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[$515.1] B2 ¥4 FStudent, ¥SnoB e X N
CREATE TABLE Student
(Sno CHAR(8) PRIMARY KEY,  /#%i%kz X EmE*
Sname CHAR(20) UNIQUE,
Ssex CHAR(6),
Sbirthdate Date,
Smajor VARCHAR(40)

)s
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BEERETE X T
CREATE TABLE Student
(Sno CHAR(8),
Sname CHAR(20) UNIQUE,
Ssex CHAR(6),
Sbirthdate Date,
Smajor VARCHAR(40),
PRIMARY KEY (Sno) FEER S E X FE

);
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[$15.2]81E&SCH, ¥(Sno,Cno)BtHE AT

CREATE TABLE SC

(Sno CHAR(8),

Cno CHAR(5),

Grade SMALLINT,

Semester CHAR(5), IR

Teachingclass CHAR(8), /*ZAERBE—ITETEREFEIE
PRIMARY KEY (Sno,Cno) /*FHWANEHEWE, DREREE X FEG
);
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SRR HEN (48)

#lin, X&SCH (Sno, Cno) £FFE, Sno. CnosrHZMStudentR K B CourseF i)
e

515.3] X SCH = I e Bt

CREATE TABLE SC

(Sno CHAR(8),

Cno CHAR(5),

Grade SMALLINT,

Semester CHAR(5),

Teachingclass CHAR(8),

PRIMARY KEY (Sno, Cno), P*FEZR % 7€ S SEAR ST B A4/
FOREIGN KEY (Sno) REFERENCES Student(Sno),

PEERGE XS RTEEME, SnoksME, HSEEKLEStudent */
FOREIGN KEY (Cno) REFERENCES Course(Cno)

FERFENSREEME, CnoiME, #SRERCourse */

);
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ZREBEREMBELMLE (42)

[5115.4] & 335 B 2 I8 s BAE KB L) A B R B
CREATE TABLE SC
(Sno CHAR(8),
Cno CHAR(5),

Grade SMALLINT, I* Gt
Semester CHAR(5), [T VR
Teachingclass CHAR(8), BB — T TR TER B EIE

PRIMARY KEY(Sno,Cno), /ER% e LA EEE, Sno. CnofBREEEUZEEY
FOREIGN KEY (Sno) REFERENCES Student(Sno) rExR%x (SR8
ON DELETE CASCADE  /*%4fitiBgStudentRH I n e, FBLMIBRSCR AR LA™/
ON UPDATE CASCADE, /%4 E#iStudentRH isnolf, FELFEHSCE MK TH/

FOREIGN KEY (Cno) REFERENCES Course(Cno) IR e X Z R SE B
ON DELETE NO ACTION I*=#iErCourse R HITTHE RS SCRA BT, FELEMIFR

ON UPDATE CASCADE 4% #iCourseRH [fICnob, FKEXEHSCRFMPLIITLAHIICno*/
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54181 ERZ%R

1. B AR E X
< CREATE TABLE® & Y JE 1 21K
W 5{E3EZ (NOT NULL)
m 5l {EME— (UNIQUE)
B RAFER AW — KGR EN (CHECKREIE)
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Bt ERZIR (48

2. A HEIEE
[#]5.5] 7£ € X SCHEH, ViBiSno. Cno. GradeBiEA BT E
CREATE TABLE SC
( Sno CHAR(8) NOT NULL, [*Snojg A R VB E Y
Cno CHAR(5) NOT NULL, [* CnoJB A R VFEL = {EY
Grade SMALLINT NOT NULL, I* Grade & 1A o VBV E Y
Semester CHAR(5), [*IEURF S
Teachingclass CHAR(8), A IEIBFE — T TURFTE R BB

PRIMARY KEY (Sno, Cno),
PR L 5E S SR SR J8 4 T Sno.  Cno R A ¥R B 8, 7E AU R A U B I 2 S AT R B ¥/

);
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Bt ERZIR (48

3.5 {EME—
[ 5.6] B3R ZEEERSchool, ERZFEZFSHnamed | BUEME—, Zi%kmS
SHno%| A EHg,

CREATE TABLE School
( SHno CHAR(8) PRIMARY KEY,  /*SHno%I39:55*
SHname VARCHAR(40) UNIQUE , /*ZE>kSHname{gME—*/
SHfounddate Date £ 5e Bl H 3%/

);
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Bt ERZIR (48

4. FCHECK%E iE 45 & FIE ML %1% & B %A
[%15.7] StudentE )Ssex R L FE “B” 8 “&” .

CREATE TABLE Student
(Sno CHAR(8) PRIMARY KEY, /*fEF|%E X T
Sname CHAR(20) NOT NULL, /* SnameBH:A SO B (E*/
Ssex CHAR(6) CHECK (Ssex IN ('%','%")),
[ 5 & Ssex R L vFE 5B " */
Sbirthdate Date,
Smajor VARCHAR(40)

);
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Bt ERZIR (48

[%15.8] SCEKIGrade I{E M i%ZE0~1002 [8]

CREATE TABLE SC

( Sno CHAR(8),
Cno CHAR(S),
Grade SMALLINT CHECK (Grade>=0 AND Grade <=100),
Semester CHAR(5),
Teachingclass CHAR(8),
PRIMARY KEY (Sno, Cno),
FOREIGN KEY (Sno) REFERENCES Student(Sno),
FOREIGN KEY (Cno) REFERENCES Course(Cno)
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5.4.2 JuH ERIZIR

1. T EAREIE X

“+fECREATE TABLEE =] F 7 AH CHECKE & & 3t L AR,
B 7525 2% ) R 1)
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JuH AR (48)

[515.9]12 F AR 2 B, HLZFAEELIMs. ATk
CREATE TABLE Student
( Sno CHAR(8),

Sname CHAR(20) NOT NULL,

Ssex CHAR(6),

Sbirthdate Date,

Smajor VARCHAR(40),

PRIMARY KEY (Sno),

CHECK (Ssex="%' OR Sname NOT LIKE 'Ms.%")

); 15 T T4 Snamefll SsexiiA~ B ML 2 17 LI R & A/

> AR LR e H AR e B I i I CHECK R & ;
> SR BN, EEERENS T —EAGELUMs. Tk
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5.5 TEEMLZIRFHATH]

1. 5884 R T AR\
CONSTRAINT <ZEBM LR A ><5E R L) R >
m <EEEAF>EFENOT NULL. UNIQUE. PRIMARY KEY. FOREIGN
KEY. CHECKJHiE%:
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SEREL R 75 (8R)

[415.10] &34 Bid R Student, E3R2257£10000000~299999997 [d],

AR TE, HAEHPEI1980FEL)E, HARGERE “5” & “&” .
CREATE TABLE Student

(Sno CHAR(8)

CONSTRAINT C1 CHECK (Sno BETWEEN '10000000° AND '29999999"),

Sname CHAR(20)

CONSTRAINT C2 NOT NULL,

Sbirthdate Date

CONSTRAINT C3 CHECK (Sbirthdate >'1980-1-1'),

Ssex CHAR(6)

CONSTRAINT C4 CHECK (Ssex IN ('5','%"),

Smajor VARCHAR(40),

CONSTRAINT StudentKey PRIMARY KEY(Sno)

);
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SEREL R 75 (8R)

[415.11]2 L #HIHRTEACHER, EREANFMAINMN A TE (8A) MET30000. MAKT
% L %Sal 5H1gDiDeductz M.

CREATE TABLE TEACHER
(Eno CHAR(8) PRIMARY KEY, /*fE5I%E X EMHE*
Ename VARCHAR(20),
Job CHAR(8),
Sal NUMERIC(7,2), I*8H TH*
Deduct NUMERIC(7,2), [ =YEE] 3]
Schoolno CHAR(8), I* BT BT AE B 22 Bt g 51

CONSTRAINT TEACHERFKey FOREIGN KEY (Schoolno) REFERENCES School(Schoolno),
PFHMBZAR (fr4a NTEACHERFKey) */
CONSTRAINT C1 CHECK (Sal + Deduct >= 3000) /*mkTERZHEEZMHC1*
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SEREL R 75 (8R)

2. 1Z R ) 58 B4 FR il
B {FFALTER TABLEEA)Ei R F K m B L3R

[$115.12] % #415.10 Studentz F 5%} H 4= H B PR &
ALTER TABLE Student

DROP CONSTRAINT C3;
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SEREL R 75 (8R)

[$15.13] ZEizR StudentH 2SR %44F, EK2325HN17E900000%]999999 7
&, HAEHBHKON1985FE2 J5.

A ASe R IR SR B LI TR Ak A, PRSI 29 3R 2% 4
ALTER TABLE Student
DROP CONSTRAINT Cf1;
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 (Sbirthdate >’1985-1-1');
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5.5 SERML R % T4
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*5.633 1 56 B 14 R

n —HEAHRBERERERES .
m fiCREATE DOMAINiEA) 2 37 — AN DA K38 M 2 1 Se B 21 0R
m AR E Rt
m LA ARBIERTPARE R —48, 5 K e B L R AR R R 2 AR
i) € XRAHT
[$15.14] B3 —AMERE, I BRI BUE 75 B
CREATE DOMAIN GenderDomain CHAR(6)
CHECK (VALUEIN ('5', '%&"));
XFEB]5.10 94 Xt Ssex i B /] A B 4

Ssex GenderDomain

Introduction to Database Systems



B2 ) e B PR ] (52)

im|

[$515.15] & 7. — /M B3 GenderDomain, % A (1) PR %1 47 42
CREATE DOMAIN GenderDomain CHAR(6)

CONSTRAINT GD CHECK ( VALUEIN (‘58', '%"));

[$515.16] &K GenderDomain i FR 4l 2 4EGD
ALTER DOMAIN GenderDomain

DROP CONSTRAINT GD;
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B2 ) e B PR ] (52)

[$515.17]7E 3 GenderDomain_t 3% i t4: B () BR %1 % 14-GDD

ALTER DOMAIN GenderDomain
ADD CONSTRAINT GDD CHECK (VALUE IN ( '1°,'0%) );
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< SQLIRHE X FFEHE E e BN 5 (ASSERTION) IhfE

« A] L{# FIDDL= [{)CREATE ASSERTION iZ4], it B 1 iy
(declarative assertions) Rf8xE¥E E—RK MR EE ML R

1] PLE i R BN REEERER LR E R BEBEL R

il

Introduction to Database Systems



7 R PR 3 — 4EhD

SQL¥ =

Introduction to Database Systems



FE5E HIEESEME

5.1 5 FE B BN
5.2 SCiRSER A
5.3 2R 5EB M
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fil 2 2%
SR as (trigger) P ENERXRRE LW —FREB 4IRS K%Y

RS TR

W fi e 43 0] S ROV R R B AN 8R4,  EL A SEA 40 B 5 K B B 12
HE /7

W it A DR A FE B 2 AR 2548

B AR XTREY ., B SERE d kS 4 B S BUE N I A 4%, TER
RBEFEEE ARG L EHATE T RSB
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5.7.1 & X fil )z 7%
5.7.2 PATAL R 7%
5.7.3 MiErfh & 25
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5.7.1 58 X% 75

o R A% K E-Z/EIN] (event-condition-action rule, ECA rule)
B Y ERNRAEGRERN, UK ZFH#HITRE
B 0 R R AE B AL B ATHE K130 4E, B WIABIT ZBh1E
B BN P RISHEE R DR E ¢, 8% 2 —BRSQLFMEIETE
< CREATE TRIGGERiE##

CREATE TRIGGER <fili &k #8842 >

{BEFORE | AFTER} <fii R H{> ON <& 4>
REFERENCING NEW|OLD AS<Z &>

FOR EACH {ROW | STATEMENT}

[WHEN <fiili & 5% 4 >] <l /& sh1E 44>
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& X il R A (82)

& TE A 45 1B 1l B

(1) Bl Ras. REFIHE Z 7 0 AR LA 2K 4%
(2) ka4
o M IEEHEALZ, WiIAEEKEALZ
o Al —HERT, kIR NIEME—K
o fill K 342 MR 4G S FAER — AT
(3) ¥4
o fill k78 R N EHEALARK L, Fhge NFAEME L
o MUE AR K ETIAT, KIS A ZR ARl & 4 f fl R 2%
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(4) fi B4
o fil iR E W LLZINSERT. DELETEE{UPDATE
WA AR XN FHHAE
¢ ;AT AUPDATE OF<fit &5, ...>, Bl3t— 2538 015 Siomp Lk ) e ki foh ok 2%
e AFTER/BEFORE & fiil % 1 i 1
» AFTERFR AL fith /k B4 I BRAEPAT 2 Ja B fik &k 2%
» BEFOREZZ /R TEfill & A IR ME AT Z AT S0E ik 43
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(5) filxaRAY
> iTH % 2% (FOR EACH ROW)
>iEA) GRS (FOR EACH STATEMENT)

o IR R IEA) FMR A, PIATEUPDATEIEA)JS il R SNEEGIAT—IK
o HRRIT YR 4%, UPDATE BRI ME/T, BiAlRZ DR

(6) fik kA
o fill R ABMPIIERT, R BfRZ AN ER A SRR A AT B A& S EEA AT
o WIREWEWHENSA& 24, Tk & s /B A FE Al & 28 0TS Ja SLBI$AAT
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& X il ey (82

(7) fiRshEM
o iR NEART] AR —ANE 2 PLISQLIIFE IR
AT DL Al B i AR R A
o tIRRATH A4, F Al AFE I FEAH# FINEWAIOLD 5| FHUPDATE/INSERT
HEZE (F) BFE () E
o MR RIBEF L k4R, A RerEl&RsN1EMAH £ FHNEWELOLD#4T 3 H
o MR RINEAMPAT RN, BUEAMABHIFGRSL AT, Ak B IRRE
fill 7 #5 T BE SR B H At N A R AR AR A1 AR 4L

lin

b
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& X il R A (82)

[$15.18] 4%t % SCHIGrade @t 1TBERT, EHHIIMN T 10%, MHHKRECTTRIA—A
#*SC_U (Sno CHAR(8). Cno CHAR(5). Oldgrade SMALLINT. Newgrade SMALLINT )
H, HAOldgrade2Z AT 773, NewgradeZ1EUs K751
CREATE TRIGGER SC_ T I*SC_TR AR 53104 ¥
AFTER UPDATE ON SC [*UPDATE ON SC 2 il R B/

I* AFTEREfil % KB ML, Fas4XTSCHIGrade/& A& 5 /5 FHfil & T T I8/
REFERENCING
OLD AS OldTuple,
NEW AS NewTuple

FOR EACH ROW AT fR 2, BIEHIT—RGradeIEHT, TFHEMAMUBMAT—IK*
WHEN (NewTuple.Grade >= 1.1 * OldTuple.Grade)

IR &, RAEZFMFNERA DT T HBinserti/E*/

BEGIN
INSERT INTO SC_U (Sno,Cno,OldGrade,NewGrade) I % EhAEAAR*
VALUES(OIdTuple.Sno,0OldTuple.Cno,OldTuple.Grade,NewTuple.Grade)
END
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& X il R A (82)

[ 5.191% & XX R Student 158 A\ BE BT N ZEAN B R BIR
Student InsertLog(numbers INT)H, 27l R 882 Bl EE A BT

CREATE TRIGGER Student_Count
AFTER INSERT ON Student *H6 B8 fi R AR WO OB ] RAE BT INSERT S/
REFERENCING
NEWTABLE AS Delta

FOR EACH STATEMENT riatgmi, BT 5INSERTIESE T I M R 30 A T — %
BEGIN

INSERT INTO StudentinsertLog (Numbers)

SELECT COUNT(*) FROM Delta
END
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& X il R A (82)

[415.20] & X —1"BEFOREAT 4 fil k78, A# TR Teacherse X 5EBMH N : B THEA
5K T40007C, WH{KTF40005C, H3IK AN4000T.

CREATE TRIGGER Update_Sal [t 0T 2R 48\ B T I 0E ik R 2%
BEFORE UPDATE ON Teacher I*BEFOREi & 4*/
REFERENCING NEW AS newTuple
FOR EACH ROW ¥ AT Pk j2 2%
BEGIN I*5E X fib RSEM, X&—/PL/SQLIE R
IF (newTuple.job=‘##%’) AND (newTuple.sal < 4000) /*FHRRITHAKEE, BZETFRRAEH
THEN newTuple.sal :=4000; [ FH # \ BE Fr iR AR J5 B E ™/
END IF;
END; I*fil R SRR 45 3R
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5.7.3 Mm% 25
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5.7.2 AT K 28

R ARHIRAT, BB SEREGE, HFEBEEERS S EHIIRAT

o —NEHEREARRE X T 2R EE, BIERATIT:
(1) AT %R L HIBEFOREfi & %%
(2) BuEfitk430SQLIEH]
(3) #IT %R LHIAFTERfL K 2%
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5.7.1 & Xfih R 2%
5.7.2 PAT il & 7%
5.7.3 Mgl & 2

Introduction to Database Systems



5.7.3 MBgMh % 25
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