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DECLARE

<declarations section>
BEGIN

<executable command(s)>

EXCEPTION



<exception handling>

END;
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DECLARE
message varchar2(20):= 'Hello, World!';
BEGIN
dbms_output.put_line(message);
END;
/
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DECLARE
-- variable declaration
message varchar2(20):= 'Hello, World!';
BEGIN
/*
* PL/SQL executable statement(s)
*/
dbms_output.put_line(message);
END;
/
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e Package
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e Trigger

e Type
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PLS_INTEGER

BINARY_INTEGER

BINARY_FLOAT
BINARY_DOUBLE
NUMBER(prec, scale)
DEC(prec, scale)
DECIMAL (prec, scale)
NUMERIC(pre, scale)
DOUBLE PRECISION
FLOAT
INT
INTEGER
SMALLINT

REAL

DECLARE
numl INTEGER;
num2 REAL;

num3 DOUBLE PRECISION;

BEGIN
null;

END;

/
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SUBTYPE CHARACTER IS CHAR;
SUBTYPE INTEGER IS NUMBER(38,0);

message b & 51,6 100 colo 45 S g NAME ol @ 551,15 20 colo g9 SOt Jlo

DECLARE
SUBTYPE name IS char(20);
SUBTYPE message IS varchar2(100);
salutation name;
greetings message;
BEGIN
salutation := 'Reader ';
greetings := 'Welcome to the World of PL/SQL’;
dbms_output.put_line('Hello ' || salutation || greetings);
END;
/
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variable_name [CONSTANT] datatype [NOT NULL] [:= | DEFAULT initial_value]

J3 51 il e 48 ol 03l g55 S, datatype 5 el i ol variable_name S cnl o

25L USER DEFINED g4 51 L ol oals iy yo5

sales number(10, 2);

pi CONSTANT double precision := 3.1415;
name varchar2(25);

address varchar2(100);

CONSTRAINED Joe oyl a4y oS puens o5 Gl b wlidie cple ole oo b ools gg5 (gl 148G

Sgd oo alibl> clab 3 y> 460 el a5 aiysS o DECLARATION

CONSTRAINED DECLARATION ;I o aigos : Jlw

sales number(10, 2);
name varchar2(25);
address varchar2(100);
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counter binary_integer := 0;
greetings varchar2(20) DEFAULT 'Have a Good Day';
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DECLARE
a integer := 10;
b integer := 20;
c integer;
f real;
BEGIN
c:=a+b;
dbms_output.put_line('Value of c: ' | | c);
f :=70.0/3.0;
dbms_output.put_line('Value of f: ' | | f);
END;
/
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Value of c: 30
Value of f: 23.333333333333333333
PL/SQL procedure successfully completed.

W sia Slles sagaaa 2.2
el o 050 solitul Koo sla S 5 PL/SAL aslip b o S50 50 g (oo pild oo a5 jghailen

Sy g Nad oo iy mSo S o b Wil s caypei Sgpm S 0 a5 sl s :GLOBAL -2

DECLARE
-- Global variables
numl number := 95;
num2 number := 85;

BEGIN
dbms_output.put_line('Outer Variable num1:' | | numil);
dbms_output.put_line('Outer Variable num2:' | | num2);
DECLARE
-- Local variables
numl number := 195;
num2 number := 185;
BEGIN
dbms_output.put_line('Inner Variable num1:' | | num1l);
dbms_output.put_line('Inner Variable num2: ' | | num2);
END;
END;

/
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Outer Variable num1: 95
Outer Variable num2: 85
Inner Variable num1: 195
Inner Variable num2: 185
PL/SQL procedure successfully completed

PL/SQL s y2ia 43 SQL & i gl (alaidl 2.3
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CREATE TABLE CUSTOMERS(

ID INT NOT NULL,

NAME VARCHAR (20) NOT NULL,
AGE INT NOT NULL,

ADDRESS CHAR (25),

SALARY DECIMAL (18, 2),
PRIMARY KEY (ID)

);

Table Created

iJgdz jo ke z)0

INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
VALUES (1, 'Ramesh’, 32, 'Ahmedabad’, 2000.00 );

INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
VALUES (2, 'Khilan', 25, 'Delhi', 1500.00 );

INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
VALUES (3, 'kaushik’, 23, 'Kota', 2000.00 );

INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
VALUES (4, 'Chaitali', 25, 'Mumbai', 6500.00 );



INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
VALUES (5, 'Hardik', 27, 'Bhopal’, 8500.00 );

INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
VALUES (6, 'Komal', 22, 'MP', 4500.00 );

1S o 00liiw] YU Jgo slajlaie 5l a5 PL/SQL sl

DECLARE
customers.id- =1;
customers.name-;
customers.address-;
customers.salary-;
BEGIN

SELECT name, address, salary INTO

FROM customers

WHERE id ’

dbms_output.put_line

('Customer ' ||c_name || 'from' || c_addr || 'earns' || c_sal);

END;

el (o>g,5

Customer Ramesh from Ahmedabad earns 2000
PL/SQL procedure completed successfully
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DECLARE

BEGIN

END;

-- constant declaration

pi constant number := 3.141592654;
-- other declarations

radius number(5,2);

dia number(5,2);

circumference number(7, 2);

area number (10, 2);

-- processing

radius := 9.5;
dia := radius * 2;
circumference := 2.0 * pi * radius;

area := pi * radius * radius;

-- output

dbms_output.put_line('Radius: ' | | radius);
dbms_output.put_line('Diameter: ' | | dia);
dbms_output.put_line('Circumference: ' | | circumference);
dbms_output.put_line('Area: ' | | area);



T

Radius: 9.5

Diameter: 19

Circumference: 59.69

Area: 283.53

PI/SQL procedure successfully completed.
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DECLARE
message varchar2(30):= 'That''s tutorialspoint.com!’;
BEGIN
dbms_output.put_line(message);
END;
/

M Jio (s,

That's tutorialspoint.com!
PL/SQL procedure successfully completed.
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BEGIN
dbms_output.put_line( 10 + 5);
dbms_output.put_line( 10 - 5);
dbms_output.put_line( 10 * 5);
dbms_output.put_line( 10 / 5);

dbms_output.put_line( 10 ** 5);

END;

ST

15

5

50

2

100000

PL/SQL procedure successfully completed.
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(A=B)=> FALSE
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< 5 2SS (A< B) => TRUE
>= LQSL“‘“ b )-*5))-’ (A >= B) => TRUE
<= LSBL‘““" L’ S}S (A <= B) => TRUE

DECLARE

BEGIN

a number (2) := 21;
b number (2) := 10;

IF (a = b) then

dbms_output.put_line('Line 1 - a is equal to b');
ELSE

dbms_output.put_line('Line 1 - a is not equal to b');
END IF;
IF (a < b) then

dbms_output.put_line('Line 2 - a is less than b');
ELSE

dbms_output.put_line('Line 2 - a is not less than b');
END IF;
IF(a>b)THEN

dbms_output.put_line('Line 3 - a is greater than b');
ELSE

dbms_output.put_line('Line 3 - a is not greater than b');
END IF;
-- Lets change value of aand b
a:=5;
b :=20;
IF (a<=b)THEN

dbms_output.put_line('Line 4 - a is either equal or less than b');
END IF;
IF (b >=a)THEN

dbms_output.put_line('Line 5 - b is either equal or greater than a');
END IF;

IF(a<>b)THEN

:J o



dbms_output.put_line('Line 6 - a is not equal to b');
ELSE
dbms_output.put_line('Line 6 - a is equal to b');
END IF;
END;

=TI

Linel-aisnotequaltob

Line 2 - ais not less than b

Line 3 - ais greater than b

Line 4 - a is either equal or less than b
Line 5 - b is either equal or greater than a
Line6-aisnotequaltob

PL/SQL procedure successfully completed
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DECLARE

PROCEDURE compare (value varchar2, pattern varchar2 ) is

BEGIN
IF value LIKE pattern THEN

dbms_output.put_line ('True');

ELSE

dbms_output.put_line ('False’);

END IF;
END;
BEGIN
compare('Zara Ali', 'Z%A_i');
compare('Nuha Ali', 'Z%A_i');
END;
/

True
False
PL/SQL procedure successfully completed.

DECLARE
X number(2) := 10;
BEGIN
IF (x between 5 and 20) THEN
dbms_output.put_line('True');
ELSE
dbms_output.put_line('False');
END IF;
IF (x BETWEEN 5 AND 10) THEN
dbms_output.put_line('True');
ELSE
dbms_output.put_line('False');
END IF;
IF (x BETWEEN 11 AND 20) THEN

LIKE 3i Jte

ol (> 9,5

BETWEEN ;I L



END;
/

True
True
False

dbms_output.put_line('True');
ELSE

dbms_output.put_line('False’);
END IF;

PL/SQL procedure successfully completed.

DECLARE

BEGIN

END;

letter varchar2(1) :='m’;

IF (letter in (‘a', 'b', 'c')) THEN
dbms_output.put_line('True');
ELSE
dbms_output.put_line('False');
END IF;
IF (letter in (‘'m’, 'n', '0')) THEN
dbms_output.put_line('True');
ELSE
dbms_output.put_line('False');
END IF;
IF (letter is null) THEN
dbms_output.put_line('True');
ELSE
dbms_output.put_line('False');
END IF;

el p (9,5

ISNULL 4IN 3l Jtw



T

False
True
False
PL/SQL procedure successfully completed.

Sahia o Klae 3.4

a9 aiiS oo Joe BOOLEAN (sl jlaie (55, o Shoe opl vt o]y (ihate slo Shoe 5 Jgo 5o

s FALSE L 1, B g TRUE L plp A iie 08 b5 el FALSE L TRUE 55 Ll

ool TRUE ab TRUE wslee 50 2 51 (A AND B) => FALSE

AND
Cwwl FALSE & )50 ol 8 )0
5 TRUE 5L TRUE s wigles 5l (SO ST (A OR B) => TRUE
OR
ool FALSE sl FALSE 48 ;o /51
NOT WS oo woSne silaie Ll I, wslee  NOT (A AND B) => TRUE
DECLARE

a boolean :=true;
b boolean := false;
BEGIN
IF (a AND b) THEN
dbms_output.put_line('Line 1 - Condition is true');
END IF;
IF (a OR b) THEN



dbms_output.put_line('Line 2 - Condition is true');
END IF;
IF (NOT a) THEN

dbms_output.put_line('Line 3 - a is not true');
ELSE

dbms_output.put_line('Line 3 - a is true');
END IF;
IF (NOT b) THEN

dbms_output.put_line('Line 4 - b is not true');
ELSE

dbms_output.put_line('Line 4 - b is true');
END IF

END;

el (79,5

Line 2 - Condition is true

Line 3 - ais true

Line 4 - b is not true

PL/SQL procedure successfully completed.
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NOT i Slos
AND Sk ,Kloc

DECLARE
a number(2) := 20;
b number(2) := 10;
¢ number(2) := 15;
d number(2) :=5;
e number(2);
BEGIN
e:=(a+b)*c/d;--(30*15)/5
dbms_output.put_line('Valueof (a+b) *c/dis:'|| e);
e:=((a+b)*c)/d;--(30*15)/5
dbms_output.put_line('Value of ((a+b) *c) /dis:' || e);
e:=(a+b)*(c/d);-(30) * (15/5)
dbms_output.put_line('Valueof (a+b) *(c/d)is:'|| e);
e:=a+(b*c)/d;--20+(150/5)
dbms_output.put_line('Valueofa+ (b *c) /dis:' || e);
END;
/
el (25>

Valueof(a+b)*c/dis:90

Value of ((a+b) *c) /dis:90

Valueof (a+b) *(c/d)is:90
Valueofa+(b*c)/dis:50

PL/SQL procedure successfully completed.
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QS o alaxdla | Ll Gleesgs 9 PL/SQL (b s &l ygiws glgil 55 Joos 5o

aods 51 o Olygiws abil 18w IF byl 51 byl jeiws ol Ho
a2 SGLNULL b oils 51,8 9 b ol 51,098 o 155! THEN guuls

IF - THEN
o & END IF gouls aols’ <l 2 50 .cdl vnlas |21 g 95w

el IF-THEN b & 9w L0

g by a5 Sl Jg el IF = THEN bl jeiws wilon
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IF — THEN - ELSIF o &5 Woldi I b cowwl IF = THEN — ELSE b b jguiws wiilon
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dgl ooi odliiwl ksl 3l CASE (guuds’ aods 31 oy jeswsd oyl 5o
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IF—THEN - ELSE a olgi oo IF — THEN — ELSE L IF — THEN b & Oljgimws

Searched CASE

95395 gl oolisiwl g¥ 095 W yge0

IF - THEN _b & jgis 4.1
el S0l A ygiws ol S ] IF—THEN S5 byl ygiws ()3 eolw

IF condition THEN
Statement;
END IF;

Ll Sl jgws S Statement 4 jgiws L5 CONDITION S ol o
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e

IF (a <= 20) THEN
C:=c+l;
END IF;



DECLARE
a number(2) := 10;
BEGIN
a:=10;
-- check the boolean condition using if statement
IF(a <20 ) THEN
-- if condition is true then print the following
dbms_output.put_line('a is less than 20 ' );
END IF;
dbms_output.put_line('value of ais:' || a);
END;

‘ST 9
ais less than 20
value of ais: 10
PL/SQL procedure successfully completed.

DECLARE
c_id customers.id%type := 1;
c_sal customers.salary%type;
BEGIN
SELECT salary
INTO c_sal
FROM customers
WHERE id = c_id;
IF (c_sal <= 2000) THEN
UPDATE customers
SET salary = salary + 1000
WHERE id = c_id;



dbms_output.put_line ('Salary updated’);
END IF;
END;
/

(T 9>

Salary updated
PL/SQL procedure successfully completed.

IF - THEN - ELSE _b s jsius 4.2
il JS (ol (ol s nl St

IF condition THEN
Statementl;
ELSE
Statement2;
END IF;

olygws SO Statemenet2 ; Statementl 5 oo Lo CONDITION Siow ol yo

ek o0 ) S8 o Ty Hews cal ol SLs
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DECLARE
a number(3) := 100;
BEGIN
-- check the boolean condition using if statement
IF(a <20 ) THEN
-- if condition is true then print the following
dbms_output.put_line('a is less than 20 ' );

ELSE
dbms_output.put_line('a is not less than 20 ' );
END IF;
dbms_output.put_line('value of ais:' || a);
END;
/

(T 9>

ais not less than 20
value of aiis : 100
PL/SQL procedure successfully completed.

IF - THEN - ELSIF (b ;5w 4.3
el b Gl 4 by jgts Gl S

IF(boolean_expression 1)THEN

Statementl;

ELSIF( boolean_expression 2) THEN
Statement2;

ELSIF( boolean_expression 3) THEN
Statement3;

ELSE
Sstatement4;

END IF;



Wigdh o gy 00ile b SELSTF aisl )15, ln ELSTF i alaS o raus

oo g o ks Jg il ELSTF pois U jho g o IF = THEN b, jgiws o 0 4SS
Sgd oo iy b ELSTF _oles 5l amy a5 cusls ELSE o)le G L

DECLARE
a number(3) := 100;
BEGIN
IF (a=10)THEN
dbms_output.put_line('Value of ais 10" );
ELSIF (a =20 ) THEN
dbms_output.put_line('Value of a is 20" );
ELSIF (a=30) THEN
dbms_output.put_line('Value of ais 30" );
ELSE
dbms_output.put_line('None of the values is matching');
END IF;
dbms_output.put_line('Exact value of ais: '|| a);
END;
/
‘ST

None of the values is matching
Exact value of a is: 100
PL/SQL procedure successfully completed.



CASE _h< 5w 4.4
il JSo ol 4 CASE b jgiws S
CASE selector
WHEN 'valuel' THEN Statementl;

WHEN 'value2' THEN Statement2;
WHEN 'value3' THEN Statement3;

ELSE Statementn;
END CASE;

298 1>l clie (Statement) ol jgins

Wi o0 25 S5 0 1) Hees Gl el SLo

when 1

when 2

H\ghen 3

y/
default
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DECLARE
grade char(1) :='A’;

BEGIN
CASE grade
when 'A' then dbms_output.put_line('Excellent’);
when 'B' then dbms_output.put_line('Very good');
when 'C' then dbms_output.put_line('Well done’);
when 'D' then dbms_output.put_line('You passed');
when 'F' then dbms_output.put_line('Better try again');
else dbms_output.put_line('No such grade');
END CASE;

END;

(T 9>

Excellent
PL/SQL procedure successfully completed.

SEARCHED CASE (kb & i 4.5
sl S ) & SEARCHED CASE b & j5is Siiie

CASE
WHEN selector = 'valuel' THEN Statementl;
WHEN selector = 'value2' THEN Statement2;
WHEN selector = 'value3' THEN Statement3;

ELSE Statemenetn; -- default case
END CASE;

355 oo ot WHEN & le 53 o5 05 oo oaaline a5 jshailen



Mt o0 ) IS8 5o Iy ses cul el Sl

default

DECLARE
grade char(1) := 'B';
BEGIN
case
when grade ='A' then dbms_output.put_line('Excellent’);
when grade ='B' then dbms_output.put_line('Very good');
when grade ='C' then dbms_output.put_line('Well done');
when grade = 'D' then dbms_output.put_line('You passed');
when grade ='F' then dbms_output.put_line('Better try again');
else dbms_output.put_line('No such grade');
end case;
END;
/
‘ST 9
Very good

PL/SQL procedure successfully completed.



s yo45 IF - THEN - ELSE 4.6

ol JS5 ol 5,05 IF = THEN = ELSE _.sco.

IF (boolean_expression 1)THEN
IF(boolean_expression 2) THEN
sequence-of-statements;

END IF;
ELSE
else-statements;
END IF;
DECLARE
a number(3) := 100;
b number(3) := 200;
BEGIN
-- check the boolean condition
IF(a =100 ) THEN
-- if condition is true then check the following
IF( b = 200 ) THEN
-- if condition is true then print the following
dbms_output.put_line('Value of a is 100 and b is 200' );
END IF;
END IF;
dbms_output.put_line('Exact value of ais:' || a);
dbms_output.put_line('Exact value of bis:' || b);
END;
/
‘ST

Value of ais 100 and b is 200
Exact value of aiis : 100
Exact value of b is : 200

PL/SQL procedure successfully completed.



PL/SQL o 4il> glgl 5

T VR W P FEIP VY (VIR WIS INLIV BN GO NSSEL S SR e PL/SQL ,s ail> L LOOP eyl Jad cpl o
30,5 oo ool ddl> 5l aBlge pl j8 0ed |l Al e o WS SISO

Sl Jlgy pmod 40 cumgd dali g slo b5 5ST 50 a5 win o) ddl> Sl jgws gl 2l S 5 IS o

|

25 ) A pdad R

255 N A bad R



S <° odnline ‘) LQ"T T2 9 ail> sls o9 &‘9‘” 25 Jssz o

39 9 %yl 41,8 END LOOP g LOOP (guudS aols pw ilygiwsd (go9y oyl 5o
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WHILE 4> | o,Lgs 510 Olygimws iyl jl oo o 51 Jd byl ol il o0 awlol
D9l (0 (o) 5

FOR aal>
O gy
09 sle ail> g0 oolaiwl ails by gy glgl S0 j0 adls> dluws g8 0
sdlw ddla 5.1
il S ol s eol asls> WS
LOOP

Sequence of statements;
END LOOP;
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DECLARE
X number :=10;
BEGIN
LOOP
dbms_output.put_line(x);
X:=x+10;
IF x> 50 THEN
exit;
END IF;
END LOOP;
-- after exit, control resumes here
dbms_output.put_line('After Exit x is: ' | | x);
END;

=TI

10

20

30

40

50

After Exit x is: 60

PL/SQL procedure successfully completed.

ol 00l oslasiw! EXIT WHEN gws 3l adls> 5l g 95 (gl : Jbo

DECLARE

X number := 10;
BEGIN

LOOP



dbms_output.put_line(x);
X:=x+10;
exit WHEN x > 50;

END LOOP;

-- after exit, control resumes here

dbms_output.put_line('After Exit x is: ' | | x);

END;

10

20

30

40

50

After Exit x is: 60

PL/SQL procedure successfully completed.

WHILE condition LOOP
sequence_of_statements
END LOOP;

DECLARE
a number(2) :=10;
BEGIN

ST

WHILE 4ila 5.2

sl S o) & WHILE ail> Seiie



WHILE a < 20 LOOP

dbms_output.put_line('value of a: ' | | a);
a:=a+1l;
END LOOP;
END;
/

9>

value of a: 10
value of a: 11
value of a: 12
value of a: 13
value of a: 14
value of a: 15
value of a: 16
value of a: 17
value of a: 18
value of a: 19
PL/SQL procedure successfully completed.

FOR 4dla (usiivw 5.3
FOR counter IN initial_value .. final_value LOOP
sequence_of_statements;
END LOOP;

& il o,le SO L wse « LITERAL ¢4 51 uilys o final value g initial value zg, ol 5o 1aisS

oS oo 28l o VALUE_ERROR gllas 43 g ol olael st 4y a5 b



Db o e zalS g ali8l Jg il So L pl FOR adl> S s intial value a5 cos g5l :assS

il

Dged aseine [l by 10 9 Selus &5 4 1) final value g initial value sogose )l o 145G

DECLARE

a number(2);

BEGIN

FORain10..20LOOP
dbms_output.put_line('value of a: ' | | a);
END LOOP;

END;
/

value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
PL/SQL procedure successfully completed.

10
11
12
13
14
15
16
17
18
19
20

=TI



REVERSE sulls” auls 5l 54 plol ji,leis wsSae &jgo 40 FOR dil> o quplgs o a8 Jloj 1aiSS

5,5 attie (§3sr0 Dygo Hled a1y i lads eogame FOR jaiws ;o sl fped 10 00,5 o oolazul

e
DECLARE
a number(2) ;
BEGIN
FOR a IN REVERSE 10 .. 20 LOOP
dbms_output.put_line('value of a: ' | | a);
END LOOP;
END;
/
ST

value of a: 20
value of a: 19
value of a: 18
value of a: 17
value of a: 16
value of a: 15
value of a: 14
value of a: 13
value of a: 12
value of a: 11
value of a: 10
PL/SQL procedure successfully completed.



Sing gl 4dla 5.4

Wi (0 1) 95,005 Al gla g, 4 g e lo GuSiis sl o

LOOP
Sequence of statementsl
LOOP
Sequence of statements2
END LOOP;
END LOOP;

FOR counterl IN initial_valuel .. final_valuel LOOP
sequence_of_statementsl
FOR counter2 IN initial_value2 .. final_value2 LOOP
sequence_of_statements2
END LOOP;
END LOOP;

WHILE condition1 LOOP
sequence_of_statementsl
WHILE condition2 LOOP

sequence_of_statements2
END LOOP;
END LOOP;

B3 i lod 1550 G2 oy Jgl Slae! &5 oo gt (6l 4ol s 1 Lo

DECLARE
i number(3);
j number(3);
BEGIN
i:=2;
LOOP
i=2;
LOOP



exit WHEN ((mod(i, j) = 0) or (j = i));
ji=j+1;
END LOOP;
IF (j=i) THEN
dbms_output.put_line(i | | ' is prime');
END IF;
i:=i+1;
exit WHEN i = 50;
END LOOP;
END;

2 is prime
3 is prime
5 is prime
7 is prime
11is prime
13 is prime
17 is prime
19 is prime
23 is prime
29 is prime
31is prime
37 is prime
41 is prime
43 is prime
47 is prime
PL/SQL procedure successfully completed.

gs-‘?SJ"’



DECLARE
i number(1);
j number(1);
BEGIN

<< outer_loop >>
FORiIN 1..3 LOOP
<<inner_loop >>
FORjIN 1..3 LOOP
dbms_output.put_line(‘iis:'||i|] "andjis:"' || j);
END loop inner_loop;
END loop outer_loop;
END;
/

=TI

iis:landjis:
iis:landjis:
iis:landjis:
iis:2andjis:
iis:2andjis:
iis:2andjis:
iis:3andjis:
iis:3andjis:
iis:3andjis:3

PL/SQL procedure successfully completed.
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DECLARE
a number(2) :=10;
BEGIN
-- while loop execution
WHILE a < 20 LOOP

dbms_output.put_line ('value of a: ' | | a);
a:=a+l;
IFa>15THEN
-- terminate the loop using the exit statement
EXIT;
END IF;
END LOOP;
END;
/

=TI

value of a: 10
value of a: 11
value of a: 12
value of a: 13
value of a: 14
value of a: 15
PL/SQL procedure successfully completed.

ol 008 o gy dils 3l ol 25 gl b yd SO 0gh eolatwl EXIT WHEN jgiws 51 31 148G
ale Hgiws opl ails 185 bos ST .0gd eolaiwl IF-THEN I as” el Sley aiile jsiws ol 5l ool
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DECLARE

a number(2) := 10;

BEGIN

-- while loop execution
WHILE a < 20 LOOP

dbms_output.put_line ('value of a: ' | | a);
a:=a+1l;

-- terminate the loop using the exit when statement
EXIT WHEN a > 15;

END LOOP;

END;
/

value of a:
value of a:
value of a:
value of a:
value of a:
value of a:

10
11
12
13
14
15

PL/SQL procedure successfully completed.

=TI
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by g

% continue
92 )R8

DECLARE
a number(2) := 10;
BEGIN
-- while loop execution
WHILE a < 20 LOOP

dbms_output.put_line ('value of a: ' | | a);

a:=a+1l;

IFa=15THEN
-- skip the loop using the CONTINUE statement
a:=a+1l;
CONTINUE;

END IF;

END LOOP;



END;

value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
value of a:
PL/SQL procedure successfully completed.

10
11
12
13
14
16
17
18
19

9>

label 1

label 2

label 3

S o 1, GOTO jgws ol 5o 5 IS0 50



DECLARE
a number(2) :=10;
BEGIN
<<loopstart>>
-- while loop execution
WHILE a < 20 LOOP
dbms_output.put_line ('value of a: ' | | a);
a:=a+l;
IFa=15THEN
a:=a+l;
GOTO loopstart;
END IF;
END LOOP;
END;

value of a: 10
value of a: 11
value of a: 12
value of a: 13
value of a: 14
value of a: 16
value of a: 17
value of a: 18
value of a: 19
PL/SQL procedure successfully completed.

=TI
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PL/SQL o a!,1 g ais, 6
aiwsy 6.1
ws39e g5 3 Alg o atd, oSS il S gla ool I caseie olaws (STRING) azs,

oo 415 £ s PL/SQL jo il bl 5 (oS 55 b 5 sl wdg,>
FIXED-LENGTH ¢4 3l sl ats, -1
CHAR o0ls g aiile 09y dlgs oads puns Job iSTam b plys oolatuwl 0,90 slad o atis, £g5 ol jo

) S il Job piS o Ay 9 oy 58 b

red_flag CHAR(1) := 'Y';
red_flag CHAR := 'Y';

ol ST,510 b Jolro yy ) dindy alisls gLad ;Lo

TEST CHAR(19) := 'HELLO';

VARIABLE-LENGTH ¢4 5l slo azis, -2

SSlas b andl og sales ol .b)|3 sl Job 2Slas bl oolaiul o)50 slad s ails) g45 ol yo

VARCHAR2 ssls 45 aiile 0903 (aseie |y ools Jsb

ol ST 5 L Jolro y9 ) dindy abidls gLad ;Lo

TEST CHAR(19) := 'HELLO';
3¢9 wlgs S 10 L ply 3L 090 sLad w <l 'JOhn Smith' L wlw name ai) : Jleo

<wlvarchar2 gq jiname ai 1,

DECLARE
name varchar2(20);



company varchar2(30);
introduction clob;
choice char(1);
BEGIN
name := 'John Smith';
company := 'Infotech’;
introduction := ' Hello! I''m John Smith from Infotech.';

choice := 'y';

IF choice = 'y' THEN
dbms_output.put_line(name);
dbms_output.put_line(company);
dbms_output.put_line(introduction);

END IF;

END;

ST

John Smith

Infotech Corporation

Hello! I'm John Smith from Infotech.
PL/SQL procedure successfully completed

:CLOB(Character Large Object) ¢4 3l slo ass, -3
5L 128TB b wlg o 00ls Jsb 45 aizun VARIABLE-LENGTH g4 5l s 4, ]

sz NATINAL CHARACTER SET 55 5l wisd oo £5,5 N L a5 o 4, slo ools gg5 14555

NVARCHAR2 sl

5l LITERAL L e g4 5l ailys oo b 4, PL/SQL o 1485



LITERAL < yg0 45 dicdsy oy 25 1 J ko

'This is a string literal.’

'hello world'

Gl ad, b &b 6.2

ol ot & wlys ol 5l (S Cend 5 Jooz 0 0SS e Joe b ) g9, 2 ol @ty PL/SQL o

&b b

ASCII(X);

CHR(X);
CONCAT(X, y);

INITCAP(X);

INSTR(X, find_string [, start]

[, occurrencel]);

INSTRB(x);
LENGTH(x);
LENGTHB(x);

LOWER(x);

Al )8 0 15X ST, 61w ASCII Hluio
Qlo ) oy ded 0 0ylgX o a5 ASCII Hludo Jblow w5141
W2l )5 o Y g X Aty 90 Bl
WS (o0 Sy )X Ay y0 anlS ya gl By
o0 1y ol ol g WS oo low |, find_string as, x ai 4o
il )8
ol Sl QIB jo S g jlade Jg cawl INSTR wilon
W10, o )X ALl o by 51,8 olaws
ol Cob JB jo SlS p jlade Jg cowl LENTGH wiilon



WIDTH @& X ally Job a5 golowi o X 4l ) o Coouw O
LPAD(x, width [, pad_string]) ;

WS o0 zyo 1y pad_string al ;) o p

o plxil 1 trim_string s 4l ) Bis> Jos aldy co Coomw 3|
LTRIM(x [, trim_string]);

DO

NLS_INITCAP(X): Sl Gglise wilgh 0 SORTING yigy .caw! INITCAP owislon

NLS_LOWER(X) ; Sl Ggliso wilgi 0 SORTING b9, .ol LOWER wiilon

NLS_UPPER(x); ML’ ugLD.;.o ..\."5.’ <® SORTING u»s) .<wwl UPPER osilo

S g S (o0 e 1y Aty o S (g 5lw i o b9
NLSSORT(x);

g odlaw! 2b cp! 31 b NLS aulgs 31 colisw!

o2l yeé 30 3310,8 oo 1y VALUE laiio uish NULL b ol 9 X S
NVL(x, value);

.éé;soﬁ)()‘m@)sm

o 30 83l0,5 cop 1y VALUEL ,ladio wuisb NULL b ol 5o X S
NVL2(x, valuel, value2);

20,5 09 VALUE2 ;lude & yguo (40!

LG WS o0 9> 9 S SEARCH_STRING (gl 1, X 4,
REPLACE(x, search_string,
replace_string);

&5 pee replace_string

WIDTH @ X alsy Job a5 golowi X aldy Coawly Coomw o
RPAD(x, width [, pad_string]);

WSS o0 zyo Iy pad_string al ;) ww p
o plxil 1 trim_string s al ) Bdo Jos 4l y ol y Coouw

RTRIM(x [, trim_string]);

RO



SOUNDEX(X) WSS 0 el X Ay 5l (sl (295 Sloled

S1.05 0 1o length ojluil & g start Joo 51 1) X ail

SUBSTR(x, start [, length]);

gt o0 o ally ilo g aino length

Cul whel p (69959 W yiolyly Jg cwl SUBSTR wiilon

SUBSTRB(x);
RCCI

trim_char ;o a5 1, 251,15 O X 4l ) oz 9 Cawly Coomw )

TRIM(trim_char FROM x);

UPPER(X); WS (0 Sy )X Al ) Bg > pled
DECLARE
greetings varchar2(11) := 'hello world';

BEGIN

dbms_output.put_line(UPPER(greetings));
dbms_output.put_line(LOWER(greetings));
dbms_output.put_line(INITCAP(greetings));

/* retrieve the first character in the string */
dbms_output.put_line ( SUBSTR (greetings, 1, 1));
/* retrieve the last character in the string */
dbms_output.put_line ( SUBSTR (greetings, -1, 1));
/* retrieve five characters,

starting from the seventh position. */
dbms_output.put_line ( SUBSTR (greetings, 7, 5));
/* retrieve the remainder of the string,

starting from the second position. */



dbms_output.put_line ( SUBSTR (greetings, 2));
/* find the location of the first "e" */
dbms_output.put_line ( INSTR (greetings, 'e'));
END;

/

HELLO WORLD

hello world

Hello World

h

d

World

ello World

2

PL/SQL procedure successfully completed.

DECLARE

greetings varchar2(30) := '...... Hello World.....
BEGIN

dbms_output.put_line(RTRIM(greetings,'.'));
dbms_output.put_line(LTRIM(greetings, '.'));
dbms_output.put_line(TRIM( '.' from greetings));
END;

...... Hello World
Hello World.....

(T 9>

=TI



Hello World
PL/SQL procedure successfully completed.

4, 6.3
o2 slo coadl 5l 6l acgemme a5 3 15 3929 VARRAY ol a5 gam G ools oylasle 6 PL/SQL (L; o

S Al oo o Dygo 4 aladls 0 (gile 0,38 pl Al aS 0,58 w2 LS ol ol plo b ogy

First Element Last Element

Numbers[1] | Numbers[2] | Numbers[3] | -

im0 |y VARRAY ol oSt aalsl jo

CREATE OR REPLACE TYPE varray_type_name IS VARRAY(n) of <element_type>
VARRAY la codl sols g5 lement_type 5 cul o codl slaws iSTos b plp N oS (ol 50

ol
23l o s BB ALTER joiwo LN ol L VARRAY 5l piSlas 1aisS

CREATE Or REPLACE TYPE namearray AS VARRAY(3) OF VARCHAR2(10);
/
Type created.



10018 g5 ool WSClw

TYPE varray_type_name IS VARRAY(n) of <element_type>

TYPE namearray IS VARRAY(5) OF VARCHAR2(10);
Type grades IS VARRAY(5) OF INTEGER;
DECLARE
type namesarray IS VARRAY(5) OF VARCHAR2(10);
type grades IS VARRAY(5) OF INTEGER;
names namesarray;
marks grades;
total integer;
BEGIN
names := namesarray('Kavita', 'Pritam’', 'Ayan',
'Rishav', 'Aziz');
marks:= grades(98, 97, 78, 87, 92);
total := names.count;
dbms_output.put_line('Total '|| total || ' Students');
FOR i in 1 .. total LOOP
dbms_output.put_line('Student: ' || names(i) || '
Marks: ' || marks(i));
END LOOP;

END;



9>

Total 5 Students

Student: Kavita Marks: 98

Student: Pritam Marks: 97

Student: Ayan Marks: 78

Student: Rishav Marks: 87

Student: Aziz Marks: 92

PL/SQL procedure successfully completed.

Db o,S 95, o) lo coadl & e aSl gl Sl NULL L ol (5,8 oo &y50 4 VARRAY 1assS

Qb olas! Jlade Ll 4

Select * from customers;

e et +----- it +--mmm - - +
| ID | NAME | AGE | ADDRESS | SALARY |
et +----- it el +

| 1 | Ramesh | 32 | Ahmedabad | 2000.00 |
| 2 | Khilan | 25 | Delhi | 1500.00 |

| 3 | kaushik | 23 | Kota | 2000.00 |

| 4 | Chaitali | 25 | Mumbai | 6500.00 |
| 5

| 6

11dfds | Hardik | 27 | Bhopal | 8500.00 |
| Komal | 22 | MP | 4500.00 |

DECLARE
CURSOR c_customers is
SELECT name FROM customers;
type c_list is varray (6) of customers.name%type;
name_list c_list := c_list();
counter integer :=0;
BEGIN
FOR n IN c_customers LOOP
counter := counter + 1;



name_list.extend;

name_list(counter) := n.name;
dbms_output.put_line('Customer('||counter
|]'):'||name_list(counter));
END LOOP;
END;
/

Customer(1): Ramesh

Customer(2): Khilan

Customer(3): kaushik

Customer(4): Chaitali

Customer(5): Hardik

Customer(6): Komal

PL/SQL procedure successfully completed.

s>



PL/SQL IO g 9 7

bl p3¥ ol o (Js e o0 zeds |y OF 5l eoliul (39, 9 (PROCEDURE) sy Jad (5o
oS el aslyy 5l amly Sy sl PL/SQL b; 5o ouss Lis] SUBPROGRAM U aobs yi 5 oo
iy ol g Wed oo JSAT b Al cnl oS5 ) Glel e aslin aes e plxil ) o5 1S
aliyy; S dawgi b asliyy S abwg Silg o aslip g o 05 (oo JSb MODULAR >k p5pie
e Lzl Sio

Sgd oo aib,5 L5 10 ol SO Ll (gl a5 ates PL/SQL sla SO les &8lg 40 PL/SQL (sl asliys 5
g Sle>d el golass b ailyy oo g

:PL/SQL sl 4ol sy 3 gleil 7.1

am s S8l g ool Slawlre sl Ll 5l Yaero g ails )5 o o], Jlade o Lass a5 (function)sbls -

gl o0 oolau!

el Olles glml Gl Wl 5l g WS iy (5 l0ke pubitaw H9b 4 45 (Procedure) g, -

gl o0 oolau!

feslw dolippw ) SO olgi oo x5 7.2
SCHEMA zbku o -

d.cl.s).’).’) ».\.ag.».u < o)...‘>b J5|)5| L)wuLu.) J.’>‘.> P9 ..\.a.:; < STANDALONE d.cl.!).:).!) )‘ &9.» L)"‘ EY

5 Mgl o a5l CREATE FUNCTION L CREATE PROCEDURE g L STANDALONE sle

Sg0i i |, il 5 o DROP jszus L



T SQ 09,0

355 i s T o5 ey s 0,5 055 s 5 5 o Ty il S @S S5 0 5 (o0

g oo B> 5 delipp ol
PL/SQL S G J&ls j0 -

PL/SQL 3 4abi ) < sl ) 7.3
Jolis o2 o 4l o Sl siles pols zusgs | ANONYMOUS sl S sliz! Jgl Juad o

. e . ’9‘ M
declarative c...3.1

DECLARE (50lS aalS b ceand ol b asliys 05 ol 4l cowl g Lol DECLARE o ) osliciu

s ;5 CRUSOR 3 EXCEPTION . s osls £55 sCONSTANT s juicie coand ol 5 239 (o 5,5
s BB (oo Spgo @y aslipn F sl b wisd oo i DECLARE ;5 o5 (60)l50 055 (o0

N9y o o 3l asbinn szl 0kl by

el Cand2

ol dal s o1 ol Olygiws Jald § conl (g Ll Cond oyl
EXCEPTION HANDLING ¢33

200,58 Lol b ol o g sllas olas ) Loy a5 09 oo Sygmmd Jolds 5 cenl (g,Lis] Caand (ol



D g Cdlw 7.4
el oo |y g Cale Sl aslol jo

CREATE [OR REPLACE] PROCEDURE procedure_name
[ (parameter_name [IN | OUT | IN OUT] type [, ...]1)]
{1S | AS}
BEGIN
< procedure_body >
END procedure_name;

€5 5l ymewgy SO a5 Sl Yeeme uizren ol g LSl bl 5l oeolaiul WS ol e

23,5 oo 0olatul AS (5ol aulS IS slow 0gd co iy 25 sl S5-I ,0 STANDALONE
STANDALONE ,xcwgy <G lawgs HELLO WORLD ailsy gis bos 1 Lo

CREATE OR REPLACE PROCEDURE greetings
AS
BEGIN
dbms_output.put_line('Hello World!');
END;

/

STANDALONE W jaua g )l (i) 7.5
5,5 1,211, STANDALONE gla oxasg s 3ls5 (oo i3, 30 4

(EXEC &,Le 5l oolanl L) EXECUTE soudS auls ;i solazwl .1



:ov9) 99 4 GREETING joewg (sl y2!: L

1 gy
EXECUTE greetings;
2 gy
BEGIN
greetings;
END;
/

fob9y 90 (nl 0 g Gl (9

Hello World
PL/SQL procedure successfully completed.

STANDALONE 209 51 533,85 Sy 7.6

Sges 00laiwl DROP jgtws 5l sl yomewg p SO 0,5 Bds> 5l p

DROP PROCEDURE greetings;

PL/SQL 39 4ol ) b yol )by £14 7.7
IN g6 5 al,L1
I, 48,5 jloke a5 (g uae L CONSTANT ( LITERAL wojle ¢jladie G )lgs oo IN el )b 51 oslasaol b

S5 i |y T s a3 ol Sl L g a4y el ol g Loyl asliyepey U5 4



OUT g5 5l ;zel,.2

oo 45 A e e eiie 5 wiile OUT el ils )8 ool saislesl s aliyy a1y oo oS el)ly o)

Al e g9 5l b ol el cplply o) o)Ll sas Jlade cpl 4 o)lgs g ols s |, QT Sade olgs

Jade Jg oS o Jloyl aelippy J5ls 4y adsl Jlade SO ool )l g9 ol : IN OUT g4 5l (sl il 1.3

il yexe g9 5 WL IN OUT Lol jal )b i 010,87 o o oailes 1,8 a1y ool 59

DD

DECLARE

a number;

b number;

C number;
PROCEDURE findMin(x IN number, y IN number, z OUT number) IS
BEGIN

IF x < y THEN

Z:= X;
ELSE
z:= y;
END IF;
END;
BEGIN
a:= 23;
b:= 45;
findMin(a, b, c);
dbms_output.put_line(' Minimum of (23, 45) : ' || ¢);
END;

/



(T 9>

Minimum of (23, 45) : 23
PL/SQL procedure successfully completed.

ik oy G ol sl Z g VX g ol sla el € g b @ YU L o A

159939 £39 Olg il 53b g Ao 2 JUlio

DECLARE

a number;

PROCEDURE squareNum(x IN OUT number) IS

BEGIN

X 1= X * x;

END;
BEGIN

a:= 23;

squareNum(a);

dbms_output.put_line(' Square of (23): ' || a);
END;

/

=TI

Square of (23): 529
PL/SQL procedure successfully completed.

Folyl Jloyl by gy 7.8

Dga5 Jluoyl o aoliyy g ay (b9, dw s (lg 5o | (ol sl el )y

:POSIIONAL NOTATION.1

e oy 6oyl b & Lol sl el s Ll gl oole <l olon



:JCo

findMin(a, b, c, d);

:NAMED NOTATION.2
A Gy ey el Y4l lal Sl b Ol e = cdle bg pg 3y, 4
findMin(x=>a, y=>b, z=>c, m=>d);
5905 03wl POSITIONAL 55y 51 sl facisl asidl .o 5 ool 93 5 5 Uos, 5l oS 5 088 (o0 -3
il jlxo gy opl 1 JUo
findMin(a, b, ¢, m=>d);

Hoamd lmo (9 (212 JUio

findMin(x=>a, b, c, d);



PL/SQL ,s &l 8
b ol yommgp asile blod jo 5l ol ouds o oy |, PL/SQL o (FUNCTION) ool cond ol 5o
rg.o.o.b Jaoﬁ 5 aS ‘SJLEA ‘nLo.s u.s‘).:Lu °3~’ = odﬁ‘o)fﬁ uaL‘> )‘J.O.o «S.w R g 3 d}l?).’ as usLo.a U"‘

Lol olo 50 2l 090 40 Al 0dld gl PL/sQL uv)a-OT

&b okl 8.1
aalol j5 0,5 olw! STANDALONE ¢o 5l ab G g5 .o CREATE FUNCTION [giws 5l oolaznl b

CREATE [OR REPLACE] FUNCTION function_name
[ (parameter_name [IN | OUT | IN OUT] type [, ...]1)]
RETURN return_datatype
{IS | As}
BEGIN
< function_body >

END [function_name];

s RETURN (g,la! jsiws lawg a5 Solas opl b Canl pomiwgp Clo jgiws ailes wSiianw oy
Bg oo 10,55k eauleS )8 asliy 4 ol cols g5 L lade

G aw2d 1,8 TOTAL i jo g & loiis COSTUMERS oo 5l 1) U pde JS ol 1L

g ouils ¥ oy totalCustomers b by

Select * from customers;



e +---=- e Fmmmmm - +
| 1 | Ramesh | 32 | Ahmedabad | 2000.00 |

| 2 | Khilan | 25 | Delhi | 1500.00 |

| 3 | kaushik | 23 | Kota | 2000.00 |

| 4 | Chaitali | 25 | Mumbai | 6500.00 |

| 5 | Hardik | 27 | Bhopal | 8500.00 |

| 6 | Komal | 22 | MP | 4500.00 |

CREATE OR REPLACE FUNCTION totalCustomers
RETURN number IS
total number(2) := 0;
BEGIN
SELECT count(*) into total
FROM customers;
RETURN total;
END;
/

Function created.



) i 1 ylado g wS Silgs1,8 ANONYMOUS ™ G 51 1 total_costumer() &b : JLo

DECLARE

C number(2);
BEGIN

c := totalCustomers();

dbms_output.put_line('Total no. of Customers: ' || c¢);
END;
/

eI

Total no. of Customers: 6

PL/SQL procedure successfully completed.

VY. R quw 9 S M‘ao |) ).o5|d.'> )‘Mo «5°9)9 ,l.\.’é.ogo O JLo.o

DECLARE

a number;

b number;

C number;
FUNCTION findMax(x IN number, y IN number)
RETURN number
IS

Z number;

BEGIN

IF x > y THEN



ELSE
Z:= y;

END IF;
RETURN z;

END;

BEGIN
a:= 23;
b:= 45;

c := findMax(a, b);
dbms_output.put_line(' Maximum of (23,45): ' || c);
END;

(s> 95

Maximum of (23,45): 45
PL/SQL procedure successfully completed.

<5453 b RECURSIVE ¢4 jl aolgi 8.2
S oS Sy Jy oS SR 500 sle aslip g Wl oo aslinn b by So a0 a5 johailes

55 0 RECURSIVE Jos pl s &S o Sls31,3 1) (o095 anliyp )



Dl0,5 13 9 S dpwlxo 1) N (60959 due b 5958 1 JLw

n! = n¥(n-1)!

n*(n-1)*(n-2)!

n*(n-1)*(n-2)*(n-3)... 1

DECLARE

num number;

factorial number;
FUNCTION fact(x number)
RETURN number

IS

f number;

BEGIN

IF x=0 THEN

f :=1;

ELSE

f := x * fact(x-1);

END IF;

RETURN f;

END;

BEGIN

num:= 6;

factorial := fact(num);
dbms_output.put_line(' Factorial '|| num || ' is ' ||

factorial);



END;

=9

Factorial 6 is 720
PL/SQL procedure successfully completed.



PL/SQL ,- CURSOR 9

S SQL y5s 5o (sl sl s et (o0 g2 1) o 5l eslind g, 5 CRUSOR Jab (ol o
0 0p>d o pl 30 Hgrws i3l Sledlbl a5 WS e olw! CONTEXT AREA oU 4 alasl> glas
I, Las -l CURSOR ;I eslexwl L PL/SQL ¢ <ol CONTEXT AREA « 45 o Ll i CURSOR o4
Js slaws ol o CURSOR 5l oolaul b Jlie glp om0 inles 1) o] @ledlbl § 0iS o J oS
I, QUERY G 5l o o 0 ools &lhgiome b 0405 sdalice |, DML G Lawgs oo (5, Kws slo o

.»))5‘ Cowdy

Qg e 00l prudgs delsl o a5 wiil gy b siews Wiy o LCURSOR

2 b IMPLICIT g5 ) s@CURSOR 9.1
5 Silagil 50 & 995 oo 12l ST sl basss SELECT INTO j5s 3 b DML j5s S5 a5 oo 5o

CURSOR lgizs INSERT &l 52 (gl 35 (o aloml 52w o sl CURSOR oSy o> b, 4
)3 56 5,50 a5 lo b DELETE 5 UPDATE &l gius gl 5 05 2,0 auls a5 el sledlol Lol

5 Oledbl asly co Jg oS S 1y Ll wledbl 5 WCURSOR 5l g45 (ol 0y (oo laugs 4l y
)LCT SQL l; a5 ‘;).)9 Q.a‘ )‘ oolazwl l; DS sualine 2 J5A> Y éﬁs gﬂ")‘L’ )| ‘) CURSOR Mﬂa

28l Caws s 55 5l CURSOR (s 51 cledlbl 4y )¢5 0 99 o0



e Ny shs 5 4l yidew b Sy SELECT INTO & DML giws S S

SQL%UFOUND e <iygo cnl mé 30 wild,S oo 1) TRUE ,lade was I8 b
55,5 03l FALSE

SQL%NOTFOUND &S o0 Jos HFOUND uss 5 slaie Llxd I
ALolidl 115 cowl FALSE U yil s diorod Sod €5 51 WCURSOR gl s

SQL%ISOPEN (0 CLOSE Js1)gl bawgi Suws ggi 51 CRUSOR (jgiws sl 51 v

O gy

bwg b Wil ool (6,0 DML Ol jgiws buwg a5 o law olaws
SQL%ROWCOUNT
ASS g0 0 S 1y il oul 00l 45 SELECT INTO g

bl oo b ol 4 b ylee Jgua i Jle

Select #* from customers;

+----+-----=-=--=-- +--=-=-- +--—-——————— +---—-—-=-=-=-- +
| ID | NAME | AGE | ADDRESS | SALARY |
+--- - - +----- +ommmm - +---—— - +
| 1 | Ramesh | 32 | Ahmedabad | 2000.00 |
| 2| khilan | 25 | Delhi | 1500.00 |
| 3 | kaushik | 23 | Kota | 2000.00 |
| 4 | Chaitali | 25 | Mumbai | 6500.00 |
| 5 | Hardik | 27 | Bhopal | 8500.00 |
| 6 | Komal | 22 | mp | 4500.00 |



S oo L2y 4l Jo

DECLARE
total_rows number(2);
BEGIN
UPDATE customers
SET salary = salary + 500;
IF sql%notfound THEN
dbms_output.put_line('no customers selected’);
ELSIF sql%found THEN
total_rows := sql%rowcount;

dbms_output.put_line( total_rows || ' customers selected ');
END IF;
END;
/

b Sygo & a5 CURSOR (plply .ol oals adlsl axlg 500 L i plod 3o 4y aalip opl jo
L oplp 55 ol BROWCOUNT 5354 9 ool BFOUND 5505 (sl zummo lade lyls ol 00y iy ya5

Oy ..\.(bb:> ooy UPDATE GLQ).E...: Slows

(T 9>

6 customers selected
PL/SQL procedure successfully completed.



iJyd> (o>9,5

Select * from customers;

e +---=- e T Fommmmmmmm - +
| ID | NAME | AGE | ADDRESS | SALARY |
e +---=- Fommmm e Fommmmmmmm - +
| 1 | Ramesh | 32 | Ahmedabad | 2500.00 |
| 2 | Khilan | 25 | Delhi | 2000.00 |
| 3 | kaushik | 23 | Kota | 2500.00 |
| 4 | chaitali | 25 | Mumbai | 7e000.00 |
| 5 | Hardik | 27 | Bhopal | oeee.00 |
| 6 | Komal | 22 | mp | s5eee.e0 |
e +---=- Fommmm e Fommmmmmmm - +

oo 010 )5 1 et lawg Jlaw wix b yao a5 Sy g s g9 5l CURSOR ol @ az gy U 1adsS
TOO_MANY_ROWS L NO_DATA_FOUND ¢g ;| EXCEPTION slas 4 cosl [Sow 59
S )95

EXPLICIT  zs yo £45 5l CURSOR 9.2
555 o olyl CONTEXT AREA oSl J,iS jshate 45 g lasss asliyy Lawss WCURSOR 3l g5 ol

ipo g5 5l CURSOR Lo i o iy pas asliys SO DECLARE e 45 0 g4 5l sWCURSOR

038 (oo Sl Wl S gop 1) o S I it o5 SELECT jgtms S5 (61

i o0 |y oo 95 )l CURSOR caole oSt aslol (o

CURSOR cursor_name IS select_statement;



ol Gy el S SO JSThsl eolns 05l oo eolitwl mupe iy, & CURSOR 5l a5 Ul

NO

DECLARE

OPEN

FETCH

T

CURSOR c_customers IS

SELECT id, name, address FROM customers;

YES

RS (0 ToH

CLOSE

:DECLARE al> 5o

oS a5 |, CURSOR 5 IS 4 5y by 53 Sy DECLARE e o i

:OPEN al> 5o

Sliwd ool s @ Al e ol 5 g 098 0 OPEN @0 g4 5l CURSOR G 5 jeiws 5l solaial b

OPEN c_customers;

Dgs dlgs

W55 o Lzl s § 08,5 oyl |, 5] 45 bogapo SELECT jgis JST,5 CURSOR S, s OPEN 1 way

ssds o S5 AREA



FETCH al> yo
0538 b st 4o Lo cpl slo,lade g 08 oo 0,Lsl CURSOR Ly jgiws jl jlaw G & al>ye ol jo
g (o0

FETCH c_customers INTO c_id, c_name, c_addr;

CLOSE al> o

553 oo ol;T CONTEXT AREA (slaé CURSOR S, 50,5 CLOSE L

CLOSE c_customers;
Solegil Sygo 4 Wl dails eewgy L Al ANONYMOUS g5 5l W S gl 2l ST iassS

g o CLOSE &y 0 £33 51 swCURSOR

g5 5 EXCEPTION (gls 1S CLOSE I, ool oais OPEN jsin S CURSOR X, 51 :4s5

oS o0 2L, INVALID_CURSOR



i (o0 525 Jooe o 1y 0,5 eolaul o £63 5l CURSOR G 6l 5l o (g (o0 a5 ol (Sg 1485

e NULL b ol s FETCH al> 5o 51 L1

ol TRUE s 5 oy FETCH (4o 0.2
%FOUND FALSE i il ;2 ol asciilas 9929 (49,5 FETCH (g1 5,503 s g2 513
Cow!
.l INVALID_CURSOR U 1,5 ol suii OPEN . CURSOR ,51.4
ol NULL b sl s FETCH al> yo 31 .1
ool FALSE « s Sy FETCH o 50.2
%NOTFOUND ~ TRUE L !y alily aidlai 0929 (39,5 FETCH (gl (5,500 yhaw gd 513
!
.ol INVALID_CURSOR U ! s wisls suisi OPEN ;40 CURSOR 51 .4
o) aé 53 0318 )5 co TRUE jludie wisl OPEN s yo g5 3l CURSOR 5
%ISOPEN )
ol FALSE (4T lsiio & yqo
o0 OPEN 590 (51,0318 )5 oyt 1) ol o0 FETCH a5 oyl phaus slos

%ROWCOUNT
@18,5 o y |, INVALID_CURSOR ol



A Gl 1y b yideo plod 0 ylous 9 pb 1 JU

DECLARE
c_id customers.id%type;
c_name customerS.NameX%type;
c_addr customers.addressktype;
CURSOR c_customers is
SELECT id, name, address FROM customers;

BEGIN
OPEN c_customers;
LOOP
FETCH c_customers into c_id, c_name, c_addr;
EXIT WHEN c_customers%notfound;
dbms_output.put_line(c_id || ' ' || c_name || ' ' ||
c_addr);
END LOOP;
CLOSE c_customers;
END;
/

oyt oylads 5 ol sl oaii 5, CURSOR gl WNOTFOUND 5555 45 Sloj b aaliy ol 4o

Dgl o0 ol

‘9

1 Ramesh Ahmedabad

2 Khilan Delhi

3 kaushik Kota

4 Chaitali Mumbai

5 Hardik Bhopal

6 Komal MP

PL/SQL procedure successfully completed.

CURSOR 1 iylej ,2 ol (oo cnlplo 0905 Jloyl jialb o g9 51 GWCURSOR & (g5 oo 2SS

05 OPEN &glase sla caegS T 1,



1000 ¢ 800 L ,555 ;b 5 100 950 ;s cend ,iSTas 3 JSlas b 1, CURSOR 4 yo oS5 :Jlie

DECLARE

BEGIN

END;

S (o0 0

r_product products%rowtype;

CURSOR c_product (low_price NUMBER, high_price NUMBER)
IS

SELECT *

FROM products

WHERE list_price BETWEEN low_price AND high_price;

-- show mass products
dbms_output.put_line('Mass products: ');
OPEN c_product(50,100);
LOOP
FETCH c_product INTO r_product;
EXIT WHEN c_product%notfound;
dbms_output.put_line(r_product.product_name || ":' | |r_product.list_price);
END LOOP;
CLOSE c_product;

-- show luxury products
dbms_output.put_line('Luxury products: ');
OPEN c_product(800,1000);
LOOP
FETCH c_product INTO r_product;
EXIT WHEN c_product%notfound;
dbms_output.put_line(r_product.product_name || ":' | |r_product.list_price);
END LOOP;
CLOSE c_product;



PL/SQL ;s 5,5,10

oleizle G 0,55, 00 oo oy | o 5l eslawl 39, g PL/SQL 4o (RECORD) 5,65, Juad oyl 5o
Oglate 0old £55 o wbl oyl )] BMS 5 i 30 0 855 o2 LS 1) Oglate slo pin] a5 ol sols
oals g5 b slo aiw 3l o ylaw Yaoss 5wl o0 9,05, SO 1) Jooz 5l Jlaw 2 iz e 4 . 5)l0

Wleads LSis Gglae

Slald L oysS, o o ol glp cplplo o)l 029 OLS o leds § SLS gao90 wdimg pb lgre alos

e (oo haled 5 00,5 (G s i ol 4y 1) L5 3550 Db 5 05 (g0 a5 LS 390
S (oo by daldl 10 4SSy a5 by, dw 150,655 Gl o0 PL/SQL o

Table-Based 5y, 10.1

LT ools £55 5 b cygias b Jolae 3,55, 9 958 (o0 oolel WROWTYPE 5354 5l Table-Based i, o

D oo odlaiul () adaii Codle 3l 55 0,65, Dlhgize 4y o ywd Gl 0ed o ASle Jga S o

DECLARE
customer_rec customers%rowtype;
BEGIN
SELECT * into customer_rec
FROM customers
WHERE id = 5;
dbms_output.put_line('Customer ID: ' | | customer_rec.id);
dbms_output.put_line('Customer Name: ' | | customer_rec.name);
dbms_output.put_line('Customer Address: ' | | customer_rec.address);



dbms_output.put_line('Customer Salary: ' | | customer_rec.salary);
END;

/

:s’.ﬁ)'&

Customer ID: 5

Customer Name: Hardik

Customer Address: Bhopal

Customer Salary: 9000

PL/SQL procedure successfully completed.

Cursor-Based _:5,10.2
Ll ool £45 g lo ygiw Jg 098 o ooliiwl WROWTYPE S5 51 0,95, SO i pa5 0 Jol g, aislen
o ywd alize g5, 4 les o CURSOR jl eolaznl b ogis o s 25 CURSOR G L Jolso

DECLARE
CURSOR customer_cur is
SELECT id, name, address
FROM customers;
customer_rec customer_cur%rowtype;
BEGIN
OPEN customer_cur;
LOOP
FETCH customer_cur into customer_rec;
EXIT WHEN customer_cur%notfound;



DBMS_OUTPUT.put_line(customer_rec.id || "' ||
customer_rec.name);
END LOOP;
END;
/

(9>

1 Ramesh

2 Khilan

3 kaushik

4 Chaitali

5 Hardik

6 Komal

PL/SQL procedure successfully completed.

User-Defined 4s,.10.3

3,95 5 iy oS S dulol [0 .08 iy ya olgds oold g3 g LralB L 0,55, SO Wilg s IS g, o)y

W ooy ey el @

TYPE

type_name IS RECORD

( field_namel datatypel [NOT NULL] [:= DEFAULT EXPRESSION],
field_name2 datatype2 [NOT NULL] [:= DEFAULT EXPRESSION],

field_nameN datatypeN [NOT NULL] [:= DEFAULT EXPRESSION);

record-name type_name;



DECLARE

TYPE books IS RECORD
(title varchar(50),
author varchar(50),
subject varchar(100),
book_id number);
book1 books;

book2 books;

SLS 90 (gl 0595y x5 i1 Jlo

3,85 30 LS g0 WleMb! guloi g cud 2 Jlw

DECLARE

type books is record

(title varchar(50),

author varchar(50),

subject varchar(100),

book_id number);

book1 books;

book2 books;

BEGIN

-- Book 1 specification

bookl.title := 'C Programming’;
bookl.author := 'Nuha Ali ';

book1l.subject :='C Programming Tutorial’;
book1.book_id := 6495407;

-- Book 2 specification

book2.title := 'Telecom Billing';
book2.author := 'Zara Ali’;

book2.subject := 'Telecom Billing Tutorial';
book2.book_id := 6495700;

-- Print book 1 record



dbms_output.put_line('Book 1 title : '| | book1.title);
dbms_output.put_line('Book 1 author : '| | bookl.author);
dbms_output.put_line('Book 1 subject : '| | bookl.subject);
dbms_output.put_line('Book 1 book_id : ' | | book1.book_id);
-- Print book 2 record

dbms_output.put_line('Book 2 title : '| | book2.title);
dbms_output.put_line('Book 2 author : '| | book2.author);
dbms_output.put_line('Book 2 subject : '| | book2.subject);
dbms_output.put_line('Book 2 book_id : '| | book2.book_id);
END;

/

Book 1 title : C Programming

Book 1 author : Nuha Ali

Book 1 subject : C Programming Tutorial
Book 1 book_id : 6495407

Book 2 title : Telecom Billing

Book 2 author : Zara Ali

Book 2 subject : Telecom Billing Tutorial
Book 2 book_id : 6495700

PL/SQL procedure successfully completed.

(9>

Folyly olgre 45,95 Jwy! 10.4

5,55, ol sald 4 aslip s o U5 50 5 oges Jlo)l b aclip s @y piie aiilon 1) 5,55, G (g5 (o0



DECLARE type books is record

(title varchar(50),

author varchar(50),

subject varchar(100),

book_id number);

book1 books;

book2 books;

PROCEDURE printbook (book books) IS

BEGIN

dbms_output.put_line ('‘Book title : ' | | book.title);
dbms_output.put_line('Book author : ' | | book.author);
dbms_output.put_line( 'Book subject : ' | | book.subject);
dbms_output.put_line( 'Book book_id : ' | | book.book_id);
END;

BEGIN

-- Book 1 specification

bookl.title := 'C Programming’;
bookl.author := 'Nuha Ali ';

book1.subject := 'C Programming Tutorial';
book1.book_id := 6495407;

-- Book 2 specification

book?2.title := 'Telecom Billing';
book2.author :='Zara Ali';

book2.subject := 'Telecom Billing Tutorial’;
book2.book_id := 6495700;

-- Use procedure to print book info
printbook(book1);

printbook(book2);

END;

/



Book title : C Programming

Book author : Nuha Ali

Book subject : C Programming Tutorial
Book book_id : 6495407

Book title : Telecom Billing

Book author : Zara Ali

Book subject : Telecom Billing Tutorial
Book book_id : 6495700

PL/SQL procedure successfully completed.

(9>



PL/SQL ,s EXCEPTION-HANDLER ; EXCEPTION 11

5| slite oapd o zais |, EXCEPTION-HANDLER 5l oslizul b3, s EXCEPTION b ol ,o
s )0 a5 s SO JLis 4 Ui (gl el asliyy glyzl e o Uas olas, EXCEPTION
S 3 eslizal b PL/SQL b oesS oo Jloyl dolipgn; 4 olidl g8 oSy b i)l o2
15 5 Wigd azgie |, aliy EXCEPTION 53 b wiS o <SS lusgi 40l 45 EXCEPTION-HANDLER

QS Lyt ) ol Oy gws sl olas ) oyl

w2l EXCEPTION aiws o PL/SQL (L5 40

ol anseas BB polns bwgs Ll olas a5 s lalas :SYSTEM-DEFINED EXCEPTIONS.1
Digd oo iy a5 Hlaog el lawgs a5 slallas :USER-DEFINED EXCEPTONS.2

Co o EXCEPTION-HANDLER ! oolizl b LEXCEPTION lea b lalls PL/SQL (slo asbp ;o
o ooplive asbp S J3ls ,o |, EXCEPTION-HANDLER (S (i o5 oSt dnlsl jo 0igds (o0
exception-handling- ls,gus @xceptionN sl olas, by ,0 wSow pl 0 oS
2l g a5 ol Slallas 4 by e WHEN OTHERS ¢ imen 255s 0 |,>! statements

Ll oazs jaseie EXCEPTION-HANDLER iy a5

DECLARE
<declarations section>
BEGIN
<executable command(s)>
EXCEPTION
<exception handling goes here >
WHEN exceptionl THEN



exceptionl-handling-statements
WHEN exception2 THEN
exception2-handling-statements
WHEN exception3 THEN
exception3-handling-statements
WHEN others THEN

exception3-handling-statements
END;

SYSTEM- g4 3l slas aolip slp2! bo)y 3o cplpls 0,106 0959 8 o )lol (5 yiio SleMb! : JLno

394 o0 gazo NO_DATA_FOUND luiio 9 ub3 oo ¢, DEFINED

DECLARE
c_id customers.id%type := 8;
Cc_name customerS.name%type;
c_addr customers.address%type;
BEGIN
SELECT name, address INTO c_name, c_addr
FROM customers
WHERE id = c_id;
DBMS_OUTPUT.PUT_LINE ('Name: '| | c_name);
DBMS_OUTPUT.PUT_LINE (‘Address: ' | | c_addr);
EXCEPTION
WHEN no_data_found THEN
dbms_output.put_line('No such customer!’);
WHEN others THEN
dbms_output.put_line('Error!’);
END;



(9>

No such customer!
PL/SQL procedure successfully completed.

USER-DEFINED ¢ ;i glatis 11.1
@Tgsmu@aﬁ&ﬁéwt@phwg‘mo@t)ubﬁélﬁlyjoﬁbb}lsz.g

Ll .3 Jto ,o NO_DATA_FOUND slls aile .05 o SYSTEM-DEFINED EXCEPTION

S leslatwl LTy ol g oS i |y ol lhs SO asbp 5ls olal p aules co lusgs aslp

s 3 Mg iy a5 asliy DECLARE e o oy lazl lallas 5l azws oyl oS ]S HANDLER

‘35.@ oolau! Py yTeewg )‘ RAISE Lg-.\..\.lf FONLY Lgl.?u U‘?" ) 1SS
DBMS_STANDARD.RAISE_APPLICATION_ERROR

oo | P89S ojleds (0l S5 9 068 (o0 oy )1 1 (69959 Olgne A (5 piw 0 Lol Sl
o e Lo !y emed a0 o &, ex_invalid_id glas o9l 09)lg

Lewl 00l pswino HANDLER S 0 55 NO_DATA_FOUND

DECLARE
c_id customers.id%type := &cc_id;
C_nhame customerS.name%type;
¢_addr customers.address%type;
-- user defined exception
ex_invalid_id EXCEPTION;



BEGIN
IF c_id <=0 THEN
RAISE ex_invalid_id;
ELSE
SELECT name, address INTO c_name, c_addr
FROM customers
WHERE id = c_id;
DBMS_OUTPUT.PUT_LINE ('Name: '| | c_name);
DBMS_OUTPUT.PUT_LINE (‘Address: ' | | c_addr);
END IF;
EXCEPTION
WHEN ex_invalid_id THEN
dbms_output.put_line('ID must be greater than zero!');
WHEN no_data_found THEN
dbms_output.put_line('No such customer!');
WHEN others THEN
dbms_output.put_line('Error!’);
END;

(Sl i S0 b ol 0,15 Byb 51 699,9) 29,5

Enter value for cc_id: -6 (let's enter a value -6)
old 2: c_id customers.id%type := &cc_id;

new 2: c_id customers.id%type := -6;

ID must be greater than zero!

PL/SQL procedure successfully completed.



SYSTEM-DEFINED ¢ ji slalas 11.2

o 0ol Laseis Ll RAISE Sileg! & )90 ar g aiied Lauseis B wolus lawg lallhs l atws oy

Dm0 1) pe (oot slallas 5l S p Jesz 50 09

LgLE} QS

EXCEPTION ¢4

ORACLE

adgl o2 ylado 4S5y ! j Jud OBJECT Sy &y a5 boj

ACCESS_INTO_NULL 06530 -6530
oS ol jlade dgib

ool CASE jgiws ;0 WHEN ol jle 5l alaS” e S
CASE_NOT_FOUND 06592 -6592 )
ol azilas 5.5 ELSE jgws o] j0 g igds

UNIQUE ¢4 5l INDEX G (59, sl atisls ouad S

DUP_VAL_ON_INDEX 00001 -1
o2 18 (6 )1 ST Sledlbs]
s a5 Sbo; Jle g1,y CURSOR (55, olinsl clilas
INVALID_CURSOR 01001  -1001
05 CLOSE 1, o0 OPEN j5:0 <5 CURCSOR
Ol (gous ools g5 4y (6 SIS a5l ledbl Joaus
INVALID_NUMBER 01722 -1722
LOGIN_DENIED 01017 -1017 el olesl el 4y Jlasl g1,y USER/PASS
NO_DATA_FOUND 01403  +100
Xl 5
2y Ol alins 51 Gle B s @ Jlasl pae Lo
NOT_LOGGED_ON 01012 -1012



PROGRAM_ERROR

ROWTYPE_MISMATCH

STORAGE_ERROR

TOO_MANY_ROWS

VALUE_ERROR

ZERO_DIVIDE

06501

06504

06500

01422

06502

01476

-6501

-6504

-6500

-1422

-6502

1476

Syl A3l JSaw S PL/SQL
xia S5 sl 1, Sledlbl CURSOR S a5 o
Syl Sglaie ools 45 a5 wiS” o FETCH
iy on bl 3305 s 45 il
) e G 51 i SELECT INTO jgiws G a5 Sloj
2ol et JSiw s g58 had b (2L, Sldes o
Dgds Uaz uel ools

op@)uﬁwﬁoxgﬁubﬁ)odfgu}

DECLARE

name employees.last_name%TYPE;
v_code NUMBER;

v_errm VARCHAR2(64);

BEGIN

SELECT last_name INTO name FROM employees WHERE employee_id = 1000;

EXCEPTION

WHEN OTHERS THEN

v_code := SQLCODE;

v_errm := SUBSTR(SQLERRM, 1, 64);



DBMS_OUTPUT.PUT_LINE('The error codeis' || v_code || '-' || v_errm);
END;
/

(=9

The error code is 100- ORA-01403: no data found
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00 0,33 aslip S S TRIGGER 2o (o sy 1) o] 5l eoliiwl oy, g TRIGGER Jad oyl )0
wrolaz; 0ei o (FIRE) Izl Sobegsl & jgo 4y o5 slaslas ) b lojes a5 col JSTsl uslins jo

5l o le Wgd = TRIGGER &l o a8
DML &l giws olas,1

DDL ol giws slas,.2

SHUTDOWN , STARTUP .LOGOFF .LOGON wiils ol o b5 slaslas,3

Sog0i i 423 |y TRIGGER 4195 o0 x5 12.1
Jos -

VIEW

SCHEMA gl o -

olos o o -

fog9u o0 00liiw! TRIGGER i1, 12.2
oLl slo STy 5l 6 S5l -
el sbwl -
o Jsoz> ;5 olejen REPLICATION slsil -
g 65055 (&K |y s yiasd 4 gy ML -

SSbgl Oyg0 4 b b jlade S0 ode -



DML & giwd ) » TRIGGER <ala 12.3
Seiw oo |, DML @lygiws ¢l TRIGGER sl uSiiws aalsl jo

CREATE [OR REPLACE ] TRIGGER trigger_name
{BEFORE | AFTER | INSTEAD OF }
{INSERT [OR] | UPDATE [OR] | DELETE}
[OF col_name]
ON table_name
[REFERENCING OLD AS o NEW AS n]
[FOR EACH ROW]
WHEN (condition)
DECLARE
Declaration-statements
BEGIN
Executable-statements
EXCEPTION
Exception-handling-statements
END;

an b L8 TRIGGER (0 2] e 45 sge aseio lsi o AFTER LBEFORE jl oslizal L -
593 oo 03l VIEW (g, »» TRIGGER csls (ol,; INSTEAD OF & Le .ol slos |

i |, L5 5,50 DML &llee {INSERT [OR] | UPDATE [OR] | DELETE} oo o -
o S o At ) 0gd e (5, Sws a5 Sgiw b [OF col_name] o jle g oS o
Sges pasie |, DML wir b S5 g3

595 oo >l 1 6l TRIGGER a5 ol Jgo> oL ON table_name cws -

8 elalaie 4y )l e O 5 N ix; [REFERENCING OLD AS 0 NEW AS n] ;l oolicl | -
ssliiul g oo NEW 5 OLD 5l sgis solicil & le ol 51 51 0905 0,L5I DML j5is 5l o
45 ROW-LEVEL ¢4 ;| cWTRIGGER (cl,; ki b laie ol 45 99 axgi pwizmad .,5

Aiwd oolaw]



ol (5, ws a5 Jaw ,» sl TRIGGER o8 5 solexw! [FOR EACH ROW] o jle 5l 51 -
&lp LSS Laid TRIGGER &jg0 (ol ¢ 0 (ROW-LEVEL TRIGGER) 04i oo 1> ol

(TABLE-LEVEL TRIGGER)s5 o 1,2 DML 50 ples
o a2 sl WHEN b8 )5us 99 iy a5 ROW-LEVEL &5 4 TRIGGER 51 -

Sga3 oolawl WHEN 5l o lgs o Dygo pl mE 000 e
5,5 iy 25 TRIGGER aizes s SIL SYSTEM 4 SYS )15 a5 2R OBJECT Sl Olg oo 1SS

costumers Jgu> ;0 DML wldos 4565 2 ¢l o ROW-LEVEL & )90 4 TRIGGER G 11 JLio
3l

CREATE OR REPLACE TRIGGER display_salary_changes

BEFORE DELETE OR INSERT OR UPDATE ON customers

FOR EACH ROW

WHEN (NEW.ID > 0)

DECLARE
sal_diff number;

BEGIN
sal_diff := :NEW.salary - :OLD.salary;
dbms_output.put_line('Old salary: ' || :OLD.salary);
dbms_output.put_line('New salary: ' | | :NEW.salary);
dbms_output.put_line('Salary difference: ' | | sal_diff);

END;

05 o FIRE |, TRIGGER ()] ;13 DML j5is gl 21 L

INSERT INTO CUSTOMERS (ID,NAME,AGE,ADDRESS,SALARY)
VALUES (7, 'Kriti', 22, 'HP', 7500.00 );



(T 9>

Old salary:
New salary: 7500
Salary difference:

oS co L2l UPDATE sz S calol 40 0 NULL L 1l L5 st (g1, OLD Jlaie

UPDATE customers
SET salary = salary + 500
WHERE id = 2;

ST

0ld salary: 1500
New salary: 2000
Salary difference: 500

Sg oo 00liiwl OLD g NEW (slo,lode 4 oloiws 5l L8 0 cuodle 51 aS 0gd axg5 1483

fogd o0 plmil )b 4z j0 g el 43 lawgi ORDERS Jgus ;0 INSERT Joc o :2 Jlw
o >3 CREATE_DATE ¢ CREATED_BY sligiw 0 g Jooz 3l shaw lod jo 1) wledbl ol

S
.
r”

CREATE OR REPLACE TRIGGER orders_before_insert
BEFORE INSERT

ON orders

FOR EACH ROW

DECLARE



v_username varchar2(10);

BEGIN
-- Find username of person performing INSERT into table
SELECT user INTO v_username FROM dual;
-- Update create_date field to current system date
:new.create_date := sysdate;

-- Update created_by field to the username of the person performing the
INSERT

:new.created_by :=v_username;
END;

/

o aie Js 0,5 pse |, NEW (slo ke ol o BEFORE g5 5 TRIGGER ol 5o o 14i
a0 0olaul 3 eiwd 5l ol o Jle (gl iians yuss LB OLD

:new.salary:=200;

Sl o5 B OLD g NEW (sla laiie 5l plaS” s AFTER g4 5l sla TRIGGER &Iy o 1aisS

9> 9 ey A Jsaz sl oos Cay o5 A Joa (sl a5 TRIGGER el 51s jo euples o 51 148G

Jgoz ol 5l ol oed Sygo (ol e 40 09 eoliiwl AFTER 45 5l TRIGGER 5l casl oo oS

3,5 QUERY



DDL olygws sl TRIGGER csls 12.4
Slysims sl TRIGGER cile LuSitiew aalsl o Lo TRIGGER olg o 5 DDL &5 gl

Lgd oo Joel SCHEMA | uolis mlaw jo a5 w1, DDL

CREATE [OR REPLACE] TRIGGER trigger name

{BEFORE | AFTER }{ DDL event} ON {DATABASE | SCHEMA}
[WHEN {(...)]

DECLARE

Variable declarations
BEGIN

...some code...

END;

S i 1) CREATE jguwws o OleMbISCHEMA #baw o : JLo

CREATE OR REPLACE TRIGGER bcs_trigger
BEFORE CREATE
ON SCHEMA
DECLARE
oper ddl_log.operation%TYPE;
BEGIN
INSERT INTO ddl_log
SELECT ora_sysevent, ora_dict_obj_owner,
ora_dict_obj name, NULL, USER, SYSDATE
FROM DUAL;
END bcs_trigger;
/



http://psoug.org/definition/CREATE.htm
http://psoug.org/definition/REPLACE.htm
http://psoug.org/definition/TRIGGER.htm
http://psoug.org/definition/DECLARE.htm
http://psoug.org/definition/BEGIN.htm
http://psoug.org/definition/INSERT.htm
http://psoug.org/definition/INTO.htm
http://psoug.org/definition/SELECT.htm
http://psoug.org/definition/NULL.htm
http://psoug.org/definition/USER.htm
http://psoug.org/definition/SYSDATE.htm
http://psoug.org/definition/FROM.htm
http://psoug.org/definition/DUAL.htm
http://psoug.org/definition/END.htm

el bolus, gl e TRIGGER ¢l 12.5
o aba>Me |y SCHEMA L uslins mhaw jo o5 slaslas; 6l TRIGGER cale S aalsl o

CREATE [OR REPLACE] TRIGGER trigger_name
{BEFORE | AFTER} {database_event} ON {DATABASE | SCHEMA}
BEGIN
PL/SQL Code
END;
/

CREATE OR REPLACE TRIGGER all_lgon_audit
AFTER LOGON ON DATABASE
BEGIN
INSERT INTO tbl_evnt_audit VALUES(
ora_sysevent,
sysdate,
TO_CHAR(sysdate, 'hh24:mi:ss'),
USER,
NULL
);
COMMIT;
END;
/

TRIGGER il 12.6
139 oo oolatwl DROP jgiws 5 TRIGGER S (0,8 Bd> (5l

DROP TRIGGER trigger_name;



TRIGGER S 10,5 Jlsd yué by Jled 12.7

g oo oolatwl ) Hexws 5l TRIGGER (40,5 Jled e ol y

ALTER TRIGGER orders_before_insert DISABLE;

o3l o5 pgiwws 5l S Jad o | Conl oud iy 15 Jgozr (59, 45 (2le TRIGGER (ooles ealysy 51

ALTER TABLE table_name DISABLE ALL TRIGGERS;

1w S 9] & TRIGGER (40,5 Jled jgiwo

ALTER TABLE table_name DISABLE ALL TRIGGERS;

g (o0 Jlad o) ol & Jguor S GWTRIGGER plos

ALTER TABLE table_name ENABLE ALL TRIGGERS;
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&S Cewl JSTyol s slo OBJECT I S§ 2S5 oups (oo zdss |, (PACKAGE) S Jad ol jo
A2 (0 518 09,5 SO yo |y aiied bad e oo 4y il blod jlas g le aeli gy e e

9 (o0 B yul Ceond 93 7Sy 2 sl

PACKAGE SPECIFICATION | #S, olasin cwawdl

PACKAGE BODY/(DEFINITION) |y 7S sy o2

oS (o0 oyl |y Cond g0l aslol jo

2Ky o oo 13.1

sl T 5 ool 5 ol 7% 5l g e & INTERFACE) baly o5 SPEC |y liiein Connd
EXCEPTION .CONSTANT . asls £5i pmicie aiile olOBJECT oo cpl 5 ol (5,0
Cond @8ly 55 08 SloS | il @Sy o Sl Ol$ o0 45 Wigd (o iy adiny; 5 CURSOR

PUBLIC st o jiass L 9 Lanona 51 g il 1,5 s lasuie Coansd o 45 L OBJECT ples

Sy dles x>l BB 2SS les 059> 40 Laid 5 558 oo 0ol PRIVATE ¢4 5l OBJECT



L Al byl ¢ panlind
S a i coa JS) g ey

Applicion®y. || 7 PUBLIC OBJECTS
. E‘T-‘ST;‘
\ Variables
Constants Specification
Application B 1 ) Cursors
Procedures Bod
Functions ¥

Application C

b ol y Sy Jobid 45 0 sl ! 1y cust_sal gy ol p sy olasive Coomd 1l

<! find_sal

CREATE PACKAGE cust_sal AS

PROCEDURE find_sal(c_id customers.id%type);
END cust_sal;

/

Package created.

TSy, Ay Ceomnd 13.2

M.NB)‘ WMLGAML) oo salawl CURSOR L’Ml)).’).’) J@SJ&:SPEC[JUWW.\S)Q )f‘
o OBJECT (lg oo Caond oyl ;o0 090 iy yad zuSo 50 Ll @) bgsye aslp oS b oged soliwl 4oy
Ol (o ail caid aillyl Sy Olasin Crand [0 45 Sged iy, g b dely g de e wile

@ baw o s o0 &5 Hohiled oS olxl 1) cust_sal xS lp aAw Cwowd Ll
g o0 B g2 Coond (p] o FiNd_sal aeliyy
CREATE OR REPLACE PACKAGE BODY cust_sal AS

PROCEDURE find_sal(c_id customers.id%TYPE) IS
c_sal customers.salary%TYPE;



BEGIN
SELECT salary INTO c_sal
FROM customers
WHERE id = c_id;
dbms_output.put_line('Salary: '| | c_sal);
END find_sal;
END cust_sal;

/

Package body created.

Tog o0 ooliiw! sy 11,2 13.3

558 oo plel Ygile igy 4 g O eSS 5l eolawl L]

s Ceowd 40 Aol p oS 1k 5 0,3 Loy (g5le eols Sloym le les 2

S b albtls (0 7S Slgioe plod 7S 4w ytwd Gudsl b aS ‘53.[;;;1 5l PERFORMANCE s4.4..3
05 oo 518

IS GRANT 5 58,5 Gy Sy o 510 50 1) (o g @l e oy ) cilises WOBJECT Jlgs o 4
Dl Hlai s 90 25 A4 w5 QT SS9y r
25y 51521 51 ooliw! 13.4
JB L cdle b wil oals laie 7Sl Olasein Cwowd 10 a5 b o g b joriwg p cmlyy alox 5l Sy (6152
s (Slgl)8 g e s

package_name.element_name;

o9 oo ooliiul 75, 3 (METHOD) 85 3 oo 5 ol &



oS 08 lasw! Cawl ouds i g2 cust_sal sy o a5 find_sal se0 31: Jlio

DECLARE

code customers.id%type := &cc_id;
BEGIN

cust_sal.find_sal(code);

END;

/

ST
Enter value for cc_id: 1

Salary: 3000
PL/SQL procedure successfully completed.

9 & ki jo 1y customers Jgus 2 Lo

Select * from customers;

e +----- R el +
| ID | NAME | AGE | ADDRESS | SALARY |

T e +----- R it +
| 1 | Ramesh | 32 | Ahmedabad | 3000.00 |

| 2 | Khilan | 25 | Delhi | 3000.00 |

| 3 | kaushik | 23 | Kota | 3000.00 |

| 4 | chaitali | 25 | Mumbai | 7500.00 |

| 5 | Hardik | 27 | Bhopal | 9500.00 |

| 6 | Komal | 22 | MP | 5500.00 |

CREATE OR REPLACE PACKAGE c_package AS
-- Adds a customer
PROCEDURE addCustomer(c_id customers.id%type,



Cc_name customerS.name%type,

c_age customers.age%type,

¢_addr customers.address%type,

c_sal customers.salary%type);

-- Removes a customer

PROCEDURE delCustomer(c_id customers.id%TYPE);
--Lists all customers

PROCEDURE listCustomer;

END c_package;

/

Package created.

S Ly | Sy Aoy Cod

CREATE OR REPLACE PACKAGE BODY c_package AS
PROCEDURE addCustomer(c_id customers.id%type,
Cc_name customerS.name%type,
c_age customers.age%type,
c_addr customers.address%type,
c_sal customers.salary%type)
IS
BEGIN
INSERT INTO customers (id,name,age,address,salary)
VALUES(c_id, c_name, c_age, c_addr, c_sal);
END addCustomer;
PROCEDURE delCustomer(c_id customers.id%type) IS
BEGIN
DELETE FROM customers
WHERE id = c_id;
END delCustomer;
PROCEDURE listCustomer IS
CURSOR c_customers is



SELECT name FROM customers;
TYPE c_list is TABLE OF customerS.name%type;
name_list c_list := c_list();
counter integer :=0;
BEGIN
FOR n IN c_customers LOOP
counter := counter +1;
name_list.extend;
name_list(counter) := n.name;
dbms_output.put_line('Customer(' | |counter]| |
')'| Iname_list(counter));
END LOOP;
END listCustomer;
END c_package;

/

Package body created.

oS ool Gl oull Ay g 598 TSy jo &S g

DECLARE

code customers.id%type:= §;

BEGIN

¢_package.addcustomer(7, 'Rajnish’, 25, 'Chennai', 3500);
¢_package.addcustomer(8, 'Subham’, 32, 'Delhi', 7500);
c_package.listcustomer;

c_package.delcustomer(code);

c_package.listcustomer;

END;

/



Customer(1): Ramesh
Customer(2): Khilan
Customer(3): kaushik
Customer(4): Chaitali
Customer(5): Hardik
Customer(6): Komal
Customer(7): Rajnish
Customer(8): Subham
Customer(1): Ramesh
Customer(2): Khilan
Customer(3): kaushik
Customer(4): Chaitali
Customer(5): Hardik
Customer(6): Komal
Customer(7): Rajnish
PL/SQL procedure successfully completed
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TYPE type_name IS TABLE OF element_type [NOT NULL] INDEX BY

subscript_type;
table_name type_name;
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DECLARE
TYPE salary IS TABLE OF NUMBER INDEX BY VARCHAR2(29);
salary list salary;
name VARCHAR2(20);
BEGIN
-- adding elements to the table
salary list('Rajnish') := 62000;
salary list('Minakshi') := 75000;
salary list('Martin') := 100000;
salary list('James') := 78000;
-- printing the table
name := salary 1list.FIRST;
WHILE name IS NOT null LOOP
dbms_output.put line

('Salary of ' || name || ' is ' ||
TO _CHAR(salary list(name)));
name := salary_list.NEXT(name);
END LOOP;
END;
/

g_s-?B)-”’

Salary of James is 78000

Salary of Martin is 100000

Salary of Minakshi is 75000

Salary of Rajnish is 62000

PL/SQL procedure successfully completed.
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Select * from customers;

e e +----- S e +
| ID | NAME | AGE | ADDRESS | SALARY |

e e +----- S e +
| 1 | Ramesh | 32 | Ahmedabad | 2000.00 |

| 2 | Khilan | 25 | Delhi | 1500.00 |

| 3 | kaushik | 23 | Kota | 2000.00 |

| 4 | Chaitali | 25 | Mumbai | 6500.00 |

| 5 | Hardik | 27 | Bhopal | 8500.00 |

| 6 | Komal | 22 | MP | 4500.00 |

D L +----- === LR EEEELER +
DECLARE

CURSOR c_customers is

select name from customers;

TYPE c_list IS TABLE of customerS.name%type INDEX BY binary_integer;

name_list c_list;

counter integer :=0;

BEGIN

FOR n IN c_customers LOOP

counter := counter +1;
name_list(counter) := n.name;
dbms_output.put_line('Customer('| | counter| |
'):'| | name_list(counter));



END LOOP;
END;
/

s’.ﬁ)'&

Customer(1): Ramesh

Customer(2): Khilan

Customer(3): kaushik

Customer(4): Chaitali

Customer(5): Hardik

Customer(6): Komal

PL/SQL procedure successfully completed

NESTED TABLE 14.3
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TYPE type_name IS TABLE OF element_type [NOT NULL];
table _name type name;



DECLARE

TYPE names_table IS TABLE OF VARCHAR2(10);

TYPE grades IS TABLE OF INTEGER;

names names_table;

marks grades;

total integer;

BEGIN

names := names_table('Kavita', 'Pritam’, 'Ayan’, 'Rishav', 'Aziz');
marks:= grades(98, 97, 78, 87, 92);

total := names.count;

dbms_output.put_line('Total '| | total || ' Students');
FORiIN1.. total LOOP

dbms_output.put_line('Student:'| [names(i)| |', Marks:' | | marks(i));
end loop;

END;

/

Total 5 Students

Student:Kavita, Marks:98

Student:Pritam, Marks:97

Student:Ayan, Marks:78

Student:Rishav, Marks:87

Student:Aziz, Marks:92

PL/SQL procedure successfully completed.
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DECLARE
CURSOR c_customers is
SELECT name FROM customers;
TYPE c_list IS TABLE of customerS.name%type;
name_list c_list := c_list();
counter integer :=0;
BEGIN
FOR n IN c_customers LOOP
counter := counter +1;
name_list.extend;
name_list(counter) := n.name;
dbms_output.put_line('Customer('| |counter||'):'| |[name_list(coun
ter));
END LOOP;
END;
/

g;’?ﬁ)-;’

Customer(1): Ramesh

Customer(2): Khilan

Customer(3): kaushik

Customer(4): Chaitali

Customer(5): Hardik

Customer(6): Komal

PL/SQL procedure successfully completed.
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EXISTS(n)
COUNT
LIMIT
FIRST
LAST
PRIOR(n)
NEXT(n)
EXTEND
EXTEND(n)
EXTEND(n, i)
TRIM
TRIM(n)

DELETE

DELETE(n)
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BEGIN
dbms_output.put_line (user || ' Tables in the database:');
FOR t IN (SELECT table_name FROM user_tables)

LOOP
dbms_output.put_line(t.table_name);
END LOOP;
END;
/
10S oo oadlive ; Jsaz ;0 |, DBMS_OUTPUT =5, sle asli
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DECLARE
lines dbms_output.chararr;
num_lines number;
BEGIN
-- enable the buffer with default size 20000
dbms_output.enable;
dbms_output.put_line('Hello Reader!’);
dbms_output.put_line('Hope you have enjoyed the tutorials!’);
dbms_output.put_line('Have a great time exploring pl/sql!’);
num_lines := 3;
dbms_output.get_lines(lines, num_lines);
FORi IN 1..num_lines LOOP
dbms_output.put_line(lines(i));
END LOOP;
END;

Hello Reader!

Hope you have enjoyed the tutorials!
Have a great time exploring pl/sql!
PL/SQL procedure successfully completed.
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Object Type Empioyes

name calculate_bonus
id_number change_dept
department change_job_title
ob_title change_salary
salary change_rank
rank

INSTANCE1

name: Hart Ball
d_number. 8022

depanment. Accounting
pb_tite: Clark
salary: 1750
rank: 4

INSTANCE2

name:
d_number. 8835
department. Markating
b_titke:
salary:
rank:

Ann Polk

Analyst
3200
3

OBJECT ,t=L.s 16.2

Laolg SPEC caad o .l ooy JuSiis 450y 9 (SPEC) wlastine ond 90 5 250 aislens OBJECT

ilises Sllee a5 ol LMETHOD o o WATTRIBUTE ol 45 sigd o i =5 PUBLIC la

‘f‘).al.u ..\.’9.“: < g_.a.)).u (el.: 9 )?Lu.us).») LQMETHOD ).a.: du».b Comnd o REOT-. ) ? ﬁl}u‘ > ools S99y

Sl 0als iy 425 SPEC ;0 0,5 o )18 o)10,5 asb s Lzl jo as” Sledlol plas

Epeac

|attri|::ut9 daeclarations |

| method spacs |

body
| method bodies |

publk: Interface

prvate Implementatkon



CREATE OR REPLACE TYPE Complex AS OBJECT (
rpart REAL, -- attribute
ipart REAL,
MEMBER FUNCTION plus (x Complex) RETURN Complex, -- method
MEMBER FUNCTION less (x Complex) RETURN Complex,
MEMBER FUNCTION times (x Complex) RETURN Complex,
MEMBER FUNCTION divby (x Complex) RETURN Complex

);

CREATE TYPE BODY Complex AS
MEMBER FUNCTION plus (x Complex) RETURN Complex IS
BEGIN
RETURN Complex(rpart + x.rpart, ipart + x.ipart);
END plus;

MEMBER FUNCTION less (x Complex) RETURN Complex IS
BEGIN

RETURN Complex(rpart - x.rpart, ipart - x.ipart);
END less;

MEMBER FUNCTION times (x Complex) RETURN Complex IS
BEGIN
RETURN Complex(rpart * x.rpart - ipart * x.ipart,
rpart * x.ipart + ipart * x.rpart);
END times;

MEMBER FUNCTION divby (x Complex) RETURN Complex IS
z REAL := x.rpart**2 + x.ipart**2;
BEGIN
RETURN Complex((rpart * x.rpart + ipart * x.ipart) / z,
(ipart * x.rpart - rpart * x.ipart) / z);
END divby;
END;
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CREATE OR REPLACE TYPE address AS OBJECT
(house_no varchar2(10),

street varchar2(30),

city varchar2(20),

state varchar2(10),

pincode varchar2(10)



);
/

DECLARE

residence address;

BEGIN

residence := address('103A', 'M.G.Road', 'Jaipur’, 'Rajasthan’,'201301');
dbms_output.put_line('House No: '| | residence.house_no);
dbms_output.put_line('Street: '| | residence.street);

dbms_output.put_line('City: '| | residence.city);
dbms_output.put_line('State: '| | residence.state);
dbms_output.put_line('Pincode: '| | residence.pincode);
END;

/

(T 9>

House No: 103A

Street: M.G.Road

City: Jaipur

State: Rajasthan

Pincode: 201301

PL/SQL procedure successfully completed.
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residence := address('103A', 'M.G.Road', 'Jaipur’, 'Rajasthan’,'201301’);
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CREATE OR REPLACE TYPE rectangle AS OBJECT

(length number,

width number,

member function enlarge( inc number) return rectangle,
member procedure display,

map member function measure return number

);

/

S5 oo iy 5 MEMBER 5 MAP (sla b iy oo 4o

CREATE OR REPLACE TYPE BODY rectangle AS

MEMBER FUNCTION enlarge(inc number) return rectangle IS
BEGIN

return rectangle(self.length + inc, self.width + inc);

END enlarge;

MEMBER PROCEDURE display IS

BEGIN

dbms_output.put_line('Length: '| | length);
dbms_output.put_line('Width: '| | width);

END display;

MAP MEMBER FUNCTION measure return number IS
BEGIN

return (sqrt(length*length + width*width));



END measure;
END;
/

1aMETHOD ;l eolizeal g INSTANCE sl

DECLARE

rl rectangle;

r2 rectangle;

r3 rectangle;

inc_factor number := 5;
BEGIN

rl := rectangle(3, 4);

r2 := rectangle(5, 7);

r3 :=rl.enlarge(inc_factor);
r3.display;

IF (rl > r2) THEN -- calling measure function
rl.display;

ELSE

r2.display;

END IF;

END;

/

ol 5 3 o les INSTANCE Glaseis enlarge ol & MEMBER &b 5l oolaval b Jlie ol o
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Length: 8
Width: 9
Length: 5
Width: 7
PL/SQL procedure successfully completed.
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CREATE OR REPLACE TYPE rectangle AS OBJECT

(length number,

width number,

member procedure display,

order member function measure(r rectangle) return number
);

/

osS oo x5 ], ORDER 3 MEMBER alss cicty Caond 5

CREATE OR REPLACE TYPE BODY rectangle AS
MEMBER PROCEDURE display IS

BEGIN

dbms_output.put_line('Length: '| | length);
dbms_output.put_line('Width: '| | width);

END display;

ORDER MEMBER FUNCTION measure(r rectangle) return number IS
BEGIN

IF(sgrt(self.length*self.length + self.width*self.width)>
sqrt(r.length*r.length + r.width*r.width)) then
return(1);

ELSE

return(-1);

END IF;

END measure;

END;

/

15T aliie o INSTANCE olox|

DECLARE
rl rectangle;
r2 rectangle;



BEGIN

rl := rectangle(23, 44);
r2 :=rectangle(15, 17);
rl.display;

r2.display;

IF (r1 > r2) THEN -- calling measure function
rl.display;

ELSE

r2.display;

END IF;

END;

/

=TI

Length: 23
Width: 44
Length: 15
Width: 17
Length: 23
Width: 44
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il o iy 5 NOT FINAL & j50 4,

:NOT FINAL & 500 4 o2bs > OBJECT sl ! : Jlio

CREATE OR REPLACE TYPE rectangle AS OBJECT
(length number,
width number,



member function enlarge( inc number) return rectangle,

NOT FINAL member procedure display) NOT FINAL
/

CREATE OR REPLACE TYPE BODY rectangle AS

MEMBER FUNCTION enlarge(inc number) return rectangle IS

BEGIN

return rectangle(self.length + inc, self.width + inc);
END enlarge;

MEMBER PROCEDURE display IS

BEGIN

dbms_output.put_line('Length: '| | length);
dbms_output.put_line('Width: '| | width);

END display;

END;

/

CREATE OR REPLACE TYPE tabletop UNDER rectangle
(

material varchar2(20),

OVERRIDING member procedure display

)

/

CREATE OR REPLACE TYPE BODY tabletop AS
OVERRIDING MEMBER PROCEDURE display IS
BEGIN

dbms_output.put_line('Length: '| | length);
dbms_output.put_line('Width: '| | width);
dbms_output.put_line('Material: '| | material);
END display;

/

: tabletop oL 4 &;,5 OBJECT G iy 5



tabletop ;! eslaiw! g INSTANCE sl

DECLARE

tl tabletop;

t2 tabletop;

BEGIN

tl:= tabletop(20, 10, 'Wood');
t2 := tabletop(50, 30, 'Steel');
tl.display;

t2.display;

END;

/

‘9

Length: 20

Width: 10

Material: Wood

Length: 50

Width: 30

Material: Steel

PL/SQL procedure successfully completed.
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CREATE OR REPLACE TYPE rectangle AS OBJECT

(length number,

width number,

NOT INSTANTIABLE NOT FINAL MEMBER PROCEDURE display)
NOT INSTANTIABLE NOT FINAL

/
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