Jlexkums 7
YnpasiieHue peJsIHHOHHBIMHU 0a3aMH JaHHBIX
Kparkas ucropus sasbixka SQL
S3pIk pensnuoHHBIX 0a3 gaHHeIXx SQL Obul paspabotan B cepeauHe 70-X TOIOB B paMKax
HCCIIEIOBATEIILCKOTO MPOeKTa dKcnepuMeHTabHON persiinonHot CYBJl System R kommanuu IBM.
JlaHHBIN MPOEKT BKJIIOYAN B ce0s1 pa3pabOTKy pesILIMOHHON CUCTEMBbI YIpaBiIeHUs 0a3aMu JTaHHBIX U
s3eika SEQUEL (Structured English Query Language).
Hcxonnoe nazBanne SEQUEL Tonbko 4acTUYHO OTpaXkajlo CyTh 3TOro si3bika. HecmoTpst Ha TO uTO
S36IK  OBUI OPHEHTHUPOBAH TJIABHBIM O0pa3oM Ha YAOOHYI0 H TOHSATHYIO TIOJB30BATEISIM
(hOpMyIHPOBKY 3alpOCOB K PENSAIMOHHON 0a3e NaHHBIX, OH YK€ SIBJSUICS MOJHOLIEHHBIM S3BIKOM
peNSIIMOHHON 0a3bl JaHHBIX, COAEPIKAIIUM, TMOMHUMO OMNEPaTOpoB (OPMYIHUPOBAHUS 3aMPOCOB U
MaHUITYJIUPOBaHUs 0a301 JaHHBIX, CIEAYIOIINE JIEMEHTHI:

® CpEICTBA ONpPE/EICHUS CXeMbI 0a3bl JaHHBIX U MAHUITYJIMPOBAHUS €if;

® CpEICTBA ONpPEACIICHHs OTPAHUYECHUN LIETOCTHOCTU U TPUTTEPOB;

® CcpejACTBa CO3JaHMsI MPEACTaBICHUM 0a3bl TaHHBIX;

® BO3MOXXHOCTH OTpEeNIEHUsI CTPYKTYp (pU3MUecKoro ypoBHs, NoAepKUBaOIuX ) PpexkTuBHOE

BBIITOJIHEHHE 3aIIPOCOB;

® CpEICTBA aBTOPU3ALMH JIOCTyNa K OTHOLIEHUSIM U UX MOJISIM;

® CpeACTBa MOAJEPKKH TOUEK COXPAaHEHUS TPAH3aKIMK U OTKATOB.
B xonme 70-x romoB momudunmpoBanubiii BapuaHT s3bika SEQUEL, nmomyunBmmii HazBanue SQL,
ObU1 BeINyIeH Kopropauueil Oracle B kauecTBe si3bIka KOMMEPUYECKOM CUCTEMBbI yrpaBieHus: 0azaMu
naHHbIX. B 1983 r. komnanusa IBM Beimyctuna SQL B kauectse s3bika ynpasienus CYBJ] DB2.

AMEpUKaHCKUN HAallMOHATIBHBINH MHCTUTYT cTanaapToB (ANSI) npunsn s3pik SQL B kauecTBe

crangaprta B 1986 r. C Tex mop 3TOT CTaHAapT nepecMaTpuBaics 1Ba paza —B 1989 r. Obutn BHECEHBI
HEKOTOphIC HE3HAUMTENbHbIE M3MeHeHus, a B 1992 r. Ctangapt SQL ObUT JOBOJIBHO CYIIIECTBEHHO

pacIiupeH.

OcHOBHbIE THIIBI KOMaHJ

» DDL (Data Definition Language) — si3bIk omnpe/encHus aHHbIX. KOMaH/IbI JaHHON TPYIIIIbI
HCTIONIB3YFOTCS [UTS CO3JaHUSl U M3MEHEHHUSI CTPYKTYphl OOBEKTOB 0a3bl JaHHBIX (HAIPHUMED,
JUTSL CO3IAHUS U yIaJeHUs TabJInII);

» DML (Data Manipulation Language) — s13bIk MaHuIy/IHpoBaHus gaHnHsiMdA. Komanasr DML
UCTIONIB3YIOTCSL JUISi MaHUIyJIMpOBaHus HWH(opMaIrmei, comepxaiieiicss B o0bekTax 0a3bl

JTAHHBIX;



» DCL (Data Control Language) — si3bIk yrpaBicHus JaHHbIMH. COOTBETCTBYIOIIME KOMAH/IbI
npeaHa3HaueHbI 171 YIPaBJICHUS JOCTYIIOM K HHPOPMAIINH, XpaHsIIelcs B 0a3e TaHHBIX;

» DQL (Data Query Language) — s3bIk. JTO Hamboyiee YacTO HCIOJIb3yEeMbIC KOMAaH]IbI,
npeaHasHaueHHbIEe 171 (POPMUPOBAHUS 3aMPOCOB K 0a3e JaHHBIX (3anpoc — 3TO OOpalleHue K
0a3e TaHHBIX AJIs OJyYEHUsI COOTBETCTBYIOIIEH HH(POPMaLIUN);

» KOMaHIBl aJIMUHUCTPUPOBAHUS 0a3bl JaHHBIX MPEIHA3HAYCHBI JJIs1 OCYIIECTBICHHUS KOHTPOJIS
3a BBIMOJIHAEMBIMU JICHCTBUSIMU U aHAJIH3a MTPOU3BOIUMBIX OTICPAIlHii;

P KOMaH[BI YIIPaBICHUS TPAH3AKIIUAMHU.

HNCIIOJIb30BAHHUE SQL

CymectByrot TpH popmbl SQL: unTepaktuBHsbii (Interactive), craruueckuii (Static) u nuHaMUYECKHiA
(Dynamic). ®yHKIMOHUPYIOT OHH OJMHAKOBO, HO MCIIOJIB3YIOTCS [TO-Pa3HOMY.

* Unmepaxmusnoiii SOQL npuMeHsieTCs 1711 HeToCpeACTBEHHON paboTel ¢ B/l -monb30BaTens BBOAUT
SQL-oneparop, oH cpa3y K€ BBIMOJTHSAETCS W TMOJIb30BATEh BUAUT PE3YyJbTAT BHITIOJHECHUS (MU KO
OIIIUOKM).

* Cmamuueckuii SOQL conepxxut SQL-onepaTopsl, )K€CTKO 3aKOAUPOBAHHBIE B TEJE HCIIOJIHIEMOTO
npunoxenus. Haubonee pacnpoctpanen Bctpoenusii SQL (Embedded SQL), rme SQL-xon
BKJIFOYAETCSl B HCXOAHBINA TEKCT (6a30BOI) MporpamMmbl, HAITMCAHHON Ha JIPYroMm s3bike (Hampumep, C
nunu Pascal); mpu ncnonp3oBannu BcTpoeHHOTO SQL pe3ynbTaThl BEITIOJHEHHSI ONIEPaTOPOB

SQL nepenanpapisitoTcs B MEPEMEHHBIE, KOTOPBIMH ornepupyeT 6a3zoBast mporpamma. K Hacrosiemy
Bpemenu SQL Bctpoen B s3biku Ada, Cobol, Fortran C, Pascal, PL/1, Java, Mumps (tenieps M).

* HQunamuueckuti SOQL Taxxe SBISETCS 4acThIO MPUJIOKEHUS, HO KOHKpeTHbIN SQL-kon renepupyercs

BO BpeMs BoinotHeHUs (Run Time), a He BBOAUTCS 3apaHee.

Br10op nannbix u3 tadaun. Komanga SELECT

Bri6opka nannaeix u3 bl sBnsercs Hanbosee pacnpocrpaneHHon onepanueit SQL. Obpamienne k 6aze
JAHHBIX HA3bIBAETCS 3aIPOCOM M JJIS €T0 peaan3anuu Heo0xoauMo ucnoiab3oBath komanay SELECT.
bazoBas komanma (mpeamucanue) SELECT coctouT u3 AByX 4YacTed, HOCSIIUX Ha3BaHUS KiId)3

(clause):

SELECT nekoTtopsle qanHbIe (MMl (MMEHA) KOJIOHKH)

FROM tabnuia ninn HeKoTopble Tabnuibl (MMs (MMeHa) TabIuIbI) ;

Knay3a SELECT Bceraa BBoguTcs IepBoii, a 3a Hel cienyet kinay3a FROM.



BreiBoj 3ampomneHHONW WHPOpPMAIMU B JaHHOM ciiydae (crenuuKanus BbIBOJA HE OIpeaelicHa)
OCYILECTBIISIETCA HA SKPaH JUCILIES.

Paccmotpum BeiOOpky nanHBIX B Tabnumax DEPT u EMP, ucnons3ys HEKOTOpbIE MPOCTHIE 3aMPOCHI
SQL.

[Ipocrefimmii mpuMep - BBIBECTH BCE CTPOKHU M KOJIOHKH Ta0wiel DEPT.

Komanner SQL, obecnieunBaroiye 3TOT 3aMpochl, CIEAYIONIHE (CTPOKHU MOCTE MOCIEA0BATSIIbHOCTH
neducoB SBISIOTCS KOMMEHTapHeM, HEe BXOISAT B HCXOAHBIH TEKCT M HE JOJDKHBI BBOJUTHCS B

JIAAJIoTe):

SELECT DEPTNO,DNAME,LOC --- BBOOUT I10JI530BaTEND !
FROM DEPT; ---To xe...

Komanna CREATE TABLE

Ilepen Tem kak BbIOpaTh AaHHBIE M3 0a3bl JaHHBIX, UX HYXKHO B HE€ BBECTH, a MEpe]l 3TUM HYX HO
cO3/1aTh TaOJUILY, B KOTOPOH 3TU JaHHBIE OYyAyT XpaHUTHCA.

Huxe npuBenen npumep koMmanasl SQL anst co3nanus tabnunst DEPT :

CREATE TABLE DEPT (DEPTNO NUMBER (2),
DNAME CHAR (14),
LOC CHAR (13)):

B xomange CREATE TABLE cnauana coobmraercsi, kak Ha3BaTh Tabnuiy (DEPT). [lanee 3amarotcs
uMeHa konoHok (moneit) tabmuusl (DEPTNO, DNAME, LOC) u Tunm AaHHBIX, KOTOpbIE Kaxaas
KOJIOHKA COAEepXHT. B cozmanuu naHHO# TaOiMibl, HarIpuUMep, onpezaensercs, yTo koinonka DEPTNO
conepxut Toibko 1udpossie ganasie (NUMBER), a komonku DNAME u LOC nro6bie cCHMBOJIBHBIE
nannbie (CHAR) - OykBbI, yncTa Uiy 3HaKu MyHKTyaruu. HakoHerl, cieayer 3a1arh MaKCUMAaIbHYIO
JUIMHY JI000T0 3HAY€HHUs, KOTOPOEe MOKHO XpaHWThb B KojoHkax. Hampumep, B komanae CREATE
TABLE, npuBeneHHO# BbIlIe, 33/1aHO, 4TO JJIMHa UMeHH Mecta pacnonoxeHus (LOC) ne gomxHa
OBITH JuTMHHEE 13 CHMBOJIOB.

st co3manus Tabaunbl EMP TpeOyetcs cnenyromas nactpykuus SQL:

CREATE TABLE EMP (EMPNO NUMBER (4) NOT NULL,

ENAME CHAR (10),

JOB CHAR (9),

MGR NUMBER(4),



HIREDATE DATE, --- tunn DATE

SAL NUMBER(7,2),

COMM NUMBER(7,2),

DEPTNO NUMBER(2));

Tabmuua cozmaercs kak ¢aiin ¢ 3ananabiM KoHCTpyKImeit CREATE.

YHHUTOXEeHHE TA0IUII

Jis  yHudTtOxkeHHsT TaOmuipl ciaykuT npennucanue DROP, nBe Hmkecnenyromme KOMAaHIIbI
yanuTOXafoT Tabauusl EMP u DEPT:

DROP TABLE EMP;

DROP TABLE DEPT,

Wuctpykims DROP Taxoke npuMeHsieTcst A7 YHUUTOKEHHS WHAEKCOB TaOJIUIIBL.

BBenenue cTpok B Ta0anny

INSERT INTO DEPT VALUES (10, 'ACCOUNTING', 'NEW YORK);

INSERT INTO DEPT VALUES (20, RESEARCH’, ‘DALLASY;

INSERT INTO DEPT VALUES (30, 'SALES', 'CHICAGO);

INSERT INTO DEPT VALUES (40, 'OPERATIONS', 'BOSTON));

O1H 4yeThlpe UHCTPpYKIMU SQL Kak pa3 v 3aMoJHAIOT MPUBEACHHYIO BBIIIE

tabmuiy DEPT.

Bb100p 3aaHHBIX CTPOK

W3 nocnennero npuMepa BUAHO, kKak kinay3a SELECT mo3BosnsieT BEIOpaTh u3

TaOJIMIBI 3a/1aHHbIe KOJOHKHU. Ho 117151 BIOOpa 3aJaHHBIX CTPOK HY’HO BBECTHU B

komanay SELECT kmay3sy WHERE:

SELECT *

Knayza WHERE 3actaBnsier uckaTh JaHHbIE B TaONUIE U BBIBOJUTH TOJIBKO T€ CTPOKH, KOTOPHIC
yJIOBJICTBOPSIIOT YCJIOBUSAM TOWCKa. B mpuMepe Bbie OyIyT BO3BPAILICHBI TOJBKO T€ CTPOKH, TJIE
HOMEp OTJena paboTHHKA ObLT paBeH 30

(WHERE DEPTNO = 30).

Ci10:xHbIe (KOMOMHUPOBAHHBIE) YCIOBUSA NMOUCKA

HNHuorna HeoO6xoauMo 3a1aTh HECKOJIBKO yciioBuii moucka B kinay3ze WHERE.

[Ipenmnonoxum, HaIpUMeEp, YTO HEOOXOIUMO UMETh CIHCOK MEHEKEPOB KOMIIAHUU C OKJIaJIoM Oosee
2800 nonnapos:

SELECT ENAME,JOB,SAL

FROM EMP

WHERE JOB = 'MANAGER'



AND SAL > 2800; --- mormueckag cBsg3ka AND

Heckonbko ycnoBuii moucka o0wseauHeHs! 31ech ciaoBoMm kimodeBbiM AND (M) (JOB='MANAGER'
AND SAL>2800). Coeaunutens AND o3HauaeT, 4To [aHHBIE OJKHBI YIOBIECTBOPSITH OOOUM
NEPEYHCICHHBIM yCIOBHAM MOUCKa. MoXkHO coeuHATh 1o AND m1060€ 4nciio ycioBuii.
AJIbTepHATHBHBIE YCJI0BHS MOUCKA

B nononHeHne K BO3MOXKHOCTH BBIOMpPATh CTPOKHU, COOTBETCTBYIOIIME 6CeM YCIOBHUSIM, MOXKHO
BBIOMpATh U CTPOKH, COOTBETCTBYIOIINE 1}000M) U3 HECKOIBKUX YCIIOBHIA:

SELECT ENAME, JOB,SAL

FROM EMP

WHERE JOB = 'MANAGER'

B atom mpumepe coequnsirores ycioBus noucka cinoom OR (MJIN) (JOB='MANAGER' OR SAL >
2800). Jlornueckas cBs3zka OR 3Ha4uT, 4TO €C/IM JAAHHBIE YIOBJIETBOPSAIOT OJAHOMY M3 HECKOJIBKUX
YCIIOBHIA, TO OHU OYTyT BBIOPAHBI.

OTtpunarTebHbIe YCJIOBUS MOUCKA

Mo3xHO BBIOUPATH CTPOKHU, He yIOBIETBOPSIONINE JaHHOMY yciaoBuio. Ha-

MIpUMeEp, HECTIOKHO BBIOPATh BCEX MEHEPKEPOB, KOTOPBIE He pabomarom B OTJIENE

30:

SELECT ENAME,JOB,DEPTNO

FROM EMP

WHERE JOB = 'MANAGER'

AND DEPTNO != 30; --- mpumep HE PABHO

Mosxuo komouanpoBath AND, OR u NOT B o1HOM 3ampoce, 9ToObI BRIOPAaTh HYKHYI0 HH()OPMAIIHIO;,
JUISL TOCTHKEHUS] HYKHOTO pe3yJibTaTa CleyeT IPUMEHATh CKOOKH.

Ilouck B 1Mana3sone

Omnepatop BETWEEN mno3Bosisier BbIOMpaTh CTPOKM B 3aJaHHOM JMana3zoHe (BKJIOYas TPaHUIIBI
OHOTO).

Hampumep, mnepeuncnuM Bcex paOOTHUKOB, OKJIAJ KOTOpbIX HaxoauTcs wmexay 1200 u 1400
JoJUTapaMu:

SELECT ENAME,SAL

FROM EMP

WHERE SAL BETWEEN 1200 AND 1400;

Tlouck 3HAYEHHUH B CIHCKE

[Ipeanucanue IN maet BO3MOKHOCTh BHIOPATh CTPOKH, COJIEPKAIIIHE 3a-

JlaHHble 3HaueHus. [lepeuncinum Bce otnenbl, Homepa KoTopsix 10 wim 30:



SELECT *
FROM DEPT
WHERE DEPTNO IN (10,30); --- Toasko 10 wmmu 30
OtMmeTrM, 4YTO cleAyeT 3aKIIYHWTh CHUCOK 3HaueHud B ckoOku - (10,30). [Inst sToro 3ampoca

BO3MOXXHO OBUIO IMPUMEHUTH JIOTUYECKYIO CBsI3Ky OR 11l mosydeHust TOro ke camoro pesyJibTaTa

(WHERE DEPTNO=10 OR DEPTNO=30).

IlociienoBaTe ILHOCTH CONMOCTABJIEHUS] CHMBOJIOB

MoHO Takxke BbIOpaTh CTPOKH, COOTBETCTBYIOIIKE 00pa3ily CUMBOJIOB WM LU, KOTOPBIN 3a1aeTcs
nocne knay3sl LIKE. Hanpumep, nepeuncinum Bcex pabOTHHUKOB, UMEIONIMX B UMEHH cUMBON ‘R’ B
TPEThEN OT Hayasa MO3ULUU:
SELECT ENAME
FROM EMP

WHERE ENAME LIKE ‘__R%’;
B st10 npumepe ucnonszyercs oneparop LIKE nins ykasanus BeiOpath Bce cTpoku u3 Tadbnuisl EMP, B
KOTOPBIX TPETH CUMBOJ B (amuinu paboTHHKa cyTh R, To ectb coorBerctByer (LIKE) 00pasiy,
KoTophIii 3a1aH Kak (_ R%). Kaxnplil cumBOa noguepkuBanust (a2 UxX J1Ba) TOBOPUT 00 OJHOM MO3UIMH
ar000ro cuMBOJa, a 3HaK mponeHTa (%) 3agaer o0yl CTPOKYy Oe3 CHUMBOJIOB WM C JIIOOBIM HUX
KOJIMYECTBOM.
YnopsizoueHHe CTPOK IO 3a1poCcy
Bo Bcex mpeapaymMx mnpuMepax CTPOKM BBIBOAWINCH Ha D3KpaH B MOPSAAKE, 3aJlaHHOM
cyuiecTBytomei tabauneid. Bo3sMoXXHO ynpaBiATh MOPAIKOM BBIBOAA CTPOK Ha HKPaH IyTEM BBOJA
kinay3sl ORDER BY (ITIO) B konenr komanasl SELECT. Hampumep, eciau skenaTeslbHO BBIBECTH
CHHCOK pabOTHUKOB oTAena 30, ynopsioueHHbIH M0 OKJIafaM, CIeIyEeT BOCIOIb30BaThCs CIeIyOIUM
3a1pocoM:
SELECT SAL,JOB,ENAME
FROM EMP
WHERE DEPTNO = 30

ORDER BY SAL,; --- mpumep knay3st ORDER BY
Kimay3za ORDER BY Bemetr copTHpOBKY CTPOK IO YBEIWYHBAIOIMIEMYCsl (MEHBIIMA OKJIAJ CHaJaia)
nopsaaky. Ho ynopsinoueHne He orpaHn4YMBacTCs
TOJIBKO OJTHOM IIOCJIEIOBATEIbHOCTBIO B OJHOW KOJIOHKE. Hampumep, HECI0KHO NEPEUMCIUTh BCEX
PabOTHUKOB 1O MOPSAJKY pabOThI U BHYTPH HEro (mopsiaka

paboThI) MO OKJIAMY:



SELECT JOB,SAL,ENAME
FROM EMP
ORDER BY JOB, SAL DESC,; --- B nopsiake ymenbinenust SAL



