\

Cyneprno3uuus pensumMoHHbIX onepawumm

/N




[1lpobnema

N

# TpeboBaHMe pensunMoHHON MoAeNN — Cyneprno3nums pensaLnoHHbIX
onepaummn

# SELECT obecneyumBaeT ee nuLib YaCTUYHO

= [1poekuuns
s CoegnHeHune
s Cenekyuns
= [ pynnmpoBKa
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NPEACTABJIEHUA

YepabiHuesa M.N., UMMuKH HO®Y, 2026




[lpeactaBneHuns (view)

N

# Beoautca B apxutektype ANSI/SPARC

# B pensumMoHHOM MoAenn 3KBUBANEHTHO Tabnuue

# XpaHUT B OTKOMMuUIMpoBaHHOM Buae onepatop SELECT kak anemeHT B[]
# [103BONSIET CKPbITb CTPYKTYpPY Tabnuu

# [lo3BONSET peann3oBaTb CyNnepno3nLnio pensLmMOHHbIX onepaummn Ha
ypoBHe onepatopa SELECT

# Ho, B 6bonbwimHcTBe CYB/l He no3BONSIET BbINOHATL Onepaumm
moamndukauum (INSERT, UPDATE, DELETE)Ha ypoBHe npeactaBneHnu
(oaHo 13 12 npasun Koaana)

YepabiHuesa M.N., UMMuKH HO®Y, 2026 4




Co3paHne/n3MeHeHne npeacraBieHns

N

CREATE [OR REPLACE] VIEW <name_view>
[ (<nm_coll> [,<nm_col2>, ...)]
AS <select_operator>;

ALTER VIEW [ IF EXISTS] <name_view> <action>;

DROP VIEW [ IF EXISTS ] <name_view> ;

YepabiHuesa M.N., UMMuKH HO®Y, 2026




[1Ipnmep

~
~  CREATE VIEW
EMP_DEPT (EMP_NAME, DEPT_NAME,
SALARY, COUNTRY)
AS
SELECT FULL_NAME, DEPARTMENT, SALARY, JOB_COUNTRY
FROM EMPLOYEE A JOIN DEPARTMENT D
ON A.DEPT_NO = D.DEPT_NO

B onepatope SELECT HeT pa3nuuun mexay Tabnuuamm u NnpeactaBieHnsaIMm

SELECT EMP_NAME, DEPT_NAME, SALARY, CN.COUNTRY
FROM EMP_DEPT JOIN COUNTRY CN USING (COUNTRY)
WHERE CURRENCY="Euro’

YepabiHuesa M.N., UMMuKH HO®Y, 2026



[Tpumep u bl «CoTpyaHUKN»

N

“CREATE OR ALTER VIEW PHONE_LIST(
EMP_NO,

FIRST NAME,

LAST_NAME,

PHONE_EXT,

LOCATION,
PHONE_NO)
AS
SELECT
emp_no, first_name, last_name, phone_ext, location, phone_no
FROM employee, department
WHERE employee.dept_no = department.dept_no

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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[1lpobnema

# llcnonb3oBaHne npeacTaBneHn ynobHo n obecneynBaeT BO3MOXHOCTb
Cyneprno3numm pensiuMoHHbIX OnepaLmmn, HO HE NOAXOAUT OIS peLleHns
3a]a4M «Ha NneTy»,T.K. TpebyeT paboTbl co cxemoun b/l

YepabiHuesa M.N., UMMuKH HO®Y, 2026 8




N

NOA3ANMPOCHI




N

[loa3anpoc

# [loa3anpoc — 310 onepatop SELECT, BKIOYEHHbIN B cneundukaumio
apyroro onepatopa SQL

# [Noa3anpoc MOXET 6bITb HE CBSA3a@H C MossaMu Tabnvl, B OCHOBHOM
3anpoce

# Ecnun noasanpoc ccbliaeTcs Ha nons u3 Tabnuu B OCHOBHOM 3arnpoce, TO
OH Ha3bIBAETCA KOPPETMPOBAHHbBIM

YepabiHuesa M.N., UMMuKH HO®Y, 2026 10




Icnonb3oBaHWe noa3anpocoB

N

K ans opMmnpoBaHnsl BbIXOAHOIO CcTonbua ocHOBHOro onepatopa SELECT

SELECT e.FULL_NAME, e.SALARY,
(SELECT MAX (m.SALARY) FROM EMPLOYEE m

WHERE m.JOB_COUNTRY="USA") AS MAX_SALARY_USA
FROM EMPLOYEE e
WHERE e.JOB_COUNTRY="USA'

SELECT e.FULL_NAME, e.SALARY,
(SELECT MAX (m.SALARY) FROM EMPLOYEE m

WHERE m.JOB_COUNTRY="USA") - e.SALARY AS DIFF_SALARY_USA
FROM EMPLOYEE e

WHERE e.JOB_COUNTRY="USA'

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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N

Icnonb3oBaHWe noa3anpocoB

4
@ Ecnu Hac 6yayT MHTEpecoBaTb BCE COTPYAHUKN, TO Max HY>XHO OonpeaensTb Ans
KaXX0W CTpaHbl

SELECT e.FULL_NAME, e.SALARY,
(SELECT MAX (m.SALARY) FROM EMPLOYEE m

WHERE m.JOB_COUNTRY=e. JOB_COUNTRY) AS MAX_SALARY_USA
FROM EMPLOYEE e

KOppennpoBaHHbIM NoA3anpoc

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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Icnonb3oBaHWe noa3anpocoB

N

KoppennpoBaHHbI NoA3anpoCc MOXHO MUCMOMb30BaTb BMECTO OMeEpPaLMn COeANHEHUS

SELECT FULL_NAME, SALARY, CURRENCY
FROM EMPLOYEE e JOIN COUNTRY c
ON c.COUNTRY=e.JOB_COUNTRY

SELECT FULL_NAME, SALARY,

(SELECT CURRENCY FROM COUNTRY c¢
WHERE

c.COUNTRY=e.JOB_COUNTRY) AS CURRENCY

FROM EMPLOYEE e

YepabiHuesa M.N., UMMuKH HO®Y, 2026

13




Icnonb3oBaHWe noa3anpocoB

N

# B npeanoXxenHmn FROM

B 3TOM C/ly4ae noA3anpoc BbICTYMAET B POSM «MPON3BOAHOU Tabnuubl»
(derived table)

# DTO aHanor pensiuMoHHON onepaumn NpucBamBaHus, T.K. Takon Tabnuue
MOXXHO AaTb UM

(select-3anpoc)
[[AS] annac npon3BoaHOWN Tabnuubl]
[(<nceBAoOHVMBI NONEN NPOU3BOAHOM TabnuLbl>)]

YepabiHuesa M.N., UMMuKH HO®Y, 2026 14




Derived table

~ (N

4
SELECT P.PROJ_NAME, T.DEPT_NAME
FROM PROJECT P
LEFT JOIN
(SELECT PD.PROJ_ID, D.DEPARTMENT
FROM PROJ_DEPT_BUDGET PD
JOIN DEPARTMENT D
ON (PD.D EPT_NO=D.DEPT_NO)
WHERE PD.FISCAL_YEAR=1995)

AS
T ( PROJ_ID, DEPT_NAME)
ON (P.PROJ_ID=T.PROJ_ID)

Yalle Bcero Ncnosb3yeTcs MMEHHO AJ19 OTKPbITbIX COEAUHEHUM

YepabiHuesa M.N., UMMuKH HO®Y, 2026 15




AnbTepHaTUBa - NpeacTaB/eHne

N

CREATE VIEW DT ( PROJ_ID, DEPT_NAME)

AS
SELECT PD.PROJ_ID, D.DEPARTMENT
FROM PROJ_DEPT_BUDGET PD
JOIN DEPARTMENT D
ON (PD.DEPT_NO=D.DEPT_NO)

WHERE PD.FISCAL_YEAR=1995;

SELECT P.PROJ_NAME, T.DEPT_NAME
FROM PROJECT P
LEFT JOIN DT ON  (P.PROJ_ID=DT.PROJ_ID)

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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N

Icnonb3oBaHWe noa3anpocoB

@ NS NonyyYeHust 3HaYeHUM UK YCII0BUI, UCMONb3YEMbIX B NpeankKaTax
noncka npegnoxeHna WHERE w B npegnoxxeHnn HAVING ang
rpynnupytoLLero 3anpoca

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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N

@ Ecnv noasanpoc Bo3BpallaeT 04HO 3HauyeHue (CKanspHbIi 3anpoc), ero
MOXXHO MCMOJIb30BaTh

B 0-yCnoBuu Angd CPaBHEHUS HA PaBEHCTBO WUJIM HEPABEHCTBO

CkanspHOCTb TpebyeTcst Ha YPOBHE KaXXA0M CTPOKMU, T.€. MOA3aNpoC MOXET
6bITb KOPPENNPOBAHHBIM

YepabiHuesa M.N., UMMuKH HO®Y, 2026 18




N
\J

SELECT FULL_NAME
FROM EMPLOYEE a
WHERE
a.JOB_COUNTRY="USA’
AND
a.SALARY >
(SELECT AVG(b.SALARY)
FROM EMPLOYEE b
WHERE
b.JOB_COUNTRY="USA");

SELECT FULL_NAME
FROM EMPLOYEE a
WHERE
a.SALARY >
(SELECT AVG(B.SALARY)
FROM EMPLOYEE B

WHERE
B.JOB_COUNTRY=A.JOB_COUNTRY);

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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N

L/

# Ecnu nop3anpoc Bo3BpallaeT Tabnuuy, coaepXkallyro oanH ctonbew, u
NPOM3BOJSIbHOE KOIMYECTBO CTPOK, A1 UCNOSIb30BaHUS €ro B
noa3anpoce NPUMEHSOTCA npeanKkaThbl

# B 3TOM c/yyae Bo3BpallaeMblil cTonbeL, paccMaTpuBaeTcs Kak
MHOXXECTBO

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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[peankaTt IN (NOT IN)

[Mp1HaaANEeXHOCTb MHOXECTBY

SELECT FULL_NAME

FROM EMPLOYEE
WHERE DEPT_NO
IN
(SELECT DEPT_NO
FROM DEPARTMENT
WHERE MNGR_NO IS NULL)

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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[lpeankatbl ALL, SOME / ANY

N

SELECT PROJ_ID, DEPT_NO, FISCAL_YEAR
FROM PROJ_DEPT_BUDGET
WHERE

PROJECTED_BUDGET>=
ALL (SELECT BUDGET
FROM DEPARTMENT)

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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N

[lpeankaTbl ALL, SOME / ANY

SELECT D.LOCATION
FROM DEPARTMENT D
GROUP BY LOCATION

HAVING COUNT(¥)>=

ALL (SELECT COUNT(*)
FROM DEPARTMENT
GROUP BY LOCATION )

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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[lpeankatbl ALL, SOME / ANY

N

SELECT e.EMP_NO, e.FULL_NAME, e.HIRE_DATE
FROM EMPLOYEE e
WHERE e.HIRE_DATE+365 >
SOME (SELECT sh.CHANGE_DATE
FROM SALARY_HISTORY sh

WHERE sh.EMP_NO = e.EMP_NO)

-- BO3MOXXHO wUcriosib3oBaHmne ANY

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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[peaunkaT EXISTS (NOT EXISTS)

N

@ onpenenseT, cywecTByeT M (MM HET), N0 KpalHEN Mepe, OAUH KOPTEX
B BbIXOIHOM pe3ynbTaTe Nnoa3anpoca

# 3HadeHue npeamkKaTa He 3aBUCUT OT KOSMyecTBa CTonbuoB B
noasanpoce

SELECT a.FULL_NAME
FROM EMPLOYEE a
WHERE
EXISTS (SELECT 1 -- MOXHO *
FROM PROJECT p
WHERE p.TEAM_LEADER = a.EMP_NO)

YepabiHuesa M.N., UMMuKH HO®Y, 2026 25
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OnepaTtopsbl DML

Onepaunn MoandmrKaumm gaHHbIX B Tabnmuax

/N




INSERT

N

INSERT INTO <71abmuya> [(<crimcok cronbros>)]
VALUES (< crimcok 3HavyeHm>)
[, (< crimcok 3HaveHmr>)...]

INSERT INTO
COUNTRY (COUNTRY, CURRENCY)
VALUES ('Georgia' , ' Lari');

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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Icnonb3oBaHWe noa3anpocoB

N

¢ B onepatope INSERT

INSERT INTO PROJECT A
(A.PROJ_ID, A.PRO]J_NAME, A.PRODUCT, A.TEAM_LEADER)
VALUES
(‘DB','DataBase’, 'software’,
(SELECT E.EMP_NO
FROM EMPLOYEE E
WHERE E.LAST_NAME="Williams"))

YepabiHuesa M.N., UMMuKH HO®Y, 2026




UPDATE

UPDATE < rabsmmya>
SET <cronbeL> = <3Ha4yeHne>
[,<cronbeL> = <3HadyeHne> .. |
[WHERE < 6- yciosBune > |

N

UPDATE EMPLOYEE
SET SALARY = 40000
WHERE EMP_NO = 65;

UPDATE EMPLOYEE
SET SALARY =SALARY*1,5;

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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Icnonb3oBaHWe noa3anpocoB

N

"® B onepaTope UPDATE

UPDATE employee

SET dept_no = (SELECT dept_no

FROM department
WHERE department = 'Field Office: France' )

WHERE full_name='Lee, Terri’

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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DELETE

DELETE FROM < rabmya>
[WHERE < @- ycriosue> |

N

DELETE
FROM SALARY_HISTORY
WHERE EMP_NO = 65;

DELETE
FROM SALES
WHERE SHIP_DATE IS NOT NULL
AND PAID= "y *;

DELETE FROM SALARY_HISTORY; -- ouncrtka Bcen Tabnuubl

YepabiHuesa M.N., UMMuKH HO®Y, 2026 31




Icnonb3oBaHWe noa3anpocoB

N

"® B onepaTope DELETE

DELETE FROM salary_history
WHERE emp_no=(SELECT emp_no

FROM employee
WHERE full_name='Lee, Terri')

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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Obuwme TabnnyHble BbipaxeHus (CTE)

/ J
# bonee MOLLUHbLIM BapyUaHT Npon3BOAHbLIX Tabnuu,.

WITH EMP_DEPT (EMP_NAME, DEPT_NAME, SALARY, COUNTRY)
AS

(SELECT FULL_NAME, DEPARTMENT, SALARY, JOB_COUNTRY

FROM EMPLOYEE A JOIN DEPARTMENT D
ON A.DEPT_NO = D.DEPT_NO)

SELECT EMP_NAME, DEPT_NAME, SALARY

FROM EMP_DEPT

WHERE COUNTRY ='USA'

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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Obuwme TabnnyHble BbipaxeHus (CTE)

N

WITH EMP_DEPT_USA (NAME, DEPT_NAME, TOWN, SALARY)
AS
(SELECT FULL_NAME, DEPARTMENT, LOCATION, SALARY
FROM EMPLOYEE A JOIN DEPARTMENT D ON A.DEPT_NO=D.DEPT_NO
WHERE JOB_COUNTRY ='USA")
SELECT NAME, DEPT_NAME, SALARY, TOWN
FROM EMP_DEPT_USA
WHERE EMP_DEPT_USA.SALARY >
(SELECT AVG(SALARY) FROM EMP_DEPT_USA );

YepabiHuesa M.N., UMMuKH HO®Y, 2026 34




PeKprMBHbIe STE ST WITH RECURSIVE r as ( SELECT | © &

|

.
\

WITH RECURSIVE RT as ( 5 123 (1| 123 factorial !

-- CTapToBas 4YacTb peKkypcum (T.H. "anchor") = -
1 1
SELECT lasi, 1 asfactorial K 5 5 5
-- 3anpoc 6e3 from Bo3BpawaeT 1 CcTpoky 3 3 6
UNION ALL -- pekypcmBHasg 4acTb - 4 4 24
SELECT I+1. as i, | | E c 5 120
factorial * (i+1) as factorial B 6 220
FROM RT o 7 5 040
WHERE i < 10 8 8 40 320
) 9 9 362 880
SELECT * FROM RT; 10 10 3 628 800

YepabiHuesa M.N., UMMuKH HO®Y, 2026 35




[1naH BbINOMHEHMSA 3aNpPOoCa

N

# TnaH BbINOJIHEHUA 3anpoca — MoC/eA0BaTENbHOCTb OnepaLni,
HeobXxoaMMbIX Ang nonydeHns pesynbtata SQL-3anpoca B pensilMoHHOM
CyYb

# [1naH B LeNOM pa3aensieTcs Ha ABe CTaaun:
= Bbibopka pe3ynbTaTos
= CopTnpoBKa 1 rpynnupoBKa, BbIMNOIHEHNE arperauum

® CopTUpOBKa MU rPyrnMpoBKa — 3TO OMNUUOHANbHbIE CTaAMUN, KOTOpbIE
BbINOJTHAOTCS, €C/IN HE HAWAEHO NyTen AoCTyna ANs NonydYeHus
pe3ysbTaTa B 3anpoLleHHOM NOpPsAKeE.

YepabiHuesa M.N., UMMuKH HO®Y, 2026 36




N

select *
from employee A
join department B
on (A.dept_no =B.dept_no)
where job_country ='USA'

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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| Hash Join (cost=12.76..14.06 rows=1 width=554)
Hash Cond: (b.dept_no = a.dept_no)
-> Seq Scan on department b (cost=0.00..1.21 rows=21 width=224)
-> Hash (cost=12.75..12.75 rows=1 width=330)
-> Seq Scan on employee a (cost=0.00..12.75 rows=1 width=330)
Filter: ((job_country)::text = "USA':text)

YepabiHuesa M.N., UMMuKH HO®Y, 2026
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