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SQL — Structured Query Lanquage

1986 — ANSI — SQL/86 (ISO B 1987)
1989 - SQL/86 — 3anpockl 1 cxembil

1992 - SQL/92 — cxeMbl, TpaH3aKumu,
coeguHeHuns1, aBTopmaaums

1995 - SQL/CLI — auHamunyeckmnin, ODBC
1996 - SQL/PSM — xpaHumMbIle npoueaypbl

1999 — SQL:1999 (SQL3) — 0bbekTHOE
pacwunpeHue, UDT

2003 — SQL:2003 — OLAP, XML
2006 — XQuery




OcHoBHble pa3genbl SQL

Co3gaHue/nameHeHune cxembl b - DDL
OrpaHun4eHuns LenoCcTHOCTU U TpUrrepsbl
[1lpenctaBnenna b

CTPYKTYpPbl (PN3NYECKOTO YPOBHS
YnpaBneHne goCTynom

TpaH3akuuu

3anpockl K gaHHbIM (CRUD) - DML



Cpepa CYBb/

Cpepa paboTtaet noa

ynpasneHnem CYB[. @C‘]Eﬂa

KnacTtep - aHanor b[l.
KaTtanor — Habop cxem.

Cxema — Habop Tabnuu,
npeacTaBneHnn, TPUIrepoB U
T.4. (NpaB, MeToAO0B
cornocTtaBfeHuns, JOMEHOB,
HabopoOB CMMBOJIOB)




OcHOBHble 00bekTbl b/

Tabnuubl (table)
[lpeacraBrneHus (view)
Tpurrepesl (trigger)
OrpaHn4eHnsa LEeNOCTHOCTH

XpaHuMmble npoueaypbl 1 pyHKuun (procedure,
function)

[lpaBuna cpaBHeHUa (collation)
[omeHbl (domain)
[TocneooBaTenbHOCTU (Sequance)



ba3oBble SQL komaHabl DDL

* Co3gaHue CTPYKTypbl
CREATE Ttun o6 Ha3B 06 napameTpsbl

* I3ameHeHune CTpYKTypbl
ALTER TMn_ob6 Ha3B 06 napameTpbl

* YpaneHune CTPYKTypbl
DROP TMn_ob6 Ha3B 06



[lpumep co3pgaHua b

CREATE DATABASE SalesTest;

CREATE DATABASE Sales
ON
( NAME = Sales_dat,
FILENAME = 'C:\Program Files\DATA\saledat.mdf,
SIZE =10,
MAXSIZE = 50,
FILEGROWTH =5)
LOG ON
( NAME = Sales_log,
FILENAME = 'C:\Program Files\DATA\salelog.Idf',
SIZE = 5MB,
MAXSIZE = 25MB,
FILEGROWTH =5MB ) ;



Co3pnaHune cxembl b1

* OOpalueHne
b/[l.kaTanor.cxema.anemeHT
myBD.public.dbo.Person

CREATE SCHEMA nms;
Create table ...
Create view ...

SET SCHEMA nwms; - JenaeTt cxemy
TeKyLleun.

set catalog umqa; - genaet katanor TeKyLnm



CosaaHune Tadbnuubl

CREATE TABLE MovieStar

(
name CHAR(30),
address VARCHAR(255),
gender CHAR(1) DEFAULT '?",
birthDate DATE DEFAULT
DATE '0000-00-00'

);



N3MeHeHne CTPYKTYpbl Tabnunubl

* Ypanutb Tabnuuy
DROP TABLE vms;

* [NobaButb/yoganutb cTosnbel
ALTER TABLE MovieStar ADD phone CHAR(16);

ALTER TABLE MovieStar ADD phone CHAR(16)
DEFAULT '123-45-67";

ALTER TABLE MovieStar DROP phone;



CospnaHue/yganeHne nHOeKcoB

CREATE INDEX Hass. ON Tabn(nons);
CREATE INDEX Yearindex1 ON Movie(year);

CREATE UNIQUE INDEX Yearlndex2 ON
Movie(year);

CREATE INDEX Keylndex3 ON Movie(title, year);

DROP INDEX Yearindex1;



Krnoun Tadbnuubl

CREATE TABLE Studio

(
name CHAR(30) PRIMARY KEY,
address VARCHAR(255),

pressC# INT REFERENCES MovieExec(cert#)
ON DELETE SET NULL

ON UPDATE CASCADE,

PRIMARY KEY (name),
FOREIGN KEY (pressC#) REFERENCES

MovieExec(cert#)



[1obaBrneHne orpaHn4yeHnn

ALTER TABLE nma ADD | DROP
CONSTRAINT....

[CONSTRAINT umsi] CHECK()

NOT NULL
UNIQUE
FOREIGN KEY
PRIMARY KEY
CHECK()



[lobaBneHne n ynaneHue

orpaHn4yeHunu

ALTER TABLE Person ADD CONSTRAINT myc1 CHECK
(age between 1 and 120 );

ALTER TABLE Person ADD CONSTRAINT myc2
UNIQUE (telefone);

ALTER TABLE Person ADD CONSTRAINT myfk1
FOREIGN KEY (work) REFERENCES Org(id_org)
ON DELETE SET NULL

ON UPDATE CASCADE;

ALTER TABLE Person ADD CONSTRAINT mypk
PRIMARY KEY (idPerson);

ALTER TABLE Person DROP CONSTRAINT mypk;
ALTER TABLE Person DROP CONSTRAINT myfk1;
ALTER TABLE Person DROP CONSTRAINT myc1;



OTnoXeHHble OrpaHNYeHUS

* OrpaHunyenme NOT DEFERRABLE | DEFERRABLE *
* NOT DEFFERABLE - He oTknagbiBaeTcs

 DEFFERABLE — MoXeT ObITb OTNOXEHO A0 KOHLUAa
TeKyLlen TpaH3aKkymm

 *INITIALLY DEFFERED (1) | INITIALLY IMMEDIATE
(2)

* (1) - OTknagblBaeT NPOBEPKY OrpaHNYEeHna oo
OKOHYaHMA TPpaH3aKLU MK

* (2) — npoBepka 40 N3MEHEHNN C BO3MOXXHON OCTaHOBKOM
NPOBEPKU

SET CONSTRAINT nma DEFFERED | IMMEDIATE



Jl1oMeHbI

OnpepeneHne goOMeHa —Tun ¢
orpaHU4YeHnsIMn

CREATE DOMAIN Ha3sB AS Tun
default sHauyeHne CHECK()

B onpenenennn tTabnuubl atpnoyTy
yKa3bIBaloT TUM JOMEHA BMECTO
cTaHOapTHOro Tuna.



Co3agaHue npeacraBneHnn

CREATE VIEW R AS Q;
R = Hass(cnncok atpnbyToB)
Q = SELECT.....

CREATE VIEW Customers AS

SELECT fio, post, email FROM Persons
WHERE work is NOT NULL;

SELECT * from Customers WHERE post = ‘dir’;

DROP VIEW nms;



ba3oBble SQL komaHabl DML

« BcTaBKa
INSERT INTO R(A1, ..., An) VALUES (V1, ..., Vn);

INSERT INTO R(A1) SELECT A2 FROM R2;

* YpaneHwue
DELETE FROM R WHERE C;

« OOHOBNEeHue
UPDATE R SET A1=V1,A2=V2, ..., An=Vn
WHERE C;



ba3oBble SQL komaHabl DML

« BcTaBKa
INSERT INTO R(A1, ..., An) VALUES (V1, ..., Vn);

INSERT INTO R(A1) SELECT A2 FROM R2;

* YpaneHwue
DELETE FROM R WHERE C;

« OOHOBNEeHue
UPDATE R SET A1=V1,A2=V2, ..., An=Vn
WHERE C;



[Ipumepbl komaHabl DML

Person(id, fio, age, addr, work)

INSERT INTO Person
VALUES (1, ‘ieanos ’, ‘MockBa, Bapsapka,5-8’,
‘MITY');

INSERT INTO Person( fio, age, addr, work)
VALUES (‘MeTpos NI, ‘Mockea, UnbunHka,7-12’, ‘MI'Y");

DELETE FROM Person;
DELETE FROM Person WHERE id=10;

UPDATE Person SET age=age+1;
UPDATE Person

SET addr="Mocksa, Cymckon, 11-2-6’, work = ‘MI'TY’
WHERE id=20;



[Mpumepbl CRUD

INSERT INTO Studio(hame)
SELECT DISTINCT studioName
FROM Movie
WHERE studioName NOT IN

(SELECT name FROM Studio);




[Tpumepbl CRUD 2

DELETE FROM MovieExec
WHERE netWorth < 1000000:

UPDATE MovieExec
SET name = 'Pres.' || name
WHERE cert# IN
(SELECT presC# FROM Studio);



Boibopka gaHHbIX (DQL)

SELECT L
FROMR
WHERE C

L — cnucok BelpaXeHuin npoekuun (CTonobubl nocre
SELECT)

R — cxema oTHoweHusa (Tabnuua, 3 Kotopon bepyTcs
3anucu — nocne FROM)

C — ycnosue / cenekunu (ycnosus nocne WHERE)



Uactb SELECT

SELECT * | cnncok nmeH ctonbuos yepes
3anaTyo Unu BblpaxeHus (Tabnuua.none)

ATpubyT nnn Tabnuua.aTpubyT
BbipaxeHue(aTtpuobdyThbl)

SELECT DISTINCT nong — yoanuTtb
oybnukarbl

SELECT doyHKkumnsa(nons) vnu arperat(nons);
npuMepsbl: count, avg, sum, min, max



[Tpumepbl SELECT

* SELECT * FROM Movie;
 SELECT Movie. title, avg(length) FROM Movie;

 SELECT title, length*0.01 as len, ‘'yac’ as
inHours, now() as curtime

FROM Movie
WHERE studioName = ‘Hass’ AND year =
1990;



Uactb FROM

Tabnuua
[lpeaocTtaBneHune

[Togs3anpoc (SELECT...)

Nmsa/nceBOOHUM — OMS CCbINKU Ha
aTpunoyThl



[Tpumep FROM

SELECT DISTINCT old.org

FROM

(select * from Pesron where age>65) as old,
(select * from Pesron where age<30) as kid
WHERE

old.org = kid.org;



Yactb WHERE

= <> < > >= <=

(OAND () ()OR() NOT()

SLIKEP - S - cTtpoka, P — obpaselu;

CTpOKa paBHa obpasLy unm ero 4acTtu;
[ — 1 cnmeon, ‘%’ - * cumBONOB]

CONTAINTS(none, ‘TekCT’) — ‘'TEKCT COOEPXKUTCH
B rnone

A 1S NULL A 1S NOT NULL



[Tpumepbl WHERE

SELECT * FROM Person
WHERE ( age>65 ) AND
(city like ‘Mos%' OR city = 'SPb’) ;

SELECT * FROM Person
WHERE (emall is not NULL) and

(year between 20 and 30) and
salary>=100000;



Ycnosna 8 WHERE

EXISTS R =true,ecru R 1= J

SINR = tfrue, ecnmn S = xoT14 Obl
OoAHOMY 3Ha4deHuo B R

SNOTINR =true, ecnuB R HeT HU
OOHOro 3HA4YeHUA U3 S

S>ALLR = frue, ecnn S > Bcex B R

S >ANY R = frue, ecrfim eCTb TAKOU I <
R, Ana kotoporo S > r



[ lpumepbl ycnoBuUn

* XXutenu ctonuy,

SELECT * FROM Person
WHERE city IN (select capital from Country);

* AnbTepHaTuBa

SELECT * FROM Person

WHERE exists (select icd from Country
WHERE Person.city = Country.capital);



[Tpumepbl ycnoBun 2

* Te, KTO MOJiOXe Hekoro bocca
SELECT * FROM Person
WHERE age < ANY (select age from Boss);

* Te, KTO MONnoXe Bcex 6boccoB
SELECT * FROM Person
WHERE age < ALL (select age from Boss);



CopTunpoBKa

* ORDER BY cnucok noneun asc | desc
* Tonbko nonst u3 SELECT

SELECT title, year, length
FROM Movie

WHERE studio > ‘MF’
ORDER BY year desc, title;



3anpocbl K HECKONbKUM Tabnuuam

[lekapToBO Npoun3BegeHne
CoegunHeHus
ObbeanHeHune
[lepeceyeHune

Pa3HoCTb



[ lpMepbl OTHOLLEHUI

Subject(Kypc, CemecTp, Aucl ) - AncumnsmHeol

Kypc CemecTp | ducu.
1 2 MKL
2 4 B,

Student( PNQ, BospacT, Acuy(FK), ropon ) - cTyoeHTbl

o)j[e)] Bospact Acu(FK) | ropoa
BaHs 25 1 Mocksa
Kons 17 2 Ydha




[lekapToBO Npon3BegeHne

SELECT * FROM Subject, Student;

Subject Student
Kypc CemecTtp | ducu. 0]/[e) Bospact | [cu | ropoa
1 2 MKLL Bana |25 1 Mocksa
2 4 B Kons 17 2 Ya
Kypc Cemectp | Oucu. N0 BospacTt ey, ropoa
Pesynetat | 2 MKW | Bans | 25 1 Mockaa
1 2 MKL Kons 17 2 Yda
2 4 bl BaHs 25 1 MockBa
2 4 B Kons 17 2 Yda




CoeanHeHne no ycnosuto

SELECT * FROM Subject, Student
WHERE Kypc = [cu,

Kypc CemecTtp | ducu. 0]/[e) Bospact | [cu | ropoa

1 2 MKLL Bana |25 1 Mocksa

2 4 B Kons 17 2 Ya
Kypc CemecTp | Oucu. o0 BospacTt Icu, ropoa

PesynbTar 1 MKLL BaHs |25 1 Mockaa

1 (HeT) | 2 (HeT) MKL Kong 17 (HeT) 2 (HeT) | Yda
2 (HeT) | 4 (HeT) B BaHga 25 (HeT) 1 (HeT) | MockBea
2 B, Kons 17 2 Ydpa




CoeanHeHne no ycrnoBuio - 2

SELECT *

FROM Subject JOIN Student ON Kypc = [icu;

Kypc CemecTtp | ducu. 0]/[e) Bospact | [cu | ropoa
1 2 MKLL Bana |25 1 Mocksa
2 4 B Kons 17 2 Ya
Kypc Cemectp | Oucu. PO BospacTt cu ropoa
PesynbTart 1 MKLL BaHs 25 1 MockBa
2 b Kong 17 2 Yda




BHyTpeHHee coeanHeHne

SELECT * FROM Subject INNER JOIN
Student ON Kypc = [cu;

Kypc | Cemectp | Oucu. ®NO | Bospact | [lcu | ropoa
5 AKLL Bana | 25 1 MockBa
4 511 Kona |17 2 Yda
1 oon AHS 20 1 MockBa
@ Tom 21 null | JloHooH
Kypc | Cemectp | ducu. ®NO | Bospact | [Mcu ropoa
Pesynetat ) MKW | Baws | 25 1 Mockea
1 MKLL AHSA 20 1 MockBa
2 B Kons 17 2 Ya




BHellHee nonHoe coeanHeHune

SELECT * FROM Subject FULL JOIN Student
ON Kypc = [cu;

Kypc | Cemectp | Oucu. ®NO | Bospact | [lcu | ropoa
5 AKLL Bana | 25 1 MockBa
4 3 Kona | 17 2 Ya
1 oon AHSA 20 1 MockBa
@ Tom 21 null | JloHooH
Kypc | Cemectp | Aucu. ®NO | Bospact | [cu ropoa
1 2 MKL Bana | 25 1 MockBa
PesynbTar
1 2 MKL AHS 20 1 MockBa
2 4 b Kona |17 2 Yda
3 1 OO0frl Null Null Null Null
Null Null Null Tom 21 Null JloHOoH




BHewHee neBoe coeanHeHune

SELECT * FROM Subject LEFT JOIN Student
ON Kypc = [cu;

Kypc | Cemectp | Oucu. ®NO | Bospact | [lcu | ropoa
5 AKLL Bana | 25 1 MockBa
4 3 Kona | 17 2 Ya
1 oon AHSA 20 1 MockBa
@ Tom 21 null | JloHooH
Kypc | Cemectp | Aucu. ®NO | Bospact | [cu ropoa
1 2 MKL Bana | 25 1 MockBa
PesynbTar
1 2 MKL AHS 20 1 MockBa
2 4 b Kona |17 2 Yda
3 1 OO0frl Null Null Null Null




BHellHee npaBoe coeANHEHNE

SELECT * FROM Subject RIGHT JOIN
Student ON Kypc = [lcu;

Kypc | Cemectp | Oucu. ®NO | Bospact | [lcu | ropoa

1 5 AKLL Bana | 25 1 MockBa

5 4 3 Kona | 17 2 Ya

3 1 oon AHSA 20 1 MockBa

@ Tom 21 null | JloHooH
Kypc | Cemectp | Aucu. ®NO | Bospact | [cu ropoa
1 2 MKL Bana | 25 1 MockBa
PesynbTar

1 2 MKL AHS 20 1 MockBa
2 4 b Kona |17 2 Yda
Null Null Null Tom 21 Null JloHOoH




Onepauun Hag MHOXXeCcTBaMU

* KonunyecTtBo, nocnegosaTenbHOCTb U TUMbI CTONOLIOB
MHO>XEeCTB OO0JKHbl coBnaaaThb!

* [lepeceyeHue

(SELECT...) INTERSECT (SELECT...)
* PasHocTb

(SELECT...) EXCEPT (SELECT...)

* ObbeanHeHne MHOXECTB
(SELECT...) UNION (SELECT...)

* ObbegnHeHne MyNbTUMHOXECTB
(SELECT...) UNION ALL (SELECT...)



[ pynnupoBKa 1 arpermpoBaHue

« GROUP BY cnucok nonewu

« B SELECT Tonbko rpynnupytoLime
aTpunOyThbl N pe3ynbTaT arperaymm npovnx

SELECT work, count(*) as cnt
FROM Persons ...

WHERE age<65 ...

GROUP BY work



[TpumMep rpynnmMpoBKN

fio age | work | city work cnt
Bana | 25 MMM Mocksa — > MMM 2
Kona |17 MMM | Yda 000 1

AHA 20 000 MockBa
Cawa | 70 000 MockBa

null 1

Tom 21 null JlIoHOoH

KonnyecTtBo COTPYAHMKOB B OpraHmn3auum
SELECT work, count(*) as cnt
FROM Persons
WHERE age<65
GROUP BY work



ArpernpoBsaHue

[1pn rpynnuposke null ydnteiBaeTca Kak
oTAenNbHOEe 3Ha4YeHue

null — nrHopupyeTcsa npu Bbl4UCIEHUN
arperaTtoB sum() u np;

count(DISTINCT A) — cunTaert pasnunyHble
3Ha4YeHUs

count(*) — cumutaeT Bce 3anuncu
count(A) — cuntaet Tonbko rae A !'= null



[ pynnupoBKa C yCNnoBmem

fio age | work city
BaHa |25 MMM MockBa _ work cnt
Kona |17 MMM Ya

MMM 2
AHS 20 000 MockBa

Cawa | 70 000 MockBa

Tom 21 null JlIoHOoH

KornnyecTtBo coTpyaHUKOB B DONbLUNX OpraHu3auum
SELECT work, count(*) as cnt
FROM Persons WHERE age<65
GROUP BY work
HAVING count(*) > 1



[lopagok nencTtemmn

(5) SELECT work, count(*) as cnt
(1) FROM Persons
(2) WHERE age<65
(3) GROUP BY work
(4) HAVING count(*) > 1
(6) ORDER BY cnt



[lpumep noasanpoca

SELECT name
FROM MovieExec
WHERE cert# = (SELECT productC#

FROM Movie
WHERE titile = ‘HasBp’);




[lpumep nogsanpoca 2

SELECT name
FROM MovieExec
WHERE cert# IN
(SELECT producerC#
FROM Movie
WHERE (title, year) IN
(SELECT movieTitle, movieYear
FROM Stars2n
WHERE starName = 'ims'

)
);



[Ipumep noasanpoca 3

SELECT name
FROM MovieExec, (SELECT producerC#
FROM Movie, Stars2n
WHERE title = movieTitle
AND year = movieYear
AND starName = 'ug’
) Prod
WHERE cert# = Prod.producerC#;



