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BERRRRHASHEKFE (Referencing Relation)
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B B#rkHE (Target Relation)
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CREATE TABLE Student

(Sno CHAR(9) PRIMARY KEY,
Sname CHAR(20) NOT NULL,
Ssex CHAR(2) ,
Sage SMALLINT,
Sdept CHAR(20));
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CREATE TABLE Student

(Sno CHAR(9),

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

Sage SMALLINT,

Sdept CHAR(20),

PRIMARY KEY (Sno)
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CREATE TABLE SC

(Sno CHAR(9) NOT NULL,

Cno CHAR(4) NOT NULL,

Grade SMALLINT,

PRIMARY KEY (Sno, Cno) /*REEEERSE X FEE*/

);
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CREATE TABLE SC

(Sno CHAR(@) NOT NULL,
Cno CHAR(@4) NOT NULL,
Grade SMALLINT,
PRIMARY KEY (Sno, Cno), /*TEREE XLk Rit/
FOREIGN KEY (Sno) REFERENCES Student(Sno),
FOREIGN KEY (Cno) REFERENCES Cno)

); HEAE LB
ey




1 5.3.1 BBt E X

1 5.3.2 SRR T fiE LA A B

An Introduction to Database System 4/17/2025



TCHL M T 2 A B

i

43R : Student (Sno, Smame, Dno)
BfER: Course (Cno, Cname)
fE %% : Dept (Dno, Dname)

2AEEREFE: SC (Sno, Cno, Grade)
1. SCHEA (003,1,90) ? GEASBEHE)
2. Studentf¥1002 T Dno 12250832 (BHRSBRIISMD)
3. DeptiilBr2? (MRS EITA)
4. Deptl28CA3? (BEHSREEE)

Cno | Cname Sno | Cno | Grade
Sno | Sname | Dno |y 0| Dpame 1 BHEE 001 | 1 92
001 | Z5 I 1 CS 2 B+ 001 | 2 | 85
002 | XIE 2 2 DS 3 | BHEEH | | 001 | 3 88
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TCHL M T 2 A B

i

43R : Student (Sno, Smame, Dno)
BfER: Course (Cno, Cname)
fE %% : Dept (Dno, Dname)

2AEEREFE: SC (Sno, Cno, Grade)
1. SCHEA (003,1,90) ? GEASBEHE)
2. Studentf¥1002 T Dno 12250832 (BHRSBRIISMD)
3. DeptiilBr2? (MRS EITA)
4. Deptl28CA3? (BEHSREEE)

Cno | Cname Sno | Cno | Grade
Sno | Sname | Dno |y 0| Dpame 1 BHEE 001 | 1 92
001 | Z5 I 1 CS 2 B+ 001 | 2 | 85
002 | XIE 2 2 DS 3 | BHEEH | | 001 | 3 88
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[#15.4] 2=k BB )2 b IR 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  /*ZR Bk [ SCFR HrAH L i Je 4 +/
ON UPDATE CASCADE, /*ZBXE#HSCR MR KT/
FOREIGN KEY (Cno) REFERENCES Course(Cno)
ON DELETE NO ACTION
I* L& course RH HITLAE R T 5SCEAD —BUN 15 L /il Br+/
ON UPDATE CASCADE
I*ZEFcourseRF Bcnobf, L HrSCRHAH ML K o/
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[#15.5] TEREXSCHEE, ¥iBHSno. Cno. GradeBHEA RNFHTE.-
CREATE TABLE SC

(Sno CHAR(9) NOT NULL,
Cno CHAR(4) NOT NULL,
Grade SMALLINT NOT NULL,
PRIMARY KEY (Sno, Cno),

[* MRERE B LT, S T Sno, CnoARFITE,
NWEFNZA RTFREERESURABLT T */
) s
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[#l5.6] EI2EPERSchool, EKRZEPEAFRSHnameH | BUEME—, P
%5 SHno¥ | AFEHE

CREATE TABLE School

(SHno CHAR(8) PRIMARY KEY, /*Shno%|X X5+
SHname CHAR(9) UNIQUE, /*ZERSHnameX|{EME—*/
Shfounddate Date, /*Z2 R a2 H #i+/

)s
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[#15.7] StudentE[HSsex R fEL “B” & “&” .

CREATE TABLE Student

(Sno CHAR(9) PRIMARY KEY,

Sname CHAR(8) NOT NULL,

Ssex CHAR(2) CHECK (SsexIN (‘B ,
[* M5 B Ssex R AU VBN 5B Bl £ */

Sage SMALLINT,
Sdept CHAR(20)
);

An Introduction to Database System

‘%)),

4/17/2025
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3. HCHECKEiE 15 % 5B M 1% 2 B &4

[$15.8] SCEHKIGradef){E N 1ZIE0FI1002 1] .
CREATE TABLE SC
( Sno CHAR(9),

Cno CHAR(®@4),

Grade SMALLINT CHECK (Grade>=0 AND Grade <=100),
/*GradeBUEYE E Z02]100*/

PRIMARY KEY (Sno,Cno),
FOREIGN KEY (Sno) REFERENCES Student(Sno),

FOREIGN KEY (Cno) REFERENCES Course(Cno)
);
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[#5.9] ZHFEREANREFBR, KRBT AEUMSs. Tk,

CREATE TABLE Student
(Sno CHAR(9),

Sname CHAR(8) NOT NULL,

Ssex CHAR(2),
Sage SMALLINT,
Sdept CHAR(20),
PRIMARY KEY (Sno),

CHECK (Ssex="%Z' OR Sname NOT LIKE 'Ms.%')
[*EX T e SnameF Ssexi @ AR 2 18] I £ 5K 2% 4+/

)

R R LR e H AR BB R R, BNSsex="%" FRIL;

SRR B R, BEIRENSF—EAGEUMs.Tk
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STEZ

Tt kA i )
CONSTRAINT #Zj3
BIREE
CONSTRAINT <SEBEELIRFAM 2 > SBM LR FMAD>

SRR TR 44> FENOT NULL. UNIQUE. PRIMARY KEY4HiE.
FOREIGN KEY4HiE. CHECKiEiE%:
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2 R 44 1) (8E)

[H10] E 4B iEEStudent, ZERZE-7£90000~999997 [H],
ARV E, FERB/NT30, HHIREER “B” 8 “&”

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 ('E', '4&2")),
CONSTRAINT StudentKey PRIMARY KEY(Sno)

);

EStudentﬁL@iTSAé’Jﬁ%ﬁ: BB EBLR (74 NStudentKey) PAKC1.
C2. C3. C4[U4 ﬁlﬁ%ﬁ




TERNEZ R A 44 1R (2E)

11| LZITRETEACHER, EREFANFUFRIN K TEA
f%TF30007C, MR ITERTEFSal5HIRTiDeductZ f.

Create table TEACHER
(Eno NUMERIC(4) PRIMARY KEY,
Ename CHAR(10),
Job CHAR(S),
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 IR A 44 ) (42)

2. IBEER I 5 B 1 BR ]

(5

JALTER TABLEEGEEE F ) 2B

Alter Table <& 45>
|ADD]<#7 51| 2 ><FHE R > [ SE B L ]|
[DROP|[SEEAE LR 4]
[Alter] COLUMN<51| 5 ><$#5580>|]
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2. BRI 5 2 1 BR ]

(5

JALTER TABLEEA)EER P K 2B

[45]5. 121 IB&4I5. 10 StudentFe =Xt H 4 HBAKIFR & .

ALTER TABLE Student

DROP CONSTRAINT C3;
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[#113] BEFEStudentF HIZIR LY, BEREZSHAE
900000~9999992 [8], “F#k&H /N 305 8/MTF40

A LASe M RR BRI A R A, FRaE s B 20 R 2k A
ALTER TABLE Student

DROP CONSTRAINT C1;

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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A IR AR 4 T (SE)

(Mysql #F) ZERStudentBg i — MR KA, BERFE
KT10%

Alter Table Student ADD CONSTRAINT C5 CHECK (Sage > 10);
SELECT * FROM information_schema.
Where table_name='Student' and table_schema='trigger';

BB INLIRE G HMB LIRS B A% 2] T information_schema
iX/>schemafftable constraints3 &

CONSTRAINT_CATALOG CONSTRAINT_SCHEMA CONSTRAINT_NAME TABLE_SCHEMA TABLE_NAME CONSTRAINT_TYPE ENFORCED

PRIMARY KEY

IE‘II!EEI- CHECK

BN A S ST (< S _—
Student __[OHECK ___[vES |

. L B L S
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ke (Trigger) AP EXERARRLEK—K
LIRS B RPER I TR
ENJG, bR AT EEE E R S5

EFTA PRI Bl BaRfERyd RS 85 3BeE
VAN LY

fil ke Al ASCHERE AN E R EAERE, BEEREY
FOEE 558 K BB 1 88 )
SQL99J5 5 A\ SQLinE (19994

dlil

bhE
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CREATE TRIGGEREEH R

CREATE TRIGGER <fji & #% 4% >
{BEFORE | AFTER} <fili /&g Z > ON <% 44>
REFERENCING NEW|OLD ROW AS<ZF &>
FOR EACH {ROW | STATEMENT}
[WHEN <fii & %48>1 <fil & 3h1EE>
il R 2% X i B~ 26AF-31E  (Event-Condition-Action) LN,

IR ENRGEMRER, SN FEAEHTRE, WRFAFBRILN
PATN FRIBITE, B NAPATZBIE

AN RIS DR R A, BHE R —BSQLFEMIIEE.



CREATE TRIGGER <fj & 7% %>

‘ X ﬁm E ( E ) {BEFORE | AFTER} <fif % 3 > ON <% 44>

REFERENCING NEW|OLD ROW AS<ZF &>
FOR EACH {ROW | STATEMENT}

TE N ik e L UL A - [WHEN <% & f>1 <R3t

1. GEE: RN AEE
—ANMREBX—EBENMKEEE. EERHIAE

2. %

IR A8 4

fi

'I_l

R AR LB SR 4, W] DI SRR

Al — A= 0R, AR A A D AEME—), S B Al g 44
RAA WAL F BT

3. R%: MURHB/HIHIRR
il & R BEE AERAR b, AREE AERLIE L

=128 AR IS 5 SR AN s R RE AR 1% AR _EAHRY
R ER A D A A A




CREATE TRIGGER <fj & 2% 44>
{BEFORE | AFTER} <fill 2 3> ON <K %>
REFERENCING NEW|OLD ROW AS<Z5 &>

FOR EACH {ROW | STATEMENT}
[ WHEN <fil )2 2 > <fish e shAE 44>

TE il R A BT U B

4. il ;% F{F(Event):

fil & 354 7] LLZINSERT. DELETEE{UPDATE, tA] LA
X LN HH A S

it °] LUPDATE OF <filvk %1, ..>, BPFEBEmiLLs|

I 0T il A%

AFTER/BEFORE 2 fith /% R} A1,
AFTERZE /R TEfih S A E AT 2 Ja s ik % 75
BEFOREZR /R TE fith k. S B AE PAT 2 BT s firk % 28



TE S A (28)

B ik R s 1 v B
5. fili i 75 AY

CREATE TRIGGER <fi & #8 %>
{BEFORE | AFTER} <fill & 1> ON <& 4>
REFERENCING NEW|OLD ROW AS<7%s &>
FOREACH {ROW|STATEMENT}

[ WHEN <fiih &z 264> 1 < = sh 1k 1>

T2k 25 (FOR EACH ROW)
TEA) % fil % %% (FOR EACH STATEMENT)

B, REAE [#15.11] HKITEACHERZE LA T —/ AFTER UPDATEfil &

R R

UPDATE TEACHER SET Deptno=5;

MR EFTEACHERA 100047

MR ZMEBNEANZMER, BAPITREEAGE, MRIIMERRE—K
IMRRAT R A, MR BNERNIT10004K

1T foh B 22 X DMLIE A W AT HAT —IX,
BREFM R (BN XS/ DMLIEAPIT —IX




7E SR e (4E)

#5112 ZIMRTEACHER, ERSNEUTHIN K THEANMET 3000
G, MAELER T Sal5HIEIDeduct .

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),

);

Bl & after updatefil X 35: UPDATE TEACHER set Deptno = 5;



CREATE TRIGGER <fii % 3% 4>

{BEFORE | AFTER} <fill & F /> ON <% %>

REEERENCING NEW/OLD ROW.AS<Z5 &>
FOR EACH {ROW | STATEMENT}

[ WHEN <fiil & 26 F>1 <fith = sh{E 14>

6. fill )X % (Condition)

fill R %M RE, actionBAT .
INRAEMEWHENSR A R4, Tk shyEA7E Ml Kk 88805 5 LRI AT
7. il R B{E4K (Action)
fil R SHAVEARTT LLJg — AN BE A PL/SQLIL kAT LU ot O 61 A7 it i 7 1) 1 FH
1Tl 4% T RNewMOW5| HEAZ ERIFME, EAZHRIEE
ER SR A ARETEMKR S E P E A NewEO1d 5] H

fil R IAEEIAT R, B RSB EFACENS)SL AT . Mk 335 BEfR
Rl R 28T Be R N AN RA S R AEAEMZE (ROLL BACK)

EE: AEFRDBMSFE fifill R 281815 &5 +H [E



£%)

[#15.18] Z X R SCHI Grade/B HEREATIBTANT, 4 HIEIN T 10%
¥ e X BB R B T HR
SC U (Sno, Cno, Oldgrade, Newgrade)

1, Oldgrade &2 EETHI 73 %, NewgradeRZ B85 KI5
CREATE TRIGGER SC T
AFTER UPDATE OF Grade ON SC

REFERENCING
OLD row AS OldTuple, I*sQLinit, & X5 HRE
NEW row AS NewTuple

FOR EACH ROW AT R bR 25

WHEN (NewTuple.Grade >= 1.1*Old Tuple.Grade)
INSERT INTO SC_U ( Sno,Cno,OldGrade,NewGrade)
VALUES ( OldTuple.Sno, OldTuple.Cno, OldTuple.Grade,
NewTuple.Grade)



TE N 7% (52)

[$£15.19] BER 0 R Student K1l A ERAE BT N B A0
x2|FEStudentinsertLogH .

CREATE TRIGGER Student_Count
AFTER INSERT ON Student
[*3i B fok 7 2% 80 OIS TR) RAE AT INSERT /5

REFERENCING NEW TABLE AS DELTA
FOR EACH STATEMENT

155 2 fih 7 4%, BIPAT SEINSERTIEA) J5 T 1 Bl R S EAR A AT — 1K

INSERT INTO StudentinsertLog (Numbers)
SELECT COUNT(*)
FROM DELTA



TEACHER (Eno, Ename, Job, Sal,

ﬁ X ﬁm 7X_\ %% ( é;li" ) Deduct, Deptno)

[#15.20] & X —/"BEFOREATZfi k%%, NFITFKTeacheriE X 5EBMERN
N “HITH TEAEMET 400070, WMELT 400070, HIIHCA4000T” -

CREATE TRIGGER Insert_Or_Update_Sal
BEFORE INSERT OR UPDATE ON Teacher

/i R S R AN B BT 8RR/
REFERENCING NEW row AS NewTuple
FOR EACH ROW AT fih 2
BEGIN [* 58 X R SEAE, RPL/SQLIEFRLR/

IF (newtuple.Job="#{#%Z') AND (newtuple.Sal < 4000)
THEN newtuple.Sal :=4000;
END IF;

END;



TEACHER (Eno, Ename, Job, Sal,

Deduct, Deptno)

[515.2042 ] € XAFTERITZ R %S, HFUMETeacher ) L&

RA

=22 JE Bt B BhTE LR 2R Sal_logF

1. B THA4LRSSal_log

CREATE TABLE Sal log
(Eno NUMERIC(4)
Sal NUMERIC(7, 2),

Username char(10),
Date TIMESTAMP

T8 N — 2 M RLE R

LEB YN,
et H #/

foreign key (Eno) references Teacher(Eno),

)s




TEACHER (Eno, Ename, Job, Sal,

zﬁ, X
/—\E X ﬁ$ E ( b ) Deduct, Deptno)

[H5.2052] (&B)

CREATE TRIGGER Insert_Sal /* Afterfill 25 */
AFTER INSERT ON Teacher /*fil R B R INSERT*/
REFERENCING NEW ROW AS new, OLD ROW AS old
FOR EACH ROW
BEGIN
INSERT INTO Sal_log VALUES(
new.Eno, new.Sal, CURRENT USER, CURRENT TIMESTAMP);
END;



TEACHER (Eno, Ename, Job, Sal,

a, T A
/—\E. Xﬁ$ E (Q:':') Deduct, Deptno)

[B15.208E] (&8

CREATE TRIGGER Update_Sal

AFTER UPDATE ON Teacher /*fil R B UPDATE */
REFERENCING NEW ROW AS new, OLD ROW AS old
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:



v (4E)

il e #%-5 SE B LI R
SEREE LI R A EN B LI R

TR BR F B R BRI, RGERENRR)E R TR
#l, WMRAHL, NIELZERIE

kSRR EGR EFFRE):

e RGEME CHREMMED RAER, HHNRZETRE,
WIS, PATPMEE. BURRAT

il R EAFRIBRAE T REPAT, AT REAIAT

il



U R ()

(Mysql$5] 1) HXTRSCHIGrade/® ERATBEET, H0EIGHN T 10% WKtk B 4E
B3R E|FRSC_UH: SC U (Sno, Cno, Oldgrade, Newgrade)
JFHSCE il A%

delimiter //
CREATE TRIGGER SC_T

Sno Cno Grade Semester ARTER: LEDRIE :IM: SC
FOR EACH ROW
20180001 1 92 20192 begin
20180001 2 85 20201 IF(New. Grade >= 1.1x0ld.Grade) THEN
20180001 3 88 20202 INSERT INTO SC_U
20180002 2 a0 20192 VALUES (0ld.Sno, 0ld.Cno, 0ld.Grade, New.Grade);
20180002 3 80 20201 END IF;
E— end //
delimiter ;

wy SC UK R:

UPDATE SC SET Grade=100 where Sno='20180002' and Cno='3'; Sno Cno  Oldgrade Newgrade
20180002 3 80 100



0 5.7.1 X X fih &7
0 5.7.2 BuEfh R A
o 5.7.3 MlBR % 2%
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5.7.2 W i 2%

AR A AT, i

%3
— P EIER LR E X T 2

JIII“I

RS, 7

Y&

- A

B A 54 H BT

Rl — AR B2 ANl R 250 BRI BIBRAT I -
(1) TR LHBEFOREfl R 28;
(2) BuEftKFERISQLIEH];
(3) PITZR EMAFTERA R 28

- [ —AN % _E K122/ Before(after)fill K 3%, 7
“YESCRI R SR IAT”

F il R 2% 4 PR I BEHE I P AT
AN [FIRDBMSSEI 5 FA [F]




I ik A e (2E)

L8] $ATBBEEANBH T HEBFISQLIEH],
UPDATE Teacher SET Sal=800 WHERE Ename="§"F';
B i ke S i 28 AT I 2«
AT A% 28 Insert Or Update Sal [%515.20] beforefil & 2%
HATSQLiER] “UPDATE Teacher SET Sal=800 WHERE Ename="

I}/z'ﬁa‘.lziv;”
ATl &% Z5Insert_Sal [ 515.2042]) afterfill & 2%
ATl & 22 Update_Sal [ $15.20%2]) afterfill & 2%
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Rl

&) 5.7.3 Mk 5

O 5%

@ﬂ"?-&f

e,
“Nee and Te*

W] s ik & A B SQLTE Vs
DROP TRIGGER <ffili & #& 44> ON <3k 4>;
fil R AR DAE—N O A AR AR, JEHRGEREAH
A PR BT
(5]  MHBRZUT % Teacher b Kfi % #$Insert_Sal

DROP TRIGGER Insert_Sal ON Teacher;

AFIFIDBMSH A [F] B 5% E X




5

5.2 SEARSEEE:
5.3 SHREEM

5.4 FP X HIsEEME

TR MO PR e

I PR Se B PR R

5.5 SERMELIRay 4 TH)

*5.6 I i) SE B
5.7 fili kA%
5.8 /Ngh

: PR )
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