B=F XRHIEEMEISESSQL
3.1 SQL#EA

o ZMLEINIES (Structured Query Language, SQL) , BRAMBEMNINEIES, thE—TERKN. IHEE
MBI R R EIEEIES
o HEIRB—TEHIEERRREEF SQL fn/ERNFIE BT FE
o WZHMH BX SQL BARBLIELHT T ARREAY FTHELR, XATLASIFHR/EMINI—LINEEY 14
e SQLHEVER
o FEH—
o BEIRIEML
o HEESHNHEELN
o ME—MEEEMRESTERS
o E=EE, 2FHH
o ¥ SQL X AMIEEEEASBRIITRABIBEE=RENEH, HP/IMEXNESETHRENLSEE
x®, BEAEEETELRR, ARAGSETEMEXMG

o BARR

» REMIUFENR
" SQL F—PREMHN—PTEEREK
n N (FBT) BERRNN—MFEEG
» —PRAUFETES
o fFEXH

n BEBEMAN T KRBIEENAR
= YIRS ZIRiAY
o 1A
» NPT ERERSHENER
n R E R REFBARERE XA F AR EIXS R A £ R
» MER—TEX
= APAMEMRE EHBEXHE

3.2 BUEEN

o FERCHIEIEEI Rap A
o — M RAMEEEERFNIOIPrAINEIL ST EERE
o —MEIEEPHMELZME
o —MRATEERES TR, MENRSIFHEETR

e SQL HIEHETE X INEE



BRIFN R ellfe MRS B2y

B CREATE SCHEMA DROP SCHEMA
E3 CREATE TABLE DROP TABLE ALTER TABLE
L E] CREATE VIEW DROP VIEW
%5 CREATE INDEX DROP INDEX ALTER INDEX

3.2.1 BN HE X S HER
1. EXER

o EXBALIFLEXNT —TaRZEE, EXTZEEFIUEZRABSHHREENR, HINERK. HE.
L
SQL PENESED R

1 CREATE SCHEMA <f{&™,%> AUTHORIZATION <FHF&>;
® 7f CREATE SCHEMA FR]IM3%S CREATE TABLE, CREATE VIEW #] GRANT 4], Bl

1 CREATE SCHEMA <{8I(#> AUTHORIZATION <fIF®&> [<REXFG> | <HIEEXFF> | <BNEXFT

>1]

2. MFRIE
o SQL P IE B K

1 DROP SCHEMA <#&I{ %> <CASCADE|RESTRICT>;

e Hrh cascabeE # RESTRICT FAEWNIEEH—

o EET cascabE (EX) , RREMBRRINERHEZEPAENEIEES RE MR
o %#FT resTricT (PRE)) , REMRZRAFEXT TROBEENSR (X, MEF) , WEEZ
MBREDIIT, (NHZRAFREED TERIXN RIS EENIT DrROP scCHEMA T5T)

3.2.2 EXRREN . HIFRS51EX
1. EXEAR

SQL FEXEARIER N
1 CREATE TABLE <¥&RE>
2 (<FIE> <EIEEE> [(<FIRTEMAREMS>)
3 [, <FIE> <BUEEE> | <FIRTEMAOREMS>)
4
5 [ <RBTEMAREM>);



<KRB>: MEEXNERRNZF

<FZ>: ARiZRNZTEGE ()

<FIRTBMARFME>: PRBNEMEIINTRE LIRSS

<KRPFTEEARFH>: BDRTASTRIETINTEIEAOREMS
WRFTBMEARFH I RENZROZSTERS, WAFEXERR L, SUEERTMUEXEFIRBATINEXEXR
L

2. FEeRY

SQL AR S R EUEE B R LI
EXRNRMENFEERESERELKE
— T EEER LR E M E TR ZMIPL ZER L ERE RS

3. B EAR
SQL FIEMEARRIERN

A U W N

ALTER TABLE <&R®&>

[ADD[COLUMN | <§fiZll&> <EEEE> [TEMLUR ]

[ADD <FTRRFTEMLR>

[DROP [COLUMN] <3%ll#> [CASCADE | RESTRICT]]

[DROP CONSTRAINT <55EM4J5R%Z> [RESTRICT | CASCADE] ]
[ALTER COLUMN <7%l&> <#UEEE>|;
<REB>BEBRNELREK

apD FaJ A FIEMFT. FHF RN AR ZEH IR ETE AR E M
DROP coLuMN FHFFRIFRERAEIF!

o WIRIEET cascape FEiE, M BEIMIRSIA TIZFIREMITIR
o WIRIEET RESTRICT %21, MIANRZILEMINRSIE, XAZBIBEESERFIGELRIIRIZT
DROP CONSTRAINT FG) B FMIFRIEERITEMARFZ MY

ALTER COLUMN FHIFFBRIEBHIFIEN, BIEEIATIRFEIELE

4. HIBFEAR
SQL MIEREARAGER S

1

DROP TABLE <#&%> [RESTRICT| CASCADE];

1% resTrRICT, NMIMRREBERFIA: SRBFREARARAEEMEMROARASIA, WREERBIZE
RIS R, MIILER ABEH MR
H1E3E cascabeE, MIFRMZFRIZERS: ERFREARRNERN, 18RRI R—IERFR



3.2.3 F5| R L AIMIFR

o EVRSINEMN: MREWEE

o HEHEEEEANRNAFTEEL
o HXAIIEEEERTENTTHYN

o RAMEEEERFBNEMGENRSIEAEFRER, ARPTL AR hEERSI

o XAMEEEERAATENZRS:

SN 11E 2 g : D]
o B+Z5]
o HFIZRSI
o fUEZR5]

1. BT %5|
B RS MEARIN

1 CREATE [UNIQUE] [CLUSTER] INDEX <Z&3|&>
2 ON <RB> (<HB> [<RFE>] [,<HEB> [<RF>1].);

o <RE> ERZRSINEARNET

o R5|: AMBIUEZRN—INHEZI L, BIBZERESORE

o SR> HEERSIENHIIREF, AR asc, B&EFH bpEsc, THRE{EN asc
e UNIQUE : WWZRSIMNEB—1TRIERNNE—REIEDE

® CLUSTER : RNBEEMMNERS|IERERSI

2. B FE5|
WMFURIMNZRS|, NREENESHGE, BUEILH

1 ALTER INDEX <|BZ&3|%> RENAME TO <#iZ&35|&>

3. MR Z=3S|
MR =3 | BEART A

1 DROP INDEX <Z3|%&>;

3.2.4 #iEF 8

o MIEFHRXAMIEEEERAZANTN—ARAR, LR THEETMEEXER:
RABAEX

MEE X

FRIIEX

FTRMLARE X

R IR ERIREAXRR
FtERF

O O O O O o



o XAMIBEEEERRANIT SQL EIEESGEDRN, X EMEAEEMLUEFHRFBENES

3.3 FiEEH

SQL#RMtT seLETE IBGHITHIEEN, ZETABRENERANNFENINE, H—REXAN

SELECT [ALL|DISTINCT]| <B#RIIRIAN> [,<BRIIREANX>] ..

FROM <XRBHMER> [,<KBIMERE>..] | (SELECTIEEG)) [AS] <HIE>
[WHERE <$HHRIAH>]

[GROUP BY <%l&1> [HAVING <HMHRIAX>]]

[ORDER BY <7%l#2> [ASC | DESC]];

g s W N

e SELECT 8 IEEEETNEMS!

e rroM FH): IBEBTWHR (BAXKIME)

e WHERE T8 IBEZWEM

® GROUP BY ¥4 MWEWERZRIEEIINEDH, ZBEMIERENTAN—EH, BESESATERR
RRER

e HAVING f2iE: RBEMEBESRHGNEAS FUMEE

® ORDER BY F0): WEWERKIZIEEINENHAFEFHF

AT B F50R T T B2 AR IERE

Student
e k4 51 Eg FRTE R
Sno Sname Ssex Sage Sdept
201215121 2= L) 20 Cs
201215122 X = = 19 cs
201215123 E& = 18 MA
201215125 [0 i) 19 IS
(a)
Course SC
WS WFES JeAT IR 20y 5 WS 5%
Cno Cname Cpno Ccredit Sno Cno Grade
1 i 5 4 201215121 1 92
Gy 22
2 S 2 201215121 2 85
Y=
3 FEAG ! 4 201215121 3 88
i 422
4 BRIEASE 6 3 201215122 2 90
5 g 7 4
— 201215122 3 80
6 HAE e 2
7 PASCALIE 5 6 4 (c)

(b)
3.3.1 HREW



1. EERPIETI
(1) BHEET]
fBl: BHREPENFSSHS

1 SELECT Sno, Sname
2 FROM Student;

(2) ER=ZERT

Bl EWEAEZENFMICRE

1 SELECT *

2 FROM Student;

(3) EWEIITENE

Bl EWERAZENUE. HEFHARENRR, EXANEFEBRTAR, BERAIRZNEE NS
A F AR

1 SELECT Sname NAME, 'Year of Birth:' BIRTH, 2014-Sage BIRTHDAY, LOWER(Sdept)
DEPARTMENT
2  FROM Student;

EWERN:  (HRIFEN20145)

NAME BIRTH BIRTHDAY DEPARTMENT
=B Year of Birth: 1994 cs
XE Year of Birth: 1995 cs
85 Year of Birth: 1996 ma
5KIZ Year of Birth: 1995 is
2. iEEFERPIETTA

(1) HREEEEMAT

Bl: EWRE T IRENZEZS

1 SELECT DISTINCT Sno
2 FROM SC;

(2) EWiHEFMHTA
Bl: EWHENRERTE20S A FHFEERS



1 SELECT Sname
2 FROM Student
3 WHERE Sdept = 'CS' AND Sage < 20;

3. ORDER BY 1]

Bl BEWRFZERR, BEWEREMERNASHEAY, E—RPNFZERFRESRHT

1 SELECT *
2 FROM Student
3 ORDER BY Sdept, Sage DESC;

4. RERE
Bl: HE1SRENF LTINS
1 SELECT AVG(Grade)

2 FROM sc
3 WHERE Cno= ' 1 ';

5. GROUP BY 1]

Bl: BWFHIRAATEFT 0D NFEEFSH TR

SELECT Sno, AVG(Grade)
FROM SC

GROUP BY Sno

HAVING AVG(Grade) >= 90;

=W N

3.3.2 EiEE11
1. SES5ESEERSH

Bl: BEWESTFEREIRBIRIZT]

1 SELECT Student.*, SC.*
2 FROM Student, SC
3 WHERE Student.Sno = SC.Sno;

2. BB&EE
Bl: EEB—TROEERTEIR (BIFTEIRNTIEIR)
1 SELECT FIRST.Cno, SECOND.Cpno

2  FROM Course FIRST, Course SECOND #ANCourseXRENM T HIE, — 1 RFIRST, B— 1 =ZSECOND
3 WHERE FIRST.Cpno = SECOND.Cno;



3. SMEE

Bl EWSTFERERMERENER, REKEZRNEE

1 SELECT Student.Sno,Sname,Ssex,Sage,Sdept,Cno,Grade
2 FROM Student LEFT OUT JOIN SC ON (Student.Sno=SC.Sno);

4. ZREE

fl: EETEENES,. BR. EERER RS

1 SELECT Student.Sno, Sname, Cname, Grade
2  FROM Student, SC, Course
3 WHERE Student.Sno = SC.Sno AND SC.Cno = Course.Cno;

333 BRREEY

® —“ SELECT-FROM-WHERE iEGJFRA—EIR

B—TEERREES— T EWRN wiERE T HAVING RIBMNFRGHPNERRNREEN
FEIEAEEER orRDER BY F1)

MEXFEW: FEWNEBFERMIRTREN

o MEmS, FELE, BB T FEBEL—AEWNIEZRIKE, FEUNERATEIEXEEN
WA,
BXFEE: FEUNEEUFRHRNTREN
o BEBIMNEEWNFRNE—TE, RECSNEEWHEXNERELERNERENR, FWHEREFGIRME
ERE, WEUTHBRANEREK
o REBIUIMNERNT—1TA
o EEX—IURE, EEMNEREHNETHLE

1. %A IN BEINTFEN

I

Bl BWRE T IRIERBANEERANEEFSHUR
1 SELECT Sno,Sname

2  FROM Student

3  WHERE Sno IN

4 (SELECT Sno

5 FROM SC

6 WHERE Cno IN

7 (SELECT Cno

8 FROM Course

9 WHERE Cname= '{SEZRZ’
10 )

=
=

~

~



2. HFRLEREHEGNTEN

1

U s W N

RS FEBIMIRSIRIETIIRGRIIRIES

SELECT Sno, Cno

FROM sC x

WHERE Grade >= (SELECT AVG (Grade)
FROM SC y
WHERE y.Sno=x.Sno);

3.%A8 ANY (SoME) T ALL 1Bi1E89FEiH

Lk

A U s W N

SELECT Sname,Sage

FROM Student
WHERE Sage <ANY (SELECT Sage
FROM Student
WHERE Sdept= ' CS ')
AND Sdept <> ‘CS ‘ ;/*IBXEXREERBNRMGE +/

4. A EXISTS 151EMNFEIG

1

BEEFBIRME T 1 SIRENFENR

1 SELECT Sname

2 FROM Student

3 WHERE EXISTS

4 (SELECT *

5 FROM SC

6 WHERE Sno=Student.Sno AND Cno= 'l');
3.34 K881

o ELRETERIFHIRIE unton . RIFFE INTERSECT FIZEIR{E EXCEPT
o ZNESHRIENZTEWERNIIEWIER; XIRINAIEIESEE ) JiiEE

1

~N o ol W N

BEWR(E T IRIR1 B RME T IRIE2HZEE

SELECT Sno

FROM SC

WHERE Cno = '1'
UNION

SELECT Sno

FROM SC

WHERE Cno = '2';

D T ENRZANZAESERTIAT195NEENRE (MySQLERIAZIFRS

EWIFHENNZRF T ENRZRER —T2EFR/ N NEEGRNFR

#1F)



SELECT *

FROM Student
WHERE Sdept = 'CS'
INTERSECT

SELECT *

FROM Student
WHERE Sage <= 19

~N o ol W N

SEPr MR E W BN ZRFFIRTATI195MWFE

1 SELECT *
2 FROM Student
3 WHERE Sdept = 'CS' AND Sage <= 19;

Bl: EWHENRZERNZESFRAIRTI9FNFENES (MySQLERIAITERIRE)

SELECT *

FROM Student
WHERE Sdept='CS'
EXCEPT

SELECT *

FROM Student
WHERE Sage <=19;

~N o O W

Ehr EREWMITENBERPERKRT195NFEE

1 SELECT *
2 FROM Student
3 WHERE Sdept = 'CS' AND Sage > 19;

3.3.5 ETIRERNEN

o FEIAMIAIALIFE whERE FE)F, BRIMUHIAE FrRoM FEH, XN FEWEMNIGIIRERMANEE
WHEBENR

o MRTFEWPRXARERY, REXRIUTEEREMS, FEIE seLect FHFERFIRANERINEME

e BT rroM FHAEMIKRERE, as XBFAINEGE, BLTANIRKERREE 5%

Bl HHEESTFEBIMhE S REREFIIRGNIRES

SELECT Sno, Cno

FROM SC, (SELECT Sno, Avg(Grade)
FROM SC
GROUP BY Sno)

AS Avg_sc(avg_sno,avg_grade)

A U s W N

WHERE SC.Sno = Avg_sc.avg _sno and SC.Grade >= Avg_sc.avg grade



3.3.6 SELECT &0 —Agtg=(

SELECT 1BBJHI—RZIETNA

SELECT [All|DISTINCT] <B#RREARN> (3R] [,<BHRRARX>(51R]1]..

FROM <REZIMEE> (A8 [, <KBNUEE> (3121 .. | (<SELECT>) [AS] <Al&E>
[WHERE <$HFMRIAI> ]

[GROUP BY <%lf1> [HAVING <FHRAX>]]

[ORDER BY <%ll%2> [ASC|DESC] ]

U s W N

o HinFIRIARAIANIEIETC

o x

0 <FKE>. *

O COUNT ([DISTINCT|ALL])

o <XRBIAMER> [HA] [, <KBAIMER> [(3&]] .
o RERIM—AEIN

(COUNT
SUM

AVC , ([DISTINCT | ALL] <514 >)
MAX
MIN

\ J

e wHERE FHMIFHRALAANIZE

(< mEs 4>
1. RS>0 { ot

[ANY | ALL] (SELECT jf)

<IRHER &> <RSI &>
2. <Jt4>[NOT] BETWEEN { _pe sy AND { e

| (SELECT i49) (SELECT j4y)
3.

<A1 4>[NOT] IN { (SHHL> [[<fH2>..])
(SELECT i54))

4, <[EM45E> [NOT] LIKE <[LEZeEE>
5. <BM%)8¥&> Is [NOT] NULL
6

. [NOT] EXISTS (SELECTiEf))

~

<> { AND U s ((AND L s
OR OR

3.4 BUREF



3.4.1 HNEE

1. lEATTAH
HHENTCAER INSERT BT R N

=

INSERT
INTO <KRBZ> [ (<BMYI1>[,<EMHFI2> ..)]
VALUES (<E&1>[,<¥E82>] .);

w N

3FF 1nTO FH

EEZBABENRE LB

BIEFIRNGRE A5 RE X FRIIRF A —

RBREERMIIN, RIBEBANE—F7ENTAH, BRMIIBEMESREXFrINFE—E
EER D RN, mANTATEEREMY LI=E

e XF varues 4, IRHUMENTEFENERLANS nro FE)ILES

O O O

o

Bl KB—THFETHEAE student KPP

1 INSERT
2 INTO Student (Sno,Sname,Ssex,Sdept,Sage)
3  VALUES ('201215128','f&&¥','8B','15',18);

2. HANFEHER
BAFEWE RN INSERT IEORIN

1 INSERT
2 INTO <&RBZ> [ (<BMII1> [,<BHII2>..)]
3 FBEH;

Bl: WE—1FR, REENTHER, HIEEREANEE
BAEREEFEL— TR, EFIIERARR, H—IIFRENNRETIFIR

1~ CREATE TABLE Dept_ age
2 (Sdept CHAR(15)
3 Avg_age SMALLINT)

ARG student MADERFHIFER, BEARABMTIFREANNERFR

3.4.2 {EIER

EBURMEXFRAERIRIE, HIEON—MRIEXH



UPDATE <¥*X7%&>
SET <F&> = <RIAH>[, <G> = <FKEAX>..
3  [WHERE <%MH4>71;

N -

HIfgeREBUEERPIHE wHERE FHFRMHITA
sET FALAH<RIAN>EVERTERENREES!
NREME weERE 6], RABERRFHMETA

Bl B BIBZREZERZENNGET

UPDATE SC
SET Grade=0
WHERE Sno IN
(SELETE Sno
FROM Student
WHERE Sdept = 'CS');

A U W N

3.4.3 MR ENIE

MFRIE A —ARIEUA

1 DELETE
FROM <&RHE>
3 [WHERE <%f>;

N

DELETE 1B0IHINEERMIEERFMERHE wHERE FHZKMHMIFRBETA
WRBHE whErRE IBANRIMERRPOFAETE, BRIEXHEFHS
DELETE 1BGIMIFHNERTPIEIE, MARKXTRHNENX

Bl WERT BRI FE RFAR2ENITRICRE

DELETE
FROM SC
WHERE Sno IN
(SELETE Sno
FROM Student
WHERE Sdept = 'CS');

3.5 E{EMNLE

o FEMEFNBEN FFE R TEXNE
* SQLESARLTANELRUE—ERR TRZE, —RENT/LMER:
o ZREMNZAE—ME, EERAMEENERME
o ZRMATNIZBE
o HTRWERENMETIERS
o TER—MREHRNE, SBETHENM. WXREEFREGHRNOEE, FEMITIRIOLIE

A U s W N



1.EENE

f5l: BSCRABA—DITE, FAEEE"201215126", RIEEE"", BENT

/.

1 INSERT INTO SC(Sno,Cno,Grade)
2 VALUES('201215126', 'l', NULL);

2. S {ERYFI B
Bl: MStudentFR A% hiRiE T BUBIZEER
1 SELECT *

2 FROM Student
3 WHERE Sname IS NULL OR Ssex IS NULL OR Sage IS NULL OR Sdept IS NULL;

3. EMARFMG

BHEEX (FEHEX) FH vor NuLL HRFAMARENZE, M7 unioue FREFIEMETERTE, BEMS
ANEEEN=E

ATENERGE. EREEMNZEEZE
o FTES5F—NME (BFES—ZTEH) NERZENERNZTE
o TES55—E (BES—1ZE) NIERIZENERN UNKNOWN
e B unkNowN f5, E4i_{H (TRUE, FALSE) BHEMY BT ={E1ZiE
o AETMIEGH, RBE(E waEre ] HAVING FHIMAIFSME N TRUE MITTATBIEHIERNBMEER

Bl: EHR 1SRN RBNZEUARRENZE

1 SELECT Sno

2 FROM SC

3  WHERE Cno = 'l' AND (Grade < 60 OR Grade IS NULL);
4

5 /*EE*/

6

7 SELECT Sno

8 FROM SC

9 WHERE Grade < 60 AND Cno = '1'

10 UNION

11 SELECT Sno

12  FROM SC

13 WHERE Grade IS NULL AND Cno = '1'

3.6 tE

o MERM—TEH/LTEERER (FHE) SHNESR
o HMIEEFREFMMAENEX, MAFRREXSNEE
o —BERPMIBERETMN, MIBFERLASEDRE2NZE



3.6.1 EXLE
3.6.1.1 EIL{IE

SQLiE=H CrREATE VIEW M<SEIME, H—RIEKH

=

CREATE VIEW <fIEI&> [ (<F&> [,<FE>]..)]
AS <F&Eif>
[WITH CHECK OPTION];

w N

o FEHAMNEEEM serEcT 154G, EEFLAEE orbER BY FAH] pIsTINeT %8iE, MEVATFEIKRS
H9SZEN
® WITH CHECK OPTION RXIHLE#H{T uPpATE, INSERT ] DELETE IR{ERTEMRIEER. HASMERAIT
wEMEEXPREEZY (BFEBFNEREREAR)
o AMEMNEMIIZEEHMERAEZEIETE
o IREWTHENEZTEMIIZ, MRS ZMEBRFERP seLEct T8 BIRIIFRIEFERAMN
o TINERLTIETE LM ENIFRETIE
o ENTBEmIIERERMIIIRIAN
o ZREEIIALT /LT ERINWENMBENFER
o REGNMEFTANENIEAMNESENRF

Bl BIAEERFENME, ABERETERBEANRFIDJFRDZMERBERRNFEE

CREATE VIEW IS Student
AS

SELECT Sno, Sname, Sage
FROM Student

WHERE Sdept = 'IS'
WITH CHECK OPTION;

A U W N

3.6.1.2 RN E
RS =

1 DROP VIEW <{iE|%&>[CASCADE ;

o ZEG) MEIET SRR FE E R EIE X
o MRZMELESH T HAINE, (£ cascabe LEAMFRIED, IEMENBESLRAERE—ZRER
o MIREREN, BXEXRSHNMEMEEXHLHNZIMER prop view BRI



3.6.2 M E

XAMEEEEAZAITHMNENERN, BXTERNERNE, REEHTIRNER. HEFESFE. URF
£, WMEIEFEFREMENEX, EEXFNFERINAPNEBSSER, BRESNINNERRNEIS,
REEMTEETHNER, XI—ZRIERNAEHE.

Bl EWRET1SRENEERFEE

1 SELECT IS_Student.Sno,Sname
2 FROM IS Student,SC
3  WHERE IS_Student.Sno = SC.Sno AND SC.Cno = 'l1';

3.6.3 EF{IE

AT MERTTIRFEEENER, FLXNAENERRL BRI EARNERR

GBEEME—F, SNENERRFLEBINEIER, BRANERRNEFIRE

—fgith, 1T5IFEIER TEHRY
SHEAMRBNENEFARRABAERE . —LENERAATERN, HANXENENER ERE—MER
SR AL IS RN B AR R AV E

B: BEBRFAENME 1S student FZFS"201215122"HF4 BN "X R”

1 UPDATE IS Student
2 SET Sname= 'YX’
3  WHERE Sno = '201215122';

HRERNEMETN:

1 UPDATE Student
2  SET Sname = 'R’
3 WHERE Sno = '201215122"' AND Sdept = 'IS';

3.6.4 HLEIREA

VLB RS B L P B R 1

MEERF NS MR EERFR—E, ENBEFEAZENER
MEN EMBIEERHE T —ERENZEIR 1

MBI REBE I 2 B R IR R 2RI

& HH9F A E AT A E BRI RIAE )
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