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HekomMmepueckoe 1cnosib3oBaHe maTeprasioB Kypca (npeseHTauuu,
AeMOHCTpaumn) paspeluaetcs 6e3 orpaHuyeHnii. Kommepyeckoe
MCNOJIb30BaHNe BO3MOXHO TO/IbKO C MUCbMEHHOIO paspeLleHns KoMnaHum
Postgres Professional. 3anpewjaeTcsi BHeCEHME U3MEHEHWI B MaTepuasibl
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OGpaTtHas cBA3b
OT3bIBbl, 3aMeYaHus 1 NPEANIOKEHNA HaNpaBnaAnTe no agpecy:
edu@postgrespro.ru

OTKa3 oT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeCceT HMKakol OTBETCTBEHHOCTHU 3a
N06bIe NOBPeXAeHUs 1 YObITKN, BKKOYaA NOTEP0 A0X04a, HAHECEHHbIEe
NPSAMbIM U HENPAMbIM, CrieunasibHbIM WU CyYalHbIM UCMO/Ib30BaHNEM
MaTtepuasioB kypca. KomnaHusa Postgres Professional He npegoctaBnsaer
Kaknx-nmoo rapaHTnini Ha matepuasbl Kypca. Martepuasbl Kypca
NpeaocTaB/SATCS HA OCHOBE NMpUHLUMNA «KakK eCTb» U KOMNaHus Postgres
Professional He 06s3aHa NpefoCcTaBNATL CONPOBOXAEHWE, NOALEPXKKY,
0OHOB/IEHNSA, pacLUMPEHNSA N U3MEHEHNSA.



o] PROFESSIONAL

Tembl Posigres

O630p NpUACKeHUS « KHIDKHBIM Mara3yuH»
ITpoeKTUpPOBaHUE CXEMBI IAHHBIX, HOPMAaJTU3aIHsI

HNTorosas cxema AdHHBIX IIPDHUJIOKEHHA



[eMoHCcTpayus Pogga’?és%

B aToi1 AeMOHCTpaLmn Mbl NoKasbiBaeM npunoxeHne «KHWKXHbIA MarasuH» B
TOM BUje, B KOTOPOM OHO OyZeT nocne 3aBepLleHns BCcex npakTnyecknx
3aZiaHnia. NpunoxeHne AOCTYNHO B 6pay3epe BUPTYyaslbHOM MaLUUHbI Kypca
no agpecy http://loclahost.

[MpunoxeHne coCTOUT U3 HECKOSTbKNX yacTtei, npeacrtaB/ieHHbIX BK/IagKaMW.

«MarasnH» — 3T0 MHTepdienc Be6-nosb3oBaTe s, B KOTOPOM OH MOXET
MOKyNaTb KHUIN.

OcTasibHble BK/1aK1 COOTBETCTBYIOT BHYTPEHHEMY MHTepdeiicy,
[IOCTYMHOMY TOJIbKO COTpyAHMKaM («aiMHKa» caiita).

«KaTtanor» — nHTepgeiic knaaoBLLMKa, B KOTOPOM OH MOXET 3aKa3biBaTb
3aKyrnKy KHUT Ha cKnaj marasvHa.

«KHUTM» 1 «ABTOpbI» — MHTepdieinc 6nbnnotekaps, B KOTOPOM OH MOXET
pPerucTpmMpoBaTb HOBblE MOCTYMN/IEHUS.

B yuyebHbIX Lensx Bcs OyHKUMOHa/IbHOCTb NpeacTaB/ieHa Ha o4HOWN obLLei
Be6-CcTpaHuLe. Ecnun Kakas-To YacTb (PYHKUMOHa/IbHOCTU HeOCTYMNHA 13-3a
TOro, YTO Ha cepBepe HeT noaxoasuwero oobekra (Tabnuupl, PYHKLUN

N T. N.), TPUNOXEHNE COOBLMNT 06 3ITOM. TaKxe NPuIoXKeHne BbIBOAUT TEKCT
3anpocoB, KOTOpble OHO NOCLISIAET Ha cepBep.

B xofe Kypca Mbl HAQUHEM C MyCTOI 6a3bl AaHHbIX 1 NOCTENEHHO peannsyem
BCe HEOOXOANMbIE KOMMOHEHTbI.

P. S. VIcxofHblil Kog, NPUIOXKEHUA He ABNAETCA TEMOW Kypca, HO MOXET ObITb
nony4eH B git-peno3utopun https://git.postgrespro.ru/pub/deviapp.git



KHUTK Pogza’??é:

ER-Mozensb /19 BBICOKOYPOBHEBOIO TIPOEKTUPOBaHUS

CYLL{HOCTH — TIOHSTUS NIPeiMeTHOM obacTu
CBSI3U — OTHOILIEHUS MEX/Y CYLHOCTSIMU
arpubyThl — CBOMCTBA CYLHOCTEH U CBSI3ei

KHura

aTpueyTbI Ha3BaHue
aBTopbI
KO/INYeCTBO

Mocne Toro, Kak Mbl MOCMOTPENN BHELUHWIA BUA, NPUNOXEHWUST U MOHS/IN €r0
PYHKUMOHA/TbHOCTb, HAM HY>XHO pa30o6paTbCs CO CXeMO AaHHbIX. Mbl He
6y/1eM XOTb CKO/bKO-HMOYAb rNy60OKO BHUKATbL B BONPOCHI MPOEKTUPOBaHNS
6a3 gaHHbIX — 3TO OTAeNbHAsA AUCUMINIIMHA, He BXOoAsLLaa B 3TOT Kypc. Ho
COBCEM 060TN BHUMAHUEM 3Ty TEMY TOXE HE/b3S.

YacTo Ansa BbICOKOYPOBHEBOIO NPOEKTUPOBaHMA 6a3 faHHbIX NCMO/b3yeTcs
Tak Ha3biBaeMasa ER-mopens (Entity-Relationship). OHa onepupyetca
CYLHOCTAMM (NOHATMAMU NPeaMETHOM 06/1acT), CBA3SMN MeXAy HUMU U
aTpmbyTtamm (CBOMCTBaMU CyLLIHOCTEN K cBA3ein). OHa No3BosISIET
paccyXgaTb Ha JIorM4eckoM YpPoBHe, He OnycKasachb A0 AeTasien
npencraBneHns faHHbIX Ha oU3n4eckom ypoBHe (B Buae 1abnuu).

MepBbIM NOAXOA0M K MPOEKTUPOBAHNIO MOXET CNYXUTb AnarpaMmma,
npefcTaB/eHHas Ha cnaiie: MoOXHO npeacTaBUTb OAHY 60MNbLUYIO CYLLHOCTb
«KHura», a Bce octanbHoe caenartb ee aTpubytamu.
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Cxema gaHHbIX Pos{gres

book_id | title | last_name | first_name | surname | qty

""""" ettt tiets st ietiioditiugiostintiuioiolt.tfiodfotifivntioivsintinfioiott.sfiolutbefiofatiefiodiuinfindt Sfifiediedi
1 | Mymy |{TypreHeB | NBaH | Cepreequ\3| 10
2 | OTUbl. 1 _getn |: TypreHes | nBaH | CepreeBuu ;| 4
3 |(pr,u,H0 6bITb 6or0M‘3| CTpyraukuii | Apkagun | HaTanoBuu | 7
3 | TpygHo 6bITb 6orom | CTpyrauxkuini | bopwuc | HatawoBuu || 7 |

IanHbIe AyO/IUPYIOTCS

CJIOXKHO MmoAAep>KrUBaTb COITIaCOBAHHOCTDb
C/I0’KHO OOHOBJ/IATD
CJIOXKHO IMHCAaTh 3alipoChl

OueBnAHO, 3TO HenpasW/bHbIM Noaxon. Ha agnarpamme 310 MOXET ObITb He
Tak 3aMeTHO, HO flaBaiiTe nonpobyem oTo6pasnTb AnarpaMmmy Ha Tabnuubl
B. 3T0 MOXHO cAaenatb pa3HbIMU crocobamn, HanpuMep Tak, Kak nokasaHo
Ha cnange: CyLWHOCTb CTAHOBUTCS Tabnuuen, ee atpnbyTbl — CToNGLAMM
aTou Tabnuupl.

34ecCb XOpoLlo BUAHO, YTO YacTb AaHHbIX Ay6nnpyetcs (3T oparmMeHTs!
BblAeneHbl Ha pucyHke). [lybnnposaHne npuBoAnNT K CJIOKHOCTAM C
obecreyeHreM COr1iacoBaHHOCTN — a 3TO efiBa /M He raBHas 3ajavya
CYBA.

Hanpumep, Takne AaHHble CI0XKHO 0BHOBNSATL. UTOObI YBENNUNTD
KONNMYECTBO KHUIMM 3, NpMAETCst 0GHOBUTL [1BE CTPOKW. A eC/v B pe3y/nbrarte
KaKoli-HMOYAb TpaH3akUMmM 3HaYyeHne gty B OfIHOI 13 3TUX CTPOK ByaeT
OT/IMYaTbCS OT 3HAYEHUs1 B Apyroi cTpoke? Kak cchopmynmpoBatb
orpaHMyeHmne LIeNIoCTHOCTU, KOTOPOe 3anpeLlaeT Takyl CUTyaLuo?

Takke YCNOXHSATCA 1 HEKOTOPbIe 3anpochkl. Kak HaliTK obLee Ync/io KHUT?
Kak HaliT Bcex YHUKaNbHbIX aBTOPOB?

NTaK, Takas cxema nsioxo paboTaeT Ans pensiuMoHHbIX 6a3 AaHHbIX.
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CxeMa faHHbIX (BapuaHT) Pos{gres

entity | attribute | value
________ e e e e e e e e - -
1 | title | Mymy
1 | last_name | TypreHes
1 | first_name | WBaH
1 | surname | Cepreesuuy
1| qty | 10
2 | title | OTupl n geTn
2 | last_name | TypreHes
2 | first_name | WBaH
2 | surname | Cepreesuu
2 | | 4
e |

qty

laHHbBIE O€3 CXEeMBI

TMOJJleprKKa COIVIaCOBaHHOCTU Ha CTOPOHE MPUJIOKEHHS
CJIOKHO ITHCaTh 3arpoChl
HU3Kasi NIPOM3BOAUTETbHOCTh (MHOXKECTBEHHBIE COeUHEHMS])

[pyroit BapnaHT 0TOOpaXKeHUs CyLHOCTU B Tabnumuy — Tak Ha3blBaemas
cxema EAV: cylHOCTb-aTpnoyT-3HavyeHne. OHa No3BO/AET Y/10XKUTb BOOOLLE
BCe, YTO YrogHo, B OA4HY-e4MHCTBEHHYIO Tabnumuy. PopmasibHO Mbl NONyYaem
PEeNAUNOHHYI0 6a3y AaHHbIX, a pakTUYecKkn 34ecb OTCYTCTBYET CXema U
CYB/] He MOXET rapaHTMpOBaTh COracoBaHHOCTL AaHHbLIX. [loaaepxka
COr/1acoBaHHOCTU LENMMKOM JIOXKUTCA Ha MPUIoXeHue, 4YTo, 6e3yCc/oBHO,
paHo 1M NO34HO NPUBEAET K HApPYLUEHUIO COrNacoBaHHOCTM.

B Takoi cxeme C/0XHO NucaTb 3anpochl (XOTSA M AOBO/IbHO NPOCTO KX
reHepupoBaThb), U B pe3ynbrare paboTa co CKOMbKO-HNOYAL 60MbLLINM
06bEMOM [laHHbIX CTAHOBMTCS NPOGIEMOIA 13-3a NOCTOSAHHbIX
MHOTOKPATHbIX COeAVHEHWI TabuLbl camoii ¢ COBOA.

Tak ToXe genatb He CTOUT.

(PasymeeTcs, 370 He KateropuyHoe yteepxaeHune. CM. nocnegHee 3agaHue
B MNpakTuke.)
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CxeMa faHHbIX (BapuaHT) Pos{gres

book_id description
1] {"title": "Mymy",
"authors": [{"last_name": "TypreHes",
"first_name": "WBaH", "surname": "CepreeBuu"}],

{"title": "TpyaHo 6bITb 6Gorom",

"authors": [{"last_name": "CTtpyraukwuin",
"first_name": "Apkagui", "surname": "HaTaHoBuu"},
{"last_name": "CTpyraukui",
"first_name": "Bopuc", "surname": "HataHoBu4"}],

I
+
I
I
I
I Ilqtyll : 10}
I
|
|
I
I

llqtyll : 7}

laHHbBIE O€3 CXEeMBI

TNoAiepyKKa COT/IaCOBaHHOCTU Ha CTOPOHE TIPUTIOXKEeHHsT
CJIOXKHO TTMCaTh 3arnpocCkl (Criel[uaabHbIl s13bIK)
UH/IeKCHas TI0/JeprKKa eCThb

Ewe ogHa Bapuauma Ha Ty e TeMy — npeAcTaB/ieHVe faHHbIX B BUae
JSON, B mogHoM ayxe NoSQL. Mo cyTu, TYT NpMMEHMMbI BCE 3aMedaHus,
chenaHHble paHee.

Kpome Toro, 3anpochkl K Takoi CTPYKTYpe npuaeTcs nucatb He Ha SQL, a
MCNOJIb3YS KaKoW-TO cneunanmsanpoBaHHbii A3blK (jsQuery unm A3blk,
onpepeneHHbl B cTaHgapTe SQL2016, koraa oH 6yaeT peann3oBaH). XoTH
y PostgreSQL ecTb nHgekcHasa nogaepxka JSON, npon3sogntenibHOCTbL BCe
paBHO Moz BOMPOCOM.

Takylo cxemy yaoOHO NPUMEHSATb, Koraa oT 6a3bl AaHHbIX TPebyeTcAa TO/bKO
nonyyeHne JSON no naeHtudmkaTopy, Ho He TpebyeTcAa cepbe3Hasn paboTa
C AaHHbIMU BHymMpu JSON. 3TO He Hall cny4ail.
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KHUTY 1 aBTOPGI Pos{gres

HOpMaJ'II/BaL[I/IH — YMeHbIIeHHe MU30BLITOUHOCTHU JAaHHBIX

pas3bueHure KPYMHBIX CyLIHOCTel Ha 6oree Menkue

CBA3b
MHOrMe-Ko-MHormm

KHura ‘ ABTop

Ghamunmsa
nmsi
OTYeCTBO

Ha3BaHue
Konn4yecTBo

NTak, Ham TpebyeTcs YyCTPaHUTb N30bITOYHOCTb AAaHHbIX, YTOObI NPUBECTU
nx B BUA, yAOOHbIN Ansi 06paboTku B pensumoHHon CYB/,. 3ToT npouecc
Ha3blBaeTCHA HOpMann3aymei.

BO3MOXHO, Bbl 3HAKOMbI C NOHATUAMU HOPMa/lbHbIX ¢hopM (nepBasi, BTopasi,
TpeTbs, bolica-Kogaa n T. A4.). Mbl He Gyaem roBopuTb O HUX; HA
Hed)opMasIbHOM YPOBHE A0CTAaTOUYHO NOHMMATb, UTO BECb 3TOT
mMaTemaTnyeckunii annapar npecneayet oAHy-eANHCTBEHHYHO LeSb:
yCTpaHeHne n3bbITOYHOCTN.

CpencTBo 4151 YMEHbLUEHUSA U36bITOYHOCTU — pa3breHne 60/bLLIOI
CYLLHOCTWN Ha HECKO/IbKO MeHbLUNX. Kak UMEHHO 3TO caenaTb, NoACKaKeT
34paBblil CMbIC/ (KOTOPbIA BCE paBHO HEMb3SA 3aMEHUTb 3HAHUEM
HOpMasibHbIX OOpM).

B Hawewm C/lydae BCe MpoCTO:. Haao oTAEMNTb aBTOPOB OT KHUT N CBA3aTb UX
COOTHOWEHNneEM «MHOIrme-KO-MHOIrmm».
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Cxema gaHHbIX Pos{gres

books

book_id | title | qty

_________ e
1 | Mymy | 10
2 | OTubl 1 fgeTwm | 4
3 | TpyaHo 6biTb 6orom | 7

authorship nopsaoK
. . Ka3aHWs aBTOpOB
book_id | author_id | seq_num

+
1| 1] 1
2 | 1] 1
3| 2 | 1
3 | 3 | 2
authors
author_id | last_name | first_name | surname
----------- T pepupp Sy
1 | TypreHeB | WBaH | Cepreesuy
2 | CTpyraukuin | Apkagwui | HaTaHoBMY
3 | CTtpyraukuii | Bopuc | HaTaHoBuY

Ha ypoBHe Tabnuy, 310 MOXeT ObITb NPeACcTaB/eHO Tpemsa Tabnvuamu: ase
ons kHur (books) 1 aBtopos (authors), n ogHa BcrnomoraTtenbHas asis
peasim3aunmn CBA3N «MHOIMe-Ko-MHOrMM» — aBTopcTBO (authorship).

B npomexyTouHoi Tabnuue authorship Ham notpebyetcs aTpuobyT,
onpefensoLwmii, B KaKOM nopsaake crefyet ykasbiBaTb aBTOPOB Npu
BbIBOAE, €C/IN NX HECKOMLKO (Seq_num).

Kak BUAHO, Takoe pasferneHne yCTpaHseT N3bbITOUHOCTb B laHHbIX.
MoaaepXmBaTb COrMacOBaHHOCTb B TAKOW CXEME CTAHOBUTCS MPOCTO.
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KHUTK, aBTOPbI 1 onepaunn  Posggres

ABTOp
KHura
hamununsa
Ha3BaHue ‘ nvs
OT4eCTBO
CBA3b
Onepauus

M3MeHeHue Kon-sa
fnara

10

Mbl noiigem 4yTb ganblie 1 BbliAeNUM eLle OfIHY CYLIHOCTb — onepauun.

B HalueM marasvHe NpuobpeTeHne KHUTU 1 3aKa3 HOBbIX KHUT BbINO/THAETCS
MFHOBEHHO, HO NOHATHO, YTO 3TO BCEr0 NULLb YnpouleHne. B peasibHOCTM U
O[IVH W ApYroli NPOLECC 3aHUMAtOT BPEMS U TPEBYIOT OTCMIEXMBAHUS.

B Hallem cnyyae onepauusi 6yaeT CoCToATb B MU3MEHEHWUW KONMYecTBa KHUT
(NoNoXUTENLHOM NPY 3aKase; oTpuLlaTeslbHOM Npu NokKynke). 3aMmeTsTe, UTo
Tenepb Yy KHUIKM HET aTpubyTa «KoMYecTBO». BMeCcTo 3Toro 4ocTaTtouHo
MPOCYMMMPOBATh M3MEHEHMS KONNYECTBA NO BCEM onepauusim,
OTHOCSILLMMCS K AA@HHOW KHUre. [LononHUTe bHbI aTpubyT «KONMNYECTBO» Y
KHUT CHOBA NpuBen 6bl K N36GbITOYHOCTU AAHHbIX.
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Cxema gaHHbIX Pos{gres

books operations
book_id | title operation_id | book_id | qty_change | date_created
--------- S I T T Ry
1 | Mymy 1| 1| 10 | 2017-07-13
2 | OTubl 1 fgeTwm 2 | 3 | 7 | 2017-07-13
3 | TpyAHO 6bITb 60Orom 3 | 2 | 4 | 2017-07-13
authorship
book_id | author_id | seq_num
_________ B
1 1] 1
2| 1] 1
3 2 | 1
3 3| 2
authors
author_id | last_name | first_name | surname
----------- T pepupp Sy
1 | TypreHeB | WBaH | Cepreesuy
2 | CTpyraukuin | Apkagwui | HaTaHoBMY
3 | CTtpyraukuii | Bopuc | HaTaHoBuY

11

BOT Tak MOXeT BbIrNAAeTb CXxeMa AaHHbIX, COOTBETCTBYOLLASA Anarpamme.
ANns peanusaynn cBA3N «0ANH-KO-MHOTMM>» NPOMEXYTOUHasa Tabnuua He
TpebyeTcs, AOCTATOYHO BHELLHErO K/loua.

BO3MOXHO, Bbl HACTOPOXMW/IUCh: BMECTO OAHOIO MOJISt «KONMNYECTBO» Tenepb
NpUAEeTCa NOACUNTbIBATb CYMMY 3HAUYEHWIt U3 Apyroi Tabnubl.

TyT MOXHO BbI1€NINTb HECKO/TbKO MOMEHTOB. lMepBblit — ya06CTBO. Mbl
MOXEeM co3aaTh npeAcTaBneHne, KoTopoe ByAeT NokasbiBaTb KOMIMUYECTBO
[NS KQKAOW KHUMW. DTO HEe NPUBOANT K NOSB/IEHNIO N36bITOYHOCTH,
MOCKO/IbKY NpeAcTaBfieHne — 3T0 BCEro /IULLb 3anpoc.

BTopoii — npon3BoanTenbHOCTb. ECnv nogcyeT cyMmbl NPUBEAET K
YXYALLIEHMIO MPOU3BOANTENIbHOCTU, Mbl MOXEM BbINOIHUTL 0OpaTHbIN
npouecc — AeHopManmsaumio: omsndeckn ob6aBnTb None «KONYECTBO» U
o6ecneynTb ero cornacoBaHHOCTb € Tabnuuen onepaunin. Hago nn aTum
3aHMMaTbCsA — BOMPOC, OTBET Ha KOTOPbIN BbIXOAUT 3@ pamMKu 3TOro Kypca u
6yaet ocselleH B Kypce DEV2. Ho 13 06umx coobpaxXeHnii MOHATHO, YTO
[ON1S1 HALWero «urpyLeyHoro» MarasvHa ato He TpebyeTcs.

TpeTuin — cornacoBaHHOCTb AaHHbIX. Kak He onyCTUTb CUTyaLun, Korga Ha
cknafe okasblBaeTcsl oTpuLaTesibHOe KO/IMYECTBO KHUM? STUM Mbl
3alimemMmcsl B TeMe «TpUrrepbi» 1 CHoBa NpUaeM K JeHopmannsaumu.



Tunbl AaHHbIX Pogza’??é:

Uuncnossle
1e/1ble, BellleCTBeHHbIe C I1/1aBarolleli ¥ (PMKCPOBaHHOM 3amsiToi
Lie/ible C aBTOyBe/IM4YeHHeM (HCI0/b3yI0T N0C/1e[,0BaTe/IbHOCTH)

CuMBOJ/IbHBIE
¢ (DMKCHPOBAHHOM U MepeMeHHOH JIJINHOM

Jarsl
AaTa, Ziata v BpeMs (C YaCOBBIM MOsICOM U 6e3), MHTepBaJbl

JlormueCcKr — Tpex3HauHasi Joruka ¢ NULL
CocTaBHbBIE
MaccuBbl

12

CTon6ubl Ta6n1L, AO/HKHLI UMETL ONPeAeNeHHbIR TUN gaHHbIX. TUM
onpenensiet, Kakme 3Ha4eHnss MOryT XpPaHUTbLCSA B 3TOM CTO/16LE 1 Kakue
onepauuy onpeaeneHbl Haf 3TUMK 3HAYEHUSAMMU.

B 3TOM Kypce Mbl 6y1eM MCMNO/b30BaTh:

* uenble yncna (integer);

* Lenble ¢ aBToyBenmyeHnem (serial);

* CUMBO/IbHbIN TUN 6€3 orpaHnyeHne aivHbl (text);

» [fartbl 6e3 BpemeHun (date);

« nornyeckuin Tun (boolean) ¢ TpexaHayHoW norukoii (true, false n null).

MceBaoTun serial — 06bIYHbIA TMN integer, HO 3HaYeHue Noss no
yMON4YaHu1io BblbMpaeTcs U3 nNoc/iefoBaTe/lbHOCTN — cneynasibHoro
o6bekTa B/l, KOTOpbIA CNYXUT AN reHepauun YHUKasIbHbIX HOMEPOB.

https://postgrespro.ru/docs/postgresql/9.6/functions-sequence.html
Kpome Toro, Mbl nogpo6HO paccMoTpum 60/1ee C/oXHbIE TUMbI:

* COCTaBHOI — 3anucu, aHasIornYHble CTpOKam T8.6J'II/ILI,;
* MaCCUBbI.

PostgreSQL Takke nogaepxnBaet MHOXECTBO ApYrux TUNOB, BKIoYas
reoMeTpuyeckume, gmanasoHbl U NepevynciMbie TUNbI, «C/I0KHOCOCTaBHbIE»
Tmnbl (XML, JSON) 1 gp. B uenom, 6narogaps paclumpsieMoin apxutektype
PostgreSQL, MOXHO peann3oBartb M MOAKIHOUUTE JIH0ObIE TUMbI AaHHbIX;
MHOIMEe MOXHO HaTN B CTOPOHHMNX pacLUMPEHUsIX.

https://postgrespro.ru/docs/postgresql/9.6/datatype.html
https://postgrespro.ru/docs/postgresql/9.6/functions.html



OrpaHnyeHmna LenoCcTHOCTHU Pogga’?és%

[TepBuuHbIM K/TtOU (primary key) M YHUKa/IbHOCTD (unique)

roAAep>KrnBaroTCAd MHAEKCOM
O06s13aTenbHOCTD (not null)
Brerunuy kirou (foreign key)

ITpoBepka (check)

Ha YPOBHe OJJHO! CTPOKH

Nckmouenue (exclude)

Ha ypOBHe BCeX CTPOK TaOJHLIbI
TIO/IIeP>KUBAETCS CIel[ia/IbHbIM UHAEKCOM

13

[Ansa Tabnuy moryT 6bITb 3afaHbl OrPaHNYEHNs LLeNTOCTHOCTU. PostgreSQL
noanepXmnBaeT BeCb CTaHAAPTHbINM HAbop orpaHUyYeHui.

B Kypce Mbl 6yaeT ncnosib3osarhb:
* NepBUYHbIE KUK (0ObLIYHO B cOYeTaHUn ¢ TUMNOM serial) — 4To
noapasymMmeBaeT YHUKa/IbHOCTb U 0653aTe/IbHOCTb;
* 00A3aTeNbHOCTb;
* BHeLlHne KoUK (4Na obecrneyeHns CCbl/IOYHON Le/TOCTHOCTN);
* OrpaHu4eHusi NPoBepkmM (4151 AONOSTHUTENBHOW NOAAEPXKKN
COrNacoBaHHOCTK).

CneuundonyHbiM 18 PostgreSQL aBsSeTcs «UCK/ToYeHMe», KoTopoe
NO3BO/IAET 3a/laTb OrpaHNYeHne He Ha YpOBHe OTAEeNIbHOW CTPOKK, a ANns
BCe Tabnuubl cpasy.

OrpaHnMyeHunst MoryT NPOBEPATLCS NMOCTOSAHHO, /IMGO OTKNAAbIBATLCA 10
KOHLIa TpaH3akuun. B nto6om cnydae PostgreSQL rapaHTUpyeT CBOMCTBO
COrNacoBaHHOCTU: TPAH3aKLUMs A0/HKHA NEPEBOANTL 6a3y AaHHbIX U3 OAHOrO
LIeNTOCTHOrO COCTOSIHUS! B A1pYroe.

[lONONHNTENbHbIE OTPAHNYEHUSI COT/TACOBAHHOCTM AAaHHbIX, HE
npeAcTaByMble B BU/Ie CTaHAAPTHbIX OrPaHUUYeHnii LeNoCTHOCTM, MOXHO
peann3oBaTh C MOMOLLbIO TPUITEPOB.

https://postgrespro.ru/docs/postgresql/9.6/ddl-constraints.html



eMoHcTpauus

Pos}

OOOOOOOOOOOO
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o] PROFESSIONAL

Toru Pos}gres

[TpoekTupoBaHue 0a3 JAHHBIX — OTZe/IbHasi TeMa

T€OpHsS Ba’>)KHd, HO HE 3dMEHSET BAPaBbIﬁ CMBICJI

OTcyTcTBUe W30LITOYHOCTU B JJaHHBIX ZiesiaeT paboTy ynobHee
1 YTIPOIIIAeT TMO/|IeP>KKY COTIaCOBaHHOCTH
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Mpaktnka L

1. Co3pgatiTe 6a3y JaHHBIX bookstore.

o] PROFESSIONAL

Posygres

Co3paiite cxemy bookstore ¥ HaCTpoiTe MyTh IMOMCKA K HEH
Ha ypOBHe MOJK/TFOUeHMs K 0a3e aHHBIX.

3. B cxeme bookstore co3gaiiTe TabIUIBI A/1s1 IPUTOKEHUS
C He0OXOJUMBIMU OTPaHUUEHUSIMU 1[e/I0CTHOCTH.
ToOuHBINM CMIUCOK NPUBEJeH B KOMMEHTapUsiX K Claufy.

4. BcraBeTe B Ta6]II/IL[bI AdaHHBIe O HeCKOJIBKMX KHUTI'dX.

[TpoBepbTe cebsi C TOMOIIBIO 3aITPOCOB.

5. 3auauTe B mpuaoKeHWe. BUHBI M B HEM BBeJleHHbIe JaHHbIE?

books
book_id
title

authors
author_id
last_name
first_name
surname

authorship
book_id
author_id
seq_num

operations
operation_id
book_id
gty_change
date_created

serial, nepBUYHbLIA K4
text
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BHEWHNn Knwd gna books
BHEWHMn KNy ana authors

BHEWHNn Knd gna books

serial, nepBuWYHBLIA KJlOY
text
text
text
integer, nepBUYHBIA K04,
integer, nepBUYHbIA K4,
integer
serial, nepBUYHBLIA K4
integer, He NULL,
integer
date, Tekywaa pgarta no ymosi4aHuO



[1pakTuka Po%ﬁ??éﬁ

1. Kakue f0mosHUTe/IbHbIe aTpUOYThI MOTYT TOSIBUTHCS
y Bbl/IeJIEHHBIX CYLHOCTel TIPU Pa3BUTHH TIPUTIOXKEHUS?

2. Jomyctum, TpeOyeTcst XpaHUTh UH(OPMaILIHo 00 U3/1aTe/TbCTBe.
Hormonuute ER-muarpaMMy v 0ToOpasute ee B TaOMULIBI.

3. HekoTopble KHUTU MOTYT BXOAUTh B C€PUM (HarpuMmep,
«bubnmoTteka npuKrOUeHU» ). Kak U3MeHUTCS cxema JJaHHbBIX ?

4. TlycTb Hall Mara3uH CTajl TOProBaTb KOMITbIOTEPHBIMU
KOMIL/IEKTYIOLMMHU (MaTepUHCKUMU TIaTaMu, TIpOLieCcCopaMu,
MaMsIThIO, )KeCTKUMM JUCKaMU, MOHUTOPaMH U T. I1.).

Kakue Cyl[HOCTH U Kakue aTpuOyThI Bbl ObI BBIJETAITN?
YuTuTe, UTO Ha PbIHKE TIOCTOSIHHO MOSIBJISTFOTCS HOBbIE TUTTBI
000pyZOBaHUs CO CBOMMU XapaKTePUCTUKAMM.
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3. Pa3Hble nsgarenbcTsa BNosiHeE MOryT UMETb CEPUN, Ha3BaHHbIE
O/IMHaKOBO.



