyae —
aircrafts_pkey. OHO ObLIO creHepupoBaHo AApoM PostgreSQL. YKasaH Takke U TUII
MHIEKca — btree, T. e. B-gepeBo. /lanee B KPyIJIbIX CKOOKAX IMPUBOIUTCS CIIMCOK KITIOUe-
BBIX aTpMOYTOB. B HallleM c/lyyae OH COCTOUT U3 ogHOro arpubyrta — aircraft_code.

Ianee B onyMcaHnM TAOIUIBI TIPUBOASTCS CBeOEHMSI 00 OTpaHMUYEHMSIX, HAJIOKEHHBIX Ha
OTHe/bHbIe aTpUOYThI TAGIUIIEI M HA TAaGIUITY B 11eJIOM. B IpuHIMIIe, IPpU CO3MaHUM Ta0-
JIUITBI MOXKHO 3aJ1aTh CBOYM COGCTBEHHbIe MeHa [IJIsl BCeX OTpaHMUYe NI, OTHAKO AeIaTh 3TO
He 06s13aTeIbHO. MbI He 3aaBajii HUKAKOTO MMEHU ISl OrpaHMUeHMs], HaJIOSKeHHOTO Ha
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atpubyT range, no3Tomy saapo PostgreSQL Takke CreHEpUPOBAJIO 3TO MMS aBTOMAaTHUe-
cku — aircrafts_range_check.

Cnenyer pasjmyaTb KOMaHAbI 13bika SQL 1 KoMaHAbI YTUIUTBI psql. KoMaHabl, HAUMHA -
IOI[Mecs] C CUMBOJA «\», SIBJISIOTCS KOMaHAaMM, KOTOpble yTuanuTa psql mpensaraet st
yoo6CTBA MOTb30BATENS.

IMockombKY TabMUITbI, KOTOPBIE MbI OyJIEM ceifyac co34aBaTh, OUE€Hb IIPOCThIE, TO B C/TyUae
BBISIBJIEHMSI KAKOTO-TMG0 YITYIIEHMS TIPY UX CO3TAHUM BbI MOXKETE MPOCTO YAAIUTD TabIn-
ITy ¥ CO3[1aTh ee 3aHOBO, C yUeTOM HeO0OX0aMMbIX ucpasieHuii. A komanay ALTER TABLE,
MpeJHa3HAYeHHYIO JJIsI MOOU(PUIIMPOBAHMS CTPYKTYPhI TA0/IM1I, MbI PACCMOTPUM HEMHOTO
nosgHee. [TosToMy npexxae yeM BbI IIPUCTYIIUTE K BBOAY JaHHbBIX, 03HAKOMbTECH C KOMaH/I -
HOJ [Tl yIaJeHusl TabIuIIbl.

DROP TABLE uma-Tabnuubi;

Tenepb BbI MOKeTe MPUCTYIUTH K BBOLY NAHHBIX B TaOmnily «CamMoneTbi». [IJis BBITIOTHE-
HUS 9TO¥ ornepatuy cay>kut komanaa INSERT. Ee yrpoiieHHbI (jopMaT TaKOB:

INSERT INTO wumsa-Ta6bnuupl [( uma-aTpubyTa, uma-arpubyra, ... )]
VALUES ( 3Ha4yeHue-aTpubyra, 3HauyeHue-aTpubyra, ... );

B Havasie KOMaHbI IEPEUNCIISIIOTCSI aTPUOYTHI TaOMUITBI. [Tpy STOM MOXKHO YKa3bIBaTh UX
He B TOM ITOpsiKe, B KOTOPOM OHM ObLIM YKa3aHbI IIPY ee CO3JaHuu. Bbl BOBCe He 06513aHbI
ITOMHUTH TOPAIOK aTpuOyToB B KomaHge CREATE TABLE. O6paTuTte BHMMaHNe Ha HAJIK-
Ylie KBaJpaTHbIX CKOOOK. OHM YKa3bIBAIOT, UTO CITVICOK aTPUOYTOB B KOMaH/IE He SIBJISIETCS
00s13aTeIbHBIM, HO ITPY BBOJE KOMaH/Ibl KBaJpaTHbIe CKOOKM BBOOUTH He HYKHO. OmHa-
KO eC/IM Bbl He MPUBEIM CIMCOK aTPUOYTOB, TOTIAa Bbl 00si3aHbl B mpenioxkenuu VALUES
3a7aBaTh 3HAUEHUSI aTPUOYTOB C YUETOM TOTO MOPSAKA, B KOTOPOM OHM CJIEAYIOT B OIIpe-
nenenuy Tabauibl. KoHeuHo, Takast oopMa 3ammucy KOMaHIbI SIBJsIETCS 60jiee KOPOTKOiA,
HO OHA MeHee YHUBepCaJibHa, T. K. B ¢JIyuae PeCcTPYKTYpU3aluy TabauIIbl M M3MEHEHUS
TOpSIIKa CTOJIOIOB B ee OIpeneeHuy UaM J06aBaeHNusI HOBOTO CTOMOLA (maske 6e3 u3-
MeHeHMS MOpsIIKa CYIIeCTBYIOIINUX CTOOIOB) BaM MPUIETCS KOPPEKTUPOBATDh ¥ KOMaHIY
INSERT B Bammx nMpuKaagHbIX IIporpaMMax.

IaBajiTe 1o6aBUM OIHY CTPOKY B Tabiuiry aircrafts. O6patute BHMMaHMe Ha OOMHAp-
Hble KaBbIUKM, B KOTOPbIE 3aK/IIOUeHbl 3HaUeHusT aTpmuOyToB aircraft_code u model.
s aTpubyTOB CMMBOIBHBIX TUITOB AAHHBIX OJMHAPHbIE KAaBBIUKM OOSI3aTENbHBI, a AJIS
YMCIOBBIX TUIIOB KaBBIUKY MCITOJIb30BATh HE HYKHO.

INSERT INTO aircrafts ( aircraft_code, model, range )
VALUES ( 'SU9', 'Sukhoi SuperJet-100', 3000 );

37



I'nasa 3. OcHosHble onepayuu ¢ madbauyamu

B oTBeT MbI IMOTYYMM COOOIIEHNE 00 YCIIEITHOM T06aBJIeHMM 3TOM CTPOKM:

INSERT @ 1

B sTom coob6ienny unciaa 0 1 1 MMeloT KOHKPeTHbI cMbIC. BTopoe 13 HuX, T. e. 1, 03Ha-
YyaeT KOJIMUYECTBO NO6GABIEHHBIX CTPOK — B JAHHOM CjIyuyae Oblia Jo6GaB/ieHa BCEro OgHa
CcTpoka. A riepBoe uncio 0 uMeeT OTHOLIIEHVE K BHYTPEHHEMY yCTpoiicTBy PostgreSQL, Ko-
TOpOE B HallleM y4e6GHOM ITOCOOUM He PacCMaTpUBAETCS.

Tereps yske MOXKHO BBITIOJHUTh BIOOPKY JAHHBIX 13 Tabmuipl aircrafts. s BoIGOPKU
mHdopmanuu U3 Tabnaui, 6asel JAaHHBIX CTYKUT KoMmaHaa SELECT. Ee cuHTakcuc, ympo-
LIeHHbIN 10 Ipefena, TakKOB:

SELECT wmsa-aTpubyra, uma-arpubyra,
FROM umsa-Tabnuupi;

YacTo 6bIBaET TaK, UYTO TPeOYeTCsI BHIBECTM 3HAUEHMS U3 BCEX CTOIOIIOB TabmuIbl. B Takom
CTydae MOKHO He [1epeuicisaTh MMeHa aTpuOyTOB, a IIPOCTO BBECTU CUMBOJI «+». JlaBaiiTe
BbIOepeM BCI0 MHpOpMaIMio U3 Tabmuibl aircrafts:

SELECT * FROM aircrafts;

aircraft_code | model | range

_______________ g S
Sus | Sukhoi SuperJet-100 | 3000
(1 cTpoka)

IaBajiTe mOoO6aBUM ellle HECKOIbKO CTPOK B Tabymuiy aircrafts. Komanma INSERT mos-
BOJISIET C/e/IaTh 3TO 33 OAMH pa3. BCIIOMHUTE O TOM, YTO MOXKHO pedaKkTUpPOBaTh paHee
BBeJIeHHYI0 KOMaH[Iy, BbI3BaB ee Ha KpaH IIpy IOMOIIM KiaBuiun <1>. Kak u mpu BBO-
Ie TMpeIbIayLiMX KOMaHI, Bbl MOXKeTe BbIGpaTh OIMH M3 OBYX CIIOCOO0OB BBOAA: BBECTU
BCIO KOMaHy Ha OJHOI CTPOKe, KOT/Ia €€ TEKCT CBOPauMBAeTCS «3MEMKOI», MO0 BBOOUTH
KOMaHAy MOCTPOYHO, HaXKMMasl KIaBuiny <Enter> mocie Kaxxgoro ¢pparMeHTa KOMaHIbl,
3aHMMaAIOIIEro OIHY CTPOKY TEKCTa B ITOCOOMM.

INSERT INTO aircrafts ( aircraft_code, model, range )
VALUES ( '773', 'Boeing 777-300', 11100 ),
( '763', 'Boeing 767-300', 7900 ),
'733', 'Boeing 737-300', 4200 ),
'320', 'Airbus A320-200', 5700 ),
'321', 'Airbus A321-200', 5600 ),
'319', 'Airbus A319-100', 6700 ),
'CN1', 'Cessna 208 Caravan',6 1200 ),
'CR2', 'Bombardier CRJ-200', 2700 );

laVYaVYaYaXa¥ea)
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CVYB/[I coobimuT 06 ycrenrHoM BBojie 8 CTPOK B Tabimuiy aircrafts.
INSERT @ 8

IaBajiTe CHOBA IIOCMOTPHUM, UTO COAEPKUTCS B Tabuiie «CaMoJIeThI».
SELECT * FROM aircrafts;

Teneps B Heil yke 9 CTPOK.

aircraft_code | model | range

_______________ g S
SuU9 | Sukhoi SuperlJet-100 | 3000
773 | Boeing 777-300 | 11100
763 | Boeing 767-300 | 7900
733 | Boeing 737-300 | 4200
320 | Airbus A320-200 | 5700
321 | Airbus A321-200 | 5600
319 | Airbus A319-100 | 6700
CN1 | Cessna 208 Caravan | 1200
CR2 | Bombardier CRJ-200 | 2700
(9 cTpok)

Ectu cpaBHUTD MOPSIIOK, B KOTOPOM BbI BBOAMJIM CTPOKM B TaOGIUILY, C T€M IOPSIIKOM,
B KOTOPOM CTPOKM BbIBeZeHbl U3 Hee 110 KoMmaHJe SELECT, To MOXXHO YBUIETb COBIaze-
HMe 3TUX mopsigkoB. OmHAKO TM0/IaraThCsl HA TaKoe COBIa/ieHe Hellb3s, T. K. TOPSIA0K MO-
SKET U3MEHUTbCS. IIpy BBIITOJIHEHUM ITPOCTOi BBIOOPKYM 13 Tabmuilsl CYB]I He rapaHTUpPyeT
HMKaKOTO KOHKPETHOTO MOPSIAKA BbIBOJA CTPOK. ECyin ke BBl XOTUTE KaKUM-TO 06pasoM
VIOPSIOUYNTD PACIIONIOKEHME BBIBOOMMBIX CTPOK, TO HEOOXOAMMO MPeIIPUHSITh ITOIO0J-
HUTeJIbHbIE Mepbl, a UMEeHHO: UCII0Ab30BaTh npeaiokeHne ORDER BY komauabl SELECT.

IaBajiTe yIopsimOYMM CTPOKM 10 3HAUeHMI0 aTpuOyTa model , a 3a0AHO M3MEHUM HOPSIOK
PacITooske s CTOJIOIOB B BbIBOE MHGbOpMaluy. O6paTuTe BHMMaHMeE, YTO CUMBOJIbHbBIE
3HAUYEHMsI TIPY BbIBOME BBIPABHMBAKOTCS IO JIEBOMY Kpalo CTOJIOIA, a UMCIOBbIE 3HaUe-
HUSI — TI0 IPaBOMY Kpalo.

SELECT model, aircraft_code, range
FROM aircrafts
ORDER BY model;

model | aircraft_code | range
_____________________ S
Airbus A319-100 | 319 | 6700
Airbus A320-200 | 320 | 5700
Airbus A321-200 | 321 | 5600
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Boeing 737-300 | 733 | 4200
Boeing 767-300 | 763 | 7900
Boeing 777-300 | 773 | 11100
Bombardier CRJ-200 | CR2 | 2700
Cessna 208 Caravan | CN1 | 1200
Sukhoi SuperJet-100 | SU9 | 3000

(9 cTpok)

Ilayiexo He Bcerga TpedyeTcst BBLIOMPATD 8ce CTPOKYM U3 TaGIMUIIbI. MHOXKeCTBO BbIOVPAae€MbIX
CTPOK MOXXHO OTPaHMUYUTD € TToMOIIbI0 ImpenyioxkeHnss WHERE komanaer SELECT. JlaBaii-
Te BbIGepeM MOEJM CAMOJIETOB, Y KOTOPbIX MaKCMMaJIbHAas JaJIbHOCTD ITOJIeTa HaXOMUTCST
B IIpefenax oT 4 10 6 ThIC. KM BKIIOUUTEBHO.

SELECT model, aircraft_code, range
FROM aircrafts
WHERE range >= 4000 AND range <= 6000;

VeoBue BpIOOpA CTPOK MOKET OBITh COCTaBHBIM. B JaHHOM Ciryyae Mbl CKOMOMHMPOBAIN
JIBa OTpaHMYEHMNSI C IOMOILBIO Jiornyeckom onepauyu AND (T. e. «»).

model | aircraft_code | range
_________________ gt
Boeing 737-300 | 733 | 4200
Airbus A320-200 | 320 | 5700
Airbus A321-200 | 321 | 5600

(3 cTpokn)

Temepb MbI 03HaKOMMMCSI ¢ KoMaHa0it UPDATE, mpegHasHaueHHOI 1151 0GHOB/IeHMS JaH-
HbIX B Tabmuiiax. Ee yIIpOIIeHHbI CMHTAKCYUC TAKOB:

UPDATE wumMs-Tabnuupbl
SET uma-aTpubyTal = 3HauveHue-arpubyral,
uMs -aTpubyTa2 = 3Ha4vyeHue-aTpubyTal,
WHERE ycnosue;

VcimoBue, ykasbiBaeMoe B KOMaH/E, TO/KHO OTPaHUYNTh AMaTia30H OOHOBISIEMBIX CTPOK.
Ecmm aT0 yotoBue He 3afaTh, TO GyAYT OGHOBJIEHBI 8ce CTPOKM B Tabmuile. Eciiu ke BaM
TpebyeTcss OGHOBUTD JIMIIIb YaCTh U3 HUX, TO He 3a0bIBaiiTe yKa3bIBaTh YCJIOBME OTOOpaA
CTPOK [IJIsI OOHOBJIEHMSI.

IlaBaiiTe MpeATIoNOKMUM, UTO POCCUIICKIE MHKeHepbl HEMHOTO YYUILIMUIIN JIEeTHbIe XapaK-
TepucTuKyu camosiera Sukhoi Superjet, u Teneppb HaJIbHOCTH €ro ImosieTa ctajga Ha 500 KM
6oJIblIIe.
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UPDATE aircrafts SET range = 3500
WHERE aircraft_code = 'SU9';
CVB/I BeIBEET COODIIEHNE, TTOATBEPKIAIOIIEe YCIIENTHOe OOHOBIEHME OTHOI CTPOKMA:
UPDATE 1
IaBajiTe MPOBEPUM, UTO HOTYIMIIOCH B PE3Y/IbTATe OOHOBJIEHUS JAHHbIX.

SELECT * FROM aircrafts WHERE aircraft_code = 'SU9';

aircraft_code | model | range
_______________ s B
SuU9 | Sukhoi SuperJet-100 | 3500
(1 cTpoka)

WTak, Mbl JOOpalnUCh IO OIepalyy yaajeHus CTPOK U3 Tabuuil. JJjisl 3TOTr0 MCIIOIb3YeTCs
koMmaHga DELETE, koropas rmoxoska Ha komaHny SELECT:

DELETE FROM umsa-Tabnuupl WHERE ycnosue;

Vaoanure Kakylo-HUOYIb OMHY CTPOKY U3 TaGauIlbl «CaMOJIeThI»:
DELETE FROM aircrafts WHERE aircraft_code = 'CN1';
CVYB/I, coobImuT 06 yCIenrHoM yOaJeHUM OTHO CTPOKM:
DELETE 1

Bl MO)KkeTe yKasaThb 1 KaKoe-HMOYIb Oosiee CI0XKHOe yoroBue. [laBaiiTe, HAIpuMep, yaa-
JIUM MHGOPMAIIMIO O caMoJieTaX C JaJbHOCThIO Tojeta 6oee 10000 KM, a TaKKe C Jasib-
HOCTbBIO nojieta meHee 3000 Km:

DELETE FROM aircrafts WHERE range > 10000 OR range < 3000;
ITpy HeOBXOOMMOCTH yaaIeHUs 8cex CTPOK 13 TaGIuIlbl KOMaHAa 6yIeT coOBCeM IIPOCTOA:
DELETE FROM aircrafts;

Tenepsb B Tabnuiie «CaMoEThI» HET HU OIHO CTPOKU. [IJis TPOO/DKEHMSI pa6OThI HEOOXO0-
IOVMO 3TU JAHHbIE BOCCTAHOBUTH. MOKHO MCITOTb30BaTh HECKOIBKO CIIOCOOO0B.

1. BBectu 3aH0BO KoMaHabl INSERT 13 TeKcTa HOCOOMSI, KOTOPBIE BbI YK€ BBOIVIIN.

2. Vcrionp3ys KnaBUIy <1> U <>, HAWTU B CIIMCKe MCTOPUM KOMaH[, BBeIeHHbIe pa-
Hee koMaHAbl INSERT m MOBTOPHO X BBIIOTHUTb.
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3. C HOMOIIIbIO CITeIMATbHOI KOMaH/bI, TPeIyCMOTPEHHOI B yTWINTE Psql, COXpaHUTH
BCIO MICTOPMIO BBITIOJTHEHHBIX BAMM KOMAaH/, B TEKCTOBOM ¢aiise:

\s umMmsa-panna-ansa-coxpaHeHUs - UCTOPUUN -KOMaHL,

3aTeM HY>KHO OTKPBITD €T0 B TEKCTOBOM pPeIaKTOpe, HaiiTu B ¢haiiie HysKHbIe BAM KOMaHIbI
INSERT u, Rormupyst KOMaHAbI B 6ydep oOMeHa, BCTABUTb UX B KOMAHIHYIO CTPOKY YTUIIN-
ThI pSql ¥ BHITOTHUTb.

B Hameii yue6HOI1 6a3e JaHHBIX COAEPKUTCSI HECKOJIBKO Ta0JINII, CBSI3aHHBIX MEXKIY COOO0iA.
s rabnuiet «CamoneTsl» (@ircrafts) 6mmkaiiiiein «poaCcTBEHHUIIE» SIBJISIETCS TabIu-
1a «Mecta» (seats). OHa UMeeT CleqyIIyI0 CTPYKTYPY:

OnucaHue aTpubyTa Wmsa aTpubyTa Tun paHHbIX Tun PostgreSOL OrpaHuyeHuns
Kon camonerta, IATA aircraft_code CMMBONbHbIN char(3) NOT NULL
Homep MecTa seat_no CUMBOSbHbIN varchar(4) NOT NULL
Knacc obcnyxusaHus fare_conditions C1MMBONbHbIN varchar(10) NOT NULL

3HaYeHUs U3 CrucKa:
Economy, Comfort,
Business

s atpubyra «Kog camoneta, IATA» 661 BeIOpaH Tum char (3), MOCKOIbKY 3TOT aTpubyT
MIPUCYTCTBYET U B Tabuile «CaMOJIEThI».

3nauenus atpubyta «<HoMmep Mmecra» (seat_no) COCTOST U3 UMCIOBOI YacTu, 0603HaYAI0-
et HoMep psiia Kpecesl B cajloHe caMoJjieTa, U JJATMHCKO OYKBbI, 0003HavaoIIe mo3m-
IIMIO B psImy, HauMHas ¢ 6yKBbl A. Harrpumep: 10A, 21D, 17F u T. 1. B KauecTBe THIa JaHHbIX
IUIST 9TOTO aTpubOyTa BhibepeM varchar(4). DTOT TUII ITO3BOJISIET XPAHUTD JIIOObIE CUMBO-
JIbl. B ckoOKax yKasaHa IpeaeabHast AJIMHa CMMBOJIbHOM CTPOKM, KOTOPYIO MOKHO BBECTU
B I10JIe TAKOT'O TUIIA.

3HaueHus aTpuoyta «Kiacc obaryskuBauusi» (fare_conditions) MoryT BeIOMpPATHCS U3
OrPaHMYEHHOTO CIMCKA 3HaYeHuIi. [IpoBepKka Ha COOTBETCTBME BBOAMMbBIX 3HAUEHUI 3TO-
MY CITUCKY OyIeT 06ecIieunBaThCs ¢ TOMOIIbI0 orpannuenust CHECK. Taxkske BbIOMpaeM THUIT
IaHHBIX varchar. Bce JonycTuMble 3HaUeHUS MMEIOT pasinJHble JJIMHBI, HO Mbl OPUEH-
TUPYyeMCsI Ha CaMoe IJIMHHOe 3HaUYeHNe.

3HayeHMs BceX aTpUBYTOB KaxkA0ii CTPOKM JaHHO TabIMUIIbI He TOKHBI OBITh HeoIpee-
JIEHHBIMM, IOTOMY Ha HUX HakinaasiBaeTcs orpanmdene NOT NULL.

B KauecTBe MepBUYHOIO K/I0Ya BbIOpaHa KoMOuHaus atpuoyToB «Kom camosnera, IATA»
u «Homep mecTa» — 3TO COCTaBHOI KoY. TakuM 06pa3oM, IEPBUYHBIN KITI0Y 6yIeT ecTe-
cTBeHHBIM. Kak yske ObIJIO CKAa3aHO BbIIIE, 5TO O3HAYAET, UTO M B peaibHOJ ITpeaMeTHO
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obacTu CyleCTBYIOT TaKue IIOHATHA, KaK KOO caMoJieTa M HOMep MeCTa, M 3TU IIOHATUA
VICITIOJIb3YIOTCS Ha IIPAKTUKE.

B aT0i1 Tabnuile ucnonab3yercs BHemHuit Kiaod. [Ipemnokenne FOREIGN KEY cosmaer
OrpaHMUYeHMe CChbUIOUHOI I[eJIOCTHOCTM. B KauecTBe BHEILIHEro K/IHOYa CIYKUT aTpubyT
«Kop, camonera» (aircraft_code). OH ccbutaeTcsl Ha OTHOMMEHHBIN aTPUOYT B TAGIU-
e «Camornetsl» (aircrafts). Tabnuia «MecTa» Ha3bIBaeTCs CChutaonieiics (referencing),
a Tabnuiia «CamosneTsl» — ccbIOUHOII (referenced).

ITockoIbKY HOMEpa MeCT IIPMBSI3aHbl K MOJEIN CaMOJIETa, TO B C/Iydyae yaaJdeHus U3 Tab-
Jiniibl «CaMoJIeThl» KaKoi-1160 CTPOKM C KOHKPETHBIM KOJOM camMojieTa HeoOX0AMMO yaa-
JIUTb TaKKe U U3 Tabnuiel «MecTa» Bce CTPOKM, B KOTOPBIX 3HaUeHMe atpubyra «Kop ca-
Moseta» Takoe ke. KopoTko roBops, ecyin B 6a3e JaHHBIX HET MHMOPMAIMK O KaKO-TM60
MOJeIY CaMoJIeTa, TO He MOXKeT ObITh U MH(MOPMAIMM 0 KOMIIOHOBKE CaJIOHa, T. €. O Pac-
mpemeieHny MeCT 10 Kj1accaM O6CTYKMBaHMS [JIsI 9TOi MO,

IToaTomy B IpenoskeHUM 151 OTIpeiesieH /s BHELlTHero KIloua MOsIB/sIeTCsT BaXKHOe OO0~
HeHne: ON DELETE CASCADE. 3To o3HayvaeT, UTO MMpU YIAJIEHUM KaKOIi-TMO60 CTPOKM U3
Tabmuibl «CamMoseThl» yoaleHue CTPOK U3 Tabauibl «MecTar, CBI3aHHBIX C 9TOV CTPOKO¥
T10 BHeIlIHeMY KTiouy, 6epeT Ha cebs CYB]I, n36aBiisist mporpaMMMCTa OT 3TO¥ 3a60ThI. T1o-
IoOHbIe IelicTBYUS, KOTOpbIe BbinoHseT cama CYB]/], Ha3bIBaIOTCS KACKaAHBIM YIaIeHUEM.
Takum 06pa3oM, BHEIIHMIT KITIOYU CTYKUT JIJIsE CBSI3U TaOIUIL MeKIY COOO0IA.

Wtak, KoMaHAa [IJis CO3IaHus Hallleit BTopoit Tabauiisl «MecTa» TakoBa:

CREATE TABLE seats

(
aircraft_code char( 3 ) NOT NULL,
seat_no varchar( 4 ) NOT NULL,
fare_conditions varchar( 10 ) NOT NULL,
CHECK
( fare_conditions IN ( 'Economy', 'Comfort', 'Business' )
),
PRIMARY KEY ( aircraft_code, seat_no ),
FOREIGN KEY ( aircraft_code )
REFERENCES aircrafts (aircraft_code )
ON DELETE CASCADE
);

IJ1s1 TOrO YTOOBI ITOCMOTPETD, KaKas MOMyYnIach Tabauiia, BBeAuTe KOMaHIy

\d seats
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Tabnuua "public.seats"
KonoHka | Twn | MoaudukaTopsl

aircraft_code | character(3) | NOT NULL
seat_no | character varying(4) | NOT NULL
fare_conditions | character varying(10) | NOT NULL
NHaoekchl:
"seats_pkey" PRIMARY KEY, btree (aircraft_code, seat_no)
OrpaHnyeHna-NpoBepKu:

"seats_fare_conditions_check" CHECK (fare_conditions::text = ANY
(ARRAY[ 'Economy'::character varying, 'Comfort'::character varying,
'Business'::character varying]::text[]))

OrpaHuyeHns BHeEWHEero KJw4ya:

"seats_aircraft_code_fkey" FOREIGN KEY (aircraft_code)

REFERENCES aircrafts(aircraft_code) ON DELETE CASCADE

Bbl BuaMTeE, YTO TUIM JaHHBIX chaTr MMeeT TakkKe U IOJHOe Ha3BaHMe — character,
a TUII JaHHBIX varchar — character varying. IlepBUYHBII K/IIOY 3[IeCh COCTaBHON —
(aircraft_code, seat_no). Orpannuenue CHECK, HaknaapiBaeMoe Ha 3HAUEHUS aTpu-
o6yra fare conditions, npeacrasieHo B 6osee CJIOXKHO (popMe, UeM 3TO OBLIIO CAETaHO
IIpY CO3JaHMM TAaOMUIIbI. [IBOIHBIE CMMBOJIBI «::» 03HAYAIOT OIlepaIio IPUBEIEHNS TUIIA.
OTO aHAJOTMYHO TaKOJ Xe omepalnuu B APYTUX sSI3bIKaxX MporpamMMupoBanus. KintoueBoe
c10BO ARRAY roBOpUT O TOM, UTO CIIMCOK JOIYCTMMbBIX 3HaU€HUI1 [IpeLCTaB/lIeH B BULe
MaccuBa. MaccuBbl MPUCYTCTBYIOT B PostgreSQL, 1 ux mMcnonb3oBaHue B psife CUTyalui
MI03BOJISIET, HATIPUMED, YIIPOCTUTH CXeMy 6a3bl AaHHBIX. Bosiee OaPO6HO 0 HMUX MBI OyIeM
TOBOPUTD B I7aBe 4.

[MpUMHLMITMATBPHO HOBBIM IO CPAaBHEHMIO C PAaCCMOTPEHHOi BbIlle Tabnuieit «Camone-
ThbI» SBJISIETCS HaJIMUME OTPAaHUUYEHMS BHEUIHETrO K/Iua. JTO OTpaHMUYEHME UMEEeT UMS
seats_aircraft_code_fkey, creHepupoBaHHoe camoii CYB]I, MOCKOIbKY MbI HE TIpef -
soxkuy B KomaHze CREATE TABLE HMKakoro cBoero MMeHM IIJisl 3TOT0 OTpaHMUYeHMs, XOT,
B IIPUHIINIIE, MUMEJIN IIPAaBO 3TO CAe/aTh, €C/IM Gbl 3aX0TeJIN.

Hst IIPOCMOTPa BCEX Ta6J'II/I]_[, MMEIIINXCs B Baileit 6ase AAaHHBIX, BBITIOJIHUTE KOMaHOY

\d
CNMCOK OTHOWEHWIA

CxeMma | Nmsa | Tun | Bnapeney
-------- B Ty |y
public | aircrafts | Tabnuua | postgres
public | seats | Tabnuua | postgres
(2 cTpokn)
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B nepBoii KoJIOHKE BhIBEIEHHOI TaOIMIIBI yKa3aHa Tak Ha3bIBaeMasi cxemMa 6a3bl JAHHBIX —
publ ic. MbI y3ke TOBOPMJIU, UTO CXEMAa — 3TO 000COOIEHHBIN O HEKOTOPOi CTEITEHN pas-
nen 6asbl JaHHBIX. [0 yMoMuaHMIO Bce 06BEKTHI CO3TaloTCs B cxeMe public. B TpeTheit
KOJIOHKe yKasaH TUH — «Tabnuiia». Kpome Tabauil MOTYT GbITh ellle ¥ IpeCTaBIeHMs.
B mocegHelt KOOHKe YKa3aHO MMSI TTOJIb30BATEJS, SIBJISIONIETOCS BJIaeNbIIeM TaOINIIbI.
Kak mpaBuiio, 9TO I0OJIb30BaTE b, CO3IABIINIA TAGINITY.

IaBaiiTe cpasy ske mpojenaeM 3KCIIEPUMEHT, ITO3BOJISIONINI IT0Ka3aTh pabOTy BHEIIIHETO
K/TI0ua. BBITIOJIHMUTE C/IeAYIOIIYI0 KOMaHAy [/Is BBOMA JAHHbIX B Tabmuiy «MecTta»:

INSERT INTO seats VALUES ( '123', '1A', 'Business' );
CVYB/I, oTBeTUT TaK:

OWMBKA: INSERT wmnu UPDATE B Tabnuue "seats'" HapywaeT OrpaHUMYeHUE BHEWHETO
knova "seats_aircraft_code_fkey"
MNOAPOBHOCTWN: Knwy (aircraft_code)=(123) orcyTrcTByeT B Tabnuue "aircrafts"

OTO COBEPILEHHO JIOTUYHO: ey B Tabiuile «CamMosIeThbl», Ha KOTOPYIO CChUTaeTCSI Tabmuiia
«MecTa», HeT omucaHus camosieTa ¢ KogoM camosieta 123, To go6aBasTh MHGOPMAIUIO
0 HOMepax Kpeces IJis1 TAKOr0 — HeCYIeCTBYIIIEro — caMojieTa He uMeeT cMmbIcaa. Tak
JIeMCTBYeT IOoANepyKKa [IPaBUJI CCbIIIOYHO 1eJI0CTHOCTU €O CTOpOoHbI CYB/I. IIporpaMmmuct
130aBJIeH OT He06XOIMMOCTHM OTC/IEXKMBATD M 06ECTIeUNBATD «BPYUHYI0» COOMIONEHMEe ITUX
MIpaBUI.

Terepb HY)KHO 3allOJIHUTh JAHHBIMM Tabmuily «MecTax. 1151 KaXKI0i MOIeny caMoJIeTOB
BBEIMTE TOJIBKO HECKOTBKO CTPOK, IIPY 3TOM ITPEAyCMOTPUTE 3aITMCH IJIS KIIaCCOB 00CTy-
>kuBaHus Business u Economy. C momoipio ogHo¥ koMaHAbl INSERT MOXXHO BBECTU
Cpa3y HeCKOJIbKO CTPOK:

INSERT INTO seats VALUES
( 'SU9', '1A', 'Business' ),
( 'Su9', '1B', 'Business' ),
'SU9', '"10A', 'Economy' ),
'SU9', '10B', 'Economy' ),
'SU9', '"10F', 'Economy' ),
'SU9', '20F', 'Economy' );

AN

3aTeM M3MeHUTe 3HaUeHue aTpubyTa aircraft_code Ha gpyroe, Haripumep, 773, u 1o-
BTOpUTEe KOMaHAy INSERT. Tak npuaeTcsi MOCTyIUTb CO BCEMU MOZEISIMU CaMOJIETOB.

Ta6nuiia «<MecTa» 3aro/iHeHa He06XOIMMbIMM AaHHbIMMA. Tereph pelMm ele ogHy 3aaa-
uy. [Tpeanonoxkum, 4To0 HaM HY>KHO MTOTYYUTb MHGOPMALIMIO O KOJIMUECTBE MECT B Ca/IOHAX
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IS BCEX TUIIOB CaMOJIeTOB. MIMest HEKOTOPBIN OTIBIT B IPOTPaMMMUPOBAHNY Ha APYTUX SI3bI-
KaX, HETPYIHO MPEATIoNOXKUTh, UTO B s13bIKe SQL MOMKHA MTPUCYTCTBOBATD (QYHKIINS MIJIS
roficyeTa KOJIMYecTBa CTPOK B Tabauiiax. [la, Takast GyHKLMS ecTh — 9T0 count. KoHeuHo,
IUIST pelieHusl 3ajaui, IIOCTaB/IEHHOI BbIIIe, B IIPMHIIUIIE MOKHO BOCITO/Ib30BATbCS TaKM-
MM KOMaHAaMMN:

SELECT count( * ) FROM seats WHERE aircraft_code
SELECT count( * ) FROM seats WHERE aircraft_code

'SU9';
"CN1';

OueBMIHO, UTO 3TO HepalMOHAJIbHbBIN MOAXO, MTOCKOIbKY IIPUIETCS BBIIOTHATD OTHEe/b-
Hble OOHOTUIIHbIE KOMAaHABI AJIs BCeX MoJeeil camoneToB. SA3bik SQL mo3BosiseT yrpo-
CTUTb pellleHMe TaKOil 3afauM 3a CYeT MPUMeHeHMsl Olepalyuy TPyNnmUpoBaHUs CTPOK
Ha OCHOBE HEKOTOPOTO KpUTEepUS. DTUM KpUTepueM OyIeT SIBISATbCS COBIAZeHMe 3Have-
Huit atpubyTa «Kog camonera» (aircraft_code) y pa3mnuHbIX CTPOK Tabmuiibl «MecTa»
(seats).

B MmoguduumpoBaHHOI KOMaHIe BMecTo npeniaokenns WHERE 6ymeT mo6aBieHO mpemio-
>xeHue GROUP BY, koTopoe OTBevaeT 3a IPyIIMPOBKY CTPOK C OAMHAKOBBIMYM 3HAYEHUSIMU
arpubyraaircraft_code. Obpatute BHMMAaHMe, YTO IPU HATUIMY ITpeaioskeHmss GROUP
BY arperaTHast GyHKIIMS count BBITIONHSIET MMOACUYETHI CTPOK 0151 Kaxcdoli epynnst CTPOK.

SELECT aircraft_code, count( * ) FROM seats
GROUP BY aircraft_code;

KoHeuHo, B Bamieii BLIGOPKE 3HAUYEHMS B CTOJIOIE COUNt GYmyT ropasfo MeHbIIIe.

aircraft _code | count

_______________ S
773 | 402
733 | 130
CN1 | 12
CR2 | 50
319 | 116
SuU9 | 97
321 | 170
763 | 222
320 | 140

(9 cTpok)

Eciiu MBI 3aXOTUM OTCOPTUPOBATh BBIOOPKY IO UMCITY MECT B caMOJIeTax, TO HYKHO OyaeT
IOITOJIHUTh KOMaH Iy IpeaioskeHreM ORDER BY, koTopoe 06ecrieuuT COpTUPOBKY Pe3yiib-
TUPYIOIIMX CTPOK IO 3HAYEHUSIM BTOPOTO CTOJIOIIA.
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SELECT aircraft_code, count( * ) FROM seats
GROUP BY aircraft_code
ORDER BY count;

aircraft_code | count
_______________ Fem e
CN1 | 12
CR2 | 50
SuU9 | 97
319 | 116
733 | 130
320 | 140
321 | 170
763 | 222
773 | 402
(9 cTpok)

Termepb mocTaBUM 60jiee CJIOKHYIO 3a/1avuy: MOACYMTATh KOJTMUECTBO MECT B CalOHaX [IJIsT
BCeX MOJIeJieli CaMOJIETOB, HO TeIleph YKe C yUeTOM Kiacca 00CIyskuBaHus (613HeC-Kiace
¥ SKOHOMMUECKMI1 Kiacc). B 3ToM ciyyae rpynnupoBKa BBIIOIHSETCS y3Ke 0 IBYM aTpu-
oyram: aircraft codewu fare_ conditions. OTcopTupyem BBIOOPKY IO TE€M Ke CTOJIO-
11aM, 0 KOTOPBIM BBITIOJIHSIIU TPYTIITUPOBKY.

SELECT aircraft_code, fare_conditions, count( ¥* )
FROM seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;

aircraft_code | fare_conditions | count
_______________ L W

319 | Business | 20

319 | Economy | 96
320 | Business | 20
320 | Economy | 120
(17 cTpok)
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KOHTpOl‘IbeIe BOMpOCHhl U 3ap4aHUA
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[Moripo6yiiTe BBeCcT B Tabauily aircrafts cTpoky ¢ Takum 3HAUeHMEM aTpUOyTa
«Kop camornera» (aircraft_code), KoTopoe BbI yXe BBOIWIN, HAlIpUMep:

INSERT INTO aircrafts
VALUES ( 'SU9', 'Sukhoi SuperJet-100', 3000 );

O6paTuTe BHMMaHMeE, YTO B 9TOI KOMAaH/Ee MbI He IIPUBEIU CIIMCOK aTPUOYTOB, UTO
BITOJTHE IOITYCTMMO ITPY 3aJaHNM 3HAUEHWMIi aTPUOYTOB B TOM Ke MOPsIIKe, B KOTOPOM
aTpuOyTHI CJIEAYIOT B OIIpeneneHuy Tabauipl. Ho B Banmx MpMKIaIHBIX POTpaMMax
TaK MOCTYIATh BCe JKe He CIeAyeT, IOCKOIbKY B CTydyae BO3MOXHOI peCcTpyKTypu3a-
IIMY TaGIUIIBI U U3MEHEeHMs MOpsiIKa CIeJOBaHNS aTPMOYTOB B Heil BaIlly KOMaHIbI
INSERT moryT repectaTb paboTaTh KOPPEKTHO.

BbI mosyunTe coobieHue 06 ommoke.

OWWBKA: noBTOpsweecs 3HavYeHMe KJK4Ya HapywaeT orpaHuvyeHue
yHUKanbHocTn "aircrafts_pkey"
MOAPOBHOCTWN: Knwu "(aircraft_code)=(SU9)" yxe cyuwecTByeT.

[MomymaiiTe, moyeMy MOSIBUIIOCH coobineHue. Ecay Bbl 326U CTPYKTYPY TaGIUIIBI
aircrafts, To MOKHO BBIBECTH ee OIIpefiesieHle Ha 3KPaH C IIOMOIIbI0 KOMaHbI

\d aircrafts

[Mpennoskenue ORDER BY komanabt SELECT mo3BossieT OTCOPTUPOBATD JAaHHbIE TTPU
BbIBOAE. [1o yMO/MUaHMIO COPTUPOBKA BBITIOMHSIETCS 110 BO3pAaCcTaHUIO 3HAYEHUIT aT-
pubyTa, YKa3aHHOTO B 3TOM MpemaokeHnn. Ho MOKXHO yIOPSIOUYNTH CTPOKU U TI0
yOBIBAaHMIO 3HAUEeHMs aTpubyTa. sl 3TOro Hy;KHO MOC/Ie UMeHM aTpuoyTa B Mpe-
noxkeany ORDER BY mo6aButh KimoueBoe ¢ioBo DESC (3TO coKpallleHue OT C/IoBa
descendant — yObIBaroIIMii MOPSIAOK). CAMOCTOSTEbHO HATIUIIMTE KOMAaHIY /IS BbI-
OOPKM BCeX CTPOK M3 TabauIIbI aircrafts, YTo6bI CTPOKM OBIIM YIIOPSIOUEHBI 10 YObI-
BaHMIO 3HaUeHMS aTpubyTa «MakCMMabHAs NaJbHOCTb ITOJIETa, KM» (Trange).

Komanpga UPDATE nosBoJisieT B Ipoljecce 06HOBIEHMS BbIIOIHSITh apuMeTnIecKie
IeViCTBUS HaJl, 3HAUEHUSIMM, HAaXOOSIIMMMUCS B CTpOKax Tabmuiel. IIpencraBum cebe,
yro nBurartenu camosnera Sukhoi Superjet cranu B gBa pasa SKOHOMMUYHEE, BCIEI-
CTBME Yero JaJlbHOCTh IT0JIETA STOTO JIaliHepa BO3pOC/ia POBHO B [Ba pa3a. KomaHza
UPDATE mo3BoJIsSIeT yBeTMYUTh 3HAUEHME aTpUOyTa range B CTPOKe, XpaHSIIei UH-
dbopmanuio 06 3TOM caMosieTe, Jake He BBITTOMHSIS ITPeIBaPUTEIbHO BBIOOPKY C I1e-
JIBIO BBISICHEHMSI TEKYIIEro 3HaueHMs 3TOTro atpubyTa. [Ipu mpucBanBaHUY HOBOTO



KOHmpOfleble e80npocel u 3adanus

3HaueHMs aTpubyTy range MOXKHO CIIpaBa OT 3HAKa «=» HalMCaTb He TOIbKO YMC-
JIOBYIO KOHCTaHTY, HO U IleJioe BbIpaskeHMe. B HallleM ciiyyae OHO GymeT MpPOCThIM:
range = range * 2. CamocTosiTeqbHO HanmumuTe komauay UPDATE nosnHocThI0, IpU
3TOM He 3a0y[bTe, UTO YBEIMYNTD JATBHOCTD MT0JIETA HYSKHO TOJBKO Y OLHOI Mope-
mu — Sukhoi Super]et, mosToMy He06XOAMMO UCIIONb30BaTh yoioBue WHERE. 3aTem
¢ nomoupo koMaHAbl SELECT mpoBepbTe MOSTy4YeHHbIN pe3yibTar.

Ecnn B nipegnoxkennn WHERE xomanabt DELETE BbI ykaskeTe TOrMUeCKM UM CMHTAaK-
CUYECKY KOPPEKTHOE YCJIOBUE, HO CTPOK, VIOBIETBOPSIONIMX STOMY YCJIOBUIO, B Tab-
JAIe He oKaxkeTcst, TO B oTBeT CYB/I BbIBeeT CoOOIIeHMe

DELETE ©

Takas cuTyalusl He sIBJIsIeTcsl omubKoii uau c6oem B pabore CYB]I. Hanpumep, ec-
JIV TIOC/IE yOa/IeHMsI KaKO-TO CTPOKM BbI [IOBTOPHO IOIBITAETECH YIAIUTD €€ Ke, TO
MOJTYYUTE UMEHHO TaKOe COOOIIeHNE.

CaMOCTOSITeNIbHO CMOJIeMPYIiTe OMMCAHHYIO0 CUTYallMIo, II0f06paB yclIoBKe, KOTO-
pOMY TapaHTMPOBAHHO He COOTBETCTBYeT HM OJHA CTPOKa B Tabmuie «CamMoeThbi»
(aircrafts).
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naea 4

Tunbl aaHHbIX CYB/, PostgreSOL

lMocne nepBOHAYaNbHOrO 3HAKOMCTBA C A3blIkoM SQL MMeeT CMbICI HEMHOIO YNOpsSAOUYNUTb MOMYYEHHbIE
BaMW 3HaHWS. Peub naet o TMNax AaHHbIX, npuMeHsembix B CYB[] PostgreSQL. Boobuue, TMMbl AaHHbIX —
3TO OZLHO M3 6A30BbIX NOHATUIA NHOOOrO A3bIka NPOrpaMMUPOBaHUS, U A3blk SOL B 3TOM nNnaHe He aBnseTcs
UCKNIOYEHMEM.,

PostgreSQL vMeeT o4yeHb pa3HOOBpasHblii HABOp BCTPOEHHbIX TMMOB AAHHbIX, T. €. TeX TMMOB, KOTOpble
CYB[, npenocTaBnsieT B pacnopsikeHne Nofb30BaTeNs, Kak FOBOPST, MO YMOMYaHMI0. Mbl HAMEPEHHO yno-
TpebunK 34ecb TEPMUH KBCTPOEHHbIE®, MOCKO/IbKY MOb30BaTeNb UMEET BO3MOXHOCTb CO3AaBaTh U CBOM
COBCTBEHHbIE TUMbI AAHHbIX, KOTOPbIE 3aTEM MOXHO BK/IOUMTL B CUCTEMY M UCMONb30BATb UX TaK XeE, KaK U
BCTPOEHHbIE. Takasi BO3MOXKHOCTb afanTaLmm CUCTEMbI TUMOB LAHHbIX K KOHKPETHbLIM CUTYaLMUsSM ABASETCS
OLHOW W3 OTNIMYUTENbHbIX YepT PostgreSOL.

B aT0lM rnaBe Mbl PaCCKaXXeM NMnLlb O CaMbIX OCHOBHbIX TUNAaX OAHHbIX, MOCKOJIbKY B BalleM pacnopaxe-
HUN BCerna MMeeTca nonHaa OKyMeHTauusa. Hacrosuwee yqe6Hoe nocobue He SIBNAETCS €e 3aMEHOM, OHO
NpuU3BaHO NNLb NOMOYb BaM CAENaTb NEPBbIE Wark B 0OCBOEHUU 6oraToro MWUpa TUNOB OaHHbIX PostgreSQL.

Tunbl AaHHbIX 06beAMHEHbI B TPYMMbl, B paMKax 3TUX FPYnn OHW MMEKT HeKOoTopble obLuMe CBOWCTBA, HO
TakXKe OHM UMEIOT U PazInuus.

4.1. Yucnosblie Tunbl

I'pyrina 4McI0BBIX TUIIOB JAHHBIX BKIIOYAET B CeOS 1ebIit psll pa3HOBUIOHOCTEN: 11e/10-
YMCIeHHbIE TUTIBI, UM 1A GUKCUPOBAHHOM TOYHOCTH, TUIIBI TAHHBIX C IJIaBAIOIEH TOUKOiA,
IocenoBaTe/bHble TUIIBI (Serial).

B cocTaBe 1e10unC/ieHHBIX TUITOB HAXOSTCS CAeyioliue mpencraBuTenu: smallint,
integer, bigint. Ecau aTpubyT TaGaUIIBI MIMeeT OOVMH U3 STUX TUIIOB, TO OH ITO3BOJISIET
XPaHUTH TOJBKO 11eJI0oUKCIeHHble AaHHble. [Ipy 3TOM TepeuncieHHble TUITBI Pa3iMyaloT-
Cs1 TI0 KOJIMYECTBY 0aiiTOB, BIIEISIEMbIX IJ151 XpaHEHMS JaHHbIX. B PostgreSQL cymecTBy-
10T TICeBIOHMMBI JIJISI 9TUX CTaHAAPTU3MPOBAHHbBIX MMEH TUIIOB, @ UMEHHO: int2, int4 u
int8. Uncio 6aitToB oTpaskaeTcs B MMEeHM TUIIA.
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ITpn BBIGOpE KOHKPETHOTO LIEJIOUMCIIEHHOTO TUIIA TPUMHMMAIOT BO BHMMAaHMe OMAIa30H
JOITYCTUMBbIX 3HAUYEHUIA M 3aTPaThI MaMSITU. 3a4acTyI0 TUII integer cYMTaeTcs ONTUMAaIb-
HBbIM BbIGOPOM C TOUKM 3PEHMS JOCTVOKEHNST KOMITPOMMCCA MEKAY STUMU TTOKa3aTeIsIMM.

Uncna GUKCMPOBAHHOI TOYHOCTU MIpeACTaB/IeHbl IBYMS TUIIaMK — numeric u decimal.
OmHAaKO OHY SIBJISTIOTCS MAEHTUUHBIMM ITO0 CBOMM BO3MOKHOCTSIM. II03TOMY MBI GyIeM Mpo-
BOJINUTD U3JIOKEHME Ha MpUMepe Tula numeric. [y 3agaHus 3HaY€HUsI 3TOTO TUIa UC-
TOJIb3YIOTCST IBa 6a30BbIX MOHSATHMS: MaciiTab (scale) M TouHOCTh (precision). MaciiTa6
IOKa3bIBAET UYMCIO 3HAYAIUX HUP, CTOSIIMX CIIpaBa OT JECITUYHON TOUKM (3aTisITOoi).
TouHOCTb YKa3bIBaeT ob1Iee yncio undp Kak 10 JeCITUUHO TOYKM, TaK U mocie Hee. Ha-
npuMep, y uncia 12.3456 TOUHOCTb cocTaB/seT 6 1udp, a Macutab — 4 nudpsl.

ITapameTpsl 9TOr0 THUIIA JaHHBIX YKa3bIBAIOTCSI B KPYIVIBIX CKOOKAaX IOC/e MMEeHM TUIIA:
numeric(To4yHoCTb, MacwTab). Hanpumep, numeric(6, 2).

Ero rimaBHOe JOCTOMHCTBO — 3TO 0GecrieueHne moyHsLX Pe3yabTaTOB IIPY BbITTOTHEHUY BbI-
YMCIeHU, KOTa 3T0, KOHEYHO, BO3MOKHO B IMPUHLIMUIIE. ITO OKAa3bIBAE€TCS BO3MOXKHBIM
TPV BBITIOTHEHUY CJIOKEHMSI, BBIYMTAHMS M YMHOKeHMs. Yncsia Tua numeric Moryr xpa-
HUTb OUEHb 00JIbII0e KoauuecTBO ydp: 131072 uudpbl — 00 JAeCITUYHOI TOUKM (3arIIsi-
TO), 16 383 — noce Touku. OJHAKO HY>KHO YUUTHIBATh, YTO TaKasi TOYHOCTb JOCTUTAETCS
3a CcueT 3aMe IeHIs BbIUMCIeHN 110 CpaBHEHUIO C [[eJIOUMC/IeHHBIMY TUITAMU U TUTIAMU C
TUIaBaloIEli TOUKOI. [Ipy 3TOM /ISl XpaHEHUS YMC/Ia 3aTPAUMBAETCS GOTbIEe MaMSITH, YeM
B CJTy4ae IeJTbIX YMCel.

IaHHBI TUII CJIEAYET BHIOMPATH /IS XpaHeHMsI JeHEKHBIX CYMM, a TakKe B IPYTUX CTyYa-
sIX, KOorza TpebyeTcs rapaHTUPOBAaTh TOYHOCTDb BBIUMCIEHUIA.

IIpencraBuTeNsIMU TUITOB JAHHbIX C [JIaBaIOIIEl TOUKO SIBISIOTCS TuUIlbl Teal u double
precision. OHU mpencTaBaSioT coboii peanusanuio crangapra IEEE «Standard 754 for
Binary Floating-Point Arithmetic». Tumn gaHHbIX real MOXKET MpPeaCTaBUTh YMC/Ia B Aua-
IMa3oHe, Kak MUHMMYM, OT 1E—37 no 1E+37 ¢ TOUHOCTbIO HE MeHbIIIe 6 TeCITUYHBIX [UMD.
Tumn double precision uMeer nuarnasoH 3HayeHuin mpumepHo oT 1E—307 mo 1E+4308
C TOYHOCTBIO He MeHbllIe 15 gecITUIHbIX IUdp.

TIpu TOTBITKE 3aMMMCATh B TaKOli CTOMOEL, CJIMIIKOM GOJbIIOE UM CIMIIKOM MaJIeHbKOE
3HaUeHue OyJeT reHepupoBaThHCS OmMOKa. EC/IM TOYHOCTh BBOAVIMOTO YKCJIA BhIIIE JIOTY-
CTMMOI, TO GYIeT MUMETh MECTO OKPYT/IeHME 3HAUEHMS. A BOT IIPU BBOJIE OYEHb MAIEHbKUX
YyiceJl, KOTOPble HEBO3MOXHO MPECTaBUTh 3HAYEHVSIMY, OTIIMYHBIMU OT HYJIsI, OyeT re-
HEPUPOBATHCS OIMIMOKA TOTEPYU 3HAUMMOCTH, MJIY MCUE3HOBEHUS 3HAUAIIMX Pa3psa0B (an
underflow error).
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4.1. Yucnossie munesl

ITpu pabore ¢ UncIaMu TakKMX TUIIOB HY’)KHO IIOMHUTbD, UTO CpaBHEHME BYX UMCe C TIa-
BaloIllell TOYKON Ha MpeaMeT paBeHCTBA X 3HAUEHUI MOXKET IIPUBECTY K HEOKMTaHHbBIM
pe3yJbTaTaM.

Hanpumep:
SELECT 0.1::real * 10 = 1.0::real;

?column?

(1 cTpoka)

B momonHeHue K OGBIUHBIM UMCJIAM 3TU TUIIbI JAHHBIX MOANEPKUBAIOT U CIelMaTbHbIE
3HaueHus Infinity (6eckoHeuHocTs), —Infinity (oTpuiiaTenbHas 6eckoHeUHOCTD) ¥ NaN (He
YNCIIO0).

PostgreSQL nognepskuBaeT Takke TUll JaHHbIX float, onpeneneHHslit B cranmapTe SQL.
B 06bsIBIEHNM TUIIA MOKET MCHOIb30BaThcs mapamerp: float(p). Eun ero sHaueHme
JIEKUT B AuanasoHe oT 1 10 24, To 3To 6yAeT paBHOCUMJIBHO MCIIOAb30BaHMIO THIIa real,
a eIy Ke 3HaYeHMe JIEKUT B JuarnasoHe oT 25 10 53, To 3To 6ymeT paBHOCUIIBHO UCITOJb-
3oBaHMio Tura double precision. Eciu ske mpyu 06bsSIBIEHMM TUIIA TTApAMET] He UCITOJb-
3yeTcs, TO 3TO Takke OyeT paBHOCUIIBHO UCITOb30BaHMI0 THIla double precision.

IMocnemHMM U3 YMCTOBBIX TUTIOB SIBJISIeTCS TUIT serial. OmHaKo OH (haKTUUECK peaTn3o-
BaH He KaK HaCTOSIIVIT TUII, a TIPOCTO KakK yIoOHas 3aMeHa 11eJ10ii rpymmbl SQL-KoMaHI.
Tun serial ymoGeH B Tex cIydasx, Korma TpeOyeTcss B KaKOi-mu60 CTOMOel] BCTaBIsATh
YHUKAaJIbHbIE 1Ie/ble 3HaUeHUsI, HallpUMeD, 3HaUueHUsI CYppPOraTHOTO NEePBUYHOTO KIT0Ya.

CHHTaKCUC [JIS CO3MaHMs CToIb1a Tiia serial TakoB:
CREATE TABLE wmsa-Ta6bnuup ( umsa-cronbua serial );
ora KOMaH/Ja 3KBMBaJIEHTHaA CJ'IG,EWIOI.LIEVI rpyIirne KoMmaH/I:

CREATE SEQUENCE wums-Tabnuup_muma-cronbua_seq;
CREATE TABLE wmsa-Ta6nuupbi
(

uMsa-cTon6ua integer NOT NULL

DEFAULT nextval( 'uma-Tabnuub_uma-cTonbua_seq' )

)5
ALTER SEQUENCE wumMs-Tabnuupl_ums-cTonbua_seq

OWNED BY wumMsa-Tabnuupl.umsa-cTonbua;
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I ToSICHEHMS BBIIIENPUBENEHHbIX KOMAaHZ, HaM IMPUOETCS HEMHOTO 3abekaTb BIIe-
pen. OmHUM U3 BUIOB OOBEKTOB B 6a3e JAHHBIX SIBJISIIOTCS] TaK Ha3bIBaeMble IMOCTEeI0Ba-
TEJIbHOCTH. DTO, 10 CYTH, FeHepaTOPbl YHUKAIbHBIX 1Ie/IbIX uMces. JIj1s paboThl C STUMMU
MOC/IeIoBaTeIbHOCTSIMU-TeHepaTopaMu MCITO/Ib3YIOTCS crieliaabHble QyHKIMM. OgHa 13
HUX — 3TO0 QYHKIMSI nextval, KoTopas Kak pas U IoiyyaeT ouepeqHOe YMC/I0 U3 MoCIeno-
BaTEJIbHOCTY, UMS KOTOPOJi YKa3aHO B KauecTBe nmapaMmerpa pyHkium. B komange CREATE
TABLE wtoueBoe cimoBo DEFAULT nipenmnuceiBaet, yTo6st CYB]] 1cnonb30Baia B KaUyecTBe
3HauUeHMsI 10 YMO/IYaHUIO TO 3HaUeHMe, KoTopoe hopmupyeT byHKIysI nextval. [TosTomy
ecI B KOMaHie BCcTaBKM cTpoky B Tabmuiry INSERT INTO He GymeT mepenaHo 3HaUYeHUE
I71st Tiosis Tuma serial, To CYB]I o6paTUTCS K yoayraM 9Toi GyHKIuu. B ToM crydae, Ko-
raa B Tabnuile rmose Tmra serial SBsSeTcs CyppOraTHBIM EPBUYHBIM KJIIFOUOM, TOTIa HET
HeoOXOIMMOCTHM YKa3bIBaTh IBHOE 3HAYEHMeE /151 BCTABKM B 3TO TI0JIE.

B 3akiroueHue CcKakeM, UTO Kpome Tuma serial CYIEeCTBYIOT ellle OABa aHAJOTMUYHBIX
tuna: bigserial u smallserial. m dakTuuecku, 3a KaipoM, COOTBETCTBYIOT TUIIbI
bigint u smallint. [ToaToMy Ipu BIGOPE KOHKPETHOTO MOCTEIOBATENBHOTO TUIIA HYXK-
HO YYMTBIBATDb MPEAIIoaraeMoe Yyuciao CTPOK B TAGIMUIe U YaCTOTY YOATIEeHUS U BCTABKU
CTPOK, MOCKOJIbKY JIaske IIJisT HeGOoJbIOi TabaUIbI MOXKET ITOTPpe6oBaThCs GOJbIIOIN Iya-
Ma30H, eC/IM onepaluy yaaJleHus U BCTaBKM CTPOK BBITIOTHSIOTCS YacTo.

4.2. CuMBOJIbHbIE (CTPOKOBBIE) TUMbI

CraHpapTHbIE peACTaBUTENN CTPOKOBBIX TUIIOB — 3TO TUIIBI character varying(n)
u character(n), rge nmapamMerp ykasblBaeT MakCMMa/JbHOE YMCIO CUMBOJIOB B CTPOKE,
KOTOPYIO MOXXHO COXPaHUTb B CTOJIOIe TaKoro Tuma. [Ipu pabote ¢ MHOTO6aiTOBBIMM KO-
IMpOBKamMu cuMBooB, HarpuMmep UTF-8, HysKHO YUYUTBIBATh, YTO peub MUIET O CMMBOJIAX,
a He o Garttax. Ecii coxpaHsiemast CTpoka CMMBOJIOB G6yIeT KOpoue, YeM yKa3aHo B OIpe[ie-
JIEHUM TUIIA, TO 3HaUeHMe Tura character 6ymeT OOMOTHEHO ITpoberamMmu Ao Tpebyemoit
IJIVHBI, 8 3HaueHMe Tuma character varying 6ymer coxpaHeHO Tak, KaK eCTb.

Tunsl character varying(n) u character(n) umerT nceBgOHMMBI varchar(n) u
char(n) coorBeTcTBeHHO. Ha mpakTuKe, Kak IpaBuiio, UCIIOAb3YIOT UMEHHO 3TU KpaTKue
IICEeBJLOHMMBI.

PostgreSQL momomHUTeNbHO pejijiaraeT eile OguH CMMBOJIbHBIN THIT — text. B cronberr
3TOTO TUIIAa MO>KHO BBECTM CKOJIb YTOLHO O0JIbIIOe 3HaUueHMe, KOHeYHO, B IIpefienax, ycTa-
HOBJIEHHBIX IIPM KOMIMISLIMY UCXOOHBIX TeKCcToB CYB/I.
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4.2. CumeoabHble (CMPOKOBblE) MUnsl

HokyMeHTaIys: peKOMeHIYeT UCIONIb30BaTh TUIIBI text M varchar, MOCKOIbKY TaKkoe
OTJIMYUTENIbHOE CBOJCTBO THUIIA Character, Kak JOMoJTHeHe 3HaUeHuit mpobeaaMu, Ha
MpaKTHKe TOUTH He BOCTpeOGoBaHo. B PostgreSQL 06BIYHO UCITONb3YeTCsT TUIT teXT.

KoHCTaHTBI CMMBOBHBIX TUIIOB B SQL-KOMaHax 3aK/I0YAOTC B O4MHAPHbIE KaBbIUKU.
SELECT 'PostgreSQL';

?column?

PostgreSQL
(1 cTpoka)

B ToM cryuae, Korma B KOHCTAHTE COMEPSKMUTCS CMMBOJT ONMHAPHOI KaBbIUKM MJIY OOPATHO
KOCOJi 4epThl, UX HEOOXOAMMO YIBauBaTh.

Hanpumep:
SELECT 'PGDAY''17';

?column?

PGDAY'17
(1 cTpoka)

B ToMm cnyyae, Korma TakuMxX CMMBOJIOB B KOHCTAaHTe MHOTO, BCe BbIpaskeHUe CTAaHOBUTCS
TPYIHO BOCIIPUHMMATh. Ha TOMOIITb MOSKET IMMPUIATH MCITO/Ib30BaHMe YABOEHHOTO CMMBOJIA
«$». DTV CMMBOJIBI BBITIOJTHSIOT TY K€ POJib, UTO M ONMHAPHbIE KaBBIUKM, KOT/Ia B HUX 3a-
KJTIOYAeTCs CTPOKOBasi KOHCTaHTAa. [Ipy MCIOMb30BaHUM CUMBOJIOB «$» B KauecTBe OrpaHu-
yuTesel ke He Hy>KHO YIBaMBaTh HUKaKMe CMMBOJIbI, COJlepyKalecs B CAMOl KOHCTaHTe:
HM OVHAapHbIE KaBbIUKM, HM CMMBOJIBI 0OPATHOI KOCO UepTHI.

Hamnpumep:
SELECT $$PGDAY'17$$%;

?column?

PGDAY'17
(1 cTpoka)

B0O3MOXHOCTb MCHOIB30BaHMS CUMMBOJIOB J0Jijlapa B POJM OrpaHUUMTENeil CUMBOJIb-
HOJ KOHCTAHTBI He SBJISETCS 4acTbhlo cTaHAapTa SQL. OTo pacuiupeHue, npenjaraemoe
PostgreSQL. ITogpo6HO 06 3TOM HaIMCaHo B pasmese mokymeHTauuu 4.1.2.4 «CTpoKoBbIe
KOHCTAHTBI, 3aK/IIOUEHHBIE B AO/IIapPbI».
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PostgreSQL nipeparaer ele ogHO paciumpeHue cranaapra SQL — CTpOKOBbIe KOHCTAHThI
B cTuiie si3bika C. YTOOBI MMETb BO3MOKHOCTh UX UCIOIb30BaTh, HY>KHO ITepe]l HauaabHOi
OOVMHAPHO KaBbIYKOM HANuMcaTh CUMBOJI «Ex».

HaanMep, OJid BK/IIIOUE€HMS B KOHCTAaHTY CMMBOJIa HOBOJ CTPOKM HY>XKHO COeJIaTh TaK:
SELECT E'PGDAY\n17';

?column?

(1 cTpoka)

ITpu mcrionb3oBauyum C-CTUIST HEOOXOIMMO yABauBaTh 06PATHYIO KOCYIO UepTy, eClii Tpe-
6yeTcsI TOMECTUTD ee B KOHCTaHTY OYKBaIbHO. A /11 BK/IIOUEHMSI B COlepK1MOe KOHCTaH-
ThI CMMBOJIa 06PATHO KaBbIUKM MOKHO JIM0O0 YIBOUTD ee, 6O caeaaTh Tak:

SELECT E'PGDAY\'17';

?column?

PGDAY'17
(1 cTpoka)

[Toxpo6HO 06 rcnonb3oBaHuu C-CTUIIS HATIMCAHO B paszere nokyMmeHTaumm 4.1.2.2 «Ctpo-
KOBbI€ KOHCTAHTBI CO CITEIITOC/IEIOBATEbHOCTAMM B cTUsie C».

4.3. Tunbl «aaTa/Bpemsa»

PostgreSQL nognepkuBaeT Bce TUIIbI JaHHBIX, IIPeLyCMOTPEeHHbIe cTaHaapToM SQL ajis
IaThl ¥ BpeMeHU. JIaTbl 06pabaThIBAIOTCS B COOTBETCTBUM C TPUTOPUMAHCKUM KajJleHoapeM,
MIPUYEeM 3TO [elaeTcsl faXe B TeX (IydasX, KOrJa AaTta OTHOCUTCS K TOMY MOMEHTY BpeMe-
HU, KOTJIa 3TOT KaJleHAAph B JAHHO CTpaHe ele He ObUT IPUHST. 17151 9TUX TUIIOB JaHHbIX
MpeIyCMOTPEHbBI OIpeneneHHble GoOpMaThl /151 BBOAA 3HAUEHUI U 1151 BbIBofAa. [Ipuyem
9TM opMaThl MOTYT He COBMAAATh. BasKHO TOMHUTD, UTO MIPY BBOJE 3HAUEHUI UX HY)KHO
3aK/II04YaTh B OJMHAPHbIE KaBbIUKM, KaK U TEeKCTOBbIE CTPOKU.

Haunem paccmoTpeHnne c Turia date. Pekomenmyemslii crangapTom ISO 8601 hopmat BBO-
Ila IaT TaKoB: «yyyy-mm-dd», Toe CMMBOJIBI «y», «m» U «d» 0603HavaloT 1Mdpy roga, Me-
csllla ¥ JTHSI COOTBETCTBEHHO. PostgreSQL MO3BOJISIET MUCIIONb30BaTh U Apyrue GhopMaThl
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IJIsT BBOfa, HampuMmep: «Sep 12, 2016», uto o3HavaeT 12 ceHTsi6pst 2016 roma. [Tpu BbIBO-
Ie 3HaueHnit PostgreSQL ucnonb3yet popmat 1o yMOTUYaHUIO, €C/IU He TIpedIncaH Ipyroi
dbopmar. [To ymomuaHuio UCIIONb3yeTcst (popmat, pekoMeHAyeMbIl crangaproM ISO 8601:
«yyyy-mm-dd».

SELECT '2016-09-12': :date;

2016-09-12
(1 cTpoka)

A B ciemyroneM mpuMepe UCIOMb3yeTes APyroii opMaT BBOJA, HO (hopMaT BbIBO/IA OCTa-
€TCSI TOT JK€ CaMBblii, TOCKOJIbKY MbI €r0 He M3MEHSIIN :

SELECT 'Sep 12, 2016'::date;

2016-09-12
(1 cTpoka)

Yrtobbl «ckasaTb» CYB]I, UTO BBeAeHHOe 3HaUeHMe SIBJISIEeTCs JATOii, a He MPOCTOil CUM-
BOJIbHOJ CTPOKO¥, MbI MCIOJb30Ba/IM OIlepainyio npusedeHus mund. B PostgreSQL oHa
0hOopMJISIETCST C UCIOb30BaHMEM JIBOTHOTO CMMBOJIA «IBOETOUYME» M MMEHM TOTO TUIIA,
K KOTOPOMY MbI TIPUBOAUM JaHHOe 3HaueHMe. BaXkHO y4ecCTb, UTO MPU BHITIOTHEHUY TIPU-
BelleHMs TUIIa TTPOU3BOAMUTCS MPOBepKa 3HaAUeHMsI Ha COOTBeTCTBMe dhopMaTy 11e/ieBOro
TUIIA Y MHOKECTBY ero AOMYCTUMbIX 3HAUEHUIA.

B PostgreSQL mpeaycMOTpeH 1esblit psaa GYHKIINI )1 paboThl ¢ JaTaMu ¥ BpeMeHeM. Ha-
puMeD, IS TTONTyYeHUs 3HaUeHUs TeKyIei gaThl CTyskUT QyHKIMSI current_date. Ee
0COOEHHOCTBIO SIBJISIETCSI TO, YTO IIPY €€ BhI30BE KPYI/Ible CKOOKM He UCITOMb3YIOTCS.

SELECT current_date;

2016-09-21
(1 cTpoka)

Ecti HaM TpeGyeTcst BBIBECTH JATy B APyroM popmarte, TO IJ151 pa30BOTO MpeoObpa3oBaHMs
dbopmaTa MOXHO MCIIOb30BaTh GYHKIIMIO to_char, Hampumep:

SELECT to_char( current_date, 'dd-mm-yyyy' );
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CVB]], BriBeeT:

to_char

21-09-2016
(1 cTpoka)

O6patuTe BHMMAaHMe, YTO JIJI JeMOHCTpauyu BosmoskHocTeii CYB]I o pabore ¢ gatamu
HaM Jaske He MOTpe6oBaIoCh CO3aBaTh TaO/MILY, a 0KA3aJI0Ch TOCTATOYHO JINIIb KOMAaHIbI
SELECT.

Jlist XxpaHeHUsI BpeMeHM CyTOK CJIY>KaT ABa TUIIA JaHHBIX: time u time with time zone.
[epBblii M3 HUX XPAaHUT TOJIBKO BPEMS CYTOK, & BTOPOIl — IOMOTHUTENBHO — ellle U Ya-
coBoit nosic. OnHako JokyMeHTanus Ha PostgreSQL He pekomMeHAyeT MCIO/Nb30BaTh TUII
time with time zone, mockonbky cMemienne (offset), COOTBeTCTBYyIOIEE KOHKPETHOMY
YacoBOMY II0SICY, MOKET 3aBMCETh OT JAThI [lepexofia Ha JieTHee BpeMsl M 06paTHO, HO B
3TOM THUIIe JaTa OTCYTCTBYeT. [Ipy BBOzie 3HaUeHMit BpeMeHM JOIyCTUMBI pa3inyHble hop-
MaTbl, HallpuMep:

SELECT '21:15'::time;

ITpu BeiBOAe CYB/] AOMOMHUT BBeAEHHOE 3HAaUeHME, B KOTOPOM MPUCYTCTBYIOT TOJBKO Ya-
Cbl M MUHYTbI, CEKYHOaMMN.

21:15:00
(1 cTpoka)

Yrobbl «ckasaTb» CYB]I, UTO BBEeAEHHOE 3HAUEHME SIBJISETCS 3HAUEHMEM BpPEMEHM, a He
MPOCTOJ CMMBOJIbHOI CTPOKO¥, MbI OISITh UCITIO/Ib30Ba/IM OTepaluio IpuUBegeHns TUMa.
IMpennoxxkum CYB]] 3aBegoMoO HeLOMyCTUMOE 3HAaUeHe BpeMeH!, HallpuMep:

SELECT '25:15'::time;
IMonyurmM Takoe coobieHne 06 omnoKe:
OWWMBKA: 3HauyeHue nons Twuna date/time BHe gmanasoHa: "25:15"

CTPOKA 1: select '25:15'::time;

A

A TeIlepb BO3bMeM 3HaueHMe, KOTOpOe BK/IK4YaeT elle M CeEKyHObI.

SELECT '21:15:26'::time;
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21:15:26
(1 cTpoka)

A eIy YMCII0 CeKYH, HeIOMyCTMMOE, TO OMSITh IIOYUMM COOGIIeHNe 06 oIImoKe.
SELECT '21:15:69'::time;

OWWBKA: 3HavyeHme nona Tuna date/time BHe auanas3oHa: "21:15:69"
CTPOKA 1: select '21:15:69'::time;

A

BpeMst MOJKHO BBOIUTD HE TOJIBKO B 24-4yacoBoM ¢opMare, HO 1 B 12-4aCcOBOM, IIpU 3TOM
HYKHO MCIT0JIb30BaTh AOTIOMHUTENbHbIE cybduKchl am 1 pm. Hanmpumep:

SELECT '10:15:16 am'::time;

10:15:16
(1 cTpoka)

SELECT '10:15:16 pm'::time;

22:15:16
(1 cTpoka)

st IomyyeHust 3HAYeHUS TEKYIIero BpeMeHM CIYXKUT GyHKums current_time. Ilpu ee
BbI30Be KPYI/Ible CKOOKY He UCTIONb3YIOTCSI.

SELECT current_time;

23:51:57.293522+03
(1 cTpoka)

Tekyl1iiee BpeMsI BBIBOLUTCS C BBICOKOJ TOUHOCTBIO U IOTIOMHSIETCS YMCIOBBIM 3HaUeHNEM,
COOTBETCTBYIOIIMM JIOKAJIbHOMY YaCOBOMY I0SICY, KOTODPbIi YCTAHOB/IEH B KOHMUTIypaLu-
oHHOM (aitie cepBepa PostgreSQL. B npuBeneHHOM MpuMepe 3HaUeHMe YaCOBOTO Mosica
paBHO +03, HO ec/M Balll KOMIIbIOTEP HAXOAMUTCS B APYTOM YacOBOM II0SICE, TO 3TO 3HaYe-
Hue OyzeT APYTUM, HATIpuMep, IJis pernoHoB Cubupu OHO MOKeT 6bITh +08.
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B pesynbrare 06benyiHEHNSI TUIIOB AAThl M BpeMeHU ITOTYYaeTCs] MHTErPAIbHBINA TUIT —
BpeMeHHasl OTMeTKa. JTOT TUI CyIeCTBYeT B ABYX BapMaHTaxX: C y4eTOM YacCOBOTO ITOsI-
ca — timestamp with time zone, mm6o 6e3 yueTa yacoBoro mosica — timestamp. s
TepBOTO BapuaHTa CyIeCTBYeT COKpallleHHOe HaMeHOoBaHue — timestamptz, KoTopoe
saBaseTcs pacmpenuem PostgreSQL. IIpu BBoAe 1 BbIBOJE 3HAUEHMIT 3TOTO THUIIA JaHHBIX
MCITONb3YIOTCST COOTBETCTBYONME (hopMaThl BBOJA M BHIBOZA AATHI M BpeMeHU. Bot mpu-
Mep € YIYETOM 4aCOBOTO Iosica:

SELECT timestamp with time zone '2016-09-21 22:25:35';

timestamptz

2016-09-21 22:25:35+03
(1 cTpoka)

O6paruTe BHMMaHMe, YTO XOTSI MbI He YKa3a/IM SBHO 3HAUEHME YaCOBOTO I0sIca ITPU BBOJIE
JaHHBIX, TIPU BBIBOZE 3TO 3HaUeHMe +03 6bIIO J06aBIEHO.

A 310 IpMMep 6e3 yueTa yacoBOro mosica:
SELECT timestamp '2016-09-21 22:25:35';

timestamp

2016-09-21 22:25:35
(1 cTpoka)

B paccMoTpeHHBIX pUMepax Mbl UCIOAb30BAJIM CMHTAaKCUC TMN 'cTpoka' Iy ykasa-
HMSI KOHKPETHOTO TUIIA TIPOCTOJ JIUTepa/ibHOV KOHCTAHThI. IMS TUIla Mbl YKa3bIiBaau He
rmocyie mpeobpasyeMoro JuTepasa, a mepen HuM, HarpuMmep, timestamp '2016-09-21
22:25:35". CTporo roBopsi, 3TO He SBJSETCS oIepalueil MpUBegeHMs TUIA, XOTS U I10-
Xoke Ha Hee. [TompoOHO TAHHBIN BOIPOC PACCMOTPEH B pasgenax mokyMmeHTaiyu 4.1.2.7
«KoHCTaHTBI Apyrux TUIIOB» U 4.2.9 «IIpuBegeHNUs TUIIOBY.

Iis1 rToryueHns 3HaYeHus TeKylleil BpeMeHHO! OTMeTKH (T. e. HAThl ¥ BpeMeHU B OJHOM
3HAUEeHUM) CIYKUT QyHKIMS current _timestamp. OHa TakKe BbI3bIBaeTCs 6e3 yKasa-
HMUSI KPYIJIBIX CKOOOK. [IpMBemeM mpuMep ee UCIIO0Ib30BaHMsI.

SELECT current_timestamp;

2016-09-27 18:27:37.767739+03
(1 cTpoka)
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31echb B BBIBOJIE IIPUCYTCTBYET M YaCOBO MOSIC: +03.

O6a Tura — timestamp u timestamptz — 3aHMMAIOT OAVH U TOT Xe 00beM 8 6aiiTOB, HO
3HauUeHMs TUIa timestamptz xpaHarcs, 6yayun NpuUBeSeHHbIMY K HYJIEBOMY YaCOBOMY
nosicy (UTC), a rmepen, BBIBOZ,OM IIPUBOJSTCS K YaCOBOMY I10SICY ITOIb30BaTeJIsl.

Ha nipakTuke npu NpUHATUM PELIEHNSI O TOM, KaKO U3 3TUX OBYX TUIIOB — timestamp
unu timestamptz — MCMoOAL30BaTh, HEOOXOAMMO YUUTHIBATD, TPEOYETCS JIM 3HAUEHMS,
XpaHsIyecs B Tabauile, IPMBOAUTD K MECTHOMY YaCOBOMY TOSICY Wiu He TpeGyeTcs. Ha-
TpuMep, B paciucaHy aBMapeiicoB yKa3biBaeTCs MeCTHOe BpeMs Kak JiJIsi a3poIiopTa oT-
MIpaBJIeHMs, TaK U JJIST a39POITopTa MpubeITHS. [109TOMY B TAKOM CJTyyae HYKHO MCITOIb30-
BaTh TMUII timestamp, yTo6bI 3TO BpeMs He MPUBOIUIOCH K TEKYIEMY YaCOBOMY ITOSICY
TI0JIb30BATEJIsI, TAe Obl OH HY HAXOAVJICS.

W3 aByX 3TUX TUIIOB JaHHBIX Yallle UCIIONb3yeTcsl timestamptz.

[TocnepgHuM TMIIOM SIBJIsIeTCSI interval, KOTOpbIl MpeacTaBisieT POAOKUTEIbHOCTD OT-
pe3Ka BpeMeHM MeXIY ABYMs MoMeHTaMu BpeMeHn. Ero ¢popmat BBoga TakoB:

quantity unit [quantity unit ...] direction

3mech unit o3HavaeT eAVHMUIYY U3MEpeHNs, a quantity — KoJaM4ecTBO TaKMX eIuHMIL. B Ka-
YyecTBe eIMHUL, USMePEeHMsT MOKHO MCIOIb30BaTh caemyloliye: microsecond, millisecond,
second, minute, hour, day, week, month, year, decade, century, millennium. ITapameTp
direction MokeT IpMHUMATh 3HAUEHME ago (T. €. «TOMY Ha3a») 100 6bITh ITyCcThIM. ITpu-
Be[leM IIPUMepHI:

SELECT '1 year 2 months ago'::interval;

interval

-1 years -2 mons
(1 cTpoka)

O6paruTte BHMMaHKe, YTO MapaMmeTp ago 3actasisieT CYBl m06aBUTh 3HAK «MUHYC» TTepef,
BCEMM TIOJISIMUA.

MO>KHO MCITOTb30BaTh aJibTepHATUBHBIN hopMart, ripeajaraeMblii cranmapTom ISO 8601:
P [ years-months-days ] [