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Tema |

BBEAEHUWE B
STRUCTURED QUERY
LANGUAGE (SQL)



NcTopusa Bepcun ctaHaapTa SQL

Ha4yano 70-x rogoB kKomnaHus IBM —
skcnepumeHTasbHasa CYB/J System R Ha
ocHoBe fA3bika SEQUEL

1981 r.—SQL/DS

1987 r. — ANSI npuHAT 1-n cTaHaapT SQL
(SQL level 1 nan SQL-86 nam 87)

1989 r. - SQL level 2 nan SQL-8g

1992 r.— ANSI SQL-92 nam npocto 5SQL2
(3HaYUTEe/IbHble USMEHEHMS)




NcTopusa Bepcun ctaHaapTa SQL

1999 r.— SQL3 nam SQL:1999
2003 I.— SQL: 2003
2006 . — SQL: 2006
20038 . — SQL: 2008



[ToaAMHOMecTBa a3bika SQL

® SQL-DDL (Data Definition
Language) — A3blk onpeAeAeHUs
CTPYKTYp 6a3 AaHHbIX

® SQL-DML (Data Manipulation
Language) — s3bIK
MaHUMYAUMPOBAHUS AAHHbBIMMU:
AobaBAEHUE, USMEHEHME, YAAAEHUE U
M3BAEYEHME AAHHbIX



[ToaAMHOMecTBa a3bika SQL

® SQL-DCL (Data Control Language)
— A3bIK ONpejesieHna 40CTyna K
JaHHbIM

® SQL-TCL (Transaction Control
Language) — A3bIK ynpaB/ieHUS
TPaH3aKLMAMMA



Tema 2

> TN bl AAHHDbIX SQL



CHUMBOABHbIE TUMDI AdHHDbIX

CHAR nanm CHAR(N) —
CMMBOJIbHbIE CTPOKM
OUKCMPOBAHHOW A/INHbI

VARCHAR(N) — cumBO/IbHaA
CTPOKa NepeMeHHOU
A/INHb



LleAble TUNblI AQHHbIX

INTEGER nan INT — yenoe

SMALLINT - kopoTkoe
LLesioe



BeLLI,eCTBeHHbIe TUIMDbl AAdHHDbIX

FLOAT n SMALLFLOAT —uucnac
Nn/laBaloLLEeN TOYKOU

DECIMAL(p) — T1n AaHHbIX
aHanornyHoit FLOAT c unciom

3HAYALWMX LMOP p
DECIMAL(p,n) — aHanormyHo

npeAblAyLiemy



,A,eHe)KH bl€ TUIMbl AdHHDbIX

MONEY (p,n) — Bce aHaAOrM4HO
Tuny DECIMAL(p,n)



Tun AaHHbIX AaTa 1 BpeMms

DATE — agnqa xpaHeHua gaTbl
TIME — agna xpaHeHUA BpemMeHU

INTERVAL — ana xpaHeHuUn
BPeMeHHOro MHTepBasia

DATETIME — gna xpaHeHuUsn
MOMEHTOB BpeMeHM



[ OCAEAOBATEAbHDbIE TUIMDbI AAdHHDbIX

SERIAL — T"n AgaHHbIX Ha
ocHoBe INTEGER



IA,BOI/I‘-—IHbIe TUIM Dbl AAHHDbIX

BINARY
BYTE
BLOB



Tema 3

OMNEPATOPbI DDL
NS CO3AAHUSA
CXEMbIl BA3bl AAHHbIX



OnepaTtopbl 6a3bl AaHHbIX

CREATE DATABASE <uma_6a3bl_AaHHbIX>
— Co3AaHMe 6a3bl AAHHbIX

DROP DATABASE <nma_6a3bl_AaHHbIX>
— YAaAeHune 6a3bl AAHHbIX



Onepatop CREATE TABLE

CREATE TABLE <umsa_TabAuubI>
(<uma_cToAbua>
<tun_ctoAbua> [NOT NULL]
[UNIQUE | PRIMARY KEY]
[REFERENCES
<uMsA_mactep_TabAuubr>
[<uma_cToAbua>]],...)



OnepaTtop co3aaHua TabAMLbI
CREATE

CREATE TABLE authors

(au_id INT PRIMARY KEY,

author VARCHAR(25) NOT NULL);
CREATE TABLE publishers

(pub_id INT PRIMARY KEY,

publisher VARCHAR(255) NOT
NULL,

url VARCHAR(255));




Onepatop CREATE TABLE

CREATE TABLE titles
(title_id INT PRIMARY KEY,
title VARCHAR(255) NOT NULL,

yearpub INT,

pub_id INT REFERENCES
publishers(pub_id));

CREATE TABLE titleautors

(au_id INT REFERENCES authors(au_id),
title_id INT REFERENCES titles(title_id));



Onepatop CREATE TABLE

CREATE TABLE wwwsites
(site_id INT PRIMARY KEY,
site VARCHAR(255) NOT NULL,
url VARCHAR(255));

CREATE TABLE wwwsiteauthors

(au_id INT REFERENCES
authors(au_id),

site_id INT REFERENCES
wwwsites(site_id));



Cxema pAaHHbIX BA
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Onepatop DROP TABLE

DROP TABLE <umsa_tabauubi>
— YAAAeHMe TabAuLbl



Moaudunkaumsa Tabamubl

ALTER

ALTER TABLE <unma_tabauubi> ADD
(<uma_ctonbua> <tun_cronbua>
[INOT NULL]
[UNIQUE | PRIMARY KEY]
[REFERENCES
<ums_macrtep_tabanybi>
[<umAa_cTonbua>]]
,--+) - 4O00ABUTb CTOADLLDI



Moaudunkaumsa Tabamubl
ALTER
ALTER TABLE

<nmA_Ttabauubi> DROP
(<umsa_ctonbua>,...) -
YAAAUTb CTOAOLLbI



Moaudunkaumsa Tabamubl

ALTER

ALTER TABLE <uma_tabauubi> MODIFY
(<uma_ctonbua> <tun_cronbua>
[INOT NULL]
[UNIQUE | PRIMARY KEY]
[REFERENCES
<ums_macrtep_tabanybi>
<nma_cronbua>]]
;-+-) — MOANDUKALMSA XapaKTEPUCTUK
cTON0L0B



Tema 4

OMEPATOPbI DDL
CO3AAHUA
MHAEKCOB



OnepaTopbl cozpaHuA
MHAEKCOB

CREATE [UNIQUE] INDEX
<nmsa_uHgekca> ON <umsa_tabauubi>
(<umsa_ctonbua>,...)



CospgaHue ungekcoB ansa 6/1 publications

CREATE INDEX au_names ON authors
(author);

CREATE INDEX au_index ON authors
(au_id);

CREATE INDEX title_index ON titles
(title_id);

CREATE INDEX pub_index ON publishers
(pub_id);

CREATE INDEX site_index ON wwwsites
(site_id);



OnepaTtop yAareHUn

MHAEKCA
DROP INDEX <ums_unHaekca>



Tema b

OMNEPATOPbI DCL
ANA YITIPABAEHAA
NMPABAMMU
AOCTVYIIA



OnepaTop nepeasaum npaB Ha
Tab6AMLY

GRANT <tun_npaBa_Ha_t1abauny>

ON <umsa TabAuubI>
[<cnmMcoK_cToAGL0B>]

TO <umMAa noAb3oBaTeAn>



Tun npaBa Ha Tab6AMLY

® SELECT - noAyyeHne nHpopmauum us
TabAMLbI

® UPDATE - uameHeHune nHdopmauum B
Tabaunue

® INSERT - pobaBAeHMe 3anuncer B TabAULy
® DELETE - yaaaeHue 3anucent ns Tabamubl
® INDEX — nHaekcnpoBaHme TabAULLbI

® ALTER - nameHeHune cxembl onpeaeAeHUs
TabAULLbI

® ALL — Bce npaBa



[ Iprmepbl

GRANT ALL ON publishers TO andy;

GRANT SELECT INSERT ON publishers TO
Deter;

GRANT SELECT ON publishers TO PUBLIC;



OnepaTtop oTMeHbI NpaB Ha
TabAMLY
REVOKE <tun_npaBa_Ha_TabAauuy>
ON <uma_TabAmubI>

[<cnucok_cTtoA6u0B>] FROM
<MMSA_INOAb30OBaTEeAA>



HasHaueHne npusmaerum Ha BA B Leaom

GRANT

<tun_npaBa_Ha_6a3y_aaHHbix> ON
<umAa_6a3bl AaHHbIX>

TO <umMAa noAb3oBaTeAs>



[ Ipumep cnmcka npaB Ha BA

noaasep>xusaembix CYBA, Informix:
CONNECT

RESOURCE
DBA



OTmeHa npaB Ha BA, B LeAom

REVOKE

<Tun_npaBa_Ha_6a3y_AaHHbIX>
FROM <umAa noAb3oBaTeAqa>



Tema 6

OMNEPATOPbI DML
AN
MO AUDUKALLIUN
AAHHbIX



AobaBAreHMe HOBOM 3arnMcHU B
TabAULY

INSERT INTO <uma_ Tabauubi>
[

(<uma_cToabua>,<umMma_cTtoAbua>,...)
JVALUES
(<3HayeHue>,<3HaueHue>,..)



[ Iprmepbl

INSERT INTO publishers
VALUES (16, "Microsoft

Press”,"http://www.microsoft.com");

INSERT INTO publishers
(publisher; pub _id)

VALUES ("Super Computer
Publishing”, 1 7);



Moaudukauua sanmcen

UPDATE <uma_tabanubi>
SET <nma_ctonbua>=<3HauyeHune>,...
[WHERE <ycnoBue>]

Hanpumep:
UPDATE publishers SET

url="http://www.superpub.com" WHERE
pub_id=17;



Onepaumnn ponyctumbie B VWHERE

. >’<’>=’<=’=’<>’!=

® npoBepKM NMOASA Ha HyAeBoe 3HadeHue: IS NULL, IS
NOT NULL

® npoBepku Ha BxoxkAaeHue B aAnanasoH: BETVWEEN
n NOT BETWEEN

® npoBepku Ha BxoxaeHue B cnmcok: IN u NOT IN

® npoBepKMu Ha BxoxaeHue noacTpoku: LIKE u
NOT LIKE

® OTAEAbHblE OMepaLm COEANHAIOTCS CBA3AMM
AND, OR, NOT u rpynnupytoTcsa ¢ NOMOLLbIO
CKOOOK.



[ 1pumep

UPDATE publishers
SET url="url not defined"
WHERE url IS NULL;



Y AaAeHMe 3anmcen

DELETE FROM <umsa_tabauubi>
[WHERE <ycnoBue> ]

Hanpumep:
DELETE FROM publishers WHERE

publisher ="Super Computer
Publishing";



Tema 7

OMEPATOP DML
1151 BbIBOPKU
AAHHbIX



Onepatop SELECT (noaHbin

CUHTAKCUC)

SELECT [ALL | DISTINCT]
<cnucok_Bblbopa>

FROM <umsa_tabauypbi>, ...

[ WHERE <ycnoBue> ]

[ GROUP BY <umsa_ctonbua>,... ]
[ HAVING <ycnoBue> ]

[ORDER BY <uma_ctonbua>
[ASC | DES(C],...]



Ncnoab3zoBaHme ALL u DISTINCT

® DISTINCT — nckarouaeT
NOBTOPSAIOLMUECS 3aNUCU U3
BbIOOPKMY,

® ALL ykasbiBaeT, YTO B pe3yAbTaT
HeEOOXOAMMO BKAIOYATb BCE CTPOKM.



[ Iprmepbl

SELECT author FROM authors;
SELECT * FROM authors;
SELECT title FROM titles

W

ERE yearpub>=1995 AND

yearpub<=1997;



[ Iprmepbl

SELECT title FROM titles WHERE
yearpub BETWEEN 1995 AND 1997;

SELECT title FROM titles WHERE
yearpub IN (1995,1996,1997);



[ IpuMep BAOXKEHHbIX 3arnpocoB

SELECT title FROM titles
WHERE pub_id
IN
(SELECT pub_ic

FROM publishers
WHERE publisher='Oracle Press');




Ncnoab3oBaHue LIKE

WHERE <ums_ctoabua> LIKE <obpazen>
[ ESCAPE <kAtoueBolr crMBOA> |

B wabAoHax UCNOAB3YIOTCA ABa CUMBOAA!

® 7% (3HaKk NpoueHTa) — 3aMeHseT Aoboe
KOAMYECTBO CUMBOAOB,

® (noAYepKuBaHWE) — 3aMeHseT
OAUHOYHbIN CUMBOA.



Ncnoab3oBaHuga LIKE

SELECT publisher, url FROM publishers
WHERE publisher LIKE '%Wiley%';

SELECT title FROM titles WHERE title LIKE
'SQL%";

SELECT site, url FROM wwwsites WHERE
url LIKE '%omy®@_works%' ESCAPE '@°;



Tema 8

- BbIBOPKA U3

HECKOADbKUX
TABAUL



B onepatope SELECT nocae
KAtoueBoro caosa FROM ykasbiBaeTcs
CMUCOK TabAULL, MO KOTOPbIM
NMPOU3BOAUTCS MOUCK AAHHbIX.

[Tocae kKatoveBoro caosa WHERE
YKa3blBa€TCS YCAOBUE, MO KOTOPOMY
NMPOU3BOAUTCSA CAUSIHUE



[ 1pumep

SELECT titles.title, titles.yearpub,
publishers.publisher

FROM titles, publishers

WHERE
titles.pub_id=publishers.pub_id;



[ 1pumep

SELECT titles.title, titles.yearpub,
publishers.publisher

FROM titles,publishers
WHERE titles.pub_id=publishers.pub_id
AND titles.yearpub>1996;



[ 1pumep

SELECT authors.author,
titles.title,titles.yearpub,
publishers.publisher

FROM titles, publishers, titleauthors

WHERE
titleauthors.au_id=authors.au_id AND
titleauthors.title_id=titles.title _id AND
titles.pub_id=publishers.pub_id AND
titles.yearpub > 1996;




Tema g

BbIM\NUCAEHUA
BHYTPWU SELECT



B KOHCTpYKUMM <cnuncok Bblbopa>
MO>XHO MCMOAb30BaTb KOHCTAHTbI,
PYHKLUM U MX KOMBUHALUM C
apuPMeTUYECKUMM ONepaLUaMmM U
cKobkamu.



[ 1pumep

SELECT title, yearpub-1986
FROM titles
WHERE yearpub > 1986;




B apndpmeTUUeCcKnX BbiparKeHMAX

AOTYCKalOTCA onepaLmm:
® cAoXKeHus (1),

® BblYUTAHMUSA (-),

® aAeAeHus (/),

® yMHOXXeHus (*),

® a TakXKe pasAndHble ¢yHKuUum (COS, SIN,
ABS u aAp.).

Tak>ke B 3anNpoc MOXXHO A0ODGaBUTb CTPOKOBYIO
KOHCTaHTY



[ 1pumep

SELECT 'the title of the book is', title,
yearpub-1992
FROM titles
WHERE yearpub > 1992;



ArperaTtHble PYHKLUM

® AVG(<umMa noAa>) — cpepaHee Mo BCEM
3HAYEHUAM AQHHOIO MOAS

® COUNT(<umsa noaa>) nau COUNT
(*) — yncao 3anmcen

® MAX(<uMA NoAa>) — MaKCMMaAbHOE U3
BCEX 3HAYEHUU AQAHHOIO MOAS

® MIN(<umMsa NnoAa>) — MUHUMaAbHOE U3
BCEX 3HAYEHUU AQAHHOIO MOAS

® SUM(<umMsa noaa>) — cymma Bcex
3HAYEeHUU AQAHHOIO MOAS



[ 1pumep
SELECT MIN(yearpub) FROM titles;



[ 1pumep

SELECT COUNT(*) FROM titles
WHERE title LIKE '%SQL%';



Tema 10

'PYIIMNPOBKA
AAHHDbIX
B OINEPATOPE SELECT



GROUP BY <umsa_ctonbuya>, ...

HAVING <ycnosue>



[ 1pumep

SELECT publishers.publisher,
count(titles.title)

FROM titles, publishers

WHERE
titles.pub_id=publishers.pub_id
GROUP BY publisher;




[ 1pumep

SELECT publishers.publisher,
count(titles.title)

FROM titles, publishers

WHERE
titles.pub_id=publishers.pub_id
GROUP BY publisher

HAVING COUNT(*)>1;




[ 1pumep

SELECT publishers.publisher,
count(titles.title)

FROM titles,publishers

WHERE
titles.pub_id=publishers.pub_id
GROUP BY publisher

HAVING publisher LIKE '%Press';




Tema l1

COPTUPOBKA
AAHHDbIX
B OINEPATOPE SELECT



ORDER BY <cnucok_Bbibopa>

® no BospactaHuio ASC namn
® no yb6biBaHmio DESC



[ 1pumep

SE
O

_ECT author

RDE

R BY aut

-ROM authors

Nor;



[ 1pumep

SELECT authors.author,
titles.title, titles.yearpub,
publishers.publisher

FROM authors,titles, publishers,

tit
tit
tit
tit
OR
tit

eaut
eaut
eaut

nors WHERE
nors.au_id=authors.au_id AND

nors.title_id=titles.title_id AND

es.pub_id=publishers.pub_id
DER BY authors.author ASC,

es.yearpub DESC;



Tema I2

ONEPALUMA
OBbbEAMHEHUA



UNION

B SQL npeaycMoTpeHa BO3MOXXHOCTb
BbIMOAHEHUSA OoMnepaumu
PEASILMOHHOM aArebpbl
"OBbEAVMHEHUME" (UNION) Haa,
OTHOLLUEHUSIMU, ABASIOLLLMMUCS
pesyAbTaTamm onepatopa SELECT.

OTU OTHOLLUEHUS AOAXKHbI ObITb
ornpeAeAeHbl MO OAHOU CXEME.



[ 1pumep

SELECT publisher, url FROM publishers
UNION
SELECT site, url FROM wwwsites;



Tema I3

UCMOAb3OBAHME
NMPEACTABAEHUU



OnpeaeAeHue

[IpeacTaBAeHME (View) — 3TO
TabAMLA, COAEPKMMOE KOTOPOM
bepeTcs U3 APYrmx Tabauw,
NOCPEACTBOM 3anpoca.

[ IpeAcTaBAEHMS aBTOMATUYECKM
M3MEHSIOTCA NPU U3MEHEHUM
coAep>XMMoro 6a3oBbix TabAML,



CREATE VIEW

CREATEVIEW

<uMA_npeApCTaBA€HUA>
[<uMsAa_cToAGBULa>,...]

AS <zanpoc>



OrpaHun4yeHus

® NpeACTaBAEHUE AOAXKHO
6a3npoBaTbCcA HA EAUMHCTBEHHOM
3anpoce (UNION He aAonycTumo)

® BbIXOAHbIE AQHHbIE 3aMpocCa,
dopmupyloLLero NpeACTaBAeHUE,
AOAXHbI ObITb HE YNOPSAAOYEHDI

(ORDER BY He aAonycTrmo)



[ 1pumep

CREATE VIEW books AS SELECT
authors.author, titles.title,
titles.yearpub, publishers.publisher

FROM authors, titles, publishers,
titleauthors

WHERE
titleauthors.au_id=authors.au_id AND
titleauthors.title_id=titles.title id AND
titles.pub_id=publishers.pub_id




[ 1pumep

N3 npeACTaBAEHMS MOXKHO OCYLLLECTBAATD
BbIOOPKY AaHHbIX

SELECT titles
FROM books
WHERE author LIKE '%Date’
SELECT author, count(title)
FROM books
GROUP BY author



[ IpenMyLLLecTBa NpeACTaBAEHUM

® CoKpalieHue BpeMeHU BbIDOPKU U3
HEeCKOAbKMX TabAauL,

® McnoAb3oBaHMe BbIYUCASIEMBIX
noAen (CToAGL,0B)



[ 1pumep

CREATE VIEW amount (publisher,
books count)

AS SELECT publishers.publisher,
count(titles.title)

FROM titles, publishers

WHERE
titles.pub_id=publishers.pub id

GROUP BY publisher;



OrpaHn4yeHUs Ha U3MeHeHMe AQHHbIX

® Ecav npeacTaBA€HME OCHOBAHO Ha OAHOM
TabAanue, UBMEHEHUA AAHHbBIX B HEM
AonyckatoTcs. [1pu 3Tom n3MeHsoTCS
AAHHble B CBA3aHHOM C HUM TabAuLe.

® Ecav npeacTaBAeHME OCHOBaHO BoAee YeMm
Ha OAHOM TabAuue, TO USMEHEHUSA AAHHbIX B
HEM He AOMYCKatloTCH, T.K. B OOAbLLUMHCTBE
caydaeB CYBA He MoXXeT npaBMAbHO
BOCCTAHOBMUTb cXeMy 6a30BbIxX TabAUL, U3
CXEMbl MPEACTABAEHUS.



Y AaAeHMne NpeACTaBAEHMUS

DROP VIEW <umsa_npeactaBieHus>



Tema |4

APYI'UE
BO3SMOXHOCTMU SQL



XpaHuMble npoueAypbl

® npoueAypHble pacwumpeHus SQL
(Hanpumep, PL/SQL komnaHuun Oracle u T.
A.), COAEPKaLLLUE AOTUYECKUE OMepaTopbl
(IF ...THEN ... ELSE), onepaTtopbl
nepexoaa no ycaosuto (SWITCH ... CASE
...), onepatopsbl unkaos (FOR,WHILE,
UNTIL) u onepatopbl nepeasayu
ynpaBAaeHus B npoueaypbl (CALL,
RETURN)



OnpeaeAeHue

XpaHuMblie npoueAaypbl — 3TO
$YHKLMOHAABHBIE MOAYAU XPaHsiLLMeCs Ha
cepBepe BMecTe ¢ 6a3oM AaHHbIX.

MoryT 6bITb BbI3BaHbI C NepeAayen
NapamMeTpoB AIOObIM MOAb30OBaTEAEM,
MMEIOLLIUM Ha TO COOTBETCTBYIOLLUE MNpaBa.

MoryT 6bITb peaAn30BaHbl B BUAE BHELLUHMUX
no otHoweHuio K CYBA moayAaen Ha
A3blKax obLLero HasHavyeHus, Takmx Kak C
nam Pascal.



[Ipumep ana CYBA, PostgreSQL

CREATE FUNCTION <umsa_d¢yHkuun>

([<Tvn_napameTpai>,...<Tun_napameTp
a2>])

RETURNS <Bo3BpalwaemMbie_TUMbI>
AS [ <SQL_onepaTop> |
<ums_obvekTHOro_moayns> ]
LANGUAGE 'sQL' |'C' | 'internal’



Tpurrepbil

— 3TO XpaHMMas npoleaypa bes
NapaMeTpoB, KOTOpasi Bbi3blBaeTCH
NPy BbINOAHEHUM onepaTopa
MOAMPUKALUM 3TOU TabAMLLbI

(INSERT, UPDATE, DELETE).

BbiNOAHAIOTCA aBTOMaTUYECKMU,
HEe3aBMCMMO OT MPUYMHbI MOAUPUKALUU
AQHHbIX — AEUCTBUA YeAOBeKa-
orepaTopa UAU NMPUKAAAHOM
Nporpammbi.



CuHTaKcUC (KycpeAHEHHbIN )

CREATE TRIGGER <umsa_tpurrepa>
ON <nmsa_tabauubi>
FOR { INSERT | UPDATE | DELETE}
[, INSERT | UPDATE | DELETE] ...
AS <SQL_onepaTop>



MoHuTOpbI COOGbLITUM

- XpaHMMble MPOLLEAYPbI, KOTOpbIE
HENpepbIBHO CKAHUPYIOT OAHY MAM
HECKOAbKO TabAML, Ha NpeAMeT
OOHapy>KeHUs TeX UAU UHbIX COBBLITUM



[ 1pumep

® C TOKapHbIM CTaHKOM



