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Mcnonb3oBaHne matepuanoB Kypca

HekoMmmepueckoe ncnonb3oBaHne MaTepnanos Kypca (npeseHTauumu,
AeMOHCcTpaumn) paspellaetcs 6e3 orpaHuyeHnin. Kommepueckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MMCbMEHHOIO paspeLLeHnsa KoMnaHum
Postgres Professional. 3anpewaeTcsi BHeCEHME U3MEHEHUI B MaTepuasibl
Kypca.

OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHns 1 NPeasIoKEHNA HanpaBnanTe No aapecy:
edu@postgrespro.ru

OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPeXAeHUs 1 YObITKKU, BK/I0Yas NoTepro A4oXo4a, HAHECEHHbIe
NPSAMbIM UN HENPAMbBIM, CleunasibHbIM UK ClyvyaiHbIM UCMNOIb30BaHUEM
MaTtepuasnioB kKypca. KomnaHus Postgres Professional He npegocTtaBnser
Kakux-nmbo rapaHTuii Ha martepuasibl Kypca. MaTtepuasbl Kypca
NpeaocTaB/ISOTCA HA OCHOBE MPUHLMNA «KaK eCTb» 1 KoMnaHus Postgres
Professional He 06a3aHa NpeaoCcTaBNATb COMPOBOXAEHME, MOALEPXKKY,
0BHOB/IEHNA, pacLUMPEHNSA N U3MEHEHNS.
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Tembl Posigres

O630p npuaCKeHUs « KHIDKHBIM Mara3uH»
[TpoekTHpoBaHWe CXeMbl IaHHBIX, HOpMaJTU3allys
MToroBast cxemMa JJaHHBIX TIPUTIOXKEHUS

Opranmu3zaljys uHTepderica Mexx1y KIMeHTOM U CepBepoM
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[eMoHCcTpayus Pos{gres

B aT0i1 AeMOHCTpaLmn Mbl NOKasbiBaeM NPUNoXeHNe «KHMKHbIN MarasuvH»
B TOM BUZe, B KOTOPOM OHO ByAeT rnocsie 3aBepLleHnsa BCeX NpakTnyecKnx
3afiaHnin. NpunoxeHne AOCTYNHO B 6pay3epe BUPTYasibHON MalLvHbI Kypca
no agpecy http://localhost/.

[MpunoXxeHne coCTOUT N3 HECKOJIbKUX yacTtei, npeactaB/ieHHbIX BK/1agKaMW.

«MarasuH» — 3To nHTepdienc Beb-nosnb3oBatens, B KOTOPOM OH MOXET
NOKynaTb KHUTN.

OcTasibHble BKNA/IKN COOTBETCTBYIOT BHYTPEHHEMY UHTEPJIENCY,
[OCTYMHOMY TO/IbKO COTPYAHUKAM («agMUHKa» caiTa).

«KaTtanor» — uHTepdeiic knaaoBLLVKa, B KOTOPOM OH MOXET 3aKasbiBaTb
3aKymnKy KHUT Ha cknaj marasuHa 1 npocmartpuBaTth onepauuy nocTynaeHuii
1 NMOKYMOK.

«KHUMM» N «ABTOPbI» — MHTEpenc bnbnnotTekaps, B KOTOPOM OH MOXET
perncTpupoBarb HOBbIE MOCTYN/IEHMS.

B yue6HbIX uensax Bcs yHKUMOHaIbHOCTb NpeacTaBneHa Ha 0aHoN obulen
Beb6-cTpaHuue. Ecnn kakas-1o yacTb PYHKUMOHA/TbHOCTN HeOCTYMHA N3-3a
TOro, YTO Ha cepBepe HeT noaxoasawero oovekra (Tabnmubl, PYHKUMA

N T. N.), NPUNOXEHNE COOOLMT 06 3TOM. TaKxKe NMPUIoXKeHNe BbIBOAUT TEKCT
3arnpocoBs, KOTOpPble OHO MOCbI1aeT Ha cepsep.

Mbl HAQYHEM C NYCTOl 6a3bl aHHbIX U B XO/le Kypca NOCTENEHHO peasindyem
BCE HEOH6XOANUMbIE KOMMOHEHTbI.

cxoaHbI KoA NPUNOXEHUSA HE ABNSETCA TEMOW Kypca, HO ero MOXXHO HalTu
B git-peno3unTtopun https://qgit.postgrespro.ru/pub/deviapp.qgit
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KHUru Posigres

ER-Mmozens 719 BBICOKOYPOBHEBOT'O TIPOEKTUPOBAHUSA

CYLL{HOCTU — TOHSTHS NpeAMeTHON obnacTu
CBSI31 — OTHOLLEHUsI MeX/y CyL[HOCTSMHU
arpubyThl — CBOMCTBA CYIIHOCTeN U CBsi3el

KHura

Ha3BaHue
aBTopb
KO/IMYECTBO
onepauuu

Mocne Toro Kak Mbl MOCMOTPENN BHELLHWI BUA, NPUIOXEHWS U NMOHANN €50

(PYHKLMOHA/TbHOCTb, HAM HY)XHO pa3obpaTbCs CO CXeMOi AaHHbIX. Mbl He

6y/1eM XOTb CKOMbKO-HNOYAb rNMy60KO BHMKATL B BONPOCHI NPOEKTMPOBaHMSA
6a3 AaHHbIX — 3TO OTAeNbHasA AUCUMIM/IMHA, HEe BXOAsALLLAas B 3TOT Kypc. Ho
COBCEM 060MTN BHUMAHNEM 3Ty TEMY TOXE HENb3SI.

YacTto 415 BbICOKOYPOBHEBOIO NMPOEKTUPOBaHUA 6a3 AaHHbIX UCMNONb3yeTcA
MOAesb «CYLLHOCTb — CBA3U», Ui ER-mogens (Entity — Relationship).
OHa onepupyeT cywHocmsimMu (NOHATUSMIN NPeaMETHOMN 06n1acTn), cBsI3sIMU
Mexay HAMK 1 ampubymamu (CBOMCTBaMK CyLLHOCTEN 1 cBa3selt). Mogenb
MO3BONIAET paccyXaaTb Ha IOrMYECKOM YPOBHE, He OrnycKasacb [0 AeTanen
npencraBneHns faHHbIX Ha oU3nyeckom yposHe (B Buae tabnuu).

MepBbIM NOAXOAO0M K MPOEKTUPOBAHNIO MOXET CTYXMTb Auarpamma,
npeacTaBneHHas Ha cnaiifie: MOXHO NPeacTaBUTb OfIHY 60/IbLUYH0 CYLLHOCTb
«KHura», a Bce ocTasibHOe caenatb ee aTpubytamu.
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Cxema gaHHbIX Pos{gres

author | gty | operation

|

+ ~
1 || Mymy '| TypreHes WBaH Cepreesuy vli1e | +11
1fimymwy : TypreHes WBaH Cepreesuy N L =il |
2 | OTusl U aetu . TypreHes MBaH Cepreesuy a4 +4
3 |{prAHo 6bITb 6or0M}| CTpyraukuii Apkaguin HataHoBWY |{ 7 | +7
3 | . TpyAHo 6bITb 60rom:| CTpyraukuii Bopuc HataHoBuY [ 7 0

IanHbIe 1y0mMpyroTcs

CJIOXKHO TMOoAAep>XUBATh COIIaCOBAHHOCTD
C/I0’KHO OOHOBJIATD
CJIOXKHO IMHUCaTh 3alpOChl

OueBNAHO, 3TO HenpasW/bHbIM Noaxo4. Ha gnarpamme 310 MOXET ObITb He
Tak 3aMeTHO, HO flaBaliTe nonpobyem oTobpasnTb guarpammy Ha Tabnuubl
B. 9T0 MOXHO cAaenatb pasHbiMU Cnocobamu, Hanpumep Tak, Kak nokasaHo
Ha cnange: CyLWHOCTb CTaHOBUTCA Tabnuuen, ee aTpubyTbl — cTONOLAMM
aToun Tabnnupl.

34ecCb XOpoLOo BMAHO, YTO YacTb AaHHbIX AyonupyeTcs (3T doparMeHTbl
BblAeNIeHbl HA pUcyHKe). lybnupoBaHue NpuBoAMT K C/TOXHOCTSM

c obecneyeHnem cornacoBaHHOCTM — a 3TO e[iBa /i1 He [N1aBHas 3ajadva
CYBA.

Hanpumep, kaxxgasa n3 AByX CTPOK, OTHOCALWMXCS K KHUre 3, Ao/HKHa
cogepXxaTb obulee KomyecTBo (7 WTYK). YTO HY)KHO caenaTb, YTOObI
OTpa3uTb NOKYMKY KHUMM? C 04HOM CTOPOHbLI, HaA0 A06aBUTb CTPOKN AN
OTPaXXeHus onepauunmn NoKynkx (a CKoMbKo CTPOK J06aBNATb, elle ABe?).
C Opyroun, BoO BCEX CTPOKaX HaA0 YMEHbLUUTb KOMMYECTBO C 7 A0 6. A UTO
Aenatb, eCn B pesynbrare Kakon-H1Moyab ownoKM 3HavyeHne KonamyecTesa
B OHOWN M3 3TUX CTPOK BYAET OT/INYATLCS OT 3HAYEHUS B APYrOil CTPOKe?
Kak cpopmynupoBatb orpaHnyeHne LesioCTHOCTU, KOTOpPOe 3anpeLlaer
Takyl cutyauuno?

Takxe YCNOXHAKTCA U MHOrMe 3anpockl. Kak HanTy obLiee Yncno KHUM?
Kak HalT BCex yHMKasIbHbIX aBTOPOB?

NTakK, Takasi cxema nsioxo paboTaeT A/1a PesLNOHHbIX 6a3 AaHHbIX.
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CxeMa faHHbIX (BapuaHT) Pos{gres

entity | attribute | value
________ e
1 | title | Mymy
1 | author | TypreHeB WBaH Cepreesuny
1| qty | 10
1 | operation | +11
1 | operation | -1
2 | title | OTubl n pgetwm
2 | author | TypreHeB WBaH Cepreesuny
2 | qty | 4
2 | operation |
o |

+4

laHHbBIE 6e3 CXeMbI

noaJep>KKd COrjiaCOBaHHOCTH Hd CTOPOHE TMPUJ/I0KEHNS
CJIOXKHO IMHMCaTh 3almpoOChl
HK3Kasd IMPOrU3BOAUTE/IBHOCTDb (MHO)KECTBEHHI)IE COE,E[I/IHEHI/IH)

[pyroii BapuaHT 0TOGpaXkeHns CyLHOCTM B Tabnmuy — Tak Ha3blBaeMas
cxema EAV: cylHOCTb — aTpmnbyT — 3HadyeHue. OHa NOo3BOMAET Y/10XKUTb
BOOOLE BCe YTO YrogHO B O4HY-eAUHCTBEHHYIO Tabnuuy. PopmMasibHO Mbl
noslyyaem pensaunoHHyro 6a3y faHHbIX, a dakTUYeckn 34ecb OTCYTCTBYET
cxema 1 CYB/[] He MOXEeT rapaHTUpPOBaThb COracoBaHHOCTb AaHHbIX.
[MpoBepka LUenmnkom JIOXUTCA Ha NPUIoXKeHue, 4to, 6e3ycnoBHO, paHOo U/u
NMO34HO NPUBEAET K TOMY, YTO COI/1aCOBAHHOCTb [aHHbIX OyAeT HapyLleHa.

B Takoil cxeme C/OXHO nucatb 3anpochl (XOTS U A0BOIbHO NPOCTO UX
reHepupoBaTh), U B pesysibTate paboTa co CKO/IbKO-HMOGYAb 60/bLINM
06bEMOM AlaHHbIX CTAHOBMTCS NPOGIEMOIA 13-3a NOCTOSAHHbIX
MHOTOKPaTHbIX COeAVHEHWIT TabuLbl cCaMoli C COBOA.

Tak genatb He CTOUT.
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CxeMa faHHbIX (BapuaHT) Pos{gres

description

I
i
| {"title": "Mymy",

| "authors": [ "TypreHeB WBaH Cepreesuy" ],

| "aty": 10,
|
I

I
I
I
|

"operations": [ +11, -1 ]}
{"title": "TpyaHo 6bITb 6orom",

"authors": [ "Ctpyraukuii Apkaguin HataHoBuu",
"CTpyraukuin bopuc HaTtaHoBuu" 1],
llqtyll: 7’

"operations": [ +7 ]}

laHHbBIE 6e3 CXeMbI

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

Ewe ogHa Baprnauna Ha Ty e TeMy — npefcrtasfieHne aaHHbIX B BUAe
JSON, B gyxe NoSQL. o cyTn, TyT NpMeHNMbI BCe 3amMeyaHus,
chenaHHble paHee.

Kpome Toro, 3anpochkl K Takoi CTPYKTYype NpuaeTca nucaTb He Ha SQL,

a 1CNnosb3ysa Kakoin-To creumnanm3vpoBaHHbIv A3bIK (PaHblUe CKOpee BCEero
BbI6op nan 6bl Ha jsQuery, a B PostgreSQL 12 yao6HO Nosib30BaTbCA
BO3MOXHocTaAMKN SQL/JSONPath, onpegeneHHbiMu B cTaHgapte SQL:2016).

https://github.com/postgrespro/jsquery
https://postgrespro.ru/docs/postgresgl/12/functions-jSon#FUNCTIONS-SQLJ

SON-PATH
Xota y PostgreSQL ecTb nHaekcHasa nogaepxka JSON,
Npomn3BOAMTENIbHOCTbL BCE paBHO NOA BOMPOCOM.

Takyto cxeMy yao6HO NpUMEHATb, Korga ot 6a3bl AaHHbIX TpebyeTcs TO/bKO
nony4yeHre JSON no naeHtTudmkaTopy, HO He TpebyeTca cepbe3Has pabora
C AaHHbIMN BHympu JSON. DTO He Haw cnyyaii.

(Pasymeetcs, 310 He KaTeropuyHoe yteepxgeHue. CMm. nocnegHee sagaHve
B MpakTuKe.)
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KHUrnM n onepaumu Posggres

HOpMaJ'II/BaL[I/IH — YMEHLIIIeHne M30BLITOUHOCTHU JAaHHBIX

pa3bueHure KPYTMHBIX CyLHOCTel Ha Oosee MesKue

KHura
Ha3BaHune
aBTOpPbI
CBA3b
Onepauusa

“3MeHeHMe Kos-Ba
fata

NTak, Ham TpebyeTcs YyCTPaHUTb N30bITOYHOCTb AAaHHbIX, YTOObI NPUBECTU
nx B BUA, yao6HbIN onsi 06paboTkn B pensumoHHon CYB/,. 3ToT npouyecc
Ha3blBaeTCcs Hopmasiuzayuedl.

BO3MOXHO, Bbl 3HAKOMbI C MOHATUSAMUW HOpMaslbHbIX (hopM (NepBasi, BTopas,
TpeTbs, bolica-Kogaa n T. A4.). Mbl He Gyaem roBOpUTb O HUX; HA
HedhopMasibHOM YPOBHE [0CTaTOYHO MOHMMATh, YTO BECb 3TOT
mMaTemaTuyeckunii annapar npecneayet ofAHy-eAMHCTBEHHYO Lefb!
yCTpaHeHne n3bbITOYHOCTN.

CpeacTBo A5 YMeHbLLEHNA U36bITOYHOCTN — pa3bueHne 60/1bLLOoN
CYLLHOCTWN Ha HECKO/IbKO MeHbLUMX. Kak MMEHHO 3TO caenarb, NoACKaXeT
34paBblil CMbIC/ (KOTOPbIA BCE paBHO He/b3 3aMEHUTb O4HUM TOJIbKO
3HaHMeM HopMasibHbIX OOpMm).

B HallueM c/yyae BCe [0CTaTo4yHO NPocTo. JaBaiiTe Ha4YHEM C OTAeNeHus
KHUT OT onepauuii. 3Tu ABe CYLHOCTK CBsA3aHbl OTHOLLEHNEM «O/IMH KO
MHOTMM>»: KaXkAast KHUra MOXXeT UMETb HECKO/IbKO onepauuii, Ho Kaxaas
onepauusi OTHOCUTCA TOTbKO K OfIHOWN KHUre.
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Cxema gaHHbIX Pos{gres

books
book_id | title | author
Tttt TT to---mmm e +',,',T,',,',T,',,',T,',,',,',',,',,',T,‘,,',T,',,',T,',,',,',T,‘,,',T'
1 | Mymy |3’TypreHeB WBaH CepreeBuny
2 | OTubl U getm |! TypreHes WBaH Cepreesuy )
3 | TpyAHO 6bITb 6orom:| CTpyraukuit Apkaguit HaTaHoBuY
3 |iTpyaHo 6biITb 6orom :| CTpyrauxwii Bopuc HaTaHoBMY
operations
operation_id | book_id | qty_change | date_created
___________________________________ e e e e e e =
-1 | 2020-08-25

2020-07-13

+

| +10 | 2020-07-13
I

I +7 |

| +4 | 2020-07-13

Ha chmnsnyeckom ypoBHe BblAefieHHble HaMW CYLLIHOCTM MOTYT ObITb
npencrasneHsl Asyma Tabnmuamn: kHurm (books) n onepaunn (operations).

Onepaumsi COCTOMT B USMEHEHMMN KONNYECTBA KHUT (MONOXNUTENNBHOM NpK
3aKase, oTpuLLaTeNlbHOM NMpU NOKYNKe). 3aMeTbTe, YTO TeNepb Y KHUTU HET
aTpubyTa «Konm4ecTBo». BMecTo aToro 4ocTatoyHo NPOCYMMUPOBATb
M3MEHEHUSI KO/TIMYECTBA NO BCEM OnepauusiM, OTHOCSLLMMCS K AaHHOW
KHUre. 1onofIHUTENbHbIN aTpubyT «KOMYECTBO» Y KHUMM CHOBA Npusen 6bl
K U36bITOYHOCTU JAaHHbIX.

He MCcK/oueHo, YTo Takoe peLleHne Bac HaCTOPOXW/I0. YA06HO N BMECTO
MPOCTOro 06pAaLLEHMS K MO0 MNOACUUTLIBATL CyMMY? HO Mbl MOXEM
co3faTh NpeAcTaB/eHne, KOTopoe ANs Kaxkaol KHUrM 6yaeT nokasbiBaTb
KO/IMYECTBO. ITO HE NPUBOANT K NOSIBIEHNIO N3GbITOYHOCTU, MOCKO/bKY
npefcTaBfeHne — 3T0 BCEro NLlb 3anpoc.

BTopoii MOMEHT — Npou3BoAMTENIbHOCTL. ECnn nogcyeT cymmbl npuseaeT
K YXYLLEHWIO MPON3BOANTENBHOCTU, Mbl MOXEM BbINO/IHUTL 06PaTHbIN
npouecc — AeHopmanmsaumio: omsndeckn ob6aBnUTb None «KONYecTBOo»
N o6ecnevnTb ero cornacoBaHHOCTb ¢ Tabnvuein onepaunin. Hago nu atum
3aHMMaTbCA — BOMPOC, OTBET Ha KOTOPbIN BbIXOAUT 3@ pamKmn 3TOro Kypca
(oH paccmaTpuBaetcs B kypce QPT «Ontummnsaums 3anpocos»). Ho n3
06LMX COOBPAKEHNN NOHATHO, YTO A1 HALLEro «UrpyLLIEYHOro» MarasmHa
3TO He TpebyeTca. OAHaKo Mbl eLle BEPHEMCS K TeMe feHopManm3auunm

B TemMe «Tpurrepbl».

NTak, Kak BUAHO Ha cnaiae, BblAeneHue onepaunin B oTAeNbHYH CYLLHOCTb
peLwmnno YacTtb npobnem ayompoBaHns, HO He BCe.
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KHUTK, aBTOPbI 1 onepaunn  Posggres

(/ ABTOp
KHura ‘

hamunmsa
nvsi
0TYECTBO

Ha3BaHune

CBA3b
«MHOI1e KO MHOrUmM»

Onepauus

M3MeHeHue Kon-sa
paara

10

Mo3aToMy Hafo caenaTthb ellle OAWH Lar: OTAeNUTb OT KHUT aBTOPOB U
CBSi3aTb UX COOTHOLLUEHMEM «MHOIME KO MHOTUM»: U KaXasi KHUra MOXeT
ObITb HanNMcaHa HeCKO/IbKMMU aBTOPaMU, U KaxKAblli aBTOP MOXET Hanucatb
HEeCKO/IbKO KHUI. Ha ypoBHe Tab/umL, Takasi CBsA3b peasin3yeTcs C NOMOLLbO
[I0NOSTHNTE/NbHOM NPOMEXYTOUHOI TabnuLpbl.

ATpnGyTamMun aBTopa MOXHO cAenatb hamMuinto, UMsi U 0TYECTBO. DTO
MMEET CMbIC/1, MOCKO/MbKY HaM MOXET NoTpeboBaTbCcs paboTaTb OTAe/bHO
C KaX/bIM 13 3TUX aTpnbyToB, HANPUMep BbIBOAUTL PAMU/INIO U MHULIMANbI.



CxeMa DJaHHBIX IIPHIIO2KEeHUus1

student$ psql
=> \c bookstore
You are now connected to database "bookstore" as user "student".

Hrak, cxeMa JaHHBIX TIPUJIOKEHUST COCTOUT U3 YeThIpex TabImI;:

=> \dt
List of relations

Schema | Name | Type | Owner
----------- B R T e

bookstore | authors | table | student

bookstore | authorship | table | student

bookstore | books | table | student

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

Table "bookstore.books"

Column | Type | Collation | Nullable | Default
--------- B T e 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)

3mech MBI HCIIOJIb3YeM THIIBI JaHHBIX:

e integer — memnoe 4ucio;
e text — CHMBOJIBHBIH, TEKCTOBas CTPOKA IIPOM3BOIBHOM [ITHHEL.

A Takxke HCIIOJIb3yeM OrpaHAYeHHe LEeJIOCTHOCTH:

e PRIMARY KEY — nepBUYHBIH KITIOY.

Konctpykuus GENERATED AS IDENTITY CnyXMT 71 aBTOMaTH4E€CKOM reHepaliy yHUKalbHbIX 3Ha4eHUH (B Bepcusix fo 10 [/s 3TOro UCIoIb30BaICs IICeBOOTUI serial).

Ctpok#u cTonbuoB, 00bssBrneHHbX Kak GENERATED AS IDENTITY, nony4aioT 3Ha4Y€HUsT U3 CIEIHalIbHEIX 00beKTOB 6a3bl JaHHBIX — IIOCTIER0BaTeNbHOCTEH. UMs
HCIIOJIb30BaHHOM TTOCIIEI0BATEIbHOCTH MOXKHO Y3HATh TaK:

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

pg_get_serial_sequence

bookstore.books _book_id seq
(1 row)

ITocnenoBaTeIbBHOCTH MOXKHO npu HBOGXOHI/IMOCTI/I CcOo3aBaTh BPYy4YHYIO, a TaKXe OGPBHJBT]:CS! K HUM HEeINOCpPenCTBEHHO:

=> SELECT nextval('books_book_id_seq');

nextval

TlocnenoBaTeNTbHOCTE — CaMEIH 3 (hEeKTHBHEIH CIIOCO6 reHepaluy YHUKaIbHEIX HOMepoB. Ho criefyeT uMeTh B BU/Y, YTO ITOCTIeOBATEILHOCTh He rapaHTHPYeT:

e OTCYTCTBHE IIPOITyCKOB B HyMepalluu (TakK KaK H3MeHeHHe IPOUCXOIUT He TPaH3aKIMOHHO);
® MOHOTOHHOT'O BO3PAcTaHMsI HOMEePOB (eCIM MCIIOIb3yeTCs KeIIpoBaHUe 3HaYeHUH B CeaHcax).

BoT KaKve maHHBIE HaXOOSATCS B Taﬁnnue KHHUT:

=> SELECT * FROM books \gx

1=l T
book id | 1

title | Ckaska o uape CantaHe

S RECORD 2 ] - - m - mm s m s mm o mm o m e e e e e e e e e e e e e eeeeeoooe-
book_id | 2

title | Mymy

B A =0 ) I B e e e e e e
book_id | 3

title | TpynHo 6bITb 6orom

T
book_id | 4

title | BoitHa u Mup

B =0 ) T e e e e e e
book_id | 5

title | MyTewecTBMAs B HEKOTOPble yAaneHHble CTpaHbl MMpa B 4YeThipex 4acTax: counHenue Jlemwans ynnueepa, cCHavana xupypra, a 3aTeM KanuTaHa HeCKONbKWUX kopabneit
2L RECORD B ] - - - - s o m s o s s e oo
book_id | 6

title | XpecTtomaTtus

OﬁpaTMTe BHUMaHUWeE, 9YTO Ha3BaHUA MOTYT OBITH OJIMHHBIMU.

=> \d authors



Table "bookstore.authors"

Column | Type | Collation | Nullable | Default
------------- B e S e 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)
311er AOIIOJITHUTEJIBHO UCIIOJIb3YETCA OrpaHU4YeHue [eJIOCTHOCTHU:

e NOT NULL — 06513aT€/IbHOCTb, TO €CTh HEJJOITyCTUMOCTh HEOIIPe/leJIeHHBIX 3HaYeHHH.

=> SELECT * FROM authors;

author_id | last_name | first name | middle_ name
----------- B e R
1 | NywkuH | AnekcaHpp | Cepreesuny
2 | TypreHes | WBaH | Cepreesuy
3 | Crpyraukuit | Bopuc | HatanoBuu
4 | Crpyraukuit | Apkapuit | HatanoBuu
5 | Tonctoi | Nes | Hukonaesnu
6 | Ceupr | ODxoHaTaH |
(6 rows)

O6paTuTe BHUMaHME, YTO OTYECTBO MOXKET OTCYTCTBOBATh (MM OBITh 3aMaHHLIM ITyCTOM CTPOKOH).

Orpannyenune PRIMARY KEY B BeiBofie KoMaH/H! \d yIIOMHHAIOCh BMECTO CO CIIOBAMHU «HHAEKC» U «btree».

Btree (B-mepeBo) — OCHOBHO# THII HH/IEKCA, HCIIOIB3YeMEIH B 6a3aX MaHHEIX 71 YCKOPEHHs [OKMCKa ¥ IS IOAAePKKH OrPaHHYEHUH [[eJIOCTHOCTH (IIePBUYHOTO KIII0Ya 1
YHUKaJIbHOCTH).

TIpencraBuM ceGe, 4YTO B MarasuHe IIPONAIOTCS KHUTH MHJUIAOHA aBTOPOB-OHO(MAMUIIbLEB:
=> BEGIN; -- HayHeM TpaH3aKuuw, 4Tobbl OTKATUTb MOTOM WU3MEHEHUs
BEGIN

=> INSERT INTO authors(first_name, last_name)
SELECT 'lpadoman’, 'TpadomanoB’' FROM generate_series(1,1000000);

INSERT 0 1000000

CKOJIBKO BPEMEHH 3aHMMaeT ITOMCK ONHOI0 aBTopa B TaKo# Tabiuue?
=> \timing on

Timing is on.

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

author_id | last _name | first name | middle_name
R -
1 | NywkuH | AnekcaHpp | Cepreesuy

(1 row)

Time: 127,368 ms

=> \timing off

Timing is off.

Ecmu MONMPOCUTH ONITUMHU3ATOP IOKa3aTh IIJIaH 3alpoca, MBIl YBUJIUM B HEM Seq Scan — mnmocienoBaTeslbHOE CKaHUpPOBaHUEe BCeU Taﬁ]‘lHLl]:l B IIOMCKaX HYKHOT'O 3Ha4YeHUus (Fﬂte[‘):

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

QUERY PLAN
Seq Scan on authors
Filter: (last_name = 'MywkuH'::text)
(2 rows)

A ecrnu MCKaTb II0 II0JI0, KOTOPOE IIPOUHEKCUPOBaHO?
=> \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: 0,351 ms

=> \timing off

Timing is off.

BpeMS[ YMEHBIINUIIOCh Ha HECKOJIBKO ITOPSATKOB.
A B m1aHe 3amnpoca nosiBUJICS 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)

MO2KHO CO3[aTh UHAEKC U 10 GpaMuIny (4 IpoaHaIu3upPOBaTh TAOJIUILY, YTOOE COGpPATh aKTyaIbHYI0 CTATHCTUKY):
=> 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 = 'MywkuH'::text)
(2 rows)

OpnHaKo UHIEKC He SIBIISIeTCS YHUBEPCAJIbHBIM CPECTBOM YBEJIMYEHUS IIPOU3BOAUTEIIBHOCTH. OGBIYHO HUHOEKC O4YEeHb I10JIE3€eH, eCJIh U3 TaGJ'II/H.[l:I TpeﬁyeTcsl BH6paTB
Heﬁonbmy]o [OJII0 BCeX UMEIOLIUXCS CTPOK. Ecnu HYXKHO IPOYUTATh MHOT'O JaHHBIX, HHIIEKC éyI[ST TOJIBKO MellaTh, ¥ OIITUMU3ATOP 3TO IIOHUMAET:

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

QUERY PLAN

Seq Scan on authors
Filter: (last_name = 'TpadomaHoB'::text)

(2 rows)
KpOMe TOT'0, HaZ10O YYUTHIBATh HaKJIaJHbIE PACXOIbl Ha 0OHOBIIEHUE HUHOEKCOB IPU U3BMEHEeHUU TaﬁHI/I]_IH U 3aHMMaeMoe UMHU MeCTO Ha JUCKe.
OTMEeHUM BCe Hallli U3MEHEHUS (BKHIO‘{a?I co3gaHue I/IHlJeKCa):
=> ROLLBACK;
ROLLBACK
=> ANALYZE authors;

ANALYZE

ABTOpCTBa

C 1moMo1IbIo 9TOH TaGIMIE peanu3yeTcsi CBSI3b «MHOTHE KO MHOTUM».
=> \d authorship

Table "bookstore.authorship"

Column | Type | Collation | Nullable | Default
----------- B S s T
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 HCIIOIb30BaHHEIM OTPaHMYEHUSIM H00aBIIs€TCS OrPaHNYEHIe CCBUIOYHOM 11eJI0OCTHOCTH:
e FOREIGN KEY — BHeIIHH KJTIOY.
QDakTU4ecKu Tabuila COMEPKUT [1Ba BHEUIHUX KIII0Ya: ONUH CCBUIAETCS Ha TaOJIMIy KHUT, APYToi — Ha TabIuIly aBTOPOB.
Cronber seq num OIpPefensieT IOCIeA0BaTeIbHOCTb, B KOTOPO [HOIKHEI IIEPEYHCIISITECS aBTOPbI OfHOM KHUTH, €CIIH HX HECKOJIBKO.

Takxke OGpaTI/ITE BHMMaHHE Ha TO, 4TO HepBH‘IHBIﬂ KJTI0OY — COCTaBHOM.

=> SELECT * FROM authorship;

book_id | author_id | seq_num

_________ v
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)

Onepanuu

=> \d operations

Table "bookstore.operations"

Column | Type | Collation | Nullable | Default
-------------- R s e
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 9T0i TabIHIle UCIIONIB3YETCS elle ONUH TUIl JaHHEBIX:
e date — mara (6e3 yKa3aHHUsI BDEMEHH).
Ins cronbua date_created ykasaHo 3HadyeHue 1o ymondanuio (DEFAULT) — Tekyujas fara.

=> SELECT * FROM operations;



operation_id | book_id | qty change | date_created

1] 1| 10 | 2022-11-17
2| 1| 10 | 2022-11-17
3 1| 1| 2022-11-17

KpOMe TeX TUIIOB MaHHBIX, KOTOPhIE UCIOJIb3YIOTCA B Taﬁ)muax TNIPUJIOZKEHUA, MBI ITIOCTOSAHHO Gyl:[EM BCTpeYaThCs C JIOTUYECKUM THUIIOM (booleanl HaHpHMep, TaKOW THUIl UMEIOT
JlorudecKue BrpaxkeHus B ycnosuun WHERE.

BaXHO IOMHUTS, YTO, B OTIMYHUE OT TPaJULUOHHBIX A3BIKOB IPOTPaMMUPOBaHUsA, SQL HCIIOJIb3yeT TPeX3Ha4yHYIo JIOTUKY: KpoMe 3Ha4yeHwu# true u false, moruueckoe 3HaYeHUE
MOXKeT IPUHUMAaTh HeollpelieJIeHHOe 3Ha4YeHue NULL (KOTOpOe MOZKHO ITOHUMATh KaK «3HaueHUEe HEU3BECTHO»).

KpOMS TOr0, MBI HO)IpOGHO paccMoTpUumM 6GoJiee CIIOXKHBIE THUIIH:

e COCTABHOM — 3aMKCH, aHAJIOTMYHEIE CTPOKaM Tabnul (B TeMe «SQL. CocTaBHbIE TUIIEI»);
e MaccuBH (B TeMe «PL/pgSQL. Maccusel»).

CM. TakxKe pa3faTOYHBIA MaTepuan « OCHOBHBIE TUIIE JAHHBIX U (QDYHKIHI».



o)) PROFESSIONAL

OpraHusaumsa nHtepgoenca  Posgares

TabnuIlel ¥ TPUTTEPHI

YyTeHUe JaHHbIX HAMPSMY0 U3 TabMuLibl (TIpeiCTaBIeHus);
3aMKCh JIaHHBIX HAIpsIMyto B Tabuily (TipeficTaB/ieHue),
TUTIOC TPUTTEPHI [i7IsI U3MeHeHUsl CBsi3aHHbIX Tabiui]

MpUIOXKEeHKE JO/DKHO OBLITh B KypcCe MOoJe/iv JaHHBIX,
MaKCHMaJjbHas THOKOCTh

CJIOXKHO TMOoAAep>XUBATh COIIaCOBAHHOCTDb

DO YHKLUU
UYTeHHWe JAHHBIX U3 TaOIUYHBIX QyHKIU;
3aruCh JJaHHBIX Yepe3 BbI30B (PYHKI[UI
TPUJIO’KEeHWEe OTAE/IEHO OT MOJE/NH NaHHbIX U orpaHnueHo API

Oob11101 00beM paboThI TI0 U3TOTOBJIEHUIO (DYHKIMI-00€PTOK,
NOoTeHla/IbHbIe HpO6JI€MbI C IIPOU3BOAUTE/IBHOCTBIO
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ECcTb HECKO/IbKO CNOCO60B OpraHu3aunmn nHtepdieiica mexay KmeHTCKom n
CEPBEPHOI YaCTSAMN NPUTOXKEHUS.

OAMH BapnaHT — paspeLLmnTb NPUIOKEHMIO HanpsaMyo obpalwaTbcs

K Tabnuuam B 6a3e AaHHbIX 1 U3MEHATb UX. [pn 3TOM OT NPUTOXEHNUS
TpebyeTca geTasibHOoe «3HaHue» Mofdenn gaHHblx. OT4acTu 310 TpeboBaHme
MOXHO 0C/1abuTb 3a CYET MUCMNOb30BaHNS NpeacTaBneHni (view).

Kpome Toro, ot npunoxeHunsa TpebyeTtcs v onpefeneHHas gucunninHa —
MHaYye OYeHb CMIOXHO NoaaepXarb COrNacoBaHHOCTb AAHHbIX, 3alMLLAACH
Ha ypoBHe B/J], 0T Nt06bIX BO3MOXHbIX HEKOPPEKTHbIX AENCTBUN
NpUNoXeHnsa. Ho B aToM c/lyyae AoCTuraeTcs MakcumasibHas rmékoCTb.

[pyroin BapMaHT — 3anpeTuTb NPUIOXEHNIO JOCTYN K Tabnmuam un
paspeLnTb TO/IbKO BbI30Bbl OYHKUMIA. UTeHMEe AaHHbIX MOXHO OpraHn3oBarb
C NOMOLLbIO TabMNYHbIX PYHKUMI (KOTOpblE BO3BpALLLAOT HAG0P CTPOK).
I3MeHeHMe AaHHbIX TOXe MOXHO BbINO/HATL, Bbi3biBas OYHKLUN U
nepefasas HeobxoAnMble napameTpbl. B aTom cnyyae BHYTpU doyHKLNIA
MOXHO peasin3oBaTb BCe He0OX0AMMble MPOBEPKN COrnacoBaHHOCTN —
6a3a fgaHHbIX ByfeT 3awnLLeHa, HO NPUIoXKEeHNe CMOXET MoJb30BaTbCA
TONbKO NMpefocTaB/ieHHbIM €My OrpaHMyeHHbIM HabopPOM BO3MOXHOCTEN.
Takon BapmaHT TpebyeT HanMcaHusa 60/1bLIoro KosmyecTsa pyHKU M-
06epTOK U MOXET NPUBECTU K NOTEPE NPOU3BOANTENIBLHOCTH.

BnosiHe BO3MOXHbI U MPOMEXYTOUYHbIE BapuaHTbl. Hanpumep, paspeLunTtb
YTeHMe JaHHbIX HeNoCPeACTBEHHO U3 Tab/L, a U3MEHEHWE BbIMNOMHATb
TO/NIbKO Yepe3 BbI30B (OYHKLMIA.



o)) PROFESSIONAL

HTepdenc marasmHa Posigres

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 MOKyMNKa KHUTW
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B HaweM npunoxeHnn Mol nonpobyem pasHble BapnaHTbl opraHn3aumm
NHTepdoeinca (XoTs B peasibHOM XMU3HN 06bIYHO JTyUllie CUCTEMAaTUYECKM
NpUOePXMBaTbCS Kakoro-To 0A4HOro noaxona).

MarasunH 6yaeT Mcnonb3oBaTb UHTEPGIENCHbIE GDYHKLINN:
- 04 noncka KHur — get_catalog (B teme «SQL. CocTaBHble TUMbI»);
- AN nokynkn kHur — buy_book («PL/pgSQL. BbinonHeHne 3anpocoB»).



o)) PROFESSIONAL

NHTepenc «agMuHKmn» Pos{gres

3aKa3 KHUru

UPDATE
‘ update_catalog_trigger
27
S books authorship authors >
| |
[
S | book_id book_id author_id 5
© | title author_id last_name <
b= seq_num first_name 5
o middle_name (]
k\ﬂ t
S .
. operations add_book add_author
[
O | operation_id [fo6aBneHne KH1Mm nobasneHve asTopa
® | book_id
o | aty_change
Q. | date_created
o
14

«AOMUHKa» 0115 NoyYeHUs AaHHbIX OyaeT NCNob30BaTh NpeAcTaBneHus
(koTOpble Mbl CO34a4UM B NPAKTUKE K 3TOI TeMe):

- CMNCOK KHUT — catalog_V;
- Cnucok aBTopos — authors_v;
- CNNCOK onepauunin — operations_v.

[ob6aBneHve aBTopa 6yaeT BbINoNHATL (yHKUMA add_author (co3gaanm ee
B Teme «PL/pgSQL. BbinosiHeHWe 3anpocoB»), AobaBneHne KHUrm —
dyHkuma add_book («PL/pgSQL. MaccuBbl»).

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



IIpencraBineHust

HpeHCTaBHEHHE — 3arpoc, y KOTOpOoro ecTb uMs. Hanpnmep, MOZXKHO CO3[1aTh IIpefiCTaBJIeHHe, KOTOPOe MOKa3kIiBaeT TOJIBKO aBTOPOB 6e3 oTuecTBa:

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

CREATE VIEW
Tenepb MM IpeaCcTaBJI€HUsI MOXKHO HCIIO/JIb30BaTh B 3allpocax NPakKTUYeCKHU Tak XKe, Kak U Taﬁmmy:
=> SELECT * FROM authors_no_middle_name;

author_id | first_name | last_name

B npocrtoMm crydae ¢ npefcTaBieHueM 6yayT paboTaTh U ApyTUe ONepaluy, HalpuMep:
=> UPDATE authors_no_middle_name SET last_name = initcap(last_name);
UPDATE 1

C IIOMOIIBIO TPUTTEPOB MOKHO CHENIaTh TaK, YTOOH M B CTIOKHBIX CIIydasiX [JIs IPe/CTaBlIeHni paboTanu BCTaBKa, OOHOBIIEHNE U yalleHne CTPOK. MEI paCCMOTPHM 3TO B TeMe
«PL/pgSQL. Tpurrepsi».

TIpu NIaHUPOBAHUHU 3AIMIPOCA IPENICTABIIEHUE «Pa3BOPAYMBAETCS» 00 6a30BBIX TaGIUIL:

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

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

TIpunoxeHue UCIONb3yeT TPH IpefcTaBieHus. CHadana oHu GyAyT O4eHb IPOCTHIMH, HO B CJIEAYIOLINX TeMaX MbI [IepeHeceM B HUX 9aCTh JIOTHKH [IPUIIOKEHHS.
TIpencraBieHue OJisk aBTOPOB — KOHKaTeHalus GpaMUIuy, UMEHH U 0T4eCTBa (€CJIM OHO eCTh):
=> SELECT * FROM authors_v;
author_id | display_name
| NMywknH AnekcaHpp Cepreesuy
| Typrenes WBaH Cepreesuy
| Crpyraukuit bopuc HaTaHoBWY
| Ctpyraukuit Apkapuit HaTtaHoBMY
| Tonctoi NleB Hukonaesuy
|

CBuGT [XoHaTaH
(6 rows)

HpenmaBne}me AJIA KaTajiora KHUI' — IIOKa ITPOCTO Ha3BaHWEe KHUTU:

=> SELECT * FROM catalog_v;

book_id | display_name

_________ o o e e oo
1 | Ckaska o uape CantaHe
2 | Mymy
3 | TpyaHo 6biTb 6orom
4 | BoitHa n Mup
5 | MyTewecTBns B HEKOTOpble yfaneHHble CTPaHbl MMpa B YeTbipex YacTaX: CO4uHeHue Jlempsns Fynnueepa, CHayana xupypra, a 3aTeM KanuTaHa HeCKOnbKux kopabnein
6 | XpecTtomaTua

(6 rows)

Hpe;:(c‘raaneﬂue s onepauuﬁ — NOIIOJIHUTEJIBHO ONpenesisieT TUIL Ollepaluyi (HOCTyHHeHI/IQ HUITA noxynxa):

=> SELECT * FROM operations_v;

book_id | op_type | qty change | date_created
--------- L LR, LR T

1 | Noctynnexune | 10 | 17.11.2022

1 | Moctynnexue | 10 | 17.11.2022

1 | Nokynka | 1] 17.11.2022
(3 rows)



o)) PROFESSIONAL

Toru Posigres

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

T€OpHs Bd)KHd, HO HE 3dMEHSAET 3,[[paBLIﬁ CMBICJI

OTcyTcTBHe U30BITOYHOCTH B IaHHLIX JleflaeT paboTy yobHee
Y YTIPOIIAET TO/|IEP>KKY COT/IaCOBAaHHOCTH

1151 KTMeHT-CcepBepHOro uHTepderica MOXKHO UCIOJIb30BaTh
Tab/IULIBI, TIpe/iCTaB/IeHys, GYHKIUN, TPUTTEPHI
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o)) PROFESSIONAL

Mpaktuka L Posigras

1. B 6a3e ganubix bookstore co3gaiite cxemy bookstore. Hactpotite
Ty Thb MOMCKA K 3TOU CXeMe Ha YpOBHe Noak/atoueHrs K b1,

2. B cxeme bookstore co3gaiite Tabmuiiel books, authors, authorship
1 operations ¢ He0OX0JUMBIMH OIrPAaHUUYEHUSIMH 11€I0CTHOCTU
TaK, YTOObI OHU COOTBETCTBOBA/IM TTOKa3aHHBIM B
J€eMOHCTPALUM.

3. BcraBbre B TabMULIbI JaHHBIE O HECKOMBKUX KHUTAX.
ITpoBepsTe cebsi C TOMOIIBIO 3aITPOCOB.

4. B cxeme bookstore co3paiiTe npezcTaBieHus authors_v,
catalog_v u operations_v Tak, uToObI OHU COOTBETCTBOBAJTH
MOKa3aHHbIM B JIeMOHCTpALUHU.

[TpoBepbTe, UTO MIPUIO’KEHKE CTAJI0 MOKa3bIBaTh JlaHHbIe Ha
BK/IaIKax «KHurm», « ABTOpbI» U «Kartanor».
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1. BcnomHuTe MaTtepuasn TeMbl «OpraHm3aums AaHHbIX. Jlornyeckas
CTPYKTypa».

2. OpNeHTUpYMNTECH Ha NoKa3aHHbIM B AeMOHCTpaunn BbiBo4 komaHa \d
yTUNnTBI psql.

3. Bbl MOXeTe ucnonb3oBaTh Te Xe AaHHble, UTo Ob1/I NOKa3aHbl
B AeMOHCTpauunn, nan npugymarb CBOU COOCTBEHHbIE.

4. MonpobyiTe HanucaTtb 3anpockl K 6a3oBbIM Tabnvuam, Bo3BpallatoLimne
TOT XXe pe3y/nbTar, YTo M NoKasaHHble B 4EMOHCTpaLnn 3anpochl
K npeacTaBneHnaM. 3ateM opopmuTe 3anpockl B BUAE NpeacTaBieHuni.

Mocne BbINO/THEHNSI NPAKTUKM 06513aTe/IbHO CBEPbLTE CBOW 3anpoChl
C NpVBEAEHHbIM pelleHneM. Mpu HeobXoANMOCTN BHECUTE KOPPEKTUBSI.



1. CxeMa H IyTh IMOMCKa

student$ psql bookstore

=> CREATE SCHEMA bookstore;

CREATE SCHEMA

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

=> \c bookstore

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

search_path

bookstore, public
(1 row)

2. TaGaunbI

ABTODBHI:

=> 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
ABTOpCTBO:

=> 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. laHHBIC

ABTODEHI:

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

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

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

=> INSERT INTO books(title)
VALUES
('Cka3ka o uape Cantane'),
('Mymy*),
('TpymHo 6biTb Gorom'),
('BoitHa u mup'),
('MyTewecTBUsi B HEKOTOpble yfaneHHple CTpaHbl MMpa B YeTblpexX 4YacTAX: COuYMHeHue Jlemwans FynnuBepa, cHayana xupypra, a 3aTeM KanuTaHa Heckonbkux Kopabneii'),
('Xpectomatus');

INSERT 0 6
ABTODCTBO:

=> 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
Omnepanuu

JIpyroii crmoco6 BCTaBKH JAaHHBIX B Tabnuiy — komauga COPY. OHa 00BIYHO HCIOIBb3YeTCsl, €CIH HyKHO 3arpy3uTh 607bIoi o6vemM uHpopManuu. Ho B 9TOM criydae Hafo He
3a0BITh «IIepefBHHYTh» 3Ha4YE€HUEe I10CJIeJ0OBaTEJIbHOCTH:

=> COPY operations (operation_id, book_id, qty_change) FROM stdin;

1 1 10
2 1 10
3 1 -1
\.

CoPY 3

=> SELECT pg_catalog.setval('operations_operation_id_seq', 3, true);

setval

(1 row)

4. IIpencraBIeHUsI

IIpencrasnenue s 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
IpencTaBnenue Ars KaTauora:

=> CREATE VIEW catalog_v AS
SELECT b.book_id,

b.title AS display_name
FROM  books b;

CREATE VIEW
TIpencTaBieHNe [is ONePaLiii:

=> 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 aTPUOYThl MOTYT MOSIBUTHCS
y BblZleJIEHHBIX CYLIIHOCTeN IIPU Pa3sBUTHHN NIPUJIOKEeHUs?

2. Jomyctum, TpeOyeTcst XpaHUTh MH(OPMALHIO 00 W3/1aTe/IbCTBe.
Hononaute ER-ariarpamMmMy 1 otobpasure ee B TaOIULIBI.

3. HekoTopble KHUTU MOTYT BXOAUTh B CepyUU (Harmpumep,
«bubnmoTeka npuk/tOUeHUi» ). Kak U3MeHUTCs cxeMa JJaHHbIX ?

4. TlycTb Halll Mara3uH CTaja TOProBaTh KOMITbIOTEPHBIMU
KOMIL/IEKTYIOLMMHU (MaTePUHCKUMHU TIjIaTaMHU, MPOLieCCOpaMH,
MaMsTbIO, )KeCTKUMH AUCKaMH, MOHUTOPaMH U T. 11.).

Kakuie cymHOCTH ¥ KaKue aTpuOyThl Bbl ObI BbIZETHIIN?
YutuTe, yTO Ha PbIHKe MOCTOSTHHO TOSIB/ISIFOTCSI HOBbI@ THUIIbI
000py/10BaHKsI CO CBOUMH XapaKTePUCTHKaMH.
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3. PasHble nsparenbcTBa BMosHE MOTYT MMETb CEPUU, Ha3BaHHbIEe
O[IHaKOBO.



1. JonmorHUTE/IbLHBIE aTPHUOYTHI

Heckomnpko npuMepoB:

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

2. A3maTelbCcTBa

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

KHurm cBsi3aHbI C U30aTEIbCTBAMY OTHOIIEHNEM «MHOTMEe KO MHOTHM»: KHUT@ MOXKET IyOJIMKOBAThCS B PA3HBIX
u3parenbcTBax. [1oaToMy Ha Gu3nIeCKOM ypoBHE noTtpebyeTcs npomMexyTouHas Tabnuna «[lybnukanun» ¢ aTpubyToM
«I'om u3maHusI».

(Pa3ymMmeeTcs1, 9TO yIIPOIleHHAas MOLe/lb; IIPY XKeJlaHUU ee MOXKHO YTOYHSTH ellle 0YeHb IOJIT0.)

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
nyGIUKaIis MTPUHALIEXUT K OJHOM Cepru, KaXKaasi CepUsi MOXKeT BKITI0YaTh HECKOJIBKO ITyOITUKAIINA).

Takxe cepusd CBdA3aHa OTHOIIIEHHEeM «OOUH KO MHOTHM» C U30aTEeJIbCTBOM (y n3gaTesabCTBa MOXKeET OBITh HECKOJIBKO cepnﬁ,
a KaXxpaasd cepud INPUHAOJIE2KUT KOHKPETHOMY I/I3J:[aTeJ'H)CTBy).

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

4. KoMnbI0TEepHbIE KOMIUIEKTYIOIIIHE

PaccMmartpuBasi KaXKAblii KOHKPETHEIM THUII KOMIUIEKTYIOINX, MOKHO 6€3 TpyZa BEIOeIuTh HeobxonuMele aTpubyThl. Kakue-
TO aTpubyTH OymyT oOIIUMU (CKaxkeM, pupMa-IPOU3BONUTENL U Ha3BaHUe MOJeIy), a Kakue-To OYOyT UMeTb CMEICIT TOJIBKO
[IJIsT MaHHOTO KOHKPEeTHOro Tuma. Hampumep:

e [Ipomeccop: yacToTa;
e MOHHUTOP: AUaroHalb, pa3pelleHne;
e 2KecTKu# 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 (TBEPHOOTENbHEBIN, BPAIAIOIUHiCs, THOPUAHEIHN). [ MOHHTOPOB BO
BpeMeHa JJIT Ovlyla BakHA YacTOTa OOHOBIEHUS, @ CeYac BaXKeH THUII MaTPULEL. [[UCKOBOALI y2Ke HUKOMY He HYXKHEI, 3aTO
HOSIBUJINCH (iierm-HakonuTenu. M Tak manee.

Taxum o6pa3oM, 00 IPULETCS IOCTOSTHHO U3MEHSITh CXEMY HaHHBIX (4, 3HAYUT, U IOCTOSTHHO U3MEHSTh IPUJIOKEHUE,
KOTOpoe paboTaeT c 3TUMU maHHEIMHU!), MO0 HcKaTh 60Jiee YHUBEPCANIbHYIO MOIeNb 3a cueTa OTKa3a OT KEeCTKOH
CTPYKTYPHL ¥ KOHTPOJISI COTTIaCOBAaHHOCTU. HEeKOTOphle YHUBEPCAIbHEIE MOMENH (HAallpUMeD, XpaHEeHUEe YacTH NaHHBIX B
JSON) MBI 3aTparuBanu B Ipe3eHTaluu.



