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Wcnonb3oBaHne matepuanoB Kypca

HekomMmepueckoe 1cnosib3oBaHne maTepunanios Kypca (npeseHTaLmu,
AeMOHCTpaummn) paspeluaetcs 6e3 orpaHuyeHunii. Kommepueckoe
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OTKa3 OT OTBETCTBEHHOCTU

KomnaHus Postgres Professional He HeceT HMKako OTBETCTBEHHOCTM 3a
N06bIE NOBPexXAeHUA 1 YObITKKX, BK/IOYas NoTepto A40X04a, HAHECEHHbIe
NPSAMbIM UN HENPAMBIM, CleunasibHbIM UK CyYaiHbIM UCMO/Ib30BaHMEM
MaTtepuasnioB kypca. KomnaHus Postgres Professional He npegocTtasnser
Kakux-1mbo rapaHTuii Ha matepuasibl Kypca. MaTtepuasnbl Kypca
NPeaocTaB/STCA HA OCHOBE MPUHLUMNA «KakK eCTb» 1 KoMnaHua Postgres
Professional He 06s3aHa nNpeAoCcTaBNATb COMPOBOXAEHME, NMOALEPXKKY,
06GHOB/IEHNSA, pacLUMPEHNA N U3MEHEHNS.
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JeMoHcTpaLnoHHas 6a3a AaHHbIX co3faBasiach

* [N CaMOCTOATENIbHOIo N3yyeHns asbika 3anpocos SQL,

* NS NOArOTOBKW KHUT, NOCOOWUIA U yYEOHbIX KypCcOB Mo 53blky SQL,

e AN AeMOHCTpauun BO3MOXHocTel PostgreSQL B cTaTbsAX U 3aMeTKax.

Mpu pa3paboTke AeMOHCTPaLMOHHON 6a3bl laHHbIX Mbl Npec/iefoBanu
HECKOJ/IbKO LiENeii:

e CXema faHHbIX A0/HKHA ObITb AOCTATOYHO NPOCTON, YTOObI ObITh
NOHATHOWN 6€3 0COObIX MOSACHEHWIA;

* B TO )€ BPEMSI CXEMA [laHHbIX [10/KHA ObITb A0CTATOYHO C/I0XHOW,
YTO6bI NO3BO/IATL CTPOUTH OCMbIC/IEHHbIE 3aMpPOChI;

* 6a3a faHHbIX A0/MKHA ObITb HaMoO/IHEHA AaHHbIMY, HANMOMUHAKLLMMY
peasibHble, C KOTOPbIMW ByAET MHTEPECHO paboTars.

[emoHcTpauroHHas 6a3a AaHHbIX pacnpocTpaHAeTcsa no4 NnueH3nen
PostgreSQL.

Ba3sa faHHbIX 4OCTYMNHA B TPEX BapuaHTax, OT/INYarLWUXCA pa3smMmepom.
Hanpumep, B Kypce no ontMMmmnsauumn 3anpocosB UCnosib3yeTcd 6asa
60/bLIOro 06bemMa, cogepxawas gaHHble Nno nosieTam 3a oAuvH rog.

B naHHOI Teme paccmatpuBaeTcs Bepcua gemobasbl o1 15.08.2017.
https://postgrespro.ru/education/demodb
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OobLwas cxema Posigres

Bookings Airports
BpoHvpoBaHus AsponopTbl
# book_ref # airport_code
T T
| |
Flights
Tickets Ticket_flights Peiicbl Aircrafts
Bunetbl MepeneTbl ) ) CamoneTbl
# flight_id o
# ticket_no # ticket_no * departure_airport # aircraft_code
# flight_id * arrival_airport
* aircraft_code
T
|
Boarding_passes Seats
lNocago4Hble TanoHbl Mecrta
# ticket_no # aircraft_code
# flight_id # seat_no

OCHOBHOW CyLHOCTbIO AiBNAeTcA 6poHupoBaHune (bookings).

B ogHO 6pOHMpOBaHNE MOXHO BK/THOUUTb HECKO/IbKO MacCaXKnUpoB, KaxaoMy
N3 KOTOPbIX BbINUCbIBAETCS OTAENbHbIN 6uneT (tickets).

Bunet BkAoyaeT oguH UM HeCKonbKo nepenetos (ticket flights).
Heckonbko nepeneTtoB MOryT BKKOYATbCA B OU/IET B Cyyasx, Korga Het
NPSIMOro peica, CoeaUHALWEro NYHKTbI OTNPaB/eHNA N Ha3HavYeHns (nonet
C nepecagkamu), NMbo Korga 6unet B3AT «Tyaa n 0bpaTHO».

Kaxxabii penc (flights) cneayet ns ogHoro asponopra (airports) B Apyroi.
Peicbl C 04HUM HOMEPOM UMEKT OAMHAKOBbIE NMYHKTbI BblETA U
HasHa4YeHus, HO ByayT OTIMYATLCS AATOM OTNPaB/EHNS.

[Mpu pernctpaunmn Ha peinc naccaxmpy Bbl4aeTCca NOcafouUHbIA TasIOH
(boarding_passes), B KOTOPOM yKa3aHO MeCTO B camorsieTe. NMNaccaxup
MOXET 3aperncTpmpoBaTbCsi TO/IbKO Ha TOT Pelc, KOTOPbIN eCTb Y Hero
B 6unete. KombnHaums peiica u mecTta B caMosieTe YHUKasIbHa.

KonnuectBo MecT (Seats) B caMosieTe 1 Ux pacnpegeseHve no kiaccam
06cnyXmneaHusa 3aBUCUT OT MOAeNM camoneTa (aircrafts), BbINOSTHAKOLWETO
peiic. MNpegnonaraeTcs, YTO Kaxaaa MOAe b caMosieTa UMEET TO/IbKO OfHY
KOMMOHOBKY CaJsloHa.

Ha npuBefeHHOM cxemMe OTMeYEeHbl TO/IbKO CTO/6LbI, COOTBETCTBYHOLLME
NepBUYHBLIM N BHELUHUM Ktovam. [lasiee Mbl pacCMOTPUM OCHOBHbIE
00BbEKTbI EMOHCTPALMOHHOM 6a3bl AaHHbIX NogpobHee.
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Bookings

raccakup 3apaHee (3a Mecsiil) 6poHupyet 6user cebe v, BO3MOXHO,
HECKOJIbKAM JIPYTHM TacCa’kupam

book_ref Homep bpoHupoeaHus (kombuHayus Oyke u yugp)
book_date dama 6poHuposaHust
total_amount obwas cmoumocmb 8kAOUeHHbIX 8 OpOHUpOBaHUe buiemos

Maccaxup 3apaHee (book date, makcumym 3a Mecsu, 10 peica) 6poHnpyeT
6unet cebe 1, BO3MOXHO, HECKO/TIbKUM APYrMM naccaxuvpam. bpoHupoBaHue
noeHTudmunpyetca Homepom (book_ref, wiectnsHavyHas komomHaunsa GykB

n upp).
Mone total _amount xpaHUT 06LLYH0 CTOUMOCTb BK/THOUEHHbIX
B OBpOHMpOBaHMe NnepesieToB BCEX NacCaxmpoB.

Ctonbey, | Tun | MogudpukaTtopsl | onucaHue
-------------- e
book_ref | char(6) | not null | Homep 6GpoHMpoOBaHUA
book_date | timestamptz | not null | AaTa 6poHMpoBaHUA
total_amount | numeric(10,2) | not null | NonHas cymma 6poHMpOBaHUA
NHAEeKCehl :

PRIMARY KEY, btree (book_ref)
CCbhINKN U3BHE':
TABLE "tickets" FOREIGN KEY (book_ref) REFERENCES bookings(book_ref)



Bbponuposanue

HaunewMm c 6poHMpoOBaHus U BeIOepeM KaKoe-HUOyOb OOHO:

=> SELECT * FROM bookings b WHERE b.book_ref = '0824C5';

book ref | book date | total amount

__________ e Ty
0824C5 | 2017-07-25 23:36:00+03 | 112400.00
(1 row)

Mz BupuM faty OpOHUPOBaAHUS U O0IIYI0 CyMMYy.
Ecnu cpaBHUBATH JaTy € TeKyllleH, To OpoHMpOBaHue CHeflaHO NOBOJILHO NaBHO:

=> SELECT now();

2023-06-28 19:52:14.766092+03
(1 row)

Ho pgnst meMo6a3sl «TEKYIIUM» MOMEHTOM SIBJISIETCS OPYyTasi JaTta:

=> SELECT bookings.now();

2017-08-15 18:00:00+03
(1 row)

Tak 4YTO «Ha caMOM fejie» OUIeTH 3a0poHupoBaHbl 20 AHel Ha3af:

=> SELECT bookings.now() - b.book_date
FROM bookings b
WHERE b.book_ref = '0824C5';

?column?

20 days 18:24:00
(1 row)
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Tickets
6I/I]I€T BbIJde€TCAd Hd OAHOI'O naccamzlpa N MO>XeT BK/IFOUATh HeCKOJIBKO
HEPEJ'IETOB

HHU I/I,I[EHTI/I(i)I/IKaTOp MnacCa’>xvipa, HA UM He ABJIAOTCA IMOCTOAHHBIMUA;
HeJib34 OJHO3HAYHO HaKUTH BCe OUIeThl OJHOI'O 1 TOr'O >Ke IaCCaXXupda

ticket_no Homep buirema
book_ref HOoMep OPOHUPOBAHUS
passenger_id udeHmucpukamop naccaxcupa (Homep 0OKymeHma)

passenger_name UuMs naccajcupd
contact_data KOHMAaKmHble OaHHble naccaxcupa

Bunet umeet yHuKasnbHbI HoMep (ticket_no), cocToawmii 3 13 yudop.

Bunet cogepxunt naeHtudomkarop naccaxuvpa (passenger_id) — Homep
[OKYMEHTa, YA0CTOBEPAIOLWENO IMYHOCTb, — €ro paMusInio 1 Nms
(passenger_name) 1 KOHTaKTHYK MHd)opMauuio (contact data).

Hu naeHtTudpmkaTop naccaxmpa, H1 UMsi He SIBASIIOTCSA NOCTOSIHHBbIMU (MOXHO
MOMEHSITb NAcnopT, MOXHO CMEHUTb daMUNINIO), NMO3TOMY OfHO3HAYHO
HaiTN BCce BGUNETHI OHOIO M TOrO Xe naccaxupa HEBO3MOXHO.

Ctonbey, | Tun | MoaudukaTtopsbl | onucaHune
---------------- ot e e e e e e e e e e e e e e e e e e e e e e e e e oo
ticket_no | char(13) | not null | Homep 6uneTta
book_ref | char(6) | not null | Homep 6poHMpoBaHUSA
passenger_id | varchar(20) | not null | WoeHTudmnkaTop naccaxumpa
passenger_name | text | not null | WmMs naccaxupa
contact_data | jsonb [ | KOHTaKTHble gaHHble naccaxupa

WHOoeKceh:

PRIMARY KEY, btree (ticket_no)
OrpaHv4eHNs BHeWHero Kuwoya:

FOREIGN KEY (book_ref) REFERENCES bookings(book_ref)
CCbiMKN N3BHe':

TABLE '"ticket_flights" FOREIGN KEY (ticket_no) REFERENCES
tickets(ticket_no)



buaersl

TTocMoTpuM, KakKue OUIIETH BKITIOUEHHI B BEIOPAaHHOE OPOHUPOBaHUE:

=> SELECT t.*
FROM bookings b

JOIN tickets t ON t.book_ref = b.book_ref
WHERE b.book_ref = '0824C5";

ticket no | book ref | passenger id | passenger name | contact data
--------------- L T L L L T e L T T T
0005435126781 | 0824C5 | 7247 393204 | ALEKSANDR MATVEEV | {"phone": "+70095062310"}
0005435126782 | 0824C5 | 1745 826066 | NINA KRASNOVA | {"phone": "+70876976071"}
(2 rows)

JleTaT gBa 4enmoBeKa; Ha KaXkI0TO O(I)OI)MJ'IHG‘TCFI COOCTBEHHEBIH OUIIET C I/IH(I.)OpMaLII/IeI;I O ITacCaxupe.
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Ticket_flights

rnepeJsierT COeauHAEeT OuIeTk C peﬁCaMH

ticket_no Homep burema
flight_id udeHmuceukamop petica
fare_conditions  knacc obcayscugaHus
amount cmoumocmb nepesnema

MepeneTt coegnHseT GUNET C PeicoM 1 NAEHTUDULUMPYETCS NX HOMEpaMMu.

[nAa KaKoro nepesnera ykasblBatoTCA ero CTOMMOCTb (amount) 1 Kiacc
obcnyxnsaHus (fare_conditions).

Ctonbey, | Tun | MoaudukaTtopsbl | onucaHune
----------------- TPy
ticket_no | char(13) | not null | Homep 6uneta
flight_id | integer | not null | WoeHTudmkaTtop pelica
fare_conditions | varchar(10) | not null | Knacc obcnyxunsaHus
amount | numeric(10,2) | not null | CToumocTb nepeneTta
NHAEeKcel :

PRIMARY KEY, btree (ticket_no, flight_id)
OrpaHU4YeHnNA-NpPoOBEPKN :

CHECK (amount >= 0)

CHECK (fare_conditions IN ('Economy', 'Comfort', 'Business'))
OrpaHV4YeHNs BHEWHero Kswoya:

FOREIGN KEY (flight_id) REFERENCES flights(flight_id)

FOREIGN KEY (ticket_no) REFERENCES tickets(ticket_no)
CCblIKN U3BHE':

TABLE "boarding_passes" FOREIGN KEY (ticket_no, flight_id)

REFERENCES ticket_flights(ticket_no, flight_id)



IlepeneTnl

ITo KakKOMy MapUIPYTy JIETAT Haccaxkuphl? [106aBUM B 3alIpOC II€PEJIeTEHL.

=> SELECT tf.*
FROM tickets t

JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no
WHERE t.ticket_no = '0005435126781';

ticket_no | flight_id | fare_conditions | amount

--------------- e e LT EE
0005435126781 | 22566 | Economy | 11700.00
0005435126781 | 71439 | Economy | 3200.00
0005435126781 | 74643 | Economy | 8800.00
0005435126781 | 94335 | Economy | 11700.00
0005435126781 | 95726 | Economy | 3200.00
0005435126781 | 206625 | Business | 26400.00
(6 rows)

3meck MBI CMOTPHUM TOJIBKO Ha OfMH OHJIET — BCe MapIIPyTHl B OMHOM OPOHHPOBAHUY BCETAa COBIANAIOT.

Bumgum, uto B Guiiete 6 mepeneToB; U3 HUX OOUH OGU3HEC-KJIaCCOM, IPYTHe — KOHOMOM.



Pencsbl

Flights

pelic BBITIOMHSETCS TI0 PACMMCAHUIO U3 OJHOTO a3pOIIopTa B APYToOi
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eCTeCTBeHHBIN K/II0Y — HOMep pelica U fiata OTIpaB/eHus],
HO UCII0/Ib3YeTCs1 CyppPOraTHbIM KITH0Y

flight_id

flight_no
scheduled_departure/arrival
actual_departure/arrival
departure/arrival_airport
status

aircraft_code

udeHmuceukamop pelica

Homep pelica

8bliem u npusem no pacnucaHuio
¢pakmuueckutl 8bLiem u npuiem
asponopmbl omnpasneHust U npubbimust
cmamyc pelica

KoO camonema

11

Pelic coeqnHAET asponopTbl BbiieTa 1 NPUGLITUS. Takoe NoHsATME, Kak
«peiic c nepecagkaMm» OTCYTCTBYET: EC/IN HET NPSIMOTo pelica, B GuneT
MPOCTO BK/IHOYAOTCS HECKOJIbKO PEIiCcoB.

Ctonbey, | Tvn
_____________________ o e e - -
flight_id | serial
flight_no | char(6)
scheduled_departure | timestamptz
scheduled_arrival | timestamptz
departure_airport | char(3)
arrival_airport | char(3)
status | varchar(20)
aircraft_code | char(3)
actual_departure | timestamptz
actual_arrival | timestamptz

NHAEeKcel :

PRIMARY KEY, btree (flight_id)

UNIQUE CONSTRAINT,

OrpaHn4YeHns-NpPoBEPKN :
CHECK (scheduled_arrival > scheduled_departure)
CHECK ((actual_arrival IS NULL)

((actual_departure IS NOT NULL AND actual_arrival IS NOT NULL)

AND (actual_arrival > actual_departure)))

OR

CHECK (status IN ('On Time',

daKTMHecKoe BpemAa BblieTa
dakTuyeckoe Bpemsa npunérta

MogudbukaTopsl | onucaHue
______________ oo e e e e e e e e e e e e e e =
not null | WoeHTudukaTtop pelica
not null | Homep peiica
not null | Bpemsa BbieTa NO pacnucaHulo
not null | Bpems npunéta no pacnucaHui
not null | AsponopT oTnpaBneHus
not null | AsponopT npubbITUA
not null | Ctatyc pelica
not null | Kog camoneta, IATA

|

|

btree (flight_no, scheduled_departure)

'Delayed', 'Departed',

'Arrived', 'Scheduled', 'Cancelled'))

OrpaHM4eHns BHEWHEro K/w4a:
FOREIGN KEY (aircraft_code) REFERENCES aircrafts(aircraft_code)
FOREIGN KEY (arrival_airport) REFERENCES airports(airport_code)
FOREIGN KEY (departure_airport) REFERENCES airports(airport_code)



Peicol

Temnepb pa3GepeMcsi, KaKue Peichl CKPEIBAIOTCS 3a BHIOPAHHBIMU [TepeieTaMu.

=> SELECT f.flight_id, f.scheduled_departure,
f.departure_airport dep, f.arrival_airport arr,
f.status, f.aircraft_code aircraft

FROM tickets t
JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no
JOIN flights f ON f.flight_id = tf.flight_id

WHERE t.ticket_no = '0005435126781"'

ORDER BY f.scheduled_departure;

flight id | scheduled departure | dep | arr | status | aircraft

----------- R e S
22566 | 2017-08-12 11:00:00+03 | VKO | PEE | Arrived | 773
95726 | 2017-08-12 15:30:00+03 | PEE | SVX | Arrived | SuU9
74643 | 2017-08-13 11:30:00+03 | SVX | SGC | Arrived | Su9
206625 | 2017-08-15 14:45:00+03 | SGC | SVX | Departed | SU9
71439 | 2017-08-16 08:50:00+03 | SVX | PEE | On Time | SuU9
94335 | 2017-08-16 18:55:00+03 | PEE | VKO | Scheduled | 773

(6 rows)

Bugum Tpu peiica «Tyma» u Tpu «0b6paTHO». «Tyma» Bce PelCH yKe COBepIIeHH (Arrived), a B HacTosIee BpeMs Iaccazkup
netut «obpaTtHo» (Departed). Cnenytomruii peiic 6ymet mo pacnucauuio (On Time), a Ha TOCTEeOHUH ellle He OTKPHITa
peructpauus (Scheduled).

TlocMOTpUM BHUMATEILHEE HA BCE CTOJIOLBI OJHOT'O U3 PEMCOB.

=> SELECT * FROM flights f WHERE f.flight_id = 22566 \gx

[ RECORD 1 J------ommmmmmmim e oo o
flight_id 22566
flight_no PGO412

+
|
|
scheduled departure | 2017-08-12 11:00:00+03
scheduled arrival | 2017-08-12 12:25:00+03
|
|
|
|
|
|

departure airport VKO
arrival airport PEE
status Arrived
aircraft_code 773

2017-08-12 11:01:00+03
2017-08-12 12:25:00+03

actual departure
actual arrival

PeanpHOE BpeMs: MOXKeT OT/IMYaThCS OT BDEMEHHU 10 paCIUCaHUI0 (0GBIYHO HE CHUJIBHO).

Howmep flight no oguHakoB o5t Bcex peicoB, ClIenyomuX 10 OHOMY MapIIpyTy 10 PACHUCaHUIO:

=> SELECT f.flight_id, f.flight_no, f.scheduled_departure
FROM flights f

WHERE f.flight_no = 'PG0412'

ORDER BY f.scheduled_departure

LIMIT 10;

flight id | flight no | scheduled departure

........... Fomm e e e e e e e e e e e e m e e m— -
22784 | PG0412 | 2016-08-15 11:00:00+03
22746 | PGO412 | 2016-08-16 11:00:00+03
22721 | PGO412 | 2016-08-17 11:00:00+03
22691 | PGO412 | 2016-08-18 11:00:00+03
22749 | PGO412 | 2016-08-19 11:00:00+03
22508 | PG0412 | 2016-08-20 11:00:00+03
22493 | PGO412 | 2016-08-21 11:00:00+03
22496 | PGO412 | 2016-08-22 11:00:00+03
22483 | PGO412 | 2016-08-23 11:00:00+03
22501 | PGO412 | 2016-08-24 11:00:00+03

(10 rows)



o)) PROFESSIONAL

A3ponopThl Pos{gres

Airports

ropo/] He BblZIe/ieH B OT/Ie/IbHYO TaO/IuIly
peasi3aliysi: MHOTOSI3bIUHOE TIpe/iCTaB/ieHre Haf, airports_data

airport_code KoO asponopma

airport_name Ha3eaHue asaponopma

city 20poo

coordinates KoopOuHambl asponopma (0os2oma u wiupoma,)
timezone uacoeoli nosic

13

AsponopT ngeHtnduumpyetca TpexbykseHHbIM KogoM (airport_code)
N UMeeT CBOe M4 (airport_name).

[nsa ropoaa He NpeaycMOTPEHO OTAENbHOM CYLHOCTU, HO BBEAEHO MNose

C Ha3BaHmMeM ropoga (city), N03BONAOLLEE HAWTM a3ponopTbl OAHOro ropoaa.
OT0 npeacTaB/ieHne Takke BK/KYaeT KoopauHartbl asponopTta (coordinates)
1 yacoBoii nosic (timezone).

3HauyeHunsa none airport_name v city onpenensoTca B 3aBUCMMOCTN OT
BbIOpaHHOIo B KOHpUrypaunoHHomMm napametpe bookings.lang A3bika.

Ctonbey, | Tun OonucaHue

______________ Fomm e e oo

| MoaundunkaTopsbl

+
airport_code | char(3) | not null

I

I

|

|

Kog asponopTa

_—___+_

airport_name | text not null Ha3BaHune asponopTa
city | text not null ropof

coordinates | point not null KoopauHaTtel asponopTa
timezone | text not null YacoBoi nosc aaponopTta

OnpegeneHve npegcTaB/ieHUs :
SELECT ml.airport_code,
ml.airport_name ->> lang() AS airport_name,
ml.city ->> lang() AS city,
ml.coordinates,
ml.timezone
FROM airports_data ml;



AsponopTtsl

B KauecTBe KiIo4da [JIs1 @9POIOPTOB UCIIONIb3YETCS OOMIENIPUHSITEN TPeXOyKBeHHEIN Kol [locMOTpUM ONMHYI0 NHGOPMAIIIIO
06 OOHOM asporopTe:

=> SELECT * FROM airports WHERE airport_code = 'VKO' \gx

[ RECORD 1 Ja----ommmmmmm i
airport code | VKO

airport name | BHykoBO

city | Mocksa

coordinates | (37.2615013123,55.5914993286)
timezone | Europe/Moscow

IToMuMoO Ha3BaHUS U TOPOMA, XPAHSITCS KOOPAWHATH a3pOIIOpTa ¥ YacOBOM IIOSIC.
Temeps MBI MOKeM paciubpoBaTh CBEIEHUs 0 peicax:

=> SELECT f.scheduled_departure,
dep.airport_code || ' ' || dep.city || ' (' || dep.airport_name || ')’ departure,
arr.airport_code || ' ' || arr.city || ' (' || arr.airport_name || ')' arrival
FROM tickets t
JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no
JOIN flights f ON f.flight_id = tf.flight_id
JOIN airports dep ON dep.airport_code = f.departure_airport
JOIN airports arr ON arr.airport_code = f.arrival_airport
WHERE t.ticket_no = '0005435126781"
ORDER BY f.scheduled_departure;

scheduled departure | departure arrival

I

o e e e e e e e e emeeoaaooo-
2017-08-12 11:00:00+03 | VKO MockBa (BHykoBO) | PEE Nepmb (Mepmb)
2017-08-12 15:30:00+03 | PEE Mepmb (Mepmb) | SVX Exatepunbypr (KonbLoso)
2017-08-13 11:30:00+03 | SVX EkatepuHbypr (Konbuoso) | SGC CypryT (CypryT)
2017-08-15 14:45:00+03 | SGC CypryT (CypryT) | SVX ExkaTtepunbypr (KonbLoBo)
2017-08-16 08:50:00+03 | SVX Ekatepunbypr (Konbuoso) |
2017-08-16 18:55:00+03 | PEE MNMepmb (Mepmb)

(6 rows)

PEE Nepmb (MepMb)
VKO MockBa (BHykoBO)

YToOH! He BRIIKUCHIBATL KaXKOBIM pa3 IogoOHEIHM 3ampoc, cymecTByeT npencrasnenue flights v:
=> SELECT * FROM flights_v f WHERE f.flight_id = 22566 \gx

<[ RECORD 1 J-=----=---u-- +
flight id |
flight no |
scheduled departure |
scheduled departure local |
scheduled arrival
scheduled arrival local |
scheduled duration | 01:25:00
departure _airport | VKO
departure _airport name | BHykoBO

|

|

I

|

[

[

|

I

|

[

22566

PGO412

2017-08-12 11:00:00+03
2017-08-12 11:00:00
2017-08-12 12:25:00+03
2017-08-12 14:25:00

departure city MockBa
arrival airport PEE
arrival_airport_name MNepMb
arrival_city Nepmb
status Arrived
aircraft code 773

2017-08-12 11:01:00+03
2017-08-12 11:01:00
2017-08-12 12:25:00+03
2017-08-12 14:25:00
01:24:00

actual departure
actual_departure_local
actual arrival
actual_arrival local
actual duration

3mech BUAKMM H JIOKAJbHOE BPeMsi B YACOBBIX IOSICAX TOPOAOB OTIPABIIEHUS U IPUOBITHS, AJIUTEILHOCTD I0JIeTa, Ha3BaHUs
A9POIIOPTOB.

TTockonbKy B femoba3e MapIIpPyTH He MEHSIOTCS CO BpeMeHeM, U3 TaOIUIlE PeHCOB MOXKHO BEIOEIUTh HHGOPMAIIHIO,
KOTOpasi He 3aBUCHUT OT KOHKPETHOH JaTHl BhUIeTa. Takas nHGopMauus cobOpaHa B MIPEeACTaBIeHUH routes:

=> SELECT * FROM routes r WHERE r.flight_no = 'PG0412' \gx



<[ RECORD 1 J--v-vnnn-- b

flight_no | PGO412
departure _airport | VKO
departure_airport_name | BHykoBO
departure city | Mocksa
arrival airport | PEE
arrival airport name | Nepmb
arrival city | Nepmb
aircraft_code | 773
duration | 01:25:00
|

days of week {1,2,3,4,5,6,7}

BupHO, YTO petCH BHIIONHSIOTCS exXelHeBHO (MaccuB days of week).



o)) PROFESSIONAL

CamMonetbl Posigres

Aircrafts

MO/IeJIA CaMOJIETOB, BBITIO/THSIOL[HE PEHCHI
peasi3aliysi: MHOTOSI3bIUHOe TIpe/iCTaB/ieHre Haf, aircrafts_data

aircraft_code KOO camosnema
model MoOenb camonema
range MAKCUMAAbHAA OA/IbHOCMb hoslemda, KM
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Kaxxgas mogesnib BO34YLWHOro cyaHa naeHTuduumpyeTcs CBOMM
Tpex3HadHbIM Kogom (aircraft_code). YkasbiBaeTcA Takke Ha3BaHue Moaenu
(model) n makcumanbHaa ganbLHOCTL NosieTa B Knnomerpax (range).

3Ha4veHune nona model onpepenserca B 3aBMCUMOCTW OT BblOpaHHOIo
B KOH(ourypaunmoHHoM napameTtpe bookings.lang A3bika.

Ctonbey | Tun | MogudukaTtopsl | onucaHue
--------------- Fmmm e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmm e oo o
aircraft_code | char(3) | not null | Kog camoneTta, IATA
model | text | not null | Mogenb camoneTa
range | integer | not null | MakcumanbHasa [anbHOCTb noseTa, Km

OnpegeneHne npeacTaBNeHUs:

SELECT ml.aircraft_code,
ml.model ->> lang() AS model,
ml.range

FROM aircrafts_data ml;



CamosieTbl

Mopenu caMoOJIeTOB, OOCIIY>KHUBAIOIITUX PEMCH], TaK¥Ke UCIIONL3YIOT CTaHOAPTHEIE TPEXCUMBOJILHEIE KOOEL B KA4eCTBe
TIEePBUYHBIX KITIOUEH.

=> SELECT a.*
FROM flights f

JOIN aircrafts a ON a.aircraft_code = f.aircraft_code
WHERE f.flight_id = 22566;

aircraft_code | model | range



o)) PROFESSIONAL

MecTa Posygres

Seats

MeCTda OIpeaesaroT CXeMy Ca/I0OHa
BCe CaMOJIeThI O,I[HOﬁ MOJe/IM UMEIOT OJHY U Ty K€ KOMIIOHOBKY Ca/IOHa

aircraft_code KOO camosnema
seat_no HoMep Mecma
fare_conditions  kaacc obcayscugaHus
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MecTa onpefenstor cxemMy casioHa Kaxaoun mogenu. Kaxaoe mecto
onpegenseTcs CBOMM HOMepoM (seat_no) U UMeEeT 3aKpensieHHbI 3a HAM
knacc o6cnyxmBaHua (fare_conditions) — Economy, Comfort nnn Business.

Ctonbey, | Tun | MogudukaTtopsl | onucaHue
----------------- T Iy iy -y
aircraft_code | char(3) | not null | Kog camoneta, IATA
seat_no | varchar(4) | not null | Homep mecTa
fare_conditions | varchar(10) | not null | Knacc obcnyxmnBaHus

NHAoekceh:
PRIMARY KEY, btree (aircraft_code, seat_no)
OrpaHNn4YeHnda-npoBepKn:
CHECK (fare_conditions IN ('Economy', 'Comfort', 'Business'))
OrpaHv4eHNs BHeWHero Kswoya:
FOREIGN KEY (aircraft_code)
REFERENCES aircrafts(aircraft_code) ON DELETE CASCADE



MecTa

B memo6a3e Bce caMOJIETH OOHOM MOIEeNN UMeI0T ONUHAKOBYIO KOHGUTypaluio cajoHa. [IocMOTpUM Ha IePBLIN PSIf:

=> SELECT s.*
FROM flights f
JOIN aircrafts a ON a.aircraft_code = f.aircraft_code
JOIN seats s ON s.aircraft_code = a.aircraft_code
WHERE f.flight_id = 22566
AND s.seat_no ~ '"1.%';

aircraft code | seat no | fare conditions

_______________ ey
773 | 1A | Business

773 | 1C | Business

773 | 1D | Business

773 | 1G | Business

773 | 1H | Business

773 | 1K | Business

(6 rows)

9T10 Gu3HEec-Kacc.
A BOT 00IIIee YHCII0O MECT Pa3/IMYHbIX KJIaCCOB 00CITyKHUBaHUS:

=> SELECT s.fare_conditions, count(*)
FROM seats s

WHERE s.aircraft_code = '733'

GROUP BY s.fare_conditions;

fare_conditions | count

Business | 12
Economy | 118
(2 rows)



o)) PROFESSIONAL

[locagoyHble Ta/10HbI Posigres

Boarding_passes

HOC&,E[O‘JHLII;’I TAJIOH BbIIA€TCA IMPU PETUCTPALIMA Ha peﬁC

ticket_no Homep burema

flight_id udeHmuceukamop petica

boarding_no HOMep NOCaoo4yHO20 MA/a0HA (8 Nopsioke pecucmpayuu)
seat_no Homep Mecma
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[Mpu pernctpaunmn Ha peinc, kKoTopas BO3MOXHa 3a CyTKM A0 N/1aHOBOM
[AaTbl OTNpaB/ieHMs, NacCaXxupy BblAaeTCs NocaZouHbIA TaslIoH.

OH ngeHTUdMUMpyeTCsa TakKxke, Kak 1 nepenet — HoMepom buneta

N HOMEpPOM peiica.

[MocafouHbIM TaslIoOHaM NpucBanBaroTCs rnocnefoBaTesibHble HoMepa
(boarding_no) B nopsigke perncrpaumm naccaxmpoB Ha peinc (3ToT Homep
OyAeT YHUKasIbHbIM TOJIbKO B npejenax AaHHoro peiica). B nocagoyuHom
Ta/IoHe yKas3blBaeTcs Homep mecTa (seat_no).

Ctonbey, | Tun | MogmdukaTtopsl | Oonucaxue
------------- e
ticket_no | char(13) | not null | Homep 6uneta
flight_id | integer | not null | WoeHTudmkaTop peiica
boarding_no | integer | not null | Homep nmocago4yHOro TasjioHa
seat_no | varchar(4) | not null | Homep mecTa
NHAoEeKCh:

PRIMARY KEY, btree (ticket_no, flight_id)
UNIQUE CONSTRAINT, btree (flight_id, boarding_no)
UNIQUE CONSTRAINT, btree (flight_id, seat_no)
OrpaHuyeHus BHEWHEero KJw4ya:
FOREIGN KEY (ticket_no, flight_id)
REFERENCES ticket_flights(ticket_no, flight_id)



ITocamo4yHbIE TAa/IOHBI

Ha kakux mMecTax CUIeN Halll naccaxup? [ 3TOro Hafo 3arjisHyTh B I0CAA0YHBIN TaJl0H, KOTOPHIYM BEIIAETCS IPU
perucTpanuu Ha peuc:

=> SELECT f.status, bp.*
FROM tickets t

JOIN ticket_flights tf ON tf.ticket_no = t.ticket_no

JOIN flights f ON f.flight_id = tf.flight_id

LEFT JOIN boarding_passes bp

ON bp.ticket_no = tf.ticket_no AND bp.flight_id = tf.flight_id

WHERE t.ticket_no = '0005435126781"'
ORDER BY f.scheduled_departure;

status | ticket_no | flight_id | boarding no | seat_no
----------- R e e e e
Arrived | 0005435126781 | 22566 | 4 | 22A
Arrived | 6005435126781 | 95726 | 64 | 19D
Arrived | 0005435126781 | 74643 | 42 | 8D
Departed | 0005435126781 | 206625 | 11 | 3F
On Time | | | |
Scheduled | | | |
(6 rows)

Ha gBa ocraBmuxcs peﬁca IIaCCazxup elle He 3aperuCTpupoBascs.



MHOrosi3bIYHOCTb Pos{gres

KoHburypalmoHHbIN apaMeTp
bookings.lang

Ta6J'II/IL[]:I AJIA XpaHEHKWA MHOTI'OA3BIYHBIX Ha3BaHUH

airports_data
aircrafts_data
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A3bIK, HA KOTOPOM BbIBOAATCA Ha3BaHWUA ropoAoB, a3ponopToB U MoAeNei
CaMO/IETOB, NEPEKNYAETCA C MOMOLLbI KOHJIUIypaLMOHHOro napamMeTpa
bookings.lang. B cocTtaB gemobasbl BXOAAT HAa3BaHUA Ha PyccKom (ru)

N aHITMACKOM (en) si3blKax.

MOXHO CaMOCTOSTE/IbHO PACLUMPUTbL S3bIKOBYIO MNOAAEPXKKY, 106aBUB

B CTPOKM Tabnuy, airports_data v aircrafts_data Ha3BaHMA Ha NPOVU3BO/ILHOM
A3bIKE.



MHOT0sI3bIYHOCTH

B memoGase 3am0keHa BO3SMOXKHOCTE II€PEBOfia Ha3BaHUM ad9POIIOPTOB, TOPOMIOB M CAMOJIETOB Ha APYTHe SI3BIKU. Kak MBI
BU[IEJH, [10 YMOJTUAHHIO BCe HAa3BAHUST BEIBOSITCS I10-PYCCKHU:

=> SELECT * FROM airports a WHERE a.airport_code = 'VKO' \gx

[ RECORD 1 Ja----ommmmmmm i
airport code | VKO

airport name | BHykoBO

city | Mocksa

coordinates | (37.2615013123,55.5914993286)
timezone | Europe/Moscow

YTOOH CMEHUTH SI3bIK, JOCTATOYHO YCTAHOBUTH KOH(GUI'YPALMOHHEIN [TapaMeTp:
=> SET bookings.lang = 'en';

SET

=> SELECT * FROM airports a WHERE a.airport_code = 'VKO' \gx

-[ RECORD 1 J4----mmmmmmmmmiii e
airport _code | VKO

airport_name | Vnukovo International Airport
city | Moscow

coordinates | (37.2615013123,55.5914993286)
timezone | Europe/Moscow

Peanu3anus UCIOIb3yeT MPeACTaBiieHne Ha 6a30BoM TabIuIlel, KOTOpasi COOePKUT mepeBonsl B hopmarte JSON:

=> SELECT * FROM airports_data ml WHERE ml.airport_code = 'VKO' \gx

[ RECORD 1 Ja---m-mmmmmmmmmmmmomimi oo
airport_code | VKO

airport name | {"en": "Vnukovo International Airport", "ru": "BHykoBo"}
city | {"en": "Moscow", "ru": "Mocksa"}

coordinates (37.2615013123,55.5914993286)

timezone | Europe/Moscow



o)) PROFESSIONAL

Toru Posigres

Cxema J1eM00a3bl JOCTAaTOUHO TPOCTA, HO TT03BOJISIET MUCATh
CJIOXKHBbIE U UIHTEepeCHbIe 3arpoChl

laHHbIe B iemoba3e TOX0KK Ha HAaCTOSIIe

ITemobaza MOXKeT HCIT0/Ib30BaThCS A1l U3yueHus s3bika SQL,
JIeMOHCTpaLru Bo3MOxKHOCTe PostgreSQL u . 1.
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[1pakTnKa POQSFSSE

Hanwmiiite HeCKOMBKO 3aripOCOB K IEMOHCTPAIJMOHHOM 0a3e JJaHHBIX.

1.
2.

CKOJILKO UeJIoBeK ObIBAeT BK/IFOUEHO B OAHO 6pOHI/IpOBaHI/IE?

ITo Kakux TOpO/IOB HeJb3s1 100paThcs 6e3 mepecajjok u3
MockBbI?

Kakast MojiesTb camoJ1eTa BBITIOJTHSIeT OOJIbIIe BCETO PEMCOB,
a Kakasi — MeHbIlle BCero?

A Kakast Mojie/Tb TIepeBO3HUT 00JIbIlIe BCETO MacCa’>KUpoB?

24



1. CKOJIBKO Y€eJI0OBEK B OITHOM OPOHHUPOBAHHH?

TTocunTaeM KOJIMYECTBO YEJIOBEK B KaXXKAOM OPOHUPOBAHUY, @ 3aTEM YHMCIJIO OPOHUPOBAHUY [JII KaXKI0T0 KOJIUYECTBa.

=> SELECT tt.cnt, count(*)
FROM (
SELECT count(*) cnt
FROM tickets t
GROUP BY t.book_ref
) tt
GROUP BY tt.cnt
ORDER BY tt.cnt;

cnt | count
_____ B
1 | 1388875
2 | 613356
3 | 101440
4 | 7245
5| 194
(5 rows)

2. [Io KaKuX TOPOJI0B HeJIb3s1 J00paTrhcCcs 0e3 nmepecamok u3 MOCKBBI?

HaﬁueM ropofda, Kyna MOXHO ]Z[OﬁpaTI)CH, U BBIBEJEM BCE OCTAJIbHEIE.

=> SELECT a.city

FROM airports a

EXCEPT

SELECT arr.city

FROM flights f
JOIN airports dep ON f.departure_airport = dep.airport_code
JOIN airports arr ON f.arrival_airport = arr.airport_code

WHERE dep.city = 'MockBa';

Kanyra
KoransiM
AKyTCK
HoBOKy3Heuk
Cypryrt
NpKyTCK
YpauHbii
Kbi3bin
CTpexeBoW
flpocnasnb
BaHoBO
YcTb-KyT
MarapaH
Yuta
Yepenosel,
KoMcoMonbck-Ha-AMype
YcTb-Unumck
MockBa
BnaroseuweHck
YxTa
HuxHekaMck
(21 rows)

HnTepecHO, uTo U3 MOCKBE B MOCKBY 0€3 epecamok Ho0paThCs He IOTyIUTCS.

3. Kakue MO/ie/Id BhIIIOJIHSIIOT 00JIbIIe BCEero U MeHbIlle BCero perucon?

=> SELECT a.model, f.cnt
FROM aircrafts a
LEFT JOIN (
SELECT f.aircraft_code, count(*) cnt
FROM flights f
GROUP BY f.aircraft_code
) f
ON f.aircraft_code = a.aircraft_code
ORDER BY cnt DESC NULLS LAST;



_____________________ B .
CeccHa 208 KapaBaH | 60196
bombapobe CRJ-200 | 58611
Cyxon Cyneppxet-100 | 55213
Aspobyc A321-200 | 12672
Bouur 737-300 8263
Aspobyc A319-100 8032

bounr 777-300 3960
Aspobyc A320-200
(9 rows)

|
|
BouHr 767-300 | 7920
|
|

Bonbire Bcex TpyouTcs MajleHbKast CeccHa, a ogHA MOJENb aBUallapkKa BOOOIIE HE HUCIIOJIB3yEeTCA Ha peﬁcax.

4. Kakasi MoaelIb IIepeBoO3uT 00JIBIIIEe BCEro lIaCCEl)KHpOB?

Yucmno IIaCcCaxXKMpoB Ha peﬁce MO2KHO IIOCYHUTATHh I10 IIOCAAOYHEIM TaJIOHaM.

=> SELECT a.model, count(*) cnt
FROM boarding_passes bp
JOIN flights f ON f.flight_id = bp.flight_id
JOIN aircrafts a ON a.aircraft_code = f.aircraft_code
GROUP BY a.model
ORDER BY count(*) DESC;

model | cnt
_____________________ B
Cyxoi CynepoxeTt-100 | 2767457
Bombappbe CRJ-200 | 1155683
Bounr 777-300 1111547
BouHr 767-300 945568
Aspobyc A321-200 777370

Aspobyc A319-100 407361
CeccHa 208 KapasaH 111096
(8 rows)

|
|
|
bouHr 737-300 | 649730
I
|



