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NoarotoBKa K paboTe PogESFFSSé%

Ha Bawwem KomnbtoTepe yxe Ao/KHa bbiTb pa3BepHyTa 6a3a AaHHbIX demo.
* Bounaute B cnctemy Kak nonb3oBaTenb postgres:

su - postgres

* JlonxeH 6bITb 3anyLleH cepBep 6a3 aAaHHbIX PostgreSQL.

pg ctl start -D /usr/local/pgsql/data

* [1nAa npoBepKm 3anycka cepBepa BbINONHUTE KOMaHAY

pg ctl status -D /usr/local/pgsql/data

* Un

ps -ax | grep postgres | grep -v grep

e 3anyctute ytuauty psql u noakntoumnTech K 6ase gaHHbIX demo

psql -d demo -U postgres (gna OC Debian)
psgl -d demo (gna OC Xubuntu)



o)l PROFESSIONAL

BBoagHble cBegeHUA Posygres

* A3bIk SQL TpagnMUMOHHO pa3aendeTca Ha ABe rpynrbl KOMaHA.

* [lepBaa n3 HMUX NpeaHa3HayeHa oNA onpegeneHna AaHHbIX, T. e. ANA
cCOo34aHUA ob6beKToB H6a3bl AadHHbIX, TAKUX, HANPUNUMEP, KaK Ta6I'II/ILI,bI.

* Bropan rpynna KOMaHz, CAYXKUT ANA BbINOAHEHUA PA3/IMYHbIX onepaLlunii ¢
NAaHHbIMW, TAKMX, KaK BCTaBKa CTPOK B TabauMLbl, BbINO/JHEHME 3aMPOCOB K
HUM, OOHOB/IEHME M YAaNneHne CTPOK U3 Tabaund.

* B 3TOM NEeKUUM Mbl COCPEAOTOUYMMCA Ha KOMaHAax NepBoM rpPynnbl, T. €. Ha
ornipedesieHUU OaHHbIX.

 PaccmoTpum Bce Tabaunubl 6a3bl AaHHbIX «ABMANEPEBO3KNY.



3.1. 3HaYeHnA No YMONYaHUIO
M orpaHNU4YeHmA LenoCcTHOCTHU



o)l PROFESSIONAL

Hebonbloe 3amevaHume Pos}gres

OCHOBHble CBEAEHUA 0 3HAYEHUAX MO YMOAYAHUIO U OTPAHUYEHNAX Mbl
NPOUNNIOCTPUPYEM Ha TOM NPOCTOM 6a3e AaHHbIX, COCTOALLEN U3 ABYX
Tabany — «CTyaeHTbI» U «YCneBaemMoCTb», O KOTOPOW PeYb L/1a TaKKe B
nepBoun rnase nocobwus.



ol PROFESSIONAL

Tabnunua «CTyaeHTbI» Pos})gres

OnucaHue Uma Tun AaHHbIX Tun OrpaHunyeHuA
aTpubyra aTpmbyra PostgreSQL

No 3aueTHOM record book  Ywucnosom numeric(5) NOT NULL
KHUXKK

®. N. O. name CnmBONbHbIN  text NOT NULL
Cepus doc_ser Yncnosom numeric( 4 )

AOKYMEHTa

Homep doc_num Yncnosoi numeric( 6 )

AOKYMEHTA

Mo mepe paccMOTPEHUs OrpaHNYeHUIN ByaeT CTaHOBUTLCA MOHATHO
Ha3HaYeHMe KaxKaoro U3 HMX B obenx Tabanuax.



Tabnmua «YcneBaemocTby Pogggffség

OnucaHue Uma Tun AaHHbIX Tun OrpaHunyeHuA
aTpubyra aTpmbyra PostgreSQL

No 3aueTHOM record book  Ywucnosom numeric(5) NOT NULL

KHUXKK

YyebHas subject CuMBONbHbIN  text NOT NULL

ANCUMNINHA

YyebHbIN roa acad_year CnmBONbHbIN  text NOT NULL

CemecTp term Yncnosom numeric( 1) NOT NULL
term =1 OR
term =2

OueHKa mark Yncnosomn numeric( 1) DEFAULT 5
mark >= 3 AND
mark <=5



3HaYeHUA No YMOYAHUIO Pogzgres

* [pu paboTe c 6azamMm AaHHbIX HEPEAKO BO3HMKAIOT CUTYaLMK, KOraa To
NN MHOE 3HaYeHUe ABAAETCA MUMUYHbLIM ANA KAKOTo-TO KOHKPETHOTO

cTonbua.
* Hanpumep, ecnm mbl NpU NPOEKTUPOBAHNM TabaunLbl «YcneBaemocCTb»

(progress) 3Haem, 4YTO ycnexu CTyAEeHTOB, Kak NMPaBuaO0, 3aC/yKMUBAKOT
OUEHKN «OTAn4YHO», To B KomaHae CREATE TABLE mbl moxem OTpa3unTtb

3TOT ¢paKT C noMoLlbto Katoyesoro cnosa DEFAULT:
CREATE TABLE progress

mark numeric( 1 ) DEFAULT 5,



OrpaHunyeHmne CHECK (1) Pogzgres

* 3TO OorpaHuyeHue bbiBaeT ABYyX BUAOB: OrPpaHNYEHUE YPOBHA ampubyma v
YPOBHA mabauysi.

* Pasnuume mexKay HUMM TOSIbKO B CUHTAKCMUYEeCKoM opopmaeHnu: B obounx
C/IY4asX B BbIPaXKeHUM MOTyT coaeprKaTbca obpalleHnsa He TO/IbKO K
OZHOMY, HO TaK}Ke N K HECKO/IbKMM aTpubyTtam Tabauupl.

* B nepsom cnyyae orpaHnyeHmne CHECK aBnaeTtca yactbto onpenesneHns
OAHOro KOHKPETHOoro aTpubyTa, a BO BTOPOM C/ly4ae OHO 3aNuCbIBaeTCs
KaK CaMOCTOSITE/IbHbIM 3NeMEHT onpeaeneHmsa Tabaumubi.

CREATE TABLE progress

(
term numeric( 1 ) CHECK ( term = 1 OR term = 2 ),

mark numeric( 1 ) CHECK ( mark >= 3 AND mark <=5 ),

) ;



OrpaHunyeHmne CHECK (2) Pogzgres

Ka)kpoe orpaHmnyeHne nmeet uma. Mbl moxem 3a4aTb €ro camm ¢ NOMOLLbIO
kntouyesoro cnosa CONSTRAINT. Ecaun ke mbl aTOro He caenaem, toraa CYb/,

chopMUPYET MMA aBTOMATUYECKMN.
A BOT OrpaHuU4YeHune ypoBHSA Tabaunubi:
CREATE TABLE progress

(

mark numeric( 1 ),
CONSTRAINT valid mark CHECK ( mark >= 3 AND mark <= 5 ),

) ;

UMA OrpaHNUYEHNA
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OrpaHuyeHne NOT NULL Posdgres

* (OHO O3Ha4aeT, YToO B CTOJ16LI,e Ta6IWILl,bI, Ha KOTOprVl Ha/10XKeHO 3TO
orpaHnyeHune, Aoa1KHbl ob6A3aTenbHO NPUCYTCTBOBATb Kakue-nmbo
Oﬂp@d@flEHHble 3Ha4YeHUA.

* [pu pa3paboTke 6a3 AaHHbIX, UICXOAA U3 JIOTUKM KOHKPETHOM NpeaMeTHOM
0bn1acTu, 3a4acTyto TpebyeTca NCNONb30BaTb 3TO OrpaHUYEHMe.

e KakK cKka3zaHo B AOKYMEHTaUuKn, OHO GYHKLMOHAbHO 3KBMBANEHTHO
orpaHnyenunto CHECK ( column_name IS NOT NULL ), Ho B PostgreSQL
co3aaHue asHoro orpaHmndyeHns NOT NULL sasnsetca 6onee apdbeKTUBHBbIM
NOAXOA40M.

CHECK ( column_name IS NOT NULL ) NOT NULL

\ /

(I)YH KUMOHA/IbHO 3KBNBA/NEHTHbI

11



o)l PROFESSIONAL

OrpaHunyeHune yHukanbHoctn UNIQUE (1) Posygres

Takoe orpaHunyeHune, Ha/I0XKeHHOoe Ha KOHKpETHbII?I CTOI'I6€LI,, O3Ha4aeT, yTo
BCe 3Ha4eHUA, cogepamneca B 3TOM CTOI'I6LI,e B PaA3/1IM4HbIX CTPOKaXx
Ta6ﬂI/ILl,bI, AON1KHbl 6bITb YHUKAs1bHbIMU, T. €. HE OO0J/1XKHbl MOBTOPATLCA.

OrpaHquHme YHUKAJZIbHOCTN MOXET BK/1IOYATb B cebAa n HecKosnbKo

cTonbuoB. B 3TOM C/1lyyae YHUKaNbHOM A0/IKHA ObITb yXKe KomObuHayusa ux
3HayeHud.

Korpa B orpaHnyeHme YyHUKaJibHOCTM BKAKOYAETCA TOJ/IbKO OAUH CTOJ'I6€LI,,

TO MOXHO 3a4aTb OrpaHU4YeHne HenocpeacTBEHHO B onpeaeneHum
cTonbua.
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OrpaHuyeHune yHuKanbHoctn UNIQUE (2) Pogggres

CREATE TABLE students
( record book numeric( 5 ) UNIQUE,

27O orpaHn4yeHme MmOxXHo 6b110 6bl 3aNMCcaTb U TakK, 4aB emy OCMbICNEHHOE

UMA.

CREATE TABLE students
( record book numeric( 5 ),
name text NOT NULL,

CONSTRAINT unique record book UNIQUE ( record book ),

) ;

OCMbICNIEHHOE NMA
orpaHuyeHusn

NMA YHUKA/IbHOTO cToNbua
(ctonbuos)
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OrpaHunyeHune yHukanbHoctn UNIQUE (3) Posygres

OnAaTtb obpatumca K Tabanue «CtyaeHTbI» (students) n noKkaxkem, Kak MOXHO
CO34aTb OrpaHUYEeHne YHUKANbHOCTU, BKAOYatoWwee bonee ogHoro ctonbua.
CREATE TABLE students

(

doc ser numeric( 4 ),

doc num numeric( 6 ),
CONSTRAINT unique passport UNIQUE ( doc ser, doc num ),

) ;

BAXHO! Mpn pobaBneHmnun orpaHMYEHMA YHUKA/IbHOCTU aBTOMATUYECKM
co3[aeTcAa UHAOEKC Ha OCHOBe B-aepeBa gnAa nogaeprKu 3Toro orpaHnyeHus.
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[TepBUYHbIN KNOY — HEMHOTO TEOPUM Posygres

*  DJTOT K/ItOY ABAAETCA YHUKANbHbIM UAEHTUPUKATOPOM CTPOK B TabauLe.

* Kntoy moxKet 6bITb KaK NPOCTbIM, T. €. BK/1IFOYATb TO/IbKO OAUH anVI6yT, TaK "
COCTaBHbIM, T. €. BK/1KOYATb bonee OoAHOTOo anI/I6yTa.

* [lpn aTOM B OT/INYME OT YHMKANBbHOIO K/IH04a, onpeaenaemoro ¢ NoMoLLbHO
orpaHuyenma UNIQUE, ampubymesi, exodauwue 8 cocmas nepsuvyHoO20 K/m4d,
He mo2ym umems 3Ha4yeHuUlU NULL.

* Takum obpa3om, onpeaeneHme NepBUYHOrO K/1to4Ya 3KBMBANEHTHO
onpeaeneHnio YHMKaAbHOro KAto4ya, A0NOoAHEeHHOro orpaHmyeHnem NOT
NULL.

* (OpHaKo He CTOUT B pea/ibHOM paboTe 3aMeHATb NEePBUYHbIN K/THOY
KombuHaumen orpanHmyenmn UNIQUE n NOT NULL, nockonbKy Teopua 6a3
AQHHbIX TpebyeT HaMUMSA B Kaxkaomn Tabamue MMeHHO NePBUYHOTO K/KouYa.

* [lepBUYHbIN KNIOY ABNAETCA YaCTblO MeTadaHHbIX, €f0 Haan4me No3BoNAeT
ApYrMm Tabanuam ncnonb3oBaTb €ro B Ka4ecTBe YHUKAAbHOIo
naeHTUPMKaTopa CTPOK B AaHHOM Tabaumue.

* 370 yA0bOHO, HanpMMep, NP CO34aHNU BHELLHUX KNOYEN, PeYb O KOTOPbIX
nonaeT HUXe.

* [lepeuyncneHHbIMK cCBOMCTBAMM 0D6N1a0aeT TaKKeE N YHUKANbHbIW KJTHOM.
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[lepBUYHbIN KNtoY — npumepbl (1) Posygres

Ecnv nepBUYHbBIN KAHOY COCTOUT M3 OAHOro aTpubyTta, TO MOXKHO YKa3aTb ero
HenocpeaCcTBEHHO B onpeaeneHnmn 3Toro atpmbyTa:

CREATE TABLE students

( record book numeric( 5 ) PRIMARY KEY,

) ;
A MOXXHO cgenaTtb 3TO U B BUAE OTAE/IbHOIro OrpaHU4YeHua:
CREATE TABLE students

( record book numeric( 5 ),

PRIMARY KEY ( record book )

) ; ‘\

aTpnbyT(bl) NepBUYHOrO KNtOYa
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[TepBUYHbIN KNtOY — npumepbl (2) Posygres

* B cnyyae co3aaHMsa COCTAaBHOIO NEPBUYHOTNO KAOYa MUMeHa CToN6L0B,
BXOAALLMX B €ro COCTaB, nepeuncnatotca B sbiparkeHmnm PRIMARY KEY

yepes 3anAaTylo:

PRIMARY KEY ( columnl, column2, ...)

* [lpn pobaBneHn NEePBUYHOrO K/IH04a aBTOMATMUYECKU CO343EeTCA UHOEKC
Ha ocHOBe B-Oepesa Ans noaaepKKM 3TOro orpaHUYeHus.

* B T1abanue moxket 6bITb Nt060€E uncno orpaHnyermnint UNIQUE,
agononHeHHbIX orpaHnyeHmem NOT NULL, HO nepBUYHbIN K104 MOXKET
ObITb TONbKO OAUH.

* PostgreSQL aonycKaeT 1 oTcyTcTBME NEPBUYHOIO K/1t0Ya, XOTA CTPOras
Teopusa pPensaUnoHHbIX 6a3 AaHHbIX HEe peKomMmeHOyem mak rnocmyname.
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BHeWwHMN KNtoy — HemHoro Teopuu (1) Pos}gres

* BHeWHMe KoY ABAAIOTCA CPeACTBOM NOAAEPKAHMSA TaK HAa3bIBAEMOM
ccblINOYHOM uenoctHoctu (referential integrity) mexay cBazaHHbIMMK
Tabnanuamu.

* HanomHum, 4TO 3TO O3Ha4aeT, Ha npumepe Tabanuy «CtyaeHTbI» (students)
n «YcnesaemocTtb» (progress). B nepBoi 13 HUX coaepaTtca AaHHble O
CTYAEeHTax, a BO BTOPON — cBedeHnA 06 nx ycneBaemocTu. [TOCKO/IbKY B
npouecce oby4yeHns CTyAeHTbI CAAIOT LieNbl PAa 3a4ETOB U 3K3aMEHOB, TO
B Tabaunue «YcneBaemocCTb» ANA KaXKA0ro CTyAeHTa MOXeT
NPUCYTCTBOBATb HECKO/IbKO CTPOK.

 [1nAa 60NbLUIMHCTBA U3 HUX 3TO TaK U ByAeT, XOTA, B MPUHLMNE, BOSMOKHA
CUTYaUMsA, KOraa ANA KAaKoro-To CTyAeHTa B Tabaunue «YcneBaemocCTb» He
OKaXXeTCA HN OZIHOM CTPOKM (ecaun, OH, Hanpumep, HaxoAMTCA B
aKafeMn4yeckom oTnycKe nnm bbin oTYUCAEH, HE CAAB HU OHOTO
3K3aMeHa).
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BHeWHMN KNtov — HemHoro teopuu (2) Pos}gres

* KOHeYHO, A0MKHA ObiTb BO3MOXHOCTb ONpeaeinTb, KAKOMY CTYAEHTY
NPUHaA/eXaT T€ UM UHble OLLEHKW, T. €. Kakne CTPOKK B Tabauue
«YcrneBaemocCTb» C KAaKMMU CTPOKamu B Tabamue «CTyaeHTbI» CBA3aHbI.

e [1nA pelueHna 3ToM 3a4a4m He TpebyeTca B Kaxkaomn CTpoke Tabanupl
«YcneBaemocCTb» NOBTOPATb BCE CBEAEHMUSA O CTyAEHTE: HOMEP 3a4eTHOM
KHUXKKU, GaMUAUIO, UMA U OTYECTBO, AaHHble AOKYMEHTA, YA0CTOBEPAIOLLENO
JINYHOCTb.

* J10CTaTOYHO BKAOYUTb B COCTAB KarxKAoMW CTPOKM Tabaunubl «YcneBaemocTb»
JINLWb YHUKANbHbIN NAEHTUPUKATOP CTPOKU 13 Tabaunubl «CTyaeHTbI». B
HaleMm c/iy4yae 3To byaeT Homep 3a4eTHOM KHUXKKM — record_book. laHHbIN
aTpmobyT 1 byaeT ABNATLCA BHEWHUM K/AH0YOM Tabnnubl «YCneBaemMocCTb.

* Takum obpasom, NONy4YnB CTPOKY 13 Tabaunubl «CTyaeHTbI», MOXKHO byaeT
HaWTX BCE COOTBETCTBYHOLME el CTPOKM B Tabanue «YcneBaemocTby,
conocTaBuB 3HauyeHus aTpubyTtos record book B cTpokax obeunx Tabaunu. B
pe3ynbTaTe Mbl CMOXXEM MONYYUTb BCE CTPOKM Tabnmubl «YCNeBaemMoCTb,
CBAA3AaHHbIE C KOHKPETHOW CTPOKOM U3 Tabanubl «CTyAEHTbI» NO BHELWWHEMY
KNouy.
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BHeLwWHMN Kntod — HemHoro Teopum (3) Po@ﬁ?ﬁ%

 Tabnunua «YcneBaemocTb» byaeT ccbinatoweuca (referencing), a Tabaunua
«CTyaeHTbI» — ccbinovHoM (referenced).

 (ObpaTuTe BHUMAHUE, YTO BHEWHU K/1t0Y cCblnatoLenca Tabamubl
CCblNAeTCcA Ha Meps8uYHbIl KoY CcCblNoYHOM Tabaunubl. Jlonyckaertca
CCbIZIKa U Ha YHMUKANbHbIN KNtOY, He ABNAIOLWMNIACA NEPBUYHbBIM.

* B gaHHOM KOHTEKCTe A/18 ONUCAHUA OTHOLWEHMIN mexay Tabanuamm
MOHO CKa3aTb, YTo Tabaunua students asnaetca esna8Hol, a Tabanua
progress — noo0YuHeHHoU.

 Co3aaTb BHELWHUIN KNOY MOXKHO B popmaTe OrpaHUYeHmna ypoBHA
aTpmnbyTa cheaytowmm obpasom:
CREATE TABLE progress

( record book numeric( 5 )
REFERENCES students ( record book ),

CCbl/IOYHanA (rnasHan) ctonbel, (ctonbupl)
Tabnnua CCbINOYHOM Tabnunupl
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BHELWHMM Kntoy — HemHoro tTeopuu (4) Pos}gres

* [pepnoxenHmne REFERENCES co3gaeTt orpaHu4yeHue cCbiNOYHOMU
LLeNNOCTHOCTU M YKA3bIBAET B KAYECTBE CCbIIOYHOIO K/to4Ya aTpmnobyT
record_book.

* 3T0 03HaA4aeT, YTo B Tabaunuy «YcneBaemocTb» (progress) Henb3s BBECTU
CTPOKY, 3Ha4yeHue aTpmbyTta record _book KoTopon otcyTcTByeT B Tabaumue
«CtyneHTbI» (students). [oBopAa NpoCTbiM A3bIKOM, HENb3A BBECTU 3aMMUCb
06 oLEeHKe Toro cTyaeHTa, MHGOPMALIMA O KOTOPOM €lLLe He BBeAeHa B
Tabnnuy «CTyaeHTbI».

* [1OCKO/IbKY BHELLUHWIM KNOY B HALLEM NPUMEpPE CCbIIaeTcA Ha NEPBUYHbBIN
K/1t04, MOXKHO MCMOb30BaTb COKPALLEHHYO GOPMY 3anncu 3TOro
OrpaHUYEHUA, He YKa3biBaA CMNMCOK aTpUbyTOB:

CREATE TABLE progress

( record book numeric( 5 ) REFERENCES students,

);... T

3/1eCb HET Cnucka cTonbuos
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BHeWHWUN KAoY — npumepbl Posygres

* MoXHO onpeaennuTb BHELWHUIN KoY U B GOpMe OrpaHNYeHnA YPOBHS
Tabnunupl:

CREATE TABLE progress

( record book numeric( 5 ),

FOREIGN KEY ( record book )
REFERENCES students ( record book )
) ;
 BAXHO! Yncno atpmnbyTtoB 1 nx Tunbl AaHHbIX (M domeHbI!) BO BHELLHEM
K/ltoYe ccblnatoLenca Tabamubl 1 B NEPBUYHOM K/HOYE CCbIJIOYHOM
Tabnunupbl AONXKHbI ObITb COrNacoBaHbI.
* OrpaHUYEeHMUIO BHELWWHErO KA04Ya MOXKHO NPUCBOUTb HAMMEHOBAHME, KaK U

nobomy gpyromy orpaHMYEHMIO, C MOMOLLLbIO KIKOYEBOTO C/10Ba
CONSTRAINT.
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ObecneyeHune ccblNOYHOM LienocTHOoCTM (1) Pos})gres

* [lpn HaNNYMK cBA3EN MexKay Tabanuamm, opraHM30BaHHbIX C MOMOLLbIO
BHELWHWUX K/toYen, Heobxoanmo npuaepHKmnBaTbes onpeoesneHHoul
MO/IUMUKU NP BbINO/IHEHUW onepauni yaaneHmna n o6HOBAEHUS CTPOK B
CCbIIOYHbIX TabANLAX, T. €. B T€X, HO KOMOpbIe CCblNatoTca Apyrme
Tabaunupbl.

* B Hawem npumepe cUTyaumsa NPUHATUS KMOJAUTUYECKOTo» peLleHuns
BO3HMKAET NPU yaasieHUn CTPOoK 13 Tabanubl «CtyaeHTbI» (students).

e Toraa BO3HMKAET 3aKOHOMEPHbI BOMNPOC: YTO AenaTh CO CTPOKaMU B
Tabanue «YcneBaemocTb» (progress), KOTopble CCbINAOTCA Ha YAaNAEMYHO
CTPOKY B Tabnunue «CtyaeHTbl» (students)?

* BO3MOXHbl HECKO/IbKO BAPUAHTOB.
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ObecneyeHune CCbIIOYHON LLeNOoCTHOCTH (2) PogESFFSSé%

1. YOaneHue c8A3aHHbIX CMPOK U3 Tabanubl «YcneBaemocTb» (progress).

2. 3anpem yoaneHus cmpoku n3 Tabaunubl «CtyaeHTbl» (students), echm B
Tabnunue «YcneBaemocTb» (progress) ectb XxoTs 6bl 0gHa CTPOKa,
CCbINIAKOLLLAACA HA YAANAEMYIO CTPOKY B Tabaunue «CTyaeHTbI»

3. [lpucsausaHue aTpnbyTam BHELLUHEro K/Ao4Ya B CTPOKax Tabauubl
«YcneBaemocTtb» 3HayeHuUs NULL. (Ecnn HeT orpaHmnyerdns NOT NULL.)

4. [lpucsausaHue aTpubyTam BHELLIHEro KAto4Ya B CTPOKaxX Tabaunubl
«YcneBaemocTb» (progress) 3HavyeHua DEFAULT, ecnv OHO, KOHEYHO,
6b110 NpeanMcaHo NPU co3aaHnm Tabanupl.

[pumep. Mpu yaaneHnn Kakoro-to otaena B 60/1bLON opraHM3aLmnm ero
COTPYAHUKM BPEMEHHO NepenoayYnHAITCA APYroMmy OTAeny, Koa
KOTOPOro KaK pa3 M yKa3sbiBaeTca B npegnoxeHnm DEFAULT..
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YaaneHue cBA3aHHbIX CTPOK POQSFFE';%

* YnaneHue cBA3aHHbIX CTPOK M3 Tabauupbl «YcneBaemocTb» (progress), uto

O3HAYaEeT, YTO NPU OTYNUCNEHUM CTYAEHTA ByaeT yaanaTbCsa BCA UCTOPUSA ero
ycrexoB B y4yebe.

* DTa onepauua Ha3biBaeTCA KaCKagHbIM yaasleHuem U ANA ee peasansaumm
B onpeaesieHne BHELWHEero Ka4a aobasnatorcs kKatoyesble cnosa ON
DELETE CASCADE. Hanpumep:

CREATE TABLE progress

( record book numeric( 5 ),

FOREIGN KEY ( record book )

REFERENCES students ( record book )
ON DELETE CASCADE

) ;
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o)l PROFESSIONAL

3anperT yaaneHua CTpoKM U3 rnasHom Tabaunupl (1Posigres

e 3anpet yaaneHua cTpoku ns tabamubl «CtyaeHTbl» (students), ecnn B
Tabanue «YcneBaemocTb» (progress) ectb xoTs 6bl 04HaA CTPOKa,
CCblNaloWAnca Ha yaansemyto CTpoky B Tabaunue «CTyaeHTbI».

e [1nAa peanusauunm TakoM NOJUTUKM B onpeaeneHme BHELWHEro Ka4a
pobasnatoTca kKatodvesble cnoBa ON DELETE RESTRICT nnam ON DELETE NO
ACTION. Ecnhn B onpeaeneHnn BHeELWHEro Kat4a He npeanmcaHo
KOHKpeTHoe aenctame, To no ymondaHuto ncnonbsyerca NO ACTION.

 (6a 3TM BapnaHTa 03HA4aloT, YTO €C/M B ccblnatoLwenca Tabaumue, T. e.
«YcneBaemocCTb», €CTb CTPOKM, CCblNatoWMeca Ha yaansiemyto CTPOKY B
Tabnunue «CTtyaeHTbI», TO onepauna yaganeHua byaet oTmeHeHa, n byaet
BbiBeAeHO coobleHne 06 ownbke.

*  OT1nyme mexay asTUMM ABYMA BapUaHTaMM JIULWb B TOM, YTO Npu
ncnonbsosaHnn NO ACTION moxcHO omaoxcume rnposepKy BbINONHEHUA
orpaHuyeHua Ha 6onee NO34HMM CTPOK B paMKax TPaH3aKLUMK, a B Cay4vae
RESTRICT nposepka BbiNnONHAETCA HEMea/IeHHO.
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o)l PROFESSIONAL

3anpeT ygasieHnAa CTPOKN M3 rMaBHOM Tabaunubl (ZPogQgres

[MosToMmy ecin bl BHELHWI KNtoY onpeaennam Takum obpasom:

CREATE TABLE progress
( record book numeric( 5 ),

FOREIGN KEY ( record book )
REFERENCES students ( record book ) ON DELETE RESTRICT

) ;

NN TaKNM:
CREATE TABRLE progreSS KOMMEHTapMﬁ
( record book numeric( 5 ),

e
-—- no ymoJsiuaumio NO ACTION

FOREIGN KEY ( record book )
REFERENCES students ( record book )

) ;
TO NPW NONbITKE yAaneHus CTPOKKU U3 Tabanubl «CTyaeHTbI» N HANNYUN B

Tabnunue «YcneBaemocCTb» CTPOK, CBA3AHHbIX C HEW, oNepauma yaaneHus
6blna 6bl OTMEHEeHa ¢ BbIBOAOM coobueHmna o6 owmnbKe.
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NMpuceanBaHme 3HavyeHnsa NULL Po%ﬁ?ﬁ%

* [lpucBamBaHue aTpnbyTam BHELLIHErO KAtOYa B CTPOKax Tabanupl
«YcnesaemocTtb» 3HayeHna NULL.

e J1nA peanusauum 3Toro noaxoaa Heobxoammo, 4Tobbl Ha aTPUOYTDI
BHELIHEro Kato4ya He bbin1o HanoxeHo orpaHmndyeHne NOT NULL.

* Odopmnaerca 3TOT BapMaHT Tak:

CREATE TABLE progress

( record book numeric( 5 ),

FOREIGN KEY ( record book )
REFERENCES students ( record book )
ON DELETE SET NULL

) ;
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NMpuceanBaHune 3HauyeHnsa DEFAULT Po@ﬁ?ﬁ%

* [lpucBamBaHue aTpnbyTam BHELLUHErO KAOYa B CTPOKAxX Tabaunubl
«YcneBaemocCTb»

* (progress) 3HaueHnAa DEFAULT, echm oHO, KOHEYHO, H6bI10 NpeanNnUcaHo Npu
co34aHnun Tabanubl.

*  OdopmnseTcs 3TOT BApPUaHT TaK (3HavyeHue Bo ppa3e DEFAULT B3ATO
NPOU3BOJIbHOE):

CREATE TABLE progress
( record book numeric( 5 ) DEFAULT 12345,

FOREIGN KEY ( record book )
REFERENCES students ( record book )
ON DELETE SET DEFAULT

) ;

* Ba)XHO y4ynTbIBaTb, YTO €C/IMN B CCbIJIOYHOM Tabnue HET CTPOKU C mem e
3Ha4YeHUeM KN4YeBoro atpnbyra, Kotopoe 6bi110 NpeanmMcaHo Bo ppase
DEFAULT npwu co3gaHum ccbinatowlenca tabanupl, To byget meTb MecTo
HapyLeHne OrpaHNYeHnsa CCblJIOYHOM LeIOCTHOCTM M onepauusa yaaneHus
He byaeT BbINOJ/IHEHA.
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Y710 Nnponcxoamt npu o6HOBAEHUMU CTPOK? Pogzgres

* [lpu BbinonHeHuun onepauuun UPDATE NCnonb3yroTCA 3TU e BapUaHTbI
NoAxoA0B Mo OTHOLWEHUIO K 0becneyeHmto CCblJIOYHOM LLEeNOCTHOCTM.

* AHANOrom KackagHoro yganeHus ABAAeTcA KackagHoe obHoBeHMe:

CREATE TABLE progress

( record book numeric( 5 ),

FOREIGN KEY ( record book )
REFERENCES students ( record book )
ON UPDATE CASCADE
) ;
* B aTtom cnyyae nameHeHHble 3Ha4YEeHUA CCbIJIOYHbIX aTPUbYTOB KONMpPYHOTCA
B CCbl/1atOWneCA CTPOKHU ccunarou.;eﬁca Ta6J'II/ILI,bI, T. €. HOBOe 3Ha4YeHune

atpubyTta record_book n3 ctpoku Tabaunubl «CtyaeHTbI» bygeT
CKONMPOBAHO BO BCE CTPOKM TabauLpbl «YcneBaemMocTb», CCblNatoLLMecs Ha

0OHOBNEHHYIO CTPOKY.
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o)l PROFESSIONAL

Co3paaum Tabaunuy «CTyaeHTbI» Pos}.gres

[pexkae yem co3gaBatb Tabaumuybl, co3gante 6a3y AaHHbIX edu:
createdb -U postgres edu

[NoaKNtOYUTECH K HEN:
psgl -d edu -U postgres

CREATE TABLE students
( record book numeric( 5 ) NOT NULL,
name text NOT NULL,
doc ser numeric( 4 ),
doc num numeric( 6 ),
PRIMARY KEY ( record book )
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o)l PROFESSIONAL

Co3pagnm Tabnnuy «YcneBaemocTb» Pos}.gres

CREATE TABLE progress
( record book numeric( 5 ) NOT NULL,
subject text NOT NULL,
acad year text NOT NULL,
term numeric( 1 ) NOT NULL
CHECK ( term = 1 OR term = 2 ),
mark numeric( 1 ) NOT NULL
CHECK ( mark >= 3 AND mark <= 5 )
DEFAULT 5,
FOREIGN KEY ( record book )
REFERENCES students ( record book )
ON DELETE CASCADE
ON UPDATE CASCADE

) ;
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3.2. Co3paHue n yaoaneHume tabaumu



o)l PROFESSIONAL

[MoarotoBKa K pabote Posy.gres

Tenepb 3anycTute ytuauty psql u nogkntoumtecb K 6ase gaHHbIX demo ¢
YYETHOW 3anucblo NoNb30BaTeNA postgres:

psgl -d demo -U postgres

BbibepuTe B KauecTBe TeKyLLLEen cxembl cxemy bookings:
SET search path TO bookings;

nlz
SET search path = bookings;

Onsa nogkntoyeHma K 6ase gaHHbIXx demo n3HyTpu psql caenamnTte Tak:
\connect demo

Cyww,ecTByeT 1 COKpaLLEHHbIM BapUaHT 3TOM KOMaHAbI:
\c demo
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Psag 3amevaHuit Pogzgres

e [lpu co3pgaHnm Tabanu, HEObXOANMMO YYUTbLIBATb CBA3U MEXKIY HUMM.

* [loaTomy CHa4vana AO0/1XKHbI CO34aBaTbCA CCbIZIOYHbIE Ta6IWILI,bI, d NOTOM —
CCblnarowmecs.

* [1pn HANNYMKM UMKIMYECKMX CCbINIOK Tabanu, apyr Ha Apyra NnpuaeTcs
BOCMNO/1b30BaTbCA KomaHaom ALTER TABLE, o koTopoun peub nonaeT B
cneayrolem pasaese 3Ton IEKUUMN.

« BAXKHO! B cxeme bookings Bce Tabnunubl yxKe co3aaHbl. BbinonHATb
KomaHabl CREATE TABLE yke He HY)KHO.
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o)l PROFESSIONAL

Tabnnua «AsponopTbl» Pos}gres

CREATE TABLE airports

(

airport code char( 3 ) NOT NULL, -- Kom aspomnopTa
airport name text NOT NULL, -- HaseBaume aspomnopTa
city text NOT NULL, -- Topon

-- KoopamHaTe asponopTa: goJarora \\
longitude float NOT NULL, ™~ KOMMEHTaPUM

-- KoopmmuaTi aspomopTa: mmpoTra -

latitude float NOT NULL, j/

timezone text NOT NULL, -—- YacoBom mosic aspomnoprTa

PRIMARY KEY ( airport code )
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o)l PROFESSIONAL

Y10 nonyumnocob? (1) Pos}gres

\d airports

Nnu

\d airp

a 3aTeM Ha)KaTb Knasuwy Tab (nma Tabanubl 6yget 4ONO/HEHO)

Tabnunua "bookings.airports"

Cromnbell | T | MommdmKaTOPHL

______________ T S
alrport code | character (3) | NOT NULL
alrport name | text | NOT NULL
city | text | NOT NULL
longitude | double precision | NOT NULL
latitude | double precision | NOT NULL
timezone | text | NOT NULL

37



Y10 nonyumnocob? (2)

VHOeKCHL :

"airports pkey" PRIMARY KEY, Dbtree

CCBIJIKM U3BHE:

TABLE "flights" CONSTRAINT
"flights arrival airport fkey"

FOREIGN KEY (arrival airport)
REFERENCES ailrports (airport code)

TABLE "flights" CONSTRAINT
"flights departure airport fkey"

FOREIGN KEY (departure airport)
REFERENCES ailrports (airport code)

o)l PROFESSIONAL

Posygres

(airport code)
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Komanga COMMENT Posggres

* PostgreSQL npepnaraet ceoe pacwmnpeHne — komaHgy COMMENT,
KOTOpasA N03BONAET CO34aBaTb KOMMEHTapUKM (ONMUCaHMA) K Pa3IMYHbIM
obbeKkTam 6a3bl AaHHbIX.

* 3T KOMMEHTapUM byayT TaKXKe COXPaHATbCA B 6ase AaHHbIX.

 Hanpumep, ans co3naHmna onucaHuna ctonbua city Tabaunubl airports
HY>XHO caenaTb TakK:

COMMENT ON COLUMN airports.city IS 'Topogxn';

* Y106bI YBUAELTb ONUCAHMSA CTONOLOB TabnLbl, HY}KHO B KomaHae \d
nN06aBUTb CMMBOA «+», HANPUMep:

\d+ airports
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Tabanua «Peticbi» (1) Po%gres

CREATE TABLE flights
( flight id serial NOT NULL, -- WpenTupmkaTop pemnca
flight no char( 6 ) NOT NULL, -- HomMmep pemnca
-—- BpeMmsi BruleTa IO pacCnMCaHMIO
scheduled departure timestamptz NOT NULL,
-- BpeMsi mpuneTa O pacClIMCaHMUIO
scheduled arrival timestamptz NOT NULL,
—— ABpOonopT OTIPAaBJIEHUSI
departure airport char( 3 ) NOT NULL,

arrival airport char( 3 ) NOT NULL, -- AsponopT NpuoGmTHS
status varchar( 20 ) NOT NULL, -- CraTyc pemca
aircraft code char( 3 ) NOT NULL, -- Kom camomera, IATA

-—- dakTHMUECKOEe BpEeMsi BHUIETa

actual departure timestamptz,
-—- dakTHMUECKOEe BpeMsi npuieTa
actual arrival timestamptz,
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o)l PROFESSIONAL

Tabnunua «Pencbi» (2) Pos}gres

CREATE TABLE flights
(

CHECK ( scheduled arrival > scheduled departure ),
CHECK ( actual arrival IS NULL OR
( actual departure IS NOT NULL AND
actual arrival IS NOT NULL AND

3n)wm03ma///7actual arrival > actual_ departure
NvwHee? )

),
CHECK ( status IN ( 'On Time',6 'Delayed',6 'Departed',

'Arrived', 'Scheduled',
'Cancelled' ) ),
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Tabnuua «Peicbi» (3)

CREATE TABLE flights
(

PRIMARY KEY ( flight id ),

UNIQUE ( flight no, scheduled departure ),

FOREIGN KEY ( aircraft code )

REFERENCES aircrafts ( aircraft code )
FOREIGN KEY ( arrival airport ) B
REFERENCES airports ( airport code ),

FOREIGN KEY ( departure airport )

’

—

REFERENCES airports ( airport code ) -
) ;

o)l PROFESSIONAL

Posygres

o6a BHELWHUX
KNt0Ya

CCblNAOTCA Ha

oAHY Tabnunuy

42




o)l PROFESSIONAL

Tabnuua «Pencbl» — KommeHTapumn (1) Pos})gres

* B KayecTBe NepBMYHOro KAto4Ya UCMNO/Ib3yeTCA Tak Ha3bliBaeMbli
CYPpPOraTHbIN KN4, COCTOALLMMN U3 oaHoro atpmnbyTta — flight_id. Tun
NAHHbIX 3TOro atpubyTta — serial, T. e. 3Ha4YeHMa yenoro TMna AnA 3Toro
aTpubyTta byayT n3BsieKaTbCA U3 NOCeA0BaATENbHOCTH.

e CypporaTHbI¥ KUY — 3TO YHMKANbHbIN KNtoY, Ha3Ha4YeHUe KOToporo —
TONbKO MAEHTUIULMPOBATL CTPOKM B TabauLe.

e 3ayacTylo AN1A HEero UCNOoJb3YyHTCA LLe/IOYNCIEHHbIE 3HaYeHUnsA. Takomy
KNO4YYy He COOTBETCTBYET HUKAKOe c8olicmao HUKAKoU cyujHocmu
peasibHo20 Mupa.

* 310 — abcTpaKkumAa, NO3BONAOLWAA B PAAE C/1y4aeB yNpoCcTUTb
onpeaeneHnsa Tabauu, HanpMmep, 3a CHET COKpaLLEHUs Yymucna aTpmbyTos
BO BHELIHWUX KAKOYax 40 O4HOrO.

* B Hawew Tabnnue «Pencobl» (flights) cypporaTHbIN KNtOY KaK pas v CAYXKUT
AnA T0ro, 4tobbl B Tabnumuax, CCblIatOWLMXCA HA Hee, BHELLHUE K/TH04Kn
COCTOANM TONbKO M3 atpmbyTa flight_id.
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o)l PROFESSIONAL

Tabnuua «Pencbl» — KommeHTapum (2) Pos})gres

* KOHEeYHOo, CyLecTBYeT U ecmecmeeHHbIl YHUKAbHbIU K04, COCTOALLUMN
n3 AByx atpmnbytos: Homep peica (flight _no) n Bpemsa Bbineta no
pacnucanuto (scheduled_departure).

e [1ns Hero Ham NPUAETCA Co34aTb YHUKA/IbHbIN K/tOY, YTOObI M3b6exKaTb
nybnAnpoBaHUA 3HAYEHMN: 0O4EBUAHO, YTO B OAMH U TOT K€ MOMEHT
BPEMEHM He MOryT BbINONHATLCS ABa (M bonee) peica, umerowme oauH U
TOT }Ke Homep.

* [1ns aTpMbyTOB, UMEIOLWMX CMbICA AaTbl/BpeMeHun, BbIOpPaH TUM AaHHbIX
timestamptz, T. e. BpemeHHaa OTMeTKa C YKa3aHMeM 4acoBOro nosca.

* 3TO BaKHO, T. K. NepeneTbl MOryT COBEPLUATLCA MEXKAY ropoaamm,
HaxoAALWMMMCA B Pa3HbIX YAaCOBbIX MOACAX, @ BPeMsa BblaeTa U Bpems
npuaeTa yKa3biBaeTcA MECTHOe.

* [logymanTte, HeNb3A N YIIPOCTUTb BblparKeHMe A/19 BTOPOro OrpaHNYeHuUs
CHECK.
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Y10 nonyumnocs? (1) POQSFFE';%

\d flights

 (Ob6paTuTe BHMMaHMe, 4To AnAa aTpmbyra flight_id ykasaH Tmn aaHHbIX
integer, a He serial, Kak NpeanncaHo B KOMaHAe ANA co34aHNA 3TOM
Tabnunupbl.

e O TOM, YTO 3HAYEHUA ANs 3TOro ctonbua 6yayT popmmupoBaTbea €
MOMOLLbIO MOCNeA0BaTEebHOCTU, FOBOPUT ppasa

DEFAULT nextval ('flights flight 1d seq'::regclass)

* B >3T1OM Pppa3e yka3zaHO U nmsa NocieaoBaTeIbHOCTU —
flights_flight_id_seq.
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Y10 nonyumnocsk? (2) Po%ﬁ?ﬁ%

Ecnau BbINONHUTDL KOMaHAY

\d

TO MOXKHO yBUAETb 3Ty NOoCae40BaTe/IbHOCTb B CMMUCKE ob6beKToB H6a3bl AadHHDbIX.
COomMCcoOK OTHOUEHUN

CxeMa | Mms | T |
Bilagesell
—————————— o fom e +--
bookings | flights flight id seq | mocnemoBaTeJIbHOCTEL |
postgres
(11 cTpok)

YT06bI NOCMOTpPETb onucaHme nocnegosatenoHocTu flights flight id_seq,
HYXXHO MCNo/sib3oBaTb KomaHay \d:

\d flights flight id seq
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o)l PROFESSIONAL

Tabnnuya «bpoHMpoOBaAHUAY Pos}gres

CREATE TABLE bookings
( book ref char( 6 ) NOT NULL, -- HoMep OGpOHMpPOBaHUS
book date timestamptz NOT NULL, -- JlaTa OpPOHMPOBaHMS
—-- [lonHastT CTOMMOCTE OPOHMPOBAaHMUS
total amount numeric( 10, 2 ) NOT NULL,
PRIMARY KEY ( book_ref )
) ;
na atpubyta «[lata 6poHnposBaHma» (book date) BbibpaH TN AaHHbIX timestamptz
— BPEMEHHaA OTMETKA C YaCOBbIM MOSAACOM, T. K. buneTbl MoryT npmobpetatbca B
ropogax, Haxo4ALWMXCA B Pa3/INYHbIX YaCOBbIX NOACAX.

B cnyyasax, Tpebyrowmx TOYHbIX BblYUC/IEHMIN, HEOBXOANMMO NCMONAB30BaATb YMCAA C
bUKCUPOBAHHOM TOYHOCTbIO. MoaTomy ana atpmnbyTta «lonHas cymma 6pOHUPOBAHMAY
(total_amount) BbibnpaeTca TN gaHHbIX numeric, NpPM 3TomM MacluTab, T. e. yncno
uMdbp cnpasa OT AECATUYHOM TOUYKM (3anATon), byaeTt paseH 2.

\d bookings

Bbl yBUAUTE B TOM YNCNE U CCbIIKK U3BHE, T. €. Te TabAunLbl, KOTOPbIE CCbINAOTCA Ha
3Ty Tabauuy.
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o)l PROFESSIONAL

6anua «bunetbi» Pos}gres

CREATE TABLE tickets

(

) ;

ticket no char( 13 ) NOT NULL, -- HomMep O6unera
book ref char( 6 ) NOT NULL, -- HomMep 6pOHMpOBaHMSI
-- UpenTHMdMxaTOp naccaxmpa
passenger id varchar( 20 ) NOT NULL,
passenger name text NOT NULL, -- VmMss nmaccaxmupa
contact data jsonb, -- KoHTakTHEIE HaHHHE [1accaxmpa
PRIMARY KEY ( ticket no ),
FOREIGN KEY ( book ref )

REFERENCES bookings ( book ref )

XOTA YHMKaNbHble TPUHAALUATU3HAYHble HOMepa bUNeToB — YNCNOBbIE, HO B HUX
MOTYT MPUCYTCTBOBATb ANAUPYIOLLNE HYIN, NO3TOMY YMCAOBOM TUN AAHHbIX 34EeCb
He roguTcA, a NpuxoamTca ncnonb3osaTb TN character (cokpaweHHo — char).

OueHb MHTEepecHbIN aTpnbyT «KoHTaKTHble AaHHble naccaxkmpa» (contact_data).
Ero ocobeHHOCTb B TOM, YTO 3TU AaHHbIE MOTYT MMETb HEKOTOPYHO CTPYKTYpPY, HO
NpW 3TOM CO34aBaTb AOMNO/IHUTENbHbIE aTPNbYTbI B Tabaunue HeuenecoobpasHo. C
TaKMMU AAHHbIMU — UX HA3bIBAKOT NONYCTPYKTYpPUpOoBaHHbIMM — PostgreSQL
XOopoLwo ymeeT paboTtaTb. Ero Tun jsonb.

\d tickets
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o)l PROFESSIONAL

Tabanua «Mepenetbi» (1) Pos}gres

CREATE TABLE ticket flights

(

) ;

ticket no char( 13 ) NOT NULL, -—- Homep O6uiera
flight id integer NOT NULL, -- WpenTupmkaTop pemca
-—- Kinacc obcnyxmBaHUS

fare conditions varchar( 10 ) NOT NULL,

amount numeric( 10, 2 ) NOT NULL, -- CToMMOCTE IepejieTa
CHECK ( amount >= 0 ),
CHECK ( fare conditions IN ( 'Economy',6 'Comfort',

'Business' ) ),
PRIMARY KEY ( ticket no, flight id ),
FOREIGN KEY ( flight id )
REFERENCES flights ( flight id ),
FOREIGN KEY ( ticket no )
REFERENCES tickets ( ticket no )
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o)l PROFESSIONAL

Tabanua «Mepenetbi» (2) Pos}gres

* [lepenetbl BNUCbIBAKOTCA B 3/1IEKTPOHHbIE BUAETbLI, NPU 3TOM B KaXK bl
3/IEKTPOHHbIN Bunet mo<eT 6bITb BMMCAaHO Honee oaHOro NnepeneTa.
[MosTOMY NepBUYHbBIM Kto4OM byaeT KombuHauma AByx aTpubyTos:
«Homep buneta» (ticket_no) n «MaeHtndumnkatop penca» (flight_id).

*  Atpubyt «CtoumocTtb nepeneta» (amount) Tpebyet Mcnonb3oBaHUA TMNA
AAHHbIX NUMeEric, MOCKONbKY AeHEeXHble CYMMbl AO/IXKHbI 3aMUCbIBATbCA C
onpeaeneHHoOM TOYHOCTbIO, @ rAPaHTUPOBATb €€ MOMKET TO/IbKO TUM
AAHHbIX numeric. Yncno umdp nocne 3anaTon NPUHMMAETCA PaBHbIM
NBYM.

 (Ob6a aTpubyTta, COCTABAAOLMX NEPBUYHDIN K/IHOY, B CBOIO 04epeb, CamMu
ABNAKOTCA BHELUHUMM KAHOYaMM.

\d ticket flights
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o)l PROFESSIONAL

Tabnunua «MocangoyHbie TasioHbI» (1) Pos}gres

CREATE TABLE boarding passes
( ticket no char( 13 ) NOT NULL, -- HomMep Ounera
flight id integer NOT NULL, -- WpenTupmkaTop pemnca
-—- HoMep mnmocagodYHOI'O TaJjJioHa
boarding no integer NOT NULL,
seat no varchar( 4 ) NOT NULL, -- HomMep MecTa
PRIMARY KEY ( ticket no, flight id ),
UNIQUE ( flight id, boarding no ),
UNIQUE ( flight id, seat no ),
FOREIGN KEY ( ticket no, flight id )
REFERENCES ticket flights ( ticket no, flight id )
) ;

\d boarding passes
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o)l PROFESSIONAL

Tabnunua «MocangoyHbie TasIoHbI» (2) Pos}gres

* Homep Nocago4YHOro TaloHa — 3TO NPOCTO LE0e YNC0, NOPAAKOBbIN
HOMEepP Naccaxunpa npu pernctTpaumm bMNeToB Ha KOHKPETHbIN PEC,
NO3TOMY TUN AAHHbIX BblbUpaeTca integer.

 (ObpaTuTe BHMMaHMe, 4TO 3Ta Tabanua nmeeT cBf3b C Tabanuen
«MepeneTbl» (ticket_flights) Tmna 1:1. 310 06bACHAETCA TEM, YTO
Nnacca>kmp, KynmsLLIN BUNET HAa KOHKPETHbIN peic, Npu perncTpauum
NONYy4YaEeT TO/IbKO OAMH NOCaA0UHbIM TaNOH.

* KOHe4yHOo, ec/in Nacca*kMUp Ha perncTpaLuto He ABU/ICS, OH He Noay4YaeT
TanoHa. NNo3Tomy UMcno CTPoK B Tabnunue «locagoyHble Ta/IOHbI» MOXET B
obLLEeM cnyyae 0Ka3aTbCA MEHbLLE YMcaa CTPOK B Tabaunue «lMNepenetbi».

e JIOrMYHO OXKKMAATb, YTO NEPBUYHbBIE KNOYK Y ITUX ABYX Tabauy, byayT
OZMHAKOBbLIMW: OHM BKAtOYaAtOT aTpubyTbl «Homep buneta» (ticket_no) n
«peHTndpukartop penca» (flight_id).
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o)l PROFESSIONAL

Tabnunua «MocanoyHbie TasoHbI» (3) Pos}gres

e [lockonbKy Tabnunua «lMepeneTbl» BCe }Ke ABASETCA [MaBHOM B 3TOM CBA3KE
Tabnuu, To B Tabanue «lMocagoyHble TaNOHbI» CO34aEeTCA BHELIHUMN Koy,
CCblNAlOWMMNCA Ha Hee. A NOCKO/IbKY TUM CBA3U mexXay Tabanuammn — 1:1,
TO BHELLUHWM K/IH0Y COBMNAAAEeT C NEPBUYHbBIM KHOYOM.

* 3BECTHO, YTO HOMEpP KOHKPETHOro MecTa B CaMo/ieTe nNaccaxmup noay4vaet
npu pernctpaunm bunerta, a He npu ero POHUPOBaAHUK, MO3ITOMY aTPUOYT
«Homep mecTta» (seat_no) HaxoauTca B Tabaunue «lMocago4Hbie TaNOHbIY,
a He B Tabnunue «Mepenetbi».

* Henb3a gonyctntb, 4TOObl HA OAHO MECTO B Ca/ZiIoHe OblIM HanpPaBAEHbI
ABa u bonee naccaxkMpos, NOSTOMY CO33eTCs YHUKANbHbIN KoY C
atpubytamu «NaeHTndpukratop penca» (flight_id) n «<Homep mecta»
(seat_no).

* Euwe oAnH YHUKANbHbIN KNOY NPU3BaH rapaHTUPOBaTb HECoBNageHue
HOMEepPOB NOCAA04YHbIX Ta/IOHOB Ha AAaHHOM PeKce, OH BK/IIOYAET aTPUOYTbI
«peHTndpukartop penca» (flight_id) n «<Homep nocagoyHoro TanoHa»
(boarding_no).
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o)l PROFESSIONAL

CsA3n gaHHOM Tabauubl Posygres

* B npouecce co3gaHua Tabanuy mexay HUMM o06pa3oBbIBANMNCH CBA3M 33
CYeT BHEWHUX Kntoyvedl.

*  3TKM CBA3U B ONUCAHMK TabanLbl MOXKHO yBMAETb, 06pa3HO roBops, ¢ ABYX
CTOPOH: Tabaunubl, Ha KOTOpPbIE CCbiNaeTca AaHHaA Tabanua, yKasblBatoTCS
BO ¢ppase «OrpaHMUYEeHMs BHELWWHEro KAto4va», a Tabaumubl, KOTopbie
CCbINIAKOTCA Ha AaHHYIO Tabaunuy, yKa3biBatoTcs BO ppasze «CCbl/IKM U3BHEY.
Hanpumep:

\d tickets

OrpaHMUEeHMd BHEUWHeI'O KJIYa:
"tickets book ref fkey" FOREIGN KEY (book ref)
REFERENCES bookings (book ref)

CCBUIKM M3BHE:

TABLE "ticket flights"
CONSTRAINT "ticket flights ticket no fkey"
FOREIGN KEY (ticket no)

REFERENCES tickets (ticket no)
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o)l PROFESSIONAL

YaaneHue tabnuy, Pos}gres

DROP TABLE aircrafts;

OIIMBKA: ymalamuThk oOBeKT Tabjimila alrcrafts Henrs3g, Tak Kak

OT HETrO 3aBUCAT OpyIue OOBEKTH

[IOOPOBHOCTI: orpanmuenme flights aircraft code fkey B

oTHomeHuMr Tabiuia flights szaBucuT oT obbekTa Tabiauiia

aircrafts

orpaHmueHue seats aircraft code fkey B oTHomeHMM Tabinia
seats BaBuCuUT OT 0OBekTa Tabiuia alircrafts

[IOJCKA3KA: JIjg ymaJiIeHMS 2BaBUCUMBEIX OOBEKTOB MCIIOJb3YMNTE

DROP ... CASCADE.

[eno B Tom, uyTo Tabnnua «CamoneTbl» (aircrafts) ABnaerca ccbinoyHoM ans

Tabnuy, «Pencol» (flights) n «Mecta» (seats), 4to n oTparkeHo B coobLLEHUM.

BblnonHMB KOMaHAY
\d flights

Mbl YBUAWUM BHELLUHWIM KNIOY, CCbiNalowmmca Ha Tabanuy «CamoneTbi»
(aircrafts).
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KackagHoe yganeHue Tabnumu, Po@ﬁ?ﬁ%

DROP TABLE aircrafts CASCADE;

Tenepb yaaneHme Tabanubl NPOLLAO YCNELWwHo, Npu 3TOM U3 Tabauu, «Percbi»
(flights) n «MecTta» (seats) 6bblan yoaneHbl BHELLIHME KAKOYU, CCbiNAtoWMecs Ha
yaaneHHyto tabanuy aircrafts. Bot ato coobuieHume:

SAMEUAHVE : ynajleHMe PacIpOoCTpaHsSeTCcsa Ha eue 2 00BeKTa
[IOOPOBHOCTN: ynaljieHMe paclHpOoCTpaHdeTCsa Ha OOBEKT
orpaHmdenre flights aircraft code fkey B oTHomweHuM Tabiuia
flights

yIOaJleH/e pPaclIpOoCTpaHsaeTCsa Ha OOBEeKT OI'PaHMUEHME

seats aircraft code fkey B oTHomeHur Tabimua seats

DROP TABLE

Tenepb BHELIHUX KNtOYEeN, ceolnatowmxcsa Ha Tabaunuy aircrafts B Tabanuax

flights n seats HeT. MO»XHO NPOBEPUTb 3TO C MOMOLLbIO KOMaHA,
\d flights
\d seats
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o)l PROFESSIONAL

N36exaHne HEHYKHbIX COObLWEeHN Posygres

A 4YTO €cnun BbIMONHUTb KOMAHAY ANA YAa/IEHNA TOM XKe camon Tabaunubl
NOBTOPHO?
DROP TABLE aircrafts CASCADE;

Huuyero HenonpaBumoro He cayuutca, npocto CYB/ Bbigact coobuieHne 06
olmnbKe:
OIIMBKA: Tabmsmia "aircrafts" He cylmecTByeT

OpaHako bbIBalOT CUTYaL MK, KOraa 3apaHee U3BECTHO, YTO BO3MOXKHA MOMbITKA
yAaneHua HecyLecTeyowen Tabanupl.

DROP TABLE IF EXISTS aircrafts CASCADE;

[Mpn ncnonb3oBaHMKM 3TOMN Ppas3bl B Cayvae HaANYMA MHTEPECYIOLWEN Hac
TabnLUbI BbIMONHAETCA €e yaaNeHne, B C/ly4ae e ee OTCYTCTBUA BbIBOAUTCA
3aMeyaHune, a He owmnbKa, a TakxKe cooblieHne 0b ycnewHom BbINMOIHEHUMN
KOMaHAb! yaaneHmna tabanupl:

S3AMEUAHME : Tabnauua "aircrafts" He cymecTByeT, NPOINyCKaeTCcd
DROP TABRLE
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3.3. Moandunkauma tabaumuy



o)l PROFESSIONAL

[ob6asneHune ctonbua n orpaHNYeHUA Pos}gres

Mpeanonoxmnm, YTo Ham NOHaA0bmnNO0Cb MMETb B Bba3e AaHHbIX CBeAeHUSA O
KpemncepcKoi CKOPOCTM NoneTa BCex Moaesie CaMoeToB, KOTOpble
3KCN/IyaTUPYIOTCA B Hallel aBMakomnaHunu. ChegosaTtesibHO, HEOBX04MMO

nobasntb ctonbel, B Tabnunuy «Camonetbl» (aircrafts).

ALTER TABLE aircrafts
ADD COLUMN speed integer NOT NULL CHECK( speed >= 300 )

OIIMBEKA: cTosben "speed" comepxuT 3HaueHmsa NULL

PeweHwne:
ALTER TABLE aircrafts ADD COLUMN speed integer;
UPDATE aircrafts SET speed = 807

WHERE aircraft code = '733';
UPDATE aircrafts SET speed = 851
WHERE aircraft code = '763';

ALTER TABLE aircrafts ALTER COLUMN speed SET NOT NULL;
ALTER TABLE aircrafts ADD CHECK( speed >= 300 );
\d aircrafts
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YoaneHve orpaHnYeHmsa 1 ctonbua PogESFFSSé%

KoHe4yHo, ecnin HeobXo4MMOCTb Ha/IMYUA TOTO UM MHOTO OFPaAHUYEHMS
OTNaAeT, ero MOXXHO YA3aNUTb:
ALTER TABLE aircrafts ALTER COLUMN speed DROP NOT NULL;
ALTER TABLE aircrafts

DROP CONSTRAINT aircrafts speed check;

ObpaTtnte BHMMaHMeE, YTo AnAa yaaneHua orpaHnyeHmns CHECK Hy»*KHO yKa3aTb
ero MM, KOTopoe MOXHO BbIACHUTb C MOMOLLLIO KOMaHAbI

\d aircrafts

Ecnm mbl pelinm He yCoXKHATb Hally 6a3y AaHHbIX AONOJAHUTENbHOM
MHbOPMaLMeEN, TO MOXKEM yaAannTb 1 ctonbeu. KoHeyHo, BOBCe He
0653aTeNbHO NpeaBapUTENbHO YAANATb OFTPaHNYEHNA, HA/IOXKEHHbIE Ha 3TOT
cTonbeu,

ALTER TABLE aircrafts DROP COLUMN speed;
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M3meHeHue Tuna aAaHHbIX ctonbua (1) Pogzgres

[aBanTte U3MeHMM TUN AaHHbIX AnAa aTpnbyTtos «KoopagmHaTbl asponopTa:
ponrota» (longitude) n «KoopamnHatbl asaponopTa: wupoTta» (latitude) c float
(double precision) Ha numeric(5, 2).

KomaHpaa ALTER TABLE noaaep»XuBaeT 1 BbinosiHeEHUe 6os1ee 00HO020
delicmeusd 3a OAWH pas.
SELECT * FROM airports;
ALTER TABLE airports
ALTER COLUMN longitude SET DATA TYPE numeric( 5,2 ),
ALTER COLUMN latitude SET DATA TYPE numeric( 5,2 );
SELECT * FROM airports;

BAXKHO! B Tom cnyyae, Korga oaguH TUN AaHHbIX U3MEHAETCA Ha APYron TUM

AAQHHbIX B Npeaenax ogHou rpynnel, Hanpumep, oba TMnNna — YMCNOBbIE, TO
npo6s1em 0bbIYHO HE BO3HUKAET.
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o)l PROFESSIONAL

MpaBaononobHas cutyauma (1) Pos}gres

e OAHaKo ecnu UCXOAHbIM U LLeNeBoMr TUNbl AaHHbIX OTHOCATCA K pa3HbIM
rpynnam, Toraa notTpebyrTcs HEKOTOPbIE AOMNO/IHUTE/IbHbIE YCUUA.

* [lpeanonoXKmMm, YTo No pe3ybTaTtaM OMNbITHOM 3KCNAyaTaunm 6asbl AaHHbIX
«ABManepeBO3KM» Mbl MPULLAIN K BbIBOAY O TOM, YTO HEOOXOAMMO CO34aTb
Tabnnuy, cogepKallyto Koabl U HAMMEHOBAHMA KNaccoB 06CNyKMUBaAHUA.

CREATE TABLE fare conditions
( fare conditions code integer,
fare conditions name varchar( 10 ) NOT NULL,
PRIMARY KEY ( fare conditions code )
) ;
[JlobaBum B HOBYIO Tabnuy HeobxoamMble AaHHbIE:
INSERT INTO fare conditions
VALUES ( 1, 'Economy' ),
( 2, 'Business' ),
( 3, 'Comfort' );
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o)l PROFESSIONAL

MpaBaononobHas cutyauua (2) Pos}gres

* [TOCKONbKY Mbl BBE/IN B 0bOpaLLeHne YNC0BbIe KOAbl AN K1accoB
obcnykmBaHUA, TO HeEOHBXoAMMO MoAUPULMPOBATL ONPeAE/EHNE
Tabaunubl «MecTta» (seats), a UMeHHO: TN AaHHbIX cTonbua «Knacc
obcnyxmBaHma» (fare_conditions) nsmenutb ¢ varchar(10) Ha integer.

e [lna peanusaumm Takom 3aaa4um cayKut ppasa USING komaHabl ALTER
TABLE. OaHaKko Takon BapnaHT KOMaHAbl He cpaboTaerT:

ALTER TABLE seats
ALTER COLUMN fare conditions SET DATA TYPE integer

USING ( CASE WHEN fare conditions = 'Economy' THEN 1
WHEN fare conditions = 'Business' THEN 2
ELSE 3
END

) ;
OlIMBKA: orpaHmMueHMe-npoeepky "seats fare conditions check"
HapyllaeT HeKoTopas CTpoka

N B camom pene, B onpeaeneHnn tabaunubl ectb orpaHnyerme CHECK,
KoTopoe TpebyeT, 4Tobbl 3HaYeHue cTtonbua fare_conditions BbIbupanoch m3
cnucka: «Economy», «Comfort», «Business». [Npn 3ameHe cumBos1bHbIX
3Ha4YeHUl Ha Yucs108ble 3TO OrpaHnYeHme byaet 3aBeJO0MO HapyLLIATbCA.
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o)l PROFESSIONAL

MpaBaononobHas cutyaumsa (3) Pos}gres

B KomaHay ALTER TABLE go6aBnm onepauuio yaaneHus 3Toro orpaHUYeHums:
ALTER TABLE seats

DROP CONSTRAINT seats_ fare conditions_check,
ALTER COLUMN fare conditions SET DATA TYPE integer

USING ( CASE WHEN fare conditions = 'Economy' THEN 1
WHEN fare conditions = 'Business' THEN 2
ELSE 3
END

) ;
[NpoBepum pesynbraT pa60Tbl C NOMOLLbHO KOMaHAbI
SELECT * FROM seats;

alrcraft code | seat no | fare conditions
_______________ e
319 | 2A | 2
319 | 2C | 2
319 | 2D | 2
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o)l PROFESSIONAL

MpaBaononobHas cutyauua (4) Pos}gres

Tenepb Mbl BUAUM, 4TO HEOBXoAMMO cBsi3aTb Tabaunubl «MecTta» (seats) n

«Knaccbl obcnykmsaHua» (fare_conditions) no BHewHemy Kntovy. Caenaem
3TO:

ALTER TABLE seats
ADD FOREIGN KEY ( fare conditions )

REFERENCES fare conditions ( fare conditions code );

MocmoTpeB onmncaHue Tabanubl «Mecta» (seats), yBuamm, 4To BHELLHUN
K/1t04 YCNELWHOo CO34aH.

\d seats

"seats fare conditions fkey" FOREIGN KEY (fare conditions)
REFERENCES fare conditions (fare conditions code)
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o)l PROFESSIONAL

MpaBaononobHas cutyauusa (5) Pos}gres

* 3 TeopuM N3BECTHO, YTO aTPMOYTbI BHELLHErO KAto4Ya He 06593amesibHO
00/IHCHbI CCbIIAMbCA MOsIbKO HQ 0OHOUMEHHbIe ampubymabi CCbIIOYHOM
Tabnanupbl.

 OpHako ans yaobcTBa conpoBoXKAeHMA 6a3bl AaHHbIX UMEEeT CMbIC/
nepemmeHoBaTtb ctonbed, fare conditions B Tabanue «Mecta» (seats), T. e.
natb emy ums fare_conditions_code:

ALTER TABLE seats

RENAME COLUMN fare conditions TO fare conditions code;

Nmsa aTpubyTa, sBAAKOLWEroca BHELHUM K1H0YOM, U3MEHWNOCH, @ BOT MMS
orpaHun4yeHus seats_fare_conditions_fkey octanocb HeEM3MEHHbIM:

"seats fare conditions fkey" FOREIGN KEY
(fare conditions code)

REFERENCES fare conditions (fare conditions code)
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NMpasaononobHan cutyaumsa (6) PogESFFSSé%

[MepeMmeHyem 3TO orpaHunyeHue, Yytobbl NnoaaepKaTb cobaogeHme npasuna
MMEHOBaHUA OrpaHUYEHWNIA:

ALTER TABLE seats
RENAME CONSTRAINT seats fare conditions_ fkey
TO seats_fare conditions_code fkey;

[MpoBepMM, 4TO NOAYYMNNOCH:

\d seats

Mbl npeaycmoTpenu B Tabaunue «Knaccbl 06cny>KMBaHMA» NMepBUYHbIN KO,
HO BeAb 3HaYeHMs aTpmbyTa «HammeHoBaHMe Knacca obcnyKMBaHMA»
(fare_conditions_name) Tak*Ke AOMXKHbI ObITb YHUKaNAbHbIMU, AYOANpPOBaHME
3HauYeHWUM He aonycKaeTca. JlobaBMM orpaHMYeHMEe YHUKANIbHOCTM MO 3TOMY
ctonbuy:

ALTER TABLE fare conditions
ADD UNIQUE ( fare conditions name ) ;

[lpoBepuMm, YTO NONYYUNOCD:
\d fare conditions
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3.4. [lpencrasneHun



BBOAHblIe cBeAeHUA

o)l PROFESSIONAL

Pos}gres

* [lpu paboTe c 6azamu AaHHbIX 3a4aCTYHO MPUXOANTCA MHOTOKPATHO
BbIMO/IHATb OAHU U TE e 3anpocCbl, KOTOPble MOryT bbITb BECbMa
C/IOXHbIMU U TpeboBaTb 0bpaLLleHNA K HECKONbKUM Tabanuam. YTobbl
n3bexkatb HeE0HXOAMMOCTM MHOTOKPATHOINO GOPMUPOBAHMA TAKUX
3anNpoOCOB, MOXXHO UCMO/1b30BaTb TaK Ha3blBaeMble NPeAcTaBieHUsA

(views).

* Ecaun peub ngeto Bbl60p|-(e AaHHbIX, TO NpeactaBneHnAa NPpakTU4eCku
HEOT/IMYNUMbI OT Ta61w|u, C TOYKN 3PpEHUNA O6paLLI,eHVIFI K HUM B KOMaHAaXx

SELECT.

*  YnpouweHHbIN cMHTaKkcnc komaHabl CREATE VIEW, npeaHa3Ha4yeHHOM AN

co34aHUA NpeacTaBeHNI, TaKOB:

CREATE VIEW name [ ( column name [, ...]

AS query;

) ]

\

HeobA3aTenbHble
A1EMEHTblI KOMaH/bl

Ecnmn cnncoKk nmeH ctonbuoB He NpuBeAEeH, TOFAA UX MMEHA «BbIYMCAAOTCAY
(popmmpytoTcs) Ha OCHOBaAHUM TEKCTA 3anpoca.
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MpocTon npumep Pogzgres

3a/34a: N0ACYNTATb KOJIMYECTBO MECT B CaI0HAX A1 BCEX moaenemn
CAaMOJIETOB C YYETOM K1acca obcnyunBaHuma (brUsHec-Knacc h SKOHOMUYECKUI
Knacc).
CREATE VIEW seats by fare cond AS

SELECT aircraft code, fare conditions, count( * )

FROM seats

GROUP BY aircraft code, fare conditions

ORDER BY aircraft code, fare conditions;

Tenepb Mbl MOX¥eM BMECTO HaNMUCaHUA CNOXKHOIo NepBoHa4Ya bHOro 3anpoca
obpallaTbCca HeENOCPeACTBEHHO K NPeACcTaB/IeHUIO, KaK byaTo 310 0b6bluHas
Tabnunua.

SELECT * FROM seats by fare cond;
BAXHO! B otanume ot Tabnunu, npeactaBaeHmna He CogepaT AaHHbIX. [laHHble

BbIOMpatoTca n3 tabauu, Ha OCHOBE KOTOPbIX NPeACcTaB/ieHMe CO34aH0, Npun
KaxXAom obpaleHnn K Hemy B KomaHae SELECT.
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NpepnoxkeHne OR REPLACE (1) PogESFFSSé%

* [lpepgnoxeHune OR REPLACE —at10 pacwupeHue komaHabl CREATE VIEW,
KoTopoe npeanaraet PostgreSQL. O4HAKO HY*KHO MOMHUTL O TOM, YTO MpPwU
CO34aHMM HOBOW Bepcuu npeactaBneHmna (bes ABHOro yaaneHua ctapou ¢
nomoulbto KomaHabl DROP VIEW) aonHbl 0CTaBaTbCA HEU3MEHHbIMU
MMeHa cTonbuoB npeacTaB/eHUA.

 (ObpaTtnute BHMMaHMe Ha gobasneHue ¢ppasbl OR REPLACE u kKntouyeBoro
cnosa AS nocne Bbi30Ba PyHKUMM count:

CREATE OR REPLACE VIEW seats by fare cond AS

SELECT a.model, s.aircraft code, s.fare conditionms,

count( * ) AS num seats

FROM seats

GROUP BY aircraft code, fare conditions

ORDER BY aircraft code, fare conditions;

OIIMBKA : mMsMeHMTbL MMAa cToJsbia "count" Ha "num_seats" B
IpencTaBJIEHUM HEeJIb34
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NpepnoxkeHne OR REPLACE (2) Posggres

A eno B TOM, YTO NPU NepBOHa4Ya/IbHOM CO34aHUM 3TOro NPeAcTaB/eHUn
TpeTun ctonbey, yxe nonyymn nma count (takoe umsa emy gana CyYb/l).

* (CHa4ana cnepgyert yaannuTb 3TO NpeacTaB/leHne, a 3aTem co34aTb ero
3aHOBO.
DROP VIEW seats by fare cond;
CREATE OR REPLACE VIEW seats by fare cond AS
SELECT a.model, s.aircraft code, s.fare conditions,
count( * ) AS num seats
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o)l PROFESSIONAL

3agaHuMe cnucKka MMeH ctonbuos npeactaBneHmna Posigres

Bropoit cnocob 3agaHua MMeH cTon6LoB B NpeacTaBAe€HUN — C MOMOLLbIO
CMUCKa UX UMEH, 3aK/IIOYEHHOTro B CKOBKM:

DROP VIEW seats by fare cond;
CREATE OR REPLACE VIEW seats by fare cond
( code, fare cond, num seats )
AS
SELECT aircraft code, fare conditions, count( * )
FROM seats
GROUP BY aircraft code, fare conditions
ORDER BY aircraft code, fare conditions;
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NpencrasneHue «Pericbi» (1) PogESFFSSé%

B 6a3e AaHHbIX «ABManepeBO3KN» CO31aHO NpeacTaBieHne «Pencol»
(flights_v), ckoHcTpynpoBaHHOEe Ha ocHoBe Tabaunubl «Pencoi» (flights), Ho
copeprkallee A0NONHUTENIbHYI0 MHPOPMaLMIO, @ UMEHHO:

— noapobHble cBeaeHna o6 asponopTe BbieTa (departure_airport,
departure_airport_name, departure_city);

— noapobHble cBegeHma 0b asaponopTe npubbiTna (arrival_airport,
arrival_airport_name, arrival_city);

— MEeCTHOe BpeMs BblaeTa, Kak NN1aHoBOe, TaK N paKTUYecKoe
(scheduled_departure_local, actual_departure_local);

— MeCTHoe Bpems NpubbITnA, Kak N1aHOBOE, TaK U paKTUYecKoe
(scheduled_arrival_local, actual_arrival_local);

—NPOAOKUTENbHOCTb NMOETa, KaK N1aHOBAsA, TaK U paKTUYecKan
(scheduled_duration, actual_duration).
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MpeacrtasneHue «Pencbi» (2)

o)l PROFESSIONAL

Posygres

OnucaHue aTtpubyra Mmsa atpubyra Tun PostgreSQL

NpeHTndukaTop penca
Homep petnica

BpEMFI Bbl/1€TA MO
pacnnUcaHUo

Bpems BblneTa no
pacnucaHuio, MectTHoe
BPeEMSA B NYHKTe
OTNPaBAEHUS

Bpemsa npuneta no
PaCNMCaHMNIO

Bpema npunerta no
PaCcnNMCaHnIo, MeCTHoe
BPeMA B NyHKTE NpUObbITUSA

[NnaHnpyemas
NPOAO/IKUTENbHOCTb
noneta

flight_id
flight_no

scheduled_departure

scheduled_departure_local

scheduled_arrival

scheduled_arrival_local

scheduled_duration

integer
char(6)

timestamptz

timestamp

timestamptz

timestamp

interval
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Mpeactasnenne «Pencbi» (3)

Posd5ias

OnucaHue aTtpubyra Umsa aTtpubyrta Tun PostgreSQL

Kog asaponopTa
oTrnpas/ieHnA

Ha3BaHuMe asponopTa
OTrnpas/ieHnA

[opog oTnpasaeHnA
Kog asponopTa npnbbitna

Ha3BaHue asponopTa
npnbbITUA

fopoa npnbbITUA
CraTyc penca

Kog camoneta, |IATA

departure_airport

departure_airport_name

departure_city
arrival_airport

arrival_airport_name

arrival_city
status

aircraft_code

char(3)

text

text
char(3)

text

text
varchar(20)
char(3)
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MpepctaBneHne «Pencoi» (4)

Posd5ias

OnucaHue aTtpubyra Umsa aTtpubyrta Tun PostgreSQL

daKkTHnyeckoe Bpems
Bbl/1eTa

daKkTHnyeckoe Bpems
Bbl/leTa, MeCTHOe Bpemsa B
NYHKTEe OTNpaB/ieHnA

daKkTHnyeckoe Bpems
npuneta

daKkTHnyeckoe Bpems
npuneTa, MecTHOe BpeMs B
NyHKTe NpmbbITUA

daKTnyeckasn
NPOAO/IKUTENBHOCTb
noseTa

actual_departure

actual_departure_local

actual_arrival

actual_arrival_local

actual_duration

timestamptz

timestamp

timestamptz

timestamp

interval

77



o)l PROFESSIONAL

Mpeactasnenne «Pemncbi» (5) Pos}gres

* B nacca*knpckunx aBmanepeso3Kax Bpema B bunetax YKa3bIBAETCA
MecmHoe. ITO KacaeTca u BpeMeHU Bbl/1eTa, N BPpEMEHU NPUNETA.

e EC/AM NYHKTbI OTNPAaB/IEHUA U HAa3HAYEHUA HAaXOAATCA B Pa3/IUYHbIX
4aCoBbIX NOACAX, TO BPEMA BblaeTa byAeT NpuUBA3aHO K 04HOMY 4YacOBOMY
Nnoscy, a Bpema npuneta — K Apyromy.

* [loatomy B Hawem npeactasneHnmn «Pencobl» (flights v) npegycmoTtpensi
yeTbipe cTonbua, otobparkaroLme MecTHOe BpeMs: ABa N3 HUX OTHOCATCS
K NYHKTY oTnpasneHns — scheduled departure local n
actual_departure_local, a aBa ApyrMx oTHOCATCA K NYHKTY NpuobbITUA —
scheduled_arrival_local n actual_arrival_local.

* B KayecTBe TMNa AaHHbIX ANA 3TUX YeTblpex cTonbuoBs BbibpaH TMN
timestamp without time zone (cokpalweHHo — npocTo timestamp), a He
timestamp with time zone (timestamptz).

e [lpnunHa B TOM, 4YTO Npu Bbibope timestamptz BpemAa aBToMaTU4eECKHU
npeobpa3oBbiBaNOChb bbl NPU BbIBOAE AAHHbIX K TEKYLLEMY HYaCOBOMY
noAcy, yCTaHOB/JIEHHOMY Ha KOMMbIOTEPE NONb30BaTe/1IA, @ HAM HYXKHO
COXPaHUTb €ro 3Ha4YeHnA TaKUMUN, KAKUMU OHU ABIAKOTCA B NYHKTE
OTNPaB/IEHNA N NYHKTE Ha3Ha4yeHuUA
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3anpoc K npeactasneHuto «Pemncobi» (1)

\d flights v

o)l PROFESSIONAL

Posygres

YTunuta psql npeanaraet anbTepPHATUBHbIN — PacllMPEeHHbIN — cnocob
BbIBOAA MHGOPMALMN, KOTOPbIN BKAOYAETCA C MOMOLLbIO KOMaHAbI

\x

SELECT * FROM flights_v;

-[ RECORD 1 J-—-————=———————~— +

flight id |1

flight no | PG0405
scheduled departure | 2016-09-13
scheduled departure local | 2016-09-13
scheduled arrival | 2016-09-13
scheduled arrival local | 2016-09-13
scheduled duration | 00:55:00
departure airport | DME
departure airport name | JoMoOeIoBO
departure city | Mockrea

13:35:
08:35:
14:30:
09:30:

00+08
00
00+08
00
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3anpoc K npeactasneHunto «Pemncobi» (2)

o)l PROFESSIONAL

Posygres

~[ RECORD 1 ]--—=-—————————- b

arrival airport
arrival airport name
arrival city

status

alrcraft code

actual departure
actual departure local
actual arrival

actual arrival local
actual duration

LED
[IyJIKOBO

Caukr-IlleTepbypr

Arrived
321
2016-09-13
2016-09-13
2016-09-13
2016-09-13
00:55:00...

13:44

08:44:

14:39

09:39:

:00+08
00
:00+08
00
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o)l PROFESSIONAL

YoaneHue npeacraBneHuA Posygres

BbiBatlOT cMTyaummn, Koraa 3apaHee M3BECTHO, YTO BO3MOKHA NOMbITKA
yAa/ieHMA HeCyLEeCTBYOLWEro NnpeactaBneHms. B Takmx cnydasax obbiuHO
cTapatoTca n3bexaTb HEHYXHbIX coobuweHnin 06 owmnbKe OoTCyTCTBUA
npeactasneHus. lenaetca sto nytem gobasneHns B komaHay DROP VIEW

dpa3bl IF EXISTS. Hanpumep:

DROP VIEW IF EXISTS flights v;
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o)l PROFESSIONAL

MaTepurannsoBaHHble NPeACcTaBAEHUA Pos}gres

PostgreSQL npepgnaraeTt cBoe pacwmpeHmne — Tak HasbiBaemoe
MaTtepuannsoBaHHoOe npeacTasaeHue. YNpoweHHbIM CUMHTAaKCUC KOMaHAbI

ANA CO30aHUA MaTePUnUa/IN30BAHHbIX I'Ipe,EI,CTaBIIEHl/Il;'I, TAKOB:
CREATE MATERIALIZED VIEW [ IF NOT EXISTS ] table_name

[ (column name [, ...] ) 1]
AS query - B KBaZpaTHbIX CKOOKax
[ WITH [ NO ] DATA ]; HeobA3aTeNbHble SN1eMEHTbl KOMaHAbl

 MaTtepunannsoBaHHOe NpeacTaBieHMe 3aN0/IHAETCA AAHHbIMU 8 MOMEHM
8bIMOHEHUS KOMAHObI 018 e20 C030aHUSA, ECNIN TONbKO B KOMaHAE He
66110 Pppasbl WITH NO DATA.

e Ecau ke oHa bblna BKAOYEHA B KOMAHAY, TOraa B MOMEHT CBOEro
Cco34aHUA NpeacTaBAeHNE AAHHbIMM He 3an0IHAEeTCS, a ANA 3aN0/IHEHUA

ero AaHHbIMUN HYXKHO UCMOJ/1Ib30BaTb KOMaHAY
REFRESH MATERIALIZED VIEW

MaTtepuannsoBaHHOe NpeAcTaBieHNEe OYeHb NOXOXKEe Ha 0OblyHYO Tabauuy.
OAHaKO OHO OTAMYaeTcA OT TabAuLpbl TEM, YTO HE TONIbKO COXPaHAET AaHHbIE,
HO TaKKe 3armomMuHaem 3arpoc, C NOMOLLbIO KOTOPOro 3TN AaHHble bblaun
cobpaHbl.
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MaTtepunannsoBaHHOe npeacTtaBieHue PosiEres
«MapwpyTbl» (1)

Tabnunua «Pencbi» (flights) coaep»xnT N36bITOYHOCTL: ANA OAHOTO U TOrO XKe
HOMEpa penca, OTNPABAAIOLEroca B pa3/IMyHble AHU, NOBTOPAIOTCA KOAbI
a3poOMNoPTOB OTNPABAEHUA N HA3HAYEHMUA, A TaKKe Ko caMoneTa. Takmum
obpa3om, 13 3Ton TabnLbl MOXKHO U3BAEYL MHPOPMALUIO O MapLLpyTe,

T. €. HOMep pekca, a3ponopTbl OTNPABAEHUA N HAa3Ha4YeHMA. 3Ta HPopMmaLmsa
He 3aBUCUT OT KOHKPETHOW AaTbl BbleTa.

OnucaHue atpnbyrta Uma atpubyTta Tun PostgreSQL

Homep peiica flight_no char(6)
Kop, asponopTta departure_airport char(3)
OTrNpaBAeHuUA

Ha3BaHue asponopTa departure_airport_name text
OTNpaBAEeHUA

[opoa oTnpaBaeHUA departure_city text
Kopa asponopta npubbitna  arrival_airport char(3)
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MaTtepunannsoBaHHOe npeacTtaBaeHue
«MapLwpyTbl» (2)

Posd5ias

OnucaHume atpubyra Umsa atpmnbyra Tun PostgreSQL

MacCCUB uenbix
yucen

Ha3BaHuMe asponopTa arrival_airport_name text
npubbITMSA

[opoa NpnbbITUS arrival_city text

Koa camonerta, IATA aircraft_code char(3)
MpoaonKNTENbHOCTb duration interval
noneta

[HW Heaenu, Koraa days_of week integgr[]/

BbIMOJ/THAKOTCA p6ﬁCbI

Ecnhv BnocneacTesmm Bam notpedyeTtcss 0OHOBUTL laHHbIE B
MaTepPnanM30BaHHOM NpPeACcTaBAEHNU, TO BbIMOAHUTE KOMaHAY

REFRESH MATERIALIZED VIEW routes;

KoHueHo, Kak 1 ntoboit apyroit 06beKT 6a3bl AaHHbIX, MaTepUaIM30BaHHOE

npeacraBaeHne MmOoxXHO yaa/inTb.
DROP MATERIALIZED VIEW routes;
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o)l PROFESSIONAL

Y1o patoT npeacrasneHma? (1) Pos}gres

1. YnpouweHune pasrpaHnNyYeHMAa NONHOMOYUN NONb30BATENEN HA

A0CTYN K XPaHUMbIM AlaHHbIM.

Pa3sHbiM TMNam nosib3oBaTenemn MOTYT TDGGOBaTbCFI pa3/inyHble OaHHbIE,
XpaHAWNECA B OAHNX U TEX HKe Ta6l'll/ILI,aX. DTO KacaeTcA KakK CTOI'I6LI,OB, TaK U CTPOK
Ta6I'IMLI,. Co3pgaHune Pa3/1INYHbIX I'Ipe,CI,CTaBJ'IEHMVI ANA Pa3HbIX No/b30BaTe/NEN
ns3basnaer ot HEO6XO,D,MMOCTM CO0344aBaTb AOMNO/MHUTE/IbHbIE Ta6J'IMLI,bI, ,u,y6m/|pyﬂ
AdaHHble, U ynpowaeT OpraHmn3aumnio CUCTeMbl ynpasieHUA 4OCTYNMOM K AadHHbIM.

2. YnpouieHue 3anpocoB K 6a3e AaHHbIX.
Ucnonb3oBaHue I'Ipe,EI,CTaBﬂeHI/IIZ MNO3BONIAET CKPbITb CZTOXKHbIE 3aMPOCbl OT

NPUKNAAHOTO NPOrpaMmmMunCTa U CAeNaTb 3anpocChbl bonee NPOCTbiIMN U
HarnaAgHbIMU.

85



o)l PROFESSIONAL

Y1o patoT npeacrtasneHmna? (2) Pos}gres

3. CHMKeHMue 3aBUCUMOCTU NPUKAAAHBbIX NPOrPaMmm OT U3MEHEHUN

CTPYKTYpbI Tabanu, 6a3bl AaHHbIX.

CTOJ'I6LI,bI npeacrasieHuaA, 1. €. UX UMeEHAQ, TUMbl AaHHbIX U NOPAAOK Che0BaHUA,
— 370, 06pa3Ho roBopsA, UHTepPPENC K 3aNpOoCy, KOTOPbIA peanunsyeTca AaHHbIM
npeacrasieHNem. Ecnaum stoTt MHTep(I)eﬁC OCTaeTCA HEU3IMEHHbIM, TO SQL-3aI'Ip0CbI,
B KOTOPbIX UCMNOJIb3YETCA AaHHOE NpeacrtaBaeHne, KOPpPeEKTNPOBATb HE
notpebyetca. Hy»kHO byaeT Anwb B OTBET HAa U3MEHEHME CTPYKTYpPbl 6a30BbIX
Ta6J'II/1LI,, Ha OCHOBE KOTOpPbIX npeacrasieHmne CKOHCTPYUpoBaHo,
COOTBETCTBYHOLLINUM o6pa30N\ nepecTtponTb 3anpoc, BbINONHAEMbIN AaHHbIM
npeacrasieHnem.

4. CHUXeHue BpemeHM BbINOJIHEHUA CNOXKHbIX 3aMpoCcoB 3a cyeT

UCMNOJIb30BaHNA MAaTEPUNA/IN3O0BAHHDbIX ﬂpeACTaBﬂeHMﬁ.

Ecnn, Hanpumep, Kakon-HMbYAb CBOAHBLIN OTYET GOPMUPYETCA ANNTENIbHOE
BPeMs, a 3anpocbl K oTyeTy byayT HEOAHOKPATHbIMUM, TO MOXKET OKa3aTbCA
uenecoobpasHbiMm cGOPMUPOBATL €ro 3apaHee U COXPaHUTb B
MaTepuann3oBaHHOM MpeacTaBAeHNN

HenoctaTtok maTepmnann3oBaHHbIX NpeacTaBieHnin: HeobxoaMmo CBOEBPEMEHHO
06HOBNATL C NoMmoublo KomaHabl REFRESH, utobbl oHM cogep»Xann akTyasibHble
AaHHbIE. 86




3.5. Cxembl 6a3bl AaHHbIX



o)l PROFESSIONAL

Obwme cBeaeHUA Pos}gres

 Cxema — 370 fornyecknit dparmeHT 6asbl AaHHbIX, 8 KOMOPOM MO2ym
cooepxambcs PasnnyHble 06bEKTbI: TabanLpbl, NnpeacTaBAeHnaA, MHAEKCbI
n ap.

* B 6a3e aaHHbIX 0653aTe/IbHO ecTb xomsA bbl 00HA cXema.

* [lpun co3paHmnm 6a3bl AaHHbIX B HEM aBTOMaTUYECKMN CO3aETCA CXEMA C
nmeHem public. Korga mbl co3gasanm Tabanupl B 6a3e AaHHbIX edu, OHK
CO3/1aBa/INCb MMEHHO B 3TOM CXeme.

* B Kaxpaou 6a3e gaHHbIX MOXKET coaep»KaTbca bonee ogHoOM cxembl. Mx
MMEHa A0NXKHbl ObITb YHUKAaNbHbIMM B Npeaenax KoOHKpeTHoM 6a3bl
NAHHDbIX.

*  KMmeHa o06beKToB Ha3bl AaHHbIX (Tabauu, npeacTtaBNeHUN,
nocaenoBaTenIbHOCTEN U AP.) AONXKHbI ObITb YHUKAaNbHbIMM B Npeaenax
KOHKPETHOMN CXeMbl, HO 8 PA3HbIX CXeMax UMeHa 06bekmos moaym
1o8MopPAMbCA.

* Taknum o06pasom, MOXKHO CKasaTb, YTO cxema obpasyeT TaK Ha3biBaemoe
MPOCMPAHCMBO UMEH.
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Kakune cxembl y HaC ecTb?

[TocmOTpeTb CMUCOK CXem B baze AadHHbIX MOXHO TaK:

\dn
CIMCOK CXeM

ViMmsa | Bitanmegerls

bookings | postgres
public | postgres

(2 cTpokmM)

o)l PROFESSIONAL

Posygres

B yuebHoM 6a3e aaHHbIXx demo ecTb cxema bookings. Bce Tabanubl co3aaHbl
MMEHHO B 3TOM cxeme. [1nA opraHmM3aLuum A0CTyNa K Hel Bbl yXKe BbINO/IHANN

KOMaHAay

SET search path = bookings;
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o)l PROFESSIONAL

Ecnhv B 6a3e gaHHbIX HECKOJIbKO CXEM Pos}gres

* Ecnun B 6ase gaHHbIX co3a4aH0 60s1ee 04HOM CXEMBbI, TO AOCTYN K 06BbEKTaM,
COAEPKALLMMCA B KOHKPETHOM CXeme, MOXHO OpraHM30BaTb Pa3HbIMMU
cnocobamu. MNMepBbi 3aKNO4aETCA B TOM, YTOObI MMEHA 06 BbEKTOB
npeaBapATb UMEHEM CXEMbl.

SELECT * FROM bookings.aircrafts;

e [lpyrow cnocob 3aKkntoyaeTca B TOm, 4ToObl OAHY U3 CXEM cAenaTb

TekyLwen. B koHpurypaumm cepsepa PostgreSQL ectb napameTp
search_path. Ero 3HayeHMe No yMOYaHNIO MOXKHO U3MEHUTL B
KOHPUrypaumoHHom damnne postgresql.conf. OH cogepUT UMeHa cxem,
KoTopble PostgreSQL npocmatpmBaeT Npu NOUCKE KOHKPETHOro 06beKTa
6a3bl 4aHHbIX, KOTAa MMA CXEMbl B KOMaHAEe He YKa3aHo.

SHOW search path;
search path
"Suser", public

(1 crTpoka)
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o)l PROFESSIONAL

Ncnonb3oBaHue cxem (1) Pos}gres

* [lpu HanNuMM B napameTpe cxembl "Suser" mo2ym ynpocmumeca HeKoTopble
onepauun c 6a3omn AaHHbIX, ecin byayT co3a4aHbl CXEMbl C UMEHAMMN,
COBMaAaloWMMMN C MUMEHAMM NO/Ib30BaTE/IEMN.

e OpHako B 6a3e gaHHbIXx demo HET TaKUX CXeM, NO3TOMY B pe3y/ibTaTe BCe
obpaweHuna K ob6bekTam 6a3bl AaHHbIX 6€3 YKa3zaHUA UMEHU CXeMbl byayT
agpecoBaTbca cxeme public.

e [1nAa nsmeHeHuA nopaoKa npocmompa cxem Npm Nnomcke obvekTos B Hase
AaHHbIX CNYKUT KomaHaa SET. Mpu 3TOM nepBOM B CNUCKE CXem crieayeT
YKa3aTb UMeHHO Ty, KoTopyto CYB/, aonKHa npocmaTpmBaTtb NepBon. ITa
CXema U CTaHeT mekyujel.

SET search path = bookings;
SHOW search path;

search path

bookings

(1 crpoka)
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o)l PROFESSIONAL

Mcnonb3oBaHue cxem (2) Pos}gres

*  CnuCcoK MOXeT coaeprkatb 6bone ogHoM cxemsbl. [epBas U3 HUX byaet
TEeKyLWewn.
SET search path = bookings, public;
SELECT current schema;
current schema

bookings
(1 crpoka)
* [lo ymonyaHuto o6beKTbl 6a3bl AaHHbIX OyayT cO30aBaTbhCA B TEKYLLEN
cxeme. Ecnm ke HYXKHO co34aTb 06BEKT B KOHKPETHOM CXeMe, KOTOpPaA He

ABNAETCA TEKYLLEN:
CREATE TABLE my schema.airports
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