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Mcnonb3oBaHue MaTepuasioB Kypca

HekoMmmepueckoe ncnosib3oBaHne Marepuanos Kypca (npeseHtauuu,
AeMOHCTpaummn) paspeluaeTtcs 6e3 orpaHnyeHnii. Kommepueckoe
MCNOMb30BaHNEe BO3MOXHO TOSIbKO C NMMCbMEHHOIO paspeLleHms KoMnaHum
Postgres Professional. 3anpeliaercs BHeECEHNE U3MEHEHWNI B MaTepuabl
Kypca.

OGpaTtHaA cBsi3b
OT3bIBbl, 3aMeYaHns 1 NPeasIOKEHUA HanpasnsnTe No agpecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTHU

KomnaHus Postgres Professional He HeCceT HMKaKo OTBETCTBEHHOCTM 3a
N06ble NOBPEXAEHUA N YObITKA, BKKOYAA NOTEPI0 40X04a, HAHECEHHbIEe
NPSAMbIM UM HENPAMBIM, CleunasibHbIM UK CyvYaiHbiM UCMO/Ib30BaHWEM
mMaTepuanos kypca. KomnaHusa Postgres Professional He npegoctasnsaet
Kakux-nnbo rapaHTuii Ha matepuasbl Kypca. MaTepuasbl Kypca
NPeAoCTaBNSTCS Ha OCHOBE NMpuHLUMNa «Kak ecTb» U KoMmnaHusa Postgres
Professional He 06s13aHa NpefoCcTaBNATb CONPOBOXAEHME, NOALEPXKKY,
OGHOB/EHNSA, PaCLUNPEHNS N N3MEHEHNS.
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Tembl Posigres

O630p npUIKeHUs « KHIDKHBIM Mara3uH»
[TpoekTHpOBaHWe CXeMbl IaHHBIX, HOPMaJTU3alys
MToroBast cxema ZIJaHHBIX TIPUTIOXKEHHUSI

Opranu3zaljys uHTepdelica Mexx1y KIMeHTOM U CepBepoM
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[1lpnnoxeHne Posigres

KHWXHBIK MarasuH

postgres ~

MarasuH

select buy_book (
book_id=>%1

m A

HasBaHue Hanuune select * from get_catalog ($1, $2, $3)

EcTb Ha cknane

Boita 1 mup. Tonctoi 1. H 1] ‘ . |
Mymy. Typrenes U. C (1] ‘ |

I8

TMyTeluecTBUA B HEKOTOPLIE YAANeHHbIe CTpaHbl.... CBUGT 0 { ' J

Craska o uape Canrane. Mywwmn A. C. 25 { J
TpyaHo 6biTe Gorom. Crpyrauwmit A. H., Crpyraykuii B. H. 0 [ = ]

Xpecromarua. Mywkux A. C.. Tonctoi 1. H. v op. 0 ‘ v |

Bl KYNMMM KHUTY

HaiineHo KHur: 6

[MpnnoXxeHne cCoCTOUT N3 HECKO/IbKMX yacTten, npeactas/IEHHbLIX BK/1agKaMu.

«MarasunH» — 310 UHTepdielic Be6-nosb3oBaTens, B KOTOPOM OH MOXET
MoKynaTrb KHUIN.

OcTa/ibHble BK/1Aa/IKN COOTBETCTBYIOT BHYTPEHHEMY UHTEPAIENACY,
[IOCTYMHOMY TO/IbKO COTPYAHUKAM («afqMUHKa» cainTta).

«Karanor» — uHTepdelic knagoBLmKa, B KOTOPOM OH MOXET 3aKa3blBaTb
3aKynKy KHUT Ha cknaj marasvHa 1 npocMartpuBaTth onepauuy nocTynaeHuli
1 NOKYMOK.

«KHUTM» N «ABTOpPbI» — MHTEpdieiic bnbnmoTekaps, B KOTOPOM OH MOXET
perncTpupoBaTb aBTOPOB U UX KHUTK.

B yuyebHbIX Uensx Bcs (PyHKUNOHaNIbLHOCTL NpeAcTaBfieHa Ha OAHOW 06LLei
Beb-cTpaHuue. Ecnn kakas-1o yacTb PYHKUMOHAIbHOCTN HeOCTYMHa N3-3a
TOro, YTO Ha cepBepe HeT nogxogsauero oobvekTa (Tabnmupbl, YHKUMN

N T. N.), NPUNOXEHME COOOLMT 06 3TOM. TakKe NPUIOXKEHNE BbIBOAUT TEKCT
3anpocoB, KOTOpble OHO NOCbINIAeT Ha cepBaep.

B xofie Kypca Mbl HAQUHEM C MYCTOW 6a3bl AAaHHbLIX Y MOCTENEHHO peanimlyem
B Hell Bce HEOOXOANMbIE KOMMOHEHTbI.

P. S. VicxodHblil Kog, NPUAOXKEHUST HE SABMSIETCS TEMOW Kypca, HO MOXET
ObITb MONYyYeH B peno3utopun https://pubgit.postgrespro.ru/pub/devlapp.qgit




deMoOHCTpPanusi MPUIOKEHUST

B 9TOl meMoOHCTpaIUu MH IT0Ka3bIBaeM NpuoxeHue «KHUKHEIN MarasuH» B TOM BHUe, B KOTOPOM OHO OymeT mocie
3aBepIIeHUs BCEX IPAKTUUYECKUX 3aiaHuii. IIpuIoxkeHne OTKPOETCS B OTHEIbHOM BKiIafKe 6pay3epa BUPTyanbHOW MalIUHEL
Kypca:

OtkpeiBaeM ¢datin http://localhost...

student$ xdg-open http://localhost
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KHUru Posigres

ER-Mozens 719 BBICOKOYPOBHEBOI'O TIPOEKTUPOBAHUSA

CYIIHOCTH — TIOHSATHS TIPeAMeTHOM 06/1acTH
CBSI3U — OTHOLLIEHUSI MEXAY CYL[HOCTSIMHU
aTpubyThl — CBOWCTBA CYIIIHOCTEH U CBsI3eid

KHura

HasBaHue
aBTopb
KONMYECTBO
onepauuu

[Mocne Toro, Kak Mbl NOCMOTPENIN HAa BHELLHWIA BUA, NPUTOXEHUA U MOHAN
ero (pyHKUMOHaNIbHOCTb, HaM HY)XXHO pa3obparbCsi CO CXEMOWN [faHHbIX.

Mbl He 6yaeM XOTb CKOJIbKO-HUBYAb ry60KO BHMKATb B BOMPOCHI
NPOEKTUPOBaHUA 6a3 AaHHbIX — 3TO OTAesIbHas AUCLUUNIVHA, HE BXO4ALAs
B AaHHbIN Kypc. Ho coBceM 060MT BHAMAHMEM 3Ty TEMY TOXE Hesb34.

YacTo 4/19 BbICOKOYPOBHEBOIO NMPOEKTUPOBaHUA 6a3 AaHHbIX UCMNOMb3yeTCA
MOZAe/b «CYLLIHOCTb — CBA3U», Unn ER-moaens (Entity — Relationship).
OHa onepupyeT cywHocmsimMu (NOHATUSIMI NPeaMETHOMN 06NacTn), CBs3sIMU
Mexay HAMK 1 ampubymamu (CBOMCTBaMK CyLLHOCTEN 1 cBa3elt). Moaenb
MO3BOJIAET paccyXaaTb Ha NOrMYeckoM YpOBHE, He ONnycKasacb A0 AeTanei
npencrasneHns gaHHblX Ha puanyeckom (B Buge tabnui).

MepBbIM NOAXOA0M K MPOEKTUPOBAHUIO MOXET CTYXWTb Anarpamma,
npeacTaBneHHas Ha cnaiife: MOXHO NPeAcTaBUTb OfHY 60/bLUYH0 CYLLHOCTb
«KHura», a Bce ocTasibHOe caenatb ee aTpubytamu.
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Cxema gaHHbIX Pos{gres

10=11-1
id | title | author | gty | operation

1 |{Mymy {| TypreHes MBaH Cepreesny Sl | +11
1 [iMymny '|! TypreHes WBaH Cepreesuy Pl | -1
2 | OTupl U aeTu |! TypreHes UBaH Cepreesuy a1 +al
3 || TpyaHo 6bITb 6orom|| CTpyraukuit Apkaguit HataHosud || 7 | +7 )
3 | TpyAHo 6bITb 60rom:| CTpyraukuii Bopuc HataHoBuMY [ 7 0

HaHHble 1y0nvMpyroTcs

CJIOXKHO TIO/II€P>KUBAThH COT/IACOBAaHHOCTh
CJIO’KHO OOHOBIATH
CJIOXKHO MHCATh 3arpOChI

OueBNAHO, YTO 3TO HENpaBW/IbHLIN Noaxon. Ha gnarpamme aTo MOXeT
ObITb HE TakK 3aMETHO, HO AaBaiiTe nonpobyem oTo6pasnTb Agnarpammy

Ha Tabnunubl BJ. 3TO0 MOXHO cAaenarb pa3HbIMU cnocobamun, Hanpumep Tak,
Kak nokasaHo Ha cnaife: cyuHOCTb CTaHOBUTCA Tabnuuen, ee atpnoyTbl —
ctonbuamn atoi Tabnuupl.

34ecb XOpoLo BUAHO, YTO YacTb AaHHbIX Ayo6nvpyetcs (3T oparMeHTbl
BblAe/IEHbl HAa pucyHKe). [lybnnposaHue NpuBogUT K C/TIOXHOCTSM

c obecneyeHnem coriacoBaHHOCTM — a 3TO e/iBa /11 He [N1laBHas 3aja4va
CYB/.

Hanpumep, kaxaas n3 AByX CTPOK, OTHOCALWMXCS K KHUre 3, A0/HKHA
cogepXxatb obulee KonmyecTro (7 WTYK). YTO HY)XKHO caenaTtb, YTOObI
OTpa3uTb NOKYMNKY KHUMM? C 04HOW CTOPOHbLI, HaA0 A06aBUTb CTPOKN AN
OTPaxeHus onepauunm nokKynkx (a CKoNbLKO CTPOK A06aBNATb, elle ABe?).
C Opyron, Bo BCeX CTPOKax HaA0 YMEHbLUNTb KONMYECTBO € 7 A0 6. A 4TO
Aenatb, eC/in B pesynbrare Kakon-H1Moyab oLnoKM 3HaYeHne KoamyecTsa
B OHOWN M3 3TUX CTPOK ByAET OT/INYaTLCSA OT 3HAUYEHUS B APYro CTPOKe?
Kak cpopmynmnpoBaTb orpaHnyeHne LenocTHOCTU, KOTopoe 3anpeLiaer
Takyr cutyauuno?

Takxe YCNOXHAKTCA U MHOrMe 3anpockl. Kak HauTy obLee Yncno KHUr?
Kak HaliT BCex yHUKasIbHbIX aBTOPOB?

NTak, Takasi cxema nsi0xo paboTaeT A/1s PensLUNOHHbIX 6a3 AaHHbIX.
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CxeMa faHHbIX (BapuaHT) Pos{gres

entity | attribute | value
1 | title | Mymy
1 | author | TypreHeB WBaH Cepreesuny
1| qty | 10
1 | operation | +11
1 | operation | -1
2 | title | OTusl n pgetwn
2 | author | TypreHeB WBaH Cepreesuny
2 | qty | 4
2 | operation |
o |

+4

laHHbBIE O3 CXeMBI

rnoaJep>KKd COrjiaCOBaHHOCTH Hd CTOPOHE MPUJ/I0KEHHWS
CJIOXKHO IMHMCaTh 3alipOChl
HHW3Kada MPpOnU3BOAUTE/IbHOCTb (MHO)KeCTBEHHI)Ie COE,E[I/IHEHI/IH)

[pyroii BapmaHT 0TO6paXkeHnst CyLHOCTM B Tabnmuy — Tak Ha3blBaeMas
cxema EAV: cylwHOCTb — aTpmnbyT — 3HadyeHue. OHa No3BOJIAET Y/I0XKUTb
BOOOLEe BCe, YTO YrogHo, B OA4HY-e4MHCTBEHHYO Tabnmuy. PopmasibHO Mbl
nonyvyaem pensumoHHyto 6a3y AaHHbIX, a hakTUYeckn 30ecb OTCYTCTBYET
cxema n CYB/l He MOXEeT rapaHTUpOBaTh COrlacoBaHHOCTbL AaHHbIX.
[Mopaepxka cornacoBaHHOCTU AaHHbIX LLe/IMKOM JIOXKUTCA Ha NMPUIoXKeHue,
4yTO, 6€3yC/I0BHO, paHO UK MO34HO NPUBEAET K ee HapyLUEHUIO.

B Takoli cxeme C/I0XKHO nucatb 3anpockl (XOTS U A0BOJIbHO MPOCTO KX
reHepupoBaThb), U B pesy/ibTate paboTa co CKO/IbKO-HMOYAb 60/1bLINM
06bEMOM AaHHbIX CTAHOBMTCS NPOGNEMOI 13-3a NOCTOSAHHbIX
MHOTOKPaTHbIX COEVHEHWIT Tab/NLbl CAMOIi C COBOIA.

OpHako cnefyet OTMETUTb, YTO Takoi NOAXOA UMEET 1 NcCkl. Hanpumep,
O4YEBUOHO, YTO TaKyH «CXEMY» AAHHbIX /IETKO HapauwlMBaTb: Npu
[06aBNEHNN HOBOI CYLLLHOCTM UK aTpUbyTa Mbl NPOCTO A06aBNSEM B HaLLly
Tabnmuy HOBblEe CTPOKN.

1 BCce-Takn Tak genartb He CTOUT.
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CxeMa faHHbIX (BapuaHT) Pos{gres

book_id | description

1 {"title": "Mymy",

"authors": [ "TypreHeB MBaH CepreeBuy" 1],

I
I
| llqtyll: 10’
| "operations": [ +11, -1 ]}
3 | {"title": "TpygHo 6GbiITb 60rom",
| "authors": [ "CTtpyraukwin Apkaguin HaTaHoBu4",
| "CTpyraukuin bopuc HaTtaHoBuu" 1],
| llqtyll: 7,
| "operations": [ +7 ]}
|

laHHbBIE O3 CXeMBI

TMOJ/lep>KKa COIVIACOBAaHHOCTH Ha CTOPOHE TIPUJIOXKEHUS
CJIOXKHO TIMCaTh 3ampoChl (CrieLyaabHbIN S3bIK)
VH/IeKCHasl TIOA/lepKKa eCThb

Ewe ogHa Baprauma Ha Ty e Temy — npefcrtas/eHne AaHHbIX B BUAe
JSON, B gyxe NoSQL. Mo cyTn, TyT NpuMeHNMbI BCe 3amMeyaHus,
chenaHHble paHee.

Kpome Toro, 3anpochkl K Takoi CTPYKType npuaeTca nucaTb He Ha SQL,

a 1Cnonb3ys Kakon-1o crneymann3mpoBaHHbIi A3blK (PaHbLLEe CKOpee BCero
BbI6Op nan 6bl Ha jsQuery, a B PostgreSQL 16 ya06HO nosib3oBaTbCcA
BO3MOXHOCTAMN SQL/JSONPath, onpeneneHHsimu B ctaHgapte SQL:2016).

https://github.com/postgrespro/jsquery
https://postgrespro.ru/docs/postgresgl/16/functions-jSon#FUNCTIONS-SQLJ

SON-PATH
Xota y PostgreSQL ecTb nHgekcHasa nogaepxka JSON,
Nnpon3BoAnUTENIbHOCTbL BCE paBHO NoJ BOMPOCOM.

Takyto cxemMy yao6HO NpUMEHATb, Korga oT 6a3bl AaHHbIX TpebyeTcs TOMbKO
nonydeHve JSON no naeHtTudmkaTopy, HO He TpebyeTtca cepbe3Has pabora
C AaHHbIMU BHympu JSON. DTO He Hawl cnyyaii.

(Pasymeertcs, 310 He KateropuyHoe yteepxgeHue. CMm. nocnegHee 3ajaHve
B NpakTuke.)
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KHUrn n onepauuu Posigres

HOpMaJ'II/BaL[I/IH — YMeHbIIeHHe MU30BITOUHOCTHU AdaHHBIX

pa3bueHre KPYIHBIX CYLHOCTell Ha 6osiee Menkue

KHura
Ha3BaHune
aBTOpPbI
CBA3b
Onepauus

U3MeHeHMe Kos-Ba
fara

NTak, Ham TpebyeTcs YyCTPaHUTb N30bITOYHOCTb AaHHbIX, YTOObI NPUBECTU
nx B BUA, yaoO6HbIN onsi 06paboTkn B pensumoHHon CYB/,. 3ToT npouecc
Ha3blBaeTCA HopMmasim3aLlmen.

BO3MOXHO, Bbl 3HAKOMbI C NOHATUAMU HOPMa/lbHbIX (hopMm (NepBasi,
BTOpasi, TpeTbs, Bolica-Kogaa u 1. A.). Mbl He 6yeM roBOpUTb O HUX;
Ha He)OpMaslbHOM YPOBHE A0CTAaTOYHO NOHUMATb, YTO BECb 3TOT
mMaTemaTnyeckuii annapar npecneayert ofHy-eAVHCTBEHHYHO Lefb!
yCcTpaHeHne N36bITOYHOCTW.

CpeacTBo Ans YyMeHbLLIEHUA U36bITOYHOCTN — pa3bueHne 60/1bLUOoN
CYLLHOCTWN Ha HECKO/IbKO MeHbLUMX. Kak MIMEHHO 3TO caenarb, NOACKaXeT
34paBblil CMbIC/ (KOTOPbIA BCE paBHO HeJb3S 3aMEHUTb O4HUM TOSIbKO
3HaHMeM HopMaslbHbIX OOpPM).

B Hallem cnyyae Bce A0CTaTOYHO NpocTo. [aBaiiTe HauHeM C OTAEeNeHNs
KHUT OT onepauuii. 9T ABe CYLHOCTW CBSA3aHbl OTHOLLEHNEM «OAUH

KO MHOTMM>»: KaXXaas KHUra MOXeT MMETb HECKO/TbKO onepauuii, HO Kaxaas
onepawusi OTHOCUTCS TOTbKO K OfHOWN KHUre.
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Cxema gaHHbIX Pos{gres

books
book_id | title | author
1 | Mymy || TypreHes MeaH Cepreesmy
2 | OTupl M getm |! TypreHes WBaH Cepreesuy )
3 | TpyAHO 6bITb 6Orom:| CTpyraukuit Apkaguit HaTaHoBMY
3 |i{TpyaHo 6biITb 60rom | CTpyrauxwii Bopuc HaTaHoBMY
operations

operation_id | book_id | gty_change | date_created

1 | 1| +10 | 2020-07-13
2 | 1| -1 | 2020-08-25
3 | 3 | +7 | 2020-07-13
4 | 2 | +4 | 2020-07-13

10

Ha ypoBHe CTpyKTypbl 6@3bl AaHHbIX 3TO MOXET ObITb NPeAcTaBeHo ABYMS
Tabnunuamu: kHurn (books) n onepaunn (operations).

Onepaums COCTOUT B USMEHEHMWN KONNYECTBA KHUT (MONOXUTENBHOM NpK
3aKase; oTpuLaTenlbHOM Npu NOKynke). 3aMeTbTe, YTO Tenepb Y KHUTU HET
aTpubyTa «Konm4ecTBo». BMeCTo aToro ocTaTtoyHo NpoCyMMUPOBaTb
M3MEHEHUSI KO/IMYECTBA NO BCEM OnepauusiM, OTHOCSALLMMCS K AaHHOW
KHUre. [1onofHUTENbHbIV aTpUBYT «KOMYECTBO» Y KHUMM CHOBA NpuBen 6bl
K U3GbITOYHOCTU AaHHbIX.

He ncknUeHo, YTo Takoe peLleHne Bac HacTOPOXWUI0. YA06HO N BMECTO
MPOCTOro 06PAaLLEHUS K MO0 NOACUUTLIBATL CyMMY? HO Mbl MOXEM
co3faTb NpeAcTaB/eHne, KOTopoe A/1s KaXK Aol KHUrM ByAeT nokasbiBaTb
KONMYECTBO. DTO He NPUBEAET K NOSBNIEHNIO N3ObITOYHOCTU, MOCKO/bKY
npeacTaBneHne — 3T0 BCEro NiLb 3anpoc.

BTopoii MOMEHT — nNpou3BoAMTENbHOCTL. ECn nogcyeT cymmbl npuBeaeT

K YXYALLIEHNIO NPON3BOANTENBHOCTUN, Mbl MOXEM BbINO/THUTL 0OPATHbIN
npouecc — AeHopManunsaumio: o6aBnUTb B TabNULYy KHUT nosie
«KOMIMYECTBO» N 06eCcneUunTb ero coracoBaHHOCTb C Tabnunuen onepauunii.
Hafo v aTum 3aHnMaTbCcsi — BOMPOC, OTBET HA KOTOPbIV BbIXOAUT 3a pamku
aToro Kypca (oH paccmarpusaetcs B kypce QPT «Ontummsaumsa
3anpocoB»). Ho 13 o6umx coobpaxeHnini NOHATHO, YTO A1 HaLlero
«UTPYLLIEYHOro» MarasuHa 31o He Tpebyetcsa. OgHaKo Mbl eLle BepHeEMCH

K BOMPOCY AeHopman3aunmn B Teme «Tpurrepbi».

NTakK, Kak BUAHO Ha cnaige, BblaeneHne onepaunin B OTAeNbHYH CYLLHOCTb
peLwmnno Yactb npobnem ayo6/mpoBaHus, HO He BCe.
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KHUTK, aBTOPbI 1 onepaunn  Posggres

(/ ABTOp
KHura ‘

hamunmsa
nvsi
0TYECTBO

Ha3BaHune

CBA3b
«MHOIne KO MHOrnm»

Onepauus

M3MeHeHue Kon-sa
faara

11

Mo3aToMy Hafo caenaTthb ellle OAWH Lar: OTAeNUTb aBTOPOB OT KHUT

N CBSI3aThb MX COOTHOLLEHNEM «MHOMME KO MHOTUM»: U KaXKAast KHUra MOXeT
ObITb HanMcaHa HeCKO/IbKMMY aBTOPAMU, 1 KadKAblli aBTOP MOXET Hanucarb
HECKOJ/IbKO KHUI. Ha ypoBHe Tabnuu, Takasi CBSi3b peasi3yeTcsl C NOMOLLbHO
[I0NO/THUTE/TbHON NPOMEXYTOYHON TabNuLibl.

ATpnGyTaMm aBTopa MOXHO caenatb hamuinto, UMsi 1 0TYeCTBO. ITO
MMEET CMbIC/1, MOCKOMNbKY HaM MOXET NnoTpeboBaTbCs paboTaTb OTAENbHO
C KaX/bIM 13 3TUX aTpnbyToB, HANPUMep, BbIBOAUTL (DAMU/INIO U
VHULMANbI.



CxeMa DaHHBIX IIPHUJIOZKEHHUu s

student$ psql bookstore

Hrak, cxema AAHHBIX IIPUJIOKEHUA COCTOUT U3 YEeThIPEeX Ta6J'[I/IL[:

=> \dt
List of relations

Schema | Name | Type | Owner
----------- L L s S IR

bookstore | authors | table | student

bookstore | authorship | table | student

bookstore | books | table | student

bookstore | operations | table | student
(4 rows)
Kauru
=> \d books

Table "bookstore.books"

Column | Type | Collation | Nullable | Default
--------- L T T L T
book id | integer | | not null | generated always as identity
title | text | | not null |
Indexes:

"books pkey" PRIMARY KEY, btree (book id)
Referenced by:

TABLE "authorship" CONSTRAINT "authorship book id fkey" FOREIGN KEY (book id)
REFERENCES books (book id)

TABLE "operations" CONSTRAINT "operations book_id fkey" FOREIGN KEY (book id)
REFERENCES books (book id)

3mecsh MBI HUCIIOJIb3y€eM THUIIBI JaHHBIX:

e integer — mesoe 4uCIo;
e text — CHMBOJIBHBIN, TEKCTOBasi CTPOKA IIPOU3BOJIBHOM [JIMHEL.

A Ttakxke HCIIOJIB3yEeM OTrpaHUY€eHNe LIeJIOCTHOCTH:

e PRIMARY KEY — mepBUYHBIHN KITIOY.

Kouctpykuuss GENERATED AS IDENTITY cinyKuUT AJ1s1 aBTOMaTU4YeCKOHN reHepallul YHUKalIbHBIX 3HaUeHU! (B BEPCUSIX A0
10 mmst 9TOTO KUCIIOIL30BAJICS IICEBOOTHUMN Serial).

Ctpoku ctomnb1oB, o0baBineHHEX KaKk GENERATED AS IDENTITY, nony4aioT 3Ha4Y€HUS U3 CIIel[uaIbHEIX 00BEKTOB 6a3bl
IaHHBIX — IIOCJIEe0BaTEeIbHOCTEeH. MIMST UCIIOIb30BAaHHOM IT0CIIEOBATEIBHOCTH MOKHO Y3HATh TaK:

=> SELECT pg_get_serial_sequence( 'books"', 'book_id');

pg _get serial sequence

bookstore.books book id seq
(1 row)

TTocnemoBaTenbHOCTH MOXKHO IIPU HEOOXOOMMOCTH CO34aBaTh BPYYHYIO, a TaKXKe 00paIaThCs K HUM HEIIOCPEICTBEHHO:
=> SELECT nextval('books_book_id_seq');

nextval

ITocmemoBaTenbHOCTE — CaMbIl 3(GEeKTUBHEIH CII0CO6 reHepalny YHUKAIbHEIX HOMepoB. Ho criemyeT uMeTh B BUAY, YTO
II0CJIef0BaTEILHOCTh HE TapaHTUPYeT:

® OTCYTCTBHUS IIPOIYCKOB B HyMepaluu (TakK KaK U3MEeHEHNe IPOUCXOOUT He TPAH3AKIIMOHHO);
* MOHOTOHHOT'O BO3PACTAHUS HOMEPOB (eC/IM UCIIONIb3YeT s KeIIMPOBaHWe 3HAUYEeHHUH B CeaHCax).



BoT Kakue maHHBIE HAaXOMOSTCS B TaOJIUIle KHUT:

=> SELECT * FROM books \gx

-[ RECORD 1

] _________________________________________________________________________________________
book_id | 1

title | Cka3ska o uape CantaHe

-[ RECORD 2

] _________________________________________________________________________________________
book_id | 2

title | Mymy

-[ RECORD 3

] _________________________________________________________________________________________
book id | 3

title | TpyaHo 6biITb 60rom

-[ RECORD 4

] _________________________________________________________________________________________
book id | 4

title | Bowna u mup

-[ RECORD 5

] _________________________________________________________________________________________
book id | 5

title | MyTewecTBus B HeKOTOPble yfaneHHble CTPaHbl MUpa B YeTblpex 4acTaX: COYMHeHue
Jlemioans Tynnueepa, CHadvana xupypra, a 3aTeM KanuTaHa HeCKOnbKux Kopabnei

-[ RECORD 6

] _________________________________________________________________________________________
book id | 6

title | XpectoMaTus

O6paTuTe BHUMaHUe, YTO Ha3BaHUS MOTYT OBITh OAJIMHHEIMU. MEI UCIIONIb3yEM PaCUIMpEeHHLIH hopMaT BeIBoma Psql, a
nosiBuBIIHiics B PostgreSQL 16 mapametp xheader width momozkeT 06pe3aTs CTPOKY 3arojioBKa "IIMPOKOro" cronbua:

=> \pset xheader_width 40
Expanded header width is 40.
CpaBHI/ITe BBEIBO[:

=> SELECT * FROM books \gx

-[ RECORD 1 J----mmmmmmmmmmiiiaa oo

book_id | 1

title | Cka3ska o uape CantaHe

-[ RECORD 2 J---------mmmmmmim e - -

book_id | 2

title | Mymy

<[ RECORD 3 J----ommmmmmmmimie e o

book id | 3

title | TpyBHO 6bITb 60rom

-[ RECORD 4 J-------mmmmmmime oo - -

book id | 4

title | BonHa u mup

<[ RECORD 5 J-----mmmmmmmmimii oo -

book id | 5

title | MyTewecTBus B HeKOTOPble yfAaneHHble CTPaHbl MUpa B YeTblpex 4acTAX: COUYMHeHue
Jlemioans Tynnueepa, cHavana xupypra, a 3aTeM KanuTaHa HeCKOoNbKux Kopabnei
<[ RECORD 6 J-------mmmmmmmmi i

book id | 6

title | XpectoMaTus

ABTODBI

=> \d authors



Table "bookstore.authors"

Column | Type | Collation | Nullable | Default
------------- L e S T L e
author _id | integer | | not null | generated always as identity
last_name | text | | not null |
first name | text | | not null |
middle name | text | | |
Indexes:

"authors pkey" PRIMARY KEY, btree (author id)
Referenced by:

TABLE "authorship" CONSTRAINT "authorship author id fkey" FOREIGN KEY (author id)
REFERENCES authors(author id)
3mech HOMOIHUTEILHO UCIIOIb3YEeTCS OrPaHuYeHNe IIeJIOCTHOCTH:

e NOT NULL — 06s3aTeNIBHOCTH, TO €CTh HEJOIIYCTUMOCTb HEOIIPEIEJIEHHEIX 3HAUYEHUH.

=> SELECT * FROM authors;

author id | last name | first name | middle name
----------- T I
1 | NywkwuH | Anekcanpgp | Cepreesuy
2 | Typrenes | UBaH | Cepreesunu
3 | Crpyraukuit | Bopuc | HataHoBMY
4 | Crtpyraukui | Apkapui | HataHoBMY
5 | Tonctown | Nes | HukonaeBuy
6 | CBuopt | DxoHaTaH |
(6 rows)

O6paTnuTe BHUMaHUe, YTO OTYECTBO MOZXKET OTCYTCTBOBATH (M1 OBITH 3afaHHBIM IIyCTOM CTPOKOI).

Orpanunuenne PRIMARY KEY B BrIBozie KoMaH[H! \d yIIOMHHAJIOCh BMECTE CO CJIOBaMU «MHIEKC» U «btree».

Btree (B-mepeBo) — OCHOBHOM THUII HHAEKCA, UCIIOIL3yEMbIN B 6a3ax JaHHBIX AJIS YCKOPEHUS IIOUCKA U [JIS IIOANEPKKHA
OrpaHUYEHUH I[eJIOCTHOCTH (IIEPBUYHOIO K/II0Ya U YHUKAIbHOCTH).

IIpencraBum cebe, YTO B MarasuHe IIPOAAIOTCS KHUTY MUJIIMOHA aBTOPOB-OJHO(PAMUIIbIIEB:
=> BEGIN;
BEGIN

=> INSERT INTO authors(first_name, last_name)
SELECT 'lFpadoman’', 'IpapomaHoB' FROM generate_series(l, 1_000_000);

INSERT 0 1000000

CKOJIbKO BpEMEHHU 3aHUMAaeT IMOUCK OMHOT0 aBTOpa B TakKoi Tabiuie?
=> \timing on

Timing is on.

=> SELECT * FROM authors WHERE last_name = 'Mywkun';

author id | last name | first name | middle name

1 | NywkwuH | Anekcanpp | Cepreesuy
(1 row)

Time: 74,950 ms
=> \timing off
Timing is off.

Ecny mOnpoCUTh ONITUMU3ATOP ITOKAa3aTh IJIaH 3aIIpoca, MEl YBUAUM B HEM Seq Scan — IOCIeIoBaTeIbHOE CKAHUPOBAHNE
Bcel TaGIuIbl B TOMCKaxX HyKHOro 3HaueHus (Filter):

=> EXPLAIN (costs off)
SELECT * FROM authors WHERE last_name = ‘MywkuH';

QUERY PLAN

Seq Scan on authors
Filter: (last name = 'lywkuH'::text)
(2 rows)

A ecnm uCKaTh IO II0JII0, KOTOpOoe HpOI/IHI[eKCI/IpOBaHO?

=> \timing on



Timing is on.
=> SELECT * FROM authors WHERE author_id = 1;

author id | last name | first name | middle name

1 | NywkuH | AnekcaHpp | Cepreesuy
(1 row)

Time: 0,248 ms

=> \timing off

Timing is off.

BpeMH YMEHBIINUJIOCE Ha HECKOJIBKO IIOPANKOB.
A B m11aHe 3alpoca MosABUIICA UHOEKC:

=> EXPLAIN (costs off)
SELECT * FROM authors WHERE author_id = 1;

QUERY PLAN

Index Scan using authors pkey on authors
Index Cond: (author id = 1)
(2 rows)

MoxkHO co3maTh UHOEKC U 110 hamMunuy (¥ IpoaHanu3upoBaTh TaObNUIly, YTOOb COGpaTh aKTyaIbHYI0 CTAaTUCTHKY):
=> ANALYZE authors;

ANALYZE

=> CREATE INDEX ON authors(last_name);

CREATE INDEX

=> EXPLAIN (costs off)
SELECT * FROM authors WHERE last_name = ‘MywkuH';

QUERY PLAN
Index Scan using authors last name idx on authors
Index Cond: (last name = 'lywkuH'::text)
(2 rows)

OpHAKO UHOEKC He SIBJISIeTCSI YHUBEPCAIbHBIM CPEICTBOM YBEeIUYEHHUS MPOU3BOAUTEIbHOCTH. OOBIYHO WHIEKC 0YEHb
ToJIe3eH, eciy U3 Tabauusl TpebyeTcs: BEIOpaTh HEGOIBIIYIO JOJII0 BCEX UMEIOIIUXCS CTPOK. ECITH HYy2KHO MPOYUTATh MHOTO
IaHHEIX, UHOEKC OyAeT TOJIBKO MELIaTh, ¥ OITUMU3ATOP 9TO IOHUMAEeT:

=> EXPLAIN (costs off)
SELECT * FROM authors WHERE last_name = ‘lpadomaHoB’;

QUERY PLAN
Seq Scan on authors
Filter: (last name = 'I'papomMaHoB'::text)
(2 rows)

KpOMe TOr'0, HaJO YYUTHIBAaTh HaKJIaJHbIE PAaCXOObl Ha 0OHOBJIEHHE UHIIEKCOB IIPU UBMEHEHUU TaGIULEI ¥ 3aHUMaeMOe UMU
MEeCTO Ha OUuCKe.

OTMeHUM BCe Hallu U3MeHeHHs (BKJIIo4as CO3MaHne HHIEeKCa):
=> ROLLBACK;

ROLLBACK

=> ANALYZE authors;

ANALYZE

ABTOpCTBaA

C IOMOIIBIO 3TOM TaONUIEL peanu3yeTcsl CBsI3b «MHOTHE KO MHOTHM».

=> \d authorship



Table "bookstore.authorship"

Column | Type | Collation | Nullable | Default
----------- L T R Rk
book_id | integer | | not null |
author_id | integer | | not null |
seq_num | integer | | not null |
Indexes:

"authorship pkey" PRIMARY KEY, btree (book id, author id)

Foreign-key constraints:
"authorship author id fkey" FOREIGN KEY (author id) REFERENCES authors(author id)
"authorship book id fkey" FOREIGN KEY (book id) REFERENCES books(book id)

3[ech K yKe UCIOJIb30BaHHEIM OTPaHUYEHUSM N00aBIIETCS OrPAaHUYEeHNUEe CChIIOYHON 1IEeJIOCTHOCTH:
e FOREIGN KEY — BHEIIHUH KJIIOY.

darTryecku Tabaulla CONEPXUT ABa BHEIIHUX K/II04Ya: ONWH CChIaeTCA Ha TabJIuIly KHUT, APYrod — Ha Tabiuily aBTOpOB.

Cronfern seq num oIpefensieT M0CJIef0BaTeIbHOCTh, B KOTOPOU IOI2KHEI IIePEYHUCIIAThCS aBTOPHEl ONHOM KHUTH, €CIIU UX
HECKOJIBKO.

Takxke 06paTuTe BHUMAaHUE Ha TO, YTO ITEPBUYHBIN KIJTIOY — COCTABHOM.
=> SELECT * FROM authorship;

book id | author id | seq num

_________ L Jyppupy
1] 1] 1
2 | 2 | 1
3 3 2
3 4 | 1
4 | 5 | 1
5| 6 | 1
6 | 1| 1
6 | 5| 2
6 | 2| 3

(9 rows)

Onepaunuu

=> \d operations

Table "bookstore.operations"

Column | Type | Collation | Nullable | Default
-------------- L s e I L
operation id | integer | | not null | generated always as identity
book_id | integer | | not null |
qty_change | integer | | not null |
date created | date | | not null | CURRENT DATE
Indexes:

"operations pkey" PRIMARY KEY, btree (operation_id)
Foreign-key constraints:
"operations book id fkey" FOREIGN KEY (book id) REFERENCES books(book id)
B aTo0it TabnuIe UCIIOIB3YETCS ellle OAWH THUIl JaHHBIX:
e date — maTa (6e3 yKa3aHUS BPEMEHH).
Ins ctonbua date created ykasauo 3HaueHue no ymonuauuio (DEFAULT) — tekymas maTa.
=> SELECT * FROM operations;

operation id | book id | qty change | date created

-------------- B L LT T L LT
1] 1] 10 | 2025-02-05
2 | 1] 10 | 2025-02-05
3| 1] -1 | 2025-02-05

Kpome Tex TUIIOB JaHHBIX, KOTOPhIE UCIIONB3YIOTCS B Ta0IUIlaX IPUIIOKEHUS, MBI IIOCTOSTHHO OyIeM BCTpPeYaThCs C
norudeckuM tunoM (boolean). Hanprmep, Tako# TUII UMeIOT JIoTUYeCKHe BeIpaxkeHUs B ycinoBuu WHERE.

BakHO ITIOMHUTE, YTO, B OTJIMYME OT TPAIUIIMOHHLIX I3bIKOB IIporpaMMupoBanusi, SQL ucrnonbs3yeT Tpex3HaUYHYIO JIOTUKY:
KpoMe 3HaueHuu true u false, moruyeckoe 3HaYeHNe MOXKeT IIPUHUMAThL HeonpeneneHHoe 3Hayenue NULL (kotopoe
MOZKHO IIOHUMMAaTh KaK «3HauYeHUe HEeU3BECTHO»).

B IIpUMepax BCTPEYaTCA U HEKOTOPhEIE OPYyTrue TUIIbI JaHHBIX, I/IH(l)OpMaL[I/IIO (o] pa60Te C HUMU MOZKHO HaWTH B MaTepuajax



Kypca («OCHOBHEIE TUITH JaHHLIX U QyHKIUU», datatypes.pdf).

Kpowme Toro, B Kypce MEI TOIPOOHO paccMOTpUM 060Jjiee CI0KHBIE TUITH:

® COCTABHOM — 3alUCH, aHAJIOTUYHEIE CTPOKaM Tabnul (B Teme «SQL. CocTaBHBIE THUIIEI»);
e MaccusH (B TeMe «PL/pgSQL. Maccuser»).



o)) PROFESSIONAL

OpraHusaumsa nHtepgoenca  Posgares

TabnuIie! ¥ TPUTTEPHI

YTeHUe JaHHbIX HAMpsIMyI0 U3 TabauLibl (TIpe/iCTaB/eHus);
3amKCh IaHHBIX HAIPSIMYTO B Tabuily (TipeficTaB/ieHue),
TUTIOC TPUTTEPHI [i71sI U3MeHeHUsI CBs3aHHbIX Tabmui]

MpUIO)KeHKE JO/DKHO OBITEL B Kypce MOoJe/n NaHHBIX,
MaKCHMaJjbHas THOKOCTh

CJIOXKHO TMoAAep>KUBATh COIIaCOBAHHOCTD

DOYHKLMU
UYTeHHWe JAHHBIX U3 TabMUUHBIX QYHKIUH;
3aruCh JJaHHBIX Yepe3 BbI30B (PYHKI[UI
MPUJIO’KEeHWEe OTAe/IeHO OT MOJe/H JaHHbBIX U orpaHnueHo API

0011101 00beM PabOoThI TI0 U3TOTOBJEHHIO (PYHKIHI-00ePTOK,
IoTeHLa/IbHbIe HpO6J’[€MbI C IIPOU3BOJUTE/IBHOCTBIO
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ECTb HECKOMbKO CNOCOG0B OpraHn3aumm nHTepdelica Mexay KImmeHTCKO
1 CEPBEPHOI YacTAMU NPUMOXEHMSI.

OfMH BapuaHT — paspeLLmnTb NPUIOXKEHMIO HanpsaMyo obpalaTbca

K Tabnuuam B 6a3e faHHbIX N U3MEHATb UX. [pn 3TOM OT NPUNIOXEHWUS
TpebyeTca geTasibHoe «3HaHne» Mogenn gaHHblx. OT4yacTu 310 TpeboBaHme
MOXHO 0C/1abuTb 3a CYET UCMNO/b30BaHUs NpeacTaBneHuni (view).

Kpome Toro, ot npunoxeHunsa TpebyeTcs v onpegeneHHas gucunninHa —
MHa4Ye OYeHb CMIOXHO NoAAepXaTb COrNMacoBaHHOCTb AAHHbIX, 3alLMLLAACH
Ha ypoBHe B/] OT Nto6bIX BO3MOXHbIX HEKOPPEKTHbIX AENCTBUI
NpUNoXeHnsa. Ho B aToM crlyyae AoCTuraeTcs MakcumasibHas rmokoCTb.

[pyron BapMaHT — 3anpeTuTb NPUIOXKEHUIO AOCTYN K Tabnuuam

N paspeLlnTb TOIbKO BbI30Bbl OYHKLUNA. YUTeHWE faHHbIX MOXHO
opraHn3oBaTtb C NOMOLLbI TabNNYHbIX OYHKLUNIA (KOTOPbIE BO3BpaLlaloT
Habop CTpoK). I3MeHeHne faHHbIX MOXHO BbINOSIHATL, Bbi3blBaa Apyrue
doyHKUUKN 1 Nepefasas UM HeOOXoAUMble AaHHble. B 3TOM criyvyae BHYTpU
doyHKUMIA MOXHO peann3oBaTb BCe HEOOXOANMbIE NPOBEPKU
cornacoBaHHOCTM — 6a3a [aHHbIX OyaeT 3awmuieHa, HO NpuIoXeHue
CMOXET NO0JIb30BaTbCA TO/IbKO NPEeAO0CTaB/IEHHbIM U OrpaHNYEeHHbIM
HabopOM BO3MOXHOCTeW. Takoi BapnaHT TpebyeT HanncaHus 60/bLLIOro
Ko/iMyecTBa (PYHKLMIA-06epTOK U MOXET NPUBECTU K NoTepe
NPOV3BOAUTENIBHOCTMN.

BnosiHe BO3MOXHbI M NPOMEXYTOUHbIE BapyaHTbl. Hanpumep, paspewwnTtb
YTeHWe AaHHbIX HEMOCPEACTBEHHO M3 TabnuL, a U3MEHEHMNE BbINOHATb
TO/TbKO Yepe3 BbI30B (PYHKLMWIA.



o)) PROFESSIONAL

HTepdenc nokynaresns Posjgres

get_catalog | g "

A

books authorship authors

book _id book_id author_id

title author_id last_name
seg_num first_name

middle_name
operations

operation_id

bookid < buy_book

qty_change

date_created MOKyNKa KHUTW
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B Hawem npmnnoxeHnn Mol nonpobyem pasHble BapnaHTbl opraHn3aumm
NHTepdeinca (XoTs B peasibHOWN XMU3HN 0ObIYHO Jly4llie CUCTEMAaTUYECKN
NpUOEPXMBATLCS Kakoro-To 04HOro noaxona).

MarasuH 6yaeT ncnosnb3oBaTb UHTEPJIENCHbIE GDYHKLINN:
e [N18 noucka KHur — get_catalog (tema «SQL. CocTaBHble TUMbI»);
e O/ NOKYNKK KHUT — buy book («PL/pgSQL. Bbino/iHEHME 3anpoCcoB»).



o)) PROFESSIONAL

NHTepdenc cotpygHuka Pos{gres

3aKa3 KHUru

UPDATE
‘ update_catalog_trigger
27
. books authorship authors -
| |
(7]
S | book_id book_id author_id =
© | title author_id last_name <
w seq_num first_name 5
o middle_name (]
r A A
s .
o operations add_book add_author
[
O | operation_id no6aBneHne KHUMm pobasneHne asTopa
® | book_id
o© | aty_change
Q. | date_created
o
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«AOMUHKa» 015 NOMyYeHUsa AaHHbIX 6y4eT UCNoNb30BaTh NpeAcTaB/leHns
(koTOpble Mbl CO34a4UM B NPAKTUKE K 3TOI TeMe):

* CNUCOK KHUT — catalog_v;
e CMWCOK aBTOpPOB — authors_v;
* CMNUCOK ornepawuii — operations_v.

[obaBneHne aBTopa 6yaeT BbINoNHATL pyHKUMA add_author (co3gaanm
ee B TeMe «PL/pgSQL. BbinonHeHne 3anpocos»), gobasrieHne KHUrm —
dyHkuma add_book («PL/pgSQL. MaccuBbi»).

[N 3aka3a KHUT caenaem npeacTtasneHue catalog v 06HOBNSAEMbIM
(«PL/pgSQL. Tpurrepbl»).



IIpencraBienus

[IpencraBieHne — 3aIpoc, y KOTOPOro ecTh uMsi. HampuMep, MOXKHO CO3[aTh MPeACTaBlIeHne, KOTOPOe IIOKa3kBAaeT TOJIBKO
aBTOPOB 6Ge3 0TYecTBa:

=> CREATE VIEW authors_no_middle_name AS
SELECT author_id, first_name, last_name
FROM authors
WHERE nullif(middle_name,'') IS NULL;

CREATE VIEW
Temneps UMs IPeACTaBIIEHUsT MOXKHO HCIIOJIH30BaTh B 3alIpocax IPaKTUYECKU Tak XKe, KakK U TabIuIy:
=> SELECT * FROM authors_no_middle_name;

author_id | first_name | last_name

B mpocToM ciydae c mpepcraBieHreM OyoyT paboTaTh U Apyrue oneparyy, HalpuMep:
=> UPDATE authors_no_middle_name SET last_name = initcap(last_name);
UPDATE 1

C IIOMOIIBI0 TPUTTEPOB MOZKHO CHEJIaTh TaK, YTOOHI M B CJIOKHEBIX CIIydasx AJIsS IPeCTaBlIeHni paboTany BCTaBKa,
0OHOBJIEHNE U yHaleHue CTpoK. Mel paccMoTpuM 310 B TeMe «PL/pgSQL. Tpurrepsr».

IIpu nIaHUPOBaHMHK 3ANPOCa NMPEICTaBIeHNEe «Pa3BOPaYNBAETCSI» NO 6a30BBIX TabIHII:

=> EXPLAIN (costs off)
SELECT * FROM authors_no_middle_name;

QUERY PLAN
Seq Scan on authors
Filter: (NULLIF(middle name, ''::text) IS NULL)
(2 rows)

[IpunozkeHue UCIONb3yeT TPU NpeAcTaBiIeHus. CHavana oHu OyOyT OYeHb IPOCTHIMHU, HO B CIIEAYIOIINX TEMaxX MEI
TepeHeceM B HUX YaCTh JIOTUKH IIPUIOKEHUS.

HpeHCTaBHeHI/Ie AJIsA aBTOPOB — KOHKATeHallusd (baMI/IJ'[I/II/I, HNMEHHU U OTYECTBa (ecnn OHO eCTI)):
=> SELECT * FROM authors_v;
author_id | display name

1 | NywkuH AnekcaHgp Cepreesud
2 | TypreHes WsaH Cepreesuy
3 | Ctpyraukun bopuc HaTtaHoBMY
4 | Ctpyraukun Apkaguvi HataHoBuY
5 | Toncton Jles Hukonaeeuu
6 | CBudT OxoHaTaH
(6 rows)

HpeHCTaBHeHI/Ie AJIA KaTajiora KHUT — IIO0Ka IIPOCTO Ha3BaHUEe KHUTHU:

=> SELECT * FROM catalog_v \gx



[ RECORD 1 Ja=-mmmmmmmmmmmm s o i e e e e e e e i e
book id | 1

display name | Cka3ka o uape CanTaHe

<[ RECORD 2 J4=----mmmmmmmmmmmimi oo oo oo iiiiiio i
book_id | 2

display name | Mymy

[ RECORD 3 Ja---mmmmmmmm o mm oo i e e e e e e oo
book id | 3

display name | TpypHo 6biTb 6orom

<[ RECORD 4 J4-----mmmmmmmmm oo i oo oo oo
book id | 4

display name | BoitHa n Mup

S RECORD 5 Ja--cmmmmmmm i i i i oo i
book id | 5

display name | MyTewecTBMS B HEKOTOpble YAasieHHble CTPaHbl MMpa B YeTblpexX YacTAaX: COYMHEHMe
Jlemoans FynnuBepa, CHadvana Xupypra, a 3aTeM KanuTaHa HecKosibkux Kopabnen
[ RECORD 6 J4-----mmmmmmmmm oo o e o e e e oo
book id | 6

display name | XpecTomaTus

TIpencraBnenue Ois onepalyii — OOMOJIHUTEIIBHO ONIpenesseT TUIL olepaluy (IOCTyIJIeHNe WU IIOKYIIKa):

=> SELECT * FROM operations_v;

book id | op_type | gty change | date created
--------- L I e L
1 | NoctynneHue | 10 | 05.02.2025
1 | NMoctynnenune | 10 | 05.02.2025
1 | Mokynka | 1 | 05.02.2025

(3 rows)



o)) PROFESSIONAL

Toru Posigres

[TpoekTupoBaHue 6a3 JaHHBIX — OT/e/IbHasE TeMa

T€OpHs Bd)KHd, HO HE 3dMEHSAET B,HpaBbIﬁ CMBICJI

OTcyTcTBHe U30BITOUHOCTH B IaHHLIX JleflaeT paboTy ya00Hee
Y YTIPOIIIAET TO/IIEP>KKY COT/IaCOBAaHHOCTH

1151 KMMeHT-cepBepHOro uHTepderica MOXKHO UCIOJIb30BaTh
Tab/ULBI, TIpe/icTaB/ieHys, QYHKI[UW, TPUTTEPHI
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o)) PROFESSIONAL

Mpaktuka L) Posigras

1. B 6a3e manubix bookstore co3gaiite cxemy bookstore. Hactpotite
TMyThb NOMCKA K 3TOU CXeMe Ha YPOBHe NozAk/atoueHrs K b/1.

2. B cxeme bookstore co3gatite Tabmuie1 books, authors,
authorship u operations ¢ Heo6XoAUMBIMU OTPaHUUEHUSIMU
1[eJIOCTHOCTH TaK, YTOOBI OHW COOTBETCTBOBAJIN TTOKa3aHHBIM
B ZIeMOHCTDALWH.

3. BcraBbre B Tab/MULbI JaHHBIE O HECKOMBKUX KHUTAX.
I[TpoBepsbTe cebst C MOMOIIIBIO 3aITPOCOB.

4. B cxeme bookstore co3paiiTe npejcTaBieHus authors_v,
catalog_v u operations_v Tak, 4ToObI OHU COOTBETCTBOBAJIH
MOKa3aHHbIM B JIeMOHCTPALUM.

[TpoBepbTe, UTO MPU/IO’KEHKE CTaJI0 MOKa3bIBaTh JaHHbIe
Ha BKaAKax «KHurm», «ABTOpbI» U «Karamor».
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1. BcnomHuTe MaTtepuan TeMbl «OpraHm3aums AaHHbIX. Jlornyeckas
CTPYKTypa.

2. OpNeHTUPYNTECH Ha NOoKa3aHHbIA B AeMOHCTpaunn BbiBod komaHa \d
yTUNUTbI psql.

3. Bbl MOXeTe 1Mcnonb3oBaTh Te e AaHHble, YTo Ob1/I NOKa3aHbl
B AEMOHCTpauunn, nin npngymMmarb CBOU COOCTBEHHbIE.

4. MonpobyiTe HanucaTtb 3anpockl K 6a3oBbIM Tabnmuam, Bo3BpallatoLine
TOT )€ pe3ynbrar, YTo M nokasaHHble B AeMOHCTpaLnn 3anpochl
K npegcTaBneHnsaM. 3atemM opopmuTe 3anpockl B BUAE NpeacTaB/ieHui.

Mocne BbINO/THEHNS NPAKTUKM 06513aTe/IbHO CBEPBLTE CBOW 3anNpoChl
C peLleHneM, NpuBeAeHHbIM K 3Toi Teme. Mpr Heo6XoANMOCTN BHECUTE
KOPPEKTUBbI.



1. CxeMa H IyTh NMOMCKa

=> CREATE DATABASE bookstore;

CREATE DATABASE

=> \c bookstore

You are now connected to database "bookstore" as user "student".
=> CREATE SCHEMA bookstore;

CREATE SCHEMA

=> ALTER DATABASE bookstore SET search_path = bookstore, public;
ALTER DATABASE

=> \c

You are now connected to database "bookstore" as user "student".
=> SHOW search_path;

search_path

bookstore, public
(1 row)

2. TaGaunbI

ABTODEHI:

=> CREATE TABLE authors(
author_id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
last_name text NOT NULL,
first_name text NOT NULL,
middle_name text
)i

CREATE TABLE
Kuuru:

=> CREATE TABLE books (
book_id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
title text NOT NULL

)i

CREATE TABLE
ABTODCTBO:

=> CREATE TABLE authorship(
book_id integer REFERENCES books,
author_id integer REFERENCES authors,
seq_num integer NOT NULL,
PRIMARY KEY (book_id,author_id)

)i

CREATE TABLE
Omneparnuu:

=> CREATE TABLE operations(
operation_id integer PRIMARY KEY GENERATED ALWAYS AS IDENTITY,
book_id integer NOT NULL REFERENCES books,
qty_change integer NOT NULL,
date_created date NOT NULL DEFAULT current_date
)i

CREATE TABLE
3. laHHbBIC

ABTODBHI:

=> INSERT INTO authors(last_name, first_name, middle_name)

VALUES
('Mywkun', 'Anekcanpp', 'CepreeBuy'),
('Typrenes', 'lBan', 'CepreeBuy'),
('Crpyraukuin’, 'Bopuc’', 'HaTtaHoBuy'),
('Crpyraukun’, 'Apkapgui’', 'HataHoBuy'),
('Toncton', 'NleB', 'Hukonaeeuy'),

('Ceuét', 'MxonaTtan', NULL);
INSERT 0 6
Kuuru:

=> INSERT INTO books(title)
VALUES
('Ckaska o uape Cantane'),
(*Mymy*),
('TpymHo 6biTb Gorom'),
('BoiiHa u mup'),
('MyTewecTBUsi B HEKOTOpble yfaneHHble CTpaHbl MMpa B YeTblpeX 4acTAX: COuYMHeHue Jlemosns
('Xpectomatusa');

INSERT 0 6

ABTOpCTBO:

Fynnueepa, cHayana xupypra, a 3aTeMm KanuTaHa Heckonbkux Kopabnei'),



=> INSERT INTO authorship(book_id, author_id, seq_num)
VALUES

(1, 1, 1),
(2, 2, 1),
(3, 3, 2),
(3, 4, 1),
(4, 5, 1),
(5, 6, 1),
(6, 1, 1),
(6, 5, 2),
(6, 2, 3);
INSERT 0 9
Omneparnuu:

=> INSERT INTO operations(book_id, qty_change)
VALUES

(1, 10),

(1, 10),

(1, -1);

INSERT 0 3

4. IIpencraBIeHUsI

HpeHCTaBHeHl/Ie [JIs aBTOPOB:

=> CREATE VIEW authors_v AS
SELECT a.author_id,

a.last_name || ' ' ||

a.first_name ||

coalesce(' ' || nullif(a.middle_name, ''), '') AS display_name
FROM authors a;

CREATE VIEW
TIpencrasnenue s KaTauora:

=> CREATE VIEW catalog_v AS
SELECT b.book_id,

b.title AS display_name
FROM books b;

CREATE VIEW
TIpencTaBneHue s OepaLuii:

=> CREATE VIEW operations_v AS
SELECT book_id,
CASE
WHEN qty_change > 0 THEN 'MocTynnenue’
ELSE 'Mokynka"'
END op_type,
abs (qty_change) qty_change,
to_char(date_created, 'DD.MM.YYYY') date_created
FROM  operations
ORDER BY operation_id;

CREATE VIEW



o)) PROFESSIONAL

[1pakTuka+ Pos{gres

1. Kakwue gornosHUTebHbIE aTPUOYThI MOTYT MOSIBUTHCS
y BblZleJIEHHBIX CYLIIHOCTeN IIPU Pa3sBUTHHN NTPUJIOKEeHUS?

2. Jomyctum, TpeOyeTcst XpaHUTh MH(OPMaIMIO 00 13/1aTe/IbCTBe.
Hononaute ER-auarpamMmMy u otobpasure ee B TaOMULIBI.

3. HekoTopble KHUTY MOTYT BXOAUTh B CepyUM (Harpumep,
«bubnmoTeka npuktoUeHnii» ). Kak M3MeHUTCs cxeMa /IaHHbIX ?

4. TlycTb Halll Mara3uH CTaja TOProBaTh KOMITbIOTEPHBIMU
KOMIL/IEKTYIOLMMU (MaTepUHCKUMU TIJIaTaMHU, TPOLieCCOPaMu,
MaMsTbIO, )KeCTKUMHU AUCKaMWA, MOHUTOPaMH U T. 11.).

Kakyie CyIIHOCTH 1 KaKue aTpuOyThl BbI Obl BBIJETUAIN?
Yutute, yTO Ha PbIHKe MMOCTOSTHHO TOSIB/ISIFOTCSI HOBbI@ THUIIbI
000py/10BaHKsI CO CBOUMU XapaKTePUCTHKaMH.
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3. Pa3Hble nsparensbcTBa BrnosiHe MOTYT UMETb CepUX, Ha3BaHHble
0/IMHaKOBO.



1. JonorHUTE/ILHBIE aTPHUOYTHI

Heckomnpko npuMepoB:

e ABTODHL: OB (ABTOP, PEJaKTOp, IEPEBOAYHK U T. IL.);
e KHUIM: aHHOTAIIUS;
e Omepanuu: TEKyLui cTaTyc (onnadeHo, epefaHo B CIIyk0y HOCTaBKU U T. II.).

2. A3maTeabCcTBa

Hago no6aButh CymHoCcTh «M3maTenscTBO» ¢ aTpubyToM «Ha3BaHue» (KaK MUHUMYM).

KHurM cBsi3aHbI C U30aTEIbCTBAMY OTHOIIEHNEM «MHOTMEe KO MHOTHM»: KHUT@ MOXKET IyOJIMKOBAThCS B PA3HBIX
u3parenbcTBax. [1oaToMy Ha Gu3nIEeCKOM ypoBHE noTtpebyeTcs npomMexyTouHas Tabnuna «I[lybnukanuu» ¢ aTpubyToM
«I'om u3maHusI».

(Pa3ymeeTcs1, 9TO yIPOIleHHAs MOLe/lb; [IPY XKeJlaHUU ee MOXKHO YTOYHSTH ellle 0YeHb IOJITr0.)

3. Cepuun

Mob6aBuM cymuocTh «Cepus». K cepur OTHOCHUTCS He caMa KHUTQ, a ee KOHKpeTHas IIy0IuKalus, Tak YTO UMeeT CMEBICIT
BeIBeCTH «IlyOnuKkanuio» Ha ypoBeHb ER-Momenu u cBsi3aTh €€ C CEPUi OTHOIIEHUEM «OOUH KO MHOTHUM» (Kaxkmaas
nyGIUKaIs MTPUHALIEXUT K OJHOM Cepru, KaXkKaasi CepUs MOXKeT BKIII0YaTh HECKOJIBKO ITyOITUKAIIHNiA).

Takxe cepusd CBdA3aHa OTHOIIIEHHEeM «OOUH KO MHOTHM» C U30aTEeJIbCTBOM (y n3gaTesabCTBa MOXKeET OBITh HECKOJIBKO cepnﬁ,
a KaXxpaad cepud NPUHAOJIE2KUT KOHKPETHOMY I/I3J:[aTeJ'H)CTBy).

OcraeTtcs BOIIPOC O BHeCGpHﬁHHX HU3OaHUAX. Ero moxkHO PEIIUuTh 6o BBeIEHUEM q)HKTHBHOI:I cepuu «be3 cepun», nubo
BO3MOZXKHOCTBIO HE YKa3bIBAaTh [JIsA Hy6J’II/IKaL[I/II/I BHEIITHUM KJTI0Y CEepHuu.

4. KoMnbI0TEepHbIE KOMIUIEKTYIOIIIHE

PaccMmartpuBasi KaXKAblii KOHKPETHBIM TUII KOMIUIEKTYIOIINX, MOKHO 6€e3 TpyZa BEIOeIuTh HeobxonuMele aTpubyThl. Kakue-
TO aTpubyTH OyOyT oOIIUMU (CKaxkeM, pupMa-IpOU3BONUTENL U Ha3BaHUe MOJeIy), a Kakue-To OYIyT UMeTb CMEICIT TOJIBKO
[IJIsT MaHHOTO KOHKPEeTHOro Tuma. Hampumep:

e [Ipomeccop: yacToTa;
e MOHHUTOpD: AUaroHalb, pa3pelleHne;
e 2KecTKuM OUCK: TUIIOPa3Mep, EMKOCTb.

IIpo6eMa B TOM, YTO PHIHOK KOMIIJIEKTYIOIIHUX OYeHb fUHaMU4eH. HeKoTopoe BpeMsi Ha3af KeCTKUe OUCKHU OIPEeNeIsiiuCh
YaCTOTOM BPAIeHUs U eMKOCThIO, a ceiiyac BaXKeH THUTI (TBEPOOTENbHBIN, BPAIAIOIIUics, THOPUAHEIHN). [[715 MOHHUTOPOB BO
BpeMeHa JJIT Ovlyla BazkHA YacTOTa OOHOBIEHUS, @ CeYac BaXkKeH THUIl MaTPULEL. [[UCKOBOALI y2Ke HUKOMY He HYXKHEI, 3aTO
HOSIBUJINCH (iierm-HakonuTenu. M Tak manee.

Taxum o6pa3oM, 100 IPULETCS IOCTOSTHHO U3MEHSITh CXEMY JaHHBIX (4, 3HAYUT, U IOCTOSTHHO U3MEHSTh IPUJIOKEHUE,
KOTOpoe paboTaeT ¢ 3TUMU HaHHEIMHU!), 160 HcKaTh 60Jiee YHUBEPCANIbHYIO MOIeNb 3a cueTa OTKa3a OT KEeCTKOH
CTPYKTYPHL ¥ KOHTPOJISI COTJIaCOBAaHHOCTU. HEeKOTOphle YHUBEPCAIbHEIE MOLENH (HAalIpUMeD, XpaHEeHUEe YaCcTH NaHHBIX B
JSON) MBI 3aTparuBany B Ipe3eHTaluu.



