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CHAPTER 1
Introduction to PL/SQL

PL/SQL
Procedural Language / Structure Query Language
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PL/SOL Block Structure

: & OSY (Block) Jss (Blocks) 3 ¢ PLA 468 685 o

PL/SQL Block Structure

DECLARE — Optional
Variables, cursors, user-defined exceptions
BEGIN — Mandatory
SQL statements
PL/SQL statements
EXCEPTION — Optional
Actions to perform when errors occur
END; — Mandatory

DECLARE

BEGIN
EXCEPTION

(.. |

END ;

s hle e o giat g (Ble ¥l g Ciy jatl) dBlaia &

Optional :
Variables — Cursors — Constants — And Other Types

Mandatory SQLStatement — Pl / SQL Statement U &;adisl) dakaial)

Optional sl dallas

Mandatory Block -l 4\

s ddgala o
.End s Begin e J8Y) e Block <l osSi o
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: PL /SOL ) < be g Jaa 1T o
.PL/SQL 2 das (s lie o) alea JS4les 8 dda giia dlald (() Adle puag oy
28l A 5 alai e 531 400 Alea) el oUadl () sn o L) 2 vie o

PL / SQL procedure successfully completed .
Exception s) Begin s' Declare A dilgs 2y ik séiall Aaldl Adle 25a g a2 Laal o
. End AdS 4l () A siiall Alaldl Adle ssa gl o
3ol 8 Jand el 2n ¥ (815 () Ao sl ALaldll dadlny pgis Jomll s slansl) (i e 5 e ol Aea o ST Sy o
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Block Types «ls sl £ gd)
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el Lpdany aa 4di)aia o) Gl Aliadia o685 ¢y) ¢Sy PL / SQL 1 4ad 3 Blocks =1 )5 &) BaY e
s e ) JiSY) 038 anidlig (Nested Blocks)

)

[Anonymous blockl [ Subprograms }

: 4 ggaall A1 " Anonymous block" ()
L g Lgten 31 JSI ) gl llae (I allis ) o 5 Lgtie L 21y 5 (ko) Adads die 48y jaS dly g sl Al ud
: &334 Glaa g "Subprograms' (¥
Clangll 238 ansdily oali ) 245 8 lggle aild o) (Say (Parameters) <ldee Jii Blocks o) s o
. e dslall e Lgile i 235 Database ) Jab Ledsés o3 cilasgll o385 (Function) s (Procedure))
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Blocks Types

Anonymous Procedure Function
[DECLARE] PROCEDURE name FUNCTION name
IS RETURN datatype
IS
BEGIN BEGIN BEGIN
--statements --statements --statements
RETURN value;
[EXCEPTION] [EXCEPTION] [EXCEPTION]
END ; END ; END ;

< Differences between Anonymous Blocks and Subprograms

Anonymous Block | Subprogram

pot] A ps) 4
L dles IS die 41 Compile dars a5k L 31a) 930 41 Compile Jaxs p gk
Database < 2 0N Database ! 4 ¢33
A App (4 s abiia s A App (s o35 i
Parameters 3k o ¢Sa Parameters 3k ¢ (Sas

¢ Function-='s Procedure = ¢ a8l sa La »
cAafy g Y ) S 5l Ay 2528 (Sae Procedure

gy 2923 5 2Y  Function 2 <
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Declare

V_fname varchar2 (20);
Begin

Select First_name into V_fname

From employees

Where employee_id =100 ;
End ;

PL/SQL procedure successfully completed.

534 S5 Alaal) 53 g Set Serveroutput On U Y1 LS 35k e 4cblall Jos 7l )A5uY malijll Lngd e Y
L el e sk s Al gl S Session =) B Baalg

Procedure - PUT_LINE !5 DBMS_OUTPUT.PUT_LINE (s 5 4clihall dloa 4USy 4 8 mali jul) Agh 2ay o
. DBMS_OUTPUT (3 Package Jal s séas

A L ([) paies do Ledaly () 1 alasin) audaiesy @l aal 5 parameter 235 Begin Jals 4cliball dlaa a5 o
L odte e JI Aella o)) )

PL/SQL procedure successfully completed. : il dleall jekii eUadl (5005 andes IS 0 I LS Al 3 o

Declare

V_fname varchar2 (20);

Begin

Select First_ name into V_fname
From employees

Where employee id =100 ;

DBMS_OUTPUT.PUT_LINE(‘the first name ofthe employeeis: ‘| V_fname ) ;
End ;

the first name of the employee is : Steven

PL/SQL procedure successfully completed.
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CHAPTER 2
Declaring PL/SQL Variables

Variables <) yaiall
) pladdia) asbiicd g chsa (A0 Adma dad gl Gt Ol (AT 4 a gl 5 sanal) (B OS5 Variable -
L Ba (eSS daladia) adid Ly 9 Database =1 2 8353 9all addll o 48LSY) 9 Juwill Variables

: Variables = dsawd dalall o) gil) o
iyl olg Ay
ciladle gald )i g digua A £ giag o)) OSaall (e
ATy Ge LY Gy
Laa 2 o) (Select, Insert) Jia 3 saaall J8) g cilalS cpa 4alS (¢ 98 Y)

cddigale o
. (Declare) — o=lall ¢ 3a) o) Declarative Section . Varables = < sl a g8 <
b Lehad gk s Declare ) b ) ) a8 Variables =) s W) GSaal) (e 4
. Begin = u<elall ¢ 3ad) Executable Section-)

Example

DECLARE

Variable Name Datatype ;

V_hire Date;

V_deptno Number Not Null :=10; Null & sVl e
V_location Varchar2(13) :='"Mansoura’ ;

V_comm  Constant Number :=1400; ey Ans Aagdl) ol

Example (1)

DECLARE
V_Name Varchar2(20) ;

BEGIN DBMS_OUTPUT.PUT_LINE ("My name is: ‘|| V_Name );

Lsd My Name |s : 4alS s gus 5 o aadas  Allad) o8 b

V_Name :=‘Mo7amed Reda’;
DBMS_OUTPUT.PUT_LINE("My name is: '||[V_Name);
My Name Is: Mo7amed Reda 4alS g Allal) o3 3
END ;
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Example (1)

DECLARE
V_Name  Varchar2(20) :="Mo7amed’;
BEGIN
V_Name :="reda’;
DBMS_OUTPUT.PUT_LINE('My name is: '||[V_Name);
END ;

oSls Executable Section = & L 4a8 Lu g Declarative Section—=) 8 4a L4z Variable =) Alal) o2 b
Executable Section ) 325 gall daill) aukiics psiially 33 g2 gall Aaidl) do Ly o b Ladic
My name is : reda 4sbhl) gl ¢ sSom AN 32400 8 3V LY

PL/SOL variables:

e Scalar 53 dal)

e Composite 44l . (CH6)

o Reference Wokdall |

e Large object (LOB) sl alaaly) <l |
Non-PL/SQL variables:

e Host

e Bind

: PL/SQL = daldl) el piial) Yg) o
s Akigala
L Alasy o3 gl e Juanls Variable ) sens J2iY) cpa o
. Column a! = Variable <) 4z axe J2iY) e
. Declarative Sectiond) 8 sl ) ad dilae) e &Y Not Null s) Constant ¢sSs ¢ Variable )+
dalS 4 5l Assignment Operator (=) Jas ik (e 4ua) 3| dad Variable ) slse) akicd
: 2 LS Default

®,

% V_Name Varchar2(20) :='Mo7amed Reda’;
s V_Name Varchar2(20) Default '‘Mo7amed Reda';
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dsa sl A sg g 5 UaiY) dadlaa Liayf 936 ) B dlas Lile Jguy (sa s Ao Variable JS ciysss Jai¥) e o
L)

g5l Jyuiii digmy PL/SQL Variables =) Scalar =) s 5 ds¥ g sl Chapter=) 1& A Jouii cigu
. Non Pl/sgl Varciables =l galadl A%

Declaring Scalar Variables

: (Scalar Variables) 84 ial) &) paial) o
G5 ) OSay £ 5 48 e sl 33 j4a ad L) £ a0 e g B3 jka ad e (g giad ) pite A ()
. a4 £ 9 Boolean ) Date s Varchar2 s Number X sl gdad o s om lgd paial)

DECLARE
V_Job Varchar2 (9) ;
V_Count Binary_Integer = 0;
V_Dept Number (9, 2) = 0;
V_Orderdate Date := Sysdate+ 7;
V_Tax_Rate Constant  Number :=8.25;
V_Valid Boolean  Not Null = TRUE;

: Data Types —Ul 4dlidal) £) oY) o

b e g sl 13 g A8 B S 5 gl bl e ad o) g dad) il s e - Char (length) =
Galall b e sl 438 dalical)
an Ladh (ail) dawy jdal) Sa oy g 8 e daad) 02 (S dlma drw 3 8 2 e ¢ Varchar? (length) =
1 Gigallpdlay Ciga T 5 gm Ab uagy alg Cija ¥ o Ao 3 LB psicia b yial) 138 Aaus
. (char) @) g sl cpa 5 ) Ad< dabcal) B v £ 6l 138 g AL b gl alyg
L YV ) g dan ) Lpall) il bl e ol 4 2 Long =
PL/SQL  4agiy¥ g4y Jaladl) a3y 4i<l | ong ! Jie 92 : Long Raw =
VYV (N YA G s pdie S SIS G ANA FA ) Baa) g A0 (e (3L 380 eB ) pida o8 : number (p, s) =
Jaaall b Y clid e p
ApdallaB Y clid o 0 S m
YVEVEAY + DAL yde | gus Ml maall W80 £ 58l 4 ¢ Binary integer =
L) dalue Blyg gl A8 Gl £ 5l Jia 2 ¢ Pls_integer =
dhial) i jlial) gdag yil) s b axdicng (true , false m null) b a8 &G 8L g o8 8 : Boolean =
. Ladd
() Dgall S8 £V VY Ca oy s g 9 g o) fl il e (g gy i ) <) piial) £ 58 Date
LDl 34449
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Declare
v_job varchar2 (15); it o da il e s
v_count binary-integer :=0; e Ly dad WL s ab ) e
v_total_sal number (7.2) := 3.17; s S GU agia G s (o ool ) yitia
v_order_date date:=sysdate +7 ; ad&l g gl A fau da) e
C-TAX-RATIO CONSTANT NUMBER (4.2) :=17.25; :
VLYo Al e g sy e IS pgle IR gl om0 oy ol e §
V_Flag Boolean Not Null :=True ;

. true 4l ) dad Ml Null 48 8 e BLY “Boolean” Ahia yiia #

%TYPE Attribute

. Column b uall Length )y Data type ) (i 33U gl Lge 3 53all 0815 Data type &

DECLARE
Variable Name Table Name . Column Name %Type ;
V_Name Employees.Last Name%Type ;
V_Balance Number(7,2) ;
V_Min_Bal V_Balance%TYPE :=1000;
: dd3gale
Ol Sta Length-) (& Jgaadl & daad gl sl ) Jae a3 4d) &ua Basic Scalar =) ¢ Juad) g 5l 138 <
. dsaadl s GUAS 545 Variable )
. (true , false , null ) » Boolean = 2525 All adl) o

AP BYS PENRPRUNE-FIN FENSPPIPW Y J RSV S

DECLARE
V_Name Employees.Last Name%Type ;
V_Sal Number ;
V_Id Employees.Employee_id%Type := 100 ;
BEGIN

Select Last Name , Salary into V_Name , VV_Sal

From Employees

Where Employee_Id =V_Id ;

DBMS_OUTPUT.PUT_LINE( V_Name || " and His Salary is : ' ||V_Sal);
END ;
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Bind Variables

s A3 gals
. Host Variable iy Block I Jala a9 Session ) Jala 35Lid) aty < jadiall (ra £ gil) 138 o
. PUSql-s Sl b Laasi axiiusiy Variable dals Lgld pucasy o

: AU s o8 Semi Colon (;) 33w gas¥ Bind Variable 4US sis o
Variable Variable Name Datatype
:Variable Name lils Colon ( ;) 4lé adig) oY dledin) gdyle slalll die o
. Bind Variable =) g 40lad) 4s Lhal) dlay alaiia) polaioad o
SAVA a8, Gl gal) Cil ja ) A0 o
Variable V_Sal Number
BEGIN
Select Salary into :VV_Sal
From Employees
Where Employee_Id =178 ;
END ;
/
Print V_Sal
: Adisala
. SOL 2 2 Bind Variable ) aladiul ¢Say «»
: Jha

L g silig VYA ad ) cilhgal) i e o (s g (bl JUal) 8 ) 9S3a) V_Sal cawal) Bind Variable ) <
¢ i) 13 o ¢ glaany cpdl) (il gal) (e aSaiul) b 5

Select Last Name
From Employees
Where Salary =:V Sal ;
. Set Autoprint On iy LSl i) Aol & asiinss & 9 Bind Variable 2 ge ¥) Jaxy dlaa dllia

Eng. Mo7amed Reda E-mail:Dev-reda@hotmail.com
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Prompt for Substitution Variables

: Jua
il Bind Variable =1 Laxdiva ¢S U dad; dhibe b (o 2) il gall i e ) A0y aB
Set Veriffy Off
Variable V_Sal Number
Accept Empno Prompt ' Please Enter a Valid Employee ID*
Set Autoprint On
DECLARE
V_Id Number(6) := & Empno ;
BEGIN
Select Salary into :V_Sal
From Employees
Where Employee_Id =V_Id ;
END ;
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CHAPTER 3

Writing Executable Statements

Lexical Units ina PL/SQL Block
: A gala
. Single Quotition ¢ Waag cse MY fl 5l g i Al aa Jalall dic o
o b S e 3] AUS aiiad o
s b laS Gyl 2 gSlt (3ilat) Comment Jas goakiiud o
.o piiad g shad Commentded ()
K Al x addiud jaw e SSY Comment Jead (Y
£ sodall Jasid Al ga g pla ) ag 268 JSARBg 7 &l 3 S te comment ) AU a 85 o)) Jadl) e o
i JSA 39S agdy o) pokaioy
SQL Functions in PL/SQL
PLJ) Jala SQL b sagasad) Functions =) gaes aladia) agliivs
. Decode & Group Functions -} 1= La

DECLARE
V_Lname Varchar2(20) := Initcap( ' KING") ;
VV_Name Varchar2(20) ;
BEGIN
Select First_ Name into V_Name
From Employees
Where Last Name Like V_Lname And Salary = 24000 ;
END;

Eng. Mo7amed Reda E-mail:Dev-reda@hotmail.com Mobil: 01066734381
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Nested Blocks

Example

DECLARE

V_Father_Name Varchar2(20) := 'reda’;

V_Date_of Birth Date :="04-Apr-1965" ;

BEGIN

DECLARE

V_Child_Name Varchar2(20) :='mohamed"’ ;

V_Date_of Birth Date := '04-Dec-1985";

BEGIN

DBMS_OUTPUT.PUT_LINE( V_Father Name ); ====>>> reda

DBMS_OUTPUT.PUT_LINE( V_Date_of Birth ); ====>>> 04-Dec-1985

DBMS_OUTPUT.PUT_LINE( V_Child Name ); ====>>> mohamed

END;

DBMS_OUTPUT.PUT_LINE( V_Date_of Birth ); ====>>> 04-Apr-1965
END;

Eng. Mo7amed Reda E-mail:Dev-reda@hotmail.com Mobil: 01066734381
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Ga Y (Sl gagle olal) o pal) & gld) 2aa (e Sl i By i el sy Asanad g Ll Quialifier Jes poiiead o
<< S>> gmdady
LY pial) & gll) Jala e ddde plailliliady yiual) doll) 8 and) (udidd sl dold) & paciedlia of o
o sdual) gl B aga gall il
Operators in PL/SQL

= Logical
= Arithmetic Same in SQL

= Concatenation f

= Parentheses to control order of operations

Qualify an Identifier
Example (1)

<< SCC>>
DECLARE
V_Father_Name Varchar2(20) := ‘reda’;
V_Date of BirthDate :='04-Apr-1965";
BEGIN
DECLARE
V_Child_Name Varchar2(20) := ‘mohamed’ ;
V_Date of BirthDate := '04-Dec-1985";
BEGIN
DBMS_OUTPUT.PUT_LINE( V_Father Name ); ====>>> reda
DBMS_OUTPUT.PUT_LINE(scc. V_Date_of Birth); ====>>> 04-Apr-1965
DBMS_OUTPUT.PUT_LINE( V_Child_ Name ); ====>>> Mohamed
DBMS_OUTPUT.PUT_LINE( V_Date_of Birth ); ====>>> 04-Dec-1985
END;
END;
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Example (1)

<< scc>>
DECLARE
V_Sal Number(7,2) :=60000;
V_Comm Number(7,2) :=V_Sal *0.20;
V_Message Varchar2(255) :="eligible for commission';
BEGIN
DECLARE
V_Sal Number(7,2) :=50000;
V_Comm Number(7,2) :=0;
V_Total Number(7,2) :=V_Sal +V_Comm ;
BEGIN
V_Message := 'CLERK not' || V_Message ;
DBMS_OUTPUT.PUT_LINE (V_Message );
scc.V_Comm :=V_Sal *0.30;

DBMS_OUTPUT.PUT_LINE (scc.V_Comm );
END;
V_Message := 'SALESMAN'|[v_message;

DBMS_OUTPUT.PUT_LINE (V_Message );
END:;

1) eligible for commission.
2) 15000
3) SALESMAN eligible for commission.

Eng. Mo7amed Reda E-mail:Dev-reda@hotmail.com
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CHAPTER 4
Interacting with the Oracle Server

Using PL/SQL to Manipulate Data

INSERT UPDATE DELETE MERGE

Inserting Data

BEGIN

INSERT into Departments

Values (280 , 'Reda_Dept’, 100, 1700);
END;

kkhkkhkkrhkhkkkhkkhkkikrkrkirhkkkhkhkkhkrrkhkkhkkhkrikhkkhkkhkkiihiikkkiikx

Updating Data

DECLARE

Sal_Increase Employees. Salary%Type := 800 ;
BEGIN

UPDATE Employees

Set Salary = Salary + Sal_Increase

Where Job_id = 'ST_CLERK";
END;

kkhkkkkkkkkkhkkhkkhkhkkhkkkhkkhkkhkkikikhkkhkhkkikikkhhhkkkkhkhkkikhkiikikikk

Deleting Data

DECLARE

Deptno Employees.Department_id%Type: = 280;
BEGIN

DELETE From Employees

Where Department_id = Deptno;
END;

Eng. Mo7amed Reda E-mail:Dev-reda@hotmail.com Mobil: 01066734381
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SQL Cursor

i A JS) ) O ) el g sl (e sA M\gﬁﬁd\gu\gﬂweﬂ‘sﬁ\ﬁ@ﬂ\

agle olaill 3 ey Gull Jary g ddasy cuald Chapter (7) o2 Juabily

s a3 gala

7/
L X4

e Aeall bl Lgs auai s SQL Alen IS pa TSl 551 W gy JSI 5l a5 6l )l (4 dalisa =y Cursor
.SQL

SQL Cursor Attributes for Implicit Cursors

SQL%FOUND False gls ik a s 2 &l sl True gla iuls ass Clily 35

SQL%NOTFOUND False g la il a8 by 3a g o5 True gla iub o Sl g Al

SQL%ROWCOUNT Gl o leal; o ol o) e gl oo

¢ Al gall 130 239 () Agleadly il A i ghuall 23 aokil afi e g 206 by il gal) sy b

DECLARE

V_Rows_Deleted VVarchar2(30) ;

VV_Empno Employees.Employee_id%Type := 206;
BEGIN

Delete From Employees

Where Employee_id =V_Empno ;

V_Rows_Deleted := (SQL%Rowcount || * row deleted.”);

DBMS_OUTPUT.PUT_LINE (V_Rows_Deleted);

END;
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E¥ e Y el dag gl V0w ad ciligal) gl ad o
DECLARE
V_Name Varchar2 (20);
BEGIN
Select Last Name into V_Name
From Employees
Where Employee_Id = 100;
IF SQL%Found Then
Update Employees
Set Salary = Y0000
Where Employee Id = 100;
End IF;
END;
: A pala
ceein il plhang ol (g danls (il an g S Y ol Gl 3gr Calaga an g I Caai is Select dles Jon L
A Ol daanil) dlee 2810 o 681 C guad G g A Y ol ULy Gy Ja SQL ) VI k8 SQL%FOUND Ll o
L et Jadl Gl 2ad
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CHAPTER 5
Writing Control Structures

Loop

THgEv' ( For | | en?

While

IF Statement

DECLARE
V_Myage Number:=30;
BEGIN
IF V_Myage <11 Then
DBMS_OUTPUT.PUT_LINE (" I ama child *);
ELSE
DBMS_OUTPUT.PUT_LINE (' I am not a child *);
End IF;
END;

Eng. Mo7amed Reda E-mail:Dev-reda@hotmail.com Mobil: 01066734381
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Example
DECLARE

V_Myage Number:=30;
BEGIN
IF V_Myage <11 Then
DBMS_OUTPUT.PUT_LINE (" I ama child *);
ELSIF V_Myage < 20 Then
DBMS_OUTPUT.PUT_LINE (* I am young *);
ELSIF V_Myage < 30 Then
DBMS_OUTPUT.PUT_LINE (* I amin my twenties");
ELSIF V_Myage < 40 Then
DBMS_OUTPUT.PUT_LINE (* I amin my thirties");
ELSE
DBMS_OUTPUT.PUT_LINE (* I am always young *);
End IF;
END;
s Akisale
N0 Ly (e Ny S da il ) e salll S5 090 da i) 3iay ol 1315 Then e @) jeY) i &5 J Y1 da il (383 6l ()
. Else 2 o3 5 2 iy ull LS dag il il 13 then am g3 Yl

IF Condition Then Action
}True = - Actiond) 284 o s
False =» - Actiondl iy Al

 Aleal) Gt 8 If e S gy gt (Y
F Ales 35 8 5aa) 55 e U Else 4alS (Y
F Al b (5 ) g (laiiay End I ; &S poumi gl Blgs 8 (£
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CASE Expressions

DECLARE
V_Grade Char(1) := Upper(‘'&Grade");
Appraisal Varchar2 (20);
BEGIN
Appraisal := CASE
When V_Grade ="'A" Then "Excellent’
When V_Grade In ('B','C") Then 'Good"
Else 'No such grade’
End;
DBMS_OUTPUT.PUT_LINE (‘Grade: '|| V_Grade || * Appraisal || Appraisal);
END;

Handling Nulls

. NUll o 760 Null L o} Aasiall <l jlaall o
. Null zo=a: =) Null 22 NOt Leas 1 @

. True ) s Canais False 52 68V And oo @
. False 3 s CaeaV1s True ) 2 s &Y Or e @
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LOOP Statements

Basic Loop

Syntax
Loop

Statement;

Exit [When Condition];
End Loop;

¢ Basic Loop =l alaidicly ad) ga ¥ ALl 2B o
DECLARE
V_Country_id Locations.Country_id%Type:= 'CA";
V_Loc id Locations.Location_id% Type;
V_Counter Number :=1;
V_New City Locations.City%Type :='Montreal’;
BEGIN
Select Max(Location_id) Into V_Loc_id From Locations
Where Country_id =V_Country_id;
LOOP
Insert Into Locations (Location_id, City, Country_id)
Values ((V_Loc_id +V_Counter), V_New_City, V_Country_id);
V_Counter :=V_Counter + 1,
EXIT WHEN V_Counter > 3;
END LOOP;
END;
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e Jlay il e Aliay ga patie e 8N 00S lile Y audals € ALY ) Jaad Loop ) Jhaie Ja
13 7oAy s costhaall sl Y Jeay s el 138 e aal g Canmis 50 JS iy Loop I L asii Gl <l 5l
coxie Loop  dslee et (S Moo Aliay ()5S Al purie Jee (e Y Basic Loop

g g AleiVle ) Jexi Loop I Jhai s sud Loop I (e z oAl bl Exit When Condition  2as3 &l 13
Numeric or Value Error :Number <== .Error J13 el mieill cunn Jeall (e Database - s 5%

Precision too Large

A e saa) 55 ye 23 Ca s Basic Loop <) o6 Exit When Counter <1 (il a i) G Liad Ll Liza 8
. Condition I e 55 all J8 Y 5 5 Statement ) oY <l s Loop I <allay Lo il o o2

A% ale

X/
L X4

While Loop
Syntax
While Condition Loop
Statement;
End Loop;
¢ WHILE Loop — aladiul; a8 ga ¥ ddlialy B o

DECLARE

V_Country _id Locations.Country _id%Type:= 'CA’;

V_Loc id Locations.Location_id% Type;

V_Counter Number :=1;

V_New_City Locations.City%Type :=‘Montreal’;
BEGIN

Select Max(Location_id) Into V_Loc id
From Locations
Where Country id = V_Country _id;

WHILE v_counter <=3 LOOP
Insert Into Locations (Location_id, City, Country_id)
Values ((V_Loc_id +V_Counter), V_New_City, V_Country_id);
V_Counter :=V_Counter + 1;

END LOOP;

END;
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i3 gale
Loop ) Jexs a5 (383 138 Statement ) 2éi8 & Conditiond) e ¥ 5) Check Jexs a8 While Loop I <
.Jead Loop I Ji o s Condition 1 (335 LelS 5 Basic Loop ! (S Loop A dead (1 sy o1 131

For Loop
Syntax
For Counter in [Reverse] lower-Bound .. Upper-Bound Loop
Statement;
End Loop;

: ddisala
o Afanty o 65 LST g CSila gl alary JS) )5l o o83 o Ll dae Jae ) zUsSY For Loop -1«
JSal 3 Aaall AU A @i liild Vo) e plE)Y) delih Lo ) SUia Sld o
Forlin 1..10 Loop DBMS_OUTPUT.PUT_LINE (1);

Forlin 1. 10 : Ul JSally dleall 40U o g (ild ) QB0 (i Vo )l (g (oS S50 Q8 5Y1 deliha L)) gl
Reverse Loop DBMS_OUTPUT.PUT_LINE (I);
(1) e L o o ang e JB15 dlaadl Bl 8 NUl alasiias) gdaiassy
Alaal) i b Legaiany JA LOOP (0 SS) aladin apkain

¢ While Loop aliidicds a8) ga ¥ ddLialyad o
DECLARE
V_Country_id Locations.Country_id%Type:= 'CA";
V_Loc _id Locations.Location_id% Type;
V_New_City Locations.City%Type :=‘Montreal’;
BEGIN
Select Max(Location_id) Into V_Loc_id From Locations
Where Country id = V_Country _id;
FOR iin 1.3 LOOP
Insert Into Locations (Location_id, City, Country_id)
Values ((V_Loc_id +1i), V_New_City, V_Country_id);
END LOOP;
END;
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CHAPTER 6
Working with Composite

Composite Data Types

clad g Ole od Slla o
1) PL/SQL Records

2) PL/SQL Collections :-
a. Index By tables.
b. Nested table.

c. Varray.

PL/SQL Records

Records

. Scalar ) Se e dad e i) 4lily Jesy Record ) o

A8kl dny Al s3a oLl s 3 Generation Language (3GL) Fields = Record ) s siny o
C++ J5 C Jl sl Leaaaias

4l Record I ¢lae) s Variable J) Jee ailiayl lgisansi s Fields I o3¢ “alall DataType )i ais a sty o saall o

sl o2a adiaY) ¢Sl 4l Datatype a3 e 2Y Variable ¢! o) ) 4 Cliln ¢ 5 2asS e AV e 5
Gllb 2y 5 Y 5l Datatype ) el Lide cany @l 5 53a) 5 sl s Datatypes ) (e e sense e 3 e & Datatype
. oadiall L sllae ) oy

Syntax Create Datatype and Variable .
Type  Type_Name is Record (Field1 Datatype , Field2 Datatype , ....) ;

Variable ;
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o dgate
L 35038 Datatype J Jals o) sssie desy Lid Wil s Two Fields ke s sisi s Datatype Jess Liad 8 Ll 5 53 o
Lew) Datatype I o3 ¢lacly

Field1 (data type) Field2 (data type) Field3 (data type)
Employee_id Number(6) Last_Name Varchar2(25) Job_Ild Varchar2(10)

100 King AD_PRES

? Record - aladialy Vo ob ) il gal) Adidh g g ans) 7 ADua) o3
DECLARE
Type Emp_Rec is Record (R_Name Varchar2(20) , R_Job Varchar2(20));
V_Rec Emp_Rec ;
BEGIN
Select Last Name , Job_id into V_Rec
From Employees
Where Employee_id =100 ;
DBMS_OUTPUT.PUT_LINE (V_Rec.R_Name|' ‘|| V_Rec.R_Job) ;
END;
. (Variable.Field name) bl au) <ga yasiall aud (AU o Y acUhll s 3
. Record ) 8 2sa sl cusi il el o cong il JAI il a5 g DlainY) s o
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%ROWTYPE Attribute

Syntax
Variable Name  Table Name%Rowtype ;
zliain Wils Scalar I 2 5 dualall 48 )l Lesdinl 5l Jsaal) sl paen 7l a0l La ) 5l 9hRowtype - padiws o
Jsaall baect 23y Fields <y y3 ) zlind (o sus Lild Record Jexs L sl s Jsanll saee aaey &l yrie (g pa3 )

. YROWtype dxala alxiiu) caus 138 5 Lay

¢ 4 pa g das) dsliay aBg Vv v o8 ) Ll gall by pen g AT

Exampl (1)
DECLARE

V_Rec Employees%Rowtype ;
BEGIN

Select* into V_Rec

From Employees

Where Employee Id =100 ;

DBMS_OUTPUT.PUT_LINE (V_Rec.Last Name || " ' || V_Rec.Salary);
END;

Exampl (11)

DECLARE
Type T_Recis Record (R_Sal Number, R_Minsal Number Default 1000,
R_Hire_Date Employees.Hire_Date%Type,
R_Recl Employees%Rowtype );
V_Myrec T_Rec;

BEGIN
V_Myrec.R_Sal :=V_Myrec.R_Minsal + 500;
V_Myrec.R_Hire_Date := Sysdate;
Select* into V_Myrec.R_Recl
From Employees
Where Employee_Id = 100;

DBMS_OUTPUT.PUT_LINE (V_Myrec.R _recl.Last Name ||' ‘|| To_Char(V_Myrec.R_Hire_Date) ||' '||To_Char(V_Myrec.R_Sal));
END;
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PL/SQL collections

INDEX BY Tables

O S s Primary Key osSu Js¥) asaall (nasas 0o 058 585 Lelans o s ) Datatype J g5 (eg 58 p o
. Composite s Scalar ¢ 58 ¢ Le) (SN 3 seall 5 daad ) 43 Sllll ¢ 53 5SS

Unique key Value

Jones

Smith

e =]z

Maduro

Number

Syntax

Scalar

TYPE Type Name Is Table Of ( Column_type | Table.Column% Type | Table%oRowtype )

INDEX BY (Datatype );

Variable_Name Type Name;

Using INDEX BY Table Methods

dindex 2 2 3sa5a (b)) dplalioda Ja 42 pal a5 : Exist
Ao o gt Al index Ja)2 WA a2 Jb- :Count
Al L Index ) B2 40a Jg) a3 SL- @ First
e lpindex D Aada A1 a8 SL - Last
.0 J Index ) 2 LYAY 2y aa 52— :Prior (n)
1 2 Index ) 2 LD sa aa 5o :Next (n)
index - A Oa () WA 228 e :Trim (D)

index ) 2

n Am G4 (e WA e Delete (mn,n)
index 2w (n) 2dd) 7wsas - Delete (n) 3§
1S Methods &) 528 Jleaia) (Sag

Index NAME . Methods Name [(parameter)];
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Examples(l)
DECLARE
Type T_Name_Table Is Table Of Employees.Last_name%Type
Index By Number;
V_Name T_Name_Table;
BEGIN
V_Name (1) := 'Mo7amed Reda’;
IF V_Name.Exists(1) Then
Insert into Employees (LAST_Name , Employee_Id , Hire_Date , Job_Id , Email )
Values(V_Name(1) , 800, '1-JAN-2010' ,’'SA_REP’ , ‘Dev_Habib@ Yahoo.com’ );
END;

Examples(ll)

DECLARE
TYPE Emp_Table_Type Is Table Of Employees%Rowtype
INDEX BY PLS_INTEGER;
V_Emp Emp_Table_Type;
V_Max_Count Number := 104,
BEGIN
FOR i IN 100 .. V_Max_Count LOOP
Select ™ Into V_Emp(i)
From Employees
Where Employee Id =1;
END LOOP;
FOR i INV_Emp.FIRST ..V_Emp.LAST LOOP
DBMS_OUTPUT.PUT_LINE (V_Emp(i).Last Name);
END LOOP;
END;
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CHAPTER 7
Using Explicit Cursors

¢ 4308 Lalag Cursor ) sale «
Bolie sh g Alle g A Aatly dlery o 58 A 98 eyl ) ) (el g sl e (ud 8 Expllicit Cursors J) -
* Database J (e Lealisg (Al UL IS 0 5305 o 58 Ll () dlime dlee Jamy 438 0 685 (5 ) sarall (8 (JSa 0
Tiy gy i g gl Lk 13y clilll exivis Database J) Y 8 e IS 8 <l o e Y2 Cursor I
el 8 Database I (e 4l i o)) e Yo clild) Gradlainl) 8 Ao jull 8 o)) aiails 1) T
o) IVl 5 (5 ) sasall () 3a Adaaday 3 CUISOr ) (e s3a) 53 ye Loy i ) bl JS s

No

DECLARE OPEN FETCH Yes | CLOSE

! at 4% %

Syntax
DECLARE

Cursor Cursor_Name is Select_Statement;
BEGIN

Open Cursor_Name ;

Fetch Cursor_Name Into Variables ;

Close Cursor_Name ;
END;
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OF v ad ;5 oY) LAl ga plam g ald )i 7 Al o
DECLARE
Cursor Emp_Cursor is Select Employee_Id , Last Name
From Employees
Department_Id =30 ;
V_Id Employees.Employee 1d%Type ;
V_Name Employees.Last Name%Type ;
BEGIN
Open Emp_Cursor ;
LOOP
Fetch Emp_Cursor into V_Id, V_Name ;
Exit When Emp_Cursor %Notfound ;
DBMS_OUTPUT.PUT_LINE (V_Id || * and his name is :* || V_Name );
End Loop ;
Close Emp_Cursor ;
END;

Yy Record ) aladiuly vaailly g Composite & sl (ra &l e aladiuly (8l Gabad) JUall Jagad o
¢ Scalar = <l yaiall (s
DECLARE
Cursor Emp_Cursor is Select Employee_Id , Last Name
From Employees
Where Department_Id =30 ;
V_Rec Emp_Cursor %Rowtype ;
BEGIN
Open Emp_Cursor ;
LOOP
Fetch Emp_Cursor into V_Rec;
Exit When Emp_Cursor %Notfound ;
DBMS_OUTPUT.PUT_LINE (V_Rec.Employee Id || ¢’ |[V_Rec.Last Name );
End Loop ;
Close Emp_Cursor ;
END;
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Cursor 3 (e Lgdle siuls Lid & Database —) (e a5 (Al bl JS43 Ui 55 Cursor ) Jas Lidd 6l -
. Cursor 2 5 Variable 3 ¢) g (5 sarall (8 JEY) Y 4oy s sl

Explicit Cursor Attributes

Attribute Type Description

% ISOPEN Boolean Sall g 7 gida ol True 4assy 3 gad

% NOTFOUND Boolean 0Sall g mld Cursor AV ! True 4egss 3 g2t

% FOUND Boolean Sl g Slile 4 Cursor AV ) True 4wt 2 gat

%ROWCOUNT Number Cursor ) (e lersu o8 Jll (o gaall 232y 3 gad

Cursor FOR Loops
For awall yumiecayyes Zlssy Wil dua e\a'al.u“!\ 38l LY e Cursor Q) &= For Loop phaiul -
JS)y5) asii g Lats Cursor = Jasd W1 zlias (8 T3 Cursor 4 @lad ¥ 5 2aaeil ¥ 5 il 2 lisi Ll 5 LOOp

. 433‘;} Al g Aaiay f;<ﬁ1 A g gl

¢ For Loop = alaiiady ¥+ (B 55 oY) LA ga plawd g ald ) z Al o
DECLARE
Cursor Emp_Cursor is Select Employee_Id , Last Name
From Employees
Where Department_Id =30 ;
BEGIN
For Recin Emp_Cursor Loop
DBMS_ OUTPUT.PUT_LINE (Rec.Employee Id || ¢’ ||Rec.Last Name );
End Loop ;
END;
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Syntax %ISOPEN Attribute
BEGIN

IF NOT ¢_emp_cursor%clSOPEN THEN
OPEN c_emp_cursor,

END IF;

.%ROWCOUNT 3 %NOTFOUND 4aalddl aladin) o Jlia o
ECLARE
Cursor C_Emp Is Select Employee_Id, last_name
From Employees;
V_Rec C_Emp%Rowtype;
BEGIN
Open C_Emp ;
LOOP
Fetch C_Emp INTO V_Rec;
Exit When C_Emp %Rowcount > 10 or C_Emp %Notfound;
DBMS_OUTPUT.PUT_LINE (V_Rec.Employee_Id |' '||V_Rec.Last_Name);
End Loop;
Close C_ Emp ;
END ;
A pale
a5 il Cashual) sae ) (e )l xual Cursor ) e sw Loop =) z a3 o) iy Joyd ) dllalloda 3 -
ARSIt
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. Cursor FOR Loops Using Subqueries =) aladiul o Jla «»
BEGIN
For Rin ( Select Employee_Id, Last Name From Employees
Where Department_Id =30 ) LOOP
DBMS_OUTPUT.PUT_LINE (R.Employee_Id ||' *|R.Last_Name);
End Loop;
END;
i pale
& Cursor J JSs Subquey Jexs Liad 4lals 2Dt dles aa 55 CUSOr ) dae (go Yoy Wil olilaila JS -
Ayl Gty ad S1g bl o) iy o 685 4 5 Ja38 fOr Loop !

. Cursors with Subqueries =l aladia) o Jla o
DECLARE
Cursor Sub is Select D.Department_Id , D.Department_Name,E.Staff
From Departments D, (Select Department_Id,Count (*) as Staff
From Employees
Groub by Department_Id) E
Where D.Department_Id = E.Department_Id And E.Staff >= 3;

Cobge Vs sl o) e SI il g gy ) a1 e Lawsl s Q81 58 Cursor I 1 b -
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Cursors with Parameters

s sl Parameters JBA Gk oo Cursor A (e AUl asl) jaid aodato L) e saldll -

Example

DECLARE
Cursor C_Emp (P_Id Number) is Select Employee_Id, Last Name
From Employees
Where Department_Id =P_Id ;
V_Id Number ;
V_Name Varchar2(20) ;
BEGIN
Open C_Emp( 10) ;
Loop
Fetch C_Emp Into V_Id , V_Name ;
Exit When C_Emp%Notfound ;
DBMS_OUTPUT.PUT_LINE (V_Id |’ ’|| V_Name);
End Loop ;
Close C_Emp ;
DBMS OUTPUT.PUT _LINE (‘----------==mm==m=mm oo e ”);
Open C_Emp( 30) ;
Loop
Fetch C_Emp Into V_Id ,V_Name ;
Exit When C_Emp%Notfound ;
DBMS_OUTPUT.PUT _LINE (V_Id ||’ | V_Name);
End Loop ;
Close C_ Emp ;
END;

Al (815 Al il 5,305 e Cursor ) i (3 5k (e B e (e SIS Cliball aaiy Ui 8 0S5 JSAN 3y -
Apalall it A1) o3 o lally Jadlls - side 43) Error W el Y1 aill Cursor - Gl e illsiy

. Cursor_Name%]Isopen
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CHAPTER 8
Handlina Exceptions

@&M\HL@.}B}B\A&&f@}@;hﬂuiﬂ\@;&uﬁjﬁj&f@&)A\b&u\dﬁwbﬁdb& -
sUaa¥) (o) G Ll i 5 Lpagd alaivns ) umy 4l W el 5 Liallaa s (Aleill patiunall jelai (o (Saa (Al eUbaY)
cAdannd ) gan 4l la yedai S Leagd Ll (,M\@le‘zl ISy g) e yedas Al

Exception Types

Predefined Oracle Server Implicitly Raised e g tle b jlai
Non-predefined Oracle Server | Implicitly Raised (e s dide o ek
User-defined Explicitly Raised | 4, sSaill g alany 2 g8 o3l 5o e sl

Predefined Oracle Server

oaiy sy Lanl g Error A au) aedl O 5Sg (o sediall aa g JSI )5l J8 (10 agale o latia Error YY) (Jacllia -
RV

Example
DECLARE
V_Name Varchar2(20);
BEGIN
Select First Name into V_Name
From Employees
Where Last Name Like ‘King’ ;
DBMS_OUTPUT.PUT LINE (‘V_Name’);
EXCEPTION
When Too_Many_Rows Then
DBMS_OUTPUT.PUT_LINE (‘Query Retrieved Multiple Rows’);
END;
s A sala

Svyntax Exception

EXCEPTION
When Exceptionl [Or Exception2] Then Statement ;
[When ...cciiiiinniiiiiiiiiiinnnniiecieccennnnnnees Then Statement ; |
[When Others
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AUS ae (815 add g AS) Al () Error ek Cisw 48 King (oams abise o 81 2as 51 -
Y A e malidl (e Error ) 13 5 laliaS ) Al ) elaivé Exception
Alaal) oda AU Ll 41 -
Select Last_Name From employees Where salary = 2542184518 ;
iyl 138 330 Caligse a5V 43Y No Data Found <== Error - 1l jelay Ca gas 43l
DECLARE
V_Name Varchar2(20);
V_Sal Number;
BEGIN
Select Last Name into V_Name
From employees
Where salary = 2542184518;
DBMS_OUTPUT.PUT_LINE ('V_Name');
DBMS_OUTPUT.PUT_LINE ('V_Sal');
EXCEPTION
When No_Data_Found Then
DBMS_OUTPUT.PUT_LINE ('l 133 380 cilige 32 ");
When Others Then

DBMS_OUTPUT.PUT LINE (SQLCODE || " || SQLERRM):
END;

lola Lot V_name Y5 V_sal ) deliba oy Gls i pall 133 Cala s dn 53 ) jeday o gas 8 ) guaall 03¢
o g 4ld Select A o) au¥) 5 (i all acliball dlaa a5 o) Ll Error I e s 5iad U Select e a2

. Null Zelda; o 58

aLeon”
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pgale cijlaia Error Y W O cra LB LaS 9 3 ) ggiall g gale Cdjlatal) Errors ) gams O a g g g
SR

QOracle Exception Name Oracle Error Explanation

DUP_VAL_OMN_INDEX ORA-0000] 3;';1::?15&& to create a duplicate value m a fiald restricted by a

TIMEQUT_ON_RESOURCE ORA-Q005] | A resource timed out, took too long
TRANSACTION_BACKED_OUT |OFA-00061 | The remata portion of 2 transzaction has volled back

The curzor dees not yet exist. The cursor must be OPENzd before any
R e ORA-01001 FETCH cursor or CLOSE curser operation

HOT_LOGGED_ON ORA-01012 | Tou are not logged on
LOGIN_DEMIED ORA-01017 Invalid usemame/password.
HO_DATA_FOUND ORA-01403  |No data was returned

You tned to execute a SELECT INTO statement and more than one

TOO_MANY_ROWS ORA-01422
row was raturmed.

Divide by zero emro:

ZERO_DIVIDE ORA-01476

INVALID _NUMBER ORAD172?  |Converting a strmg to a number was unsuccessful
STORAGE_ERROR ORA-06300 | Out of memory.
PROGRAM_ERROR ORA-06501 | Genene "Contact Oracle support” message

Tou tried to perform an operation and there was a elmor on a
VALUE_ERROR ORA-06502  |conversion, trancation, or mvalhd constraiung of numene or character
data

ROWTYPE_MISMATCH ORA-Q6304
CURSOR_ALREADY_OPEN ORA-06511  |The cursoris alveady open
ACCESS_INTO_NULL ORA-06330
COLLECTIOM_IS_MULL OF.A-06331

Tow program attempts to call 2 MEMBER. method on 2 uull instancs,
SELF_IS_NULL That 15, the bwilt-in parameter SELF {which 13 always the first
paramster passad to a MEMBER method) 15 null.

.';.I. U prosram '.'Eft—l'! ncas @ nasied table or Varray lE:EL'I.t WSINE an

e index number larger than the sumber of alaments in the collection
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Non predefined Oracle Server

) bty L AR (S Al 4l o8y qally 4l lliay Y (gl A gn GlliaY Error J allalloda b -

aais Error sl Jesaadl ) EXCEPLion ¢ s e sitie dery a5t Gl ) 4l Gl oY 4le
JRAError 2 gy by i Al o4 5 Paragma Jb (el 32 b (e 4laly Errord)
Variable-

¢ Not Null 25ee 3 Null 4e Adlal Ul gla 13 Sasg oML -

JAI NUll dad g g aodationdy L) J giailin yg « V€0 0o 4ad ) g8 g Error sgbass okl
SN G agdy (a8 5 138 5 Adlu 1l oda Al jeda 5f Aleall aaiunall (I Not Null 252
. Lo sy 4l 5 4l jgas iy

Example

DECLARE
V_Error Exception;
Pragma Exception_init (V_Error , -01400);
BEGIN
Insert into Departments (Department_Id , Department_Name)
Values ( Null , '"Mo7amed Reda’);
EXCEPTION
When V_Error Then
DBMS_OUTPUT.PUT_LINE (‘seadl Jaladad gy YY) ;
END;

User Defined Exceptions

-t Jesilarg

aly Gled (guday ol 0 &l 1y PL/SQL Procedural Successfully W ks 40Y ASie aa ¥ 5 jall s2d -
Giob (b Cnai Ll jeday o ol Alerall O e o Error W oeday o) (e Y 4y o gllaall 2 8 ety

ol Al laall o)) e AL ) Hleda) e B juad Lile dte o gllaall 2 6SI) 2a G 1Y) audaind Raise plaadial
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Raise ()

Example
DECLARE
V_Error Exception ;
BEGIN
Update Employees
Set Salary =12000
Where Employee Id = 123456 ;
IF SQL%Notfound Then Raise V_Error ;
End IF;
DBMS_OUTPUT.PUT_LINE (SQL%Rowcount);
Commit;
EXCEPTION
When V_Error Then
DBMS_OUTPUT.PUT_LINE (‘2! 13 ciliga 22 ¥ );
END;

ol dga g panl Caay ol lada 138 5 ~lady Cuaail) dalee i adlalla ) W jeds o<1 Raise pxdini ol o -
A g

LS LS 138 (5 ) gl I8 o Aianlly 305 1 il ae 821 L o585 < == %YROWCOUNT -
o hleall Save das o si Commit oY <l sl wday o5 el ol 43d DBMS Jé Commit
. ol Al aais Database 4 () s saxdd)
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Raise_Application Error (¥

A )50 Error Jie gu e Error J sebs aekaiog aBA (0 el (K1 ae¥ Y ol Error Ui s pallsda 4 -
ALY (e Ae gana g IS ) Caald A8l IS shdala o8 ) aladiuly o g8 o) Saall Gas Al s
s3¢r as8i s Raise_Application Error sxiiwis Y+393 i Yeove ol a5 Lealatiinl aolains
Executable ) 4ikic 5l Exception Section —) 4ilaic Lol Laa 5 (pil€ay Alld Jadi (o)) audaiied 5 dalanl)

. Section .

- Executable Section

BEGIN
Delete From Employees
Where Employee_Id = 123456;
IF SQL%Found Then
DBMS_OUTPUT.PUT_LINE (SQL%Rowcount );
Elsif SQL%Notfound Then
Raise_Application_Error (-20001, ¥ 33 s il ga 13gz a8 ) %);
End IF;
END;

- Exception Section

DECLARE
V_Name Varchar2(20);
BEGIN
Select Last Name into V_Name
From Employees
Where Employee_Id = 123456;
EXCEPTION
When No_Data_Found Then
Raise_Application_Error (-20002, ¥ s il ga 13¢z a8 1) %),
END;
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CHAPTER 1
Creating Stored Procedures

Ly D) ae Anonymous - & sl 4l 44 <5 Subprogram ) Alile o ) as) jliiay g SIS o1 63 (e o8 8 -
WS Alls Variables s 23 ) sl o d s As ) s 4de Yo padiui g Declare - p2353Y Procedure - g«
Database I 3 ¢ jae 4395 5a (0 SiSI agle o laill 5 83,885 aolaioni g 33al 53 e 25S1 AU o 56 Wil Procedure s 5ues s

Y s R sm O Sea ) () L Al Ay o)A 138 29 O (55 pall (e il 4T

¢ Anonymous Block <'s Subprogram (Procedure , Function) <) & @A &

PO PL R el
.3 e e JS Compile Jox p i L4k sual g s e 4 Compile Joa a5k
Database 2 & 052 Y Database - & {3
A App (e sdudil aodaind Y A APp (o il kg
Parameters 3L Y Parameters 3L o) (e

Syntax
Create [ or Replace ] Procedure Procedure_Name
[ (Parameterl [Model] Datatypel, Parameter2 [Mode2] Datatype?2, .. .) ]
Is| As
Variables;
BEGIN
END [Procedure_Name];
: digala
. Procedure J (Je Jaaaill ZaIS aladinly o 68 -
.Y ) Parameters U ¢ auliini Procedure -
sUadl 43 Gl Syntax ) (S 138 aeide Check Jex o5&y Compiler 3 (& Function =) 5! Procedure 2l Jas e -
Warning: Al )l o et gud Error <llia oIS 13 Procedure Created Jséi dllw ) et 43ld
. Function Created with Compilation Error
. Show Errors 4 o sii 2 s sall Undl) 48 ol -
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¢ Bagaa 5 413) Adlalya ki Procedure Jars ad o

CREATE PROCEDURE Add_Dept
IS

V_Dept_Id Number :=280 ;

V_Dept_Name Varchar2(20) :='Outbox";
BEGIN

Insert into Departments ( Department_Id,Department_Name)

Values (V_Dept_Id ,V_Dept Name ); DBMS_OUTPUT.PUT_LINE (‘Inserted ||
SQL%Rowcount ||" row *);
END;

s lak g Gy oy a1 U8 W AR (0 L)) 1) g g Mol Leil 9 Procedure daxs La 38 JS&l) 13
- Execute Add Dept ;

- BEGIN
Add _Dept ;
END;
- Shiisa asl) 3 Jasi ¥ 680 ARy phal) oY Al ARy phal) o) ki) Jady -

Parameters

A s} 2 Parameter ) <o jats o 683 g Al Jasy o8 jaaiall Ll Lelala Jadd dadll ) pai aily O juaialhdgud o -
. Length 33 5 Procedure

P_Name Varchar2(20)  x P_Name Varchar2 <

-1 R s dParameterdly >

asdl Aa gl ) Procedure 2 g (e ad el a8 g Default =) 543

IN L - b g figm " * o oaw
Aolaadl JAT e dad e BGE Pro ) O ) Aslead) el
< Parameter ' JM& Ga gl el g 4y glhall Aslasl) LA Procedures) a s

ouUT . . . - g

Allall san 3 ,a2ia Jac ;pdf?duﬂjm‘_,:‘#:u‘g:ﬁgﬁ Pro -2 & ) mtiall
Al (g dadill 0da S Aules Jaxy & a5l al 4asd Procedure 2 slasly a gid
IN OUT . W ey ..
LA R W g AT
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: disala
Jie el Al & Parameter 2 58 -: Parameters Formal -
Create Procedure Add Name (P_Name Varchar?2 )
s Jieal dad clac) s & Parameter I s» -: Actual Parameters -

BEGIN
Add _Name (‘ Mo7amed Reda’);
END;

Using IN Parameters: Example

¢ Al 0y A pa (A Jaaxily A aglig 8 gal) A g Cilh gal) o)) Lgillels 2 g8 Procedure dars ps? o
CREATE OR REPLACE PROCEDURE Raise Salary
(P_Id IN Employees.Employee 1d%Type, P_Percent IN Number)

IS
BEGIN
Update Employees
SetSalary = Salary + (Salary * P_Percent)
Where Employee_Id =P_Id;
END Raise_Salary; i
b il g
BEGIN
Raise_Salary (100, .4);
END;

Using OUT Parameters: Example

€ A a9 dan) Ukl b g caligall a8 Leilhel a 983 Procedure Jas ad <

CREATE OR REPLACE PROCEDURE Query Emp

(P_Id IN Number ,P_Name OUT Varchar2, P_Sal OUT Number)
IS
BEGIN

Select Last Name, Salary Into P_Name, P_Sal

From Employees

Where Employee_Id = P_lId;

END Query_Emp;
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DECLARE
V_Name Varchar2(20);
V_Sal Number;
BEGIN
Query Emp (171,V_Name,V_Sal);
DBMS_OUTPUT.PUT_LINE (V_Name || ¢’ | V_Sal);
END;

s Al g A Ay b §

VARIABLE V_Name Varchar2(25)
VARIABLE V_Sal Number
EXECUTE Query Emp (171, :V_Name , :V_Sal) ;
/
PRINT V_Name,V_Sal
; Adsala
. Out ¢ s ;« Parameter & Procedure ) Je ¢laill o 83 Laie Variable des (o Y -

Using IN OUT Parameters: Example

¢(010)0984-455 JSall 1 3gs 4al Adad 45 Jibiga pd) chibe) Ciga o

CREATE OR REPLACE PROCEDURE Format Phone
(P_Phone_No IN OUT Varchar2)
IS
BEGIN
P_Phone_No :="(" || Substr (P_Phone_No,1,3) ||
)" || Substr (P_Phone_No,4,3) ||
*-" || Substr (P_Phone_No,7);
END ;
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- ddiil g
DECLARE :
V_Phone Varchar2(20) :='01009844556";
BEGIN
Format_Phone (V_Phone );
DBMS_OUTPUT.PUT_LINE (V_Phone );

END;
. A gats
In Out ¢ 54l ;= Parameter L Procedure I Je ¢laill o 58 Laxie Variable dee (e 3Y -
Syntax for Passing Parameters

-1 0SS e L Parameters ) e ol ki -
Positiona Procedure ) 4 253 gall i Al (il Parameter ) ad gua g agd (i i)
s 4 LalAlI3 4l 3 ) g9 Parameter J) a) AUS; a 6l (aull)

Named

P Name => ‘Mo7amed Reda’

Combination e Guiilaal) (i phally 4] AQUSH o 683 (s ) g Y1)

£ Jaas u3ig ) » v 0 (e lad Sequence sbadl A o
Create Sequence Reda_Seq Start With 1000 Increment By 1 ;
Gk COEIL Lgple #1allly o 68 a5 A e g dans) Uidaad 8 9 il gl o8 ) Wil b o 635 Procedure Jers ad o

¢ A3 ludl

CREATE OR REPLACE PROCEDURE Add Dept
(P_Name Varchar2, P_Loc IN Number )
IS
BEGIN
Insert Into Departments ( Department_Id, Department_Name,
Location_Id)
Values (Reda_Seq.Nextval , P_Name, P_Loc);
END Add _Dept;
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* Passing by Positional Notation

Execute Add Dept (‘Education’ , 2300 );
 Passing by Named Notation

Execute Add Dept (P_Loc => 2400, P Name => ‘Training’ );

 Passing by Combination Notation

Execute Add Dept (‘Advertising” , P Loc => 2500 );

Invoking Procedures

A e limyl g sacall 1 85 S ABGY L a3 5 anonymous blocks J3& ¢« Parameters I e o)) pkinss -

. s~ Procedure

CREATE OR REPLACE PROCEDURE Process Employees
IS
Cursor Emp_Cursor is Select Employee_Id
From Employees;
BEGIN
For Recin Emp_Cursor Loop
Raise_Salary Rec.Employee_Id, .3);
End Loop;
Commit;

END Process_Employees;
Handled Exceptions
i 2 Lgs ai o) Sy G eUad¥) (e Led Exception Jes: Lidis Add_Dept e Procedure Jass Liad il 538 e -

. Add_Dept e sl oo Weidda g5 s A Procedure Jes
¢ dliallaay Uad 38 (S5 aly Add_Dept ) 2 Usd Giaa ol Giaag lila o

ceed IS sy g Error W eday <o s ey ol 5 Error llia S 13 Lal Gk Coany ()l aliallany L 8 LS 1Y -

Removing Procedures

Syntax
- DROP Procedure Procedure_Name;

Example
- DROP Procedure Raise_Salary;
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Viewing Procedures in the Data Dictionary

Ledary cudd 31 Procedure ) Jala 4GS cud 8 1) 39<) Ad pagdyg ) -
Select*
From User_Source
Where Name =" Add_Dept *
And Type = 'PROCEDURE'
Order by Line;

Lelary cad Y Procedure ) slew! 48 pagdygg 4 -
Select Object_ Name
From User_Objects
Where Object Type ='PROCEDURE’;
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CHAPTER 2
Creating Stored Functions

_

& Anonymous J sl & a0 45 55 Subprogram ) Ale o 8 sl ey g8 g SIS #158 Ga g 55 g8 -
Shaial d Ja As gl Is A e a5 As ) IS Leie Y adiud s Function ) ae Declare aaiiudy Jayw cadlid)
8 e (e yiS)ahuat g Ale o laill g 3aal 53 pe 35S AU A 5w Ll Function)) 3 s s LS 3L W) Variables < =i 4l
.4ab Function - asxi o) 1Y 5 Database - 8 43 j3a LY

¢ Anonymous Block -l's Subprogram (Procedure, Function) & o @sdlle <

Anonvmous Subprogram
et} A ) el
L85 e JS Compile Jo p sk L&l saalg o 4l Compile Jars p sk
Database ) 2 332 Y Database - & {3
SA App On ol aukios Y A APD Oe el adilud
Parameters 3L Y Parameters b o) (Sea

Syntax
CREATE [ OR REPLACE ] FUNCTION Function_Name [(Parameterl [model] Datatypel, .......)]
RETURN Datatype
IS|AS
[Variables; ...]
BEGIN
RETURN expression;
END [function_name];
el Ul ) Function ) dugts o 58 Ll ) Return Datatype 1 8 Function -'s Procedure — o ) -
4 i Ol a5 Y i) aai 4 Al Return EXpression JOA (e abliding g saaaty Cud (Al (e ()5S Aa) Al
Al
. b8 In g sl e ¥) Paramerter laaiv) Function 2 ae gadaiosy -
ld 23y Datatype -l w3 xie Return Jl Ceanl s Length Leadaaty Lild Ledy ot die 5 Gl Walid e LS Paramerter ) -
. L=l Length
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¢ i paliphad A g Cilh gal) a8 Lgadaad FuNCtion Jasy a0
CREATE OR REPLACE FUNCTION Get_Sal (P_Id Number )
RETURN Number
IS
V_Sal Number:= 0;
BEGIN
Select Salary into V_Sal
From Employees
Where Employee_id =P _Id;
RETURN V_Sal;
END Get_Sal;

¢ Function =) oda 345§ yha aq ) Sllia

1 Execute DBMS OUTPUT.PUT LINE ( Get_Sal(100) ):

Variable V_Sal
2 Execute :\-’_Sal = Get_Sa]{lD{]):

DECLARE
V_Sal Number ;
3 [|BEGIN
V_Sal ;= Get_Sal(100) ;
DBMS OUTPUT.PUT_LINE (v_Sal):
END:

Select Job _Id . Get Sal (100)
From Employees:

: Aisala
.4 dallpla iy Function 2 e elaill die yiate Jee e aY -
¢y galdl) dy pual) Ala Unlaad 2 9 ol jal) Wgubend Function dess o8 o
CREATE OR REPLACE FUNCTION Tax (P_Value IN Number)
RETURN Number

IS
BEGIN

RETURN (P_Value * 0.08);
END Tax;
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: Lidiily
Select Employee_Id, Last Name, Salary, Tax(Salary)
From Employees
Where Department_Id = 100;
¢ puSal) ol False 945,03 il e o gia (pa piS) Aipa g True = 29l ciligall a8 Lgadaad Function Jass p <
CREATE FUNCTION Check_Sal ( P_Id Number)
RETURN Boolean
IS
V_Dept_Id Employees.Department_1d%Type;
V_Empno Employees.Employee 1d%Type ;
V_Sal Employees.Salary%Type;
V_Avg_Sal Employees.Salary%oType;
BEGIN
Select Salary,Department_Id into V_Sal,V_Dept_Id
From Employees
Where Employee Id =P_Id;
Select Avg(Salary) into V_Avg_Sal
From Employees
Where Department_Id=V_Dept_Id;
IFV_Sal >V_Avg Sal THEN
RETURN True;
ELSE
RETURN False;
End IF;
EXCEPTION
When NO_DATA _FOUND Then
RETURN Null;
END;
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bdily
DECLARE
V_Check Boolean;
BEGIN
V_Check := Check_Sal ( 205) ;
IF V_Check = True Then
DBMS_OUTPUT.PUT LINE (‘T);
ELSIF V_Check = False Then
DBMS_OUTPUT.PUT LINE (‘F’);
End IF;
END;
: disala
. Show Errors < Uaall 45,0 -

Removing Functions

Syntax
DROP Function Function_Name ;

Example
DROP Function Get_Sal;

Viewing Functions in the Data Dictionary

lery b A Function ) J302 A% cudd M) 368l 48 pa a8 o

Select Text

From User_Source

Where Name =" Get_Sal*

And Type ='FUNCTION" ;

ldany cd LAY Functions ) slawd 48 pag 45,0 o

Select Object_Name

From User_Obijects

Where Object Type ='FUNCTION";
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CHAPTER ¥
CREATING PACKAGES

- calaa Y
. &l &as Backage ) e <=l o
.Exceptions — Functions — Procedures — Cursors — Variables ¢« 4e seae (et Backage Wil o

. Backage - Jsi s eleyinl A4S e o il

: Lad g i3 ow Backage =) ¢85
Body (¥ Specification (}

. ¥ Body Vel (Sa¥ 43l cus Body e Lish a8 &3 Y 5l Specification I s Ll e &Y 43l Jaa -
S5 (Public ¢ 5y Specification =) 8 a3 555 53 Function 5! Procedure ¥ (Call) Jee ) sleiv) eliSay -
. (k8 Private ) « 3all) ki Package Body ) & cu2sa sl Function sl Procedure slesind Say

Package (" -
specification variable
=z — Public
g Procedure A declaration;
\_ J
( variable \
Procedure B definition ...
\/ﬁ( Procedure A definition — Private
T otis? variable
Package BEGIN
body
K END: )

) a8 -

. Specification ) * Procedure - s3a <& y=3 &3 Cus (Procedure A) - b (e Backage ) phiin) LiSay @

. Specification ' & Procedure ) 3 s ;a3 &l Cus (Procedure B) - sk o= Backage I pladiv) LiSaY 5 @
LS50 Jals paleadia o4 3 8 Backage b osalall Body s Specification 2 Lis aiy 431 sy @
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-:Backage = ool 2 5<l) 3455 J8) ) ) p 68 S -

/T ORACLE

(1) Eqit ,/""@ Loadg L 2SQL*Plus

=
¥
[~]
=

spec.sql

=
-
[~]
=

@ Create (compile and store)

l

3

specification

t

|

|

|

- I
body.sql :
|

r

wgigile

L]
V
l"l'

L)

Execute

Use SHOW ERRORS
for compilation errors

# . body

. Text File 2 Y a0 A< 8 ()

. IsgPplus Environment. I (J4anls &5 3 28U [ oad Jee sy (Y

& U8 135 Database - 8 Backage ) cr a3 s s 2SI oAS 13 Backage ! Compile And Store Jee s (Y
48 ad 35 Show Errors ¥ S, a 56 Uaall 435 )1y o Uadl Ley 2a 50 Backage 3 o) s i Uad (51 2580
. Compilation Errors

. Body Js Specification ) ;e IS Execute Jee o (€

Backage Specification <) stéd)

Creating the Package Specification

CREATE {{OR REPLACE) PACKAGE package name
IS|AS

ublic type and item declaration
subprogram specifications

END package name;

258 ) » Yu Backage Specification - (8 Jiaad (5) dae (4 S8 ia LS o583 4 5Li5s) & 0 Or Replace -
et el G5 Ll 5L

oo @lld oy agaladin) Sy Specification - (8 aet 23 & Cus Function Y5 Procedure - : Subprogramme -
. Backage 2 Gk
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Parameters Description
Package _name Package =k el au¥) (e sl
Public Type and item Declare
Declaration Variable, Cursor, Constant , Exception , or Types
Subprogram Specification Function=' 3 Procedure =} ¢ S iy 25

: JUa
Comm = ¢sSs o) Y AS AN 8 diped 2l s Calh g (o) of e SUL 4 585 Package sbis) s Gl QU e Caxgdl -
CASLAl A Comm _sS) e JB) 4 Gl

CREATE OR REPLACE PACKAGE comm package IS
g comm NUMBER := 0.10; --initialized to 0.10
PROCEDURE reset comm
(p comm IN NUMBER) ;

END comm package;

0.10 ux) ;) iad 33y G_commasl: Variable <y & -

. Number 4= 5 2l 5 Parameter ! Reset_comm asb Procedure < =3 &Ly -

Specification - (3 aeis y=3 aiasY ¢l public ¢ s e J5Y1 Reset_comm - G_comm = ¢S Sl -
. Package Body - ¢Li) -

Creating the Package Body
CREATE [OR REPLACE] PACKAGEpackage name

IS |AS

@e type and item declarations >
o subprogram bodies

END package name;

& Ll b e o (e Y Backage Body ) (8 daasli s) dae (e (Sl s LgiliSh w081 5 45 )lia) & ¢ Or Replace -
e Jaaxil

Lia o819 agdy i ohy Y 4l Specification ) 2 el 23 s Cus Function J's Procedure 2 : Subprogramme -
. Backage Body ) (& aer =l 258l AUS,
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¢ () Jla)) s B

CREATE OR REPLACE PACKAGE BODY comm package
IS
FUNCTION validate comm (p comm IN NUMBER)
RETURN BOOLEAN

IS
vV _max comm NUMBER ;
BEGIN
SELECT MAX (commission pct)
INTO vV _max comm
FROM employees;

IF p comm > v max comm THEN RETURN (FALSE) ;
ELSE RETURN (TRUE) ;
END IF;

END validate comm;

PROCEDURE reset comm (p comm IN NUMBER)

IS
BEGIN
IF wvalidate comm(p comm)
THEN g comm:=p comm; --reset global wvariable
ELSE
RAISE APPLICATION ERROR(-20210,'Invalid commission’):;
END IF;

END reset comm;
END comm package;

LGl JUall B LS gy 25 oy o o) Specification =) (2 ek a5 a3 Subprogramme of sliils Package Body = Jaliasdi -
s 2 gals
. (Body) U ¢ 3all & au¥) ués 8 (Specification) JsY) s sl & Package - sl 058 o s -

Invoking Package Constructs

. Package ) Jadiig sle dia) oSy S -

EXECUTE comm package.reset comm(0.15)

el W A USER ) ) aadial) (udi Ciy e e Package ) i &5 Giladl JUA 8 -

EXECUTE scott.comm package.reset comm(0.15)

s Privilage I pasieall 138 mie 35k oo @lldg SCOTT die Al axdius (3 5k e Package - 25 &5 Jadl 1 & -
. Package - o3 aladin) (e oSahy oS4l dnulid) Ladlal)
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Declaring a Bodiless Package
. Package Body ¢s%Package < -
: Juia

CREATE OR REPLACE PACKAGE global consts IS

mile 2 kilo CONSTANT NUMBER := 1.6093;
kilo 2 mile CONSTANT NUMBER := 0.6214;
yard 2 meter CONSTANT NUMBER := 0.9144;
meter 2 yard CONSTANT NUMBER := 1.0936;

END global consts;

Global 2! g s ¢ Variable =) o3 585 Ml g Package Specification =) Jals Variables iyt Udd JUial) 138 4 -
) ) ad te s giat Variables <) o3 g Variables ) (rds gana Ao 5 giad A g 4Ll Package ) sLadh Ui 3

. Procedure <) Jal2 Package - ol i) 4:il%) gl 55 4 9 4030 Procedure =) sl aghi &8 -

CREATE OR REPLACE PROCEDURE meter to yard
(p meter IN NUMBER, p yard OUT NUMBER,

IS
BEGIN

p vyard := p meter * global consts.meter 2 yard;
END meter to yard;
/
VARIABLE yard NUMBER
EXECUTE meter to yard (1, :yard)

Removing Package

To remove the package specification and the body,
use the following syntax:

DROP PACKAGE package name;

To remove the package body, use the following syntax :

DROP PACKAGE BODY package name;

: Package ) <ida

(Body a2)s (Specification ¢slJ) ¢rija o)) 4amia Package ) o) Bl lid o -

Body b At s o) 485 Lgd Gl (A il dlld g avad) ¢y 9 Jaxi Speccification ol M sl g Body awad A1) ) (Say il -
Uk it g Jen¥ s 01 gal) 5 el a1 Ll Cursors =N sEXCeptions s &) ad Led Al ) jstal) Jha /

Mobil: 01066734381 4
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bl |
. dsla o6l 48 )by Body - ida sl Package Specification =) Cils xie

: Package - aladia) W) e
. 3aa) g Package (s Wy dhadi jal) Subprogramme =) g aueas dlisay (9
. Private 2! s jal) b lig Package <) J3& ¢ (Hiding Information) 25sU sWa) Jes ¢8ar (¥
L Juadl gla (¥
.pJad 9) Backage —) pladiuly dilual) diles Jgudd i ddlpal) diles sh 5 ph) (£
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CHAPTER ¢

-:Overloading = 4sles %
@llia (58 o)l dleall 028 5 Package - s Jal Functions ) Procedures sasd awi) (i aladin) ddeall o2 i -
o3 it gdn i o (o LaS agililn &) 53) o) agass 3 o) Parameters -l 2x & Subprogramme ) s3a (G a3
L S RS 5 ey el ol o s 5 AU Agleal)
. Package ' z & Functions s Procedures = &asi of (Sa¥ dolaall oda ) sy -
A e camilly Gaydill by, Package ) e JAls el Gy Adlise Cliaa o Bae iy jad (e gasaad) (Sai Adealloda -
) Parameters I s3gd iUl ¢ 55 5l Parameters J s 8 DAY ddau 5 4sladiv) o )l Subprogramme

Jie Alilall pudi e clilull o34 g chlilul) g Parameters=) oy L caMialy) o< 13 Overloading - 4see 253 -
c ol g sl alle (s e a8 ((Varchar2, char ) 5 80 g sill dlile (uds e Laa (- Number , Decimal)
it Ule e g sa )l il g1 S 51 s Jisal L3 el (Return) dasal) dedll b bt CadisY) o o) -

. Overloading Aulee Gaayy g elad Caaay Gldaadle (e Goule a3 -

: Overloading = ;& Jtia

CREATE OR REPLACE PACKAGE over pack
IS

PROCEDURE |add dept

(p_deptno IN departments.department id%TYPE,

p name IN departments.department name%TYPE
DEFAULT ‘unknown’,

p loc IN departments.location id%TYPE DEFAULT 0);
PROCEDURE jadd dept

(p name IN departments.department name%TYPE
DEFAULT ‘unknown’,

p loc 1IN departments.location id%TYPE DEFAULT 0) ;
END over pack;

. Package Specification bl & ()< 13y -
. Overloading ) Gkl auY) Luiiy Proceure ) Lelaly Package Lisbisl 8 Gl Jad) & -
- o) s Proceduers J) o SBEaY! -
. Parameters 436 2l 1Y) Procedure J1 -
. &Y L Parameter i 2l 43 Procedure A -
Mobil: 01066734381  §
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: b WS Package Body ) e Lails o sai clly sy -

CREATE OR REPLACE PACKAGE BODY over pack IS

PROCEDURE| add_dept

(p deptno IN departments.department id%TYPE,

p name IN departments.department name%TYPE DEFAULT ‘unknown’,

p loc IN departments.location id%TYPE DEFAULT 0)

IS

BEGIN

INSERT INTO departments (department id,

department;ﬁame, location id)

VALUES (p deptno, p name, p loc);

END add dept; B B

PROCEDURE |add_dept

(p_ name IN departments.department name%TYPE DEFAULT ’‘unknown’,

p loc 1IN departments.location id%TYPE DEFAULT 0)

IS B

BEGIN

INSERT INTO departments (department id,

department name, location id)

VALUES (departments seq.NEXTVAL, p name, p loc);
END add dept;
END over pack;

:Laadats dam . Package Specification ) (8 agd a3 sildl Proceduers IS i g eledin) 488 oy ¢ AUl (4
EXECUTE over pack.add dept (980,’Education’,2500}%
EXECUTE over pack.add dept (’'Training’, 2400) #
SELECT * FROM departments

WHERE department id = 980;

DEPARTMENT_ID DEPARTMENT _HAME MANAGER_ID LOCATION_ID
980 |[Education 2500

SELECT * FROM departments

WHERE department name = ‘Training’;

DEPARTMENT ID DEPARTMENT NAME MANAGER ID LOCATION ID
280 [Traimng 2400
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: Overloading 2  Ae Al Jba

UNCTION TO CHAR (pl DATE) RETURN VARCHAR2;
UNCTION TO CHAR (p2 NUMBER) RETURN VARCHAR2Z2;
(
(

UNCTION TO CHAR (pl DATE, P2 VARCHARZ2) RETURN VARCHAR2; ’
UNCTION TO CHAR (pl NUMBER, P2 VARCHAR2) RETURN VARCHAR2Z2;

Al gatle o
. Overloading =) aseie s G3akae JSI ) 520 1A J1sall abaes -
D gansY) iy 5 ANl el At iy a3 ) Gl Jal 8 (5 535 bl JUd) L3 LS To_ Char 2 Ao el e Jia -

. Standard ~~\: Package

. Varchar2 = sis Date 4c 53 215 Parameter e 1Y) -

. Varchar2 g 535 Number 4= 55 2als Parameter e 4580 -

. VARCHAR? a> 55 Varchar2 & s DATE 4c 55 J5¥) Parameters ¢l Ly &) -

. VARCHAR? &> 5is Varchar2 &l s Number 4c 53 J5Y1 Parameters ¢l e 4l )l -

. Standard Package - 4=lall

Forward Declartions =) alaiiu)

;i&p& o

a8 Procedure I Jad Ledy =i sl 5lis) 5 8 Function 4 055 o) Procedure ) Jala Function - pladia) xie -

A3 38 Subprogramme s e el s (ASH iy e

CREATE OR REPLACE PACKAGE BODY forward pack
IS
PROCEDURE award bonus(. . .)
Is
BEGIN
calc ratingl{. . .); --illegal reference

END ;

PROCEDURE « o« )
Is

BEGIN

END ;

END forward pack;
!
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Jd Procedure plaaiuls Lid Cus Calc_rating (sovsdl Procedure - pladiv) 2:684) axe Jaadl Gilod) JUal @ -
e 5l (A Y o) ady 23 (e Y Procedure - el aladis) (e oSt (SBPN\SQL I (3 4eladin) (Saidle 138 5 4d) yas
sl Jhdll 4LS Body_n.g w=alall ¢ 5all 8 Procedure -1 eda aladiuly ellh sy w583 A5 Declartion =k (=lal)

CREATE OR REPLACE PACKAGE BODY forward pack
IS

PROCEDURE |[calc rating|(. . .):; -- forward declaration

PROCEDURE award bonus(. . .)
IS -- subprograms defined
BEGIN -- in alphabetical orde:

calc rating|(. . .);

END;

e
PROCEDURE(|calc_rating[). . .)
IS e
BEGIN

END ;

END forward pack;
/
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