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2.
3.

Ons cospaHua HOBOM BUPTYaJZibHOM Tabnuubl,
KoTopas 6asupyeTcs Ha pe3ysbTaTtax CoeNaHHOro
paHee SQL 3anpoca, ucnonb3yeTca KOMaHpa:

CREATE VIRTUAL TABLE
CREATE VIEW
ALTER VIEW
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Onsa cospaHuA npeactaB/ieHUs, B KOTOPOe A0J/IKHbI NONAacTb TOJIbKO UMeHAa
COTPYAHUKOB, pHGOTaIOI.I.IMX B oTAaene Research, ncnoJibsyetcd 3anpoc:

CREATE

SELECT Worker_name FROM Worker w, Branch b

WHERE w.Branch_id = b.Branch_id AND Branch_title LIKE

‘Research’

VIEW AS

viewl AS

VIEW viewl

VIEW viewl AS SUBQUERY
VIEW viewl AS

Worker_grade
% Grade
Lowest_sal
Highest_sal

Worker_skill

¥ Worker_id
¥ skill_id

FJsl& '

Waorker Branch
¥ Worker_id =~ ¥ Branch_id
Manager_id Branch_title
Salary Location_id
Commission_pct
branch_id s !
hire_date Location
% Location_id
. Country_name
skill City_name
¥ skill_id Street
Skill_title Building
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a > W bh e

Onsa cospaHuA npeactaB/ieHUs, B KOTOPOe A0J/IKHbI NONAacTb TOJIbKO UMeHAa
COTPYAHUKOB, pHGOTaIOI.I.IMX B oTAaene Research, ncnoJibsyetcd 3anpoc:

CREATE

SELECT Worker_name FROM Worker w, Branch b

WHERE w.Branch_id = b.Branch_id AND Branch_title LIKE

‘Research’

VIEW AS

viewl AS

VIEW viewl

VIEW viewl AS SUBQUERY
VIEW viewl AS

Worker_grade
% Grade
Lowest_sal
Highest_sal

Worker_skill

¥ Worker_id
¥ skill_id

FJsl& '

Waorker Branch
¥ Worker_id =~ ¥ Branch_id
Manager_id Branch_title
Salary Location_id
Commission_pct
branch_id s !
hire_date Location
% Location_id
. Country_name
skill City_name
¥ skill_id Street
Skill_title Building
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Ona co3paHua NpeacTaB/ieHUs, B KOTOPOe A,0J1>KHbl NONacTb TOJIbKO UMEHA CTYAEHTOB
BTOPOro Kypca, ucnosibsyercs 3anpoc:

CREATE VIEW view 1
AS.....
Groups
: ¥ Goup_id . -
r Grade level Special ty_skill
: Speciality_id ¥ Special ty_id
Students Head stud id = ¥ skill_id
% Student_id . Special ties
Student_name ? Special ty_id
Head_stud__id Student_grades Special ty_title SLill
Math_scope ? Grade Special.ty_rating J'_:?; —
Lang_scope g Lowest_avg_scope :EF::-;(II
Group_id Highest_avg_scope HULE

(SELECT Student_name FROM Students JOIN Groups ON Students.Group_id = Groups.Group_id) WITH CHECK OPTION
Grade_level =2

SELECT Student_name FROM Students, Groups WHERE Students.Group_id = Groups.Group_id AND Grade_level = 2
(SELECT Student_name FROM Students JOIN Groups ON Students.Group_id = Groups.Group_id AND Grade_level = 2)
WITH CHECK OPTION Grade_level=2 (SELECT Student_name FROM Students JOIN Groups ON Students.Group_id =
Groups.Group_id)
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Ona co3paHua NpeacTaB/ieHUs, B KOTOPOe A,0J1>KHbl NONacTb TOJIbKO UMEHA CTYAEHTOB
BTOPOro Kypca, ucnosibsyercs 3anpoc:

CREATE VIEW view 1
AS.....
Groups
: ¥ Goup_id . -
r Grade level Special ty_skill
: Speciality_id ¥ Special ty_id
Students Head stud id = ¥ skill_id
% Student_id . Special ties
Student_name ? Special ty_id
Head_stud__id Student_grades Special ty_title SLill
Math_scope ? Grade Special.ty_rating J'_:?; —
Lang_scope g Lowest_avg_scope :EF::-;(II
Group_id Highest_avg_scope HULE

(SELECT Student_name FROM Students JOIN Groups ON Students.Group_id = Groups.Group_id) WITH CHECK OPTION
Grade_level =2

SELECT Student_name FROM Students, Groups WHERE Students.Group_id = Groups.Group_id AND Grade_level = 2
(SELECT Student_name FROM Students JOIN Groups ON Students.Group_id = Groups.Group_id AND Grade_level = 2)
WITH CHECK OPTION Grade_level=2 (SELECT Student_name FROM Students JOIN Groups ON Students.Group_id =
Groups.Group_id)
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B uem 3akJiloMaeTcs rnaBHOE OT/INMME OKOHHbIX
thyHKUMI OT (hyHKLMI arperawumm ¢ rpynnupoBKoOMn?

Mpn ncnonb3oBaHUKM arpernpyrowmx pyHkunm npegnoxeHme GROUP BY cokpaltaet
KONIMYECTBO CTPOK B 3anpoce C NOMOLLbIO UX TPYNMUPOBKK, a NPU UCMOSIb30BAHNM OKOHHbIX
(MYHKLMIN KONMYECTBO CTPOK B 3aMNpoCe He YMEHbLUAETCs N0 CPaBHEHUM C UCXOAHOM Tabnuuen.
Hunkakoro pasnuumnsa Het

Mpn ncnonb3oBaHUKM arpernpyrowmx pyHkunm npegnoxeHme GROUP BY HE cokpawaeTt
KONIMYECTBO CTPOK B 3anpoce C NOMOLLbI UX TPYNMUPOBKK, a NPU UCMOSIb30BAHNM OKOHHbIX

(OYHKLMIN KONMYECTBO CTPOK B 3arNpoCe He YMEHbLUAETCs N0 CPaBHEHUM C UCXOAHOM Tabnuuen.
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B uem 3akJiloMaeTcs rnaBHOE OT/INMME OKOHHbIX
thyHKUMI OT (hyHKLMI arperawumm ¢ rpynnupoBKoOMn?

Mpn ncnonb3oBaHUKM arpernpyrowmx pyHkunm npegnoxeHme GROUP BY cokpaltaet
KOJIMYECTBO CTPOK B 3anpoce C MOMOLLbI UX TPYNMUPOBKK, a NPU UCMOSIb30BAHNM OKOHHbIX
(QYHKLMI KONMYECTBO CTPOK B 3aMpoCce He YMEHbLLAETCS N0 CPaBHEHMN C UCXOOHOM Tabnuuen.
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Mpn ncnonb3oBaHUKM arpernpyrowmx pyHkunm npegnoxeHme GROUP BY HE cokpawaeTt
KONIMYECTBO CTPOK B 3anpoce C NOMOLLbI UX TPYNMUPOBKK, a NPU UCMOSIb30BAHNM OKOHHbIX

(OYHKLMIN KONMYECTBO CTPOK B 3arNpoCe He YMEHbLUAETCs N0 CPaBHEHUM C UCXOAHOM Tabnuuen.
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o B WD

OKOHHbIe JYHKL UK penqarca Ha:

ArperaTtHble JyHKLLNN
PaHxxupyrowime yHKLNM
BcTpoeHHble

PYHKUNN CMeLeHNS

AHanuTuyeckme hyHKUUN
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o B WD

OKOHHbIe JYHKL UK penqarca Ha:

ArperaTtHble hyHKL MM
PaHxupyrowme pyHKLMN
BcTpoeHHble

DYHKLMN CMELLEHNS

AHannTuyeckue yHKLnm
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CTE (Common Table Expressions)

Y10 31O TaKOE?

[.o Bepcuun 8.0:

MpouseopHbie Tabnuubl (Derived Tables)
SELECT ... FROM (subquery) AS derived, t1, ...

HauuHas ¢ 8.0, Tak)Xe AOCTYNHbI:

0606wWweHHble TabnuuHblie BbipaXkeHua (Common Table Expressions)

WITH cte AS (subquery) SELECT ... FROM cte, t1 ...
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MpousBopHble Tabnuubl:
SELECT dt.a
FROM t1 LEFT JOIN
((SELECT ... FROM ...) ASdt JOINt2 ON ...) ON ...
® ... CHavyasia Buaum dt.a
e ...yTo Takoe dt ?

® ... NPMNXoanTCd NCKATb Brﬂy6b

0606wWeHHble TAabNIMYHDbIE BblpaXKeHUs:
WITH dt AS (SELECT ... FROM ...)

SELECT dt.a

FROM t1 LEFT JOIN (dt JOINt2 ON...) ON ...

15MuH
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TabnnuHbIe BblIPpaXXeHUS N0 CPABHEHMUIO C

npounssoaAHbiMU TaGHMI.I,aMVI

e [lpowe umntatrorca
e [lpouLe BbICTpamBaThb B LLEMOYKMU

[ MOYHO CCblflaTbCs MHOTIO pa3

15mMuH
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CTE

WITH <cte_name> (<colums> AS
<cte_query>

<main_query>

WITH CTE name
/ /
with engineers as (
select *
from employees <— CTE Body

where dept='Engineering'
)
select *
from engineers «———— CTE Usage
where ...
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CTE aBngaetcs PeEKYpPCUBHbLIM, €CJi ero noa3arnpoc CCby1a€TCA Ha ero cobcTBeHHOEe nmsa. Ecnu

PekypcusHbie CTE

NIaHMpyeTcs MCNoNb30BaTb PeKypcuBHbI CTE To B 3anpoc AomKeH 6bITb BKKOUEH NapaMeTp
RECURSIVE.

WITH RECURSIVE < > (< >) AS WITH RECURSIVE AS
SELECT

< : UNION ALL

UNION ALL SELECT +

< > == invoke the CTE FROM
here! WHERE + <=
) . SELECT

FROM

&



PekypcusHbie CTE 15mMuH

WITH RECURSIVE cte AS
(SELECT ... FROM table_namel WHERE ... # HauanbHbI¥ nog3anpoc
UNION
SELECT ... FROM cte, table_name2 WHERE ... ) # peKypCcUBHbIX Noa3anpoc
SELECT ... FROM cte; # BHewWwHUI 3anpoc

PesynbTtart BbluMcnsgeTca nyTeM utepauui

— War 0: pe3ynbTaT AaeT HavyasbHbIM NOA3aMNpPoC

— War N+1: BbINoNHAETCA HavyallbHasa U peKypCcuBHasg 4acTu, B KauecTBe
3HauYeHKns cte Npu BbINOMHEHUN PEKYPCUBHOM YaCTN UCNONb3YeTCs
pes3ynbTaT BbinosHeHus wara N

— OcTaHaBNMBaeM BblUUCIEHME, KOTAa pe3y/ibTaT ouepenHoro wara
coBnafaeT C pe3ynbTaToM MPOLJIOro LWara

— K pesynbraTy ntepauunii npMMeHseTcs BHELWHWI 3anpoc
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Mpumep: reHepaumua Habopa ot 1 pno 10

WITH RECURSIVE cte AS cte
(

SELECT 1 AS a ‘ |

UNION ALL 2 # lar 1

SELECT a + 1 FROM cte

WHERE a < 10 ik Ui

)
SELECT * FROM cte;
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3apava -

Ccbinka Ha MaTepuanbl ans paboTbl:

https://drive.google.com/file/d/1I5UCDn8hksQmNFogOIqfgZ8eRKy2PA6q/view?usp=sharing

1. Wcnonb3ysa CTE, BbiBEOMTE BCEX NONb3oBaTenen ns tabnnubl users_profile

2. Ncnonb3ysa CTE, noacumMtanTe KONMMYecTBO aKTUBHbIX NOMb30BaTenen . 3agante

NceBOOHUM pe3ynbTUpyloweMy okHy. Mpumep:

Total Active

Users
3. C nomouybto CTE peanusynte Tabnuuy kBagp*. 2 ... . 1po10:
(npumep onsg uucen ot 1 oo 3)
a result
b 1 1
2 -
3 9
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Balwiu Bonpochbi?

[lepepbiB

&



OKOHHbIe PYHKUUMU

OBbluHbIM 3anpoc

3anpoc C OKOHHOM YHKLMEN

20 MUH

SELECT
HasBaHue pyHkuuu (ctonbeu, pna
BblYMCIIEHUMN)
OVER (
PARTITION BY cTtonbeu, pna rpynnupoBKu
ORDER BY cTtonbewu, pna COpTUPOBKU
ROWS vunu RANGE BbipaxeHue pgns
OorpaHUUYeHuUsa CTPOK B npepenax rpynnbl

)
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Tabnuua pna pabotbl

T8

O O 0 W Wwm w > > >

ID_CLIENT

O U AW R N R R

ID_DOG

119
222
333

555
666
777
888
999

osz PROCENT_RATE
(3apomxenHocTb)
100 6
150 6
50 9
200 7
1000 5
500 10
10 12
20 11
200 9

RATING

10
10
15
10
16
20
17
21
13

SEGMENT

SREDN
SREDN
MMB
SREDN
CiB
CiB
MMB
MMB
SREDN
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3apaua:

Cob6partb pawbopn, B KOTOPOM copepXutca uHpopmaumsa o
MaKCUMaJIbHOM 3a40J1)KEHHOCTU B KAXKA0M 6aHKe, a TaKXe
cpenHuUU pasMep NPOLLEHTHOU CTAaBKU B KaXXa0M 6aHKe B
3aBMCUMMOCTM OT CEerMeHTa U KOJIMUeCTBO [,0r0BOPOB BCEro BCeM

6aHKaM

20 MUH

&



3apava:

B

OO M| W@ | || >

ID_CLIENT

U R BB W R BN

ID_DOG

333
111
222
555
666
777
Sl
888
999

0sz

50
100
150
1000
500
10
200
20
200

PROCENT_RATE

RATING

15
10
10
16
20
17
10
21
13

SEGMENT

MMB
SREDN
SREDN

CiB
CiB

MMB
SREDN

MMB
SREDN

MaKkcumanoHan
3ai0/KEHHOCTb
B pa3buBeke no
GaHkam

150
150
150
1000
1000
1000
1000
200
200

Cpepuan
npoueHTHanA
CTaBKa B

pa3pe3se GaHKa
M CerMeHTa

9
6
6
7.5
7.5
12
7
11
9

Bcero
[OT0BOPOB BO
scex 6ankax

O O W OV OV O OV v v
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OO mm m |2 (OO

MpopaHxxupyem tabnuuy no
y6bIBaHNIO KOJIMYECTBA PEBU3UMN:

dep

Rozn
Rozn
Corp
Corp

count_revisions

120
111
100
95
95
85
&0
72
70
70
66
65
63
58
47
42
40
33

row_number

W 0 N O B W N =

el el il il ol e
N N O s WwW N = O

rank dense_rank
1 1
2 2
3 3
4 4
4 4
R
7 6
8 7
9 8
9 8
1 9
12 10
13 1
14 12
15 13
16 14
17 15
18 16

ntile

W oW W wWwWwwWwRNNNNN N s

B

MM M mim m| O 0000 O] mite | 2 >

DEP

Corp
Rozn

Corp

Rozn

Corp

Rozn

Corp
Rozn

Corp

Rozn

Corp

Rozn

20 MUH

Count_Revisions

100
47
86
70
65
58
42
40
63
95

120
85
70
72
80
66

111
33
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3apaua:

HaitTu BTOpOM oTAEen Bo Bcex 6aHKax No KoOJIMYecTBY peBU3nii.

SELECT MAX(count_revisions) ms

FROM Table_Rev

WHERE count_revisions!=(SELECT MAX(count_revisions)
FROM Table_Rev)

Ho ecnu peub ngeT He Npo BTOPOW OTAEN, a NPo TpeTmun?
Y>ke cnoxxHee. VIMeHHO No3TOoMy, NONPobynTe BOCMNOb30BATbCA OKOHHOM

hyHKLMEN

20 MUH

&



3apgaya

WithT_Ras

(

SELECT * , DENSE_RANK() OVER(PARTITION BY tb
ORDER BY count_revisions) ds

FROM Table_Rev

)

SELECT tbh,dep,count_revisions

FROMT_R

WHERE ds=1

om0 |0 e

ELL

Count_Revisions

47
58
40
85
70
33

&



OKOHHbIe (hyHKUUN CMeLLeHnd

LAG — cMellleHVe Ha3ag, PARTITION
LEAD — cMelueHMe Brepea. UNBOUNDED PRECEDING
FIRST_VALUE — HanTu nepBoe 3HavyeHne N PRECEDING |
Habopa QaHHbIX.

. — N ROWS
LAST_VALUE — HanTu nocnegHee 3HavyeHune
Habopa gaHHbIX. =

Pan CURRENT ROW
LAG n LEAD nmeloT criegyolime apryMeHTsbl:
L MROWS

e Cronbeu, 3Ha4YeHNE KOTOPOIO M FOLLOWING
Heobxoanmo BEPHYTb

e Ha CKONbKO CTPOK BbIMOSHUTb
cMmeweHune (onecdont =1)

e YTO BCTaBUTb, ecnn BepHynca NULL g)(;

UNBOUNDED FOLLOWING




OKOHHbIe (hyHKUUN CMeLLeHnd

id_task
1

W W W NN N e e

event
Open
To_1 Line
To_2 Line
Successful
Close
Open
To_1 Line
Denied
Open
To_1_Line
To_2 Line

date_event
2020-02-01
2020-02-02
2020-02-03
2020-02-04
2020-02-05
2020-03-01
2020-03-02
2020-03-03
2020-04-01
2020-04-02
2020-04-03

id_task
1

1

event

Open

To_1_Line

To_2 Line

Successful

Close

Open
To_1 Line

Denied
Open

To_1_Line

To_2_Line

date_event

2020-02-01

2020-02-02

2020-02-03

2020-02-04

2020-02-05
2020-03-01

2020-03-02

2020-03-03
2020-04-01

2020-04-02

2020-04-03

next_event

To_1 Line

To_2 Line

Successful

Close

end

To_1 Line
Denied

end

To_1_Line

To_2 Line

end

next_date

2020-02-02

2020-02-03

2020-02-04

2020-02-05

2099-01-01
2020-03-02

2020-03-03

2099-01-01
2020-04-02

2020-04-03

2099-01-01

&



Bawu Bonpochbi?




JloMallHee 3apaHue

1. CospanTe npeacTaBfieHne, B KOTOpoe nonagyT

aBTOMObUNM cTommocTbio o 25 000 gonnapos

2. N3MeHNTb B CyLLLECTBYHOLLEM NpeacTaBNeHnn nopor
019 CTOMMOCTM: NycTb UeHa byaoet oo 30 000 gonnapos

(ncnonb3ysa onepatop ALTER VIEW)

3. CospalTe npencTtaBfeHne, B KOTOPOM ByayT TONbKO

aBToMobunn mapku “lkopa” n “Aygn”

mysgl> SELECT * FROM Cars;

fo———t—— fom——— +
| Id | Name | Cost
fo———t—— fom——— +
| 1 | Audi | 52642

| 2 | Mercedes | 57127

| 3 | Skoda | 9000

| 4 | Volvo | 29000

| 5 | Bentley | 350000

| 6 | Citroen | 21000

| 7 | Hummer | 41400

| 8 | Volkswagen | 21600
fo———t—— fom——— +

&



JloMallHee 3apaHue

BbiBecTu Ha3BaHUe U LeHY A1 BCeX aHaNIn30B, KOTopble npoaasanuch 5 heepana
2020 u BClO C/eayoLyIo Hegento.

Ectb Tabnuua aHanusos Analysis:

an_id — ID aHanu3a;

an_name — Ha3BaHWe aHanusa;

an_cost — cebecToMMOCTb aHaNn3a;

an_price — po3HNYHasa LeHa aHann3a;
an_group — rpynna aHaams3os.

Ectb Tabnuua rpynn aHanusoB Groups:

gr_id —ID rpynnbl;

gr_name — HasBaHWe rpynnol;

gr_temp — TeMnepaTypHbIA PEXNM XPaHEHMS.
Ectb Tabnuua 3akasos Orders:

ord_id — ID 3akasa;

ord_datetime — paTta n Bpems 3akasa;

ord_an — ID aHanusa. 6%



JloMallHee 3apaHue

[obaBbTe HOBbIN cTONbeL, Noa Ha3BaHMEM «BPeEMS A0 Chneayowen cTaHuum», Ytobbl NonyymnTb 3TO 3HAYEHWE, Mbl
BblYMTAaeM BPeMS CTaHLWI AN Nap CMEXHbIX CTaHUMIN. Mbl MOXEM BbIYUCNUTb 3TO 3HaYeHne 6e3 ncnonb3oBaHus
OKOHHOW hyHKLUMM SQL, HO 3TO MOXeT bbITb O4YEHb COXHO. lNpolle 3To caenatb C NOMOLLLb OKOHHOM DYHKLMN
LEAD . 3Ta hyHKLMSA CpaBHMBAET 3HAYEHNSA N3 OQHON CTPOKM CO cnepyrowern CTPOKOK, YTobbl NOMyYnTb
pe3ynbTaT. B aTOM cnyyae hyHKUMS CpaBHMBAET 3Ha4YeHUs B cTonbue «BpeMa» ANng CTaHUMM Co CTaHUMen cpasy

nocne Hee.

train_id station
| integer  character varying(20)

110 San Francisco
110 Redwood City
110 Palo Alto
110|San Jose
120/San Francisco
120 Palo Alto

120 San Jose

station_time time_to_next_station
time without time zonejinterval

10:00:00 00:54:00

10:54:00 00:08:00

11:02:00 01:33:00

12:35:00

11:00:00 01:49:00

12:49:00 00:41:00

13:30:00

&



CeMunHap 1. 3HAKOMCTBO C A3blIKaMM NPOrpaMMmMpoOBaHUS

Pednekcusa

Bbin ypoK noneseH sam? Y3Hanu Bbl YTO-TO HOBOE?

YT0 6bIJ10 CJZIOXKHO?

&
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Cnacwubo /) )

3a BHUMaHye /



