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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas Terpaap Uil BBIMIOJIHEHUS MPAKTUYECKUX paboOT MpeaHa3HayeHa AJisd OpraHu3a-
IMA paboThl Ha MpaKTHYEeCKuX 3aHATHsAX 1o Temam 2.1-2.11 MJIK.01.02. «ba3bl maHHBIX»
[IM.01 «OxkcrmyaTanusi aBTOMaTU3MPOBAHHBIX (MH()OPMALIMOHHBIX) CUCTEM B 3aIUIIEHHOM HC-
MOJIHEHUM» SBIIAIONIETOCS Ba)KHOM COCTaBHOM YacThIO B CHCTEME MOJATOTOBKU CIICLIMATIHCTOB
cpennero mpodeccruoHanbHOro o0pazoBanus o crenuaabHocTH 10.02.05 «OOecrieuenue WH-
dbopMarmoHHOM 6€3011aCHOCTH ABTOMATU3HUPOBAHHBIX CHCTEM).

[IpakTrueckue 3aHATHSA SBISIOTCS HEOTHEMJIEMBIM JTanoM wu3ydeHus Tem 2.1-2.11
M/K.01.02. «ba3bl JaHHBIX» U TPOBOAATCS C LIEJIBIO:

— (opmupoBaHUS MPAKTUYECKHMX YMEHUN B COOTBETCTBUU C TPEOOBAHUSIMH K YPOBHIO
MOJATOTOBKU 00Y4aloIUuXCsl, yCTAHOBJICHHBIMU paboueil mporpaMmMon yueOHON AUCIUITIIUHBL;

— 00001IeHus, cHUCTeMaTU3allud, YIIIyOJNeHUs, 3aKperieHusl MOJyYeHHBIX TeopeThuye-
CKHX 3HaHMI;

— TOTOBHOCTHU MCIOJIB30BaTh TEOPETHUUECKUE 3HAHUS Ha MPAKTHUKE.

[IpakTuueckue 3ausatus no temam 2.1-2.11 MJIK.01.02. «ba3sl 1aHHBIX» CHOCOOCTBYIOT
(GbOpMHUPOBAHUIO CAEAYIOUINX OOIIUX U TPO(HECCUOHATBHBIX KOMIIETCHIINH:

— OK 01. Beibupats cioco6bl pemieHus 3aaau npodecCHOHaIbHON NeSTEIbHOCTH,
MPUMEHHUTEIHLHO K Pa3IMUYHbIM KOHTEKCTaM.

— OK 02. OcymiecTBiaTh MOKUCK, aHAJIU3 M WHTEPIPETANIO UHPOpMALMK, HEOOXO-
JUMOM JUI BBITIOTHEHUS 33/1a4 MpodeCCHOHATBHON AESITETbHOCTH.

— OK 03. IInanupoBath 1 peain30BbIBaTb COOCTBEHHOE MPOGECCHOHATBHOE U JIHY-
HOCTHO€ pa3BUTHE.

— OK 09. Ucnons3oBath HHGOPMAIIMOHHBIE TEXHOJIOTHH B MpodeccnoHanbHOMl Je-
STEJIbHOCTH.

— OK 10. [Tonb3oBatbes npodeccHoHaNbHON TOKYMEHTallMel Ha TOCy1apCTBEHHOM
Y NHOCTPAHHOM S3bIKaX.

— 1IK 1.1. IIpou3BoanuTh YyCTAHOBKY U HACTPOMKY KOMIIOHEHTOB aBTOMAaTHU3UPOBaH-
HBIX (MH(OPMALIMOHHBIX) CHCTEM B 3aIIUIIICHHOM HCIIOJIHEHUU B COOTBETCTBHUH C
TpeOOBaHUSAMU IKCILUTYaTAIIHOHHOW TOKYMEHTAIUH.

B PaGoueit TeTpaay mpesuiaratoTcsi K BHINOTHEHUIO MPAaKTHUECKHUe paboThl, MPeayCcMOT-
peHHble paboueii mporpammoii [IM.01 «OxkcryaTanus aBTOMaTH3UPOBAHHBIX (MH(OPMAIIMOH-
HBIX) CHCTEM B 3alTUIIEHHOM HCIIOTHEHUN.

[Ipu pazpaboTke conepkaHus MPAKTUYECKUX PA0OT YUHUTHIBAICS YpPOBEHBb CIOKHOCTH
OCBOGHHS CTYICHTaMH COOTBETCTBYIOIIEH TEMBbI, OOIUX U MPOQPECCHOHAIBHBIX KOMIETECHIIUH,
Ha popMuUpOBaHUE KOTOPBIX HampasieH [IM.01.

Brimonnenue npaktuyeckux padot B pamkax tem 2.1-2.11 MIK.01.02. «ba3bl 1aHHBIX»
[IM.01 «OxkcrmyaTaius aBTOMaTU3UPOBAHHBIX (MH()OPMAIIMOHHBIX) CUCTEM B 3aIIUIIIEHHOM HC-
MOJTHEHUW» TI03BOJIIET OCBOUTH KOMILIEKC pabOT CO3MaHUIO, peJaKTUPOBaHUIO 0a3 JaHHBIX U
CVYBU.



Pabouas TeTpaab [UIs BBINOJHEHUS TPAKTHUYECKUX 3ajaHuil mo Ttemam 2.1-2.11
MJIK.01.02. «ba3br nanabix» [IM.01 «3Dkcmmyaranus aBTOMAaTU3UPOBAHHBIX (MH(GOPMAIIMOH-
HBIX) CHCTEM B 3AIIMLIEHHOM HCIOJHEHHM» MMEET MPAKTUYECKYI0 HAIpPaBJIEHHOCTb U 3HAYM-
MocTh. POpMHUpYyEMBIE B MPOLIECCE MX MPOBEACHUS YMEHHUS MOTYT OBITh MCIOJIB30BAHbI CTY/ICH-
TaMH B Oyayiel mpogecCnoHaIbHOM e TeTbHOCTH.

80-90 % 3anaHuii HANPaBJIeHO HA BBHINOJIHEHHE, MOJAETUPOBAHUE O0YUYAIOIIMMHUCS
NPAKTHYECKUX BUAOB PadoT, CBA3AHHBIX ¢ Oyayuieil npogecCHOHANbHON 1eATeIbHOCTbIO
B YCJIOBHUSIX, MPUOJIMKEHHBIX K PeAJIbHbIM NMPOU3BOACTBEHHBIM.

Pabouas Terpaap npemaHa3HaueHa IS CTYACHTOB KOJUISKA, U3ydarommx Temsl 2.1-2.11
MJIK.01.02. «ba3er mannbix» [IM.01 «Oxkcrmmyatamusi aBTOMaTH3UPOBAHHBIX (MHGOPMAIMOH-
HBIX) CUCTEM B 3aLIUIIEHHOM HMCIOJHEHUW» M MOXKET HCIIOJIb30BaThCsI KaK HAa Y4eOHBIX 3aHSATH-
AX, KOTOpBIE MPOBOJISATCS M0/ PYKOBOJCTBOM IIpeNnojaBaTelis, Tak U Ui CAMOCTOATEIbHOTO BbI-
MOJTHEHHUSI TIPAKTHUECKUX padoT, MPeAyCMOTPEHHBIX padoyeil mporpaMMoil BO BHEAyIUTOPHOE
BpeMsL.

[IpakTuueckue 3aHATUS NPOBOJATCA B yueOHOM KaOMHETE, HE MEHee JABYX aKajeMuye-
CKUX 9acOB, 0053aTEIbHBIM JTAIIOM SIBIISIETCS] CAMOCTOSITEIbHAS ACITEIBHOCTD CTYACHTOB.

[IpakTryeckue 3aHsTHSA B cCOOTBETCTBHU ¢ TpeOoBanneM PI'OC BritoyaroT Takon 00s3a-
TEJIbHBIN AJIEMEHT, KaK UCIOJIb30BaHUE MIEPCOHATILHOTO KOMITBIOTEPA.

O1eHKH 3a BBINIOJHEHUE MPAKTUYECKUX paOOT BBICTABISIOTCS MO NATHOAIILHON CHCTE-
Me. OIEHKH 3a MPaKTHUECKUe paboTHI SBIISIOTCS 005S3aTebHBIMU TEKYIIMMHU OLIEHKAaMH TIO Te-
mam 2.1-2.11 MJIK.01.02. «ba3sr nanusix» [IM.01 «Dkcruryatanus aBTOMaTUu3MpPOBAHHBIX (MH-
(OpMaIIMOHHBIX) CUCTEM B 3ALIUIIEHHOM HCIOJHEHUM)» U BBICTABIISIIOTCS B KypHalle TEOpETH-

YECKOro 00y4YeHHs.



1 IEPEYEHDb TIPAKTUYECKUX PABOT 110 TEMAM 2.1-2.11 MK.01.02 «BA3bI
JAHHBIX» IIM.01 «9KCINIYATAIIUA ABTOMATU3UPOBAHHBIX (MH®OPMA-
HHUOHHBIX) CUCTEM B 3AIIMINEHHOM UCITIOJIHEHUW»

Koi-Bo 4yacos

Ne pas- | OcBoenue yme- TpaK- | Mpak-
1ea, Te- | HUHM B IPOIECCE Tema pakTUYECKOrO 3aHITUS TH9C- | THYC-
MBI 3aHATHS CkuX | CKHX
3aHA- | 3aHd-
THI THI
Tema 2.1. | mpoBoauts ana- | [Ipaktuueckas pabora Ne 1 Iloctpoenue 2 2
JM3, BBIACTATh | MOJIENed JaHHBIX
Tema 2.2. CYILIIHOCTHU U [Tpaktuyeckas pabora Ne 2 Iloctpoenue
CBSI3U IIPEAMET- | peJIALMOHHOM Mojenu AaHHbIX. Onpexene- 2 2
HOM 00JIaCTU M | HHE KJIFOUCH U CBsA3eH MEXIy 00beKTaMU
oTobpaxarb €€ | [IpakTuueckas padora Ne 3 BelimnosHenue
Ha KOHKPETHYIO | OIepaiiii peysiuOHHOM anreGpsl. 2 2
MOJIeJIb JAHHBIX
Tema 2.3. | Hopmanu3oBbl- | [IpakTrueckas pabora Ne 4 Ilpoektupona-
BaTh oTHOIIeHUs | HUe bJI. AHanu3 mpeamMeTHON 00JacTH. 2 2
npu npoektupo- | Iloctpoenne nHgonornueckoit Moienu.
BaHuu permsiuu- | [Ipaktuueckas pabora Ne 5 IlpuBenenue
OHHOH 0a3bl Tabmumpl K HOpManbHOW  (opme. ER- 2 2
JTAHHBIX JuarpaMma
Tema 2.4. | pabotath ¢ cu- | [IpakTudeckas padora Ne 6 YcraHoBka 9 9
ctemamu ympas- | PostgreSQL
neHust  Oazamm | [IpakTuyeckas padora Ne 7 Pabora ¢ mpo-
TAaHHBIX rpamMMoi psql — MHTEpaKTUBHBIM TEPMHU- 2 2
HasioM PostgreSQL
[TpakTnueckas pabota Ne 8 Pa3BéprriBanue 2 2
yueOHOM 0a3bl TaHHBIX
[TpakTrueckas padota Ne 8 OcHOBHBIE OT1€e-
paruu ¢ TabIuIaMu: co3/laHue, BBOJ JaH- 2 2
HBIX
[TpakTuyeckas padora Ne 9 Beinonnenue
OCHOBHBIX OTIEpalnii ¢ Tabnuamu: q00aB- 2 2
JIEHHUE CTPOK, YIOpsAA0YMBaHUE 110 aTpHOy-
Tam
[TpakTnyeckas padora Ne 10 BrimonHenue
OCHOBHBIX OTIEpaIlHii ¢ TabauIamMu: 100aB- 9 9
JIEHHUE CTPOK, YIOPAA0YMBAHUE 110 aTpHOYy-
TaMm.
[Tpaktuyeckas padora Ne 11 I'pynnupoBka 2 2
JTAHHBIX
Tema 2.5. | mpumensate Me- | [Ipaktuueckas padora Ne 12 Jlob6aBnenue 9 9
TONBI ~MaHUNY- | OTPAaHWYCHUHU
nvpoBaHus AaH- | [Ipaktuueckas padora Ne 13 Moaudukanus 2 2

HBIMHN

TaOIHIT TSI HOPMAJIU3AIIMH OTHOIIIEHUHN




Koi-Bo 4acos

Ne paz- OcBoeHue yme- IIpaKk- | IpaK-
jena, Te- | HHUM B mporecce Tema mpakTHYECKOTO 3aHSITHSI THqe- | THYC-
MBI 3aHATHS CRHUX CRHUX
3aHs- | 3aHs-
THI THI
[Tpaktuyeckas padora Ne 14 Coznanue 2 2
Ipe/ICTaBICHUMA
Tema 2.6. | ctpouts 3ampocs! | [Ipaktuueckas padota Ne 15 Pabota ¢ xo-
o 2 2
maunod SELECT
[Tpaktuyeckas padora Ne 16 Coznanue 3a-
IIPOCOB Ha MUHUMAaJIbHbIE 1 MAKCHUMAJIbHbIE 2 2
3HAYCHUS
ITpaxTnueckas padora Ne 17 Co3nanue noj- 2 2
3aIpocoB
[TpakTuyeckas padora Ne 18 Bribopka nan- 2 2
HBIX
[Tpaktuyeckas padora Ne 19 PaGora c
dbyHKIMeH unnest 2 2
[Tpaktuueckas pabota Ne 20 Coznanue 3a- 2 2
IPOCOB C OOUTMM TaOJIUYHBIM BhIPQKEHUEM
Tema 2.7. [TpakTuueckast pabora Ne 21 BeraBka cTpok 2 2
B TaOJIHIIBI
[Tpaktudeckas padora Ne 22 OGHOBICHHE 2 2
CTPOK B TabJuUIaxX
[TpakTuyeckas padora Ne 23 YV nanenue 2 2
CTPOK M3 TaOJIHI]
Tema 2.8. | ucronb3oBarth [TpakTiaeckast padborta Ne 24 CoznaHue mnpo- 2 2
BCTPOCHHBIE ME- | CTBIX MHAEKCOB
xaHu3Mel 3amu- | [Ipaktrueckas padota Ne 25 Co3nanue nH- 2 2
Tl MTHPOPMAILIUK | ICKCOB Ha OCHOBE BBIPAKEHHI
Tema 2.9. | B cucremax [TpakTuueckast padorta Ne 26 Mcnons3oBa- 9 9
ynpasjenus 0a- | Hue TpaH3aKIUi
3aMH JaHHBIX [TpakTrueckast padorta Ne 27 HMcnonbs3oBa-
HUE OJTOKUPOBOK — BCTPOSHHBIX MEXaHU3- 2 2
MOB 3alIUTHI HH)OpMAIHH
Tema [TpakTuyeckas pabora Ne 28 Pabora ¢ ko- 2 2
2.10 man0ii EXPLAIN
Tema [TpakTrueckas padota Ne 29 M3menenue
2.11. CXEMBI JJAHHBIX JIJI51 TOBBILLIEHUS IPOU3BO- 2 2
JUTEITHHOCTH 0a3bl JAHHBIX
[Tpaktuyeckas padora Ne 30 Monudukarus
3aMpOCOB JIJIS TIOBBITIICHUS TIPOU3BOUTEIb- 2 2
HOCTHU 0a3bl JaHHBIX
[TpaxTuueckast pabora Ne 31 Coznanue 3a-
MUIIEHHOM 6a3bl JAHHBIX C ONITUMHU3UPO- 2 2

BAaHHBIMH 3aITpoCaMu




2. Onucanue MOPSAKA BbINOJHEHUS MPAKTHYECKUX padoT

Ilpakmuueckasa paooma Ne 1
«llocmpoenue mooeneii OaHHBLX)

33[[3]-[1/161 MMOCTPOUTH CCTCBYIO, HCPAPXHUYCCKYIO U PCIIATMOHHYIO MOJCIIN IJIA 00BEKTA IO CBOE-

My BapUaHTy.

BapuanTel 3a1anuii:

Bapuanrt 1 Tlonuknuauka Bapwuant 9 ITocraBmuk cucrem | Bapuant 17 HopoxHo-
0e30IacHOCTH CTpPOUTETLHAS
(BuieoHa0MIOICHNE) KOMITaHUS
Bapuanr 2 bubnmoreka Bapuanr 10 IIposaiinep BapuanT 18 Depma
Bapwuanr 3 l'oponckas Te- | Bapwmanr 11 Kommanws, 3anm- Bapwuant 19 YB/
nedoHHas CeTh Marolasics paspa-
(ATC, abonen- 00TKOH MporpamMmm-
THI, OILIATA, HOTO 00ecTIeYeHus
nepero-
BOPBI).
Bapuant 4 ABuapeiics Bapuanr 12 HUN Bapwuanr 20 Herckuii can
(camoreTsl,
MUJIOTHI, peii-
CBI, TACCAKU-
pBI).
Bapuanr 5 [Ipeanpustue | Bapuant 13 OpaHyaii3UHroBas Bapuanr 21 Pexnamuoe
TOpProBiu (OT- KOMITaHUS areHTCTBO
JIEITbI, TOBApPHI,
MIPOJIABIIEL...)
Bapuanr 6 YHuBepcuteT Bapuanr 14 Banx Bapuanr 22 TpakTopHbIit
3aBOJ
Bapuanr 7 CrpoutenbHas | Bapuant 15 CrpaxoBas BapuanT 23 Kasuno
KOMITaHUsI KOMIIaHUSI
Bapuanr 8 Wurepner- Bapuanr 16 Kommnanus- Bapuanr 24 T'octununa
MarasuH paspabotunk DLP-
KOMITBIOTEPHOM CHUCTEM
TEXHUKHU
Ilpakmuueckan paboma Ne 2
«Ilocmpoenue penayuonnoi mooeau OAHHBIX.
Onpeoenenue Knwoueit u ceaszeil mexcoy 00vbeKmamu)
3aganue:

1. Ortkpoiite mporpammy ACCESS M co3JaiiTe HOBYIO 0a3y JAaHHBIX IO Ha3BaHUIO OaHKa

U3 Baiero Bapuanrta. Hactpoiite coxpanenue 6a3sl JaHHBIX B Barry mamnky.
TpeOyetcs co3nath 1 Tabnuity moa HazBanueMm KinueHTsl OaHKa.

no

3. B Tabnuue nomkHbl ObITH cnenyromue noist: Kox xknmnenta, @amunus, Mms, OtyecTso,
T0JI, JIaTa POXKACHUS, aapec, HoMep TenedoHa, macrmopTHeie naHHbe. [TomobOpars mpa-
BWJIBHBIM TUI JAHHBIX Ul Kaxkaoro nods. [lox knuenTa noymkeH BeIOMpaThes U3 (GUKCHU-
POBaHHOTO HAaOOpa 3HaUYECHUN (MY>KCKOM, JKEHCKHH).

4. 3anomHuTe Ta0NAMIY /Ul 5 KIMEHTOB Ballero OaHka.

o

Bapuantbl 0aHKOB:

Jlist TabmuIbl BI3MEHUTE 1IBET (POHA, IIBET TEKCTa, pa3Mep TEKCTa.




1 BapmaHT Coepbank

2 BapuaHT BTb

3 BapuaHt bank Canxkr-IlerepOypr

4 BapuaHT bantuiickuii 6aHK

5 BapHaHT Annha-6aHk

6 BapHaHT Bremmpombank

7 BapHaHT l'a3npombank

8 BapHaHT bank OtkpeiTHE

10.
11.

12.
13.
14.

15.
16.
17.

Co3znatb BTOpYIO TabuMIly K Baiel 0a3ze JaHHBIX 1o HazBaHueM Kpenutsbl 6aHka.

B tabnuue nomxkuel ObITh cienyromue nons: Kon kpenuta, HasBanue kpeauta IlIpo-
[IEHTHAas cTaBKa 1o kpeauty, Cpok kpenura, Y ciioBus kpeauta. [1ogo0paTs mpaBrIIbHBIH
THIT JaHHBIX U1 Kakaoro mojs. J[ins Cpoka kpemurta crienaTh GUKCHPOBAHHBIN HAaOOp
3HAYCHUH.

3anonHuTe TaOIUILY AJI 5 KPeIUTOB Ballero OaHka.

Jlist Tabnuibl U13MEHUTE 1BET (POHA, IIBET TEKCTa, pa3Mep TEKCTa.

Coznath TpeThio TabNMUILy K Baiieil 0a3e qaHHBIX O] Ha3BaHUEM Bkiaabl 6aHKa.

B Tabnuue nomkHe! 01T cnenyromue noist: Kox Bxiaga, Hazsanue Britaga [Iponentnas
cTaBKa 1o BKjiany, Cpok Bkiana, Ycnosus Bkiaaa. [lomobpaTs mpaBUIbHBIN TUI JAHHBIX
it Kaxaoro moiist. [t Cpoka Bkiaia cienarh GUKCUPOBAHHBIN HAOOP 3HAYECHUH.
3anoxHuTe TaOMUIy /U 5 BKJIaI0B MO BallleMy OaHKY.

Jlist TabnuIbl BI3MEHUTE 1IBET (DOHA, IIBET TEKCTA, pa3Mep TEKCTa.

Otxkpoiite Tabmuny Knuentsl Oanka. J[o6aBbre mons Bxman Ganka u Kpenut Oanka,
Cymma. Co3zfiaiiTe ¢ MOMOIIBIO MacTepa MOJACTAHOBOK PACKPBIBAIOIIUECS CITUCKH U3 Ta0-
mu1 Bxknaaer 6anka u Kpeautsr 6anka.

3anoJIHUTE TPU HOBBIX TOJIA TaHHBIMU B TaOsmie KinueHTr OaHka.

B kax ol TabnuIe co3MaiTe KIIFOYEBBIC MO (THIT TaHHBIX CUETUHK).

CozpnaiiTe cxemMy JaHHBIX (OTHOIIEHUS OJUH KO MHOTHM).
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Ilpakmuueckasa paooma Ne 3 «Bvinonnenue onepayuii peaayuoHno anceopol»

3amanmue:

Hanvl cneoyrowue mabauysl u3 peisyuoHHoU 6A3bl OAHHbIX

MNPEAIIPUATUHE

Ipen# HaszBanue PeliTunr TI'opon
180 DJEeKTPOHHUKA 230 Boponex
230 ["opmon3aBoa 300 MockBa
150 Cenpmar 140 Boponex
190 Xi1e003aB0OJ 300 Kypck
270 Pyaropmarn 240 MockBa

rie

[Tpen# — HoMep mpeanpusATHs, HOMEP OO M0 HEKOTOPHIM I'PYIIIIaM TOPOJIOB;
Hazpanue — Ha3BaHUE NPEANPUATHUS;
PelTuHT — peUTHHT IPEANPUATHS 10 HEKOTOPBIM IT0Ka3aTeIsIM;

MNPOAYKIUA

Ilpoa# | HaumenoBanue | KoumuecTBo I'opon
10 |MarautodoHbI 12000 Boponex
20  [Kpomatm 15000 Mocksa
30 |TpakTopsl 20000 Boponex
40 |Kyxam 30000 Open
50  [IIpoayKTsI 10000 Boponex

rie

[Tpon# — HOMEp MPOIYKIIUY;
HaumenoBanue — HaMMeHOBaHUE MPOIYKIIUH;
KonunuecTBo — KOIMYeCTBO MPOAYKIIMH, BBITYCKaeMOl B IO/l B JAHHOM TOPO/IE;

JIMYHOCTD

JIlnu# | @amunusa |[opox lenb_poxa  |[Ipen#

55 MBaHoB Boponex (15.03.02 180

10 [TeTpos Mocksa  |17.02.95 230

100  |Cupopo  |Boponex [03.12.93 150

190 |VBaHOB Kypck 18.04.91 190
rie

JInu# — HOMEp JIMYHOCTH;
[Tpen# — HoMep mpeanpusATHs, I71e paboTaeT JaHHas JTUYHOCTb.

IMPEJ_ITPOJA
Ipen# | llpon# | T'on Bripadorka
150 30 2000 150
180 10 2000 100
190 50 2001 50
230 50 2001 120
270 20 2002 50

11



rae

[Ipen# — HOMEp NpennpusITUs;

[Tpon# — HOMEp NMPOIYKIUY;

['ox — rox BeITycKa MPOTYKIUY;

BripaboTka (ThIC.py0) — KOMUYECTBO MPOAYKINU JaHHOTO IPEAIPUSITHA.

CocTaBuTh BBIPAKEHUS PENSILIMOHHON anreOphl MO CIEAYIOIIUM ITYHKTaM U MO0Ka3aTh Pe3ylbTH-

PYIOILYIO TaOIHITy:
1) IlonyuuTh Ha3BaHUS OPEANPUATUN, TPOUZBOIAIIMX MPOIYKIIHIO ¢ HOMepoM 30.
2) Ilomyuuth MMeHa NPEIIPUIATUNA, TPOU3BOASIINX MPOIYKIIUIO BCEX COPTOB.

3) IlonyuuTh HOMEpa NMPEANPUITUH, MPOU3BOIALIMX MO KpalHEH Mepe Ty MPOAYKIUIO, KOTO-
PYIO BBIIIYCKAET Npeanpusatue ¢ Homepom 190.

4) Tloay4yuTh napsl NPEINPHUATHI, HAXOISAIIUXCS B OJHOM TOpO/IE.
5) Ilony4yuTh UMEHA IPEANPUATUNA, HE MPOU3BOAIIMX MPOAYKIHIO ¢ HOMEpPOM S0.
6) BriOpaTe nHpOpMaIUO 000 BCEX MPEITPHUATHSAX.

7) BpiOparh Ha3BaHHE NPOAYKLUH, Y KOTOPOH KOJIMYECTBO MOTPEOIEHUS B TOPOJIE HAXOIUTCS B
nuamnaszone ot 12000 o 15000.

8) BriOparh Ha3BaHUE MPEANPUATUH, Y KOTOPBIX BbipaboTka mpoaykuuu B 2001 r. Ha enuHULlY
pabotaromiero cocrasmia 100 TeIC. pyo.

9) BriOpaTh Ha3BaHUE MPEANPUITHI, KOTOPBIE MPOU3BOIAT 33/IaHHYIO MTPOAYKIIHIO.

10) BeiObpaTh Bce mapbl Ha3BaHUIl TOPOJOB, Ui KOTOPBIX MPEANpPHUSITHE U3 MEPBOTO ropoja, a
MHTEPECYIOIIast IPOTYyKIUS BO BTOPOM I'OPO/IE.

11) BeibpaTh pamunuu arofei, KoTopble paboTarOT Ha MPEANPUATHH C 3aJaHHBIM Ha3BaHUEM (7).

12) BeiOpats paMuimu J0ei, Y KOTOPBIX TOPOJI MPOKUBAHUS COBIIAJIAET C TOPOJOM HAXOXKJIe-
HUS IPEIIPUITHS.

13) Onpenenuth (amMuIuu JTOAeH, HauynHaommecs Ha «», paboTaromux Ha MPEANPHSTHU C
3aIaHHBIM Ha3BaHUEM IIPEANIPUATHS.

14) OmnpenenuTh Ha3BaHUE MPEANPUATHI, MPOU3BOASIINX TPOAYKIIHIO C 3aJaHHBIM HOMEPOM (?)
B 3aIaHHOM 1oy (?).

15) OnpenenuTh Ha3BaHWE NPOAYKLMHU C 33JaHHBIM HOMEPOM, UMEIOLIEH BhIpA0OTKY Ha €IUHU-
1y paboratoriero > 100 TbIC. pyo.

16) OnpenenuTh HOMEpa NpeAnpusITHil 3 Boponexa c¢ peituarom Boite 20.

17) Onpenenuth HOMepa NPEANPUATHI, UMEIOIIMX B CIIUCKE pabOoTaIOIUX 110 KpaiiHeil mepe o1-
HOro «/BaHOBY.

18) HaiiTn uMeHa npeaAnpusaTUii, MPOMU3BOIAIIMX MO KpaHEN Mepe OAHY MPOAYKIIMIO C HOMEPOM
50.

19) OnpenenuTh HOMEPa MPOIYKIIMHU, MTPOU3BOAIINX M0 KpaitHEeHl Mepe Bce BUABI MPOTYKIIHH,
MIPOU3BOUMBIE PEATPUATHEM C HOMEepoM 270.

20) [Tomyuuts HOMepa MPOAYKLHHU, KOTOpas uMeeT KosnyectBo 6oziee 15000, nubo mpousBo-
TUTCS IpeAnpusTHeM ¢ HomepoM 270, mubo To U apyroe.
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Ilpakmuueckasa paooma Ne 4
«lIpoekmupoeanue BJ/]. Ananuz npeomemmnoii oo1acmu.
Ilocmpoenue ungponozuueckoit mooenu,

3aganue:

1.

2.

CrpoekTrpoBaTh 0a3y TaHHBIX IS IPEIMETHOM 0OJIACTH 110 BAlleMy BapUAHTY:
v [IpoaHaJIM3MPOBATh IPEIMETHYIO 00JaCTh, TO €CTh ONPEAEIUTh KOJMYECTBO HE-
00X0oaMMBIX TabIUIl (HE MEHBIIIE TISITH);
v’ ompeneuTh HEOOXOAUMBIE aTPUOYTHI I OTHOIIECHHIA;
v’ onpenenuTh cBsa3u oTtHomenui (1 N);
v’ OTHOILIECHHS JOJKHBI ObITH HE MEHBIIIE, YEM BO BTOPOI HOPMaJIbHOM (opMe.
[TocTponTth HHDOIOTHYECKYIO MOJIC/Ib Ballel 0a3bl JaHHBIX.

Bapuant BbIOpath TOT ke, uTo ObuT B [IpakTHueckoit padote Ne 1.

Ilpakmuueckan paboma Ne 5 «Ilpusedenue madauyvt K Hopmanwvhou popme. ER-
ouazpamma

3amanmue:

oA~ wWNE

IToctpouts ER-auarpammy no BamemMy BapUaHTYy.
CoznaTh 6a3y HaHHBIX 10 BamieMy BapuaHTy B MS Access.
Co31aTb HEOOXOIUMBIE CBSI3U.

Jo6aButh 4-yro Tabauily K Bameii 0a3e TaHHBIX.
[TpuBecTr Bce TaOIUIIBI K 3-€if HOpMaITBLHOU (hopme.
Co3math 3anpoCHI 10 33/IaHUIO0 K BalllEMy BapHaHTY.

Ilpakmuueckas paboma Ne 6 «Yemanoska cucmemot ynpagnenus oazamu oannwix POSt-

greSQL»

3ananmue:

Vemanoexa na Windows

1.

C odunmansHoro caiita ckayars PostgreSQL Bepcum 11.5 mnst Windows 64X u ycraHo-

BUThH Ha Ballly BUpTyanbHyt MaimHy ¢ Windows 10. (mpu HE0OXOAUMOCTH MOXKHO HCIOJB30-
BaThb
postgresql-database)

2.
3.
4.
5.

nosicHeHus: 1o cceuike:  https://o7planning.org/ru/10713/installing-and-configuring-

3armoMHHTR/3ammucaTh napoib U MOpT, 10 KoTopomy padortaet PostgreSQL.
3a BpeMsl YCTaHOBKH M 0 3aBEPIICHHH YCTAHOBKH ISl OTUETA C/IENaiTe CKPUHILIOT.
[Tocne 3aBepiieHUs yCTAaHOBKYM NIEPE3arpy3UTe Ballly BUPTYAJIbHYIO MAILNHY.

ITo ccpuike https://edu.postgrespro.ru/demo_small. zip ckadaiiTe TecToByt0 0a3y JaHHBIX

JUIS pa3BEPTHIBAHUS.

6.

3amyctute u3 nanku ¢ PostgreSQL pgAdmin4. Yo6enutech, 4TO OH 3aIyCKaeTCsl U BbI B

Hero 3axoaute. Caemaitte 1y1st OT4€Ta CKPUHIIIOT.
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[Tpu npaBuIBHOM PaOOTHI BBI IOJDKHBI YBUJICTh:

@dmin File~ Objectv Toolsv Helpv

Browser Dashboard Properties SQL  Statistics Dependencies Dependents ®
v = Servers (1) . . .
" Server sessions Transactions per second
v @PostgreSQL 1 I
» = Databases 6.0 2.00 -
> &b Login/Group Roles 5.0| HTOtal MTransactions
N Tablespaces 10 Active 1.50 ICommits
P Wdle WRollbacks
3.0 1.00
2.0
0.50
1.0
0.0 0.00
Tuples in Tuples out Block I/0
1.00 a0 125
Wnserts WFctched WRcads
Updates 60 Returned 100 Hits
W0eletes 75
0.50 40
50
20 25
0.00 0 0
Server activity
Sessions  Locks Prepared Transactions  Configuration Q  Search =
PID Database User Application Client Backend start State 1
© W 3156 2019-10-17 22:55:54 M3SK )
Yemanoeka na Linux
7. Import the repository key from https://www.postgresql.org/media/keys/ACCC4CF8.asc:

sudo apt-get install curl ca-certificates gnupg

curl https://www.postgresql.org/media/keys/ACCC4CF8.asc | sudo apt-key add -

8. Create /etc/apt/sources.list.d/pgdg.list. The distributions are called codename-pgdg. In the
example, replace buster with the actual distribution you are using:

\ deb http://apt.postgresql.org/pub/repos/apt/ buster-pgdg main

Q. (You may determine the codename of your distribution by running Isb_release -c). For a
shorthand version of the above, presuming you are using a supported release:

sudo sh -c 'echo "deb http://apt.postgresqgl.org/pub/repos/apt/ $(Isb_release -cs)-pgdg main" >
letc/apt/sources.list.d/pgdg.list’

10.  Finally, update the package lists, and start installing packages:

sudo apt-get update

sudo apt-get install postgresqgl-11 pgadmin4

11.  Alternately, this shell script will automate the repository setup. The script is included in
the postgresql-common package in Debian and Ubuntu, so you can also run it straight from
there:

sudo apt install postgresql-common

sudo sh /usr/share/postgresql-common/pgdg/apt.postgresql.org.sh

12. Copoc mapours:

sudo -u postgres psql postgres
# \password postgres

Enter new password:
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13. 3anyctute u3 nanku ¢ PostgreSQL pgAdmin4 wnu TepMuHana u yoeauTeCch, 9TO OH 3aIyc-
KaeTcsl U Bbl B Hero 3axoaute. Caenaiire ans otuéra ckpuHIIoT. [lpu npaBuiibHOI paboTe BbI
JIOJDKHBI YBUJIETh TAKOE XK€ OKHO, KaK IIpH ycTaHoBKe B Windows.

Ilpakmuueckasa paooma Ne 7 «Padoma ¢ npozpammoit psql — unmepaxmuenvlm mepmuna-

aom PostgreSQL»
3amanmue:
Pabomaem 6 Linux
1. B TEepMHUHAIE 3aITyCTUTh psql.
Ecnu Beimaér 3aMevanue, 4To poJM HE CYNIECTBYET, 3TO 3HAYUT, YTO MHTEPAKTUBHBIA TEp-
MUHAJ psql 3aIyIieH, HO HYXHO CO311aTh pOIIb.
JIubo createuser role (BmMecto role mms Barero mosb3oBatenis), Ju00 3amycTuTh pgadming
ﬁ
@A’dl‘ﬂih File~ Object~ Toolsv Helpv
Browser Dashboard Properties SQL  Statistics Depe

~ = Servers (1) .
Server sessions

v @1
v = Databases (1) 6.0 :

~ == postgres 5.0 -ilcltel-.-e
> [5¥|casts 4.0/ jgmrotal
» %P cCatalogs 30
» |Z! Event Triggers 20
> EMEnsiuns .
* Z= Foreign Data Wrappers 00
> | anguages
» % schemas Tuplesin Tuples out

gin/Group Roles (10) -
5, pg_execute
5 pg_monitor

£ pg_read_all_settings Refresh...

U.3U|

Login/Group Role... )
etch

a00
600

Znorm raad all ctate

— CO3/1aTh TOJb30BATENs C MPUBUIIETUAMHU CYMEPIHOIb30BaTeNs (MOXKHO YCTaHOBUTH Ha BCEX
MYHKTaX «1a»).

CKpHMHIIOT ¢ OKHOM IIPUBHWJIETHH U POJIM B OTYET.

2. OTKpBITH HOBBII TEepPMUHAJL
Habpatp B Tepmunane psql. (KommenTapuii Ha OTCYTCTBHE POJIM HE JIOJDKEH OOJIbIIE MOSB-
JAThCA)

C momoripio createuser --help BeisicHUTB, a 3aTeM co31aTh MOJb30BaTesst 00t ¢ MpaBamMu
HOJIKJIFOYCHUS K CEpPBEPY 10 YMOIYAHHUIO U MOJIL30BATENs C UMeHeM test 0e3 moAKITI0YeHUS K
cepBepy.

CKpHUHIIOT c KOMaHIaMH B OTYET.
Yo6emutbes, uto B pgadmin (refresh — oOHOBIIEHHE)TOSBUINCH CO3/TaHHBIC BaMH TIOJIh30Ba-
TEJIM ¥ IPOCMOTPETh B CBOMCTBAX MX MPUBUIICTHH.

3. C nomoinpro KoMaH bl Aropuser ynanute monb3oBatens test. Mapopmaiuio kak BOCIOIb30-
BaThCsI JIAHHOW KOMaH/I0HM y3HATh ¢ momortpio dropuser --help mim ¢ momomnso 10KymMeHTa-
1017011 PostgreSQL.
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CKpHHIIIOT ¢ KOMaHI0# B TepMuHaAe U wHpopmMarmei uz pgAdmin o6 ymanenuu test B ot-
YET.

C nomorpio komanbel created —O user test cosmath HOBYIO 0a3y JaHHBIX, rjie USEr Bar
N0JI30BATENb C IIPaBaMU CyNeproib3oBarens, test — Ha3BaHue co3aBaeMoil 0a3bl JaHHBIX,
napamerp —O yKa3bIBaeT IMOJb30BaTeNsi B KayecTBE BIIAJENblia CO37aBacMOi Oa3bl.
Co3pnaiire emeé OJIHY 0azy JTAHHBIX o MMEHEM testl.
CKpHHIIIOT ¢ KOMaHIO0M U CKpUHIIOT ¢ nHbopManueii o mossienun o1 test u testl B pgAd-
MIN B OTYET.

C nomonipto komanzael dropdb ynamute 6a3y manubix testl. Mudopmanunio kak BOCIOIb30-
BaThCsl IAHHOW KOMaHJ0W y3HaTh ¢ momoinbio dropdb --help mim ¢ momompio q0KymMeHTa-
117071 PostgreSQL.
CKpHHIIOT ¢ KOMaH/JI0M B TepMHuHANIE U MHpopmanueit u3 pgAdmIn o6 ynanenun testl B or-
YET.

C nomomnipro koMan el PSQl —I (2:1) BeIBeqMTE Ha 3KpaH CUCOK 0a3 AaHHbIX. OOpaTuTe BHU-
MaHHe Kakue 0a3bl JTAaHHBIX HpUHaIeKaT KaKUM H0JIb30BATEIISIM.
CKpuHIIOT B OTUET co CIIUCKOM 0a3 JTAHHBIX.
C nomoipto Ctrl+Z MOKXHO BBIHTH U3 peKHMA ITPOCMOTPA.

C mnomompio  komauael  pPg_dumpall  BeimomHuTE  O9Kam  Bcex  0a3  JIaHHBIX.
B oTuéT moapo6HO (Kak BbI MOHSUIM TEKCT O3Kara) paciucarh, 4To Cleiaia JaHHas KOMaH/Ia.

C nomorpto koManel Pip install pgcli ycranoBuTh yTHINTY ¢ aBTO-AOMONHEHUSIMH U TIO/I-
CBETKO# CHHTaKcuca. B mpoliecce YCTaHOBKH MOMPOCAT YCTAHOBUTH PIP — yCTaHABIUBAEM.
C nomomsio komanabl pgcli —U user —W test 3amyckaem nmannyro yruiaury. User — Baim
MOJIb30BaTeNb C MIPaBaMH CYIEpIoab30BaTed. B mpoliecce MOryT monpocuTh e pas ycra-
HOBKY — corjarmraemcs.
Boiias B yrunuty u yBuaute test: — mporpamma x A€t Bamux koman. [lompoOyiiTe co3nath
tabauiy B 1I00bIM UMeHeM (Create table ...). Kak mannas yrwimra mojckasbiBaeT ONIMOKN?
—  Bam OTBET u CKpUHIIOT € BaIlllUMH BapHUaHTaMH B OTYET.
C noMoIIs10 KOMaH I eXit BEIATH M3 TaHHON YTHIUTHI.

Ilpakmuueckasa paooma Ne 8 «Pazeépmuieanue yueonoi 6a3ot OGHHBIX)

3ananmue:
Pabomaem ¢ Linux

1.
2.

3anyctuth TepmuHain. HE 3AITYCKATD pgadmin4.

C mnomomiplo KOMaHabl W(get (koMaHJa cKauyuWBaeT W3 HMHTEepHeTa (hailiibl) U CCBHUIKU
https://edu.postgrespro.ru/demo_small.zip ckauate y4eOHyt0 0Ga3zy HaHHBIX «ABHANEpPEBO3-
KHN». Ky):[a BBITIOTHSIETCS CKQUNBaHUE? — OTBETUTH B OTUETE.

C momompio komauabl unzip demo small.zip pacnakoBath yueOHyto 6a3y. Kyma pacnako-
BaJICsl apXUB? — OTBETUTH B OTYET.

C nomompio koMmaHAbl sudo su postgres TepeinTe Ha WCIOJNB30BAaHUE MOJIH30BATEIS
postgres, Tak kak Bcst paboTa ¢ PostgreSQL ocymiecTBisieTcs moj noib3oBaTesieM postgres.

C nomomnipro komansl psql -f demo_small.sql -U postgres co3nate 6a3y AaHHBIX B BalieMm
KJlactepe PostgreSQL. (momxHa MOSIBUTCSI uH(pOopMAaIus: postgres=%$)
C nomorsio (aitna «Illmapraika Mo OCHOBHBIM KOMaHJaM. ..» OOBSICHUTH B OTUETE KOMAH]TY
u ¢€ mapameTpbl. (0OBSICHUTD 4TO 3HAYHUT napametp —f, mapametp -U)

C momompro komanasl psql -d demo -U postgres moaKIIOYUTHCS K Balleld 0a3e JaHHBIX.
CrmenaTh CKpHUHIOIOT C KOMaHAaMH. (ZOJDKHA mOsBUTCS — wHpopmamus: demo=$)
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C nomomkto (aiina «lllmapraika mo OCHOBHBIM KOMaHJIaM...» OOBSICHUTH B OTUETE KOMAHY
U e€ mapaMmeTpsl.

Ecau BBl BCE nenmaere mpaBHIIBHO, HO OocTaérech B pekume POStgres=$, to mabepure KOMaHay

\connect demo ((momkHna mostBuTcst nabopmMarwst: demo=3$).

7. 3amyctuth pgadmind. YGeauthces, 4To TaM MosBUIIACH 01 eMO, yOeIuThCsl, YTO MOSBUIIUCH
Tabnuiel B HeW u3 demo small.sql. CoenaTh CKpUHIIOT B OTYET.

Teopus:
st co3panus tabsui B si3bike SQL cimykut komanga CREATE TABLE. Ee nmonnHbiil cuHTaKcuc
IpeJcTaBlIeH B JoKyMeHTanuu Ha PostgreSQL, a ynpolieHHbIl CHHTaKCUC TaKOB:

CREATE TABLE "ums_Tabnump"

( UMs_TIOJISt TUT JTIAHHBIX [OrpAaHUYEHUSI 1IETOCTHOCTHU],
WUMS_TTIOJISl THT_JIAHHBIX [OTpaHUYEHUs IE€JI0CTHOCTH |,
MMS_TIOJIsl TUM_JIAHHBIX [OTpaHUYEHUs] EJIO0CTHOCTH ],

[orpaHUYEHUE IIEJIOCTHOCTH ],
[epBUYHBIN_KJTtOY],
[BHEHTHHI_KITI04] );

B KBaApPaTHBIX CKOOKaX ITOKa3aHbl HEO0A3aTEIIbHBIC DJIEMCHTHI KOMAaH/HI. IIocme KOMaHbI HYXK-
HO ITOCTAaBUTHb CUMBOJI».

Onucamme arpudyra  Ham arpmbyra Tun pasmaex Tun PostgreS0L  Orpasnmyennsa

Koy camonera, TATA aircraft_code Campoiennii  char(3) NOT NULL
Momean camMoeTa muodel CumposHb — text MNOT NULL
MakrmmansHan Jank-  Tange Yncnoeod integer NOT MULL
MOCTh ST, KM range > 0

8. Komanna mist co3nanus nepBoii Tabauibsl «CaMoJIeTh TaKoBa:

CREATE TABLE aircrafts (aircraft_code char( 3) NOT NULL, model text NOT NULL, range

integer NOT NULL, CHECK (range > 0), PRIMARY KEY (aircraft_code ) );

9. Jns npocmotpa ucronb3yercs: komanaa \d aircrafts. Ckpuniior B otyer. (Shift+ZZ mns Bbi-
X0J1a U3 peKUMa IMPOCMOTpa)

10. 3anmyctute pgadmin4, Haiiaure 9Ty TaOIUILy TaM, ceTaiTe CKPHHIIOT.

Teopus:

Tenepp ~ MOXHO  HPUCTYNUTb K  BBOJAY  JaHHbIX B Tabmumy  «CamomeTsi».

st BeImonHeHus 1ot oneparuu cryxuT komanaa INSERT. Ee ynpomennsiii popmat Takos:

INSERT INTO wums_tabmunsl [( umsa_arpuOyra, ums arpubyra, ... )] VALUES ( 3Hauye-

HUe aTpulyTa, 3HAUCHHE aTpulyTa, ...);

11. Beectu OJIHY CTPOKY c MIOMOUIBIO KOMaH/1bl
INSERT INTO aircrafts ( aircraft_code, model, range ) VALUES ( 'SU9', 'Sukhoi SuperJet-
100", 3000 );

12. nst npocMoTpa UCIIOJIb3yeTCs BbIOOpKA SELECT:
SELECT * FROM aircrafts;
CKpUHILIOT B OTYET.

13. Teneps 100aBUTH 8 CTpOK:

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

14. [IpocMoTpeTh U clienaTh CKPUHIIOT B OTYET.

15. C noMompo KoMauas! eXit BBIMTH U3 0a3sl 1aHHbBIX demo.

16. C nomoImpio SU BOMTH 1O BAIlIUM I10J530BATEIEM.

17. C nomomsto shutdown now seixirounts Ubuntu.

17



Ilpakmuueckasa paooma Ne 9 « Boinoninenue ocHo6HbIX onepayuil ¢ madoauyamu: co3oanue,
6600 OUHHBIX)

3amanmue:

1. 3anycTUTh TEPMUHAIL.

2. [lepeiiTu Ha mosab30BaTeNsa POStgres (komMaH1a MPOMKUCaHa B IPEIbIAYIIEH MPaKTUIECKON
pabore);

3. Bamyctuth Psql (komanga mponucaHa B IpeabIAyIIeH IPaKTHIeCKoi padore);

4. [Moaxmounthest K 6a3e naHHBIX MO (KOMaHAa MpOMKCaHa B MPEIbIAYIICH MpaKTHye-
CKoH pabore);

S. BriBectn Ha 3kpaH coxepxkumoe Tadbmuibl Camonérsl, yToOBl YOeOUThCS 4TO BCE Mpa-
BHJILHO paboraer.
CraenaTh CKpUHIIIOT BCEX KOMAaH/I BBILIIE.

6. JInst ynopsiiouMBaHusi CTPOK MO 3Ha4YeHHI0 aTpuOyta model u mopsiika pacmosoKeHus
CTOJIOIOB BOCIIOJIb3YHTECHh KOMaHJI0M:

SELECT model, aircraft_code, range
FROM aircrafts

ORDER BY model;
B otuér CKPHHIIOT XU OTBET HA BOIIPOC: Y10 U3MEHUIIOCH?

7. BLI6I/IpaeMI>Ie CTPOKH H3 Ta6J’II/ILIBI MOXHO U3MCHHUTb U OI'PaHUYUTDb BBI60p C IMIOMOIIBIO
WHERE B KOMaH/Ie SELECT:
SELECT model, aircraft_code, range

FROM aircrafts

WHERE range >= 4000 AND range <= 6000;
I[aHHaH KOMaHJa BI)I6I/Ipa€T MOACIN CaMOJIéTOB, Y KOTOPLIX MaKCHUMAJIbHad JaJIbHOCTb moJiéta
HaxXo4uTcCd B IIpeJciIax OT 4 a0 6 TBICSY KM BKIIIOUUTEIIHHO.

8. Hanummure koManay A oToOpa)keHUsI Ha 3KpaHe Mojienei caMosiéra ¢ MaKCUMalbHON
nanpHOCThIO nmonéTa 6onbItre 1000, Ho MeHbIe 3000 KM.
9. Hanwumure koman Ty /1 0TOOpaykeHHsI Ha SKpaHe ToJbKo camoiéra Boeing 737-300 (tax

KaK 3TO TEKCT, TO UCIIOJIb3YIOTCS OJIMHAPHBIE KaBBIUKH).
B otuér ckpunmmor ¢ n.7, n.8, m.9.

10. C IIOMOIIIBIO KOMAaHIbI
UPDATE aircrafts SET range = 3500
WHERE aircraft_code = 'SU9';

obHoBHTE HaHHBIEC A camonéra Sukhoi Superet, Teneprb ero naabHOCTH MOJNETA B TAOIUIIE U3-
menusack ¢ 3000 km 10 3500 kM.

11.  BeiBegure uHGpOpMAlLMIO HAa 3KPaH TOJIBKO 00 WM3MEHEHHM 3TON CTPOKHM B TaOiuIe.
B otuér ckpunmor c m.10 m .11

12. C nomomsto komanasl DELETE MoHO ynansTh CTpOKM U3 TaOnuilbl 100 Bee, MO0 1Mo
YCIIOBHIO: DELETE FROM uMs_TaOJIUIIBI WHERE YCIIOBHE;
VY nanure CTPOKY C KOJIOM CNI1 c MIOMOIIBIO KOMAaH/IbI:
DELETE FROM aircrafts WHERE aircraft_code = 'CN1,

[Tpu ycnemnom ynanenuu crpoku CYBJI BeiBoaut nngopmarmo DELETE 1.

Ha skpan BbIBenTe HH()OPMAIIHIO CO BCEMHU OCTABIIUMHUCS CTPOKAMH.

13.  C nmomompio KOMaHAbl yaanuTe HHQOpMAIUIO O caMoJIeTax ¢ AaJbHOCTBIO MojieTa Oojee
10 000 KM, a TaKXe C NATEHOCTBIO MoJIeETa MeHee 3000xMm:
DELETE FROM aircrafts WHERE range > 10000 OR range < 3000;
Ha skpan BbIBetnTe HH()OPMAIIHIO CO BCEMH OCTABIIUMHUCS CTPOKAMH.

18



14, C nomompro koManael DELETE FROM aircrafts; ynmanute Bce CTpokH B TaOiHIIE.
Ha IKpaH BBIBE/IUTE uHpOpPMaLIUIO co CTpOKaMu TaOJTHUIIBI.
B otuér ckpunmot ¢ n.12, .13, n.14.

15. C nomol1blo KJIaBUILN «CTPEJKAa BBEPX» Ha KJIaBUAType HallAUTe 1BE KOMaHbl C KOMaH-
noit INSERT mist moGaBieHus BOCbMHU CTPOK M ISl JOOABJIEHUs OAHOM CTpoKH B Tabmmiy Ca-
MOJIETHI. Brinoanure 3TU KOMAaH/IbI.
BriBenure wHpOpMANHMIO O CTpOKax TaONMIBI Ha JKpaH (JODKHO OBITH CHOBa 9 CTpOK.)
B oTuér ckpuHIIOT ¢ KOMaHamH 11.135.

16.  Habepute KOMaHAy /S — MPOCMOTP BCEX KOMaH I, KOTOpbIe Bbl Habupanu. (Shift+ZZ s
KOPPEKTHOTO BBIXOJa U3 PEXXUMa MPOCMOTPA).

17.  JIns cozmaHusi BTOPOi TaOIUIBI UCIIONIB3YHTE CIEAYIONIYI0 KOMaHy:

CREATE TABLE seats

(aircraft_code char(3) NOT NULL,

seat_no varchar(4) NOT NULL,

fare_conditions varchar( 10 ) NOT NULL,

CHECK ( fare_conditions IN ( 'Economy', 'Comfort’, 'Business') ),

PRIMARY KEY (aircraft_code, seat_no),

FOREIGN KEY ( aircraft_code)

REFERENCES aircrafts (aircraft_code )

ON DELETE CASCADE);
CxpuHiot ¢ .17 B OTYET.

18.  OrtkpwiTh yuebHoe nmocobue Ha cTp.31-33 u k komanze B 11.17 naTh MoAPoOHOE OMHCaHNEe
K K@XJ0H CTpOUKe.

19.  C nomomsto komanpl \d seats npocmorpeTh AanHble TaOmuIbl. (Shift+ZZ mis koppekT-
HOT'O BBIXOJIa U3 PEXKHUMA IPOCMOTPA).

20.  C momourbto KoMaHbl \d MPOCMOTPHUTE CIIUCOK BAIIUX TAOJIHII.

21. HabGepute crnenyromyto kKomMaHay 1O A00aBICHHIO JaHHBIX B Tabmuiy «Mectay:

INSERT INTO seats VALUES ('123', '1A", 'Business');

CYB/l Bam Bbimact omubky. C momonipio ydyeOHOro mocobus Ha ctp.34 B OTYET HAMUCATh O
PUYMHE OUIHOKH.

22. C MTOMOILIBIO KOMaH/IbI:
INSERT INTO seats VALUES

('SU9', '1A’, 'Business'),

('SU9, '1B', 'Business'),

('SU9', '10A", 'Economy'),

('SU9', '10B', 'Economy' ),

('SU9, '10F', 'Economy"),

('SU9', '20F', 'Economy');

BHECHUTE 3amUCH B Ta0nuiy «MecTay.

BriBeuTe Ha KpaH comepkuMoe Tabauibl MecTa.

23. Jlns Bcex MoJelnel caMoJIETOB BHECTH Te ke MecTa, uTo st SU9. Jlinsg sToro HeoOXoau-
Mo i Kaxaoro camonéra moBroputh komanay INSERT INTO seats VALUES, usmenns ‘SU9’
Ha HOMeEp JIpyroro camonéra. B urore qomxkHO momyduTcs: 54 CTPOKH.

24, Ha skpaH BbIBECTH BCE TaHHBIE IO MECTAM CAMOJIETOB. B OTYET CKPUHIIIOT.
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Ilpakmuueckasn paboma Ne 10 «Bvinoninenue ocnognvix onepayuii ¢ madauyamu: 0006age-

HUe CMPOK, ynopa0ouueanue no ampuodymam

3aganue:

1. 3amycTuTh TEpMHUHAJ, IEPEHTH HA MOIb30BaTENs POStgres, moaKIoYuThCS K demo.

2. IlpoBeputh HamuuMe TAOJIUI U UX JAHHBIX (BBIBECTU HA IKPaH JTAHHBIE OJHOM TaOIUIIBI U
JaHHBIC BTOPOU TAOJIHIIB).

3. Jlnsa moacuéra cTpoK MCHONB3YIOT (QyHKUUIO count. [Ipennonoxum, 4To HEOOXOAUMO
MOJICYUTATh KOJMYECTBO MECT B ONpPEACNEHHOM CaMOJIETE, ISl 3TOT0 HYKHO HCIOIB30-
BaTh CIIEIYIOIIYIO KOMaHy:
SELECT count( * ) FROM seats WHERE aircraft_code = 'SU9';

4. Jlns moncu€ra MECT BO BCEX CaMOJIETaX Cpa3y HMCHOJIB3YIOT CICAYIOIIYI0 KOMaHIY:
SELECT aircraft_code, count( * ) FROM seats
GROUP BY aircraft_code;
I/Ie IPOUCXOIUT Omepalus TPYNIUPOBKU AaHHBIX To atpudyry «Kox camonéra» u3
CTPOK  TaOJUIIBI «Mecray. Group by  rpynmupyer o aTpuoyTy.
B 0TuéT CKpUHILIOT ¢ KOMaHAaMH BHIIIIE.

5. Jlig copTUPOBKH JaHHOU BBIOOPKH IO YKCITY MECT B CaMOJETaxX UCHOIB3YIOT KOMaHY:
SELECT aircraft_code, count( * ) FROM seats
GROUP BY aircraft_code
ORDER BY count;

6. UtoObI ObUTa HATIIAAHA TPEICTABICHA COPTHPOBKA IO YUCIY MECT B CaMOJIETaX, J0OaBb-
T€ BCEM CaMOJIETaM JOTIOJIHUTEIbHBIE MECTA.

7. IloBTOpPUTH KOMaHIy C MYHKTa 5 U CJeNlaTh CKPUHILIOT pe3yJIbTara.

8. UToOBI BBIOJHUTH TPYHIHPOBKY IO JBYM aTprHOyTaM HYKHO MPUMEHHUTH CIEAYIONIYIO

KOMaHJy:
SELECT  aircraft_code, fare_conditions, count( * ) FROM  seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;
B 0TuéT BCTaBUTH CKPUHIIOT C PE3YIbTATOM U OTBETOM Ha BOMpPOC: Kakue JABa aTpulyTa
OBLIIM UCTIONB30BaHbI AJIsl TPYNITUPOBKU?

9. TlompoOyiite BBecTH B TabnMIly aircrafts cTpoky ¢ TakuM 3HaueHUeM atpudyra «Kop ca-
monetan(aircraft code),koTopoe BbI yKe BBOJMJIN:
INSERT INTO aircrafts VALUES ( 'SU9, 'Sukhoi SuperJet-100', 3000 );
OTtBeTpTE B OTYETE: YTO y BAC MOJIYUUIIOCH?

10. CamocTosTENPHO HANMUIIMTE KOMaHAY Ul BBIOOPKM BCEX CTPOK M3 TaOuuUIbl aircrafts,
YTOOBI CTPOKH ObUIN YIOPSIIOUYEHBI IO YOBIBAHUIO (IJI TOTO HYKHO TOCJIe UMEHH aTpH-
oyta B npeanoxennn ORDER BY no6asuts kimtoueBoe ciioBo DESC) 3nauenus arpudy-
Ta «MakcumanpHas JATBHOCTD roJieTa, KM» (range).
CKpHHILIOT ¢ KOMaH/I0i U pe3yJIbTaTOM B OTUET.

11. Komanna UPDATE mno3Bossier B mpoiiecce OOHOBJICHHUS BBITONHATH apu(METUUECKHE

JIEeNUCTBUS HaJ SHAYCHUAMH, HAXOAAINIUMUCSH B CTPOKAX Ta6J'II/II_U>I. HpCILCTaBI/IM ce6e, 4qTo
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neuratenu camoseta Sukhoi SuperJet ctanm B ABa paza SKOHOMHUYHEE, BCJICICTBUE YETO
JAJIBHOCTB T10JIETA 3TOTO JIaliHEpa Bo3pocia poBHO B ABa paza. Komanna UPDATE no3-
BOJISIT YBEJIMYMThH 3HaUEHUE aTprOyTa range B CTPOKe, XpaHsiled nHdopMaruo o6 3ToM
camoJIeTe, 1aXKe HE BBIMOIHAS NPEIBAPUTEIBHO BBIOOPKY C LIEIbIO BBIICHEHHS TEKYILEro
3Ha4eHus 3Toro arpulyra. [Ipu npucBanBaHuu HOBOTO 3HaYEHUs aTPUOYTY range MOXKHO
CIpaBa OT 3HaKa «=» HalHUcaTbh HE TOJIBKO YMCIIOBYIO KOHCTAHTY, HO U LI€JI0€ BbIpaxe-
Hue. B Hamewm ciydae oHo Oyzaer nmpocTeiM: range = range * 2. CaMOCTOATENIbHO Halu-
mmte komanay UPDATE nonHOCTBIO, TPH 3TOM HE 3a0ybTe, YTO YBEIHUUTH JATBHOCTD
0JIeTa HYXKHO TOJIBKO y oxHoi mMozenn —Sukhoi SuperJet-100, mosTomy HE0OX0AUMO
ucnoiab3oBath yciosue WHERE. 3arem ¢ nomouisto komanasl SELECT npoepbTe 1o-
Jy4YEHHBIN pe3yJIbTar.
CKpHHIIOT ¢ KOMaH/I0i U Pe3yJbTaTOM B OTUET.

12. Ecnu B npennoxxeann WHERE komanast DELETE BbI ykaxeTe JOTHYECKH U CHHTAKCH-
YECKH KOPPEKTHOE YCIOBUE, HO CTPOK, YIAOBIETBOPSIOIIUX 3TOMY YCIIOBUS, B TAOIUIIE HE
OKa)KeTCs, TO B OTBET CYBJ BEIBEJIET Cco00IIIeHnE
DELETE 0
Takas cutyanus He siBisieTcs ommoOkoil winu coboem B pabore CYBJ/l. Hampumep, ecnu
MOCJIC YAAJIEHUS KaKON-TO CTPOKHU BBl MOBTOPHO MOMBITAETECh YAAIUTH €€ K€, TO MOY-
YUT€ MMEHHO Takoe coodiieHne. CaMOCTOSTENbHO CMOJIEIUPYHTE OMUCAHHYIO CUTYa-
1110, TTOJI00paB yCIOBUE, KOTOPOMY rapaHTUPOBAHHO HE COOTBETCTBYET HU OFHA CTPOKa
B Tabnuie «CamoneTts» (aircrafts).
CaMoCTOSITETbHO CMOJICIIUPYUTE OMKMCAHHYIO CUTYallUIO, TI0JI00paB yCI0BUE, KOTOPOMY
rapaHTUPOBAaHHO HE COOTBETCTBYeT HHM OJHA CTpoka B Tabmune «Mecta»
CKpHUHIIIOT ¢ KOMaHJIaMU U PE3YJIbTATOM B OTYET.

13. BeiBenmuTe Ha DJKpaH JlaHHBIE 10 BceM aTpudyram wu3 Ttabimunbl  «MecTay.
CKpHUHIIOT B OTYET.

14. BeiBenure Ha OHKpaH JaHHbIE O BceM aTpudyram u3 Tabmuiel «CaMONETHI».
CKpHUHIIIOT B OTYET.

15. Beriiaure 3 demo (/q), cMeHuTe mosib30BaTestsa(SU USer) Ha Baliero Mmojb30BaTess, BbI-
KJIFOUUTE BUPTYalbHYIO MammHy (Shutdown now).

Ilpakmuueckana paboma Ne 11 «I pynnuposéka 0annvix»

3ananmue:

1. ITpeamnonoxum, 4To HaM HEOOX0AUMO c(HOPMUPOBATH U COXPAHUTH B 0a3e JaHHBIX B yAOOHOMH
dbopme rpaduky paboTH MIJIOTOB aBHAKOMIIAHWH, T. €. HOMEpa JHEeW HeNeNd, KOTJia OHU COBEp-
maroT nosnersl. Co3nagum Tabnuily, B KOTOpo# 3TH rpaduku OyIyT XpaHUTbCA B BUJE €IMHBIX
CIIUCKOB, T. €. B BUJI€ OJTHOMEPHBIX MAaCCHUBOB.

CREATE TABLE pilots

( pilot_name text,

schedule integer([]);

2. Jlamee mo6aBuM B TaONHILy YeThIpEe CTPOKH. MacCuB B KOMaH i€ BCTABKH MPEJCTaBJICH B BUJE
CTPOKOBOTI'O JIMTCPAJIa C YKA3aHUCM THUIIA JAaHHBIX U KBAaJAPAaTHBIX CK06OK, O3Ha4Yaromux MacCuB.
O6paTI/ITe BHUMAaHHE, YTO BCEC MACCHUBBI UMCIOT Pa3JIMYHOC YHCIIO JICMCHTOB.

INSERT INTO pilots

VALUES ('lvan’, {1, 3, 5, 6, 7 }":integer[] ),

('Petr', {1, 2,5, 7 }'::integer[] ),

('Pavel', '{2, 5}"::integer(] ),
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('Boris', '{3, 5, 6 }":integer[] );
Jns mpocmotpa komanaa: SELECT * FROM pilots;

3. [Ipeanonoxum, 4TO pyKOBOJCTBO KOMIIAHUU PEIIMIIO, YTO KaXKIbIM MHJIOT JOJDKEH JieTaTh 4
pas3a B HECACIIIO. 3Ha‘II/IT, HaM IIPpHUACTCA OOHOBUTL 3HAUYEHUS B Ta6J’II/II_[e. HI/IJ'IOTy 110 UMCHH BOI’iS
I[OGaBI/IM OIVH ACHBb C IIOMOIIBIO OINICpallui KOHKATCHAIIUM:

UPDATE pilots

SET schedule = schedule || 7

WHERE pilot_name ='Boris’;

IIpocMmoTpuTe, 4TO OJIYYHIIOCH.

CKpI/IHI_HOT BCTaBbTE B OTUET.

4. oty o umenu Pavel no6aBuM ofuH IeHb B KOHEIl CITUCKa (MaccuBa) C MOMOIIBIO (PyHK-
1uu array append:

UPDATE pilots

SET schedule = array_append( schedule, 6)

WHERE pilot_name = 'Pavel’;

[TpocMoTpuTE, YTO MOTYIUIIOCH.

5. [Munory nmo umenu [laBen mo6aBUM OJIMH JIeHH B HAYAJIO CIIMCKA C TIOMOIIBbIO (DYHKITUU array
prepend (0OpaTuTe BHUMaHKE, YTO apaMeTpbl GYHKIIUU ITOMEHSUIICh MECTAMU):

UPDATE pilots

SET schedule = array_prepend( 1, schedule )

WHERE pilot_name = 'Pavel’;

[IpocmoTpuTe, 4TO MOITYYHIIOCH.

CKpHUHIIOT BCTaBbTE B OTUET.

6. YV nunora mo uMmMeHu Ivan umeercs numHui AeHb B rpaduke. C MOMOUIbI0 (YHKIIHH
array_remove yJaJiuM u3 Tpaduka MATHUIYY (BTOpOH mapaMeTp QYHKIMH YKa3bIBaeT 3HAUCHUE
3JIeMEeHTa MacCHBa, a HE UHEKC):

UPDATE pilots

SET schedule = array_remove( schedule, 5)

WHERE pilot_name ="lvan’;

[IpocmoTpuTe, 4TO MOITYUHIIOCH.

7. Y mmiora o uMeHHu Petr n3MeHUM JHHU I10JICTOB, HC U3MCHAA UX 06mer0 KoJmdecTBa. Boc-
MOJIb3yeMCSl MHJEKCaMU JUIsl pabOThl HA YpPOBHE OT/AEIbHBIX JIEMEHTOB MaccuBa. Ilo ymonua-
HUIO HyMEpalusa MHACKCOB HAYNMHACTCA C CAUHUILIBI, 4 HC C HYJIA. HpI/I HeO6XOI[I/IMOCTI/I €€ MOXK-
HO m3MeHUTEL. K 311eMeHTaM OJHOT'O U TOT'O K€ MacCHuBa MOXHO 06pan1aTI)cs[ B IPCIIOKCHHUA
SET no oTAenbHOCTH, Kak OYATO 3TO pa3Hble CTOIOIIBI.

UPDATE pilots

SET schedule[ 1] =2, schedule[ 2] =3

WHERE pilot_name = 'Petr’;

IIpocMmoTpuTe, 4TO NOIYYHIIOCH.

8. MoxHO TOe caMoe cAemaTh, UCTIONb3ys cpe3 (slice) maccupa:

UPDATE pilots

SET schedule[ 1:2] = ARRAY] 2, 3]

WHERE pilot_name = 'Petr’;

IIpocMoTpuTE, YTO MOIYUUIOCH.

CKpHHIIOT BCTaBbTE B OTYET.

B BrilIenpuBeIeHHON KOMaH/I€ 3aMKCh 1:2 03HAYaeT MHAEKCHI MEPBOr0 U MOCIEAHETO 3JIEMEH-
TOB AuanasoHa MaccuBa. Horanust ¢ ucnoin3oBanueM KiroueBoro ciioBa ARRAY — 310 anb-
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TEPHATUBHBIN CTIOCOO cOo3/1aHus MaccuBa (OH cOOTBETCTBYeT cTtaHmaapty SQL). Takum oOpazom,
MMpUCBaMBAaHNEC HOBBIX 3HAYCHUHU MPOU3BOAUTCA Cpaldy LCIIOMY JHAIIA30HY 3JICMCHTOB MAaCCHUBA.

9. Tenepb NPOAEMOHCTPUPYEM OCHOBHBIE OIEPALMH, KOTOPbIE MOKHO MPUMEHATh K MAacCUBaM,
BBITOJIHSS BEIOOPKH U3 TaOJIHUII.

ITomy4uM CIIMCOK MUJIOTOB, KOTOPBIE JIETAIOT KAXKIYIO CPENy:

SELECT * FROM pilots

WHERE array_position( schedule, 3) IS NOT NULL;

OyHKIMS array_position Bo3BpallaeT UHIEKC MEPBOro BXOXKACHUS AJIEMEHTa C YKa3aHHBIM 3Ha-
4yeHueM B MaccuB. Ecim ke Takoro sieMeHTa Het, oHa Bo3BpatuT NULL.

10. BeibepeM MUIIOTOB, JICTAIOIIUX O MTOHEACITbHIUKAM U BOCKPECCHbBSIM:

SELECT *FROM pilots

WHERE schedule @> '{ 1, 7 }":integer[];

Omneparop (@> 03Ha4aeT MPOBEPKY TOTro (paKTa, YTO B IEBOM MACCHUBE COJIEPIKATCS BCE IJIEMEHTEHI
npaBoro Maccuba. KoHEYHO, P 3TOM B JIEBOM MAaCCHBE MOTYT HaXOIUTHCS U JIPYTHE JIEMEH-
TBI, YTO MBI U BUJIUM B Tpa)uKe 3TOro MUI0TA.

CKpUHILIOT BCTaBbTE B OTYET.

11. Jlaiee BBISICHMM, KTO JIETAeT 1O BTOPHUKAM /WM MO maTHUIAM? {1 moixydeHus oTBera
BOCTIOJIb3yeMCsl onepaTopoM &&, KOTOPBIN MPOBEpseT HAJINUKEe OOIIUX JIEMEHTOB Y MacCHUBOB,
T. €. IEPECEKAIOTCs JIM X MHOYKECTBA 3HAUYEHHUI. B HameMm nmpuMepe Yuciio 00X 3JeMEHTOB,
€CJIM OHH €CTh, MOXKET ObITh PAaBHO OAHOMY WJIH JIBYM.

SELECT *FROM pilots WHERE schedule && ARRAY[ 2,5];

12. Tenephb BBIAICHUM KTO HE JISTACT HA BO BTOPHUK, HU B NATHUILY? J[)ist MOMy4YeHus OTBETa J10-
6aBuMm B npeasayryo SQL-komanay orpunianue NOT:

SELECT *FROM pilots

WHERE NOT (' schedule && ARRAY[2,5]);

13. [Ipyroii BapuaHT NMpeCTaBIECHUS C TOMOIIBIO (YHKIIMK Unnest:
SELECT unnest( schedule ) AS days_of week FROM pilots
WHERE pilot_name ="lvan’;

CKpHUHIIIOT BCTaBbTE B OTUET.

Tun oannvix JSON

[Tpenmonoxum, 9TO0 PyKOBOACTBO aBHAKOMIIAHHH TOAJIEPKUBAET CTPEMJICHHE MUIOTOB yIyd-
1aTh CBOE 3JI0POBBE, MOBKIMIATH YPOBEHBb KYIBTYPHI U pacmapsTh Kpyro3op. [Toatromy paspa-
00TuynKK 0a3bl TaHHBIX ABHAKOMITAHUM TOJMYYWIM 33aJaHUE CO3JaTh CHEIUAIbHYIO TaOJHIly, B
KOTOPYIO OYIyT 3aHOCHUTBHCS CBEACHHS O TeX BHJAX CIOPTA, KOTOPBIMU 3aHUMAETCSI IMHJIOT, OY-
JET OTMEUaThCsl HAIMYKE y HEro JoMallHeld OMOIMOTeKH, a TakKe (PUKCUPOBATHCSA KOJIUYECTBO
CTpaH, KOTOPBIC OH MTOCETHJI B XOJI€ TYPUCTHICCKHX TTOE3/I0K.

14. Jl5is 5TOTO CO37aAMM CIICTYIONIYIO TabJIHUIly CO CIAEAYIOIUMH TaHHBIMU:
CREATE TABLE pilot_hobbies

( pilot_name text,

hobbies jsonb);

INSERT INTO pilot_hobbies
VALUES ('lvan,

{ "sports": ["pyrOon", "nmnaBanue" |,
"home_lib": true, "trips": 3
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}::jsonb),

('Petr','{ "sports": ["Tennuc", "miaBanue" ],
"home_lib™: true, "trips": 2

}::jsonb ),

('Pavel','{ "sports™: ["mnaBanue” ],
"home_lib": false, "trips": 4

}::jsonb),

('Boris’,

{ "sports™: ["pyroon”, "mnaBanue”, "rennuc" |,
"home_lib":true, "trips™: 0

}::jsonb );

Jns mpocmoTtpa nanubix Tadnuiel: SELECT * FROM pilot hobbies;
BcraBpTe CKpUHIIOT B OTYET.
[Tpu BBIBO/IE CTPOK M3 TAOIHIIBI MOPSAAOK Kiroueii B JSON-00bekTax He ObLI COXpaHEH.

15. Ilpenmonoxum, 4To HY>KHO cHOPMUPOBATH (PyTOOIBHYIO COOPHYIO KOMaHAy Hallei aBua-
KOMIIaHUH TUTST yaacTust B TypHHUDPE.
Mps1 MoxkeM BbIOpaTh BceX (yTOONIHMCTOB TAKUM CIIOCOOOM:

SELECT * FROM pilot_hobbies

WHERE hobbies @> '{ "sports™: [ "¢dyrooa" ] }"::jsonb;

Nnu tak:

SELECT pilot_name, hobbies->'sports’ AS sports FROM pilot_hobbies

WHERE hobbies->'sports' @> [ "¢dyr60:a" ]'::jsonb;

B 3TOM perienry Mbl BHIBOJIUM TOJIBKO WH(OPMAIIHMIO O CHOPTUBHBIX MPEANOYTCHUSX MUIOTOB.
BauMaTensHO TOCMOTPHUTE, KaK UCIOJB3YIOTCS OJWHAPHBIC W JABOWHBIC KaBbIUKH. Omeparus
«—>» CIY’KUT U1 oOpaieHus: K konkpetHomy kitouy JSON-oOwekTa. [1pu coznanuu cronbua ¢
TUIIOM JIaHHBIX jSON WM jsonb He TpeOyeTcs 3a/laBaTh CTPYKTYPY OOBEKTOB, T. €. KOHKPETHBIC
uMeHa kimoueil. [ToaToMy B mpHHIIMIIE BO3MOXKHA CUTYallus, KOTrJa B pa3HbIx cTpokax B JSON-
o0BeKTax OyIyT UCIIOJIb30BAThCS Pa3IMUHbIe HAOOPHI KIIFOUEH.

16. Kitoua «sport» B HaImmx o0beKTax HeT. UTo moKakeT BbI30B (PyHKIMHU count?
SELECT count( * ) FROM pilot_hobbies
WHERE hobbies ? 'sport’;

Yto Yy Bac 0T06pa31/m0c5 Ha 3KpaHe? BcraBbTe CKpUHIIOT B OTUET.

17. HpeI[HOJ'IO)KI/IM, YTO MUJIOT 10 UMeHHU Boris peuIniI NOCBATUTD ce0s TOIBKO XOKKEIO. TOFI[a B
Oaze JAaHHBIX MBI BBITIOJIHUM TaKYIO OICPAI[UIO:

UPDATE pilot_hobbies

SET hobbies = hobbies || '{ "sports": [ "xoxke#" ] }'

WHERE pilot_name = 'Boris’;

IIpoBepum, 4TO MOTYUUIIOCH:

SELECT pilot_name, hobbies

FROM pilot_hobbies

WHERE pilot_name = 'Boris’;

18. Ecnu Bnocnenctsuu Boris 3axodeT Bo300HOBUTH 3aHATUS (PyTOOIOM, TO C TOMOIBIO (PYHK-
1uU jsonb_set MOXHO OyZieT 0OHOBUTH CBEICHUS O HEM B TabJuLe:

UPDATE pilot_hobbies

SET hobbies = jsonb_set( hobbies, '{ sports, 1 }, "¢dyr6oa™)

WHERE pilot_name ='Boris’;
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Bropoii mapamerp yHkiuu ykaspiBaet myTh B nipenenax JSON-oObekTa, Ky/1a HyKHO 100aBUTh
HOBOE 3Ha4yeHHE. B TaHHOM ciy4yae 3TOT MyTh COCTOHMT M3 UMEHH KIIIOYa (Sports) U HoMmepa Jo-
0aBIIsIEMOro AJIEMEHTa B MaccHBe BUIOB criopTa (Homep 1). Hymepanus 31eMeHTOB HaUMHACTCS
¢ Hyns. Tperuil mapameTp UMeET THIT jSOnb, TOITOMY €T0 JIUTEepal 3aKJIF0UAETCs B OJUHAPHBIC
KaBBIUKH, a camo J1o0aBisieMoe 3HaYeHHue Oepercsl B JBOWHBIC KaBbIUKH. B pe3ynbrare momyda-
ercs — ""pyrbdon"'.
[TpoBepuM YCHENTHOCTh BHITIOTHEHUS ATOH OTEpAIHH:
SELECT pilot_name, hobbies FROM pilot_hobbies
WHERE pilot_name ='Boris’;

BcraBpTe CKpUHIIOT B OTYET.

3aoanus ona camocmoamenbHo20 peuleHus.

19. TIpenronoxum, 4To MUIOTH ABUAKOMITAHUH HMEIOT BO3MOYKHOCTh BBICKA3bIBaTh CBOM TIOXKeE-
JIaHWS HAaCUeT KOHKPETHBIX OJFOM, U3 KOTOPBIX JIOJDKEH COCTOSITh X 00e] BO BpeMs mosera. Jlis
ydeTa MoXeTaHui MUI0TOB HE00X0MMO co3/1aTh Tadyumiry pilotsl:

CREATE TABLE pilotsl

( pilot_name text,

schedule integer(],

meal text[]);

JloGaBUM CTpOKH B TaOIUILY:

INSERT INTO pilotsl

VALUES ('lvan’, '{ 1, 3, 5, 6, 7 }":integer(],

'"{ "cocucka", "makaponsi", "kode" }"::itext[] ),

('Petr','{ 1, 2,5, 7 }:integer [],

'"{ "koTiera", "kama", "kode" }'::itext[] ),

('Pavel', '{ 2, 5 }":integerf],

nn

'"{ "cocucka", "kama", "kode" }"::text[] ),
('Boris', '{ 3, 5, 6 }":integer(],
'"{ "koTnera", "kama", "gan" }'::text[] );
OOparute BHUMaHHE, YTO KKIAOE M3 TEKCTOBHIX 3HAYEHUI, BKIIOYAEMBIX B JIUTEPAJl MacCHBa,
3aKJTFOYAeTCs B ABOWHBIE KaBBIYKHU, @ B KAUECTBE TUIIA IaHHBIX yKa3bIBaeTcs text[].
BoT uto nomyuniiocs:
SELECT * FROM pilots1;
JaBaiiTe MoJTy4uM CIUCOK MUAJIOTOB, MPEANOYNUTAIOMINX HA 00€]] COCHCKU:
SELECT * FROM pilots1 WHERE meal[ 1 ] = 'cocucka’;
BcraBpTe CKpUHIIIOT B OTYET.
[TpeamnonoxumM, 4TOo PyKOBOJCTBO aBHMAKOMIAHMU DPELIMJIO, YTO MUINA MUJIOTOB JOJKHA OBITh
pa3zHooOpa3Hoii. OHO MMO3BOJIMIIO UM BbIOpATh CBOM pallMOH Ha Ka)KIbli U3 YEThIpeX JHEH Heze-
JH, B KOTOPbIE MWJIOTHI COBEPILAIOT MOJETHI. I Hac 3TO pelleHre pyKOBOACTBA BbUIMBAETCS B
HE00XO0UMOCTh MOJU(PUIIMPOBATH TaOJIMIly, a UMEHHO: cTo0en meal Ternepb OyAeT coaepkaTh
JIByMepHbIe MaccuBbI. OmpeeneHue 3Toro crondia cranet TakuM: meal text[][]
3aoanue.
Co3paiiTe HOBYIO BEpCHIO TaOJHUIBI U COOTBETCTBEHHO M3MeHuTe komaHny INSERT, uroObr B
HEH CoNlepIKATMCH JIUTEPAITBI IByMEPHBIX MaccuBOB. OHU OYIYT BHITIISIIETh MPUMEPHO TaK:
'"{ {"cocucka","makaponsl", "kode" },

"kotnera","kama", "kode" },

"cocucka","kama", "kode" },

"kotnera","kama", "qait" } }'::itext[][]

Cnenaiite psin BBIOOPOK M OOHOBJICHHM CTPOK B 3TOM Ta0mure. st oOpamieHust K djIeMeHTaM

ABYXMCPHOI'0O MAaCCUBA HYKHO HMCIIOJIb30BATh JIBa MHACKCA. He 336LIBaﬁTe, 4TO IO YMOJYAaHUIO
HOMCEpa MHACKCOB HAYMHAKOTCA C CAVMHUIIBI.
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20. Jlyis OOHOBJICHHS CKASIPHBIX 3HAYEHUW, HAIIPUMED, 10 KITI0UY trips, MOXKHO cliejaTh TakK:
UPDATE pilot_hobbies

SET hobbies = jsonb_set( hobbies, '{ trips }', '10")

WHERE pilot_name = 'Pavel’;

Bropoii napamerp pynkiun — 310 nyth B nipeaenax JSON-oO0bekTa. OH Teneps NpecTaBiseT
coboi numb UM Kiroda. OZHAKO ero HeoOXOqUMMO 3aKiIoYuTh B (urypHbsie ckoOku. Tperuit
napaMeTp — 3TO HOBOE 3HaueHue. XOTs OHO YHCIIOBOE, HO BCE PaBHO TpeOyeTcs 3amucaTh ero B
OJIMHAPHBIX KaBBIUKAX.

SELECT pilot_name, hobbies->"trips' AS trips FROM pilot_hobbies;

3aoanue.

CaMocCTOSTEILHO BBIITOJTHUTE U3MEHEHNE 3HAaYeHUs 110 Kitouy home lib B 0HOM M3 CTpOK Tao-
JUIIBL.

Ilpakmuueckas paooma Ne 12 «/lo6asnenue ozpanuyenuin)

3amanue:

1. Cosnaiite 6a3y nannbix edu: createdb -U postgres edu
2. Tloaxmouuteck K Heit: psql -d edu -U postgres

3. CospnaliTe aBe TaOIUIIBI C OTPAHUYCHHUSIMHU:

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 )

);

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 ORterm=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);

4. BHecuTe B KaXIyI0 TaOJIHILYy 11O TPH CTPOKHU JaHHBIX.

5. B oruére 00BsACHHUTE KaXAYyI0 CTPOKY KOJa U OTBETHTE HA BOIPOC: KAKHE OTPAHHUYCHUS
UCIIONIB3YIOTCS B IaHHOM 0a3e JaHHBIX MPU €€ CO3TaHuu?

6. Ha skpaH TepMHHAsIa BRIBECTH BCE JIaHHBIC U3 TaOIHIIBI CTYICHTHI.

7. Ha »okpaH TepMHMHala BBIBECTHU BCE JaHHbIE W3 TaOMUIBI Y CIEBAaEMOCTb.
B oT4€T BCTaBUTH CKPUHIIIOT C IAaHHBIMU W3 JIBYX TaOJIHII.
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Ilpakmuueckasa paooma Ne 13 «Moougukayus madauy 013 HOpMATUIAYUU OMHOUIEHUTL)

3aganue:

1. Ipenmoynoxum, 4TO HaM MOHAT00MIIOCH UMETh B 0a3¢ TaHHBIX CBEJECHUS O KPEHCEePCKOM CKO-
pOCTH TOJIeTa BCEX MOJIeNIel caMOJIeTOB, KOTOPbIE SKCIUTYaTUPYIOTCS B Halllell aBHakoMIia-
Huu. CrnenoBaTesibHO, HEOOXOAUMO 100aBUThH cTonOer B Tabmuiy «Camoiersl» (aircrafts).
Hanum emy wums speed (HaBepHOE, MOXKHO MPEAJIOXKUTH M 0Oojee UIMHHOE WM —
cruise_speed). Tun maHHBIX A 3TOro cToiOIA BBIOEpeM integer, 100aBUM OrpaHHYCHHE
NOT NULL. Hanoxxum 1 orpaHi4e€HrEe HAa MUHUMAJIbHOE 3HAYEHUE KPEHCEPCKOl CKOPOCTH,
BeIpakeHHOE B kKuitomeTpax B yac: CHECK( speed >= 300 ). B pesynbrare chopmupyem Ta-
KYI0 KOMaHAy AJis 100aBJIeHUs CToI01a:

ALTER TABLE airports
ADD COLUMN speed integer NOT NULL CHECK( speed >=300);
Y6G,I[I/ITCCI>, qTo HOABJIACTCA OIJ_II/I6K8., YKa3aHHaA B HGKHHOHHOﬁ qacTu.

B oT4éT BCTaBhTE CKPUHIIOT.

2. Brimonaure MOAU(BUKAITHIO JIPYTHUM:
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}
UPDATE  aircrafts SET speed = 905 WHERE aircraft code = 773

UPDATE aircrafts SET speed = 840 WHERE aircraft code IN ( '319, '320', '321' );

UPDATE aircrafts SET speed = 786 WHERE aircraft code = 'CR2;
UPDATE aircrafts SET speed = 341 WHERE aircraft code = 'CN1;
UPDATE aircrafts SET speed = 830 WHERE aircraft_code ='SU9';

[Hanee BBEIBEJIEM MOJTyYECHHBIN pe3yibTar C IIOMOIIBIO KOMaH/JBI:

SELECT * FROM aircrafts;
Bnecéwm orpanndenus:
ALTER TABLE aircrafts ALTER COLUMN speed SET NOT  NULL;

ALTER TABLE aircrafts ADD CHECK( speed >= 300 );

[TpoBepbTe, KaK U3MEHUIIOCH ONpeAeTIeHUE Ta0IULIbI, C TOMOIIbIO KOMAH/IbI
\d aircrafts

B oT4€T CKpUHLIOT ¢ pe3yJIbTaTaMH.

3. Ypamssem OrpaHHYECHUE:!
ALTER TABLE aircrafts ALTER COLUMN speed DROP NOT NULL;
ALTER TABLE aircrafts DROP CONSTRAINT aircrafts_speed_check;

4. VY nansiem HOBBIN croioerr:
ALTER TABLE aircrafts DROP COLUMN speed,;
B 0T4éT CKpHHIIIOT ¢ pe3yIbTaTaMH.

5. C moMoItipio ClIeyroniel KoMaHabpl CO3/1aTh e OJHY TaOIUIly B HalIel yueOHO# 0asze gaH-
HBIX:

CREATE TABLE airports

(airport_code char(3) NOT NULL, -- Ko aspomnopra

airport_name text NOT NULL, -- Ha3Banue ajpo-

nopra

city text NOT NULL, --Topox
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longitude float NOT NULL, -- KoopauHaTsl
ajpomnopra: J0JIrora

latitude float NOT NULL, -- Koopaunarel a’po-
MopTa: MHPOTA

timezone text NOT NULL, -- YacoBoii mosic a3po-
nopra

PRIMARY KEY (airport_code)

)i

N3menuMm tun gaHHBIX Uit atpuOyToB «KoopauHatel asporopra: mponroray (longitude) u «Ko-

opauHaThl a3spornoprta: muporay (latitude) ¢ float (double precision) na numeric(5, 2). Cnenars

3TO MOXXHO € TTOMOIIBIO OJHOM KOoMaH bl, TOCKOJIbKY Komanga ALTER TABLE noanepxuBaet

U BBITIOJTHEHHUE 00JIee OHOTO JCHCTBUS 32 OJIUH pas.

CHayasia mOCMOTPHUM, C KaKOM TOYHOCTHIO BBIBOJSTCS 3HAUEHUS STUX aTpUOYTOB A0 U3MEHEHHS

TUTA JAHHBIX, 3aT€M M3MCHHM THII JJAHHBIX JJIS JBYX CTOJOIIOB, OMSTH BBIBEIEM COJEPKUMOE

TaOJIMLBI HA DKPaH U YOeIUMCs, YTO 3HauU€HUsl ObUIM OKPYTJICHBI B COOTBETCTBUU C MPaBUIAMU

OKPYTJICHUS.

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;

6. [Ipearmonoxum, 9To MO pe3ysbTaTaM OINBITHON 3KCIUTyaTalluyd 0a3bl TaHHBIX «ABHAINEPEBO3-
KI» MBI IIPUILLIN K BEIBOJLY O TOM, YTO HEOOXOIMMO CO3AaTh Ta0NIHIly, COACPKAIIYIO KOABI U
HAaUMEHOBaHMs KiaccoB oOcmyxuBaHus. HazoBem ee «Kmaccel 00cmyKuBaHUS»
(fare_conditions). B ee cocrtaB BkirounM nBa cronbna: «Koa kimacca oOCTyXKHBaHHUS» H
«HanMenoBanue kiacca oOciyxuBanus». FiMeHa cTonduaM MpuCBOMM C y4ETOM MPUHIU-
OB (hOPMHUPOBAHMSI UIMCH aHAJIOTUYHBIX CTOJIOIOB B IPYrHX TaOJHIAX, HAPUMED, B Ta0-
Juie «A3ponopTh» (airports).

CREATE TABLE fare_conditions

( fare_conditions_code integer, fare_conditions_name varchar( 10 ) NOT NULL,

PRIMARY KEY ( fare_conditions_code ));

Jlo6aBuM B HOBYIO TaOJIMIly HEOOXOAUMBIE TaHHBIE:

INSERT INTO fare_conditions
VALUES ( 1, ‘Economy’ ),
( 2, '‘Business’ ),

(3, 'Comfort");
B oTU€T CKpUHILIOT C pe3ynbTaTamH.

7. ITockoJIbKY MBI BBEITM B OOpaIlleHUE YUCIIOBBIC KOJBI IS KJIACCOB OOCTYKUBAaHUS, TO HEOO-
XOJUMO MOIUUIIMPOBATEH OMpeeneHne Tadnuibl «Mectay (seats), a UMEHHO: TUI JaHHBIX
cronbua «Knacc obcmyxkuBanus» (fare_conditions) u3menuts ¢ varchar(10) na integer. [{ns
peanu3anuu Takoi 3amaaun caykuT ¢ppaza USING komanast ALTER TABLE. Ognako Takoi
BapHaHT KOMaHIbl HE CpaboTaeT:

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 );

Jlnis 3aMeHBbl UCXOHBIX 3HAUYCHWH Ha HOBBIE MBI Hcmoib3yeM koHcTpykiuio CASE WHEN ...
THEN ELSE END.
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BemmonmauTte  omepanmro  He  ymactes, CVYBJl  Beimact  coobmieHme 006 ommoOke:
OLINBKA: orpanndyenue-npoBepky "seats fare conditions check" napymaer... HekoTopas
CTpOKa

B onpenenennu tabmunsl ecth orpanumuenne CHECK, koropoe TpeOyer, uToOBI 3HAYCHHE
crosibnia fare conditions BeiOupanock u3 cnucka: «kEconomy», «Comforty, «Businessy. [Ipu 3a-
MEHE CHMBOJIBHBIX 3HAYCHHI HA YHUCIIOBBIC 3TO OTpaHUYCHHE OyIeT 3aBeJOMO HapylIaThCsl.
CnenoBatenbHo, He0OX0auMO B koMaHy ALTER TABLE no6aBuTh onepamuio yaajaeHus 3TOro
OTpaHUYCHUSL.

[TpoOyeM HOBBIN BapHaHT KOMaH/IbI:

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
);

8. IIpoBepumM pe3ynbTat padboTsl ¢ momolbio komanasl SELECT * FROM seats;
aircraft_code | seat_no | fare_conditions

_______________ +- SR ———
319 [2A | 2
319 |2C | 2
319 |2D | 2

B 0TuéT CKpUHIIOT C pe3ysibTaTaMH.

9. Janee HeoOxomumo cBs3aTh Tabmuibel «Mectay (seats) u  «Kiaccel 0OCITyKHUBaHUS»
(fare_conditions) 1o BHEIIHEMY KIIIOUY:

ALTER TABLE seats

ADD FOREIGN KEY ( fare_conditions )

REFERENCES fare_conditions ( fare_conditions_code );

[TocmoTpeB omucanue Tabmuikl «Mecta» (Seats), yBUANM, YTO BHEIIHHMA KIIFOY YCIIEIIHO CO-

3/1aH.

\d seats

"seats_fare_conditions_fkey" FOREIGN KEY (fare_conditions)

REFERENCES fare_conditions(fare_conditions_code)

10. ATpuOyThI BHEIIHETO KJTFOYA HE 005S3aTEIbHO JTOJKHBI CCHUIATHCS TOJBKO Ha OJJHOMMEHHBIC
aTpuOyTHI CCHUTOUHOM Tabnuibl. Celiyac Mbl Ha MPAKTUKE YCIEIIHO MPOBEPUIIH ITO yTBEP-
xjaeane. OqHAKO I YA0OCTBA COMPOBOXKACHHS 0a3bl TAHHBIX MMEET CMBICI MTePEHMEHO-
Bath cronber; fare conditions B Tabmuue «Mecta» (seats), T. €. JOaTh €My UM
fare conditions _code, mMOCKOIBKY B 3TOH TaOJIMIlE XPaHUTCS UMEHHO KOJ Kjacca 00CTyXu-
BaHus. [[aBaiiTe Tak U MOCTYIHM:

ALTER TABLE seats

RENAME COLUMN fare_conditions TO fare_conditions_code;

Ecnu Tenepb mocMOTpeTh OMUCaHKWE TAOJHUIBI, TO MOXHO YBHAETh, YTO UMS aTpuOyTa, SBISIO-

IIETOCs BHEITHUM KIJIFOYOM, M3MEHIJIOCh, a BOT WMs orpannueHus seats fare conditions fkey

0CTaJ0Ch HEM3MEHHBIM, XOTS OHO W OBLIO MepBOHaYaabHO copmupoBano camoir CYBJl. Drto

1a0JIOHHOE MMSI OTPAHUYCHHUS COCTABJISACTCS M3 MMEHH TaOJUIBI U UMECHH IMEepBOro (M eIvH-

CTBEHHOTO B JAHHOM CJIy4ae) aTpuOyTa BHEITHETO KITF0Ya.

"seats_fare_conditions_fkey" FOREIGN KEY (fare_conditions_code)

,— REFERENCES fare conditions(fare conditions_code)

B 0T4€T CKpUHIIOT C pe3yJibTaTaMH.
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11. lapaiiTe mepeuMeHyeM 3TO OTpaHWYEHUE, YTOOBI MOIAEPKATh COOJIOICHUE TIPaBHIa MMe-
HOBaHHUsI OTPAHUYCHUN:

ALTER TABLE seats

RENAME CONSTRAINT seats_fare_conditions_fkey TO seats_fare_conditions_code_fkey;

[IpoBepum, 4TO NOTYUUIIOCH:

\d seats

12. Bepuemcs k tabmune «Kmaceol oocnykuBanus» (fare conditions). Mel mipeaycMoTpenu B
HEll epBUYHBIN KJII0Y, HO Belb 3HaueHus arpulyra «HanMmeHoBaHue Kiacca 0OCITyKUBa-
Hus» (fare conditions name) Tak)ke JOJKHBI ObITh YHUKAIBHBIMH, TyOJMpOBAaHUE 3HAUE-
HUH He nomyckaercs. JlaBaliTe J0OaBUM OrpaHUYCHUE YHHKAIBHOCTH 110 TOMY CTOJIOIY:

ALTER TABLE fare_conditions ADD UNIQUE ( fare_conditions_name );

\d fare_conditions

B oTu€T CKpUHILIOT C pe3yibTaTamH.

Ilpakmuueckan paooma Ne 14 «Co3z0anue npeocmasnenuii»

3amanue:

1. COSI[&I[I/IM IMPOCTOC MPCACTABICHUC. B O,I[HOI71 nu3 pa60T IIOACUYUTHIBAJIN KOJINYECTBO MECT

B CaJIOHaX JIJIsi BCEX MOJIEJICH CaMOJIETOB C YUETOM Kiiacca 00CIyKuBaHus (Ou3Hec-Kiace
U KOHOMHUYECKH kiacc). Ha ero ocHoBe co3iaauM MpeAcTaBieHUE U JaAUM €My UM,
OoTpa)xkaromee CyTb 3TOTO IIPEACTABIICHUA:

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;

Teneps MbI MOKEM BMECTO HAIMMCAHUS CIIOKHOTO TIEPBOHAYATIBLHOTO 3ampoca 00paiiaThCs HEmo-
CPEICTBEHHO K MPEACTaBIEHUIO, KaKk OyATO 3TO 0ObIYHAs TabIuIa:

SELECT * FROM seats_by fare cond,;
CKpHHIIOT BCTaBbTE B OTYET.

2. Z[aﬂee co3gaanum U3MEHEHHOE MMpEACTaBJICHHUC:
CREATE OR REPLACE VIEW seats_by fare _cond AS
SELECT a.model, s.aircraft_code, s.fare_conditions, count( * ) AS hum_seats
FROM seats
GROUP BY aircraft_code, fare_conditions
ORDER BY aircraft_code, fare_conditions;
Onnako CYB/] BeImact coobiieHue 00 ommoke:
YI[aJ'II/ITI) npeaAcCTaBJICHHUE C TIOMOIIBIO KOMAH/bI:

DROP VIEW seats_by fare_cond,;

[TopoGoBaTh co3aTh UHAYE:

CREATE OR REPLACE VIEW seats_by fare_cond AS

SELECT a.model, s.aircraft_code, s.fare_conditions, count( * ) AS
num_seats

FROM seats

GROUP BY aircraft_code, fare_conditions

ORDER BY aircraft_code, fare_conditions;
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Ecmu croBa Oyner omubka, To ynanuts DROP VIEW seats_by fare cond;

Co31aTb.

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;

CKpI/IHI_HOT BCTaBBLTE B OTUET.

3. Jlns co3nanus caeayromux MpeACcTaBICHUN MOHaI00uTCs HoBas Tabiuia Peichl.
Komanna niug co3nanusg HoBoM Tabnunel Peiichr:

CREATE TABLE flights

(flight_id serial NOT NULL,

flight_no char(6 ) NOT NULL,

scheduled_departure timestamptz NOT NULL,

scheduled_arrival timestamptz NOT NULL,

departure_airport char(3) NOT NULL,

arrival_airport char(3) NOT NULL,

status varchar(20) NOT NULL,

aircraft_code char(3) NOT NULL,

actual_departure timestamptz,

actual_arrival timestamptz,

CHECK ( scheduled_arrival > scheduled_departure ),

CHECK ( actual_arrival IS NULL OR ( actual_departure IS NOT NULL AND actu-
al_arrival IS NOT NULL AND actual_arrival > actual_departure)),
CHECK ( status IN ( 'On Time’, 'Delayed’, 'Departed’, 'Arrived’, 'Scheduled’, 'Cancelled"
),

PRIMARY KEY (flight_id),

UNIQUE ( flight_no, scheduled_departure),

FOREIGN KEY (aircraft_code)

REFERENCES aircrafts ( aircraft_code ),

FOREIGN KEY (arrival_airport)

REFERENCES airports (airport_code ),

FOREIGN KEY ( departure_airport)

REFERENCES airports (airport_code));

Omnmcanue cToa0I0B:

Onucanue atpudyTta HNmsa atpudyTa Tun
PostgreSQL
Wnentuduxarop peiica flight_id integer
Homep peiica flight_no char(6)
Bpewmst BbuieTa o paciucaHmio scheduled_departure timestamptz
Bpemst BbuteTa mo pacmuca- scheduled_departure_localtimestamp

HHUIO, MCCTHOC BPECM4 B ITYHK-

TE€ OTIPABJICHUA

Bpewms npuiiera no pacniucanuto  scheduled_arrival timestamptz
Bpemst mpuiieta 1o pacmmca- scheduled_arrival_local timestamp
HHUIO, MECTHOE BPEMS B ITyHK-

T€ MPUOBITUS
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[Tnanupyemas npopomkutensHocThSCheduled_duration

noJyieTa
Kop asponopra ornpaBneHus

HasBanue asponopra ornpasnenus: departure_airport_name

I'opon otnpasieHus

Koxm aspomopra mpuobITHS
Hazsanwne asporopra mpruOBITHS
T'opox mpuoOBITHS

Craryc peiica

Kon camonera, IATA
®dakTuvecKoe BpeMs BbLIETa
®dakTHU4eCcKoe BpeMs BbLIC-
Ta, MECTHOE BPEeMsI B IIYHKTE
OTIIPaBJICHUS

®akTHyYeCcKoe BpeMs IIpuiieTa

departure_airport

departure_city
arrival_airport
arrival_airport_name
arrival_city

Status

aircraft_code
actual_departure
actual_departure_local

actual_arrival

interval

char(3)

text

text

char(3)

text

text
varchar(20)
char(3)
timestamptz
timestamp

timestamptz

daxkTHYECKOE BpeMs TIpHITE- actual_arrival_local timestamp
Ta, MECTHOE BPEMsI B ITYHKTE

NpUOBITHS

daktuueckas npoaobKuTenpHocThactual_duration interval
nosera

Janee BeiBecTH HH(OPMALIHIO O CO3/IaHHOM TabyIMIIe HA SKPaH.

B oTuér ckpuHIIOT.

B oTtuére Hanucath KOMMEHTapuu (OOBICHEHMSI) K KaXJI0M CTpOKE CO3JAaHUs TaOnuibl. 3a J0-
NOJTHUTENBHON MH(OPMAIUEH 0 TUITaM JaHHBIM MOXHO 00OpaTUThCs K JOKyMeHTanuu Postgres
B HTEpHETE.

4. MomuunupoBats CO3AaHHYIO TaOJWIly Tak, 4TOOBl MOOABUTH CIEAYIOIIAE CTOJOIIBL:

— Ha3BaHUE a’pornopra OTITPABIICHHS,
— ropox OTIIPABIICHHS;
— Ha3BaHHE a’spornopra pUOBITHS;
— ropoJ OpUOBITHSL.

B oT4€T CKPUHIIOT.

5. Co3naTte BHIOOPKY, BHIBOSIIYIO Ha dKpaH HOMEp peiica, Ha3BaHUE a’poIiopTa OTIIpaBiIe-
HUS ¥ Ha3BaHUE a’pOIopTa MPUOBITHS. YTIOPSI0YUTE BHIOOPKY 11O a3pOMOPTY OTIIpaBIie-
HUAA.

6. Coznatp npencrasinenue 1flight Ha ocHOBe BBIOOPKHU B MpebIAYIIIEM ITYHKTE.

7. Co3nath BBIOOPKY, BBIBOJSIIYIO HAa 3KpaH ropoJ] OTIPaBIEHUs, TOPOA NPUOBITH, (aKTu-
4ecKoe BpeMsl BbUIETA, (pakTHUecKoe BpeMs MpUIIETa.

8. Co3mate mpencraBieHue time Ha oOcHOBe

B oTuét ckpuHIIOT.

BBIOODKM B MpPEIbIAYIEM IYHKTE.

9. lo6aButs B Tabmuiy flights mects cTpok.

10. BreiBectu Ha IKpaH COJIEPIKUMOE TaOTHUIIBL.
B oT4ér ckpuHIIOT.

11. BeiBecTn Ha 3kpaH npeacrasienue 1flight

12. BeiBectn Ha JKpaH MIpEJCTaBIICHUE time.

B oT4€T CKpUHIIOT.

Ilpakmuueckan paboma Ne 15 «Paboma c komanooit SELECT»
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3ananue:

1.

2.

10.

11

12.

13.

14.

15.
16.

17.
18.

JloGaBbTe B TaOnuIly A3pomopTsl 5 CTPOK. (a3pOomopThl clieayronmx ropoaos: CaHKT-
[TerepOypr, Mocksa, ExkaTtepunOypr, ChIKTBIBKap, ALJIEp)

Bemonnute BbIOOpKY Bcex crpok Tabmmn Camonérsl u  TaOauubl  A>pOTMOPTHI
B 0T4€T CKpUHIIOT BCeX KOMaH/.

BeimonnuTte BpIOOpPKY 13 Tabmuipl CaMonEThl BCeX CaMOJIETOB KOMIaHMHM Airbus ¢

IIOMOIIIBKO KOMaH/bI:
SELECT * FROM aircrafts WHERE model LIKE 'Airbus%o’;

Beimonaute Be10OpKY U3 Tabmuibl CaMoiérsl Bcex camoiéroB Mozean Boening.

BeimonauTe BbIOOpKY M3 Tabmuiel CaMoyiéThl Beex camosiéToB ¢ range Gombire 6000.
B oT4€T CKpMHIIOT BCEX KOMaH/I.

BeimonHuTe BRIOOPKY M3 TAOIHUIIBI APONIOPTHI BeeX a’poroptoB 6e3 MockBbl 1 CaHKT-
[lerepOypra.

BoinonnuTe BBIOOPKY M3 TaOIMUIBI A3PONOPTHI BCEX adPONOPTOB C HA3BAHUEM B 5 CHUM-
BOJIOB.
B oT4ér ckpuHIIOT.

BeimonHuTe BEIOOPKY M3 TaOIHIIBI A3POTIOPTHI TOPOJOB 10 M3BECTHBIM IIEPBBIM OYKBaM
PuA.

BreimonnuTte BBIOOPKY M3 TaOMUIBI A3pONOPTHI BCEX a’POMOPTOB MO HM3BECTHOMY IIO-
CIEAHEMY CHUMBOILY 0.
B 0TYET CKpUHIIIOT BCEX KOMAaHI.

Brimmonnute BbIOOpKY 13 Tabnuibl CaMONEThI BCEX CaMOJIETOB C JAlIbHOCTHIO MONETa B
nuanasone or 6000 7o 12000 xM.

HpI/I BH60pKe JaHHBIC MOXXHO CO3JaBaTb BBIYMCIIACMBIC CTOJ'I6I_[LI. C nomouib CJICAYyro-

HICI\/JI KOMaH/bI MNEPpCBCAUTE KM B MMUJIN:

SELECT model, range, range / 1.609 AS miles FROM aircrafts;

C nomometo komanael SELECT model, range, round( range / 1.609, 2 ) AS miles
FROM aircrafts; okpyriuTe 10 ABYX IeCATHYHBIX 3HAKOB.

[lepenenaiite KOMaHAbI U3 MPEIBIAYIIETO MYHKTA TaK, YTOOBI MIJIA OKPYTJISUTHCH A0 IIe-
JIBIX.
B OTuUé€Tr CKpUHIIOT BCEX KOMAH/.

C moMoImIeio ClIeIyroIIeld KOMaH bl BEITIOJTHUTE yIopsiounBanue B Tadmume CamonéThl
no yoeiBanuio nanpHoctH moiéra: SELECT * FROM aircrafts ORDER BY range
DESC,;

Cnenaiite BEIOOpKY 13 TaOIUIBI A3pONOPTHI TOJIBKO 0 YacoBoMy mosicy.

Uro6s! BbBeCTH MHPOpMaIHio o YacoBbix mosicax 0€3 MOBTOPSIOLIMXCSA 3HAUEHUIN BOC-
noab3yiitech cienyromeit komangoii: SELECT DISTINCT timezone FROM airports
ORDER BY 1;
B 0TU€T CKpUHILIOT BCEX KOMaH/I.

C noMoIIb0 KOMaHab! eXit BeiTH 13 demo

C IOMOIIBIO SU «BAIIETrO IMOJb30BATECIIA» BBIATH "3 postgres-nonbsoBaTens[ U C IOMOIIIBO
shutdown now seikrounts Ubuntu.
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Ilpakmuueckan paooma Ne 16 «Co3zoanue 3anpocos
HA MUHUMANbHbIE U MAKCUMAIbHbIE 3HAYUEHU)

3amanmue:

1. [MoaKJIFOUUTHCS K 0aze TaHHBIX demo.
B tabmune «Camomnetsi» (aircrafts) ectb cronben «MakcumaibHas TabHOCTh T0JIeTay (range).
MpbI MOKEM JIOTIOTHHUTH BBIBOJ] JAHHBIX U3 3TOU Tabmuis! cronbiom «Kiacc camorneray, uMmes B
BUJY MNPUHAAJICKHOCTh KaXJOTO camojeTa K Kiaccy AajbHEMarucTpalibHbIX, CpeIHeMaru-
CTpaJbHBIX W OJIMYKHEMATUCTPATTLHBIX CYZOB.
Komanna mi1st aHHEBIX OEUCTBUM:

SELECT model, range,

CASE WHEN range < 2000 THEN 'BaunsxknemarucrpaibHblii’

WHEN range < 5000 THEN 'CpennemarucrpaiabHblii'

ELSE 'laabHeMarucTpaiabHblii'

END AS type

FROM aircrafts

ORDER BY model;
B 0TuéT CKpUHIIOT ¢ Pe3yIbTATOM U C TEKCTOM MOSCHEHUSI KOHCTPYKIIUU KOMaH/IbI.

2. B Tex cnywasx, korma uH(GOpMAIMH, COACPKAIICHCS B OIHOW TaOIMIle, HEAOCTATOYHO IS
HOJy4YeHHUs1 TpeOyeMoro pes3ysbTara, UCIOJb3YIOT coenuHeHue (join) Tabnui. C moMOIBIO KO-
MaH/IbI

SELECT a.aircraft_code, a.model, s.seat_no, s.fare_conditions

FROM seats AS s

JOIN aircrafts AS a

ON s.aircraft_code = a.aircraft_code

WHERE a.model ~ 'ACessna' ORDER BY s.seat_no;
o0beuHUM aTpuOyThl 1BYX Tabnul Camonérel U Mecta. OOpaTtuTe BHUMaHUE HA UMEHA aTpH-
OyTOB — B BBIOOPKE HCIOJIH30BAHBI IICEBIIOHUMBI aTPHOYTOB ,a OOBSBICHBI OHU C TIOMOIIBIO
KJIFOUYEBOT0 CJI0Ba AS.
B oTuére HanucaTh KOMMEHTapHUH K KaXKJI0M CTPOUYKE KOMaH/IbI.

3. Hammumure  Takue ke  3ampockl MO MecTaM  JUid  CJIEAYIOIIUMX  CaMOJIETOB:
Airbus A320-200
Bombardier CRJ-200
B 0TY4ET CKPUHIIOT ¢ PE3YJIBTATOM.

4. B coequHEHUU OJHA M Ta K€ TabJMIla MOXET y4acTBOBAaTh JABAXKJbI, T. €. (POPMUPOBATH CO-
CAUHCHUC Ta6J’II/II_IBI ¢ caMoil coOoii. B kauectBe npuMepa paCCMOTPUM 3alpoC MIAd CO3AaHUA
NpeCTaBICHUS «Petice» (flights_v):
CREATE OR REPLACE VIEW flights_v AS

SELECT f.flight_id, f.flight_no,

f.scheduled_departure,

timezone( dep.timezone, f.scheduled_departure )

AS scheduled_departure_local,

f.scheduled_arrival,

timezone( arr.timezone, f.scheduled_arrival )

AS scheduled_arrival_local,

f.scheduled_arrival - f.scheduled_departure

AS scheduled_duration,
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f.departure_airport, dep.airport_ name AS departure_airport_name, dep.city AS depar-
ture_city, f.arrival_airport, arr.airport_name AS arrival_airport_name, arr.city AS arri-
val_city, f.status,

f.aircraft_code,

f.actual_departure,

timezone( dep.timezone, f.actual_departure )

AS actual_departure_local,

f.actual_arrival,

timezone( arr.timezone, f.actual_arrival )

AS actual_arrival_local,

f.actual_arrival - f.actual_departure AS actual_duration

FROM flights f, airports dep, airports arr

WHERE  f.departure_airport = dep.airport_ code AND farrival_airport =
arr.airport_code;

B sTOM mpezacraBiennu ucnonbdyercs He Tosbko Tabnuua «Peficen» (flights), HO Takxke u Tad-

A «ABpOTIOPTHI» (airports).
BeimonHuTh TAHHYIO KOMaH/Iy
BeiBectn Ha 9KpaH COZICPKHMOE JAHHOTO NPECTaBIICHUSI.

B 0TYéT CKpUHILOT U MOSICHEHMSI 110 PE3YNbTATY (YTO BHIBOAUT JAHHOE NpeCTaBieHue?)

5. C noMoIIbIo Clieyromei KOMaH bl BHITTOTHSAETCS 3aMpoc € MOACYETOM CTPOK B COSTUHEHHBIX

JBYX OJIMHAKOBBIX TAOJIALL:
SELECT count(*)

FROM airports al, airports a2

WHERE al.city <> a2.city;

CYB/] coenunsieT KaXIyl CTPOKY MEPBOM TAaOIHIIBI ¢ KaXKI0W CTPOKOW BTOPOW TAOJHUIIBL, T. €.
dbopMupyeT eKapTOBO MPOU3BEIECHUE TaOJIUIl — BCE MOMApHbIE KOMOWHAIMKM CTPOK U3 ABYX
tabmui. 3areM CYB/] orOpacsiBaeT T€ KOMOMHUPOBAHHBIE CTPOKH, KOTOPBIE HE YAOBIETBOPSIOT
YCIOBUIO, IpuBeAeHHOMY B Iipeuioxkenun WHERE. B namem npumepe ycinoBue Kak pa3 U OT-
pakaer TpeOOBaHHE O TOM, YTO PEWCOB M3 OJAHOTO rOpOJa B TOT XK€ CaMbIii TOpoA OBITH HE
JIOJIKHO.

BrinosnauTe KOMaHy.

6. Bo BTopoMm BapuaHTe 3aIpoca Mbl UCIOJIb3yEeM COEAMHEHUE TA0JUI] HA OCHOBE HEPAaBEHCTBA
3HaYeHUH aTpuOyToB. TeM caMbIM MBI IIEPEHECTH YCIOBHE 0TOOpa Pe3yJbTUPYIOIUX CTPOK M3

MPEUIOKECHUSA WHERE B peI0KEHUE FROM.
SELECT count(*)
FROM airports al
JOIN airports a2 ON al.city <> a2.city;

BeinmosnanTe KOMaHy.

7. TpeTtuii BapuaHT IMpeaycMaTpUBaeT SIBHOE MCIIOJIb30BaHKE JI€KapTOBA MPOU3BECHUS TaOIHLI.
Jns storo cayxut npemioxenre CROSS JOIN. Jlumnue cTpoku, Kak ¥ B IIEPBOM BapUaHTE,
OTCENBAEM c IIOMOIIBIO PEUIOKEHUS WHERE:
SELECT count(*)

FROM airports al CROSS JOIN airports a2 WHERE al.city <> a2.city;

BelnmonHNTE KOMaHAY M BCTaBbTE CKPUHUIIOT C PE3YJIBTATAMH.

8. Co3paiite TaKue xKe TpHU 3ampoca c TaOIMIER Peiicer.
CKpHHIIIOT ¢ pe3y/ibTaTaMy B OTUET.

9. Cozpnaiite JOTIOJTHUTEIBH YO Tadnuny bponupoBanus:
CREATE TABLE bookings
( book_ref char( 6 ) NOT NULL, -- HOMEp OpOHHPOBAHHUSI
book_date timestamptz NOT NULL, -- nara OpOHUpPOBaHUS

35



total_amount numeric( 10, 2 ) NOT NULL, -- monnas croumMocth OpOHHpOBaHHUs (BO3MOYKHBIE
3Hayenus B 10 nudp ¢ mnnaBaromedl ToukoW W ABYyMs 1upaMu  TOCTE  3arsToi)
PRIMARY KEY ( book_ref));-- nepBuuHbIii K104 — HOMEp OPOHUPOBAHHUS
)41 Ta0IUIly bunersr:

CREATE TABLE tickets

(‘ticket_no char( 13 ) NOT NULL, -- Homep Guiiera

book_ref char( 6 ) NOT NULL, -- Homep 6poHupoBaHHus (IOJDKECH COOTBETCTBOBAThH JaHHBIM U3
Tabsnubl bponupoBanus)

passenger_id varchar( 20 ) NOT NULL, -- unenTHHKATOp Maccakupa

passenger_name text NOT NULL, -- ums naccaxxupa

contact_data jsonb, -- koHTaKTHBIE JaHHBIE MTACCAKHUPA

PRIMARY KEY (ticket_no ), -- nepBUYHBII KJIt0Y — HOMEp OuiieTa

FOREIGN KEY ( book_ref) -- Buernuii k1104 HOMEp OpOHHPOBaHUS

REFERENCES bookings ( book_ref )); -- cchuiounslii kimtou Ha Tabnuityy bpoHupoBanus 1o
HOMepy OPOHUPOBAHHUSL.

41 TabIHILy [lepenérsr:

CREATE TABLE ticket_flights

(‘ticket_no char( 13 ) NOT NULL, -- Homep GOuera

flight_id integer NOT NULL, -- Uaentudukarop peiica

fare_conditions varchar( 10 ) NOT NULL, -- Kiacc o6cnyxuBanus

amount numeric( 10, 2 ) NOT NULL, -- CroumocTs niepenera

CHECK (‘amount >= 0 ), -- orpaHu4eHHe -- CTOUMOCTb IepesiéTa Oobliie win papHa

CHECK ( fare_conditions IN ( 'Economy’, '‘Comfort’, 'Business' ) ), -- orpann4enue — Kjiacc 00-
CITy)KMBaHUS SKOHOMHBIN, KOM(OPT, OH3HEC

PRIMARY KEY ( ticket_no, flight_id ), -- nepBuunbIie KiIt0un HOMEp OUIeTa M HOMEp peiica
FOREIGN KEY ( flight_id ) -- BHenHwmii k1104 HOMEp pefica

REFERENCES flights ( flight_id ), -- cceutounslit ko4 Ha Tabnuiry Peiicel 1o HOMepy peiica
FOREIGN KEY ( ticket_no ) -- BHemHui K104 HOMEp Ouiiera

REFERENCES tickets ( ticket_no ) -- ccbutounblit Kito4 Ha Tabnuity buersl mo HoMepy Ouite-
Ta
);

nu Ta0IUITy [Tocagounbie TaJIOHBI:
CREATE TABLE boarding_passes

(‘ticket_no char( 13 ) NOT NULL, -- Homep Guiera

flight_id integer NOT NULL, -- Unentudukarop peiica

boarding_no integer NOT NULL, -- Homep moca1ouHoro Tajsiona

seat_no varchar(4) NOT NULL, -- Homep mecra

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 )
);
10. BriBectu Ha JKpaH o ouepeaun TaOJIHIIBI.
B oT4ét CKpUHIIOT.

11. JloGaBUTH MO TPU CTPOKHU B KAXKAYIO TAOIUITY (B TaOIHUIly OpPOHUPOBAHUS T00ABUTH CTPOKY C
cymmoii B 1 204 500 py6ueit).

12. Tlpu BBIMIOJIHEHUHU BBIOOPOK 3a4acTYIO BBINOJHSIIOTCS MHOTOTaOJMYHBIE 3alpOChl, BKIIIOYa-
I0IIMe TpU TaOmUIbl U Oonee. B kauecTBe mprMepa pacCMOTPUM TaKyr 3aaady: ONpeNesUTh
YHCIIO MACCAKUPOB, HE MPUIICANINX HA PETHCTPAIMIO OUJIETOB U, CIIJIOBATEILHO, HE BBUICTEB-
IIMX B MYHKT Ha3HaueHWs. ByJaeM y4YHTHIBaTH TOJILKO PEHCHI, Y KOTOPBIX (DaKTUUECKOE BpEeMs
BbLIETA HE MYCTOE, T. €. peichl, umeronre cratyc «Departed» min «Arrivedy.
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SELECT count( * )

FROM ( ticket_flights t
JOIN flights f ON t.flight_id = f.flight_id)
LEFT OUTER JOIN boarding_passes b
ON t.ticket_no = b.ticket_no AND t.flight_id = b.flight_id

WHERE f.actual_departure IS NOT NULL AND b.flight_id IS NULL;

B 0oTu€T CKpWHIIOT ¢ pe3yinbTaTOM BBHIOOPKH M OTBET Ha CICAYIOIIMN BOMPOC: KAKHE TaOIHUIIBI
OBLIN UCITOJIB30BAHbI B 3TOM 3ampoce?

13. s BeIpa®OTKHM (pUHAHCOBOW CTpAaTETHMH HAIIeW aBHAKOMIIAHHM TPeOYeTCs CIenyromas uH-
dopmamus: pacrpeqeneHne KOJIN4ecTBa OPOHMPOBAHUHM MO TUAra3oHaM CyMM C IIaroM B CTO
THICSIY pyOJsiell. MakcumalibHasi CyMMa B OJTHOM OponmpoBaHuH cocTaBiser | 204 500 pyOueii.
Yurtem 3TO npu (dopMupoBaHUU JIMana3oHOB CTOMMOCTEH.
BuptyansHoii Tabnuie, cozgaBaeMoil ¢ oMot kimoudeBoro ciosa VALUES, npucsauBarot
UMsI C TIOMOIIBIO KiIto4eBoro cioBa AS. Ilocie nMeHn B KpyribIX cKOOKaxX MPHUBOAUTCS CIIHCOK
UMEH CTOJIOIOB 3TOM TaOIUIIBI.
SELECT r.min_sum, r.max_sum, count( b.*)

FROM bookings b

RIGHT OUTER JOIN

( VALUES ( 0, 100000), (100000, 200000 ),
(200000, 300000 ), (300000, 400000 ),
( 400000, 500000 ), (500000, 600000 ),
(600000, 700000 ), ( 700000, 800000 ),
( /800000, 900000 ), (1900000, 1000000 ),

(1000000, 1100000 ), ( 1100000, 1200000 ),

(1200000, 1300000 )

) AS r ( min_sum, max_sum)

ON b.total_amount >=r.min_sum AND b.total _amount < r.max_sum

GROUP BY r.min_sum, r.max_sum

ORDER BY r.min_sum;

B sToM 3ampoce ncnonb3oBaiy BHEIIHee coequHeHne. Caenano 3To Juis TOro, 4ToObl B ciayva-
AX, KOrJJa B KaKOM-TO JMala3oHe He OKaXeTCs HU OJHOr0 OpOHUPOBAHMS, Pe3yIbTHPYIOIIAs
CTpOKa BBIOOPKH Bce k€ Obli1a Obl chopMHUpOBaHa. A TIpaBOe COCIMHEHHE OBLIO BHIOPAHO TOb-
KO TIOTOMY, 4YTO B Ka4eCTBE MepBOH, 0a30BO, TaOIHIIBI MBI BEIOpau Tabnuily «bpoHUpoBaHUS»
(bookings), HO UMEHHO B HEMl MOXKET HE OKA3aThCSl HU OJHOUW CTPOKH JJII COSTUHEHUS C KaKOi-
100 CTPOKOM BUPTYanbHOU TaOMUIIBL. A BCE€ CTPOKHU BUPTYAIbHOW TaOJIHIIBI, CTOSIICH CIpaBa
ot npenioxenuss RIGHT OUTER JOIN, nomxHbl ObITh 00513aT€NbHO MPEACTABIEHBI B BHIOOP-
K€: 3TO MO3BOJIUT Cpa3y YBUJIETh «IIYCThIE)» AUAINA30HbI, €CIH OHU OYAYT.

B 3T0OM 3ampoce MOKHO UCIIOJIB30BATh U JIEBOE BHEIIHEE COEUHEHHE, €CIIM TOMEHSATh TaOJINLIbI
MECTaMH.

B 0Tu€T CKpHHIIOT C pe3yabTaTOM 3alpoca U KOMMEHTapHHU IO KaXJI0i CTPOKE 3arpoca.
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Ilpakmuueckas paboma Ne 17 «Co30anue nod3anpocoe

3amanmue:

1. HOI[KJIIO‘-II/ITLCH K Oase JaHHBIX demo.
BBIBG,Z[I/ITG I/IH(bOpMaI_[I/IIO O BCEX Ballux Ta6J'II/II_[aX, NpeaACTaBJICHUAX W HUX IIOJIAX
C IIOMOIIBIO KOMAaH/bI:
SELECT table_name, column_name
FROM information_schema.columns
WHERE table_schema="public’;

3arem 100aBbTE K 3TOW KOMaHAE COPTUPOBKY IO UMEHU TAOJIMIIbI M CHOBA BHIBEAMTE HA DKpaH.
B 0T4€T CKpUHIIOT C pe3ynbTaToOM.

2. HaXO)KI[GHI/Ie CpCAHCTI0, MAKCUMAJIBHOTO U MUHUMAJIBHOT'O 3HAYCHUS C ITIOMOIIBIO arperaTHbIX

byHKIMI:

Jlyist pacdera cpeIHEero 3HaYeHHs 10 CTOJIOIYy MCIOJIb3yeTcsl GYHKIHUS avg (OT ClIoBa average).
SELECT avg( total_amount ) FROM bookings;
Jnsg monmydeHMsT MaKCHMajJbHOTO 3HA4YEHMsI MO CTOJIOLY MCIONb3yeTcs (YHKIMS max.
SELECT max ( total_amount ) FROM bookings;
Jiis  TodydYeHHus MHHHMAQJIBHOTO 3HAYeHHS MO CTOJNOIy UCHonb3yercs (QyHKIusS min.
SELECT min( total_amount ) FROM bookings;
Bce KOMaH/IbI BBITIOJIHUTD.

K 000 H3 HHBIX BaIIIUX TaOJIUI] MIPUMEHUTH JTaHHBIE GbyHKIIH.
CKpHUHIIOT ¢ pe3yJbTaTaMH B OTYET.

3. KpoMe 0OBIYHBIX arperaTHhIX (YHKIWN CYIIECTBYIOT M TaK Ha3bIBAE€MbIE OKOHHBIC (DYHKIIUU
(window functions). OTu QyHKIHH TPeJOCTABISIOT BO3MOXHOCTH ITPOU3BOIUTH BHIYMCICHUS HA
MHOXECTBE CTPOK, JJOTHUECKH CBSI3aHHBIX C TEKYIIEH CTPOKOH, T. €. HMEIOIINX TO WU WHOE OT-
HOLLIEHUE K HEW.
[Ipu paboTe ¢ OKOHHBIMH (YHKIHAMH HCIONB3YIOTCS KOHIEMIUMK pazdena (partition)
u okonnozo kaopa (window frame). [Ipennonoxum, 4to HykHO BeIBecTH KomuuecTBo npojan-
HBIX OWJIETOB B BHJE HAKOIUICHHOTO TIOKa3aTels, CYMMHPOBAaHHE JOJDKHO MPOM3BOIUTHCS B

npeacitax Kaxaoro KaJICHOapHOTO Mmecdana.
SELECT b.book_ref,

b.book_date,

extract( ‘month’ from b.book_date ) AS month,
extract( ‘day’ from b.book_date ) AS day,

count(*) OVER (

PARTITION BY date_trunc( ‘month’, b.book_date )
ORDER BY b.book_date

) AS count

FROM ticket_flights tf

JOIN tickets t ON tf.ticket_no = t.ticket_no

JOIN bookings b ON t.book_ref = b.book_ref

ORDER BY b.book_date;
lHoscnenue no date_trunc:
date_trunc(text, interval) interval OTcexaeT KOMNOHEHTHI AaTbl 40 3a4aHHOM date_trunc{ hour’, interval 2 days 03:00:00
TOYHOCTH; M. Taroxe [onpasnen 9.9.2 "2 days 3 hours 40 minutes')
BrinoaHuTh JaHHBIN 3ampoc.

[TpoKOMMEHTHPOBATH NOCTPOYHO B OTUETE BBIJCJICHHBIN IBETOM (parMeHT 3ampoca.
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4. C momoImpio OKOHHOU (hyHKIIMH rank MO>KHO MTPOpaHKHUPOBATh a3pOMOPTHI B Mpeenax Kax-
JIOTO YacOBOT'0O TMOsica HAa OCHOBE UX reorpaduyeckoit mupoTsl. [Ipuuem Oynem mpucBauBaTh 60-
nee BBICOKHI paHr TOMY a’poropTy, KOTOPBIi HaXOJUTCS CeBepHee.
SELECT airport_name, city, round( latitude::numeric, 2 ) AS Itd, timezone,

rank() OVER (

PARTITION BY timezone

ORDER BY latitude DESC)

FROM airports

WHERE timezone IN ( ‘+3° ) ORDER BY timezone, rank;

Brimonnuts 3arpoc, IIPOCMOTPETH ero pe3yJIbTar.
[puaymaTh MOX0XKUH 3alIpOC HA PAH)KUPOBAHUS C MOMOIIBI0 GyHKIMU rank mo Jiroboit apyroit
Balllel TadJuLe.

B oTu€T CKpUHILIOT C pe3ynbTaTamu.

5. Cozmaaum 10/13a1poc o CIEeYIOLIEMY 3a/1aHUIO:
[Tpenmonoxum, 9To COTPYAHUKAM aHATUTUYECKOTO OT/ENa MOTPeOOBAIIOCH TPOBECTH CTATHCTH-
YecKoe MccieoBaHue (PMHAHCOBBIX PE3yNIbTaTOB padOThI aBUaKOMMaHHH. B kadecTBe mepBoro
miara OHM PENIMIA MOJCYUTATh KOJMYECTBO Orepanuii OpOHUPOBaHUS, B KOTOPBIX 00IIas cymma
MIPEBBIIIAET CPEIHIOI BEIMYMHY MO BCel BHIOOPKE.

SELECT count(*) FROM bookings

WHERE total_amount > ( SELECT avg( total_amount ) FROM bookings );

Beimonauts 3a1poc c [IO3AIIPOCOM.
[TocTpoyHO MPOKOMMEHTHUPOBATH B OTUETE 3aIPOC.

Jlanee BBIOTHUTH 3aIIPOC € MOA3AMPOCOM Ha HaXOXKICHHE CAMOT0 3arafHOro U caMoro BOCTOY-
HOTO a’poropra:
SELECT airport_name, city, longitude

FROM airports

WHERE longitude IN (

( SELECT max( longitude ) FROM airports ),

( SELECT min( longitude ) FROM airports ))

ORDER BY longitude;

[TpunymaTh Takoil ke 3ampoc Ha HAXOXJAEHUE KpalHMX 3HaueHUH 1o Tabmuue CamMONETHI.
B 0TuUéTt CKpUHIIOT C pe3ybTaTaMH.

6. Cozmagum  emé OaWH  3ampoc C  MOA3AIMPOCOM MO  CIEAYIONIEMY  3aJIaHUIO:
HpeI[HOJ'IO)KI/IM, qTO O BBIpaGOTKI/I L[eHOBOI>’I INOJIMTUKH aBHAKOMIIaAHUU HCO6XOI[I/IMO 3HAaTh, KaK
PacCIpeaACIAOTCA MeEcCTa Pa3HbIX KJIaCCOB B caMoJieTax BCEX THUIIOB.
SELECT a.model,

( SELECT count(*)

FROM seats s

WHERE s.aircraft_code = a.aircraft_code

AND s.fare_conditions = '‘Business’

) AS business,

(SELECT count(*)

FROM seats s

WHERE s.aircraft_code = a.aircraft_code

AND s.fare_conditions = '"Comfort’

) AS comfort,

( SELECT count(*)

FROM seats s

WHERE s.aircraft_code = a.aircraft_code

AND s.fare_conditions = ‘Economy"
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) AS economy
FROM aircrafts a
ORDER BY 1;

B pesynbraTe nmaHHOro 3ampoca y Bac Ha DJKpaHe OTOOpa3uTCs OIMMOKa, CBs3aHHAsS
c HEU3BECTHBIM 3HaYECHUEM Business.
Bama 3amaua coctouT B TOM, 4TOOBI pa300paThCs, WCHPABUTh HEKOPPEKTHOCTH
B 3ampoce (BBECTH T€ JaHHbIE, KOTOpPHIE COOTBETCTBYIOT JaHHBIM Ballel TaOJHULIbI).
B pesynbpraTe mpaBHIIBHOTO 3ampoca Bbl HA dKpaHE JIOJDKHBI YBHJIETh CIEAYIOLIUN pe3yJbTar:

model | business | comfort | economy
-------- R I S S—
Airbus A319-100 | 4] 2] O
Airbus A320-200 | 4] 3] O
Airbus A321-200 | 5/ 3] O
Boeing 737-300 | 4, 2] O
Boeing 767-300 | 41 2| O
Boeing 777-300 | 41 2| O

Bombardier CRJ-200 | 41 3| O
Cessna 208 Caravan | 41 5| O
Sukhoi SuperJet-100 | 41 3| O

B 0TU€T CKpUHILIOT C Balllell KOMaHAOW U PE3yJIbTaTOM.

7. BEIIOIHATE CJICAYIOIINC 3allPOChI:
SELECT count(*) FROM tickets;

SELECT count( * ) FROM tickets WHERE passenger name LIKE '% 9%/
SELECT count( * ) FROM tickets WHERE passenger_name LIKE ‘% % 9%/;
CpaBHI/ITe IMOJIYYCHHBIC PE3YJIbTATHI. HpOKOMMeHTI/Ipyf/'ITe pasjimuus B OTY€TE MO PTUM 3alpo-
caM.

Ilpakmuueckan paboma Ne 18 «Bvioopka oannwixy

3ananmue:

IMogxmrounThesd K 0a3e JaHHBIX demo.

1.B npeablyien MPaKTUYECKON pabote ObLI CIIEYIOIINN 3arnpoc:
SELECT a.model,

( SELECT count(*)

FROM seats s

WHERE s.aircraft_code = a.aircraft_code

AND s.fare_conditions = '1") AS business,

( SELECT count(*)

FROM seats s

WHERE s.aircraft_code = a.aircraft_code

AND s.fare_conditions = '2") AS comfort,

(SELECT count(*)

FROM seats s WHERE s.aircraft_code = a.aircraft_code

AND s.fare_conditions = '3") AS economy

FROM aircrafts a

ORDER BY 1;

B PE3YIbTAaTC €T0 BBIIOJIHCHUSA BbI MOJYYWUINA HJAHHBIC IO MECTAM PA3HBIX KJIACCOB. I[068.BLTC
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JaHHBIC B HY>XXHBIC Ta6J'II/IHBI Tak, YTOOBI HE OBLIO HYJICBBIX 3HAYCHHI
B OeJIoM KJ1acce n BBITIOJIHUTEC 9TOT 3arpoc CHOBa.
BceraBbTe CKPHUHIIOT B OTYET.

2. COCTaBUThL 3ampoc C TOA3AMPOCOM, BBIBOJSIIMM HAa KPAaH KOJHYECTBO 3a0POHMPOBAHHBIX
OouneToB C CyMMOH OpOHUPOBaHUS OosibLIe MUHUMAJILHON CYMMBI.
BcraBbTe CKpUHIIOT B OTYET C KOMAHIOU U €€ pe3ysIbTaTOM

3. BeinonauTe (o1 (91 4% (001115051 3anpoc C [IOA3aIIPOCaMHU.
SELECT flight_no, departure_city, arrival_city

FROM flights

WHERE departure_city IN (

SELECT city

FROM airports

WHERE timezone = "+3")

AND arrival_city IN (

SELECT city

FROM airports

WHERE timezone = +3' );

B otuéTe mosicHUTE 4TO MOKA3hIBAET ,Z[aHHBIfI 3aIpocC, BBIIIOJIHUTE €T0 C APYT'UMH YaCOBBIMH I10-

HC&MI/I,_ a TakKXKE€ [JI1 BbIBOJAa Ha ) C)_KpaH 3aMCHUTC anI/I6YTBI Ha PpYCCKUC CJIOBa
Homep peiica | Copoa_otnpaBnenHna | Lopoa npubeiTHA

B otuét BCcTaBUTH CKpUHIIOT € pE3yJibTaTaMHU.

4. B tabauie A>ponopThl Ha3BaHKs FOPOIOB 3aMEHUTE HA PYCCKHE CIIOBA.

Crnenyrouuii 3anpoc MOKa3bIBAET B KAKKE ropo/ia HET peicoB U3 MOCKBBI:

SELECT DISTINCT a.city FROM airports a

WHERE NOT EXISTS (

SELECT * FROM routes r

WHERE r.departure_city = "MockBa'

AND r.arrival_city = a.city)

AND a.city <> 'Mocksa'

ORDER BY city;
JlanHbIil 3a1IpOC cchbUIaeTCsl HAa MaTepUaIM30BaHHOE IpejicTaBieHue routes. B Hameil 6aze nan-
HBIX €ro HeT, TO0dTOMY 3aMeHHTe ero Ha Tabnuiy Peiicel u  BhIIONHHUTE.
JloGaBbTe maHHBIE B TAOMUIIBI TAKHUM 00pa3oM, 4TOOBI peiickl 13 MockBbl, U3 CBHIKTBIBKapa, U3
ExarepunOypra  Obuin  (MOXXHO 1O  OJHOM  CTpOYKE M3  KaKIOTO  TOPOAa).
BeimonHuTe  JaHHBIA  3ampoc  CHOBa, a Takke C JByMs JPYTMMH  TOpOJaMH.
B 0T4€T BCTaBUTH CKPUHILIOT C pe3yJIbTaTaMHU.

5. BhINONHUTE CHENYIOMHUNI 3a1poc:
SELECT s2.model, string_agg( s2.fare_conditions | " ('[|s2.num || )", ' )
FROM (SELECT a.model, s.fare_conditions, count( * ) AS num
FROM aircrafts a
JOIN seats S ON a.aircraft_code = s.aircraft_code
GROUP BY 1, 2
ORDER BY 1, 2) AS s2
GROUP BY s2.model
ORDER BY s2.model;
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B oruér nHamumcarp, Wto 3TO 3ampoc aenaer. [loMeHsATH Ha3BaHWE cTONONA string agg.
B 0T4€T BCTaBUTH CKPUHIIOT C Pe3yIbTaTaMH.

6. BeimonauTe cleayroumn 3arpoc:
SELECT aa.city, aa.airport_code, aa.airport_name
FROM (

SELECT city, count( *)

FROM airports

GROUP BY city

HAVING count(*)>1) ASa

JOIN airports AS aa ON a.city = aa.city

ORDER BY aa.city, aa.airport_name;
I[aHHBIfI 3aI1poC IMOKa3bIBACT IropoJa, B KOTOPBIX Oonee OJITHOI'O aspoIiopra. Ecmn Y BaC B OTBETC
0 ctpok, To n1006aBbTE B TAOIUIy A3pONOPTH KaKOW-HUOYAbL JAOMOIHUTEIBHBIA adpONopT K ro-

poxy.

/. CoctaBbTe BHIOOPKY PEHCOB, I/I€ UCIIOJB3YIOTCA caMolieThl Komnanuu Boeing? B BriGop-
K€ BMCECTO KOJa MOACIMW AOJIKHO BBIBOAUTHCA €€ HAMMCHOBAHHC, HAIIpUMEP, BMCCTO KOIa
733 nomxHo O661TH Boeing 737-300.

B oTu€T BCTaBUTH CKPUHUIOT C pe3yJIbTaTaMU.

Ilpakmuueckan paboma Ne 19 «Paboma c ghynxkyueit unnest)

3amanue:

1. Tloakmrouurtbes K Oaze JaHHBIX demo.
Cozmath Tabmuiyy ['paxmanctBo ¢ atpubOyramm pas_id u  ['pakmaHcTBO.
C nomompio GyHKIIME unnest 700aBbTe TPEM Maccaxupam Mo ux pas_id rpakJaHCTBO
RUS, YETBEPHIM — BY.
B oT4éT BCTaBhTE CKPUHIIIOT C KOMAHJIAMHU U PE3YJIHTATOM.

2. Tloakmrounrech K Oase JAHHBIX edu.
Coznmate Tabmuny I'pynmsl ¢ arpubyramu ®damunus U HOMEp IPYMIIbL
C momomipto QyHKIMH unnest 100aBbTE MATH CTYJCHTAM OJHY TPYIITY U TPEM APYTYIO
rpyrmiy.
B oTuér BcTaBhTE CKPUHIIIOT C KOMAH/IaMHU B PE3YIIHTATOM.

3. Cawmble KpynHbIE caMOJIEThl B Hallel aBuakomnanuu — 3710 Boeing 777-300. Bersc-
HUTh, MEXIy KaKHMH T[apaMd TOPOJOB OHHU JIETAIOT, IIOMOXET 3aIpoc:

SELECT DISTINCT departure_city, arrival_city
FROM flights f
JOIN aircrafts a ON f.aircraft_code = a.aircraft_code
WHERE a.model = '‘Boeing 777-300° ORDER BY 1;
Ecnu B Bamem 3ampoce HET JNaHHBIX, TO M00aBbTe B Tabmuily flights HeoOxoaumbie
JIAaHHBIE.

CocraBbTe 0JI0OOHBII 3ampoc ¢ ABYMsI IPYTUMHU caMoJIETaMU, 100aBUB HOMEp peiica B
PE3YIBTUPYIONIYIO BEIOOPKY.
Co3zpnarite MpEJICTaBICHUE o JTAHHOMY 3ampocy.

CKpHHIIOT ¢ KOMaHJIaMH U PE3YJIbTATOM B OTYET.

4. CocrtaBbTe 3allpoCc C MaKCHUMaJbHbIMH M MHUHUMAJIbHBIMU II€HaMU OWJIETOB Ha BCE
HallpaBJICHUS.
CKpHHIIOT ¢ KOMaHJ0M U pe3yJIbTaTOM B OTYET.
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5. CocTaBuTb 3aIpOC CO CIHCKOM IacCaXUPOB C JHOOOTO OJHOTO peiica C UX MECTaMH.
CKpHUHILIOT ¢ KOMaHJ0M U PE3yIbTaTOM B OTYET.

Ilpakmuueckan paooma Ne 20 «Co3zoanue 3anpocoe ¢ 00ugum maodoaudHwvim
8LIPAIICEHUEM)

3aganue:

l. HOIIKJIIO‘II/ITBCSI K Oaze JaHHBIX demo.
BrimonuuTe ceayromuid 3anpoc ¢ UCIOIb30BAaHUEM OOIIET0 TaOIMYHOTO BBIPAXKCHHUS
(Common Table Expression — CTE):

WITH ts AS

( SELECT f.flight_id, f.flight_no,

f.scheduled_departure_local,

f.departure_city,

f.arrival_city,

f.aircraft_code, count( tf.ticket_no) AS fact_passengers,

( SELECT count( s.seat_no)

FROM seats s

WHERE s.aircraft_code = f.aircraft_code

) AS total_seats

FROM flights_v f

JOIN ticket_flights tf ON f.flight_id = tf.flight_id

WHERE f.status = "Arrived’

GROUPBY 1,2,3,4,5,6

)

SELECT ts.flight_id, ts.flight_no,
ts.scheduled_departure_local,

ts.departure_city, ts.arrival_city,

a.model, ts.fact_passengers, ts.total_seats,

round( ts.fact_passengers::numeric / ts.total_seats::numeric, 2 ) AS fraction
FROM ts

JOIN aircrafts AS a ON ts.aircraft_code = a.aircraft_code

ORDER BY ts.scheduled_departure_local;
B otuér BcTaBUTH CKpHMHOIOT C PE3YJbTAaTOM BbIIIOJIHCHHUA TaOJIMYHOT O BBIPpAXKCHUA.
B oTuére npokoMMEHTHPOBATh MOCTPOYHO JAHHOE TaOIMYHOE BHIPAKEHUE

2. BuIIoJHKTE 3a1poc, GOPMHUPYIONINIA TUANa3oHbl CyMM OPOHHPOBAHHUH C TIOMOMIBIO Pe-
KYPCHUBHOT'O o0miero TaOJINYHOTO BBIPA)KCHUS:
WITH RECURSIVE ranges ( min_sum, max_sum ) AS

( VALUES (0, 100000 )

UNION ALL

SELECT min_sum + 100000, max_sum + 100000

FROM ranges

WHERE max_sum <

( SELECT max( total_amount ) FROM bookings ) )

SELECT * FROM ranges;

B otuér BcTaBUTH CKpUHIIOT C PC3YJIbTAaTOM BbIIIOJIHCHHUA Ta0IUYHOTO BBIPAXKCHUA.
B oTuéte MMPOKOMMCHTHUPOBATH ITOCTPOUYHO JAHHOC TaOIMYHOE BBIPAKCHUC

43



3. BeimonauTe 00IIee TaOAMYHOE BBIpAXKEHUE C BHIOOPKOM W3 Tabmuisl bookings:
WITH RECURSIVE ranges ( min_sum, max_sum ) AS
( VALUES( 0, 100000 )
UNION ALL
SELECT min_sum + 100000, max_sum + 100000
FROM ranges
WHERE max_sum <
( SELECT max( total_amount ) FROM bookings ) )
SELECT r.min_sum, r.max_sum, count( b.*)
FROM bookings b
RIGHT OUTER JOIN ranges r
ON b.total_amount >=r.min_sum
AND b.total_amount < r.max_sum
GROUP BY r.min_sum, r.max_sum ORDER BY r.min_sum;
B oruér BCcTaBUTH CKpUHIIOT C PE3YyJIbTATOM BbIIIOJIHCHUS TaGJII/I‘-IHOFO BBIPAXXCHUA.
B oTuére npokoMMEHTHPOBATh MOCTPOYHO JAHHOE TAOIMYHOE BHIPAKEHUE

4. COS,Z[aTB o cjieaywmemMy KoOAYy MAaTCpUualIn30BaHHOC IIPEACTABIICHUC MapH_Ip}ITBI
(pazobpatbcst ¢ ommOkoi: crombery "duration" wumeer miceBmoTHN record):
CREATE MATERIALIZED VIEW routes AS

WITH 3 AS

( SELECT f2.flight_no, f2.departure_airport, f2.arrival_airport, f2.aircraft_code,
f2.duration,

array_agg( f2.days_of week ) AS days_of week

FROM ( SELECT  fl.flight no, fl.departure_airport, fl.arrival_airport,
fl.aircraft_code, fl.duration, f1.days_of week

FROM ( SELECT flights.flight_no, flights.departure_airport, flights.arrival _airport,
flights.aircraft_code,

( flights.scheduled_arrival, flights.scheduled_departure

) AS duration,

(to_char( flights.scheduled_departure,

'ID"::text ))::integer AS days_of week

FROM flights

) f1

GROUP BY fl.flight_no, fl.departure airport, fl.arrival_airport, fl.aircraft_code,
fl.duration, fl1.days_of week

ORDER BY f1.flight_no, fl.departure_airport, fl.arrival_airport, fl.aircraft _code,
fl.duration, fl1.days_of week

) f2

GROUP BY f2.flight_no, f2.departure_airport, f2.arrival_airport, f2.aircraft_code,
f2.duration)

SELECT f3.flight_no, f3.departure_airport,

dep.airport_name AS departure_airport_name, dep.city AS departure_city,
f3.arrival_airport,

arr.airport_name AS arrival_airport_name, arr.city AS arrival_city, f3.aircraft_code,
f3.duration, f3.days_of week

FROM f3, airports dep, airports arr

WHERE f3.departure_airport = dep.airport_code

AND f3.arrival_airport = arr.airport_code;
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Ilpakmuueckan paboma Ne 21 «Bcmaeka cmpox ¢ madauyvt)

3aganue:

1. TNoaxmrounThes K 6aze JAHHBIX demo.
Coznmaanm emé oqny tabauiry CamMon€Tsl Ha OCHOBE CyIecTBYroIiei Tabmuisr Camo-
n€THI, HO 0€3 KONMMPOBAHUS JTAHHBIX U3 HEE, MOITOMY BOCIIOIB3YEMCS KOHCTPYKIIHEH
WITH NO DATA.
CREATE TEMP TABLE aircrafts_tmp AS

SELECT * FROM aircrafts WITH NO DATA;

2. Cozpmaaum orpaHUYCHUs (OTpaHUYCHHS B HOBYIO TaOJIHITy HE MEPEHOCATCS):
ALTER TABLE aircrafts_tmp
ADD PRIMARY KEY (aircraft _code);

ALTER TABLE aircrafts_tmp
ADD UNIQUE ( model );
B oT4éT BCTaBhTE CKPUHIIOT.

3. Temepb co3maguMm BTOPYIO TaOJMIy, KONMHUPOBATh JAHHBIE W3 TMOCTOSHHOW TaOIUIIBI
aircrafts B Hee TaKke He OyneMm:
CREATE TEMP TABLE aircrafts_log AS
SELECT * FROM aircrafts WITH NO DATA,;
4. OrpaHuyeHus B BUJI€ IEPBUYHOIO U YHUKAIBHOIO KJIIOUEH 3TOM Taliuie He TpedyroTes,
HO MOTPEOYIOTCS €llle JIBa CTONOIA: MepBbId OyAET CoAepKaTh aTy/BpeMs BBIMOIHEHUS
omepanuu Haj Tabnuued aircrafts tmp, a BTOpoil — HaMMeEHOBaHHE STOW oOmeparuu
(INSERT, UPDATE wunmu DELETE).
ALTER TABLE aircrafts_log
ADD COLUMN when_add timestamp;

ALTER TABLE aircrafts_log
ADD COLUMN operation text;
B oT4éT BCTaBBTE CKPHUHILIOT.

5. CkomnmpoBath B Tabmuiry aircrafts_tmp Bce nannbie u3 tabnuibl aircrafts, puxcupys
BCC N3MCHCHUA B KypHaJIC U3MEHECHHH:
WITH add_row AS

( INSERT INTO aircrafts_tmp

SELECT * FROM aircrafts

RETURNING *

)

INSERT INTO aircrafts_log

SELECT add_row.aircraft_code, add_row.model, add_row.range, CUR-
RENT_TIMESTAMP, 'INSERT"

FROM add_row;

[Tockonbky B Tabnune aircrafts log cymectByer emie fBa cTonlua, To Ui HUX MBI JOMOJIHU-
tenbHO nepenaem 3HaueHnss CURRENT TIMESTAMP u 'INSERT'.
IIpoBepuMm, 4TO MOIYUUIIOCH:
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SELECT * FROM aircrafts_tmp ORDER BY model;
SELECT * FROM aircrafts_log;
B otuér BcTaBBTE CKPHUHIIOT.

6. Cosmaiite B manke /home/postgres/ daiin aircrafts.txt co crmemyromuMu JaHHBIMH:
IL9 Illyushin 1969800
193  llyushin 1L96-300 9800

\.

C IIOMOIIIBIO KOMaH/IbI
COPY aircrafts_tmp FROM 'lhome/postgres/aircrafts.txt’;
nobaBbTE JTaHHBIE B Ta0IHILy.

B oTuéT BCTaBBETE CKPHUHIIOT.

7. Ilo anamormm ¢ Camonéramu cienaiTe Bce T€ K€ 3aJaHMs C TaOiauIeld A’pomopTel U
tabmueir bponuposanue. He 3a0biBaiiTe mpo 100aBiIeHne CKPUHIIIOTOB.

Ilpakmuueckasa paooma Ne 22 «QoHo81eHUE CMPOK 6 MADIUUAX)

3apanue:

[ToaxmounThes K 0a3e maHHbIX demo.

Komanna UPDATE npennasHadena /11 OOHOBJICHUS JJAHHBIX B TaOIHIAX.

1. Opranusyem 3anucCh BBIITOJIHCHHBIX ONEepaIii OOHOBIICHUS B )KYPHAIBHYIO TaOJIHITY:
WITH update_row AS

( UPDATE aircrafts_tmp

SET range = range * 1.2 WHERE model ~ '*Bom' RETURNING *

)

INSERT INTO aircrafts_log

SELECT ur.aircraft_code, ur.model, ur.range,

CURRENT_TIMESTAMP, 'UPDATE"

FROM update_row ur;
B oTuér BCcTaBbTE CKPUHILIOT.

OcHoBHasl uaes NanbHEWIIeH YacTH 3a/laHus CO3/1aTh TaOJNHIlY, MOKA3BIBAIOIIYI0 JTUHAMHKY
poJiak OMIIETOB MO BCEM HAMpPaBICHUSIM

2. Co3ganuM BpeMeHHYIO TabnuIly, KOTopyto Ha3zoBeM tickets directions. B Heii Oyner ue-

ThIpe cTojoua:
— ropoj OTITPABIICHHSI — departure_city;
— ropoj PUOBITUS — arrival_city;
— JaTa/BpeMs TIOCJIETHETO YBEIMYCHHS YUClia poaaHHbIX OmsneroB — last_ticket time;

— YHUCIIO MPOJAHHBIX OWUJIETOB HA 3TOT MOMEHT BPEMEHH IO JaHHOMY HAaIPaBJICHUIO
tickets_num.

Cozmanum TaOIMIly ¢ TOMOIIBIO 3arpoca K IpeacTaBieHuio «MapiipyTel» (routes) u 3amoJi-
HUM JIaHHBIMM, OJIHAKO B HeH CHayanma OyJeT TOJbKO JBa MEpBBIX CTOJONA.
CREATE TEMP TABLE tickets_directions AS

SELECT DISTINCT departure_city, arrival_city FROM routes;

KmtoueBoe cnoBo DISTINCT sBnsieTcst 371ech 0043aTeIbHBIM: BeJlb HaAM HY)KHBI TOJIBKO YHH-
KaJIbHbIE napsl ropo/iOB OTHpaBJICHUS u MPUOBITHSL.
Jlo6aBum emie 1Ba cTOIOA U 3aTIOJTHUM CTOJIOCII-CUETUUK HYJIEBBIMUA 3HAUCHHUSIMHU.

ALTER TABLE tickets_directions

ADD COLUMN last_ticket_time timestamp;

ALTER TABLE tickets_directions
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ADD COLUMN tickets_num integer DEFAULT 0;

B oT4ér BCTaBhTE CKPHHIIIOT.

3. Jlanee co3manmuM BpPEeMEHHYIO TaOJIMIly, SIBISIONIYIOCS aHayoroM TtaOmuiel «llepenersi»
(ticket flights), ograko 6e3 BHemHUX Kimtoueil. [loaTOMy MBI cMOKeM JJ00aBIIATh B HEE CTPOKH,
He 3a00TsiAch O Ao00aBleHWHM CTpOK B Tabmumbl «bwmierb» (tickets) m «bpoHupoBaHUs»
(bookings). Tem He MeHee, MEPBUYHBIN KIIIOY BCE XKE CO3JaUM, YTOOBI IPOJIEMOHCTPUPOBATH,
YTO B CJIy4ae MONBITKYA BBOJIA CTPOK C JyOIMKATHBIMU 3HAUEHUSMH MEPBUYHOTO KJIIOYa 3Haue-
HUS CYETYMKOB B Tabnwile tickets directions HapamuBaTbcs HE OyIyT.

CREATE TEMP TABLE ticket_flights_tmp AS

SELECT * FROM ticket_flights WITH NO DATA;

ALTER TABLE ticket_flights_tmp
ADD PRIMARY KEY ( ticket_no, flight_id );

4. Tenepb peACTaBUM KOMaHJy, KOTOpas U OyAeT 100aBIIsATh HOBYIO 3allUCh O IIpojaxe Ouiera
U YBEJIMYMBATh 3HAYCHUE CUETUMKA MPOJIAaHHBIX OuieToB B Tabnuue tickets directions:

WITH sell_ticket AS

( INSERT INTO ticket_flights_tmp

(ticket_no, flight_id, fare_conditions, amount )

VALUES ('1234567890123", 30829, "Economy’, 12800 ) RETURNING *

)

UPDATE tickets_directions td

SET last_ticket _time = CURRENT_TIMESTAMP, tickets_ num = tick-

ets num+1

WHERE ( td.departure_city, td.arrival_city ) =

( SELECT departure_city, arrival_city

FROM flights_v

WHERE flight_id = ( SELECT flight_id FROM sell_ticket ) );

IlosicHeHue:

OT1oT 3ampoc paboTaer cienyromuM oOpasom. J[oOGaBieHre HOBOW 3amucH O OpPOHUPOBAHUU
aBWarepesneTa MPOU3BOJAUTCSA B OOIIEM TaOJUYHOM BBIPAKEHHH, @ HapaIllMBaHHUE COOTBETCTBY-
IOIIEr0 cYeTYHKa — B IVIaBHOM 3anpoce. [Tockonbky B 0011eM TaOIMYHOM BBIPQXKEHUU MPUCYT-
ctByeT npeaioxkenne RETURNING *, 3Hauenust arpuOyToB J00aBI€HHONW CTPOKH OYyAyT H0-
CTYIHBI B IVIABHOM 3allpoce MOCPEICTBOM oOpaieHus: k BpemeHHoi Tabmuue sell ticket. Ko-
HEYHO, €CclIu CTpoKa (pakTUyecKu He OyaeT nolaBieHa U3-3a AyOJIMpOBaHMS 3HAUYEHUS MEpPBUY-
HOTO KJItoYa, Torja OyleT creHepupoBaHO cooluieHne o6 ommolke, B pe3yibTaTe IJaBHBINA 3a-
IIPOC BBINOJIHEH He Oy/eT, ciefoBaTenbHo, Tabnuna tickets_directions He OyzneT oOHOBIIEHA.

B rnaBHOM 3ampoce MblI OOHOBIIsIEM Bcero JBa arpuOyTa, MpHuYeM, 3HAaueHUe aTpudyra
tickets num Mo’KeT yBEIMUYUTHCS TOJIBKO Ha €IMHHUILY, TOCKOJIbKY B TaOnuiy ticket flights tmp
nobasisieTcst ofHa cTpoka. OcTaercss BBIACHUTH, KAKUM 00pa3oM Mbl CMOXKEM ONPEAETUTH TY
cTtpoky B Tabmuie tickets directions, aTpuOyThl KOTOpOIl HY)KHO 0OHOBUTH. Ham TpeOyeTcs Ha
OCHOBe 3HaueHus uaeHTudukaropa peiica flight id, Ha KoTopsIit OblT 3a0poHMpOBaH OuMIIeT (T1e-
peleT), ONMpeNeNuTh ropoa OTHPABICHUS W MPUOBITHS, KOTOPBIE KaK pa3 M WIACHTU(DUIHPYIOT
cTpoky B Tabmuue tickets directions. DTu Tpu arpubyra NPUCYTCTBYIOT B IpEACTaBICHUU
flights v. [Ton3anpoc obpariaercs K 3TOMY IPEICTaBICHUIO, a BIOXKEHHBIA MO13aIpoC BO3Bpa-
1aeT 3HaueHue uaeHTudukaropa peiica flight id, Ha koTopsIil ObLT 3a0poHMpPOBaH OMIET (TIEepe-
net). Ha3nauenue BinoxeHHOTO nojzanpoca B ToM, 4toOsl B ycnoBun WHERE flight id = ... ne
nyonupoBaTh 3HaueHue atpuOyta flight id, ucnons3oBanHoe B komanae INSERT. Tem cambim
JIOJDKEH OBITh CHIDKEH PUCK OMIMOKH TPH BBOJIE TAaHHBIX.

Y6enutech, uTo OOHOBIEHHE Mpou3ouuio. Ecian HeT, HalTH nmpuYnuHy U JOOUTHCS OOHOB-
JICHUSL.

CKpUHILIOT ¢ OOHOBJICHHUEM B OTUET.
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5. BeimonHUTE CIEeayrONHil 3a1poCc MOKa3bIBAIOIINA CTPOKH C KOJIMUYECTBOM OHMIIETOB OOJIbIIE
0:

SELECT * FROM tickets_directions WHERE  tickets_num > 0
Ybenurech ,uTO y Bac XOTs Obl OJJHA CTpOKa Takas ecTb. B cimyuae e€ orcyrcTBus 100aBbTe
HEO0OXOUMbIE JaHHbIE.

6. lobaBeTe B ompemencHue Tabmumbl  aircrafts log 3HaueHWe TO  yMOJIYaHUIO
CURRENT TIMESTAMP wu cootBercTBytomuM o60pazom usMeHute komauabl INSERT
B oT4éT BCTaBBTE CKPUHILIOT.

7. B mpennoxennn RETURNING MOXHO yKa3bIBaTh HE TOJBKO CHUMBOJI «*», O3Ha4aro-
Ui BEIOOP BCEX CTOJIOIOB TaOJMIIBI, HO TakyKe M Oosiee CIIOKHBIC BBIpaKEHUsI, chopmMu-
POBaHHbBIC HA OCHOBE 3TUX CTPOK. MBI KONMUPOBaIN coaepkuMoe TaOauibl «CaMoIeTh»
(aircrafts) B Tabnuiy aircrafts tmp. B Tom 3anpoce B npeanoxkennn RETURNING meb1 uc-
MOJIb30BAJIM UMEHHO «*». OIHaKO BO3MOXKEH U APYroi BapuaHT 3ampoca:

WITH add_row AS

( INSERT INTO aircrafts_tmp

SELECT * FROM aircrafts

RETURNING aircraft_code, model, range,
CURRENT_TIMESTAMP, 'INSERT"

)

INSERT INTO aircrafts_log

SELECT ? FROM add_row;

B OTYETEe OTBETUTH Ha BOIIPOC:
UT0 HYXHO HanmMcaTh B 3TOM 3apOCe BMECTO BOMPOCUTEIHLHOTO 3HAKA?

8. B mpemnoxennn DO UPDATE komanasl INSERT MokeT wucmonb3oBaThesl yCIOBHE
WHERE. CamocToATeNnbHO 03HAKOMBTECH C 3TOM BO3MOKHOCTBIO C IOMOIIBIO JIOKYMEHTALUU

u HanumuTe Takyro komanny INSERT.

Ilpakmuueckasn paboma Ne 23 «Yoanenue cmpok uz maoauu)

3aganue:

[MogxmrounThed K 0a3e qaHHbIX demo.

l. KOMaH,Z[a yYAaJICHUA CTPOK aHaJIOTMYHa KOMaHIaM I[O68.BJ'I€HI/I$I A OOHOBJIEHUS CTPOK. B

HEeM TakKe «II0JIe3Has» p8.60T d BBIIIOJIHACTCA B O6H.IeM TaOJINIHOM BBIPpAXKCHUU, a 3aIIHUCh
B JKypHaJbHYIO TabauILy — B OCHOBHOM 3amnpoce:
WITH delete_row AS
( DELETE FROM aircrafts_tmp

WHERE model ~ "*Bom'

RETURNING *

)

INSERT INTO aircrafts_log

SELECT dr.aircraft_code, dr.model, dr.range,

CURRENT_TIMESTAMP, 'DELETE'

FROM delete_row dr;

2. TIocMOTpHM MCTOPHIO U3MEHEHHUH CTPOKH ¢ omuMcaHueM camonera Bombardier CRJ-200:
SELECT * FROM aircrafts_log

WHERE model ~ 'ABom' ORDER BY when_add;

B oT4€T BCTaBbTE CKPHUHILIOT.
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Jns ynaneHus KOHKPETHBIX CTPOK W3 JTAHHOM TaOJIUIlbI MOXKHO HCIIONBh30BaTh WH(OpMAIUIO HE
TOJIKO M3 HEE, HO TAKXKe M U3 APYTrux Taduuil. BelOupars CTpOKHU IS yAAICHUS MOXKHO BYMS
croco0aMu: MCIOJIB30BaTh MO3ANPOChl K 3TUM Tabnunam B npemioxennn WHERE wmm yka-
3aTh JIONMOJHUTENbHBIE Tabaunbl B npeioxennu USING, a 3arem B npennoxennn WHERE 3a-
MMCcaTh YCIOBUS coequHeHus Tabmuil. [1ockobKy mepBbIid CIOcO0 SBISICTCS TPaAUIIMOHHBIM, TO
MBI [IOKa)KEM BTOPOH U3 HHUX.

3. HpC,I[l'IOJ'IO}KI/IM, 4YTO PYKOBOJACTBO aBHMAKOMIIAHUHN PCIIMWIO YAAINTH U3 IIdpKa CaMOJICTOB

MalmuHbl kommnaHuii Boeing u Airbus, mmeromuye HauMEHBIIYIO JaJbHOCTH IIOJIETA.
B npennoxennn USING chopmupyem coennnenune tTabnuisl aircrafts tmp ¢ BpeMeHHOM
Tabnuield min_ranges, a 3areM B npemioxennn WHERE 3ananum ycnoBust uis or6opa
CTPOK:
WITH min_ranges AS

( SELECT aircraft_code, rank() OVER (

PARTITION BY left( model, 6)

ORDER BY range

) AS rank

FROM aircrafts_tmp

WHERE model ~ **Airbus' OR model ~ **Boeing" )

DELETE FROM aircrafts_tmp a

USING min_ranges mr

WHERE a.aircraft_code = mr.aircraft_code AND mr.rank =1

RETURNING *;

4. TIpeAnonoxum, 4To PyKOBOJACTBO aBHAKOMITAHUH PEILMJIO OTKA3aThCA OT MCIIOJIb30BAHMS

camosieToB Kommanuii Boeing u Airbus, nMeronmx HanMeHblee KOJIUIECTBO MMacCaKup-
CKHX MecT B cajloHaX. Hy»HO COOTBETCTBYIOIIUM 00pa3oM OTKOPPEKTUPOBATH TaOIUILY
«Camoners» (aircrafts_tmp).
Anroput™m penieHus JAHHOM 3a/1a4u:
[Mar 1. Jlng Kaxaoi MOJENM BBIYUCIUTH OO0IIEe YUCIO MECT B  CaJoOHE.
Hlar 2. Mcnone3yst OKOHHYIO (yHKIMIO rank, IPUCBOUTH MOJENSAM PAHTM HA OCHOBE
quciaa MecT (YIopsAA04YMB MX 10 BO3PACTAHUIO YUCia MecT). PaH)KUpoBaHUE BBINOJIHACT-
Ccsl B TpefieNiax KaKaol KOMIIAaHUU-TIPOM3BOAMTEN, T. €. 11 Boeing u qyist Airbus — ot-
nenbHO.  Panr, paBHeM 1, COOTBETCTBYET HAMMEHBUIEMY  YHCIYy  MECT.
[[Tar 3. BeImoaHUTh yoajaeHUEe T€X CTPOK M3 TaOmuIkl aircrafts tmp, KOTOphIE yaOBIe-
TBOPSIFOT CJICAYIOIINM TpeOoBaHusIM: Moienb — Boeing uiu Airbus, a umcio mect B ca-
JIOHE — MUHHUMAJIBHOE U3 BCEX MOJENEH JaHHOW KOMIIaHWM-IIPOU3BOAUTEINS, T. €. MO-
bi (5313 UMEET paHr, paBHBII l.
WITH aicrafts_seats AS
( SELECT aircraft_code, model, seats_num, rank() OVER (

PARTITION BY left( model, strpos( model, ' *) - 1) ORDER BY seats_num

)

FROM (

SELECT a.aircraft_code, a.model, count( *) AS seats_num

FROM aircrafts_tmp a, seats s

WHERE a.aircraft_code = s.aircraft_code

GROUPBY 1,2

) AS seats_numbers )

DELETE FROM aircrafts_tmp a

USING aicrafts_seatsa_s

WHERE a.aircraft_code = a_s.aircraft_code
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AND left( a.model, strpos( a.model, * ") -1) IN ( '‘Boeing’, *Airbus" )

AND a_s.rank = 1
RETURNING *;
B otuér BCcTaBBTE CKPHHIIOT.

5. CamocTosTensHo caenarh BpeMeHHble Tadmuns! (tmp u 1og) s Tabmunst bunerst mo To-
MY K€ aJITOPUTMY JICUCTBUH KaK C TaOauIel A>poropThl.

6. CamocTosTensHO OTKOpPpEKTUPYHTE Tabnuity tickets_tmp B cOOTBETCTBUM €O CIEMYFOIIMM
3aJJaHMEM: YNAJIMTh 3alMCHU O IacCaKUpax C HauMEHbIIEH CyMMOW OpOHHMPOBaHMUSL.
B oT4éT BCTaBbTE CKPHUHILIOT.

3ajanue Ha 3aKperieHUue MPOUIEHHOTO MaTepHaa:
/. Tepeiinute B 6a3y nannbix edu. B Heii 18e Tabnuus students, progress.

8. K nanHoii 6a3ze 1aHHBIX 100aBbTe TAONUIy J{MCUUIIMHEL ¢ aTpubyTamMu id _JIUCIMIIMHEL
Ha3Banue pgucuumuinHbel, Damumnusa W.O. npenopaBarensd. I[lepBuunblii Kooy —
id_TUCHUIUTMHBI, BHemHni  ximou «—  Qammwma U.O. IperoaaBaTers.
B oTuéT BCcTaBbTE CKPUHIIIOT.

9. Cosznaiire Tabmuany Ipenonasarenu ¢ arpubyramu Gammus U.0., kaTeropus, HoMep Te-
nedona, nacnopTHble AaHHble. [lepBuunblil kirou — Pamunus U.0. JlanHble nacnopra
— YHUKaJbHbIC 3HAYECHMUS.

10. 3anonaure Tpu crpoku B Tabmuue Ilpenomasarenu, 3atem B Tabnmie JUCIUILIIMHEL
B oT4éT BCTaBETE CKPHUHILIOT.

11. Usmenure tabnuiy YcneBaeMocTh: aTprOyT SUbject momkHa ObITh BHEITHUM KIFOUOM U
COOTBETCTBOBAThH Tadiuue JMCIUIINHEL
B oT4éT BCTaBhTE CKPUHIIOT.

12. Hanmmire 3anpoc, BBIBOAAIIMIA crieayromyio unpopMamuo: ®UO cTymeHTta, QucHu-
inHa, onenka, @O npenogasaTens.

13. Cospaiirte IIPEICTABIICHUE Ha OCHOBE IPEBIIYIIETO 3ampoca.
B oT4éT BcTaBbTE CKPUHIIIOT.

Ilpakmuueckasn paboma Ne 24 «Co3z0anue npocmuvix UHOEKCO6»

3ananmue:

[TonkmounThes K 6a3e naHHbIX demo.
1. B kauecTBe mpuMepa CO3IaIUM HHAEKC I TaOIuIbl «ASponopTsl» (airports) mo cTono-
Iy airport_name:
CREATE INDEX ON airports ( airport_name );
[TocMoTpHM OTIHCaHME HOBOTO MHJIEKCA!
\d airports
2. Hpe>1<)1e YEM MNPUCTYHNUTH K SKCIICPUMCHTAM C MHACKCAMH, HY>KHO BKIIIOYWUTH B YTUIIUTC
psql cexyHIOMEp € TIOMOIIBIO CIIEAYIONIEH KOMaHIbI:
\timing on
Teneps psql Oyaer coobuaTh BpeMs, 3aTpau€HHOE Ha BHIMOJIHEHHE BCEX KOMaH/I.
3. Jlnst MpaKTUYECKOM IMPOBEPKH BIUSHMS MHIEKCA Ha CKOPOCTH BBIIOJIHEHHS BEIOOPOK CHa-
Yasa BRIMOJHUM CJIeIYIOIIHN 3ampoc:
SELECT count( * ) FROM tickets
WHERE passenger_name = 'IVAN IVANOV";
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WM maccakupa UCroib30BaTh U3 BaIllel TaOIHIIbI.
B 0TY4€T CKpUHLIOT ¢ PE3yJILTATOM.
4. Co3magMm MHAEKC 10 CTONOIY passenger name, IPH STOM HMKAKoro cy(p@pukca B UMEHH
WHJICKCA MCIIOIh30BaTh HE OYJIeM, MOCKOJIBKY €ro HAIMYUE HE SBIISICTCS 0053aTeIbHBIM:
CREATE INDEX passenger_name
ON tickets ( passenger_name );
ITocMOTpUM OmnKcaHrue HOBOTO MHJIEKCA:

\d tickets
5. Tenepk BHIOJIHUM Ty K€ BBIOOPKY U3 TabIuIb! tickets:
SELECT count( * ) FROM tickets

WHERE passenger_name = 'IVAN IVANOV";
B otuér CKpHHLIOT C PE3YyJIbTaTOM M OTBETHUTH Ha BOIIPOC: KaK U3BMCHUJIOCH BPEMS IIPHU HAJTUYUHU
nHAcKca?

6. [IpocMOTpHUTE CIMCOK BCEX UHJICKCOB B TEKYIIEH 0a3e JaHHBIX C IOMOIIBI0 KoMaHAbl \di.
B otuérte oTBETHTE Ha BOIIPOC: CKOJIBKO HHACKCOB CYIICCTBYCT B Balleii 0ase ,Z[aHHBIX?

/. JlaBaiiTe yqanum Co3JaHHBIM HAMM HHIEKC U1 TabamIb tickets:
DROP INDEX passenger_name;

8. CoznaiiTe MHAEKC 0 HECKOJIBKHM CTOJIONAM:
CREATE INDEX tickets _book_ref test key ON tickets ( book_ref);

9. BBINOJIHKTE 3aIIPOC, B KOTOPOM MCIIONB3yeTCs mpeiokenne LIMIT:
SELECT * FROM tickets ORDER BY book_ref LIMIT 5;

B oTuér BcTaBbTE CKPUHILIOT C PE3yIbTaTaMH.
10. Ynanure 5TOT MHIEKC U TIOBTOPUTE 3aPOC.
B oTuére oTBETHTE HA BONPOC: KaK U3MEHUIIOCH BpeMsI?
11. IepeiinuTe K 6a3e qaHHEIX edu.
— Bxutrounte cexkyHaomep.
— Ilpunymaiite U BBIMOIHUTE OO0 3aMpoc K TabiIuIe.
— 3aTeM co3maiiTe K 3Toi Tabmuie | MHAEKC Mo OAHOMY CTOJIOITY.
— BBINIOTHUTE 3TOT 3ampoc eme pas.
— B 0TuéT noMecTuTe CKpUHIIOT U KOMMEHTAPUH 110 BPEMEHHU BBITIOJHEHUS 3aIIPOCOB.
— IlpuaymaiitTe 1 BBIIOJHUTE 3aMpoc K APYroi Tabiue.
— Co3pnaiiTe UHACKC 0 IBYM CTOJIOIIAM.
— IloBTOpHUTE BBINOJIHEHUE 3aI1IpOCa.
— B 0oTuéT noMecTuTe CKpUHIIOT U KOMMEHTAPUH 110 BPEMEHHU BBITIOJHEHUS 3aIIPOCOB.
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Ilpakmuueckasa paooma Ne 25 «Co3z0anue uHOeKco8 HA OCHOBE 8bIPANCEHUI)

3aganue:

HOIIKJIIO‘-II/ITBCSI K 0aze JaHHBIX demo.
BxirounTe cekyHiomep.

1. I'HIeKChl MOTYT UCTIOIB30BATHCS TSl 00ECTICUeHUsT YHUKATBHOCTH 3HAUCHH aTpuOyTOB B
CTPOKax Ta6J’II/IHBI.
Co3ganum yHUKaJIBHBIA HHIIEKC IO cTosOIy model st Tabmuist «CaMoneTs»

(aircrafts):
CREATE UNIQUE INDEX aircrafts_unique_model_key
ON aircrafts ( model );

B sToM ciyyae MBI y)ke HE CMOKEM BBECTH B Tabmiuiy aircrafts CTpOKH, UMEIOIINE OJJUHAKOBHIC
HAauMEHOBAHUS MOJIEIIEN CAMOJIETOB.
2. Y nanure naHHbIE UHJIEKC.
3. B xomanze co3naHusi MHJEKCa MOXHO HCIIOJNb30BaTh HE TOJIBKO MMEHA CTOJIOLOB,
HO TaKKe (YHKLUUU U CKAJISIPHbIC BBIPAXKEHUS, TIOCTPOESHHBIE HA OCHOBE CTOJIOIIOB
Tabmumpl. HampuMep, ecinu MbI 3aXOTHM 3alpeTuTh 3HadeHUs crosnbma model B
tabauie aircrafts, oTMyaromuecs: TOJIbKO PETUCTPOM CUMBOJIOB, TO CO3JaJUM Ta-
KOW MHJIEKC:
CREATE UNIQUE INDEX aircrafts_unique_model_key
ON aircrafts ( lower( model ) );
Berpoennas ¢ynkuus lower mpeoOpasyeT Bce CUMBOJIBI B HIDKHHM peructp. MHIEKC cTpouTCs
y’K€ Ha OCHOBE IpeoOpa30BaHHbIX 3HAYCHHM, 1I03TOMY IIPU MOUCKE CTPOKHU B TaOJIHIE HCKOMOE
3HA4YECHME CHA4Yaja INEPEeBOJNUTCS B HYXKHUM PErUCTp, a 3aT€M OCYILECTBIIAETCS IIOUCK B UHIEKCE.
4. IlonpoGyiiTe Tenepb J00aBUTH CTPOKY:
INSERT INTO aircrafts VALUES ( '123', 'Cessna 208 CARAVAN', 1300);
JloikHa MOSBUTCS OIINOKA.
B 0TuéT CKpUHILIOT BCTaBbTE.
5. Co3nanune YaCTUYHBIX MHJEKCOB. CHauvaia BBITIOJTHUTE 3arnpoc:
SELECT * FROM bookings
WHERE total_amount > 1000000 ORDER BY
book_date DESC,;

B oT4ér BCTaBbTE CKPUHIIOT C 3allPOCOM, €r0 BPEMEHEM BBHITIOJHEHHS W OTBETOM Ha BOMPOC:
4Umo OauHbIl 3aNpoc noKazvleaem?

Coznanum WHJIEKC:
CREATE INDEX bookings_book_date_part_key

ON bookings ( book_date )

WHERE total_amount > 1000000;

6. BemmomauTe CHOBa 3ampoc.
B oT4€r cCkpuHIIOT ¢ 3ampocoM, €ro BpPEMEHEM M OTBETOM Ha BOMPOCHI:
Kax USMEHUTIOCD epema?
Yem omauyaemcs OAHHBII YACMUYHBIL UHOEKC OM NPOCMbIX UHOEKCO8?

/. BpimostHuTe CIIEYIOIIE 3aIpOCHI:

SELECT * FROM bookings WHERE total_amount > 1100000 ...
SELECT * FROM bookings WHERE total_amount > 900000 ...
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B OTYET CKPHMHIIOT.
B 0OT4ETE OTBETHTE Ha BOIPOC:
B kaxom 3anpoce ucnonv3zosancsa unoexc, a 6 Kakom Hem?

Ilpakmuueckan paooma Ne 26 «HUcnonv3oeanue mpanzaxkuyuil)

3amanmue:

[MoakmrouuTscs K Oase TAHHBIX demo.
Brxirounte cekyHIoMep Ha OJJHOM TEPMHHAJIE.
1. Jlns npoBemeHUs OKCIEPUMEHTOB BOCIOJb3yeMcs Tabmuuel  «CaMoneTsi»
(aircrafts).
CREATE TABLE aircrafts_tmp AS SELECT * FROM aircrafts;
Jlis opraHu3aiyy BIMOJTHEHUS MapajlIeIbHBIX TPAH3aKIMIl ¢ UCIOJIb30BAHUEM YTHIIUTHI psql
Oynem 3aI1yCKaTh ee Ha JBYX TEpMHUHAJIAX.
Hns mzyuenns: ypoBHs uzojsauuu READ UNCOMMITTED npopaenaeM cieayromuye 3Kcre-
PHMEHTEI.
2. Ha IEPBOM TEepMHUHAJIE BBITIOJTHUM ClIeyIoIIne KOMaH/Ibl:
BEGIN;
SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;
SHOW transaction_isolation;
UPDATE aircrafts_tmp
SET range = range + 100
WHERE aircraft_code = 'SU9";
SELECT * FROM aircrafts_tmp WHERE aircraft_code = 'SU9’;

3. OTkpoiiTe BTOpOii TepMMHAl M TaKXKe BOHaMTe B Bamy 0a3ly JaHHBIX.
Haunem TpaH3akiuio Ha BTOPOM Te€pMHUHAaJE (BCE, YTO MPOUCXOAUT HA BTOPOM TEPMUHA-
JIe, IOKa3aHo Ha cepoM (oHe):
BEGIN;
SET TRANSACTION ISOLATION LEVEL READ UNCOMMITTED;
SELECT * FROM aircrafts_tmp WHERE aircraft_code = 'SU9’;
Takum 006pa3om, BTOpasi TpaH3aKIMs HE BUAUT U3MEHEHUE 3HAYCHUS aTpulyTa range, mpou3Be-
JIEHHOE B TMEpBOMl — He3a(UKCHUPOBAHHOW — TpaH3aKIHMH. JTO OOBSACHSAETCS TEM, UYTO B
PostgreSQL peanmuzanus ypoBus uzoisiiiun READ UNCOMMITTED 6onee ctporas, 4em TOro
TpeOyer cranmapT si3bika SQL. dakTuueckud 3TOT ypOBEHb TOXKJIECTBEHEH YPOBHIO M3OISAILUU
READ COMMITTED. IlosToMy OyaemM cuuTaTh SKCIIEPUMEHT, MPOBEACHHBIN ISl YPOBHS HU30-
nssund READ UNCOMMITTED, BeinonnenssiM u 1151 ypoBHs: READ COMMITTED.

4. He OyneM (hUKCHpOBaTh MPOU3BEIACHHOE M3MEHEHHE B 0a3e JaHHBIX, @ BOCIOIb3yeMCS
koMaHs10d ROLLBACK nst oTMeHsl TpaH3akiuu, T. €. 71 ee otkata. Ha nmepBom Tep-

MUHaJE:
ROLLBACK;
Ha BTOpom TepmuHaie cienaem Tak xe:
ROLLBACK;
5. Tenepsb obparumes K ypoBHIO u30isamn READ COMMITTED. Mmenno 3T0T ypo-
BEHb YCTaHOBJICH B PostgreSQL o YMOJTYaHUIO.

Onsate Oynem paboTaTh Ha ABYX TepMUHANaX. B mepBoil TpaH3akmuu yBEIUYUM
3HaueHue arpuOyta range aisa camodieta Sukhoi SuperJet-100 ma 100 kM, a Bo BTO-
poii Tpanzakiun — Ha 200 kM. [IpoBepum, Kakoe U3 ITUX ABYX MU3MEHEHUU Oyner
3anucaHo B 0a3y IaHHBIX.

Ha nepBoM TepMuHaie BBHIIOJHUM CIIEAYIOLNE KOMaH Ibl:
BEGIN ISOLATION LEVEL READ COMMITTED;
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SHOW transaction_isolation;
UPDATE aircrafts_tmp
SET range = range + 100
WHERE aircraft_code = 'SU9";
SELECT * FROM aircrafts_tmp WHERE aircraft_code = 'SU9’;
Mpb1 BUIMM, 4TO B IEPBOM TpaH3aKIUU 3HAUCHHE aTpuOyTa range ObLIO YCIEIIHO U3MEHe-
HO, XOTs MOKa U He 3adukcupoBaHo. Ho TpaH3akuusi BUIUT U3MEHEHMs, BBITIOJHEHHbBIC B
HEel caMoM.
O6parute BHUMaHue, yTo BMecTo ucrnosb3oBaHus komaHapl SET TRANSACTION mbr
IIPOCTO BKJIFOUMJIM YKa3aHUE YPOBHS M30JSLUH HenocpeAcTBEHHO B koMany BEGIN. Otu
JIBa MOJIX0J1a paBHOCWIbHBI. KOHEuHO, Koraa peub ujeT o0 MCIOJIb30BaHUU YPOBHS U30-
aasuun READ COMMITTED, npuHumaemMoro no yMmMoOJa4aHHIO, MOKHO BOOOLIE OTrpaHu-
yuThCs TObKO kKoMan 0 BEGIN 0e3 1onoaHUTeNbHBIX KIFOYEBBIX CIIOB.
6. Ha BTOpOM TepMHUHAJIE TaK M clenaeM. Bo BTOPOii TpaH3aKIUK IOMBITAEMCs 00HO-
BUTH 3Ty € CTPOKY Tabmuisl airctafts tmp, HO ans TOro, yToObl BIOCIEICTBUU
pazo0paThCsi, KaKoe U3 U3MEHEHHUH MPOIIO YCIIeNTHO B ObUIO 3apMKCUPOBAHO, J10-
0aBuM K 3HaueHUIO atpudyTa range He 100, a 200.
BEGIN;
UPDATE aircrafts_tmp
SET range = range + 200
WHERE aircraft_code = 'SU9";
U Bot MbI BusinM, uto komanaa UPDATE Bo BTOpoii TpaH3akuuM HE 3aBEpIINIIACH, a MIEpella B
COCTOSIHME OXXKHMJaHUsI. DTO OXHIAHHE TPOJJIUTCS O TeX MOp, MOKAa HE 3aBEPIIUTCS TepBas
Tpan3akuus. [leno B Tom, uro komanaa UPDATE B nepBoii TpaH3akiuu 3a0JI0KMpOBajia CTPOKY
B Tabmuie airctafts tmp, u 3Ta GIOKUPOBKA OyJIET CHSTA TOJBKO NPH 3aBEPIICHUH TPAH3AKIIUU
60 ¢ pukcanuet n3MeHeHnd ¢ moMonipio komanapl COMMIT, nubo ¢ oTMeHOH M3MEHEHUN
o komange ROLLBACK.
/. 3aBepuInM IIEPBYIO TPAH3aKIHUIO C (PUKCALMEH H3MEHEHHIA:
COMMIT;
[lepelins Ha BTOpOW TepMHHAJ, Mbl YBUIUM, uTo koManga UPDATE 3aBepiunace.
Tenepr Ha BTOpPOM TepMHUHAJE, HE 3aBepllas TPaH3aKIHUIO, IOCMOTPUM, YTO CTAJIO C HAaIIel
CTpOKoO# B Tabmuiie aircrafts tmp:
SELECT * FROM aircrafts_tmp WHERE aircraft_code = 'SU9’;
Kax BumHo, Ob11H Tipom3BeneHbl 00a u3meHenus. Komanga UPDATE Bo BTOpoi#l TpaH3akiuu,
MOJIYYHUB BO3MOXHOCTh 3a0JIOKHMPOBATh CTPOKY TOCTE 3aBEPILCHUs MEePBOM TpaH3aKIMU U CHSI-
TUS €10 OJIOKHUPOBKHU C 3TOH CTPOKH, nepeuumviéaem CTPOKY TaOJIUIBI U TTOTOMY OOHOBIISET
CTPOKY, YK€ OOHOBJICHHYIO B TOJIbKO 4TO 3a)MKCUPOBAHHOM TpaH3akuuu. Takum obpazom, 3¢-
(dexTa NoTepsHHBIX OOHOBJICHUI HE BO3HUKAET.
8. 3aBepIIMM TPaH3aKIUIO HAa BTOPOM TEPMUHAIIE, HO IPH 3TOM BMecTo koMaH sl COMMIT
BOCIIOJIB3yeMCsl JKBHMBaJeHTHOW KomaHnod END, kortopas sBisieTcst paclimpeHueEM

PostgreSQL.:
END;
9. Jlna mmmoctpanun >(GQeKTa HEMOBTOPSAIOMIETOCS YTEHUS JAHHBIX MPOBEIEM COBCEM
IIPOCTOMN SKCIEPUMEHT TaKXe Ha JBYX TepMUHAJIAX.
Ha nepBom Tepmunae:
BEGIN;

SELECT * FROM aircrafts_tmp;

Ha BrOopom tepmuHaie:

BEGIN;

DELETE FROM aircrafts_tmp WHERE model ~ '*Boe';
SELECT * FROM aircrafts_tmp;

54



Cpa3y 3aBepiIuM BTOPYIO TPaH3aKIHIO:

END;

[ToBTOpUM BBIOOPKY B MEPBOM TPaH3AKIMH:

SELECT * FROM aircrafts_tmp;

Bunum, 4to Temepp mosydyeH Opyrod pe3ysbTaT, T. K. BTOpas TpaH3aKIUs 3aBepUINIaCh B MO-
MEHT BPEMEHH MEXy JBYyMs 3ampocaMu. Takum o0pazom, HAIUIO dPPEKT HETIOBTOPSIIOMIErOCs
YTEHUS JAHHBIX, KOTOPBIN ABJISIETCA TONMYCTUMbIM Ha ypoBHE n3ossiind READ COMMITTED.
3aBeplIMM U [IEPBYIO TPaH3aKIMIO:

END;

Tperuit yposens nzonsiuuu — REPEATABLE READ. Camo ero Ha3zBaHH€ TOBOPUT O TOM, YTO
OH HE JIOITyCKaeT Hanuuusi (PeHOMEHa HEMOBTOPSIONIETocs YTeHus JaHHbIX. A B PostgreSQL Ha
ATOM YPOBHE HE JIOIYCKaeTCs U UTeHHe (PAHTOMHBIX CTPOK.

10. Ha nepsoM Tepmunanne:
BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
CHayasia TOCMOTPUM COJIEP)KUMOE TaOIHIIbL:
SELECT * FROM aircrafts_tmp;
OOpaTtuTe BHUMaHUE, YTO MOCJE yXKE MPOBEIEHHBIX SKCIIEPUMEHTOB B Ta0JIHIIE OCTAIOCh MEHb-
IIe CTPOK, YeM ObLIO BHaUaJe.
Ha BTOpOM TepMmuHane npoBeAeM P U3MEHEHMIA:
BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
JloGaBUM OJIHY CTPOKY:
INSERT INTO aircrafts_tmp VALUES ('IL9', "llyushin 1L96", 9800 );
A oJIHY CTpOKY OOHOBUM:
UPDATE aircrafts_tmp SET range = range + 100
WHERE aircraft_code = "320";
END;
[TepexoauM Ha TIEpPBBIM TEPMHUHAI.
SELECT * FROM aircrafts_tmp;
Ha nepBoM TepMmuHane HUYEro HE WU3MEHUIIOCH: (JAHTOMHBIE CTPOKH HE BHJIHBI, U TaKKe
HC BUAHBI UBMCHCHHUSA B YK€ CYHICCTBYIOIINX CTPOKAX. OT0 00BsICHAETCS TEM, YTO CHUMOK
JAHHBIX BBIMIOJIHAETCS HA MOMEHT Hayasa BHITIOJTHEHHS MEPBOTO 3aMpoca TPaH3aKIIUH.
3aBepuInM MEPBYIO TPAH3AKIIUIO TOXKE:
END;
A Tenepb MOCMOTPUM, YTO U3MEHUIIOCH B TAOIUIIE:
SELECT * FROM aircrafts_tmp;
Kak Buaum, ojHa cTpoka g00aBiicHa, a 3HadeHHne aTpubyTra range y camoiera Airbus A320200
ctano Ha 100 6ombiie, yem 6b110. Ho 10 Tex mop, moka Mbel Ha IEPBOM TEPMHHAJIE HAXOAUIIICH B
MMponecce BBITTOJHCHUA HGpBOfI TpaH3aKOHWH, BCC 3THU U3MCHCHHA HEC ObUIH €l AOCTYIIHBI, I10-
CKOJIbKY TIEpBasi TPaH3aKIIKs UCTIOIb30Bala CHUMOK, CACNAHHBINA 10 BHECEHHS] U3MEHEHHUHN U MX
¢uKcanuu BTOpOH TpaH3aKLKEH.

11. Teneps mokaxem OMKMOKA CEPHATH3AIHHN.
Haunem TPAH3aKIHUIO Ha [ICPBOM TCPMUHAJIC:
BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
UPDATE aircrafts_tmp
SET range = range + 100
WHERE aircraft_code = '320';
Ha BTOpOoM TepMuHase nomnsiTaeMcsi OOHOBUTH TY YK€ CTPOKY:
BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ;
UPDATE aircrafts_tmp
SET range = range + 200
WHERE aircraft_code = '320";
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Komanna UPDATE Ha BTOpOM TepMHUHAJIE OKHIAET 3aBEpIICHUs MepBor Tpan3akuuu. [lepeiias

HAa TEepBbIil TEpMUHAII, 3aBEPIIUM MEPBYIO TPAH3AKIIMIO:

END;
[lepeiing Ha BTOpOil TepMUHAI, YBUIUM cOo0OIIeHHE 00 omroKe:
OIINBKA: He yaanoch cepuain3oBaTh JOCTYI U3-3a NMApaUICIbHOTO U3MEHEHUS
[Tockonbky OOHOBIIEHHUE, MTPOU3BEACHHOE B MEPBOW TPaH3aKIMK, HE ObLUIO 3a(UKCUPOBAHO HA
MOMEHT Hauajla BBIIIOJHEHUS MepBOro (1, B JAHHOM YacTHOM Clly4yae, €MHCTBEHHOI0) 3ampoca
BO BTOPOI TpaH3aKLMH, TO BO3HUKAET 3Ta ouIrOka. D10 o0bscHSAETCs BOT 4eM. [Ipu BbImosiHe-
HUM 00HOBIEeHUs cTpoku koManaa UPDATE Bo BTopo#i TpaH3aKIMU BUAMT, YTO CTPOKA YK€ U3-
MeneHa. Ha ypoBue uzonsanuu REPEATABLE READ cHUMOK JaHHBIX CO3Ja€TCSd HA MOMEHT
Hayaja BBIIIOJHEHUS MEPBOT0 3alpoca TPaH3aKLUKUU U B TEUEHHUE TPAH3AKIMK YK€ HE MEHSETCs,
T. €. HOBasl BEpCUs CTPOKU HE CUMTHIBACTCS, KaK 3TO jaesanock Ha ypoBHe READ COMMITTED.
Ho ecnu BBIMOTHUTH OOHOBIICHHE BO BTOPOW TPaH3aKIMH 0€3 MOBTOPHOTO CUUTBHIBAHUS CTPOKU
U3 TaOauIbl, Toraa OyJeT UMETh MECTO OTEPSIHHOE OOHOBIIEHUE, YTO HEAOMYCTUMO. B pe3yrb-
TaTe TeHEpUPYETCsl OIMOKa, U BTOpas TPaH3aKUUs OTKaThIBaeTcs. Mbl BBOAUM KoMaHay END
Ha BTOpoM TepmuHane, Ho PostgreSQL Beimonuser He ¢pukcanuto (COMMIT), a oTkar:
END;
Ecnu BBIMOIHUM 3ampoc, TO YBUIUM, YTO OBLIO MPOBEAEHO TOJIHKO M3MEHEHHE B MEPBO TpaH-
3aKIUH:
SELECT * FROM aircrafts_tmp WHERE aircraft_code = '320;
Camprii BeIcIIH ypoBeHb n30isinuu Tpan3akuuii — SERIALIZABLE. Tpanzakuuu moryT
paboTaTh mapajjieIbHO TOYHO TaK K€, KaK e€CM Obl OHHM BBHITIOJHSUTHCH MOCIEA0BATEIHHO
oziHa 3a pyroi. Oxnako, kak u npu ucnoss3oanuu yposHsi REPEATABLE READ, npu-
JIO’)KEHUE JOJKHO OBITh TOTOBO K TOMY, YTO IPUIETCS Mepe3anycKkaTh TPaH3aKIHI0, KOTO-
past Obl1a MpepBaHa CUCTEMOH HM3-3a OOHAPY)KEHUS 3aBUCHMOCTEH UTEHUS/3aIIUCH MEXTY
TpaH3aKLUUAMU

12. lns npoBeieHus SKCIEPHMMEHTA CO3IaIiM CIIENUAIbHYI0 TabIMIly, B KOTOpOi Oy-

JIET BCEro J[Ba CTOJIONA: OJIMH — YMCIIOBOW, a BTOPOM — TeKCTOBbIN. HazoBem 3Ty
tabnuiry — modes.

CREATE TABLE modes ( num integer, mode text );
Jlo6aBuM B TaOnMIly BE CTPOKH.
INSERT INTO modes VALUES (1, 'LOW"), (2, 'HIGH");
Hrtak, conepxumoe TabJIuIbl UMEET BU:
SELECT * FROM modes;
Ha nepBoM TepMHHaie HaYHEM TPAH3AKIMIO M1 OOHOBUM OJIHY CTPOKY U3 T€X JIByX CTPOK, KOTO-
pble OBLIN MOKa3aHbl B IPEIBIIYILEM 3aIIPOCE.
BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
B xomanne o6HoBneHUs cTpoku OyneM ucnonb3oBarh npegioxkenrne RETURNING. Ilockonbky
3Ha4YeHHE I0JI1 NUM He U3MeHsieTcs, To Oy/eT BUAHO, Kakas cTpoka Obljia OOHOBJIEHA. ITO 0COo-
OEHHO IPUTOJIUTCS BO BTOPOM TPaH3aAKIIUH.
UPDATE modes
SET mode = "HIGH'
WHERE mode = 'LOW' RETURNING *;

13. Ha BTOpOM TepMHHaJE TOKE HAYHEM TPAH3AKIUIO ¥ OOHOBUM JPYTYIO CTPOKY M3 TEX
JIBYX CTPOK, KOTOpbIE€ OBbUIH IMOKa3aHbI BBIIIE.
BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
UPDATE modes
SET mode = 'LOW'
WHERE mode = "HIGH' RETURNING *;
M3MeHeHne, MPOU3BENEHHOE B NIEPBOM TPaH3aKIMM, BTOpas TPaH3aKLUs HE BUJUT, OCKOJIBKY
Ha ypoBHe m3omsiiuu SERIALIZABLE kaxnas Tpan3akuus paboTaeT ¢ T€M CHUMKOM 0a3bl
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JTAHHBIX, KOTOPBIX OBLT CHENaH B €€ Hayajie, T. €. HEeMOCPEICTBEHHO Iepe/l BHIMIOJHEHHEM €€
niepBoro omneparopa. [loaTomy 0OHOBIsIETCS TOJIBKO OJHA CTPOKA, Ta, B KOTOPOM 3HAYCHHE MO
mode 6su10 paBHO «HIGH» n3navanbHO.

OO6partute BHUMaHue, yTo 00e koMaH sl UPDATE ObUIH BBIIOJHEHBI, HA OJHA U3 HUX HE OXKH-
JIaeT 3aBEepILIEHUS IPYroil TpaH3aKLHH.

ITocMOTpHM, YTO MOIYYUIIOCH B IIEPBOU TPaH3AKLUU:

SELECT * FROM modes;

A BO BTOpOM TpaH3aKLHUU:

SELECT * FROM modes;

3akaHuuBaeM skcriepuMeHT. CHavalia 3aBepIliuM TPAH3aKIKUI0 Ha EPBOM TEPMUHAJIE:
COMMIT;

A 1IOTOM Ha BTOPOM TE€PMUHAJIE:

COMMIT;

OLINBKA: He ymamoch cepuaii30BaTh IOCTYN H3-3a 3aBUCUMOCTEH YTCHUS/3AIHCH MEXIY
TpaH3aKIUAMU

IMOJIPOBHOCTMU: Reason code: Canceled on identification as a pivot, during

SELECT * FROM modes;

Takum oOpa3om, mapaiesbHOE BBIOJIHEHUE JBYX TPaH3aKIMH CepUaM30BaTh HE yja-
nock. [Touemy? Ecnu oOpatutbes K onpeAeneHUu0 KOHUENINH CEepUaNU3aiK, TO HYXKHO
paccyxnaarh Tak. Eciin Obl ObUTa 3aKCHpPOBaHA W BTOpasi TPaH3AKIHS, TOTJa B TaOJIHIIC
modes coziep:kaaich Obl TAKHE CTPOKH:

Ho 3ToT pe3ynbpTaT HE COOTBETCTBYET PE3yJIbTATY BBHITOJIHEHUS TPAH3AKIUI HU npu 0OHOM

U3 JIByX BO3MOXKHBIX BAPUAHTOB MX YIOPSAIOUYEHUS, €M Obl OHU BBIMOJIHSIUCH MOCIET0-
BarenbHO. Clie0BaTEIbHO, C TOYKU 3PEHUS KOHIICTIUU CEpUATN3alUU, 3TH TPaH3aAKIMU
HEBO3MOKHO cepuann3oBarh. [lokaxkeM 3TO, BBINOJIHUB TPAH3AKIMH IOCIEAO0BATENBHO.
[IpeaBaputenbHO HEOOXOAMMO TIepeco3AaTh TadIUIy modes WK C MOMOIIBI0O KOMAaH]IbI
UPDATE BepHyTb €€ U3MEHEHHBIM CTPOKAM HUCXOAHOE COCTOSIHUE.

14. Teneppb 06€ TPaH3aKIMK MOKHO BBIIOJIHATH HA OJHOM TepMHHae. I1epBblii BApUAHT HX
YIOPSAIOYECHUS TAKOM:
BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
UPDATE modes
SET mode = '"HIGH'
WHERE mode = 'LOW' RETURNING *;
END;
BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
UPDATE modes
SET mode ="'LOW"
WHERE mode = '"HIGH' RETURNING *;
END;
SELECT * FROM modes;

15. Bo BTOPOM BApHAHTE YNOPSAIOYECHHUs IOMEHsEM TpaH3akUuu mectamu. KoHedHo, npen-
BapUTENIbHO HY)KHO MPUBECTU TaOJIUIy B UCXOJHOE COCTOSIHUE.
BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
UPDATE modes
SET mode = 'LOW"'
WHERE mode = "HIGH' RETURNING *;
END;
BEGIN TRANSACTION ISOLATION LEVEL SERIALIZABLE;
UPDATE modes
SET mode = "HIGH'
WHERE mode = 'LOW' RETURNING *;
END;
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SELECT * FROM modes;

Tenepb pe3ynbTar OTIIMYACTCS OT TOTO, KOTOPBIA OBUT MOTYYESH MPU pean3alii IEPBOro BapH-
aHTa YyHOpSAIOYEHUS TPAH3AKIIHMA.

N3meHenune nopsiika BbINOJHEHUS TPAH3aKIMM MPUBOIUT K pa3HbIM pe3yibTaTtaM. OgHako

ecyu Obl IpH NapajuIeIbHOM BBIMOJIHEHUH TpaH3aKIMi Obuta 3adMKcUpoBaHa M BTOpas U3

HUX, TO IOJIyYEHHBIH pE3yJIbTaT HE COOTBETCTBOBAN Obl HUOOHOMY U3 IMPOJEMOHCTPUPO-
BaHHBIX BO3MOXKHBIX PE3yJbTAaTOB IOCIEI0BATEIBHOIO BBINOJHEHUS TpaH3akiuil. Takum
00pa3oM, BBIIOJHUTH CEPUAIM3ALMIO 3TUX TpaH3aKUUH HEBO3MOKHO. OOpaTuTe BHUMA-

Hue, uto Bropas komanga UPDATE B 06oux ciydasx oOHOBJISIET HE OJTHY CTPOKY, a JIBE.

16. IpoxeMoHCTpHpPYEM HMCIIOIL30BAHKE TPAH3AKLMI Ha IpuMepe 6ashl JAaHHBIX «ABHaIle-
peBo3ku». st aTOro coznaaum HOBoe OpOHHMpOBaHUE U O(OpPMHM J1Ba OHUIIeTa C JBYMS
nepesneramMu B KaxaoM. BeiOepem B kauectse ypoBHs uzoisinuu READ COMMITTED.

BEGIN;
Cuavana no06aBuM 3anuch B Tabnuiy «bpoHupoBaHusy», npuyem, 3HaueHue nois total amount
HazHaunM paBHEIM 0. [Tocne 3aBepiieHus BBoJa cTpok B Tabmuily «llepeneTs» MbI OOHOBHM 3TO
3HAaYEHHE: OHO CTAHET PaBHBIM CYMME CTOMMOCTEH BceX 3a0pOHUPOBAHHBIX IepeneToB. B kaue-
CTBE JaThl OpOHMPOBAaHUS BO3bMEM JIaTy, KOTOpas Oblla MpHUHITA B KayecTBE TEKylled B 0aze
JaHHBIX. DTy naty Bbaaet ¢yukius Now(), co3nannas B cxeme bookings.
INSERT INTO bookings ( book_ref, book_date, total amount)
VALUES ('ABC123", bookings.now(), 0);
17. Odgopmum npa GuieTa Ha IBYX Pa3HBIX I1ACCAKUPOB.
INSERT INTO tickets
(ticket_no, book_ref, passenger_id, passenger_name)
VALUES (9991234567890, ‘ABC123', '1234 123456",'IVAN PETROV" );
INSERT INTO tickets
(ticket_no, book_ref, passenger_id, passenger_name)
VALUES ('9991234567891", "ABC123", '4321 654321''PETR IVANOV");
18. OrmpaBbre 060MX maccaxkupoB 10 Mapmpyry MockBa — CBIKTBIBKAp U 0OpaTHO.
7151 5TOrO BaM HYXKHO JIBE CJICYIOIINE KOMaHIbl U3MEHUTD IO/ BaIllk JIAHHBIE
INSERT INTO ticket_flights
(ticket_no, flight_id, fare_conditions, amount )
VALUES ('9991234567890", 5572, '‘Business’, 12500 ),
('9991234567890', 13881, '‘Economy’, 8500 );
INSERT INTO ticket_flights
(ticket_no, flight_id, fare_conditions, amount )
VALUES ('9991234567891", 5572, '‘Business’, 12500 ),
('9991234567891", 13881, '"Economy’, 8500 );

19. Hoxcuuraem 06IIyr0 CTOMMOCTh 3a0pOHMPOBAHHBIX OMJIETOB M 3aITMIIEM €€ B CTPOKY
TabauIBl «BpoHUpPOBaAHU:
UPDATE bookings
SET total_amount = (
SELECT sum( amount)
FROM ticket_flights
WHERE ticket_no IN (
SELECT ticket_no
FROM tickets
WHERE book_ref = 'ABC123"))
WHERE book_ref ='ABC123’;
IIpoBepuMm, 4TO MOITYUUIIOCH.
SELECT * FROM bookings WHERE book_ref ='ABC123";
COMMIT;

58



Ilpakmuueckan paooma Ne 27 «Hcnonvzoeanue 0610KUPOBOK — CHIPOECHHBIX MEXAHUIMOB
3auqumol uHpopmayuuy

3amanmue:

[Moxxmrouutscs k 0a3ze maHHbIX demo.

Bxrounre cexyHiomMep Ha OJJHOM TEPMHHAJIE.

1. Ha mnepBoM TepMUHAJIE OpraHU3yWTE€ TPaH3aKIMIO C YypoBHeM wu3ojsanuu READ
COMMITTED

Y BBIIIOJIHUTE CIEAYIOIIYIO KOMaHAY:

SELECT * FROM aircrafts_tmp WHERE model ~ '*Air' FOR UPDATE;

2. Ha BTOpOM TepMmHHalle OpraHu3yiTe aHAJIOTUYHYIO TPAH3aKIUIO U BBIIOJHUTE TOUYHO TAKYIO
’Ke KoMaHy. Bel yBUIMTE, UTO €€ BBIIOJIHEHHE OY/I€T MPUOCTAaHOBJICHO.

SELECT * FROM aircrafts_tmp WHERE model ~ **Air' FOR UPDATE;

3. Ha nmepBoM TepmuHajze 0OHOBUTE OJTHY CTPOKY, a 3aT€M 3aBEpIINTE TPAH3AKIHUIO:

UPDATE aircrafts_tmp

SET range = 5800

WHERE aircraft_code = "320";

[lepeitns Ha BTOpO# TepMUHAN, BBl YBUAUTE, YTO TaM ObLJIa, HAKOHEII, BHIMIOJHEHA BBIOOPKA, KO-
TOpasi MOKa3aja y>Ke€ U3MEHEHHBIE TaHHbIE.

4. 3aBepiInuTe U BTOPYIO TPAH3AKIIHUIO.

5. AHaJIOTHYHBIM 00pa3oM MOXHO OpPraHM30BaTh OJIOKMPOBKM Ha ypoBHE Tabmun. Taxxke Ha
MEepBOM TEPMHHAJIE OpraHU3yWTe TpaH3akiuio ¢ ypoBHeM u3oisiiuu READ COMMITTED u
BBITMIOJTHUTE KOMaHy OJOKHPOBKU BCEW TAOIUIIBI B CAMOM CTPOTOM PEXHME, B KOTOPOM JIPYTHM
TpaH3aKLUAM JOCTYII K 3TOM Tabuliie 3arpelieH NOJHOCThIO:

LOCK TABLE aircrafts_tmp IN ACCESS EXCLUSIVE MODE;

6. Ha BTOpOM TepMHHAJIE BBITIOJIHUTE COBEPIIEHHO «0€300MIHYI0» KOMAHY:

SELECT * FROM aircrafts_tmp WHERE model ~ *MAir';

Bo1 yBunute, uto Beimosnnenne komauasl SELECT Ha BTOpOoM TepmuHaie OyaeT 3aaepixa-

HO.

/. IlpepBute TpaH3akiuio Ha nepBoM TepmuHane koMangoi ROLLBACK. Bel yBunure, yto Ha
BTOPOM T€pMHUHAJIe KOMaHAa OyJIeT YCIEIIHO BIIOIHEHA.

8. C momomipio JlokymenTaruu o PostgreSQL (pasnen 13.3 «SIBHBIC OJIOKHUPOBKWY») HaWIUTE U
BCTaBbTE B OTYET MH(DOPMAIIHIO O PeKUMaX OJIOKHPOBOK HAa YPOBHE TAOJIHIIBI.

9. C momomipio JlokymenTtaruu mmo PostgreSQL BeIsscHHTE HAa KakuX emIi¢ YPOBHIX OBIBAIOT OJI0-
KUpOBKHU. [Iepeuncanre ux B oTyere.

10. CamocrositensHO o3HakoMbTech ¢ TipemtokeHneM FOR SHARE komanast SELECT u BbI-
MOJTHUTE HEOOXOJMMBbIE dKCIepuMeHThl. Mcnonb3yiite nokymentanuto: pazaen 13.3.2 «bnoku-
POBKH Ha YpoBHE CTpok» 1 onucanue komanasl SELECT.

Ilpakmuueckasa paooma Ne 28 «Paboma ¢ komanooiu EXPLAINy

3aganue:

IMonxmrouuTtscst k 0a3e maHHbIX demo.
[Tpesxxne yeM NpUCTYNUTh K HENOCPEACTBEHHOMY BBIIIOJIHEHUIO KaKI0ro 3ampoca, PostgreSQL
dbopMupyeT IJIaH ero BbITOJHEHUS. YTOOBI JOCTHYDL XOpOIIeH MPOU3BOIUTENBHOCTH, 3TOT IJIaH
JIOJDKEH YYUTBHIBATh CBOMCTBA JaHHBIX. [ImaHupoBaHMEM 3aHMMAETCs ClelUanbHas MOJACUCTEMA
— IJIaHUPOBIIMK (planner).
1. IIpocMOTpeTh MNIaH BBINOJHEHUS 3ampoca MOKHO ¢ mnomompio koManasl EXPLAIN.
EXPLAIN SELECT * FROM aircrafts;
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[Tockonbky B 3TOM 3anpoce HeT npemioxkenuss WHERE, oH nomkeH mpocMOTpeTh BCE CTPOKHU
TaOJIUIIBI, TTOATOMY IIJIAHUPOBIIUK BBIOMpPAET MOCIEI0BATENbHBIN MpocMoTp (sequential scan). B
CKOOKax MPHUBECHBI B)KHBIE ITAPAMETPHI IJIaHa.
[TepBoe 4nCIIO O3HAYACT OLIEHKY PECypPCOB, TPEOYEMBIX Ul TOTO, YTOOBI MPUCTYIUTH K BBIBOAY
JaHHBIX. B Hamem mpumepe 3Ta OLEHKAa paBHA HYJIO, NOCKOJIbKY HUKAKHE JOTOJHUTEIbHBIC
olepalru ¢ BEIOpAaHHBIMH CTPOKaMH He mpeznonaraiores, 1 PostgreSQL moxker cpasy ke BbI-
BOJUTH IIPOYUTAHHBIE CTPOKH.
Bropoe unciio — 370 oneHka o01iei cToMMOCTH BBIIOJIHEHUS 3arpoca. DopMuUpyst 3Ty OLEHKY,
IUTAHUPOBIIMK MCXOAUT U3 MPEIIOIIOKEHUS, YTO JaHHBIN y3€J IUIaHa 3arpoca BBITOIHIETCS /10
KOHIIA, T. €. U3BJICKAIOTCS BCE MMEIOIIUECS CTPOKU TAOJIHUIIBL.
Jlanee B BBIBOJE MAET OOIIEe YUCIO CTPOK, KOTOPBIC JTOJDKHBI OBITH M3BJICUYEHBI (BO3BPAIICHBI)
Ha JJAHHOM Y3JI€ TUIaHa, TAK)KE NP YCIOBHU BBIIOJIHEHHS 3TOTO y3Jia JI0 MOJHOTO 3aBEPIICHUSI.
[TocexHuM mapaMeTpoM y3ia IIaHa HJIET OIIEHKA CPEHETo pa3Mepa CTPOK, KOTOPHIE BEIBOASAT-
Csl Ha JAaHHOM Y3JI€ TJIaHa 3arpoca.

2. B Tom ciydae, KOrJja HaC HE MHTEPECYIOT YHCICHHBIC OICHKH, MOKHO BOCIIOJIb30BaThCS

rapaMeTpoM COSTS OFF:
EXPLAIN ( COSTS OFF ) SELECT * FROM aircrafts;
3. Chopmupyem 3anpoc c PEIOKCHUEM WHERE:

EXPLAIN SELECT * FROM aircrafts WHERE model ~ 'Air’;
B nanHOM ciiy4ae uiaHUpOBIIMK HETOYHO OLEHHII YUCIIO BRIOMPAEMBIX CTPOK — (PaKTHYECKH HX
Oyzner TpH.
OOpartute BHUMaHue, 4To 1o cBoel hopme BriBOJ koMaHabl EXPLAIN Takxke siBisieTcst BbIOOp-
KOI1, M03TOMY B KOHIIE€ BEIOOPKH, KaK 0OBIYHO, BEIBOJUTCSA WH(GOpPMALIMS O YUCIIE CTPOK B HEM, T.
€. B JIepeBe IJIaHa.
4. Tenmepp  YCIOXHUM  3ampoc,  Jo0OaBMB B  HEro  COPTHPOBKY  JIaHHBIX:
EXPLAIN SELECT * FROM aircrafts ORDER BY aircraft_code;
JlonomHUTENbHBIN y3es1 0003HAUEH Ha IJIAHE CUMBOJIAMH «—>>».
5. Obparumcs k Tabmuue «bporupoBanus» (bookings) st MILTIOCTpAIMK CKAHUPOBAHUS 11O
UHJIEKCY.
EXPLAIN SELECT * FROM bookings ORDER BY book_ref;

6. Eciu k COPTUPOBKE ,Zl06aBI/ITL CIIC U YCJIIOBHC 0T60pa CTPOK, TO 9TO OTPA3UTCA B HOIIOJI-
HUTEIbHOUI CTpPOKEC BCPXHETO (I/I e,[[I/IHCTBeHHOFO) y3i1a IJ1aHa.
EXPLAIN

SELECT * FROM bookings
WHERE book_ref > "0000FF" AND book_ref < *000FFF"
ORDER BY book_ref;

OOparuTte BHUMaHME, YTO TOCKOJIBKY CTOJIOEI], 10 KOTOPOMY IPOU3BOAUTCS OTOOP CTPOK, SIBJIS-
eTCsl MHJIEKCUPYEMBIM, TO UX 0TOOp peanusyercs He uepes Filter, a uepes Index Cond.

7. Tenepb MPOWJLTIOCTPUPYEM METO]] CKAHHPOBAHUS Ha OCHOBE OMTOBOM KapThl Ha MPUMEPE
TaOTHUIIBI «MecTtay (seats).
EXPLAIN SELECT * FROM seats WHERE aircraft_code = 'SU9";

B 3TOM 1UTaHEe B HWKHEM Y3JIe CTPOUTCS OWMTOBAas KapTa, a B BEPXHEM Y3JIe C IMOMOIIBIO ITOH
KapThl CKAHUPYIOTCS CTPAHMIIBI TAONIUIII seats. 37ech Takxke A 0TOOpa CTPOK B COOTBETCTBUU
¢ npemioxenneM WHERE wucnonesyercs maaexkc — Index Cond. Obpatute BHUMaHUE, YTO
3HaueHue napamerpa width mpu co3nanuu OUTOBON KapThl PaBHO HYIIO, TOCKOJIBKY CaMHU CTPO-
KM Ha 3TOM JTaIle eIie He BEIOUPAroTCs.

8. Ecnu Ham OyneT Hy)XKHO BBIOpPAaTh TOJBKO HOMEpa OpPOHHPOBAHHUI B KAKOM-TO JUAMa30HE,
TO oOparieHus K Tabiauie He TOTpeOyeTCs: TOCTATOYHO CKAaHUPOBAHUS UCKITFOYUTEIIHBHO
1o WHJICKCY.
EXPLAIN
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SELECT book_ref

FROM bookings

WHERE book_ref < "000FFF"
ORDER BY book_ref;

9. HOCMOTpI/IM, KaK OTpaaroTCA B INIaHaX BBIIIOJIHCHHUA 3aIlIPpOCOB PA3JIMYHBIC arperaTHbIC
GyHKIIHH. Haunem C IIPOCTOr0 rnoacyera CTpPOK.
EXPLAIN

SELECT count(*)
FROM seats
WHERE aircraft_code = 'SU9";

B BepxHeM y3iie miiaHa BBINOJIHAETCS arperupoBanue — Aggregate. A B HWKHUX y3J1ax MOATO-
TAaBJIMUBAKOTCA CTPOKHU C IOMOIIbIO CKAHUPOBAHHA HAa OCHOBEC (1)OpMI/Ip0BaHI/I}I OHUTOBOI KapThl.
10. A B 3TOM IpUMeEpE arperupoBaHUE CBSI3aHO YK€ C BBIUYMCIICEHUSMU HAa OCHOBE 3HAYEHUI
KOHKPCETHOT'O CTOJI6LIa, a HE IMpocTo C IoaACYCTOM CTpPOK.
EXPLAIN SELECT avg( total_amount ) FROM bookings;

B otuére oTBETHTH HA BOMPOC: YEM OTIUYAETCS 3TOT IJIaH OT MPEAbIAYyIEero?

11. Tenepp oOpaTUMCsI K METOJIaM, KOTOPbIE MCHOIB3YIOTCS Ui (POPMUPOBAHHS COEIIUHE-

Hull HabopoB cTpok. Haunem ¢ metona BioxeHHoro nukia (nested loop). s momyue-
HHUS CIIHCKAa MECT B cajloHax camojieToB Airbus ¢ YKa3aHHuEM KJilacCa 06CJ'Iy>KI/IBaHI/I}I
chopMupyeM 3amnpoc, B KOTOPOM COEAUHSIOTCS ABe Tabmuisl: «Mecta» (seats) u «Camo-
JIETHI» (aircrafts).
EXPLAIN

SELECT a.aircraft_code, a.model,

s.seat_no, s.fare_conditions

FROM seats s

JOIN aircrafts a ON s.aircraft_code = a.aircraft_code

WHERE a.model ~ "MAir’

ORDER BY s.seat_no;

Pe3yJ'IBTaT B Oaze JAaHHBIX ITPCIIOAaBaTCIIA:
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QUERY PLAN

Sort (cost=3.07..3.09 rows=7 width=55)
Sort Key: s.seat no
-> Hash Join (cost=1.12..2.97 rows=7 width=55)
Hash Cond: (s.aircraft_code = a.aircraft_code)
-> Seq Scan on seats s (cost=0.00..1.62 rows=62 width=11)
-> Hash (cost=1.11..1.11 rows=1 width=48)
-> Seq Scan on aircrafts a (cost=0.00..1.11 rows=1 width=48)
Filter: (model ~ '~Air'::text)
(8 cTpok)

PesynpTar B yaueOHOM mocoOuu:

Sort Key: 5.se3t_no
-> Nested Loop (cost=3,43..17.90 rows=149 width=59)

-> Seq Scan on aircrafts a (cost=0,00,.1.11 rows=1 width=48) Filter: (model ~ "*Air".:text)
-> Bitmap Heap Scan on seats s (cost=3,43,.15.25 rows=149
s Wwidth=15)
Recheck Cond: (aircraft_code = 3,gircraft_code) -> Bitmap Index Scan on
seats_pkey (cost=0.00..5.39
s rows=149 width=0)
Index Cond: (aircraft_code = 3,3jrgraft_code)

(9 crpok)

B ortuér mnomectuTe Ball pe3yibTaT IMJIaHUPOBAHMUA. (:paBHHTC BCC TpH BapHaHTa
OTBeThTE HA BOIIPOC: KAaK BbI AYMACTC ITIOUCMY ILJIIaAHbI OTJINYAIOTCS?

12. Cnenmyrommii METO COSTUHEHHSI HAOOPOB CTPOK — coeanHeHne xemmupoBanueM (hash
join). Ilomyuyum CHUCOK MapUIPYTOB C YKa3aHHEM MOJEIH CaMOJIETa, BBIMOIHSIOIIETO
peicel o 3TUM MapuipyraM. Bocnonb3yemcs Tabaunamu «Mapuipyte» (routes) n «Ca-
MoseTh» (aircrafts).

EXPLAIN

SELECT r.flight_no, r.departure_airport_name,

r.arrival_airport_name, a.model

FROM routes r

JOIN aircrafts a ON r.aircraft_code = a.aircraft_code

ORDER BY flight_no;

Ha camoM BHyTpeHHEM ypOBHE IUIaHA IOCJEAOBATEbHO ckaHupyetcs (Seq Scan) tabmuia
aircrafts, u ¢opmupyercs xem-tabnuua, KIOYaMH KOTOPOW SIBJIAIOTCS 3HAYeHHsS aTpulOyTa
aircraft_code, T. K. UMEHHO TIO HEMY BBITIOJIHSACTCS COSAMHEHUE TAaOIHII. 3aTeM TOCIIe0BATENb-
HO ckaHupyetcs (Seq Scan) Tabauua routes, U JUis KaKJ0H €€ CTPOKHU BBINOJIHACTCS TTOMCK 3Ha-
yeHust arpudyrta aircraft code cpenu kmoueit xem-tabnuubl: Hash Cond: (r.aircraft code =
a.aircraft code). Ecau Takolf mouck ycremieH, 3Ha4MT, (opMupyercs KOMOMHHMpOBaHHas pe-
3yJIBTUPYIOIIAsi CTpoKa BeIOOpKU. Ha BepxHeM ypoBHe TutaHa c(hOpMUPOBAHHBIE CTPOKH COPTH-
pytorcsi. OGpaTuTe BHUMaHUE, YTO XEUI-TabJIuIa co3/jaHa Ha OCHOBE TOW TaOJIHIIbI, YUCIIO CTPOK
B KOTOPOW MEHBIIE, T. €. aircrafts. Takum oOpa3om, MOMCK B HeW OyJET BBIMOJIHATHCA OBICTpEE,
4yeM eciu Obl XemI-Tabnuia ObuIa co3aHa Ha OCHOBE TaOIHIIBI routes.

13. Tlocnemuuii U3 METOIOB COEAMHEHUs HAOOPOB CTPOK — COCIWHEHUE CIUSHHUEM (merge
join). JIyist WILTIOCTpAIIMK BOCTIONIB3YEMCS TIPOCTHIM 3aIIPOCOM, TTIOCTPOSHHBIM Ha OCHOBE
tabmui «bunets» (tickets) u «llepemers» (ticket flights). On BbIOMpaeT msg Kaxao0ro
Ousera Bce nepeseThl, BKIIOUEHHbIE B Hero. KoHeuHo, 3To 04eHb yIpOIIeHHBIN 3a1poc, B
peasbHON CUTYalluu OH HE MPEJCTaBIIsUT ObI OOJBIION MPAKTUUECKOM MOJb3bI, HO B IIENAX

62



YIIPOIICHUA IIJ1aHa n IIOBBIIIICHUA HarJsiAHOCTH, BOCIIOJIB3YEMCA M.
EXPLAIN

SELECT t.ticket_no, t.passenger_name, tf.flight_id, tf.amount

FROM tickets t

JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no

ORDER BY t.ticket_no;

Pesynprar B YueOHOM mocoouu:

QUERY PLAN

hﬂe rge loin (cost=1.51.. 2827690 rows=1045725 width=40)

Merge Cond: [t figkes_no = tf.ticket_no}

- Index Scan wsing tickets_pkey on tickets t (cost=0,42_ 1723042
o rows=386733 width=30)

- Index Scan using ticket_flights_pkey on ticket_flights tf
olcost=0.42 67058.74 rows=1045726 width=24)

(4 CTROKM)
ITomecTture B OT4ET Balll pe3yJbTar.
OtBetpTE Ha clenyruue BOIIPOCHL:

— IPOUCXOJUT JHM Yy Bac CKaHUPOBAHHWE IO MHJAEKCaM Kak B YueOHOM nocoouu?
— KaKoBa OI[CHKA CTOMMOCTH BBIIIOJIHEHHSI BCEX omepaiuii (COSt B merge join) B BaleM IUIaHH-
poBanuu? Ecnu oHa oTiiM4aeTcst OT 3Ha4eHUs B Y4eOHOM MocoOuH, TO MOYeMy OHa MOXKET OT-
JaM4aTbes?
VYrpasneHue 1aHuPOBIIUKOM
Jlna ynpaBieHMs IIIaHUPOBLIMKOM IPENYCMOTPEH LEIbIA pAll mapaMeTpoB. X MOXKHO u3Me-
HUTH Ha BPEMs TEKYIIETo ceanca paboTel ¢ momompio komanasl SET. Koneuno, n3MeHsTh ma-
paMeTpbl B IPOU3BOJICTBEHHOMN 0a3e aHHBIX CIEAYET TOJIbKO B TOM Cilydyae, KOraa Bbl 00OCHO-
BaHHO CYMTAETE, YTO IJAHUPOBLIMK omubaercss. OIHAKO IS TOro 4TOObI HAY4YUTHCS BUIETD
OLIMOKM IUIAHUPOBIIMKA, HYXKeH 00ib1oi onbIT. [ToaToMy cienyer paccmarpuBarh MpHUBEICH-
HBIE Jlajiee KOMAH/Ibl YIIPaBJICHUS IJIAHUPOBLIMKOM JIMIIb C TO3ULUHU U3yUYEHUS MOTEHIIUAIbHBIX
BO3MOXKHOCTEH yIpaBJIEHUS] UM, a HE KaK PEKOMEHJAIHI0 K 0€31yMHOMY M3MEHEHHIO 3THX Ia-
paMeTpoB B peasbHOU padoTe.
14. Hanpumep, 4ToObI 3alpeTUTh IUIAHUPOBIIMKY HCIIOJIb30BaTh METOJI COEAMHEHUS Ha OcC-
HOBE XEIIUPOBAHNUS, HYXXHO clenaTh TaK:
SET enable_hashjoin = off;

15. YToOB! 3anpeTuTh MIAHUPOBLIMKY HUCIIOJIb30BaTh METOJ COEAMHEHUS CIUSHUEM, HY)KHO
cAcjaTh Tak:
SET enable_mergejoin = off;

16. A JJIA TOI'o YTOOBI 3alpeTUTH TNNIAHUPOBUIIUKY UCIIOJIB30BATh COCAUHCHUC METOJO0OM BJIO-

JKECHHOT'O IUKJIa, HYXHO caciiaThb Takx:
SET enable_nestloop = off;
ITo YMOJTYAaHUIO BCC 3TU MApaMETPbl UMCIOT 3HAYCHHUC «0ony (BKJ'IIO‘ICHO).

17. Tenepn MOBTOPUM IpEeAbLIYIIUN 3anpoc.
EXPLAIN

SELECT t.ticket_no, t.passenger_name, tf.flight_id, tf.amount
FROM tickets t

JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no

ORDER BY t.ticket_no;

B OTYET CKPHUHILOT " OTBET Ha BOIIPOC:
UT0 M3MEHWIOCH B IUTAHWPOBAHUH TTPH BKITFOUEHHBIX 3alPeTax MIaHUPOBIINUKY?
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18. B xomanne EXPLAIN moxno ykazate omnmuio ANALYZE, 4To mMO3BOJIMT BBITIOJIHUTH
3ampocC M BBIBECTH Ha dKpaH (aKTHUECKHE 3aTPaThl BPEMEHU Ha BBIOJTHEHHUE 3ampoca U
quciao (aKTUYECKH BbIOpaHHBIX CTPOK. [Ipy 3TOM, XOTS 3ampoc W BBITIOJIHSIETCS, CaMU
PE3YIBTUPYIOIINE CTPOKH HE BBIBOJATCS.
CHavana paspeniuM IUIaHUPOBIIMKY HCIIOIB30BaTh METOJl COCIUHEHUS CIHSHUEM:
SET enable_mergejoin = on;

19. IloBTOpUM MPEIbLIYIIHI 3ampoc C onuuen ANALYZE.
EXPLAIN ANALYZE
SELECT t.ticket_no, t.passenger_name, tf.flight_id, tf.amount
FROM tickets t
JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no
ORDER BY t.ticket_no;

B OTUYET CKpHUHIIOT U OTBET Ha BOIIPOC:
UYrto n3menmnock B riannpoBanuu? Kakue qanHbie 100aBUIIHCH?
20. Ecmm mogudunumposats 3amnpoc, nodasus npeanoxenne WHERE, To Tounoro comnase-
HUS OLICHKH YHCJIa BEIOWPaeMbIX CTPOK U (PAKTHUECKOTO UX YHCIIa yKe He OyJIeT.
EXPLAIN ANALYZE
SELECT t.ticket_no, t.passenger_name, tf.flight _id, tf.amount
FROM tickets t
JOIN ticket_flights tf ON t.ticket_no = tf.ticket_no
WHERE amount > 50000
ORDER BY t.ticket_no;

B OTYET CKPHUHIIOT u OTBET Ha BOIIPOC:
UT0 U3MEHUIIOCH B TUIAHUPOBAHUU?
21. ObpaTtumcs eme pa3 K 3ampocy, KOTOPBI MbI YK€ pacCMaTpUBAJIH BBILIE, U BHIIOIHUM

ero ¢ onmueit ANALYZE. B muane storo 3ampoca Hac OyaeT MHTEpecoBaTh (hakTHue-
CKUH napamerp loops.
EXPLAIN ANALYZE

SELECT a.aircraft_code, a.model,

s.seat_no, s.fare_conditions

FROM seats s

JOIN aircrafts a ON s.aircraft_code = a.aircraft_code

WHERE a.model ~ "MAir’

ORDER BY s.seat_no;

B otuér CKpHUHIIOT U MOSCHCHUA K INITAHUPOBAHUIO.

22. Jlo cux mop Mbl paccMaTpHUBaJId TOJIBKO BBIOOPKH, T. €. TAaKUE€ 3aIPOCHI, KOTOPbIE HE U3-
MEHSIOT XpaHUMbIX JaHHbIX. OJHAKO, KpoMe€ BBIOOPOK, €CTh TaKHE OIepalH, Kak
BCTaBKa, OOHOBJIEHHE U yJajeHHe CTpoK. HyHO NOMHHUTb, UTO XOTS pe3yJbTaThl BbI-
OOpKU U HE BBIBOJASTCS, TEM HE MEHee, oHa (aKTUUYECKU BCE paBHO BhIMOIHsETCS. [lo-
3TOMY ecliid TpeOyeTcsl MCCleoBaTh IJIaH BBIMOJIHEHMsS 3ampoca, MOAUGUIUPYIOIIETO
JTaHHbIE, TO Ul TOT0, YTOOBI M3MEHEHHUS Ha CaMOM JieJie IPOU3BEICHBI He OBbLIH, HY>KHO
BOCIIOJIb30BaThCs TpaH3aKLHen C OTKaToM MU3MEHEHUM.
BEGIN;

EXPLAIN ANALYZE
UPDATE aircrafts

SET range = range + 100
WHERE model ~ "MAir';
ROLLBACK;
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Ilpakmuueckana paboma Ne 29 «HU3menenue cxemvl O0aHHBIX 01151 NOBLIUIEHUSA NPOU3EOOU-
menvHoCmu 0a3vl OAHHBIX)

3amanmue:
1. 3amyctuts pgadmind.

2. OTKpwITh 6a3y maHHBIX demo.

v = Databases (3)

v = demo | |
> [[Flca:  Create > Query Editc
Fa =
> ¥ 3 FROM
» [ Eve Refresh... .
> T Ext Delete/Drop o .0
> SFor  CREATE Script 6 ( SE
> .
Lan Disconnect Database... 7 FROM
v @ scf - 8 WHER
Maintenance...
v 9 AND
> Backup... 10 .
> Restore... 11 FROM
» Grant Wizard... 12 AND
> Q Tool 13 FROM
> Hery 100k 14 ORDE
y Properties... 15

3. B xonTexkcTHOM MeHIO BoIOpath Query Tool. B oTkpriBIieecs cripaBa OKHO BCTaBHTD JIIO-
0ol 3ampoc (Hampumep, u3 padot 18, 19). [lanee BriOpath kHONKY » . [TocMoTpute kak
BBITJISIIUT PE3YAbTAT BBHIIIOJIHEHUS B TPAUUECKOM PEXUME.

4. BBINONHUTE TaK MO TPH 3ampoca K JAByM 0azam jgaHHbIX (demo u edu). [{ns kaxmoro 3a-
npoca BKJTIOYAlTe Explain (uKOHKa - naJiery BBEpX)
Pe3ynbTaThl BHIOTHEHNS BCTABbTE B OTUET.

5. B 06a3e manHbix edu co3maiite KpoMe CXeMbI JaHHBIX 10 ymModanuto public cxemy my.

6. Iob6asbTe Bce Tabmuipl w3 public B my. He 3a0biBaiite OOHOBIIATH IS TOTO, YTOOBI YBH-
JETh pe3yNbTar.

7. TlomensiiTe Ha3BaHUsI IOOBIX TPEX aTPUOYTOB.
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Ilpakmuueckasa paooma Ne 30 «Moougpukayun 3anpocoe 011 nogvluieHUA NPOU3BOOUNENb-
Hocmu 0a3bl OAHHBIX)

3amanmue:

[Moxxmrouurtscs k 0a3ze maHHbIX demo.
Hepez[ BBITIOJIHCHUCM pra)KHeHI/Iﬁ Hy)KHO BOCCTAHOBUTH UBMCHCHHBIC 3HAUYCHU L HapaMeTI)OBI
SET enable_hashjoin = on;
SET enable_nestloop = on;
HCO6XO,I[I/IMBIM YCIIOBUEM IJIA TOI'O, ‘IT06H IJIAHUPOBIIHK BBI6pEL]'I HpaBI/IHBHBII;'I IJIaH, ABJIACTCA
HaJIN4YUC aKTyaanoﬁ CTAaTUCTHKMH. ECJIPI BbI Hpennonar acTc, 4ToO HJIaHI/IpOBH_II/IK OHI/IpaeTCSI Ha
HCAKTyaJIbHYI0O CTAaTUCTHKY, MOXHO €€ IPUHYIUTCIIBHO O6HOBI/ITB C IIOMOIIBKO KOMAHbI
ANALYZE.

1. OOHOBUTh CTaTUCTUKY JUIsi  TaOnuIel  aircrafts MOXHO, BBIMOJHHUB KOMaHIY

ANALYZE aircrafts;

2. B xauecTBe mpumepa cUTyalMy, B KOTOPOI ONTUMHU3ALIMS 3a1poca MpeCcTaBiseTcs 00oc-

HOBAHHOM, PACCMOTPHUM CJeNYIONIyIo 3a1auy. [Ipeamnonaoxkum, 4To HEOOXOAUMO OIpeie-
JMThH CTETIEHb 3arpy>KEHHOCTH KacCHUPOB HaIllIell aBUakoMIaHuu B ceHTsope 2016 1. [lns
3TOTr0, B YACTHOCTH, TpeOyeTcs BBISIBUTDH paclpeielieHUue Yncia onepauuii OpoHUpOBaHUS
1o 4uciay OmineroB, opOPMIICHHBIX B paMKaxX ITHX omlepanwid. J[pyrumu ciioBamu, 3TO
03HAYaeT, YTO HYKHO IMOJCUYUTATh YHCIO Olepanuuil OpOHHPOBAHUS, B KOTOPBIX ObLI
ohopMIIEH TOJIKO OJMH OWJIET, YUCIIO OIepalnid, B KOTOPHIX ObLIO 0)OPMIICHO JiBa OH-
JeTa U T. 1.

DTy 3amayy MOXKHO nepedopMyIupoBaTh Tak: IJIs KaXJAOW CTPOKH, OTOOPAHHON M3 TaOIUIIBI

«bponupoBanus» (bookings), HyHO MMOJCYATATH COOTBETCTBYIOIINE CTPOKU B Tabnuue «buie-

TeD» (tickets). Peub ugeT o cTpokax, B KOTOPBIX 3HaUeHue moist book ref Takoe ke, 4To U B Te-

KyIIel cTpoke tabimibl bookings. bykBansHoe cietoBaHue Takoi (GopMyITHMpOBKE 3a7a9d MPH-

BOJIUT K IOJIYYEHUIO 3aIpoca ¢ KOPpeIupoBaHHBIM noazanpocoM B npeanoxkennn SELECT. Ho

3TO ellle He OKOHYATEJbHOE pelieHne. Tenepb Hy)KHO CIpyNIUpOBaTh MOTYYEHHbINH HA0Op CTPOK

10 3Ha4YEHUsAM uncia opopmiieHHbIX Ouneros. [Tomydaem Takoii 3ampoc:

EXPLAIN

SELECT num_tickets, count( * ) AS num_bookings

FROM (

SELECT b.book_ref,

( SELECT count(* ) FROM tickets t WHERE t.book_ref = b.book_ref

)

FROM bookings b

WHERE date_trunc( ‘'mon’, book_date ) = '2016-09-01"

) AS count_tickets( book_ref, num_tickets)

GROUP by num_tickets

ORDER BY num_tickets DESC;

B srom muiane mosydeHbl O4YeHb OOJbIIME OIEHKH OOIIe CTOMMOCTH BBIIOJHEHUS 3aIpoca.

YHUBepCcaIbHON 3aBUCUMOCTH MEXIY OLIEHKON CTOMMOCTH U peajbHbIM BPEeMEHEM BBITIOJTHEHUS

3arpoca He cyuecTByer. He Bcerna MOXHO aa)ke NMpuOIM3UTEIbHO MPEANOI0KUTh, B KaKUe 3a-

TpaThl BPEMEHHU BBUIBETCSA Ta WJIM MHAs OLIEHKAa CTOMMOCTH. [ImaHMpOBIIMK MpeAroiaraer, yTo

u3 Tabymipl tickets B moazampoce OyIeT W3BIEKATHCS BCETO IO JIBE CTPOKH, M ATy OTEPAIHIO

HY>KHO OyZIeT MpoJenath N pa3: CTOJIbKO CTPOK MPEINOII0KUTEIBHO Oy1eT BEIOpaHO U3 TaOIHUIIbI

bookings. Kak BuaHO U3 miaHa, A7 IpOCMOTpa CTPOK B Tabmuile tickets ncnoibp3yercs ee mo-

cleoBaTeNbHOE CKaHUpOBaHue. B pe3ynbrare olleHKa CTOMMOCTH 3TOTO y3Jia TUIaHa MOy4aeTcst
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BBICOKOI.
YTo MOXHO C/IeNaTh JAJisi yCKOPEHHUS BBITOJIHEHUS 3arpoca’?
3. JlaBaiite co3gaaum UHACKC NI TaOIuIh! tickets mo cronbiy book ref, mo koTopomy mpo-
UCXOJUT IIOMCK B Hen.

CREATE INDEX tickets_book_ref_key ON tickets ( book_ref );

4. TToBTopumM 3anpoc, no6aBus mapamerp ANALYZE B komanny EXPLAIN.

B OTUYET CKpHUHIIOT c IJIAHOM u MOSICHECHUEM:
IIOMOT THACKC IJIs1 ITOBBIIIICHUA HpOI/ISBOIII/ITeJIbHOCTI/I?

5. Kpome co3nanus MHIEKCA €CTh U IPYTol CIIOCO0: 3aMeHa KOPPEIMpOBAHHOTO MOA3anpoca
COCIMHEHHEM TaOJINII;
EXPLAIN ANALYZE

SELECT num_tickets, count( * ) AS nhum_bookings

FROM (

SELECT b.book_ref, count( *)

FROM bookings b, tickets t

WHERE date_trunc( ‘mon’, b.book_date ) = '2016-09-01" AND t.book_ref = b.book_ref
GROUP BY b.book_ref

) AS count_tickets( book_ref, num_tickets )

GROUP by num_tickets

ORDER BY num_tickets DESC;

B OT4€T CKPUHILIOT M MOSICHEHUS 110 PE3yNIbTaTy IUIAHUPOBAHUS (TIOMOTIIA JTU MOTU(pUKAIIHS 3a-
IMpoca AJisd IMOBBIIICHUA HpOI/ISBOI[I/ITeJIBHOCTI/I).

CamocTtosarensHo BoimonHuTe komanay EXPLAIN s 3ampoca, conepskamiero odmiee tadnud-
Hoe BoipakeHue (CTE). [TocmoTpute, Ha KakOM ypOBHE HAXOAMUTCS y3€ MJIaHa, OTBEYAIOIIH 3a
9TO BBIPAKCHHUE, KaK OH 0OpMIIICTCS. YUTHTE, YTO OOIue TaOJuYHbIC BBIPAKCHUS BCETra Ma-
TEPUATU3YIOTCA, T. €. BBIYUCISIIOTCA OJHOKPATHO U PE3yJbTAaT MX BBIYMCIICHUS] COXPAHAETCS B
MaMsTH, a 3aTeM BCce MOocIeaAyIole o0palleHus B paMKax 3arpoca HaIllpaBIsIIOTCS YK€ K I TOMY
MAaTepUAIM30BAHHOMY pPE3YyJIbTATy.

6. 3ameHa KOppeaupOBaHHOTO MOJ[3aMIPOCa COEAMHEHNEM TaOUIL SBJISETCS OJJHUM U3 CIIOCO-
0OB HOBBIIIEHHS TPOU3BOAUTEIBHOCTH.

[TpeamnonoxumM, 9To Mbl 3aJaTMCh BOIMPOCOM: CKOJIBKO MapLIPYTOB OOCIYKMBAIOT CaMOJIEThHI
kaxoro tuna? Ilpu 3ToM HYXHO YYUTBIBAaTh, UTO MOXET UMETh MECTO Takas CHTyallus, KOrjaa
caMoJIeThl KaKoro-inbo TUna He OOCIYKHMBAaIOT HU oAHOro mapuipyra. Ilostomy Heobxonumo
WCIIOJIB30BaTh HE TOJIbKO MpezcTaBieHue «MapmpyTtel» (routes), HO u Tabnuiy «CaMoiIeThD»
(aircrafts).
OTo mepBBI BapuUaHT 3ampoca, B HEM MCIOJb3YEeTCS KOPPETUPOBaHHBIA MOJ3ampoc.
EXPLAIN ANALYZE
SELECT a.aircraft_code AS a_code,
a.model,
( SELECT count( r.aircraft_code ) FROM routes r WHERE r.aircraft_code =
a.aircraft_code
) AS num_routes
FROM aircrafts a
GROUPBY 1,2
ORDER BY 3 DESC;
A B 3TOM BapHaHTe KOPPETUPOBAHHBIN MOA3aMPOC PACKPHIT U 3aMEHEH BHEIIHUM COEAMHEHHUEM.
HquHHa HCIIOJb30BaHUA BHCIIHEIO COCIMHECHHNS B TOM, UTO MOXET HaWTHCH MOJCJIb CaMOJICTA,
HE 00CIy)KMBAOIas HA OJJTHOI'0 MaplIpyTa, ¥ €CIIU He MCII0JIb30BaTh BHELIHEE COCTUHEHNE, OHA
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BOOOIIIE HE nonajeT B PE3YIABTUPYIOIIYIO BBIOOPKY.
EXPLAIN ANALYZE

SELECT a.aircraft_code AS a_code,

a.model,

count( r.aircraft_code ) AS num_routes

FROM aircrafts a

LEFT OUTER JOIN routes r

ON r.aircraft_code = a.aircraft_code

GROUPBY 1,2

ORDER BY 3 DESC;

HCCJ’IC,I[yfIT € IUIAHBI BREIIIOJIHEHUS] 000UX 3aIIpOCOB. ITombITaliTech HATH OOBACHEHUE pasimiIusiaM
B 3(()EKTUBHOCTH MX BBIMOJHEHHUS. UTOOBI MOJYyYNUTh YCPETHEHHYIO KAPTHUHY, BBITIOJHUTE KaXK-
JIbII 3aIIPOC HECKOJIBKO pa3. — pe3yibTaThl UCCIEAOBAHNUS, IIOSICHEHUS BAlll BCTABUTh B OTYET.

Ilpakmuueckasa paooma Ne 31 «Co3z0anue 3auiuuiéHHol 6A3bl OAHHBLIX C ONMUMUIUDOBAH-
HbIMU 3anpocamu

3amanue:

Coznath 6a3y JaHHBIX 10 BallleMy BapuaHTy. BapuaHTsl npeacTaBieHsl Huxke. Bapuant 6epém
TOT, KOTOPHBIN ucnoiab3oBainu B [Ipaktuueckoii padote 1 u [Ipaktuyeckoit padote 4.
Bapuanmut 3a0anuii:

Bapmuanr 1 Ionmuknuuuka | Bapuant 9 IloctaBumuk cucrem | Bapuant 17 HopoxHo-
0e30macHOCTH CTpoOUTENbHAS
(BUICOHAOTIONCHHE) KOMITaHHS
Bapuant 2 bubnnoreka Bapuant 10 [IpoBaiiiep Bapuanrt 18 depMma
Bapuanr 3 I'opoackas re- | Bapuanr 11 Komnanus, 3anu- Bapuant 19 YB/
nedoHHas CeTh Marolasics paspa-
(ATC, abonen- 00TKOI1 MporpaMMm-
THI, OILIATA, HOTO o0ecIieueHus
nepero-
BODBI).
Bapuanr 4 ABuapencol Bapuanr 12 HUn Bapuanr 20 Hetckuii can
(camouteTsl,

MUJIOTHI, pE-
CBI, TACCAXKU-

pBl).
Bapuanr 5 IIpennpustue | Bapuant 13 ®paH4ai3uHTIOBas Bapuant 21 Pexnamnoe
TOPTrOBIH (OT- KOMIIaHHS areHTCTBO

JIeITbI, TOBAPHI,
MIPOJIABIIHL,...)

Bapuanr 6 YHusepcurer Bapuanr 14 banx Bapuant 22 TpakTopHBbIi1
3aBOJ
Bapuant 7 CrpourensHas | Bapuant 15 CrpaxoBas Bapwuanr 23 Kasuno
KOMIIaHHS KOMIIaHHS
Bapwuanrt 8 MNureprer- Bapuanr 16 Kommnanus- Bapwuanr 24 T'octuanna
MarasuH paspaboTtuuk DLP-
KOMIIBIOTEPHOU CUCTEM
TEXHHUKHU

v BeIOparb Ha3BaHuUE Ul CBOEH 0a3bl qaHHbIX. Co3maTh 6a3y maHHbIX. Co31aTh AT Tal-
JU11 B Bairy 0a3y JaHHBIX. Y O€IUThCS, 9TO TPABMUIIHHO CO3/IaHbI TIEPBUYHBIC U BTOPHY-
HBIE KJIFOYU.
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B oT4€T moMecTUTh CKPHHIIIOT C CO3aHHON 0a301 JaHHBIX U CO3/IAaHHBIMU TISTHIO Ta0-
JTULAMH.

B oTuére nosiIcCHUTH Kakue MoJist SBJISIOTCS EPBUYHBIMU U BTOPUYHBIMH KITFOYaMHU.
3anoyHUTh B KaXKI0H TaOIuIe HEe MEHEe MATH CTPOK. B 0TYET MOMECTUTh CKPUHIIOTHI C
JIAHHBIMH 110 BCEM TAOJIHIIAM.

B kaxxayro cozmaHHyro Ta0uIly 100aBUTh 110 OJJHOU CTPOKE. B OTUET BCTaBUTH CKPHH-
IIOT C KOMaHIaMH JI00aBIICHUS CTPOK.

N3menuts B m1000# U3 TabIUI UM OJIsl. B OTYET BCTAaBUTH CKPUHIIIOT ¢ KOMAHIOH U3-
MEHEHHUS U Pe3yabTaTOM M3MEHEHHsI UMEHH IOJISl B TAOIHUIIE.

B mro0bie Tabnuib Bamei 6a3bl JaHHBIX 100aBUTH BCE BUABI OrpaHHUeHHA. B oTuér
BCTaBUTb CKPHHILIOTHI C KOMaHAaMH J100aBJICHUs OTPaHUYCHUH B TaOIHUIIBI.
HeoOxonumo co3nath 0HO mpeicTaBieHue. B oTuéT BCTaBUTh CKPUHIIOT C CO3/IAHHBIM
MIPEICTABICHUEM.

[Ipunymats Tpu 3ampoca K 6a3e 1aHHBIX. B 0T4E€T BCTaBUTH TEKCT 3alIPOCOB, KOMAH/IbI
3apOCOB U CKPUHIIOTHI PE3YyJIbTaTOB BBIIIOJIHEHMS 3aIIPOCOB.

C noMomibpr0 KOMaH/]1 10 IJIAHUPOBAHUIO U ONTUMHU3AIMU BbISICHUTH KOJIMYECTBO PECYP-
COB, 3aTPAUYEHHBIX Ha BBINOJHEHHUS BAILIUX 3alIpOCOB. B OTYET BCTaBUTh CKPUHILIOTHI U
BAaIllM BBIBOJIBI.
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