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BNE AR

fish e e REVE 2 R R MR R GRS — THHOAR . 72 ORACLE R4, il dw2Riblid
FEFIRRHL, #ATA W], AT RIS B AL B PL/ISQL B,

88.1 filikAeNRA

fitk R A AE S P L LA R A7 i, & SR R R, Al fam i e iRy
KA BISATE E IR JHEIBAT, Ml A8 & R — AR R EhE AT . RIUlUR 382 A S R
Az B RIS AT IF HL, il 2R A eSS 5. P LAa AT i e 2 5 U fid e B e /K (firing)D
ORACLE 1445 112 X Bk 5 126 5471 INSERT . UPDATE & DELETE #4/F sl #t e i3t
TR #AE . ORACLE ¥4l A #5 IK Dhed e 2 1 fi )k ORACLE, an4iifs 11 13 30 5 O Ml

N
&

§8.1.1 DML fii % 5%
ORACLE "] VUTE DML iEAJUE T A, W] LAYE DML #4ERr sl dE 5 i Tl Ak, JFH AT
DU REANMT BB A B AT iR

§8.1.2 Bk 52
tHT7F ORACLE ., AReEBEX AL ERRE S M T8 . FTDAGH TR
Rk 4. Bt ORACLE 8 T I AT A E 1 —FhAb B 7 74

§88.1.3 Rk s
ORACLE 8i #&fit 75 =R fi & 28 R 4efil &k %5 . &7 LA/E ORACLE % &
G T, W ORACLE B4 fE5h 5 6% .

i 2 2 2H

o il Fif: BIYEMIRME N N ihk TRIGGER; #lti: INSERT, UPDATE, DELETE.

® filf(Al: RBli% TRIGGER &7rfilk k42 Hi (BEFORE) it J&(AFTER)fil
K, Wbk FAEZ TRIGGER  [H#/EI .

® [l AL: Mk TRIGGER #ifilk 2 &) HIFIEE, 1F il #4548 5 B 31
fidn: PL/ISQL Bk,

® [l AR AR A A SCIIEERAT IR AL, BB R (STATEMENT)fish & 25 A1
ITH(ROW)fih /2 25 .
B R (STATEMENT) il R 45 JEfit il & St R LRI, il 48 R PAT—Ik;
TR (ROW) M 2 JEHE 4l % Sk e A, X 32 B Z 3R S (0 AF— 47800, b
R AR HIHAT— K
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§8.2 GIEMEEE
R Al A 2% K — R TEE R

CREATE [OR REPLACE] TRIGGER trigger_name
{BEFORE | AFTER }
{INSERT | DELETE | UPDATE [OF column [, column ...]]}
ON [schema.] table_name
[REFERENCING {OLD [AS] old | NEW [AS] new| PARENT as parent}]
[FOR EACH ROW ]
[WHEN condition]
trigger_body;

s

BEFORE H1 AFTER #i5 Hifih & 2 o) fist & IS e 53 730 Ay Wil s R0 s i o 7 =X, Wi R A 7
AT ik R At 2 H A A i I O A Rk R 2 s i ik A A T A T i R A 2 s kR A B ek
(Il R 2% o

FOR EACH ROW &I iji W fis e # AT fish e 2 o AT ik R 2 FITE ) ik e 24 FRT X 3 SR IWAE =
AT il R 2 2ESR 24—~ DML W5 AR S i 5 P b 1K 2 AT 8 iy, 0) -2 rp RN 4T
HEEAIRF G iR LI A G, S0 — IR MR 45 s T 08 ) fid R 2 RN 3R E AR by ik i =
PF, MO LR, Bk 2% . 24441 FOR EACH ROW &%, BEFORE
I AFTER fili 88 hiEA) il & 4%, 1 INSTEAD OF fii & 3 ) A 47 firh 2 2% o

REFERENCING FHJUtHHAHICA TR, 7EATilk#51 PL/SQL Al WHEN —+4JH ] LA
EFAI B RRZ BOCUET R IHFME, BOAAHSCEFR 200 OLD Al NEW. filt /& #4511
PL/SQL Hrerp ARG FRIN, DA EAT T ATINE (), (A7E WHEN Fa) T AR E
T

WHEN AUt ik 4K 41F. Condition Jy— N4 FREN, HAo b &4
PR, MABEALS B WIER), ARSI PL/SQL 3. WHEN T35 5E il & 2 4511 1
fie 7t BEFORE Al AFTER ATfilk #sH, AHEHIAE INSTEAD OF A7 fith A s FIIL & 2 ALK
il A o

AN IR PS5 ( INSERT, UPDATE, DELETE) N SEHUT A G R, $AT IR 4 L
BT B B3 sl B shfi . DR S SRR e %, F B0 P2 ok & 2% vl DAORAIE B g — 2
PERISEHENE

RpgkR I T 12 R A Ay, EATE:
BEFORE INSERT

BEFORE INSERT FOR EACH ROW

AFTER INSERT

AFTER INSERT FOR EACH ROW

BEFORE UPDATE
BEFORE UPDATE FOR EACH ROW
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AFTER UPDATE
AFTER UPDATE FOR EACH ROW

BEFORE DELETE

BEFORE DELETE FOR EACH ROW
AFTER DELETE

AFTER DELETE FOR EACH ROW

§8.2.1 fili R AR IRT

P47 BEFORE A 4 fil K 2%;
X} 5 AR R AT
P47 BEFORE 174 fih % 2%
AT DML iEH)

AT AFTER 1740 /il 3%
AT AFTER iBA) 2 ik %%

we e o

§8.2.2 A& DML fihk 58
il & 2% 44 SRR AL VLI 4 FAS—FE, TR B 4% 25 n), TR i & 2 44 AT LR Bk
WFEH A4 T, AR AN ik & 3% 44 AN BEAH ]

fith 7 2% ) PR 1

® CREATE TRIGGER ifi f) X AR K A REE IS 32KB;

® il AAAN K SELECT 6] - figy SELECT ... INTO ... 458y, m ke ks B fii
ff) SELECT &),

fih 2 g AN e A B A = 45 #2361 f) COMMIT, ROLLBACK, SVAEPOINT i f];

P ik i JIT R P A0 2 o 5t AN B A P i e 45 4 il i ) 5

fih K 28 A EAE F LONG, LONG RAW 2874,

fil & 2 AT LS i LOB KRB FIME, (HARREE (NEW & LOB 1 14

el 2 fid A B A A I, AR AN« OB B R R SR R R SR, A I A8 AR AT
JE BRI,

SEHL: NEW BTV i) 5 0E 58 R S A
:OLD B4 Ui i) 548 5 AT 41 KA

b INSERT UPDATE DELETE

oLD NULL HR HR

NEW Bk Bk NULL

Bl 1 gL AMiEy, BATAR emp REMIER ALK, LR ER DS SIBUT R
BrHEERT %,
CREATE TABLE emp_his AS SELECT * FROM EMP WHERE 1=2;

CREATE OR REPLACE TRIGGER del_emp
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BEFORE DELETE ON scott.emp FOR EACH ROW
BEGIN
S O A B H &l sk & del_emp  BLUEIEEH .
INSERT INTO emp_his(deptno , empno, ename , job ,mgr , sal , comm , hiredate )
VALUES( :old.deptno, :old.empno, :old.ename , :old.job,
:old.mgr, :old.sal, :old.comm, :old.hiredate );
END;

DELETE emp WHERE empno=7788;

DROP TABLE emp_his;
DROP TRIGGER del_emp;

§8.2.3 AIEE(INSTEAD OF)fili & #%
ARl S — R EIA R

CREATE [OR REPLACE] TRIGGER trigger_name
INSTEAD OF
{INSERT | DELETE | UPDATE [OF column [, column ...]1}
ON [schema.] view_name
[REFERENCING {OLD [AS] old | NEW [AS] new| PARENT as parent}]
[FOR EACH ROW ]
[WHEN condition]
trigger_body;

o

BEFORE HI AFTER #i5 Hifith & 2 f0)fist & IS e 43 730 Ay Wil s FH s i 77 =X, Rifish A A A
AT fid R A 2 A A i I O A Rk A 2 s i ik A A AE A Tl A 2 ik A A A sk
Al R 2% o

INSTEAD OF iELifff ORACLE Juiffili ks, MIAPAT il A Fit . HBEXT L BRI 4
LIS INSTEAD OF filt 2%, 1ANREXT R . B FIA 4 37 INSTEAD OF fil & 2%

FOR EACH ROW G150 i3 W fith i #% AT fil A 2% o AT Mok i 258 08 ) il 24 P DX ) R IWLAE <
AT Al R A 2ESRK 24—~ DML o R $E s m B P b i 2 A7 8 iy, 0) -2 rh i RN AT
HEEAIRF G iR LI A S, S0 — IRl R 45 s T V8 ) fid R 2 RN A 3R E AR D ik R =
PF, MO LIREAER, Bk 2% . 24441 FOR EACH ROW &%}, BEFORE
I AFTER fil 28 B A fi & 2%, 11 INSTEAD OF fili & 28 I K 7 2 2%

REFERENCING fHJUiHHAHICAHR, 7EAT il #51 PL/SQL Al WHEN —4JH ] LA
A B RRS OCARTE . IHZE, BRNMAHEC K530 OLD Al NEW. filt )k #4511
PL/SQL Hrerf N ARG AFRIS, D EAT T ATIN'E 5 (), (H7E WHEN Fa) T A GE I &
o

WHEN TA) Ui Wil & 215 41 . Condition y—ANMEARFRIEN, b &H4

R, MAREALS EHER), AR PL/SQL i%t. WHEN T35 & fil & 2 ki 44 2
fie 7t BEFORE Al AFTER ATfil #sH, AREHIAE INSTEAD OF A7 fih A4 AL & S AU
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i A

INSTEAD_OF H XL K DML fili /e, T30 B AT RE 2t 2 MR THE S (join) 1T
J8, DRI 2 BT A A B 45 0 A vl ST ) o R DA% BT 75 1 7 QB A T S8, 8 6 S T 4«

CREATE OR REPLACE VIEW emp_view AS
SELECT deptno, count(*) total_employeer, sum(sal) total_salary
FROM emp GROUP BY deptno;

FE AR I o B N B 2 A -

SQL>DELETE FROM emp_view WHERE deptno=10;
DELETE FROM emp_view WHERE deptno=10
ERROR T3 1 17:

ORA-01732: ALKl B R A EIRE

HRIRATT LA INSTEAD_OF fit k23Kl DELETE #AEHAT TR FIALEE, BRI #HER EMP
Frh P LT

CREATE OR REPLACE TRIGGER emp_view_delete
INSTEAD OF DELETE ON emp_view FOR EACH ROW
BEGIN
DELETE FROM emp WHERE deptno= :old.deptno;
END emp_view_delete;

DELETE FROM emp_view WHERE deptno=10;

DROP TRIGGER emp_view_delete;
DROP VIEW emp_view;

§8.2.3 QI RAH Ak #

ORACLESi $24ILf) 22 g Sk &% % ] LLLE DDL B8 i 2 45 _Elefin & . DDL $i5 2 %
i€ i+, W CREATE . ALTER J DROP %%, T i 145 2 48 S0 F5 5000 2 IR 45 2 1)
JABNEOCH, H PSSR SRR H RS . IS RA MR IEL LT

e Ly e iy Ve y X

CREATE OR REPLACE TRIGGER [sachema.] trigger_name
{BEFORE|AFTER}
{ddl_event_list | database_event_list}
ON { DATABASE | [schema.] SCHEMA }
[WHEN_clause]
trigger_body;
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Hrp: ddl_event_list: —A~8tZ 4~ DDL HffF, FAEHHA OR 7 7F;
database_event_list: — RN ESHAF, FLRIH OR 737t

RGN 2B AT AT AE— AN b, XOAT DU AR BN R Lo T A AR K
(SCHEMA)Z. Eint, R R Brfe i FH 7 (9 DDL BRE R E AT S8R R R A s i & 2, Bk
NI A 2 i PR X g ST AR B 5 (DATABASE) 2 EIs), %280 14 B FH 7 1) DDL #
VERUBATT BT B E i, LA PR IR Ja B AN DC PR nl g il 2% o ZEAE R0 R 2 b g v fink
RN, sk Bf5 ADMINISTER DATABASE TRIGGER AU .

g ARG s RS AN BRI L GRS -

1 SEVFIIAL 1t B
Ja35)) STARTUP ZJ5 SEA I B IO
5] SHUTDOWN ZHT SEAG 1 B 5% P IS0
A %5 24 i% SERVERERROR ZJa B S
%% LOGON 2 Ja BRI 3% Ja B
44 LOGOFF Z i TGRS
£)% CREATE ZH, ZJE TR 2 W s Ja s
#0l DROP ZH, ZJE TERH s Ja s
A58 ALTER ZH, ZJE AR 2 W s Ja s
§8.2.4 RO RIEFMHEN
H{F @\ | Startup/Shutdown | Servererror | Logon/Logoff | DDL | DML
AR * * * * *
HH e A TR *
s RS 5 *
iR *
M P 4 * *
B0 21 *
BT R A TR
1l *

Fx DML i) e s, LS m T E M ORACLE 3 SCMEHF i 1 s Hok i

i
R4 TR G L

Sysevent VARCHAR?2 (20) | Wuidifilk #5124 Fx

Instance_num NUMBER Bl e S 44

Database_name VARCHAR2 (50) | ¥4 Fk

Server_error(posi) NUMBER HrRfE Bk posi 48 A7 B T AR S
K Er err_number 55 HEE 1R 5ot AR HT
WA B, W RAE MR ] TRUE, 750

Is_servererror(err_number) | BOOLEAN IR[F] FALSE. 75 fith 2 #% N FH Ik s 250n]
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LA 5 e A4 e AR
Login_user VARCHAR2(30) 6l R IR FH P A4 R
Dictionary_obj_type VARCHAR2(20) DDL 1) I B4 B E s % 281
Dictionary_obj_name VARCHAR2(30) DDL 5 BT B4 B A P % 24 Bk
Dictionary_obj_owner VARCHAR2(30) DDL i) TR B E X G BT 4
7
Des_encrypted_password | VARCHAR2(2) IEEAIE S 4 DES Sk in& i
4

§8.2.5 ff AR 251H ™
ORACLE ###t=/12Z% INSERTING, UPDATING, DELETING JH T JIWfuh & 7wt

#AE.

1] 1TH

INSERTING Wil EA) S INSERT #E4), W2k TRUE, #1124 FALSE

UPDATING W il iR UPDATE 4], WISh TRUE, &4 FALSE

DELETING W ik iEA) 2% DELETE 4], W24 TRUE, #5028 FALSE

§8.2.6 EFHmFMIK

TR Ml % PR TR P e R A R, 2 A o B s R I R B A S i R B R
AREPAR A TR 24 DML T AJB0E— MRl 25 I5, ORACLE s F 8 g i il & 4 ALAS,
WU eI RIS, 1XF- T30 DML 5 AT R

7E PL/SQL F5 a] LI ALTER TRIGGER 15 4 it L2 A8 (il &k 2%, k&=,
M

ALTER TRIGGER [schema.] trigger_name COMPILE [ DEBUG]

Horp. DEBUG 0284 62842 il PLISQL FEFy 45 A H B FH () R R AR 65 o

§8.3 MIBRFN{FERE ALK B

o BRI AR
DROP TRIGGER trigger_name;

2SR HA T AR S i R 2R 44 B, T 2 H A DROP ANY TRIGGER RGAUE, 4
T o 3 ST A B P fik A 2B, P #5 2EH 5 ADMINISTER DATABASE TRIGGER #4¢
BUR

BEAL, MR B AL R B, A X 5 e A st B 2 s

o fHESflR AR

i TRIGGER HPIRAS:

ARBCIRA(ENABLE): Mfil ik FAF R AERS, b T RS EHRE il k4 TRIGGER ¥
B .

TERCRAS(DISABLE): Mfil Fi At e A, Ab T e BCIRES IR il & 2% TRIGGER ¢
N, BRI AR ER A XA B A A & 4 (TRIGGER) —#F:.

e TRIGGER X AR A W] LU AH 4 408
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ALTER TIGGER trigger_name [DISABLE | ENABLE ];
#1: ALTER TRIGGER emp_view_delete DISABLE;

ALTER TRIGGER i#a]— R HBE R — M & 25 FPIRZS, 1 ALTER TABLE 4] )—
VR BENE AR 55 48 2 RAR S BT A ke % A IR S o A%
ALTER TABLE [schema.]table_name {ENABLE|DISABLE} ALL TRIGGERS;

#l: L EMP _ERIFTA TRIGGER K3K:
ALTER TABLE emp DISABLE ALL TRIGGERS;

88.4 fili kAL A M

Ao $ s 7. USER_TRIGGERS. ALL_TRIGGERS. DBA_TRIGGERS

COL trigger_name FORMAT A10

COL trigger_type FORMAT A10

COL triggering_event FORMAT A10
COL table_owner FORMAT A10

COL base_object_type FORMAT A10
COL referencing_names FORMAT A10
COL status FORMAT A10

COL action_type FORMAT A10

SELECT TRIGGER_NAME, TRIGGER_TYPE, TRIGGERING_EVENT,
TABLE_OWNER, BASE_OBJECT_TYPE, REFERENCING_NAMES,
STATUS, ACTION_TYPE
FROM user _triggers;

8§8.5  HudE A kAR N 244

Bl 1: Gl DML EA) Sk 2%, 4% emp £IAT INSERT, UPDATE, DELETE #:4F
I, & F 358 dept_summary &£ . i T7E PL/SQL S ANfe H %1 A DDL i),
FrLL, FF] ORACLE W& f DBMS_UTILITY H[f) EXEC_DDL_STATEMENT & f%, e
AT DDL 5 A0 ik A 7 o
CREATE TABLE dept_summary(

Deptno NUMBER(2),

Sal_sum NUMBER(9, 2),

Emp_count NUMBER);

INSERT INTO dept_summary(deptno, sal_sum, emp_count)
SELECT deptno, SUM(sal), COUNT(*)
FROM emp
GROUP BY deptno;
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-Gl PL/SQL 14 % disp_dept_summary
--{Efd % 2% A B iZ G R R dept_summary Fr A EE

CREATE OR REPLACE PROCEDURE disp_dept_summary
IS
Rec dept_summary%ROWTYPE;
CURSOR c1 IS SELECT * FROM dept_summary;
BEGIN
OPEN c1;
FETCH cl1 INTO REC;
DBMS_OUTPUT.PUT_LINE(‘deptno sal_sum emp_count’);
DBMS_OUTPUT.PUT_LINE(* %
WHILE c1%FOUND LOOP
DBMS_OUTPUT.PUT_LINE(RPAD(rec.deptno, 6)||
To_char(rec.sal_sum, ‘$999,999.99’)||
LPAD(rec.emp_count, 13));
FETCH cl1 INTO rec;
END LOOP;
CLOSE c1;
END;

BEGIN
DBMS_OUTPUT.PUT_LINE(‘fdAHI");
Disp_dept_summary();
DBMS_UTILITY.EXEC_DDL_STATEMENT('
CREATE OR REPLACE TRIGGER trigl
AFTER INSERT OR DELETE OR UPDATE OF sal ON emp
BEGIN
DBMS_OUTPUT.PUT_LINE("1IEEHUUT trigl fili&k#%...");
DELETE FROM dept_summary;
INSERT INTO dept_summary(deptno, sal_sum, emp_count)
SELECT deptno, SUM(sal), COUNT(*)
FROM emp GROUP BY deptno;
END;

%

INSERT INTO dept(deptno, dname, loc)
VALUES(90, ‘demo_dept’, ‘none_loc’);
INSERT INTO emp(ename, deptno, empno, sal)

VALUES(USER, 90, 9999, 3000);
DBMS_OUTPUT.PUT_LINE(‘4fiNJ5");
Disp_dept_summary();
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UPDATE emp SET sal=1000 WHERE empno=9999;
DBMS_OUTPUT.PUT_LINE("M&MJE");
Disp_dept_summary();

DELETE FROM emp WHERE empno=9999;
DELETE FROM dept WHERE deptno=90;
DBMS_OUTPUT.PUT_LINE(‘MIBf5");
Disp_dept_summary();

DBMS_UTILITY.EXEC_DDL_STATEMENT(DROP TRIGGER trig1’);
EXCEPTION
WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE(SQLCODE||--||SQLERRM);
END;

Bl 2: Q7 DML B RAT il R 2% . 9% emp RHAT INSERT, UPDATE, DELETE #:4EIT,
‘B HBIHH dept_summary E %P . BT E PL/SQL BhrhANGE B B2 H DDL 5], fr
PL, #JF ORACLE W & DBMS_UTILITY 1) EXEC_DDL_STATEMENT i f%, H'E
1T DDL ) G fid A 45
BEGIN
DBMS_OUTPUT.PUT_LINE(‘f@ A HI");
Disp_dept_summary();
DBMS_UTILITY.EXEC_DDL_STATEMENT(
‘CREATE OR REPLACE TRIGGER trig2_update
AFTER UPDATE OF sal ON emp
REFERENCING OLD AS old_emp NEW AS new_emp
FOR EACH ROW
WHEN (old_emp.sal != new_emp.sal)
BEGIN
DBMS_OUTPUT.PUT_LINE("IE/EH0AT trig2_update filik#s...”);
DBMS_OUTPUT.PUT_LINE(“sal IH{#: ”|| :old_emp.sal);
DBMS_OUTPUT.PUT_LINE("sal #iff: ”|| :new_emp.sal);
UPDATE dept_summary
SET sal_sum=sal_sum + :new_emp.sal - :old_emp.sal
WHERE deptno = :new_emp.deptno;
END;

DBMS_UTILITY.EXEC_DDL_STATEMENT(
‘CREATE OR REPLACE TRIGGER trig2_insert
AFTER INSERT ON emp
REFERENCING NEW AS new_emp
FOR EACH ROW
DECLARE
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| NUMBER,;
BEGIN
DBMS_OUTPUT.PUT_LINE("IE/EHAT trig2_insert fil & #5...”);
SELECT COUNT(*) INTO |
FROM dept_summary WHERE deptno = :new_emp.deptno;
IF1>0THEN
UPDATE dept_summary
SET sal_sum=sal_sum+:new_emp.sal,
Emp_count=emp_count+1
WHERE deptno = :new_emp.deptno;
ELSE
INSERT INTO dept_summary
VALUES (:new_emp.deptno, :new_emp.sal, 1);
END IF;
END;

DBMS_UTILITY.EXEC_DDL_STATEMENT(
‘CREATE OR REPLACE TRIGGER trig2_delete
AFTER DELETE ON emp
REFERENCING OLD AS old_emp
FOR EACH ROW
DECLARE
| NUMBER,;
BEGIN
DBMS_OUTPUT.PUT_LINE(" IE/E#AT trig2_delete filik#s...”);
SELECT emp_count INTO |
FROM dept_summary WHERE deptno = :old_emp.deptno;
IF1>1THEN
UPDATE dept_summary
SET sal_sum=sal_sum - :old_emp.sal,
Emp_count=emp_count - 1
WHERE deptno = :old_emp.deptno;
ELSE
DELETE FROM dept_summary WHERE deptno = :old_emp.deptno;
END IF;
END;

INSERT INTO dept(deptno, dname, loc)
VALUES(90, ‘demo_dept’, ‘none_loc’);
INSERT INTO emp(ename, deptno, empno, sal)

VALUES(USER, 90, 9999, 3000);
INSERT INTO emp(ename, deptno, empno, sal)
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VALUES(USER, 90, 9998, 2000);
DBMS_OUTPUT.PUT_LINE(‘#fiAJ5);
Disp_dept_summary();

UPDATE emp SET sal = sal*1.1 WHERE deptno=90;
DBMS_OUTPUT.PUT_LINE("MEMJE");
Disp_dept_summary();

DELETE FROM emp WHERE deptno=90;
DELETE FROM dept WHERE deptno=90;
DBMS_OUTPUT.PUT_LINE(‘/MIB5");
Disp_dept_summary();

DBMS_UTILITY.EXEC_DDL_STATEMENT(DROP TRIGGER trig2_update’);
DBMS_UTILITY.EXEC_DDL_STATEMENT(‘DROP TRIGGER trig2_insert);
DBMS_UTILITY.EXEC_DDL_STATEMENT(DROP TRIGGER trig2_delete’);
EXCEPTION
WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE(SQLCODE||--||SQLERRM);
END;

%l 3: FIH ORACLE #2414 11117 INSERTING. UPDATING F1 DELETING )54 2
HAH R D BE o fik A 25 o
BEGIN
DBMS_OUTPUT.PUT_LINE(‘46 A HI");
Disp_dept_summary();
DBMS_UTILITY.EXEC DDL_STATEMENT(
‘CREATE OR REPLACE TRIGGER trig2
AFTER INSERT OR DELETE OR UPDATE OF sal
ON emp
REFERENCING OLD AS old_emp NEW AS new_emp
FOR EACH ROW
DECLARE
| NUMBER,;
BEGIN
IF UPDATING AND :old_emp.sal !=:new_emp.sal THEN
DBMS_OUTPUT.PUT_LINE(" IEFEAT trig2 filik#s...”);
DBMS_OUTPUT.PUT_LINE("sal IH{H: || :old_emp.sal);
DBMS_OUTPUT.PUT_LINE("sal #ift: ”|| :new_emp.sal);
UPDATE dept_summary
SET sal_sum=sal_sum + :new_emp.sal - :old_emp.sal
WHERE deptno = :new_emp.deptno;
ELSIF INSERTING THEN
DBMS_OUTPUT.PUT_LINE(" IEAESAT trig2 fil & #%...");
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SELECT COUNT(*) INTO |
FROM dept_summary
WHERE deptno = :new_emp.deptno;
IF1>0THEN
UPDATE dept_summary
SET sal_sum=sal_sum+:new_emp.sal,
Emp_count=emp_count+1
WHERE deptno = :new_emp.deptno;
ELSE
INSERT INTO dept_summary
VALUES (:new_emp.deptno, :new_emp.sal, 1);
END IF;
ELSE
DBMS_OUTPUT.PUT_LINE(" IEFEFHAT trig2 fil & #%...");
SELECT emp_count INTO |
FROM dept_summary WHERE deptno = :old_emp.deptno;
IF1>1THEN
UPDATE dept_summary
SET sal_sum=sal_sum - :old_emp.sal,
Emp_count=emp_count - 1
WHERE deptno = :old_emp.deptno;
ELSE
DELETE FROM dept_summary
WHERE deptno = :old_emp.deptno;
END IF;
END IF;

END;

INSERT INTO dept(deptno, dname, loc)
VALUES(90, ‘demo_dept’, ‘none_loc’);
INSERT INTO emp(ename, deptno, empno, sal)

VALUES(USER, 90, 9999, 3000);
INSERT INTO emp(ename, deptno, empno, sal)
VALUES(USER, 90, 9998, 2000);
DBMS_OUTPUT.PUT_LINE(‘fEXNJ5");
Disp_dept_summary();

UPDATE emp SET sal = sal*1.1 WHERE deptno=90;
DBMS_OUTPUT.PUT_LINE(“f&%)5");
Disp_dept_summary();

DELETE FROM emp WHERE deptno=90;
DELETE FROM dept WHERE deptno=90;
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DBMS_OUTPUT.PUT_LINE(‘MIB:5");
Disp_dept_summary();

DBMS_UTILITY.EXEC_DDL_STATEMENT(‘DROP TRIGGER trig2’);
EXCEPTION
WHEN OTHERS THEN
DBMS_OUTPUT.PUT_LINE(SQLCODE||---||SQLERRM);
END;

B 4: € INSTEAD OF filtkids. HeOIE MK myview, i L2 R &A™
EHIRRE, BT AN BESAT DML 0] o AR T O R0 1 B4t A\ F 8040 A D s 2 et 4 A\ 21
WA PR T, AR JE NIRRT AR
DECLARE
No NUMBER;
Name VARCHAR2(20);
BEGIN
DBMS_UTILITY.EXEC_DDL_STATEMENT('
CREATE OR REPLACE VIEW myview AS
SELECT empno, ename, “E” type FROM emp
UNION
SELECT dept.deptno, dname, “D” FROM dept
);
-- B INSTEAD OF fili ) %% trigger3;
DBMS_UTILITY.EXEC_DDL_STATEMENT('
CREATE OR REPLACE TRIGGER trig3
INSTEAD OF INSERT ON myview
REFERENCING NEW n
FOR EACH ROW
DECLARE
Rows INTEGER;
BEGIN
DBMS_OUTPUT.PUT_LINE(" IEFESAT trig3 fil & 2%...");
IF :n.type = “D” THEN
SELECT COUNT(*) INTO rows
FROM dept WHERE deptno = :n.empno;
IF rows =0 THEN
DBMS_OUTPUT.PUT_LINE("[7 dept &H¥H AL HE...");
INSERT INTO dept(deptno, dname, loc)
VALUES (:n.empno, :n.ename, “none”);
ELSE
DBMS_OUTPUT.PUT_LINE(“%i*54"|| :n.empno||
THIES T CATAE, FARAERI ),
END IF;
ELSE
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SELECT COUNT(*) INTO rows
FROM emp WHERE empno = :n.empno;
IF rows =0 THEN
DBMS_OUTPUT.PUT_LINE(" 1] emp FEHdAEds...”);
INSERT INTO emp(empno, ename)
VALUES(:n.empno, :n.ename);
ELSE
DBMS_OUTPUT.PUT_LINE(“%i*54"|| :n.empno||
TN CAFAE, FARIERI ),
END IF;
END IF;
END;

Bk

INSERT INTO myview VALUES (70, ‘demo’, ‘D’);
INSERT INTO myview VALUES (9999, USER, ‘E’);
SELECT deptno, dname INTO no, name FROM dept WHERE deptno=70;
DBMS_OUTPUT.PUT_LINE( 5 T-4%*5: ’||TO_CHAR(no)|['#:44: ’[|name);
SELECT empno, ename INTO no, name FROM emp WHERE empno=9999;
DBMS_OUTPUT.PUT_LINE(‘#[ 1% : ’||TO_CHAR(no)|[' %4 : ’||name);
DELETE FROM emp WHERE empno=9999;
DELETE FROM dept WHERE deptno=70;
DBMS_UTILITY.EXEC_DDL_STATEMENT(‘DROP TRIGGER trig3’);

END;

Bl 5: FH] ORACLE FffjmPhekdl, QU DRGFIMAE. Hhtld PFIFHE
eventlog, & AFfift FH A0 2 i3 2 v B Gt R0 5 2ol 52, DS P R 6 Bt RV . 4
PEPER SRS P34, 2 )5 0% trigd_ddl. trigd_before Al trigd_after fil & 28, &4 1iH
FH AT 8 1 bR 00K 45 F 0 s B eventlog 2R .
BEGIN
- G T s ST H R B &
DBMS_UTILITY.EXEC_DDL_STATEMENT('
CREATE TABLE eventlog(
Eventname VARCHAR2(20) NOT NULL,
Eventdate date default sysdate,
Inst_ num NUMBER NULL,
Db_name VARCHAR2(50) NULL,
Srv_error NUMBER NULL,
Username VARCHAR2(30) NULL,
Obj_type VARCHAR2(20) NULL,
Obj_name VARCHAR2(30) NULL,
Obj_owner VARCHAR2(30) NULL
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-- % DDL fih A #% trigd_ddl
DBMS_UTILITY.EXEC DDL_STATEMENT('
CREATE OR REPLACE TRIGGER trig4_ddl
AFTER CREATE OR ALTER OR DROP
ON DATABASE
DECLARE
Event VARCHAR2(20);
Typ VARCHAR2(20):
Name VARCHAR2(30);
Owner VARCHAR2(30);
BEGIN
-- 1L DDL Zi )@ vk
Event := SYSEVENT;
Typ := DICTIONARY_OBJ_TYPE;
Name = DICTIONARY_OBJ NAME;
Owner := DICTIONARY_OBJ OWNER;
- P F R ARSI A SR
INSERT INTO scott.eventlog(eventname, obj_type, obj_name, obj_owner)
VALUES(event, typ, name, owner);
END;
);

-- fi]# LOGON. STARTUP 1 SERVERERROR = {|fili & #%
DBMS_UTILITY.EXEC_DDL_STATEMENT('
CREATE OR REPLACE TRIGGER trig4_after
AFTER LOGON OR STARTUP OR SERVERERROR
ON DATABASE
DECLARE
Event VARCHAR2(20);
Instance NUMBER;
Err_num NUMBER,;
Dbname VARCHAR2(50);
User VARCHAR2(30);
BEGIN
Event := SYSEVENT;
IF event = "LOGON” THEN
User := LOGIN_USER;
INSERT INTO eventlog(eventname, username)
VALUES(event, user);
ELSIF event = “'SERVERERROR” THEN
Err_num := SERVER_ERROR(1);
INSERT INTO eventlog(eventname, srv_error)
VALUES(event, err_num);
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ELSE
Instance := INSTANCE_NUM,;
Dbname := DATABASE_NAME;
INSERT INTO eventlog(eventname, inst_num, db_name)
VALUES(event, instance, dbname);
END IF;
END;

Bk

-- fi]# LOGOFF 1 SHUTDOWN Zi {4 fil k2%
DBMS_UTILITY.EXEC DDL_STATEMENT('
CREATE OR REPLACE TRIGGER trig4_before
BEFORE LOGOFF OR SHUTDOWN
ON DATABASE
DECLARE
Event VARCHAR2(20);
Instance NUMBER;
Dbname VARCHAR2(50);
User VARCHAR2(30);
BEGIN
Event := SYSEVENT;
IF event = “LOGOFF” THEN
User .= LOGIN_USER,;
INSERT INTO eventlog(eventname, username)
VALUES(event, user);
ELSE
Instance := INSTANCE_NUM,;
Dbname := DATABASE_NAME;
INSERT INTO eventlog(eventname, inst_num, db_name)
VALUES(event, instance, dbname);
END IF;
END;
);
END;

CREATE TABLE mydata(mydate NUMBER);
CONNECT SCOTT/TIGER

COL eventname FORMAT A10
COL eventdate FORMAT A12
COL username FORMAT A10
COL obj_type FORMAT A15
COL obj_name FORMAT A15
COL obj_owner FORMAT A10
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SELECT eventname, eventdate, obj_type, obj_name, obj_owner, username, Srv_error
FROM eventlog;

DROP TRIGGER trig4_ddI;
DROP TRIGGER trig4_before;
DROP TRIGGER trig4_after;
DROP TABLE eventlog;
DROP TABLE mydata;

8§8.6 MU A A A% 0 N SE

P AT LA 8 e ik e s S A )y e«
® LIRIHI T IIRE;
fil: K EMP F 124k 51 5% AUDIT_TABLE 1 AUDIT_TABLE_VALUES .
CREATE TABLE audit_table(
Audit_id NUMBER,
User_name VARCHAR2(20),
Now_time DATE,
Terminal_name VARCHAR2(10),
Table_name VARCHAR2(10),
Action_name VARCHAR2(10),
Emp_id NUMBER(4));

CREATE TABLE audit_table_val(
Audit_id NUMBER,
Column_name VARCHAR2(10),
Old_val NUMBER(7,2),
New_val NUMBER(7,2));

CREATE SEQUENCE audit_seq
START WITH 1000
INCREMENT BY 1
NOMAXVALUE
NOCYCLE NOCACHE;

CREATE OR REPLACE TRIGGER audit_emp
AFTER INSERT OR UPDATE OR DELETE ON emp
FOR EACH ROW

DECLARE
Time_now DATE;
Terminal CHAR(10);

BEGIN
Time_now:=sysdate;
Terminal:=USERENV('TERMINAL);
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IF INSERTING THEN
INSERT INTO audit_table
VALUES(audit_seq.NEXTVAL, user, time_now,
terminal, ‘EMP’, ‘INSERT’, :new.empno);
ELSIF DELETING THEN
INSERT INTO audit_table
VALUES(audit_seq.NEXTVAL, user, time_now,
terminal, ‘EMP’, ‘DELETE’, :old.empno);
ELSE
INSERT INTO audit_table
VALUES(audit_seq.NEXTVAL, user, time_now,
terminal, ‘EMP’, ‘UPDATE’, :old.empno);
IF UPDATING(‘SAL’) THEN
INSERT INTO audit_table_val
VALUES(audit_seq.CURRVAL, ‘SAL’, :old.sal, :new.sal);
ELSE UPDATING('DEPTNO’)
INSERT INTO audit_table_val
VALUES(audit_seq.CURRVAL, ‘DEPTNOQO’, :old.deptno, :new.deptno);
END IF;
END IF;
END;

® SR A I S B B
. & DEPT £ 1) DEPTNO #iirf, [FIIHE EMP & AHN ¥ DEPTNO thAFAH MY (A& 24
CREATE SEQUENCE update_sequence

INCREMENT BY 1

START WITH 1000

MAXVALUE 5000 CYCLE;

ALTER TABLE emp
ADD update_id NUMBER,;

CREATE OR REPLACE PACKAGE integritypackage AS
Updateseq NUMBER;
END integritypackage;

CREATE OR REPLACE PACKAGE BODY integritypackage AS
END integritypackage;

CREATE OR REPLACE TRIGGER dept_cascadel
BEFORE UPDATE OF deptno ON dept
DECLARE
Dummy NUMBER,;
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BEGIN
SELECT update_sequence.NEXTVAL INTO dummy FROM dual;
Integritypackage.updateseq:=dummy;

END;

CREATE OR REPLACE TRIGGER dept_cascade2
AFTER DELETE OR UPDATE OF deptno ON dept
FOR EACH ROW

BEGIN
IF UPDATING THEN

UPDATE emp SET deptno=:new.deptno,
update_id=integritypackage.updateseq
WHERE emp.deptno=:old.deptno AND update_id IS NULL;
END IF;
IF DELETING THEN
DELETE FROM emp
WHERE emp.deptno=:old.deptno;
END IF;
END;

CREATE OR REPLACE TRIGGER dept_cascade3
AFTER UPDATE OF deptno ON dept
BEGIN
UPDATE emp SET update_id=NULL
WHERE update_id=integritypackage.updateseq;
END;

SELECT * FROM EMP ORDER BY DEPTNO,;
UPDATE dept SET deptno=25 WHERE deptno=20;

® IiBhIHL L A
s DRUEXT EMP R 8 ASUAE T4 H ) TARIN A5

CREATE TABLE company_holidays(day DATE);

INSERT INTO company_holidays
VALUES(sysdate);

INSERT INTO company_holidays
VALUES(TO_DATE(‘21-10 H-01’, ‘DD-MON-YY"));

CREATE OR REPLACE TRIGGER emp_permit_change

BEFORE INSERT OR DELETE OR UPDATE ON emp
DECLARE
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Dummy NUMBER;
Not_on_weekends EXCEPTION;
Not_on_holidays EXCEPTION;
Not_working_hours EXCEPTION;
BEGIN
I* check for weekends */
IF TO_CHAR(SYSDATE, ‘DAY’) IN (2173, "2 H’) THEN
RAISE not_on_weekends;
END IF;
/* check for company holidays */
SELECT COUNT(*) INTO dummy FROM company_holidays
WHERE TRUNC(day)=TRUNC(SYSDATE);
IF dummy >0 THEN
RAISE not_on_holidays;
END IF;
/* check for work hours(8:00 AM to 18:00 PM */
IF (TO_CHAR(SYSDATE, HH24’)<8 OR TO_CHAR(SYSDATE, ‘HH24)>18) THEN
RAISE not_working_hours;
END IF;
EXCEPTION
WHEN not_on_weekends THEN
RAISE_APPLICATION_ERROR(-20324,
‘May not change employee table during the weekends’);
WHEN not_on_holidays THEN
RAISE_APPLICATION_ERROR(-20325,
‘May not change employee table during a holiday’);
WHEN not_working_hours THEN
RAISE_APPLICATION_ERROR(-20326,
‘May not change employee table during no_working hours’);

END;

o EHAEIMNREN;

® PiibARAME S KL

® [z EIRAMISIMES

o I EERMTELER,
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