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4
PL/SQL DECLARE BEGIN
PL/SQL
5
6
4.1
PL/SQL 3GL( 3 )

AddNewsSt udent . sql
CREATE OR REPLACE PROCEDURE AddNewSt udent (
p_FirstName students.first_nane%l YPE,
p_Last Name students.|ast_name% YPE,
p_Maj or students. naj or " dYPE) AS
BEG N
-- Insert a newrowin the students table. Use
-- student _sequence to generate the new student ID, and
-- 0 for current_credits.
I NSERT | NTO students (1D, first_name, |ast_nane,
maj or, current_credits)
VALUES (student _sequence. nextval, p_FirstNanme, p_LastNane,
p_Major, 0);
END AddNewSt udent ;

students 1
rel Tables.sql

PL/SQL
AddNewsSt udent . sql

BEG N
AddNewSt udent (' Zel da', ' Zudni k', ' Conputer Science');
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END;
. AddNewStudent CREATE OR REPLACE PROCEDURE
PL/SQL
511
p_FirstName ‘ Zelda
p_LastName * Zudnik’ p_Major *  Computer Science’
. PL/SQL
PL/SQL 3GL
. PL/SQL
AddNewStudent
4.1.1
CREATE
CREATE PROCEDURE CREATE FUNCTION
1.
CREATE [ OR REPLACE] PROCEDURE procedure_name
[ ( argument[{IN | OUT | IN QUT}] type,
argument[ {IN| OUT | IN QUT}] type) ] {IS | AS}
procedure_body
procedure_name argument type
proedure_body PL/SQL IN,OUT, IN
ouT 413
Oracle 81 & OraC|e8i NOCOPY
RERS 413 “ ,
OR REPLACE
DROP PROCEDURE

4.1.2
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OR REPLACE, CREATE

Oracle “ ORA-

IS AS

PL/SQL

EXCEPTION

IS AS

END

PL/SQL

4.1.3

955: "
CREATE DDL
COMMIT
IS AS BEGIN
BEGIN EXCEPTION
END
DECLARE
PL/SQL Ada
CREATE OR REPLACE PROCEDURE procedure_name [ parameter_list] AS
/* Declarative section is here */
BEG N
/* Executable section is here */
EXCEPTI ON
/* Exception section is here */
END [ procedure_name] ;
END
END
END CREATE
BEGING-END
2.
PL/SQL
5.1
PL/SQL
80 TRUE FALSE

Al nost Ful | . sql
CREATE OR REPLACE FUNCTI ON Al nost Ful | (
p_Depart ment cl asses. depart ment %9 YPE,
p_Cour se cl asses. cour se%d YPE)
RETURN BOOLEAN | S

v_Current Students NUVBER;
v_MaxSt udent s NUMBER,;
v_Ret urnVal ue BOOLEAN,
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v_Ful | Percent CONSTANT NUMBER : = 80;
BEG N
-- Get the current and maxi mum students for the requested
-- course.
SELECT current_students, max_students
I NTO v_Current Students, v_MaxStudents
FROM cl asses
WHERE department = p_Depart nment
AND course = p_Course;

-- If the class is nmore full than the percentage given by

-- v_Full Percent, return TRUE. O herwi se, return FALSE.

IF (v_Current Students / v_MaxStudents * 100) >= v_Ful | Percent THEN
v_ReturnVal ue : = TRUE;

ELSE
v_ReturnVal ue : = FALSE;

END | F;

RETURN v_Ret ur nVal ue;
END Al nost Ful | ;

AlmostFull PL/S QL
IF
callFunction.sql
SQL> DECLARE
2 CURSOR c_C asses IS
3 SELECT departnent, course
4 FROM cl asses;
5 BEG N
6 FOR v_Cl assRecord IN ¢c_C asses LOOP
7 -- Qutput all the classes which don't have very nmuch room
8 I F Al nost Ful | (v_Cl assRecord. depart nent,
9 v_Cl assRecord. course) THEN
10 DBVS_OUTPUT. PUT_LI NE(
11 v_Cl assRecord. departnent || " ' |]
12 v_C assRecord.course || ' is alnmost full!');
13 END | F;
14 END LOOP;
15 END;
16 /

MJS 410 is al nost full!
PL/ SQL procedure successfully conpl eted.

CREATE [ OR REPLACE] FUNCTI ON function_name
[( argument[{IN | OQUT | IN QUT}] type,

ar.g.u.ment[{IN| QUT | IN QUT}] type)]
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RETURN return_type{l S | AS}

function_body
return_type

function_name argument type
function_body PL/SQL
Oracie 8i B, Oracle8i NOCOPY “
RIS "
RETURN expression;
expression
RETURN
p_Department p_Course
d assl nf o. sql
CREATE OR REPLACE FUNCTI ON C assl nf o(
/* Returns "Full' if the class is conpletely full,
"Some Roomi if the class is over 80% full,
‘More Roomi if the class is over 60%full,
"Lots of Rooml if the class is less than 60%full, and

"Enpty' if there are no students registered. */
p_Department cl asses. depart ment %I'YPE,
p_Cour se cl asses. cour se%d YPE)
RETURN VARCHAR2 | S

v_Current St udents NUMBER;

v_MaxSt udent s NUMBER;
v_Per cent Ful | NUMVBER;
BEG N

Get the current and maxi mum students for the requested

-- course.
SELECT current_students, max_students
I NTO v_Current Students, v_MaxStudents
FROM cl asses
WHERE departnent = p_Depart ment
AND course = p_Course;

Cal cul ate the current percentage.
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v_Per cent Ful |

IF v_PercentFull = 100 THEN
RETURN ' Ful | *;

ELSIF v_PercentFull > 80 THEN
RETURN ' Sorre Roomi ;
ELSI F v_Percent Ful |
RETURN ' More Rooni ;

ELSIF v_PercentFull > 0 THEN
RETURN ' Lots of Room ;

ELSE

RETURN ' Empty' ;

END | F;

END d assl nf o;

> 60 THEN

OUT INOUT

4.1.3

4.1.2

DROP PROCEDURE procedure_name;

DROP FUNCTI ON function_name;

procedure_name
AddNewStudent:
DROP PROCEDURE AddNewSt udent ;

DROP PROCEDURE CREATE
COMMIT
“ ORA-4043:
4.1.3
3GL
1.
AddNewStudent

cal | ANS. sql

= v_CurrentStudents / v_MaxStudents * 100;

function_name

DROP

DROP FUNCITON,
DDL
DROP

PL/SQL
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4
DECLARE
-- Variabl es describing the new student
v_NewFi rst Name students.first_nameYPE := ' Cynthia';
v_NewLast Nane students.|ast_name% YPE : = ' Cami no';
v_NewMaj or students. maj or%YPE : = 'History';
BEG N

-- Add Cynthia Camino to the database.
AddNewSt udent (v_NewFi r st Name, v_NewlLast Nane, v_NewMaj or);
END;
v_NewFirstName,v_NewLastName,v_NewMajor
AddNewStudent
p_FirstName p_LastName,p_Major

PL/SQL
IN OUT INOUT  Oracle8i NOCOPY
“ NOCOPY” IN 4-1
4-1
IN PL/SQL
ouT
PL/SQL NULL
Oracle8i
NOCOPY NOCOPY
IN OUT IN  OUT
Oracle8i NOCOPY
ModeTest PL/SQL
MbdeTest . sql
CREATE OR REPLACE PROCEDURE MbdeTest (
p_I nPar anet er I'N NUMBER,

p_CQut Par anet er OQUT NUMBER,
p_l nQut Paraneter IN OUT NUMBER) IS

v_Local Vari abl e NUMBER : = O;
BEG N
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DBMS_OUTPUT. PUT_LI NE(' | nsi de MbdeTest:');
IF (p_lnParaneter IS NULL) THEN
DBMS_QOUTPUT. PUT(' p_I nParaneter is NULL');
ELSE
DBMS_OUTPUT. PUT(' p_I nParaneter = ' || p_lnParaneter);
END | F;

| F (p_Cut Paraneter |I'S NULL) THEN

DBMS_QOUTPUT. PUT(' p_Cut Paraneter is NULL');
ELSE

DBMS_OUTPUT. PUT(' p_Cut Paraneter = ' || p_CutParaneter);
END | F;

IF (p_I nCut Paraneter |'S NULL) THEN
DBMS_OUTPUT. PUT_LI NE(' p_I nCut Paraneter is NULL');
ELSE
DBMS_OUTPUT. PUT_LI NE(" p_I nCut Paraneter ="' ||
p_I nQut Par anet er) ;
END | F;

/* Assign p_lnParaneter to v_Local Variable. This is |egal,
since we are reading froman IN paraneter and not witing
toit. */

v_Local Variable := p_InParaneter; -- Legal

/* Assign 7 to p_InParaneter. This is |ILLEGAL, since we
are witing to an I N paranmeter. */
-- p_lnParameter :=7; -- I|llegal

/* Assign 7 to p_QutParaneter. This is legal, since we
are witing to an OQUT paraneter. */
p_CQut Paraneter := 7; -- Legal

/* Assign p_QutParaneter to v_Local Variable. In Oracle7 version
7.3.4, and Oracle8 version 8.0.4 or higher (including 8i),

this is legal. Prior to 7.3.4, it is illegal to read froman
QUT paraneter. */
v_Local Variable := p_QutParaneter; -- Possibly illegal

/* Assign p_InQutParaneter to v_Local Variable. This is |egal,
since we are reading froman IN QUT paraneter. */
v_Local Variable := p_InQutParaneter; -- Legal

/* Assign 8 to p_InQutParaneter. This is legal, since we
are witing to an IN OUT paraneter. */
p_I nQut Paraneter := 8; -- Legal

DBMS_QUTPUT. PUT_LI NE(' At end of MbdeTest:');
IF (p_IlnParaneter |I'S NULL) THEN

DBVMS_OUTPUT. PUT(' p_l nParaneter is NULL');
ELSE
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4
DBMS_QUTPUT. PUT(' p_I nParaneter ="' || p_lnParaneter);
END | F;
| F (p_CQut Paraneter |I'S NULL) THEN
DBVMS_OUTPUT. PUT(' p_Cut Paraneter is NULL');
ELSE
DBMS_OUTPUT. PUT(' p_Cut Paraneter = ' || p_CutParaneter);
END | F;
IF (p_I nCut Paranmeter IS NULL) THEN
DBMS_OUTPUT. PUT_LI NE(" p_I nCut Paraneter is NULL');
ELSE
DBMS_OUTPUT. PUT_LI NE(' p_I nCut Paraneter ="' ||
p_| nCut Par aneter);
END | F;
END MbdeTest ;
Oracle7.3.4 8.0.3 ouT
Oracle8 8.0.4 “ ouT

2.
ModeTest
cal | MI. sql
DECLARE
v_In NUMBER : = 1;
v_Qut NUMBER : = 2;
v_I nQut NUMBER : = 3;
BEG N
DBMS_OUTPUT. PUT_LI NE(' Before cal ling MbdeTest:');
DBVS_OUTPUT. PUT_LINE('v_In ="' || v_In ||
v_Qut ="' || v_Qut ||
"v_InQut ="' || v_lInQut);

MbdeTest (v_In, v_Qut, v_InQut);

DBMS_OUTPUT. PUT_LI NE(' After calling MbdeTest:');

DBVMS_OUTPUT. PUT_LINE(" v_In =" || v_In ||
v _Qut ="' || v_Qut ||
"v_InQut ="' || v_InQut);
END;

Before calling MbdeTest:

v_Iin=1v_ Qt =2 v_InQut =3

I nsi de MbdeTest :

p_l nParanmeter = 1 p_QutParanmeter is NULL p_I nQutParaneter = 3
At end of MdeTest:

p_InParaneter = 1 p_CQutParaneter = 7 p_InQutParaneter = 8
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After calling MbdeTest:
vIin=1v Qut =7 v_InQut =8

OouT NULL
IN INOUT

IN OUT OUT
Oracle8i NOCOPY “ ”

INOUT OUT

ModeTest v_In.

cal | MI. sql
DECLARE
v_Qut NUMBER : = 2;
v_InQut NUMBER : = 3;
BEG N
MbdeTest (1, v_Qut, v_InQut);
END;

v_Out

cal | MI. sql

SQL> DECLARE

2 v_InQut NUMBER : = 3;

3 BEG N

4 MbdeTest (1, 2, v_InQut);

5 END;

6 /
DECLARE
ERROR at line 1:
ORA- 06550: |ine 4, colum 15:
PLS-00363: expression '2' cannot be used as an assignnent target
ORA-06550: line 4, colum 3:
PL/ SQL: Statenent ignored

PL/SQL
p_lInParameter ModeTest

PLS-363: expression 'P_| NPARAMETER cannot be used as an
assi gnnment target

ouT Oracle7.3.4 8.0.3 ouT
8.0.3 ModeTest
PLS-00365: ' P_OUTPARAMETER is an OUT paraneter and cannot be read
ouT IN OUT 4-2 ouT

Oracle
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4-2

Oracle ouT

7.3.4
7.3.4
8.0.3
8.0.4

CHAR VARCHARZ2 NUMBER

Par anet er Lenght . sql

CREATE OR REPLACE PROCEDURE Par aneterLength (
p_Paranmeter1l | N OUT VARCHAR2(10),
p_Paraneter2 | N OUT NUMBER(3, 1)) AS

BEG N
p_Paraneterl := 'abcdefghijkln;
p_Paranmeter2 := 12.3;

END Par anet er Lengt h;

Par amet er Lenght . sql
CREATE OR REPLACE PROCEDURE Par anet er Length (
p_Parameterl I N OUT VARCHARZ,
p_Paranmeter2 | N OQUT NUMBER) AS
BEG N
p_Paraneterl := 'abcdef ghijkl mo';
p_Parameter2 := 12.3;
END Par anet er Lengt h;

p_Parameterl p_Parameter2 ?

ParameterLength

ParameterL ength.sql

DECLARE
v_Vari abl el VARCHAR2(40);
v_Vari abl e2 NUMBER(7, 3);
BEG N
Par amet er Lengt h(v_Vari abl el, v_Vari abl e2);
END;

p_Parameterl 40( v_Variablel
7, 3( v_Varible )
ParameterLenght:

)

p_Parameter2
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Par amet er Lenght . sql
DECLARE
v_Vari abl el VARCHAR2( 10);
v_Vari abl e2 NUMBER(7, 3);

BEG N
Par anet er Lengt h(v_Vari abl el, v_Vari abl e2);
END;
v_Variablel, p_Parameterl 10,
40 ParameterL enght 15 p_Parameterl( v_Variablel),

ORA-06502: PL/SQL: numeric or value error
ORA-06512: at "EXAMPLE. PARAMETERLENGTH', line 5
ORA-06512: at line 5

ORA-6502
PL/SQL * adcdefghijklmno’
ORA-6502
%
% %
ParameterLength
Par amet er Lengt h. sql
CREATE OR REPLACE PROCEDURE Par anet er Length (
p_Parameterl I N OUT VARCHARZ,
p_Paranmeter2 I N OQUT students.current_credits%YPE) AS
BEG N
p_Parameter2 : = 12345;
END Par anet er Lengt h;
current_credits 3, P_Parameter2 3

3
ORA-6502

Par anet er Lenght . sql
SQL> DECLARE
v_Vari abl el VARCHAR2(1);
-- Declare v_Variable2 with no constraints
v_Vari abl e2 NUMBER;
BEG N
-- Even though the actual paraneter has roomfor 12345, the
-- constraint on the formal paraneter is taken and we get
-- ORA-6502 on this procedure call.

0w ~NOoO g~ WNDN
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9 Par anet er Lengt h(v_Vari abl el, v_Vari abl e2);
10 END;
11 /
DECLARE
*
ERROR at line 1:
ORA- 06502: PL/SQ.: nuneric or value error: nunber precision too |arge

ORA-06512: at "EXAMPLE. PARAMETERLENGTH', line 5
ORA-06512: at line 9
4,

PL/SQL

OUT IN OUT

Rai seError. sql
/* 1llustrates the behavior of unhandl ed exceptions and
* QUT variables. If p_Raise is TRUE, then an unhandl ed
* error is raised. If p_Raise is FALSE, the procedure
* conpl etes successful ly.
*/
CREATE OR REPLACE PROCEDURE Rai seError (
p_Rai se | N BOOLEAN,
p_Par anmet er A OUT NUMBER) AS
BEG N
p_ParaneterA := 7,

| F p_Rai se THEN
/* Even though we have assigned 7 to p_ParaneterA, this
* unhandl ed exception causes control to return inmediately
* without returning 7 to the actual paraneter associ ated
* with p_ParaneterA.
*/
RAI SE DUP_VAL_ON_I NDEX;

ELSE

-- Sinply return with no error. This will return 7 to the
-- actual paraneter.

RETURN;

END | F;

END Rai seError;

RaiseError

Rai seError. sql
DECLARE
v_TempVar NUMBER : = 1,
BEG N
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DBMS_OUTPUT. PUT_LINE(' Initial value: ' || v_TenpVar);
Rai seError (FALSE, v_TenpVar);
DBMS_OUTPUT. PUT_LI NE(' Val ue after successful call: ' ||

v_TenpVar);
v_TempVar := 2;
DBMS_QUTPUT. PUT_LI NE(' Val ue before 2nd call: ' || v_TenpVar);
Rai seError (TRUE, v_TenpVar);

EXCEPTI ON
WHEN OTHERS THEN
DBMS_QUTPUT. PUT_LI NE(' Val ue after unsuccessful call: '

v_TenpVar);
END;
Initial value: 1
Val ue after successful call: 7
Val ue before 2nd call: 2
Val ue after unsuccessful call: 2
RaiseError v_TempVar 1.
7 RaiseError v_TempVar
v_TempVar 2( 7)
Orodlo 8 2 OUT INOUT NOCOPY
=R “ NOCOPY ”
5.
PL/SQL
OUT INOUT
Oracle8i
6. NOCOPY
Oggeﬁ;;f Oracle8i NOCOPY
parameter_name [mode] NOCOPY datatype
parameter_name mode IN OU INOUT

NOCOPY  PL/SQL
NOCOPY

NoCopyTest . sql

datatype

NOCOPY
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CREATE OR REPLACE PROCEDURE NoCopyTest (
p_I nPar anet er I' N NUMBER,
p_Cut Par anet er QUT NOCOPY VARCHAR2,
p_I nQut Paraneter | N OUT NOCOPY CHAR) | S
BEG N
NULL;
END NoCopyTest ;

IN NOCOPY IN

NOCOPY

RaiseError NOCOPY

NoCopyTest . sql
CREATE OR REPLACE PROCEDURE Rai seError (
p_Rai se | N BOOLEAN,
p_Par amet er A OUT NOCOPY NUMBER) AS
BEG N
p_ParanmeterA := 7,
| F p_Rai se THEN
RAI SE DUP_VAL_ON_I NDEX;
ELSE
RETURN;
END | F;
END Rai seError;

p_ParameterA
RaiseError

NoCopyTest . sql
DECLARE
v_TenmpVar NUMBER : = 1,
BEG N
DBMS_OUTPUT. PUT_LINE(' Initial value: ' || v_TenpVar);
Rai seError ( FALSE, v_TenpVar);
DBVMS_OUTPUT. PUT_LI NE(' Val ue after successful call: ' ||
v_TenpVar);

v_TempVar := 2;

DBMS_OUTPUT. PUT_LI NE(' Val ue before 2nd call: ' || v_TenpVar);

Rai seError (TRUE, v_TenpVar);
EXCEPTI ON
WHEN OTHERS THEN
DBMS_OUTPUT. PUT_LI NE(' Val ue after unsuccessful call:
v_TenpVar);
END;

NOCOPY
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4,1.3
Initial value: 1
Val ue after successful call: 7
Val ue before 2nd call: 2
Val ue after unsuccessful call: 7
NOCOPY NOCOPY
NOCOPY
NOCOPY
. index-by table
. NOT NULL
. PRC
PRC
NOCOPY NOCOPY
PL/SQL
CopyFast . sql

CREATE OR REPLACE PACKAGE CopyFast AS
-- PL/SQL table of students.
TYPE StudentArray IS
TABLE OF st udent s%RONTYPE;

Hint

%ROWTY PE

NOCOPY

-- Three procedures which take a paranmeter of StudentArray, in

-- different ways. They each do nothing.

PROCEDURE PassSt udent s1(p_Paraneter | N StudentArray);
PROCEDURE PassSt udent s2(p_Paraneter | N OUT StudentArray);
PROCEDURE PassSt udent s3(p_Paraneter | N OUT NOCOPY Student Array);

-- Test procedure.
PROCEDURE Co;
END CopyFast ;

CREATE OR REPLACE PACKAGE BODY CopyFast AS

PROCEDURE PassSt udent s1(p_Paraneter | N StudentArray)

BEG N

IS
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NULL;
END PassSt udent s1;
PROCEDURE PassStudents2(p_Paraneter IN QUT StudentArray) IS
BEG N
NULL,;
END PassSt udent s2;

PROCEDURE PassSt udent s3( p_Paranmeter | N OUT NOCOPY Student Array)
BEG N

NULL;
END PassStudent s3;

PROCEDURE Go | S
v_StudentArray StudentArray := Student Array(NULL);
v_St udent Rec st udent sYRONTYPE;
v_Ti mrel NUMBER,
v_Ti mne2 NUMBER,
v_Ti mre3 NUMBER;
v_Ti mre4 NUMBER,
BEG N
-- Fill up the array with 50,001 copies of David Dinsnore's
-- record.
SELECT *
I NTO v_St udent Array( 1)
FROM st udent s
WHERE | D = 10007,
v_Student Array. EXTEND( 50000, 1);

-- Call each version of PassStudents, and tinme them

-- DBMS_UTILITY.GET_TIME will return the current tinme, in
-- hundredths of a second.

v_Timel := DBMS_UTI LI TY. GET_TI ME;

PassSt udent s1(v_St udent Array);

v_Ti me2 := DBMS_UTI LI TY. GET_TI MVE;

PassSt udent s2(v_St udent Arr ay) ;

v_Time3 := DBMS_UTI LI TY. GET_TI ME;

PassSt udent s3(v_St udent Arr ay) ;

v_Ti me4 := DBMS_UTI LI TY. GET_TI MVE;

-- Qutput the results.
DBMS_OUTPUT. PUT_LINE(' Tine to pass IN ' ||
TO CHAR((v_Tinme2 - v_Tinmel) / 100));
DBMS_OUTPUT. PUT_LINE(' Tine to pass IN OQUT: ' ||
TO CHAR((v_Time3 - v_Tinme2) / 100));
DBMS_OUTPUT. PUT_LINE(' Tine to pass I N OUT NOCOPY: ' ||
TO CHAR((v_Tinmed4 - v_Tinme3) / 100));
END Co;
END CopyFast ;
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14
EXTEND
PassStudents PL/SQL student
50 001
PassStudentsl IN PassStudents2 IN OUT
INOUT NOCOPY PassStudents2
CopyFast.Go
Time to pass IN. 0O
Tine to pass IN OQUT: 4.28
Tine to pass | N OQUT NOCOPY: O
ouT IN IN OUT NOCOPY

7.

nopar ans. sql
CREATE OR REPLACE PROCEDURE NoPar amsP AS
BEG N
DBMS_OUTPUT. PUT_LI NE(' No Paraneters!');
END NoPar ansP;

CREATE OR REPLACE FUNCTI ON NoPar ansF
RETURN DATE AS

BEG N
RETURN SYSDATE;

END NoPar ansF;

BEG N
NoPar ansP,
DBMS_OUTPUT. PUT_LI NE(' Cal Ii ng NoParansF on ' ||
TO_CHAR( NoPar ansF, ' DD- MON- YYYY'));
END;

g Oracle8i CALL

R

8.

Cal | Me. sql
CREATE OR REPLACE PROCEDURE Cal | Me(
p_Par amet er A VARCHAR2,
p_Par anmet er B NUMBER,
p_Par amet er C BOCLEAN,

PassStudents3
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4
p_Par anet er D DATE) AS
BEG N
NULL,;
END Cal | Me;
Cal | Me. sql
DECLARE
v_Vari abl el VARCHAR2( 10);
v_Vari abl e2 NUMBER(7, 6) ;
v_Vari abl e3 BOOLEAN;
v_Vari abl e4 DATE;
BEG N
Cal | Me(v_Vari abl el, v_Variable2, v_Variable3, v_Variabled),;
END;
v_Variablel P_ParameterA
v_Variable2 p_ParameterB
Positional Notation . 3GL C
Named Notation
Cal | Me. sql
DECLARE

v_Vari abl el VARCHAR2( 10);

v_Vari abl e2 NUMBER(7, 6) ;

v_Vari abl e3 BOOLEAN;

v_Vari abl e4 DATE;

BEG N

Cal | Me(p_Paranmeter A => v_Vari abl el,
p_ParanmeterB => v_Vari abl e2,
p_ParameterC => v_Vari abl e3,
p_ParaneterD => v_Vari abl e4);

CdlMe:
Cal | Me. sql
DECLARE
v_Vari abl el VARCHAR2( 10);
v_Vari abl e2 NUMBER(7, 6) ;
v_Vari abl e3 BOOLEAN;
v_Vari abl e4 DATE;
BEG N
Cal | Me(p_ParameterB => v_Vari abl e2,
p_ParaneterC => v_Vari abl e3,
p_ParameterD => v_Vari abl e4,
p_Paranmeter A => v_Vari abl el);
END;
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Cal | Me. sql
DECLARE
v_Vari abl el VARCHAR2( 10);
v_Vari abl e2 NUMBER(7, 6) ;
v_Vari abl e3 BOOLEAN;
v_Vari abl e4 DATE;
BEG N
-- First 2 paraneters passed by position, the second 2 are
-- passed by nane.
Cal | Me(v_Variabl el, v_Variabl e2,
p_ParameterC => v_Vari abl e3,
p_ParaneterD => v_Vari abl e4);

PL/SQL Ada

10

10
4-3
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4
PL/SQL PL/SQL
0.
parameter_name [mode] parameter_type{: = | DEFAULT} initial_value
parameter_name mode IN OUT IN
OUT ,parameter_type initial_value
:= DEFAULT
AddNewStudent
def aul t. sql
CREATE OR REPLACE PROCEDURE AddNewsSt udent (
p_FirstName students.first_nane%lYPE,
p_Last Name students.|ast_name%l YPE,
p_Maj or student s. naj or Y YPE DEFAULT ' Economics') AS

BEG N
-- Insert a newrowin the students table. Use
-- student _sequence to generate the new student ID, and
-- 0 for current_credits.
I NSERT | NTO students VALUES (student_sequence. nextval,
p_FirstNane, p_LastNanme, p_Mjor, 0);
END AddNewSt udent ;

p_Major
defaul t. sql
BEG N
AddNewsSt udent (' Simon', 'Salovitz');
END;
defaul t.sql
BEG N

AddNewst udent (p_Fi rst Name => ' Veronica',
p_Last Name => 'Vassily');
END;

Def aul t Tt est . sql
CREATE OR REPLACE PROCEDURE Def aul t Test (
p_Par amet er A NUMBER DEFAULT 10,
p_Par amet er B VARCHAR2 DEFAULT ' abcdef',
p_Par amet er C DATE DEFAULT SYSDATE) AS
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BEG N
DBVS_OUTPUT. PUT_LI NE(
"Ar ' || p_ParaneterA ||
B: ' || p_ParaneterB ||
C ' || TOCHAR(p_ParaneterC, 'DD MON-YYYY'));

END Def aul t Test ;

DefaultTest
p_ParameterB p_ParameterA p_ParameterC

Def aul t Tt est . sql
SQL> BEG N
2 Defaul t Test(p_ParanmeterA => 7, p_ParanmeterC => '30-DEC-95'");
3 END;
4/
A 7 B: abcdef C: 30-DEC 1995
PL/ SQL procedure successfully conpl eted.

p_ParameterB
p_ParameterC

Def aul t Test . sql

SQ.> BEA N
2 -- Uses the default value for both p_ParaneterB and
3 -- p_ParaneterC
4 Def aul t Test (7);
5 END;
6 /

A 7 B: abcdef C 17-COCT-1999
PL/ SQL procedure successfully conpl et ed.

4.1.4

. ouT

. NOCOPY Oracle8i
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ouT
SQL 5
4.2
PL/SQL Ada
PL/SQL
5
PL/SQL PL/SQL
4.2.1

Cl assPackage. sql
CREATE OR REPLACE PACKAGE O assPackage AS
-- Add a new student into the specified class.
PROCEDURE AddSt udent (p_StudentI D | N students. i d%YPE,
p_Department | N cl asses. depart nent %9 YPE,
p_Cour se I'N cl asses. cour se% YPE) ;

-- Renoves the specified student fromthe specified class.

PROCEDURE RenoveStudent (p_Student! D | N students.id%YPE,
p_Department | N cl asses. depart nent %9 YPE,
p_Cour se I'N cl asses. cour se% YPE) ;

-- Exception raised by RenpveStudent.
e_St udent Not Regi st ered EXCEPTI ON;

-- Table type used to hold student info.
TYPE t _Student | DTable IS TABLE OF students. i d%YPE
| NDEX BY BI NARY_I| NTEGER;

-- Returns a PL/SQL table containing the students currently
-- in the specified class.
PROCEDURE O assLi st (p_Departnent | N cl asses. depart nent % YPE,
p_Cour se IN cl asses. cour se% YPE,
p_I Ds QUT t_Student | DTabl e,
p_NunSt udents | N OQUT Bl NARY_| NTEGER) ;
END O assPackage;

ClassPackage
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CREATE [ OR REPLACE] PACKAGE package nane{!|S | AS}

type_definition]
procedure_specification]
function_specification]
variable_declaration]
exception_declaration]
cursor_declaration]
pragma_declaration

END [ package_name] ;

4.2.2

package name

WHERE

ClassPackage

Cl assPackage. sq

CREATE OR REPLACE PACKAGE BCDY Cl assPackage AS

-- Add a new student for the specified class

PROCEDURE AddSt udent (p_StudentI D | N students. i d%WYPE
p_Departrment | N cl asses. depart nent %9 YPE
p_Cour se IN cl asses. courseYPE) IS

BEG N

I NSERT | NTO regi stered_students (student_id, department, course)
VALUES (p_Student| D, p_Departnent, p_Course);

END AddSt udent ;

-- Renoves the specified student fromthe specified class.

PROCEDURE RenpveSt udent (p_Student| D I N students.id¥YPE
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p_Departnent | N cl asses. depart nent % YPE,
p_Course | N cl asses. course%dYPE) | S
BEG N
DELETE FROM regi st ered_students
WHERE student _id = p_Student|D
AND department = p_Depart nment
AND course = p_Cour se;

-- Check to see if the DELETE operation was successful. |f
-- it didn't match any rows, raise an error.
I F SQLYNOTFOUND THEN
RAI SE e_St udent Not Regi st er ed;
END | F;
END RenpvesSt udent ;

-- Returns a PL/SQL table containing the students currently

-- in the specified class.

PROCEDURE O assList( p_Departnment | N classes. depart nment % YPE,
p_Cour se IN cl asses. cour se%d YPE,
p_I Ds QUT t_Student| DTabl e,
p_NunStudents | N OUT Bl NARY_I NTEGER) | S

v_Student| D regi stered_students. student _i d%YPE;

-- Local cursor to fetch the registered students.
CURSOR c_Regi steredStudents | S
SELECT student _id
FROM r egi st ered_students
WHERE departnment = p_Departnment
AND course = p_Cour se;
BEG N
/* p_NunBStudents will be the table index. It will start at
* 0, and be incremented each tinme through the fetch | oop.

* At the end of the loop, it will have the nunber of rows
* fetched, and therefore the nunber of rows returned in
* p_IDs.

*/

p_Nunft udents : = 0;

OPEN c_Regi st er edSt udent s;

LOoP
FETCH c_Regi st eredStudents | NTO v_St udent | D
EXI T WHEN c_Regi st er edSt udent s¥NOTFOUND;
p_Nunftudents := p_NunStudents + 1;
p_I Ds(p_Nunftudents) := v_Student!| D

END LOOP;

END C asslLi st;
END d assPackage;



Chinaspubscom

e_StudentNotRegistered

FunctionA
packageError. sql
CREATE OR REPLACE PACKAGE PackageA AS
FUNCTI ON Functi onA(p_Paraneterl | N NUMBER,
p_Parameter2 | N DATE)
RETURN VARCHARZ;
END PackageA,;
CREATE OR REPLACE PACKAGE BODY PackageA AS
FUNCTI ON Functi onA(p_Paraneterl | N CHAR)
RETURN VARCHARZ;
END PackageA,
PacgageA
PLS-00328: A subprogram body nust be defined for the forward
decl aration of FUNCTI ONA.
PLS-00323: subprogram or cursor 'FUNCTIONA'" is declared in a
package specification and nust be defined in the package
body.
4.2.3
PL/SQL ClassPackage.RemoveStudent:
BEG N
Cl assPackage. RenpveSt udent (10006, 'HI' S, 101);
END;
ClassList
ClassPackage.t_StudentIDTable 14
PL/SQL
cal |l CL. sql
DECLARE

v_Hi storyStudents O assPackage.t_Student| DTabl e;
v_NunSt udent s Bl NARY_| NTEGER : = 20;
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BEG N
-- Fill the PL/ISQL table with the first 20 History 101
-- students.
Cl assPackage. C assList('H S, 101, v_Hi storyStudents,
v_Nunft udent s) ;

-- Insert these students into tenp_table.
FOR v_LoopCounter IN 1..v_Nunftudents LOOP
I NSERT | NTO tenp_t abl e (numcol, char_col)
VALUES (v_Hi st oryStudents(v_LoopCounter),
"In Hstory 101');

END LOOP;
END;
RemoveStuent
e_StudentNotRegistered ClassPackage. e_StudentNot
Registered
ClassPackage.AddStudent ClassPackage.RemoveStudent
registered_student students
classes

Cl assPackage?2. sql
CREATE OR REPLACE PACKAGE BODY C assPackage AS

-- Uility procedure that updates students and classes to reflect
-- the change. If p_Add is TRUE, then the tables are updated for
-- the addition of the student to the class. If it is FALSE,
-- then they are updated for the renoval of the student.
PROCEDURE Updat eSt udent sAndCl asses(

p_Add I N BOOLEAN,

p_Student|I D I N students. i d%YPE,

p_Department | N cl asses. depart nent %0 YPE,

p_Cour se I'N cl asses. course%YPE) 1S

-- Nunber of credits for the requested class
v_NunCredi ts classes. num credit sYYPE;
BEG N
-- First determ ne NunCredits.
SELECT numcredits
INTO v_NunCredits
FROM cl asses
WHERE department = p_Depart ment
AND course = p_Course;

I F (p_Add) THEN
-- Add NunCredits to the student's course | oad
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UPDATE STUDENTS
SET current _credits = current_credits + v_NunCredits
WHERE | D = p_Student| D,

-- And increase current_students
UPDATE cl asses
SET current _students = current_students + 1
WHERE departnment = p_Depart nent
AND course = p_Course;
ELSE
-- Renmove NunCredits fromthe students course | oad
UPDATE STUDENTS
SET current _credits = current_credits - v_NunCredits
VWHERE | D = p_Student | D,

-- And decrease current_students
UPDATE cl asses
SET current _students = current_students - 1
VWHERE departnment = p_Depart nent
AND course = p_Cour se;
END | F;
END Updat eSt udent sAndCl asses;

-- Add a new student for the specified class.
PROCEDURE AddSt udent (p_Student| D I N students. i d%YPE,
p_Departnent | N cl asses. depart nent % YPE,
p_Cour se I'N cl asses. course%YPE) 1S
BEG N
I NSERT | NTO regi stered_students (student _id, departnent, course)
VALUES (p_Student| D, p_Departnent, p_Course);

Updat eSt udent sAndd asses(TRUE, p_Student| D, p_Departnent,
p_Course);
END AddSt udent;

-- Renpbves the specified student fromthe specified class.
PROCEDURE RenpveStudent (p_Student| D IN students. i d%'YPE,
p_Departnent | N cl asses. depart nent %9 YPE,
p_Course IN classes. course%YPE) | S
BEG N
DELETE FROM regi st ered_students
WHERE student _id = p_Student| D
AND departnment = p_Departnent
AND course = p_Course;

-- Check to see if the DELETE operation was successful. If
-- it didn't match any rows, raise an error.
| F SQLYANOTFOUND THEN
RAI SE e_St udent Not Regi st er ed;
END | F;
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Updat eSt udent sAndCl asses( FALSE, p_Student| D, p_Departnent,
p_Cour se) ;

END RenpveSt udent;

END O assPackage;

UpdateStudentAndclasses
AddStudent RemoveStudent

4.2.4

Overloading

PL/SQL ID
ClassPackage

overl oad. sql
CREATE OR REPLACE PACKAGE O assPackage AS

-- Add a new student into the specified class.

PROCEDURE AddSt udent (p_Student| D | N students. i d%YPE,
p_Departnment | N cl asses. depart ment %I YPE,
p_Course | N cl asses. cour se%lYPE) ;

-- Also adds a new student, by specifying the first and | ast

-- names, rather than | D nunber.

PROCEDURE AddSt udent (p_FirstNane | N students. first_name% YPE,
p_Last Name | N students.|ast_nane%l YPE,
p_Department | N cl asses. depart nent %9 YPE,
p_Cour se I'N cl asses. cour se%dYPE) ;

END d assPackage;

CREATE OR REPLACE PACKAGE BODY C assPackage AS
-- Add a new student for the specified class.
PROCEDURE AddSt udent (p_Student|I D I N students. i d%dYPE,
p_Departnment | N cl asses. depart nent %9 YPE,
p_Course IN classes. course%YPE) | S
BEG N
I NSERT | NTO regi stered_students (student_id, department, course)
VALUES (p_Student!| D, p_Departnent, p_Course);
END AddSt udent ;

-- Add a new student by nanme, rather than ID.

PROCEDURE AddSt udent (p_First Nane | N students. first_nane%l YPE,
p_Last Nanme | N students.|ast_nanme%l YPE,
p_Departnment | N cl asses. depart nment % YPE,
p_Cour se IN cl asses. course%YPE) IS
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v_Student | D students. | DY YPE;

BEG N
/* First we need to get the ID fromthe students table. */
SELECT I D

I NTO v_Student | D

FROM st udent s

WHERE first_nanme = p_FirstNane
AND | ast _name = p_Last Nane;

-- Now we can add the student by ID.

I NSERT | NTO regi stered_students (student_id, departnment, course)
VALUES (v_Student| D, p_Departnent, p_Course);

END AddSt udent ;

END Cd assPackage;

Music410
BEGA N
Cl assPackage. AddSt udent (10000, 'MJS', 410);
END;
BEG N
Cl assPackage. AddStudent (' Rita', 'Razmataz', 'MJS, 410);
END;

PROCEDURE over | oadMe(p_TheParaneter | N NUMBER) ;
PROCEDURE over | oadMe( p_ThePar anet er OUT NUMBER);

FUNCTI ON over |l oadMeToo RETURN DATE;

FUNCTI ON over |l oadMeToo RETURN NUMBER;

. type family
CHAR VARCHARZ2

PROCEDURE Over | oadChar (p_TheParaneter |IN CHAR);
PROCEDURE Over | oadChar (p_ThePar aneter | N VARCHAR?) ;

PL/SQL
PL/SQL “  PLS-307:too many declaration of
subprogram’ match this call”
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obj ect Over | oad. sql
CREATE OR REPLACE TYPE t1 AS OBJECT (
f NUMBER
)
CREATE OR REPLACE TYPE t2 AS OBJECT (
f NUMBER
)i
obj ect Over| oad. sql
CREATE OR REPLACE PACKAGE Overl oad AS
PROCEDURE Proc(p_Paraneterl IN t1);
PROCEDURE Proc(p_Paraneterl IN t2);
END Over | oad;
CREATE OR REPLACE PACKAGE BODY Overl oad AS
PROCEDURE Proc(p_Paraneterl INt1) IS
BEG N
DBMS_OUTPUT. PUT_LINE(' Proc(t1): ' || p_Paraneterl.f);
END Proc;
PROCEDURE Proc(p_Paranmeterl INt2) IS
BEG N
DBMS_OUTPUT. PUT_LINE(' Proc(t2): ' || p_Paraneterl.f);
END Proc;
END Over | oad;
obj ect Over| oad. sql
SQ.> DECLARE
2 v_Objltl :=1t1(1);
3 v_OBj21t2 :=12(2);
4 BEG N
5 Overl oad. Proc(v_Obj 1);
6 Overl oad. proc(v_Ohj 2);
7 END;
8/
Proc(tl): 1
Proc(t2): 2
PL/ SQL procedure successfully conpl et ed.
12,13

4.2.5
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CREATE OR REPLACE PACKAGE BODY package name{lS | AS}
BEG N

initialization_code;
END [ package_name];

package name initialization_code

Random sql
CREATE OR REPLACE PACKAGE Random AS
-- Random nunber generator. Uses the same algorithmas the
-- rand() function in C

-- Used to change the seed. Froma given seed, the sane
-- sequence of random nunmbers will be generated.
PROCEDURE ChangeSeed(p_NewSeed | N NUMBER) ;

-- Returns a random i nteger between 1 and 32767.
FUNCTI ON Rand RETURN NUMBER;

-- Same as Rand, but with a procedural interface.
PROCEDURE Get Rand( p_RandomNunmber OUT NUMBER) ;

-- Returns a randominteger between 1 and p_MaxVal .
FUNCTI ON RandMax( p_MaxVal | N NUMBER) RETURN NUMBER;

-- Same as RandMax, but with a procedural interface.
PROCEDURE Get RandMax( p_RandomNunber OUT NUMBER,
p_MaxVal | N NUMBER) ;
END Random

CREATE OR REPLACE PACKACGE BODY Random AS

/* Used for calculating the next number. */
v_Mil tiplier CONSTANT NUMBER : = 22695477,
v_Increment CONSTANT NUMBER : = 1;

/* Seed used to generate random sequence. */
v_Seed nunber := 1;

PROCEDURE ChangeSeed(p_NewSeed I N NUMBER) | S
BEG N

v_Seed : = p_NewSeed;
END ChangeSeed;

FUNCTI ON Rand RETURN NUMBER | S
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BEG N

v_Seed := MOD(v_Multiplier * v_Seed + v_Increnent,

(2 ** 32));

RETURN BI TAND(v_Seed/ (2 ** 16), 32767);

END Rand;

PROCEDURE Get Rand( p_RandomNunber OUT NUMBER) |S

BEG N

-- Sinply call RandMax and return the val ue.

p_RandomNunber : = Rand;
END Cet Rand;

FUNCTI ON RandMax( p_MaxVal
BEG N

I'N NUMBER) RETURN NUMBER IS

RETURN MOD( Rand, p_MaxVal) + 1;

END RandMax;

PROCEDURE Get RandMax( p_RandomNunber OUT NUMBER,

p_MaxVal

BEG N

I'N NUMBER) | S

-- Sinply call RandMax and return the val ue.
p_RandomNumber : = RandMax(p_MaxVal);

END Get RandMax;

BEG N

/* Package initialization.

tinme in seconds. */

Initialize the seed to the current

ChangeSeed( TO_NUMBER( TO_CHAR( SYSDATE, 'SSSSS')));

END Random

ChangeSeed

Oracle8
CD-ROM A

Oracle 8 &
EEIRA

4.3

Random.Rand

DBMS_RANDOM,

PL/SQL

Oracles8i

SQL
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