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< SQL (Structured Query Language)
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3.1.1 SQL KA E KB
3.1.2 SQLKHF S
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3.1.1 SQLK A S K B

P ifE miE (Z) I KA HIE PnifE RERE | x4 HBIE
SQL 86 19864F = SQL 2003 3 600 2003
SQL 89(FIPS 127-1) 12071 19894 | SQL 2008 3777 2008
SQL 92 62271 19924F = SQL 2011 3817 2011
SQL 99 (SQL 3) 170011 19994£ = SQL2016 4035 2016

*®3.1 SQLirER R BT

Introduction to Database Systems



SQLH=ESKE (82)

B SQL 86f1SQL 89% A Y.

B SQL 92F1SQL 999" B AN— RFIJTFBHIE 7. Flan, SQL 921jn v
SQLAAZED . SQLK AT,

B SQL 999 EVHESE . SQLEAME . SQLAAZEN . SQLKA TR
. SQLIE EIESHE. SQALAMHEE RN EHENMSQLMN RIESHEF

B SQL20163 B2 712745, FIAXMLER!, WindowR#.
TRUNCATE#/E. BfFF##E L &XJSON (JavaScript Object
Notation) k7%

HEl, &AM REABEEEERGRE FSQLIMER FTA B AL

Introduction to Database Systems




3.1 SQL#EA

3.1.1 SQL WA S5k E

3.1.2 SQLKHE S

3.1.3 SQLAIE:AM A
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3.1.2 SQLA 4R A

1.J18845 & B XK 4 —
mEHEEES (DDL) , HiEHRIES (DML) , HIEEHIIES (DCL) T
BET—1&.,
W 1] DU ST 58 R PR A R B e R TE B0 :
o | 2 A BR H 3 PE AR =X
o il EEARE, QEMAE
o FFBIEE, BFBEWMMMSERE. ELSLES
o HEFEEH, BIFELEMEH. SEBMERH I RIEHEF
o BB MEN, MBHMMERELRR, BIEESENERES
B PEFEERANIZITE, RS EMEN B0ZE S 2
B HERER G —
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SQLAJRF R (£8)

2. G = EART R
BRI PPRER R BERERIE S 1 0 7E, AR B IR
BSQLAERE “Mfta” , BT BERBE
B PR RIERE DL KX SQLEBAESTE B R4 B 3 58k
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SQLAJRF R (£8)

3. H RIS RIERIEST N
2R, PORBERR A FERFERERRN, BIENRE—FILR
B SQLRAEEH#IET N
o BIENKR. AMRERIURTHNES
o —KHmA M. EHBERKXN KRBT AR TTHNES
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SQLAJRF R (£8)

4. VLG —RITBRE Rt 2 e 75 5
B SQLEMKIES
Be % I A7 H A T BRpL A B HIAE A 75 =
BSQLX ZHANIES
SQLAE IR A B EFZIES (HlC. C++. Java. Python) FEFH,
HEFE R B R TR e B
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SQLFJRER (Z8)

5. 55 MG HA%aR
B SQLIjREMR R, SERUZLIIEE R 91 3 H
sSQL Ihfg 2]
¥i#EE X | CREATE, DROP, ALTER
HPEEH  SELECT
¥iE#Y.  INSERT, UPDATE, DELETE
¥iEiE% GRANT, REVOKE
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3.1 SQL#EA

3.1.1 SQL K245 KkE
3.1.2 SQLKHE A
3.1.3 SQL A HE2
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3.1.3 SQLKZE A S
SQLA % R BEE S HE R T

B S

Y A3 Sk KA } Bl
frft AL it St }F‘@ﬁﬁ
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SQLREAME S (42)
cHAE

4

L)

L)

B RSN AERR

B ARBFEEEHERGT —PRARN N — P EAER
B — PN ERE N EARR N —

B — /N RA U TR 5
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SQLAJEABE S (48)

T SCAF
WP S AP EL S M R T Ok R B0 R B AR 2
B YVEC G R R E T B RS B E B
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SQLAJEABE S (48)

o B
B AR B AL B P 3 R
W Ed P R A7 O B ) S ST AN A7 PR B o o Y B
m YRR — AR
m A LR B AL

Introduction to Database Systems



BT RARBIEFERMEE S SQL

3.1 SQL#R
3.2 i X
3.3 HEEW
3.4 FEEH
3.5 TEKEHE
3.6 ME
RE/NG
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3.2 HIEE X
<+ SQLAEHE 2 X ThRe:

B HHE R E X
B R E X
m AL BN 5] B E X
sy B
(ollf ] 23 B
¥ 35 EMNX | CREATE SCHEMA A DROP SCHEMA | *SQLiz#HETLENIEA]

=3 CREATE TABLE DROP TABLE ALTER TABLE

R CREATE VIEW DROP VIEW

=5 *CREATE INDEX *DROP INDEX *ALTER INDEX
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R

BEE (FHRERNEZO

d

R

RULME. RIIF

 RAYEEEH ARG RME RABIBEE X R an 24 L
B —PNEABIEESEE RSN LHE (Instance) HE] AR 2 MNEIERE
B — AR EF AT UL 2 A
B EATEECLEZANER. HENRIIEFHIEENR
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3.2 ZHE e X

3.2.1 A MR

3.2.2 EEARMEN . WE5EHK
3.2.3 B3| HEVL SMER

3.2.4 HIEFH

Introduction to Database Systems



[%13.1] A FWANGE X —4 “ZAER” FS-C-SC
CREATE SCHEMA “S-C-SC” AUTHORIZATION WANG:

[%13.2] CREATE SCHEMA AUTHORIZATION WANG;

ZIERRARE<MAL>, <EAL>BE NI ZWANG
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ORI (82)

o B XA SER EE T —AM a4 2 .

 FERXANZEFA] DL ZBEAN B EHEEEN SR, FliniEx
*=. ME. &34,

< ZECREATE SCHEMA® 1] P\# % CREATE TABLE,
CREATE VIEWAIGRANT 1],

CREATE SCHEMA <% 4> AUTHORIZATION <f] /" &>[<%&
FE ST A)>| <AL B R L7 A)> | < AUE LT H)>]
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ORI (82)

[#13.3] ANHPZHANGEIZ — i Test, HHIEH FE X—/FTab1.

CREATE SCHEMA Test AUTHORIZATION Zhang
CREATE TABLE Tab1(Col1 SMALLINT,

Col2 INT,

Col3 CHAR(20),

Col4 NUMERIC(10,3),
Col5 DECIMAL(5,2)

);
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2. MIERAE

< DROP SCHEMA <#:{4> <CASCADE|RESTRICT>
B CASCADE (ZE%)
o JiHI BRAE 2 Y [B] B FE 2 2K A0 B R0 B X & #E M BR
B RESTRICT (fR#iD

o INRZHEATEX THFENR (R, REF) , N
B 48 1% MIBR1E 5] IPAT -

{5 SR S AT R IR R A BT
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MBS (42)

[#713.4] DROP SCHEMA Test CASCADE;

MR A Test
ZAE e K FR Tab1 485 i kR
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3.2 ZHE e X

3.2.1 B LE MR

3.2.2 HARKEX. WE5EBHK
3.2.3 R HEL SMER

3.2.4 HiEFH
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& X AR

2 1.ENFREAER
CREATE TABLE <% %>
(< 48> <HIERE>S[ <F| R BEHELR ]
[,<%]48> <HIERE>[ <FF B BMELAR>] ]

[<RETEMLLR>]);
B <FTA>: FTEEXNERRNS T
B <Fl%> ARZRIENEE (B
W <R RBVEL > W RANR LS S BAELA R
B <ER TR YR—ABRENBEIEFIH EBIEA R
B IR TR KRS BIES], WS XAERE L,
5 W BE AT PA e XCAES et m] PA e AER K
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EXERR (5)

o DA SR A PE
EX— “FAIER” =S-C-SC, BFELT=1EK:
B “ZA” F. Student(Sno, Sname, Ssex, Sbirthdate, Smajor)

B “HF” ¥: Course(Cno,Cname,Ccredit,Cpno)

B “FEARR” R: SC(Sno,Cno,Grade,Semester,Teachingclass)
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—4E053.1

FHIR R
3R K7~ B B3
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224 Student

[$13.5] &3 “Z4” FKStudent

CREATE TABLE Student =

(Sno CHAR(8) PRIMARY KEY,
I* 5|2 SE R L) IR %A, Sno F 5/

Sname VARCHAR(20) UNIQUE, I* Sname B ME—1F*/
Ssex CHAR(6), UNIQUE
Sbirthdate Date, AR

Smajor VARCHAR(40)
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HBFE& Course

[$13.6 ] Bi.— “fFfE” FCourse
CREATE TABLE Course
(Cno CHAR(5) PRIMARY KEY,
Cname VARCHAR(40) NOT NULL,
Ccredit SMALLINT, HEABR
Cpno CHAR(S),
FOREIGN KEY (Cpno) REFERENCES Course(Cno)

);

Cpnos /Mg
w2 E R Course
B2 %R Cno
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FHEREKSC

[513.7] 1L “ZFAiER” RSC
CREATE TABLE SC

(Sno CHAR(8),

Cno CHAR(5),

Grade SMALLINT, I* RS

Semester CHAR(5), TR 2R/

Teachingclass CHAR(8), [*ZAiRMBHE—TiRATERB I
PRIMARY KEY (Sno,Cno),

FEERAN R, DAERNRR EBEFATE
FOREIGN KEY (Sno) REFERENCES Student(Sno),
PFRZETEBEMLAIIN, SnofsMy, SRR Student */
FOREIGN KEY (Cno) REFERENCES Course(Cno)
PFRETEBEMELIR, CnoksME, #HSHRRECourse?/
);
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2.5 9ERAY

2. B ERA
B SQL A3 IR F 2 9E 25 AL SR SE Bl
B E R BENFEERHESHERBLKE
m 3% R P g e A
o BUE i
o E iz
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B RA (82)

HHEART P
CHAR(n), CHARACTER(n) KENniIEKFZ&FH
VARCHAR(n), \ -~
CHARACTERVARYING(n) | BN KEANMIZK AT
CLOB R R
BLOB ZIEHIRAT B
BH (471 , ETEREZ[-2147483648,
INT, INTEGER 2147483647)
SMALLINT MEE (2779 , BUEEHIRZ[-32768, 32767]
BIGINT RNEH (8FH) , BETHIZ[-2263, 2463-1]
HIERT
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B RA (82)

HAERA P
—\L A \l:l\ 4\ 0 é s /D w3

NUMERIC(p, d) %gf&j glla?puﬁi (MRS DR Hik, DMREE
DECIMAL(p,d), — \ \ . :
DEC(p, d) FINUMERICZREL, BEEREAZpAdEFRE ]
REAL R THSREEREEER AL
DOUBLE PRECISION | ER8-T ML 23 K5 B 1) XURS FEVE 3L
FLOAT(n) ERERF A, BREZED AT
BOOLEAN BHEM/RE
DATE HH#, 8&F. A. H, B AYYYY-MM-DD
TIME e, BE&—HBE. 2. #, X AHH:MM:SS
TIMESTAMP i [B] BRI A
INTERVAL N B G i
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JEAER

*IEAER
B F—NEARBETR IR, —MRABESIELR
W e A EARPTREN

@ Jjik—: FERATHEME NN
Create table “S-C-SC” .Student(...); /*Studentf )8 ZS-C-SC*/
Create table "S-C-SC".Course(...); [*CoursefijB = ZS-C-SC*/
Create table "S-C-SC".SC(...); [*SCHrB IR Z&S-C-SC*/

® Jiin—: TERIEEIES] T FN AR

o Jiin=: WEMBRIHKENX
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BRAGR (5
sRIEEAR LMEENS) i, HREREER, RGN

Y15 2 B R B N BT B R

P RAFBETHRGSMARAINIRT S — A ERESEN
B0 X R HIR A

CEERBEFTIENZBEIBAARE, RAKMESHEIR
BTN SETHERES: SHOW SEARCH_PATH;

B RN ZARINMER: Suser, PUBLIC
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RASR (82)

B YEEEEAA ST URERREE, REENERE
® SET SEARCH_PATH TO "S-C-SC", PUBLIC;

® & N HAR:
Create table Student(......);

® 77 S-C-SC.Studenti A%

O R APMEEERGRIERBET R —IMRALS-C-SC, Hi
AR AN N E AL Student B & KR I
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4. [BUEAR

ALTER TABLE <%4>

[ ADD[COLUMN] <#%1| 4> <H3ERE> [ HBELHR ] ]

[ ADD <R e BMEL R >]

[ DROP [ COLUMN ] <%1/|45> [CASCADE| RESTRICT] ]

[ DROP CONSTRAINT<5E# M2 3 4> RESTRICT | CASCADE ] ]
[ RENAME COLUMN <%1|4%> TO <#7514> ]

[ ALTER COLUMN <%1|4> TYPE <¥(#5K%E!> |;
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BRESLR (52

B <RE>EEBUHESE
® ADDFRJH TS #rHIZ K B LI RMB IR K e B LR

B DROP COLUMN-TA] T Mg & i 51
® NRIexE T CASCADEE, N B3MERTIH T %5 ) H AN 5

® IR +sxE T RESTRICTRIE, MR ZFgi KA R5IH, RABEEEERGRKIE
76 i kR % 5|

B DROP CONSTRAINTFH) T Mz T8 & B SE B2 R
B RENAME COLUMNFA)HF 2514

B ALTER COLUMN-F#]H a5 K a2 1Y
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BRESLR (52

[$13.8] FIStudentR N “HEFEHIE” F|Semail, HEHERENZRF
ALTER TABLE Student ADD Semail VARCHAR(30);

FEAFFFRAT DAY, FRMNF A

it
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BRESLR (52

[#3.9] % Student3 F 4} 4 H #ASbirthdate {1 %324 % HDATER! %
NFERHR
ALTER TABLE Student ALTER COLUMN Sbirthdate TYPE
VARCHAR(20);
IMER, DATERE 5H19F7, FrLMEBAVARCHARR K EE K TET19%

[$5113.10] 3G 10 URFE 48 BR 04 25 B ME — B 1) 24 3R 2% A4
ALTER TABLE Course ADD UNIQUE(Cname);
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5.1 BR 2 AR

DROP TABLE <¥* 4> [RESTRICT| CASCADE] ;
B RESTRICT: kxR 2% BRH|HY
© SR Fr) 3 A R A B He M 2R R 0 BR3P
® IR FEKBZR AT S, MR A R
B CASCADE: MiIkRiZREE RH
o TEMIBE AR HFIRT, AHRIIKIIN R —FEME
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MIERZEAR (52

[%13.11] Mk Student®, %E#FECASCADE
DROP TABLE Student CASCADE;
W AR E MR, BAEHmER
R BRG] WE. ik A5 — b i
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MIERZEAR (52

[%13.12 Mz Student®, FER LEEHE, EFRESTRICTH}

RA ﬁn%J%,ﬂ?%CASCADEHT—IUs%J%ﬁ AL B B ER -

CREATE VIEW CS_Student [* Student _EE#LIHE IR S5 HEAR LAV EY
AS

SELECT Sno,Sname,Ssex,Shirthdate,Smajor

FROM Student

WHERE Smajor="i+H B2 58 AR’;

DROP TABLE Student RESTRICT; I* kg StudentR*/

--ERROR: cannot drop table Student because other objects depend on it
I* RGREHIRER, FEKBIZENNR, HRAREMER/
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MIERZEAR (52

[$13.1248] £ FECASCADER 7] kR R, L& B s Mk

DROP TABLE Student CASCADE; I Fx Student®*/

--NOTICE: drop cascades to view CS_Student
PFRGR BRI, IR _E A0 E 4 A R/

SELECT * FROM CS_Student; I* CS_StudentL E AT

--ERROR: relation " CS_Student " does not exist
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— 2E0Y3.2

AF7FESDROP TABLE
Kb 2 TR R B3
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3.2 ZHE e X

3.2.1 A5 LE MR

3.2.2 EEARMEN . WE5EHK
3.2.3 B3| HEL S5MER

3.2.4 HIEFH
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3.2.3 E5| & 5 kR
SR BK: REERE

S HIEETE NET:
Wi A BRI S
BB+ &5 (S NZEEM3.2FshE B+ FH) )
m 57 (hash) &3]
m i & &5

o f%‘:)f_f( .
B B+ R 5| A s FE R A
BISAERI AEAERERE IR
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< WER] LB SRR T
BEEEEHERRRNEE (HEMRBIAND
< WA R 5
B RBEEEH RS H 3B

> F RS

WS ABEEEE RS B3R # S E R 5 E AU
&, RAPAWLEEMIEERS
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1.8 &5

< BRI
CREATE [UNIQUE] [CLUSTER] INDEX <& 35| &>

ON <R HZ>(<F|B>[<IKFF>][,<F & >[<KF>] ]..);

m<%> BRERSINERRNLT

BR5: JURBVEZRN—IIRES| L, #5242 AHE
S0k

m</k7>: HERSIMERNFEETRF, HR/F: ASC, [EfF:
DESC. #RiAE: ASC

B UNIQUE: RIS —INRIIMERNNHE—FREEICx
BCLUSTER: RREBVHIRTI ZERERT
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BRG] (88)

[$13.1318 “ZF4ER” BIEE S K Student. CoursefISCEANRBEILET,
EI'Studenti§ ZEEBRZTFEME—KT], CourseRIZRELFAFEME—
%‘%‘I SCRIZESHRFMERESFEFEM —RS (BLRBESHEF, MR
— N SHIRRESHER)

CREATE UNIQUE INDEX Idx_StuSname ON Student(Sname);
I*{RAE T SnameBUME—{H K2 51 */

CREATE UNIQUE INDEX Idx_CouCname ON Course(Cname);
I*Jn_ECnameBXME—{E B LI TR/

CREATE UNIQUE INDEX Idx_SCCno ON SC(Sno ASC,Cno DESC);
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2.2 &E 5l

< 2.8 & 5|
< ALTER INDEX <I[HZ 5| 4> RENAME TO <#r& 5| 4>

[$513.14] ¥ SCE ldx_SCCnoZx 3| &% ~ldx_SCSnoCno

ALTER INDEX Idx_SCCno RENAME TO Idx_SCSnoCno;
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3. MRz 5

<+ 3.k &S
< DROP INDEX <% 8| 4>:
MERRETIE, RGN EEFRFBERRZEII MR

[%13.15] MiBrStudentEF]ldx_StuSnameZ 5|

DROP INDEX Idx_StuSname;
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3.2 ZHE e X

3.2.1 A5 LE MR

3.2.2 EEARMEN . WE5EHK
3.2.3 B3| HEVL SMER

3.2.4 HIEF
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3.2.4 7 4L

CHEFHRHEXRRFEEETHEREATN—HRAR, BEERTH
BEEFFEENER:

B RREIE X

m LB E X

B =5 5E X

B SEBMHAIRE X

B 52K HH PR E R ERERUR

B SZiHE RS
o REFIEEEHREENITSALKBEE € EAIN, BEETE D
BIE 7 R P RIAENE B

~ BN ERLAER, RRBFEFEEERGERBELGRE TR
K115 BT A B RIS AL E X
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