I RICIRTIC

An Introduction to Database System

b b

G

x| o
Email: qiliugl@ustc.edu.cn
WRAE 2 W

An Introduction to Database System 5/20/2021



&) H 31: Kb HIDBMSS:— & F A1 515

o DBMSHE fH i) 25040 15 il D fie
(MEFERZ 2% (Security) fRY (F4E)
ORIPEHE AT IR AN G2 1R 4 36 5 ) 0000 1 it 25 TR
QBRI TEEME (Integrity) fufr (5553)
P BRI IR UMV N, BORIE R 2 R 2 — B PR R .
)R EKE (Recovery) (ZE10%F)
R B e WA RS R B3 — SRR IEBIRAS .
(4)7 & (Concurrency) %l (E11%F)
$F 2 F P B R E I LA S AR, b7 (b AR TP A3 B R I 45 2R

An Introduction to Database System 5/20/2021



B I e M

K B ) e
B 1 LT PE A 24

s 1 58 B 2 e A R R

B e B

S5 A0 P P A AE AT 5 TR ORI, 2 B 1L 250 2 A7
AN IE T B

BEYEXT B ANEE X AR

L€/ A 7ee g
A R I 37 1 05 B O B {5 47
Gt B ARV P AR

An Introduction to Database System 5/20/2021




NYETEE FE R 28, DBMSHAN:

1R 8 S5 B 2 R 2 A4 HI AL

2 Bt e B A ) T I

3.H 2 b

An Introduction to Database System 5/20/2021



5 B R e

5.1 SEARSEEANE

5.2 ZHa e

5.3 FH 7 & K58 5
5.4 SEEEMEL R A 44 A
*5.5 45 7 B 58 2 14 PR ]
5.6 filiR A%

5.7 /N

An Introduction to Database System

5/20/2021



22 SEARSEENE

AN SARSE RN (Entity Integrity)
B EARERKRRARNEEME, NEHEANRITE
B, FIHTE2UFAE:
SAP(SUPERVISOR, SPECIALITY, POSTGRADUATE)
POSTGRADUATE: Fi3 (REMALEASSEL)
AreEEE

An Introduction to Database System 5/20/2021



2 2] ISR

43 (Foreign Key)
WFREARXRARK— N —HEME, HARKRARKIME.,
WRFE5EARKRSH) EMK AN N, NAFRFREARRKERR
7S
K RARRFHASHAKLFE (Referencing Relation)
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[$1] ¥iStudentzE H Sno )& 1H € X NG
(DIEF) e X EM
CREATE TABLE Student

(Sno CHAR(9) PRIMARY KEY,
Sname CHAR(20) NOT NULL,
Ssex CHAR(2) ,

Sage SMALLINT,
Sdept CHAR(20));

An Introduction to Database System

5/20/2021



8 (%)

)FER P E X EM

CREATE TABLE Student

(Sno CHARQ9),

Sname CHAR(20) NOT NULL,
Ssex CHAR(2) ,

Sage SMALLINT,

Sdept CHAR(20),

PRIMARY KEY (Sno)
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[#12] ¥SCERFHISno, CnolE 4 E X AN

CREATE TABLE SC
(5no CHAR(9) NOT NULL,
Cno CHAR(4) NOT NULL,
Grade SMALLINT,
PRIMARY KEY (Sno, Cno)

);
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28 X (52)

B, RASCH—NImHR R —NFEIEBRRE I TRER S,
(Sno, Cno) =ZFM. Sno, Cno% =M 5| FStudentR i)
FHr M CourseZR ) 7Y

[#13] & XSCH ISR EEM:
CREATE TABLE SC
(Sno CHAR(@) NOT NULL,
Cno CHAR@) NOT NULL,
Grade SMALLINT,
PRIMARY KEY (Sno, Cno), /*7ERYE L LA 5wEME/
FOREIGN KEY (Sno) REFERENCES Student(Sno),
FOREIGN KEY (Cno) REFERENC rse(Cno)
) fERFE LB IE
SEEME
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1. JE44(NO ACTION) AT
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2. B (CASCADE)¥:/E
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[Hl4] B 3Ni0EH S B SE B i3 2 b B~
CREATE TABLE SC
(Sno CHAR(9) NOT NULL,
Cno CHAR(4) NOT NULL,
Grade SMALLINT,
PRIMARY KEY (Sno, Cno) ,
FOREIGN KEY (Sno) REFERENCES Student(Sno)
ON DELETE CASCADE  /*Z; B Br SCFR A AH L H Judi */
ON UPDATE CASCADE, /*Z(H%5 #SCZR HAH M i a4/
FOREIGN KEY (Cno) REFERENCES Course(Cno)

ON DELETE NO ACTION
/* R course T Ko iE L T 5SCEREA— BS54 i Fx+/
ON UPDATE CASCADE

[* 45 HrcourseR F Flcnob}, 75 FSCR A AH M F1 4 */
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1A SR FEUE

[#I5] FERXSCHEHES, UiEHSno. Cno. Grade/gA I E
CREATE TABLE SC
(Sno CHAR(9) NOT NULL,
Cno CHAR@) NOT NULL,
Grade SMALLINT NOT NULL,
PRIMARY KEY (Sno, Cno),

[* MRIAERE € LR EEM, FRE T Sno, CnofAH=E,
WA EA R BEER E SORADLE T */
)
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2. 5B ME—

[Ble] ZESLERIIRDEPT, ZEKRIEF 1A Dnamed | BUEME—, %S
Deptno?i| A F 5

CREATE TABLE DEPT
(Deptno NUMERIC(2),
Dname CHAR(9) UNIQUE, /*ZE>RDname%|{&ME—*/
Location CHAR(10),
PRIMARY KEY (Deptno)
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3. A CHECK G 1E 15 x€ FIME N 1% 12 ) 2k A

[#17] StudentFEHISsex R MFH “5H” 8 “&” .

CREATE TABLE Student

(Sno CHAR(9) PRIMARY KEY,

Sname CHAR(8) NOT NULL,

Ssex CHAR(2) CHECK (SsexIN (‘587 , ‘&’ )),
[0 JE P Ssex R R B BB '8l 22" #/

Sage SMALLINT,
Sdept CHAR(20)

);
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[#19] ZFEMMERNE I, HLFPARRUMsAT L,
CREATE TABLE Student
(Sno CHARQ9),
Sname CHAR(8) NOT NULL,
Ssex CHAR(2),
Sage SMALLINT,
Sdept CHAR(20),
PRIMARY KEY (Sno),
CHECK (Ssex="%' OR Sname NOT LIKE 'Ms.%')
%58 T e Snamefl SsexP A JE MEAE 2 [8] I L) R 45 A4F+/
);
A2 Z R T A R E I Dk &, KASsex="%&" FYOL;
L2 B R, EEE AN AL T —E A e LA Ms. AT 3k
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1 CONSTRAINT %5

CONSTRAINT <5884 411 5 %>
[ PRIMARY KEY% &
IFOREIGN KEY%H &
| CHECK51E ]
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2V WA 44 1) (4E)

[#10] &7 FA4 B #Student, E:k e %E90000~999997_1Eﬂ g
AR E, F#/NT30, MR REER “B” 5 “&” .

CREATE TABLE Student

(Sno NUMERIC(6)
CONSTRAINT C1 CHECK (Sno BETWEEN 90000 AND 99999),
Sname CHAR(20)
CONSTRAINT C2 NOT NULL,
Sage NUMERIC(3)
CONSTRAINT C3 CHECK (Sage < 30),
Ssex CHAR(2)
CONSTRAINT C4 CHECK (Ssex IN ('5', '&),
CONSTRAINT StudentKey PRIMARY KEY(Sno)

);

fEStudentf EESL TSN ARFKAM, BIFEFHAR (44 HStudentKey)
LA C1. C2. C3. CAPUAMFIZLIHK .
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RAPSTEARC Y

(B 11183722 TR TEACHER, E KRB I MW & 1% MK T-30007T,
MR T%RTHASal5F1F5DiDeductZ

create table TEACHER
( Eno NUMERIC(4) PRIMARY KEY,
Ename CHAR(10),
Job CHAR(8),
Sal NUMERIC(7,2),
Deduct NUMERIC(7,2),
Deptno MUMERIC(2),
CONSTRAINT TEACHERFKEY FOREIGN KEY(Deptno),
REFERENCES DEPT(Deptno),
CONSTRAINT C1 CHECK(Sal+Deduct>=3000)

)i




2V WA 44 1) (4E)

0 2. 1B R ) SR B PR ]
f# i ALTER TABLEEH)E00FR 1) 52 21 BR il
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2 WA 24 ) (42)

[#113] BiEStudent P KL R &, BERZESHALE
900000~999999 [8], s H /N300 8/NT40

] ASEHHIBREOR HILI R 25, FRE NG B L0 R o6 A

ALTER TABLE Student

DROP CONSTRAINT C7;

ALTER TABLE Student

ADD CONSTRAINT C1 CHECK (Sno BETWEEN 900000 AND 999999);
ALTER TABLE Student

DROP CONSTRAINT C3;

ALTER TABLE Student

ADD CONSTRAINT C3 CHECK (Sage < 40);
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SQLZ Fri M2, A BAFHCREATE DOMAINER] %
LI BL BN 2 A2 ) 8 B A R AR
[B114] BN — AR, I IR ER BUE Y
CREATE DOMAIN GenderDomain CHAR(2)
CHECK (VALUEIN (8", '%&));
XHE (41101 HXJSsexHI Ui BRI AL E A
Ssex GenderDomain

[#]15] 35— MERE GenderDomain, &% HTHIFRH a4 (fFH
SEERENE 2T A 4R

CREATE DOMAIN GenderDomain CHAR(2)
CONSTRAINT GD CHECK (VALUEIN ('8', '%«");

Bl




R S M PR ) (28)

[ 161 MR GenderDomain ][R il 25 14GD.
ALTER DOMAIN GenderDomain
DROP CONSTRAINT GD;
[ %117 ] fE3GenderDomain 3 N R il 2514 GDD.
ALTER DOMAIN GenderDomain

ADD CONSTRAINT GDD CHECK (VALUE IN (1", '0));

i [f16] A1 [HI17] . AAERERIRIEE R b (5 4E
(1, '0)

An Introduction to Database System 5/20/2021



5 B R e

5.1 SEARSEEANE

5.2 ZHa e

5.3 FH 7 & K58 5
5.4 SEEEMEL R A 44 A
*5.5 45 7 B 58 2 14 PR ]
5.6 fili K 4%

5.7 /N

An Introduction to Database System

5/20/2021



fii k2% (Trigger) /&
(EREIEVNIES27SuN s

T

1P XAER R R LI —RH

il

i Al 5525 B 3h s

A DA T A E R A EE, A SR AE
5 K PR B A 2 1 B

An Introduction to Database System 5/20/2021



0 5.6.1 5B SR A

0 5.6.2 BUE AN A Ay
0 5.6.3 xRl &% 28

An Introduction to Database System 5/20/2021



5.6.1 & Xl o

CREATE TRIGGERE A% =

CREATE TRIGGER <fiti % %% 4>

{BEFORE | AFTER} <fii /% £

EF> ON <R 4>

FOR EACH {ROW | STATEMENT}

[ WHEN <filt 5 564> |
<M BEAAR>

An Introduction to Database System

5/20/2021



UK ()

TE SR % BBV Ul B
2. R 2% 44
3. KA KA HIRR
4. fili &k %14 INSERT. DELETE. UPDATE
AFTER/BEBORE
5. fil R A5 A
172 fil Rk #% (FOR EACH ROW)
BA) gk % (FOR EACH STATEMENT)
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UK ()

wln A sAE [#H111] MITEACHERE F6& 7 — 1 AFTER
UPDATEfh R 2% . filt & Ff 2

UPDATE TEACHER SET Deptno=5;

(il

MR FTEACHERA 100017 :
W i Z ik 2 B A Rl R S, B APATBIZIEA G, fitkE)
VE R R A —k
IR RAT R R A, ARSI ER AT 10004K

1T i K A5 X DMLIE A 20 (1 BT AT — I,
R Gk AE BRI X ADMLIE AT —IX



SR 28 (4

(B 11183722 TR TEACHER, E KRB I MW & 1% MK T-30007T,
MR T%RTHASal5F1F5DiDeductZ

create table TEACHER
( Eno NUMERIC(4) PRIMARY KEY,
Ename CHAR(10),
Job CHAR(8),
Sal NUMERIC(7,2),
Deduct NUMERIC(7,2),
Deptno MUMERIC(2),
CONSTRAINT TEACHERFKEY FOREIGN KEY (Deptno),
REFERENCES DEPT(Deptno),
CONSTRAINT C1 CHECK(Sal+Deduct>=3000) 2) R w44 1-H)

)i




TE SR 7% (25
CREATE TRIGGER <fifli /5 #% 4>
{BEFORE | AFTER} <filx E/> ON <R %>

6. filt K 2% FOR EACH {ROW | STATEMENT}
CRAT [ WHEN <fih % 244> ]
ik AT A E <l EHAE >

a0 R AA ISWHENRRUA S PE, Wk sh TR AR AE Rl 280 s 3L RIS T

7. fil R S EAR
i VAR AT DLsg — AN A PL/SQLIZ A2 B

PL/SQLW & —FMEFIET, MM EWSQLIET (Procedural Language/SQL) .
PL/SQLZOracle# 45 0 SQLIE H Y fE

WA] DLt E B A7 1 A2 1
T fh % 7. ] FHNewAlOId 5| FH 3 IH{E
ER) R s ANBETEAN AR ZE 4 FINewEL Old



UK ()

[#118] & X —1"BEFOREATZfit K 4%, JN#EUMKTeacheriE X 56 5%
BN “ 22 i T ANS k1400078, W2R{KT-40007T, H s 7v4000
557
CREATE TRIGGER Insert_Or_Update_5Sal
BEFORE INSERT OR UPDATE ON Teacher
[*fib R A A 4 N BT R R AR/
FOR EACH ROW [T e fi I A/
BEGIN /8 R B EAE, ZPL/SQLIIFEHL*/
IF (new.Job="##%") AND (new.Sal < 4000) THEN
new.Sal :=4000;
END IF;
END;
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UK ()

[#119] & X AFTERAT &Mk 45, iR Teacherf) T.53
KA A L E NE T8 AR 38 Sal_logH 5 I — 25 AH M
3K

B Yo T3 A3 Sal_log

CREATE TABLE Sal_log

(Eno NUMERIC(4) references teacher(eno),
Sal NUMERIC(7, 2),
Username char(10),
Date TIMESTAMP

);
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TE MUK A (£F)

[5119] (&2
CREATE TRIGGER Insert_Sal
AFTER INSERT ON Teacher [*fih R B R INSERT/
FOR EACH ROW
BEGIN
INSERT INTO Sal_log VALUES(
new.Eno, new.Sal, CURRENT USER, CURRENT TIMESTAMP);
END;
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TE MUK A (£F)

[5119] (£2)
CREATE TRIGGER Update_Sal
AFTER UPDATE ON Teacher [*fi R HAF R UPDATE */
FOR EACH ROW
BEGIN
IF (new.Sal <> old.Sal) THEN INSERT INTO Sal_log VALUES(
new.Eno, new.Sal, CURRENT_USER, CURRENT_TIMESTAMP);
END IF;
END;
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5.6.2 VG il &

0 R ARIIIAT, R
H B AT
0 N EPER ElgeE T 2 il A
7] — 2% ) 2 Al UR 28T I I G a0 AT -
s (1D #4T71Z3R _EBEFOREf & 25 ;
w (2) BuEAR R # FISQLIE ]
n (3) PUTIZR LIAFTERfl A 75

AIII'I'II

G, I E O AR S A
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PRI ik A e (4E)

[ %120 ] PATBSREEANZUN T SQLIER], FHuE Bk E X
) ik A 2
UPDATE Teacher SET Sal=800 WHERE Ename="[%"1"";
PAT T AE -
PAT il % Z¥Insert_Or_Update_Sal

PFATSQLIES] “UPDATE Teacher SET Sal=800 WHERE Ename="[%:
EIZv;//

AT il % 75 Update_Sal
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] o finh i % I SQLE 2«
DROP TRIGGER <ffilt & #& 44> ON <K 4>;

H A e HAH

)

fill & 28 IS — N AR Al A 2, I
A RR 1 FH R
(#1217 MR ZUT R Teacher B fil % #% Insert_Sal

DROP TRIGGER Insert_Sal ON Teacher;
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