SQL



SQL — Structured Query Langquage

1986 — ANSI — SQL/86 (ISO B 1987)
1989 - SQL/86 — 3anpockl N CXeMb

1992 - SQL/92 — cxembl, TpaH3aKuun,
COEIMHEHUS], aBTOpPU3aLms

1995 - SQL/CLI — gunamumnyeckunmn, ODBC
1996 - SQL/PSM — xpaHumMbie npoueaypsbl

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

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



[ToAMHOXeCTBA A3blKa SOQL

Asbik SQL

[ CREATE
ﬂ - Onpepgenenus Aa.l-ll.-l'blx (DDL) |, DROP
Data Definition Language

= J - | ALTER
M_ Q:\.'\-\,‘ INSERT
NN W3meHeHus AaHHbIX (DML)

DELETE
.\ NN Data Manipulation Language | UPDATE

\ '\ BbiGopku AanHbIx (DQL) SELECT
\ % Data Query Language
\ \ GRANT
YnpaBnenusa goctynom (DCL) {REVOKE
Data Control Language
\ COMMIT
Ynpasnenus Tpan3akumamu (TCL) ¥ ROLLBACK

Transaction Control Language | SAVE POINT




Cpepa CYBb/

Cpepna paboTtaet noa
ynpasneHnem CYb[

KnacTep - aHanor b/]
KaTanor — Habop cxem

Cxema — Habop Tabnuu,
npeacrtaBrieHnin, TPUIrepoB U
T.4.(.. AOMEHOB, Npas,
METOO0B COMOCTaBMEHUS,
HabopOB CMMBOIOB)




OcHoBHble 0O0beKkTbl B[]

Tabnuupbl (table)

MpeactasneHus (view)

Tpurrepesl (trigger)

OrpaHUYeHUA LEeNOCTHOCTH

XpaHumble npoueaypbl n GyHKUmMM (procedure)
[MpaBuna cpaBHeHuA (collation)

JomeHbl (domain)

MocnepoBaTtenbHOCTU (sequence)



ba3oBble SQL komaHabl DDL

« Co3gaHune CTPYKTYpL!
CREATE tvin_o6 Ha3B 00 napameTpbl

* I3ameHeHne CTpPYKTypbl
ALTER Tun o6 Ha3B 06 napamMmeTpsbl

* YoaneHue CTPYKTypbl
DROP  Ttun_ o6 Ha3B 06



ba3oBble SQL komaHabl DML

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

INSERT INTO R(A1) SELECT A2 FROM RZ2;

 YnaneHue
DELETE FROM R WHERE C;

« OOHOBNEeHue
UPDATE R SETA1=V1 A2=V2, ..., An =Vn WHERE C;

CRUD - Create, Retrieve, Update, Delete



[Tpumepbl kKomaHabl DML

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

INSERT INTO Person
VALUES (1, ‘ileanos W', ‘Mockea, Bapsapka,5-8’,
‘MITY?);
INSERT INTO Person( fio, age, addr, work)
VALUES (‘Metpos. IIT, ‘MockBa, nbuHka,7-12°, ‘MI'Y");

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

UPDATE Person SET age=age+1,
UPDATE Person

SET addr=‘MockBa, Cymckon, 11-2-6’, work = ‘MI'TY’
WHERE 1d=20:



[Tpumepbl 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);



Bbibopka aaHHbIX (DOQL)

SELECT L
FROM R
WHERE C

* L — cnucok BblipaxkeHun (ctonbubl nocne SELECT)

R — cxema oTHOLWEeHUs (Tabnuua, n3 KoTopomn dbepyTcs
3anucu — nocne FROM)

« C —ycnosue / cenekuunmn (ycnosusa nocne WHERE)



Uacte SELECT

SELECT * usmu cnncok umeH ctonduos
yepes 3anartyto (unun mabnuya.rnorsne)

ATpnbyT unmn Tabnuua.atpmnoyT
BoipaxkeHne(aTpuodyThbl)
SELECT DISTINCT nons — yoanuTb aybnukaTbl

SELECT doyHKUumnga(nonga) nnum arperart(nons);
rnpumepsl:. count, avg, sum, min, max



[lpumepbl 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 ='MF’ AND year =1999;



Uactb FROM

Tabnuua
[1lpencTtaBneHne
[Togsanpoc (SELECT...)

iMa/nceBOOHUM — ANd CCbINKU Ha aTpUbyThI



[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;



Uactb WHERE

= <> < > >= <=
(JAND(.) (.)OR(.) NOT(.)

SLIKEP - S-cTtpoka, P— obpaseu,

CTpOKa paBHa obpasuy Unmn ero 4acTu;
[ "—1 cumBon, ‘%’ -- * cMmMBONOB ]

CONTAINS(none, ‘TekcT’) — TEKCT coaepXntcs B rnone

A 1S NULL AIS NOT NULL



[Tpumepbl WHERE

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

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

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



Ycenosua B WHERE

EXISTSR =true,ecnmRI1=J

SINR = true, ecnn S = xoT4 Obl
O4QHOMY 3Ha4yeHuo B R

S NOT INR =true, ecnu B R HET HU
OOHOMo 3HA4YEeHUA U3 S

S>ALLR =true,ecnmin S > Bcex B R

S>ANY R =true, ecnu ectb Takoun
I € R, ANa KOTOporo S > r



[Ilpumepbl ycnosun

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

 AnbTepHaTumBa
SELECT * FROM Person

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



[ lpumepbl ycnoBun 2

* Te, KTO MOSIOXe Kakoro-Hnoyab 6occa
SELECT * FROM Person
WHERE age < ANY (select age from Boss);

* Te, KTO MONoXe Bcex OoccoB
SELECT * FROM Person
WHERE age < ALL (select age from Boss);



CopTunpoBKa

« ORDER BY cnucok noneu asc | desc
e Tonbko nona n3 SELECT

SELECT title, year, length
FROM Movie

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



3anpocbl K HECKONbKUM Tabrnuuam

[lekapToBO Npoun3BegeHne
CoeanHeHus
ObbeanHeHune
[lepeceyeHmne

Pa3HoCTb



[ lpmepbl OTHOLLEHUN

Subject(Kypc, Cemectp, Aucunn ) -- AUCUNNINHGI

Kypc Cewmectp | Oucuynn
1 2 MKLL
2 4 B

Student( PUO, Bospacrt, Oucu(FK), ropoa ) -- CTyaeHTbl

PO Bospact | Oucu(FK) | ropoa
BaHs 25 1 Mockea
Konsi 17 2 Yda




[lekapToBO Npon3sBegeHmne

SELECT * FROM Subject, Student;

Subject Student

Kypc CewmecTtp | Aucunn PO Bospact | ducy | ropoa

1 2 MKLL Bana |25 1 Mockea

2 4 B Kons 17 2 Yda
Kypc Cewmectp | Aucunn | ®NO BospacTt Aduvcu ropoA

Pesynetar 7 2 MKLL Bans |25 1 Mocksa

1 2 MKLL Kons 17 2 Yda
2 4 =yi BaHs 25 1 MockBa
2 4 bl Kons 17 2 Ya




CoegunHeHne No ycrnoBsuio

SELECT * FROM Subject, Student
WHERE Kypc = [ucu;

Kypc CewmecTtp | Aucunn PO Bospact | ducy | ropoa

1 2 MKLL Bana |25 1 Mockea

2 4 B Kons 17 2 Ydpa
Kypc Cewmectp | Oucunn | ®NO BospacTt Aduvcu ropoA

Pesynerat 1 2 MKLL BaHs |25 1 Mockaa

1 (HeT) | 2 (HeT) MKLL Kong 17 (HeT) 2 (HeT) | Ydha
2 (HeT) | 4 (HeT) bl BaHs 25 (HeT) 1 (HeT) | Mockea
2 4 b Kons 17 2 Ya




CoeanHeHne no ycnoButo - 2

SELECT *

FROM Subject JOIN Student ON Kypc = [ucu,;

Kypc CewmecTp | Aucunn PO Bospact | ducy | ropoa
1 2 MKLL Bana |25 1 Mockea
2 4 B Kons 17 2 Yda
Kypc Cemectp | OQucunn | ®NO BospacTt Hucy ropof
Pesynerat 1 2 MKLL BaHsi |25 1 Mockea
2 4 b Kons 17 2 Yda




BHyTpeHHee coegnHeHune

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

Kypc | Cemectp | Oucunn ®NO | Bospact | fmcy | ropoa
1 2 MKLL BaHa | 25 1 Mockea
2 4 Bﬂ Kons 17 2 YC*)a
3 1 oon AHa | 20 1 Mockea
@ Metp | 21 null | JloHaoH
Kypc | Cemectp | [Oucunn | ®IO | Bospact |[Oucy | ropoa
Pesynbrart 1 . — - . yo—
1 2 MKLL AHS 20 1 MockBa
2 4 BA Kons |17 2 Yeba




BHewHee nonHoe coeanHeHune

SELECT * FROM Subject FULL JOIN Student

ON Kypc = ducu;

Kypc | Cemectp | Oucunn ®NO | BospacTt | ducy | ropoa
1 5 AKLL BaHa | 25 1 MockBa
5 ) B0 Konsa | 17 2 Ya
3 1 0O AHS 20 1 MockBa
Metp | 21 null JloHooH
Kypc | Cemectp | Oucuynn | PO BospacTt [wncu ropoA
1 2 MKW BaHs 25 1 MockBa
PeaynbraTr
1 2 MKLW AHS 20 1 MockBa
2 4 =1 Kons 17 2 Yda
3 1 OQrl Null Null Null Null
Null Null Null [Metp |21 Null JloHpoH




BHelwlHee neBoe coeanHeHune

SELECT * FROM Subject LEFT JOIN Student

ON Kypc = ducu;

Kypc | Cemectp | Oucunn ®NO | BospacTt | ducy | ropoa
1 5 AKLL Bans | 25 1 MockBa
5 4 500 Konsa | 17 2 Ya
3 1 oon AHa | 20 1 MockBa
Metp | 21 null JloHooH
Kypc | Cemectp | ducu. OO | Bospact | [Oucy ropoA
1 2 MKL Bana |25 1 MockBa
PeaynbraTr
1 2 MKL AHs 20 1 MockBa
2 4 b Kona |17 2 Yda
3 1 OOIT Null Null Null Null




BHellHee npaBoe coeagnHeHne

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

Kypc | Cemectp | Oucunn ®NO | BospacTt | ducy | ropoa

1 5 AKLL Bans | 25 1 MockBa

5 ) B0 Konsa | 17 2 Ya

3 1 0O AHSA 20 1 MockBa

Metp | 21 null JloHooH
Kypc | Cemectp | Aucuynn | ®UO | Bospact | Aducy ropoA
1 2 MKL BaHa |25 1 MockBa
PeaynbraTr

1 2 MKL AHSA 20 1 MockBa
2 4 b Kona |17 2 Yda
Null Null Null [MeTp 21 Null JloHOoH




Onepauun Hag MHOXeCTBaMu

KonnyecTBo, nocriegoBaTernbHOCTb U TUMbl CTONOLOB
MHOKEeCTB OOMMKHbl coBnagaThb!

» [lepeceveHune

(SELECT...) INTERSECT (SELECT...)
 PasHocCTb

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

« OObegnHeHe MHOXeCTB
(SELECT...) UNION (SELECT...)
 ObObeanHeHne MYNETUMHOXECTB
(SELECT...) UNION ALL (SELECT...)



[ pynnupoBKa 1 arpernpoBsaHue

« GROUP BY cnucok noneu

B SELECT TonbKko rpynnupytowimne
aTpubyTbl N pesynkTaT arperaunum Npovnx

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

WHERE age<65 ...

GROUP BY work



[Tpumep rpynnupoBKU

fio age |work |city work cnt
BaHa |25 MAO Mocksa _ MAO 2
Kona |17 MAO Ydpa 000 1

AHS 20 000 MockBa

null 1

Cawa |70 000 MockBa

Metp |21 null JloHOoH

Konn4yecTBo COTPYAHUKOB B OpraHn3aumnm
SELECT work, count(*) as cnt
FROM Persons
WHERE age<65
GROUP BY work



ArpernmpoBsaHue

[1pn rpynnuposke null yyntbiBaeTcsa Kak
OTAEeNbHOE 3Ha4YeHne

* null — nrHopupyetca npu BelYNCNEHUN
arperartoB sum() v np;

* count(DISTINCT A) — cunmTaeT pasnunyHble
3Ha4YeHuns

e count(*) — cumMTaeT BCe 3anncu
* count(A) — cuntaet Tonbko rae A = null



[ pynnmpoBKa C yCnoBUEM

fio age |work city
Bana |25 MAO MockBa - work cnt
Kona | 17 MAO Ya

MAO 2
AHSA 20 000 MockBa

Cawa |70 000 MockBa
[Metp |21 null JloHOoH

KornnyecTtBo coTpyaHUKOB B 6OSbLLOW opraHmn3auum
SELECT work, count(*) as cnt
FROM Persons WHERE age<65
GROUP BY work
HAVING count(*) > 1



[lopsaaoKk oencTBun

(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 title = ‘Avatar’);



[Tpumep noasanpoca 2

SELECT name
FROM MovieExec
WHERE cert# IN
(SELECT producerC#
FROM Movie
WHERE (title, year) IN
(SELECT movieTitle, movieYear
FROM Stars2n
WHERE starName = '1mug'

)
);



[Tpumep nogsanpoca 3

SELECT name
FROM MovieExec, (SELECT producerC#

FROM Movie, Stars2n
WHERE title = movieTitle
AND year = movieYear
AND starName = 'Num4a’
) Prod

WHERE cert# = Prod.producerC#;




