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. PL/SQL lagi?

PL/SQL (PL : Procedural Language — Ngon ngit Thu tuc) 1a mot mé rong cua SQL, két hop

vao trong do6 rit nhiéu dic tinh ctia cac ngdn ngit l4p trinh gan day. N6 cho phép cac thao tic

dir liéu va cac cau lénh query SQL bao gom cac doan mi c6 ciu trac khdi va tinh tha tuc

(block-structure and procedural unit of code), lam cho PL/SQL thanh mét ngon ngir xtr 1y giao

dich manh mé.

Il. Caclénh SQL trong PL/SQL

= PL/SQL cung cap mdt s6 cau lénh thil tuc cho viéc thao tac va kiém tra dir liéu, thuong
khong can phai dinh dang véi cac 1énh SQL. Du vdy, khi can ldy thdng tin tir CSDL hoic
thay doi trén CSDL thi nén dung SQL.

= PL/SQL hd tro t6t cho da s6 cac 1énh DML va cac 1énh diéu khién giao dich trong SQL.
Ngoai ra, cac cau lénh SELECT c6 thé dung dé gan cac gia tri query tir 1 hang trong bang

cho cac bién.
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v’ Mot khbi PL/SQL khong phai 1a mdt don vi giao dich (transaction unit) — cac Iénh

COMMIT va ROLLBACK 1 doc 1ap véi cac khdi nhung c6 thé nam trong né.
v' M&di cau 1énh SQL can phai két thic boi didu cham phay.

v/ Cau lénh SELECT c6 thé ding dé gan cac gia tri query tir 1 hang trong bang cho céac

bién.

v' Céc cau lénh SELECT ma khong tra lai ding mot hang sé gay ra mot 16i can phai giai

quyét (thuong 13 phai dung phuong phap xt Iy ngoai 1& hodc cursor).
v Céc 1énh DDL khong dung dugc trong PL/SQL. Vi du:

- Tét ca cac lénh bat dau bang ALTER, CREATE, DROP, FLASHBACK

- Céc 1énh quan 1y quyén: GRANT, REVOKE
- Cac lénh audit: AUDIT, NOAUDIT

(va con nhiéu 1énh khac)

v Céac 1énh DML c6 thé xir Iy nhiéu hang (multiple rows).

1. Kiéu dir li¢u

= PL/SQL hd tro rat nhiéu kiéu dir liéu dé c6 thé khai bao cac bién va cac hiang. C6 thé gan

mat gia tri ban dau cho céc bién khi khai bdo bién va co6 the thay doi cac gia tri cia chung

thong qua cac phat biéu gan vé sau trong khdi. Cac hang 1a cac danh hiéu (identifier) luu

gitt mot gid tri ¢d dinh va gia tri nay phai duoc gan cho hang khi hang duoc khai bao.

= (Céc kiéu dir ligu:
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v' Dit liéu s6: NUMBER
Vi du: NUMBER(7,2)
Nghia 13 ¢6 7 ky sb trong d6 c6 2 ky sb sau dau thap phan. Néu ta khong khai bao do
chinh xac 1a 2 nhu cau 1énh trén thi do chinh x4c mac dinh 1a 38 ky $6.
v Dit liéu luan li: BOOLEAN
Dir liéu ngay thang: DATE
v' Dit liéu chudi:
VARCHAR? | Luu trit cic dir lidu ky tu co chiéu dai thay d6i. Chiéu dai mic dinh
1a 1 ky tu. Chiéu dai ti da 1 32767. Vi du: VARCHAR?Z (30)

<

CHAR e PL/SQL Version 1: gibng nhu VARCHAR2 nhung chiéu dai t6i
da la 255.

e PL/SQL Version 2: chudi céac ky tu chiéu dai ¢b dinh dai tbi da
1 32767 byte. Khi so sanh hai chudi v6i nhau thi cac ky ty trong
s€ duoc thém vao.

e Chi y: Khi so sanh 2 chudi CHAR trong PL/SQL Version 1 thi
hai chudi nay khong dugc thém vao céc ky tu tréng, vi du mot
bién kieu CHAR chira ‘FRED’ thi khic véi mot bién kiéu
CHAR chua ‘FRED .

V. Khai bao bién va hang
1. Khai bdo céc bién
= Cac bién PL/SQL c6 thé dugc khai béo va c6 thé dugc gin mot gia tri ban déu trong
phan DECLARE ciia khdi. Céc bién khac duge tham khao dén trong phan khai bao thi

ching phai duoc khai bao ¢ trong mot phat biéu trude do.

= Cuphap:
identifier datatype [(precision, scale)] [NOT NULL] [ := expression];
trong do
identifier - tén bién
datatype - kiéu dit liéu cua bién
precision - chiéu dai ctia bién (s6 ky sb ctia phan nguyén va phan thap phan)
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scale - 36 56 1& (s6 ky sb cuia phan thap phén)
= Néu khong gan gia tri ban dau cho bién thi bién s& chua gia tri NULL cho dén khi gan
gia tri mdi. Rang budc NOT NULL khong dugc dung trong truong hop nay.

Vi du:
v_count NUMBER NOT NULL := 0;
v_saraly NUMBER (7, 2) ;
v_annsal NUMBER (9,2) := month sal * 12;

-- month sal phai tén tai trudc

postcost CHAR(7) ;

surname VARCHAR2 (25) = ‘Skywalker’;
vV_message VARCHAR2 (80) = ‘Data 1s wrong !’;
married BOOLEAN := FALSE;

today DATE := SYSDATE;

= Khong nén dit tén cua bién trung tén voi cac tén cot cia bang dugc dung trong khoi.
Néu cac bién trong cac phat biéu SQL c6 cling tén voi tén cot thi Oracle xem tén nay la
tén cot (ma khong phai 1a tén bién).
Vi du:
DECLARE
bonus NUMBER(8,2);
emp id NUMBER (6) := 100;
BEGIN
SELECT salary * 0.10 INTO bonus FROM employees
WHERE employee id = emp id;
END;

2. Khai bao hing
= Cuphap:
identifier CONSTANT datatype [(precision,scale)] := expression;
Vi du:
pi CONSTANT  NUMBER (9, 5)

3.14159;
vat CONSTANT NUMBER (4,2) := 17.5;
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= Chuy:

v' Dung tir khoa %TYPE dé khai b4o cung kiéu voi cot duge chi dinh trong 1 table
hodc view.

Vi du: bién product_type s& c6 cung kiéu véi cot price cuia bang products:

product price products.price%TYPE;

v' Dung tir khoa %ROWTYPE dé khai bao kiéu record dai dién cho 1 hang trong 1
table hodc view. Cac truong trong record s& c6 cung tén va cung kiéu dir liéu voi
cac ¢t trong table/view do.

Vi du:

emprec employees temp%ROWTYPE;

V. Cic bién két hgp ciia SQL*Plus
= SQL*Plus hd trg bién két hop (bind variable). Pay 14 cac bién ding dé giri cac gi tri vao
trong hay ra ngoai mot kh6i PL/SQL.
= CU phap:
VARIABLE variable_name [NUMBER | CHAR | CHAR(n) | VARCHAR2 |
VARCHAR2(n) ]
Vidu :
VARIABLE deptnum NUMBER;
/*Ching cé thé dung trong cadc khdéi PL/SQL véi diu 2 chém phia
trudc */
BEGIN
SELECT DEPTNO

INTO :deptnum
FROM DEPT
WHERE DNAME = ‘ACCOUNTING';

INSERT INTO RESULTS VALUES ( :deptnum);
END;

Trong vi du trén, gia tri DEPTNO duoc ldy ra va gan cho bién deptnum. Sau d6 duoc ghi
vao bang RESULTS. Sau khi chay xong khéi PL/SQL, ban c6 thé hién thi gi4 tri cia mot
bién két hop bang 1énh PRINT :

BM Hé Thong Thong Tin — Khoa KH & KTMT — PH Bach Khoa HCM 5



Bao Mat Hé Théng Thong Tin — 2012

PL/SQL

SQL> PRINT deptnum
DEPTNUM

VI. Ham chuyén doi kiéu
= TO_CHAR
= TO_DATE
= TO_NUMBER

Vidu :

vV_message VARCHARZ2 (80) := ‘SCOTT earns

|| TO CHAR (month sal * 12);

VIl. D§ wu tién cua toan tir

Toéan tir Tac vu
PAu tién w* NOT Toan to m, phu dinh
luan ly
+ - Pong nhat, dau &m
* ! Nhan, chia
+ -l cong, trir, ndi chudi
=, 1=, <, >, <=, >= IS NULL, LIKE, )
BETWEEN, IN S0 sanh
AND Giao
Cubi cung OR Hoi
VIII. Cau tric khoi
= Cuphap:
[ DECLARE
declaration_statements ]
BEGIN
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executable_statements
[ EXCEPTION
exception_handling_statements ]
END;
= DECLARE va EXCEPTION la phan tu chon, c6 vai khdi khong ¢ 2 phan nay.

Vi du: (vi du trong command line)

SQL> DECLARE

2 x NUMBER(7,2);

3 BEGIN

4 SELECT sal INTO x FROM emp WHERE empno=123;
5 IF x<300 THEN

6 UPDATE emp SET sal=3000

7 WHERE empno=123;

8 END TIF;

9 END;
10

=  Pong buffer v6i ddu chdm ()
=  Pé chay PL/SQL trong buffer, gb 1énh RUN hoic déu gach chéo (/) tai dau nhic. Néu khdi
duoc thi hanh xong, khong c6 mot 16i khong duoc kiém soat nao thi chi mot thong bao
duoc xuitra :
‘PL/SQL procedure successfully completed’
= Noi dung cua buffer c6 thé soan thao theo cach thong thuong hay luu xudng file bang 1énh

SAVE cua SQL*Plus.

IX. Lénh ré nhanh
= Cuphap:
IF condition THEN actions
[ELSIF condition THEN actions]
[ELSE actions]
END IF;
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trong d6 ‘actions’ 13 mot hay nhiéu cau 1énh PL/SQL hay SQL, mdi cau két thuc boi dau

cham phay. Céc ‘action’ nay c6 thé chira cac cau lénh IF khac 10ng nhau.

Vi du:
IF count > 0 THEN
message := 'count is positive';
IF area > 0 THEN
message := 'count and area are positive';
END TF;
ELSIF count = 0 THEN

message := 'count is zero';
ELSE

message := 'count is negative';
END TF;

X. Vong lap
1. Vong lap co ban
= Cuphap:
LOOP
statements
END LOOP;
= MBOi lan dong chuong trinh gip phai END LOOP thi quyén diéu khién tra vé tai LOOP.
Vong lap khong diéu khién nay s& lip mdi mai néu trong than cta nd khong ¢ céc
1énh nhay ra khéi no6.
= Mot vong lip co thé két thic tir bén trong néu dung cau 1énh EXIT. EXIT cho phép
diéu khién chuyén cho cdu lénh ké tiép ngay sau END LOOP va két thuc vong lap ngay
lap ttrc.
Cu phap :
EXIT [loop-label] [WHEN condition];
= EXIT c6 thé 1a mot tac vu ndm trong cu 1énh IF hoic dimg mot minh trong vong lap.

Khi dimg mot minh thi ménh dé WHEN c¢6 thé ding dé két thiic c6 diéu kién.

BM Hé Thong Thong Tin — Khoa KH & KTMT — PH Bach Khoa HCM 8



Bao Mat Hé Théng Thong Tin — 2012 PL/SQL

Vidul:
LOOP
counter := counter + 1;
INSERT INTO numbered rows VALUES (counter);
IF counter = 10 THEN
COMMIT;
EXIT;
END IF;
END LOOP;
Vidu?2 :
LOOP
EXIT WHEN total sals = 60000;
END LOOP;

= Cach ngat vong lap khéc 13 ré nhanh dén mot nhén ra ngoai vong lip, d6 1a dung 1énh

GOTO. Nhung day khong phai cach viét co cau triic.

2. Vong lap WHILE
= Cuphap:
WHILE condition LOOP
statements
END LOOP;
= Piéu kién (condition) duoc tinh toan tai diém bat ddu ctia vong ldp va vong lap s& két
thuc néu diéu kién nay 1a FALSE. Néu diéu kién nay FALSE ngay tai luc bat dau vao
dén vong 1ap thi vong lap khong xay ra.
Vidu:
counter := 0;
WHILE counter < 6 LOOP

counter := counter + 1;

END LOOP;
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3. Vong lap FOR
= Cuphap:
FOR loop_variable IN [REVERSE] lower_bound..upper_bound
LOOP
statements
END LOOP;
Vi du:
FOR count2 IN 1..5 LOOP

DBMS OUTPUT.PUT LINE (count2);
END LOOP;

4. Piéu khién cac vong 1ip 16ng nhau
= Théng thuong, vong lap trong két thuc thi khong két thuc vong 1ap ngoai (ngoai trir c¢6
16i). Du vy, cac vong lap c6 thé gan nhédn va co thé két thiic vong 1ap ngoai bang 1énh
EXIT.
* (Céc nhan trong PL/SQL dugc dinh nghia nhu sau :
<< label-name >>
Vidu :

<<main>> LOOP
LOOP
--thodt ca 2 vong lap
EXIT main WHEN total done=’'YES';
--thodt khoéi vong ldp trong

EXIT WHEN innder done=’YES’;

END LOOP;
END LOOP main;

= Ngoai ra nhan con dung dé dinh danh vong 1ap khi chiing c6 cau triic 16ng nhau.
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Vidu:
<<blockl>> DECLARE
varl NUMBER;
BEGIN
<<block2>> DECLARE
varl NUMBER := 400;
BEGIN
-- bién varl cua khéi blockl dugc tdng lén 1
blockl.varl := blockl.varl + 1;
END block2;
END blockl;

XI. Xir ly ngoai I¢
1. Gi6i thiéu vé Exception
= Céc Exception la c4c danh dinh trong PL/SQL ma c6 thé gip phai trong khi thyc thi
mdt khdi din dén than chinh cta céc tac vu s& bi két thic. Mot khdi ludn ludn két thic
khi gdp mdt exception, nhung c6 thé chi ra mot exception handler dé thi hanh tac vu
cubi cung trudc khi khéi bi két thuc. Néu exception dugc kiém soat (handled) thi
exception s& khong truyén ra ngoai khdi hay ra moi truong. Hai nhom chinh cua
exception la :
v Predefined: da dugc dinh nghia truéc bsi PL/SQL va dinh véi cac ma 16i x4c dinh.
v User-defined: khai bao trong khdi, chi thuong ding khi c6 nhu cau cu thé véi
ching, ngoai ra co thé gan chung véi cac ma 16 can thiét.

» Trong bai nay, chiing ta s€ tap trung vao cac exception da dinh nghia trudc:

Tén Exception Lbi Oracle
DUP_VAL_ON_INDEX -1

INVALID CURSOR -1001
INVALID_NUMBER -1722
LOGIN_DINIED -1017
NO_DATA_FOUND -1403 (ANSI +100)
NOT_LOGGED_ON -1012
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PROGRAM_ERROR -6501
STORAGE_ERROR -6500
TIMEOUT_ON_RESOURCE -51

TOO_MANY_ROWS -1422
VALUES_ERROR -6502
ZERO_DIVIDE -1476
CURSOR_ALREADY_OPEN -6511

61

TRANSACTION_BACKED_OUT

2. B kiém soat 15i
= Néu mot exception xdy ra, quyén diéu khién s& chuyén cho phan EXCEPTION trong
khéi ma n6 xay ra. Néu exception d6 khong kiém soat dugc trong phan nay hodc 1a
khong c6 phan nay thi khdi s& két thiic v6i exception unhandled va co thé tac dong dén

moi trudng ngoai.

Vidu:
BEGIN
INSERT INTO dept (deptno, dname)
VALUES (50, ’'CLEANING’);
INSERT INTO dept (deptno, dname)
VALUES (50, ‘TRANING');
-— Exception DUP VAL ON INDEX xay ra tai day
END;

-- Khbéi sé& két thuc véi exception unhandled ORA-00001

= Dé by cac sy kién nay va chin cac exception, ¢ thé dinh nghia cac exception handler
trong phan EXCEPTION.
Cu phap:
WHEN exceptionn-identifier THEN actions;

Vidu :
DECLARE

v_ename emp.ename3sTYPE;
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v_job emp. jobS%TYPE;
BEGIN

SELECT ename, Jjob

INTO v_name, v_job

FROM emp

WHERE hiredate BETWEEN ‘01/01/92’ AND ‘31/12/92';
EXCEPTION

WHEN no_data found THEN

INSERT INTO error tab VALUES (‘Nobody in 927);
WHEN too many rows THEN

INSERT INTO error tab VALUES (‘More than one
person in 927);

END;

= B0 kiém soat 16i ‘WHEN OTHERS’: ¢6 thé dung dinh nghia ndy dé chan tat ca céac
exception con lai ngoai cac exception da dinh nghia trong phan EXCEPTION. Phan
nay dugc dat cudi cling trong phan EXCEPTION.
Vidu:
BEGIN
SAVEPOINT so _far so _good;

INSERT INTO statistics tab VALUES (18, 25, 91);
EXCEPTION

WHEN dup val on index THEN
ROLLBACK TO so far so good;
WHEN OTHERS THEN
INSERT INTO error tab

VALUES (‘Error during block’);
END;

3. Cac ham dung trong by 16i

= Khi mot exception xdy ra, ta co thé xac dinh ma 151 va cau cht cia nd. PL/SQL cung

cap 2 ham:
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Tra vé ma 101 cua exception do. Néu dung ndé ngoai phan

SQLCODE
EXCEPTION thi ma tra rala 0.

SQLERRM | Tra vé toan bd cau chi 161 (error message) va ¢6 ca ma 10i.

Vidu:
DECLARE
error message CHAR (100);
error_code NUMBER;
BEGIN
EXCEPTION
WHEN OTHERS THEN
error message := SUBSTR (SQLERRM, 1, 100);
error code := SQLCODE;
INSERT INTO error
VALUES (error message, error code);
END;

XII. Procedure
= Cuphap:
CREATE [OR REPLACE] PROCEDURE procedure_name
[(parameter_name [IN | OUT | IN OUT] datatype )]
{IS| AS}
BEGIN
procedure_body
END procedure_name;
= ChU y: Datatype 1a kiéu cta tham sb, & day chi khai bao kiéu chir ko khai bao chiéu dai
ctia tham sb. Vi du khong duogc khai bao tham sé 1d8 VARCHAR2(10) ma phai khai bao 1a
VARCHAR?2.

Vi du:
CREATE OR REPLACE PROCEDURE update product price(
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p_product id IN products.product id%TYPE,
p_factor IN NUMBER)
AS
v_product count INTEGER;
BEGIN
SELECT COUNT (*)
INTO v _product count
FROM products
WHERE product id = p product id;
IF v_product count = 1 THEN
UPDATE products
SET price = price * p factor
WHERE product id = p product id;
COMMIT;
END IF;
EXCEPTION
WHEN OTHERS THEN ROLLBACK;

END update product price;

= Vi procedure can phai goi trong khdi PL/SQL, nén néu mudn chay nd tir dau nhic

SQL*Plus ta dung Iénh EXECUTE hoic 1dng né trong cip BEGIN-END.

Vidu :
SQL> EXECUTE update product price(l, 1.5);
Hay c6 thé
SQL> BEGIN
2 update product price(l, 1.5);
3 END;

XI1l. Function
= Cuphap:
CREATE [OR REPLACE] FUNCTION function_name
[(parameter_name [IN | OUT | IN OUT] datatype )]
RETURN datatype
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{IS| AS}
BEGIN
function_body
END function_name;
Vi du:
create or replace function get dname( y number)

return varchar?

is
m char(14);
begin
select dname
into m
from dept
where deptno=y;
if SQL%notfound then
m:="'Khong thay';
end if;
return (rtrim(m));
end;

= Dé goi function ta goi truc tiép hodc thong qua cac phép gan.

Vidul:
SQL> select * from dept where dname=get dname (10);
DEPTNO DNAME LOC
10 ACCOUNTING NEW YORK
Vidu?2:

SQL> select get dname (20) from dual;

GET DNAME (20)

RESEARCH
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X1V. Cursor
1. Dinh nghia
= QOracle dung cac vung lam viéc goi la ‘cac vung SQL dung riéng’ (private SQL areas)
dé thi hanh céc cau 1énh SQL va luu trr thong tin ctia qué trinh. Mot cursor 1a mot cAu
trac PL/SQL cho phép dinh danh cac ving nay va truy cap dén cac thong tin luu trong

nod. Coé 2 kiéu cursor :

DPuoc mé ta boi PL/SQL 14 an danh cho tét ca cac cau 1énh DML
Implicit Cursors | va cho cac query tra ra don hang (vi du Iénh SELECT dung truc

tiép trong khoi).

Mo ta rd rang véi cac danh dinh trong khdi va dugc thao tac
. bang cic cdu lénh dic trung trong cic tac vu cua khdi. Cac
Explicit Cursors o ,A
cursor hién chi danh cho cac query va cho phép nhi¢u hang duoc

xu ly tir query.

2. Explicit cursor cé thé diéu khién qua 4 Ki€u tac vu riéng 1é sau :

Dinh tén cua cursor va cdu tric cta query thuc thi trong né. Tai
DECLARE | thoi diém nay, query s€ dugc phan tich (cac cdt, bang, ...) nhung
chua thi hanh.

OPEN Thi hanh query rang budc cac bién c6 tham khao dén. Cac hang tra
vé boi query goi 1 “active set’ va san sang cho viéc 13y dit liéu.

Léy dir li¢u tr hang hién tai vao céc bién. Hang hién tai 1a hang
FETCH ma cursor dang chi dén. Mdi mot 1an FETCH, cursor di chuyén
con tro dén hang ké tiép trén active set, nhu vay mdi mot 1énh

FETCH s& truy cap dén cac hang khac nhau trong query.

Huy bo tap céc hang dang lam vi¢c dugc sinh ra boi 1énh OPEN
CLOSE cudi ciing cua cursor. Co thé OPEN lai duoc va nhu vay sé& c6 tap

hang lam viéc méi hon.
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3. Khai bao
= Cuphap:
CURSOR indentifier  [(parameter details)] IS query-expression;
Vi du:
DECLARE

CURSOR cl1 IS
SELECT last name, salary, hire date, job_ id
FROM employees
WHERE employee id = 120;
/* khai bdo bién record dé dai dién mét hang duogc fetch tu
bang employees */
employee rec cl3ROWTYPE;
BEGIN
-- md& cursor mét cach tudng minh
-- st dyng cursor nay dé fetch dit 1iéu dbé vao employee rec
OPEN cl;
FETCH cl INTO employee rec;
DBMS OUTPUT.PUT LINE ('Employee name: '
|| employee rec.last name);

END;

4. Cac thudc tinh cia explicit cursor (Explicit Cursor Attributes)
= Gibng nhu cac implicit cursor, c6 4 thudc tinh dé biét cac thong tin vé cursor. Khi

dung, thi phai dé tén cursor trudc cac thude tinh nay.

C6 gia tri TRUE néu 1énh FETCH gan nhat tir cursorlay dwoc 1 hang
%FOUND _ _
tur active set, nguoc lai sé 1a FALSE
%NOTFOUND | Nguoc véi %FOUND

%ROWCOUNT | Tra vé s6 hang da FETCH duoc tir active set tinh dén hién tai

%ISOPEN TRUE néu cursor dang mé, FALSE néu cursor da dong hoac chua
0 r
dugc mo trong khoi
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Vidul:
IF cl%$ISOPEN THEN
FETCH cl INTO v_ename, v_sal, v _hiredate;

ELSE
OPEN cl1;

END IF7;

Vidu?2:

LOOP
FETCH cl INTO v_ename, v _sal, v _hiredate;
EXIT WHEN cl3%ROWCOUNT > 10;

END LOOP;

5. Picu khién cac viéc 1ay nhiéu dir liéu tir cac explicit cursor
= Thuong thi khi mudn xir 1y nhiéu hang tir explicit cursor thi ding mot vong lap véi 1énh
FETCH tai mdi budc ldp. Néu qué trinh tiép tuc thi tat ca cac hang trong active set s&
duoc xtur Iy. Khi mot 1énh FETCH khong thanh cong x4y ra, thudc tinh %NOTFOUND
s& 1a TRUE. Mic du vay, néu dung 1énh FETCH ké tiép thi s& xdy ra 1i :
ORA-1002: Fetch out of sequence

= Ldi nay sé& két thuc khdi thuong 1a mot unhandled exception. Vi thé can thiét phai kiém

tra sy thanh céng cia mdi 1an FETCH trudc khi tiép tuc tham khao cursor.

Vidu :
OPEN cursor 1;
LOOP
FETCH cursor 1 INTO a, b, ¢, d;
EXIT WHEN cursor 13NOTFOUND;
-- x ly hang hién tai & day

END LOOP;

6. Ménh dé FOR UPDATE OF
Vidu :
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DECLARE
CURSOR cl1 IS
SELECT empno, sal, hiredate, rowid
FROM emp WHERE depno=20 AND job=’ANALYST'
FOR UPDATE OF sal;
emp record cl%ROWTYPE;
BEGIN
OPEN cl1;

FETCH cl INTO emp record;
IF emp record.sal < 2000 THEN ..

END;
= Vi du trén ding FOR UPDATE trong query cta cursor. Nghia 1a cac hang tra vé boi
query s& duoc khoa khong cho ai khéc truy xuét vao khi OPEN duoc dung. Khi b khoa
tai cudi giao dich, chiing ta khong can COMMIT.

7. Ménh dé WHERE CURRENT OF
= Khi tham khdo ‘current row’ tir mgt explicit cursor, cac 1énh SQL c6 thé dung ménh dé

WHERE CURRENT OF. N6 cho phép cap nhat hay x6a bo tai hang hién tai.

Vidu :
FETCH cl INTO emp record;
IF emp record.ename = ‘KING’ THEN
DELETE FROM emp WHERE CURRENT OF cl;

XV. Triggers

= Mot Database Trigger dugc tao va luu trir trong PL/SQL block tuong tng véi table. No
duoc tu dong goi dén khi co su truy nhap dén table twong Ung véi cac hanh dong dinh
nghia.
= Cuphap:
CREATE [OR REPLACE] TRIGGER trigger_name
BEFORE | AFTER
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[UPDATE (OF column)] | [DELETE] | [INSERT] ON TABLE

(FOR EACH ROW (WHEN condition))

BEGIN
PL/SQL block

END trigger_name;

Vi du:
v Tao bang:

CREATE TABLE product price audit
(product id INTEGER
CONSTRAINT price audit fk products
REFERENCES products (product id),
old price NUMBER(5, 2),

new price NUMBER (5, 2));

v' Tao Trigger
CREATE OR REPLACE TRIGGER before product price update
BEFORE UPDATE OF price
ON products
FOR EACH ROW WHEN (new.price < old.price * 0.75)
BEGIN

dbms output.put line('product id = ' || :old.product id);

dbms output.put line('Old price ' || :old.price);

dbms output.put line('New price ' || :new.price);

dbms output.put line('The price reduction 1is more than

-- insert row into the product price audit table

INSERT INTO product price audit ( product id, old price,
new_price)

VALUES (:old.product id, :old.price, :new.price);

END before product price update;

v Firing a Trigger: dé thay duoc output tir mot trigger, ban can phai chay ciu lénh:
SET SERVEROUTPUT ON
UPDATE products
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SET price = price * .7

WHERE product id IN (5, 10);

product id = 10
15.99

0ld price

New price 11.19

The price reduction is more than 25%
product id = 5

49.99

34.99

0ld price

New price
The price reduction is more than 25%

2 rows updated.

v Disable and Enable Trigger
C6 thé cAm mot trigger hoat dong va nguoc lai bang ciu 1énh ALTER TRIGGER.
ALTER TRIGGER before product price update DISABLE;
ALTER TRIGGER before product price update ENABLE;
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