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Simple

CREATE OR REPLACE PROCEDURE Sinpl e AS
v_Count er NUVBER;

BEG N
v_Counter :=7

END Si npl e;

& Oracle 5QL"Plus

File Edit Search Optionz Help
SOL> SELECT object_name, object_ type, status =]
2 FROM user_objects WHERE object_name = 'SIMPLE’;

0BJECT_HAME O0BJECT_TYPE STATUS

SIMPLE PROCEDURE UALID

S0L> SELECT text FROM user_source
2 WHERE name = °*SIMPLE' ORDER BY line;

TEXT

PROCEDURE Simple AS
v_Counter HUMBER;
BEGIN
u_Counter := 7;
END Simple;

SQL> SELECT 1line, position, text
2 FROM user_errors
3 WHERE name = °"SIHMPLE®
L ORDER BY sequence;

no rows selected

SQL> -
4 k| 2

51
5-2 user_source
user_objects
user_errors PLS-103
SQL *Plus SHOW ERRORS user_errors

* Warning: Procedure created with compilation errors’
SQL *Plus 2 PL/SQL

PLS-905
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File Edit Search Options Help

#* Oracle SQL*Plus H=1 E3

SOL> SELECT object_pame, object_type, status |
2 FROM user_objects WHERE object_name = 'SIHMPLE';

0BJECT_MAME 0BJECT_TYPE STATUS

SIMPLE PROCEDURE INVALID

SQL> SELECT text FROM user_source
2 WHERE name = 'SIMPLE' ORDER BY line;

TEXT

PROCEDURE Simple AS
v_Counter NHUMBER;
BEGIN
v_Counter := 7
END Simple;

SOL> SELECT l1line, position, text
2 FROM user_errors
3 WHERE name = 'SIHPLE'
4 ORDER BY sequence;

LINE POSITION TERT

5 1 PLS-88183: Encountered the symbol "EMND" when expecting one of
the following:

* ko= - +
<> or t=0
I, .
is danglin
The symbol **;

H
M

g

< / > in mod not rem an exponent (%)
~= »= £= <» and or like between is null is not

was substituted for "END" to continue. =
»

52

SQ.> BEG N Si npl e; END;
2/
BEG N Si npl e; END;
*
ERROR at |ine 1:
ORA-06550: line 1, colum 7:

PLS- 00905: object EXAMPLE. SI MPLE is invalid

ORA- 06550: line 1, colum 7:
PL/ SQL: Statenent ignored

5.1.2

PL/SQL
| ocal Sub. sql
DECLARE
CURSOR c_Al | Students IS
SELECT first_nanme, |ast_nane
FROM st udent s;

v_For mat t edName VARCHAR2(50) ;
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/* Function that will return the first and | ast name
concat enat ed together, separated by a space. */
FUNCTI ON For mat Nanme(p_First Nane | N VARCHAR2,
p_Last Nane | N VARCHAR2)

RETURN VARCHAR2 | S
BEG N

RETURN p_FirstNane || ' ' || p_Last Nane;
END For mat Nane;

-- Begin main block.
BEG N
FOR v_Student Record IN c_All Students LOOP
v_FormattedNane : =
For mat Nane(v_St udent Record. first_nane,
v_Student Record. | ast _nane);
DBMS_OUTPUT. PUT_LI NE(v_For nat t edNane) ;
END LOOP;
END;

ForamtName PL/SQL
PL/SQL

StoredProc FormatName

| ocal Stored. sql
CREATE OR REPLACE PROCEDURE St or edProc AS
/* Local declarations, which include a cursor, variable, and a
function. */
CURSOR c_All Students IS
SELECT first_nane, |ast_nane
FROM st udent s;

v_For mat t edNane VARCHAR2(50) ;

/* Function that will return the first and | ast nane
concat enated together, separated by a space. */
FUNCTI ON For mat Nane(p_Fi rst Name | N VARCHAR2,
p_Last Name | N VARCHAR?)
RETURN VARCHAR2 | S
BEG N
RETURN p_FirstNane || ' ' || p_Last Nan®;
END For mat Nane;

-- Begin main block.
BEG N
FOR v_Student Record IN ¢c_Al | Students LOOP
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v_FornmattedNane : =
For mat Nane(v_St udent Record. first_nane,
v_Student Record. | ast _nane);
DBMS_QOUTPUT. PUT_LI NE(v_For nat t edNane) ;
END LOOP;
END St or edPr oc;

2.
FormatName
c_AllStudent SQL *Plus

I ocal Error. sql
SQL> DECLARE

2 /* Declare FormatNane first. This will generate a conpile
3 error, since all other declarations have to be before
4 any | ocal subprogranms. */

5 FUNCTI ON For nat Name( p_Fi rst Name | N VARCHAR2,

6 p_Last Name | N VARCHAR2)

7 RETURN VARCHARZ2 | S

8 BEG N

9 RETURN p_FirstNanme || ' ' || p_LastNameg;

10 END For nat Name;

11

11 CURSCOR c_All Students IS
12 SELECT first_nane, |ast_nane
13 FROM st udent s;
14
14 v_FormattedNane VARCHAR2(50);
15 -- Begin main bl ock
16 BEG N
17 NULL;
18 END;
19 /
CURSOR c_Al |l Students | S
*
ERROR at line 11:
ORA- 06550: |ine 11, colum 3:
PLS-00103: Encountered the synbol "CURSOR' when expecting one of the
fol | owi ng:
begi n function package pragma procedure form

3. Forward Declarations
PL/SQL

mut ual . sql
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DECLARE
v_TenmpVal BI NARY_I NTEGER : = 5;

-- Local procedure A Note that the code of A calls procedure B.
PROCEDURE A(p_Counter | N OUT BI NARY_INTEGER) IS
BEG N
DBMS_QUTPUT. PUT_LI NE(" A(" || p_Counter || "')");
IF p_Counter > 0 THEN
B(p_Counter);
p_Counter := p_Counter - 1,
END | F;
END A;

-- Local procedure B. Note that the code of B calls procedure A
PROCEDURE B(p_Counter | N OUT BI NARY_I NTEGER) IS
BEG N

DBMS_OUTPUT. PUT_LI NE(' B(" || p_Counter || ')");

p_Counter := p_Counter - 1;

A(p_Counter);

END B;
BEG N
B(v_TenpVal );
END;
A B B
B B A A
B
f orwar dDecl ar ati on. sql
DECLARE

v_TenpVal BI NARY_I NTEGER : = 5;

-- Forward decl aration of procedure B.
PROCEDURE B(p_Counter | N OUT BI NARY | NTEGER) ;

PROCEDURE A(p_Counter I N QUT BI NARY_I NTEGER) | S
BEG N
DBMS_OUTPUT. PUT_LI NE(" A(" || p_Counter || "')");
I'F p_Counter > 0 THEN
B(p_Counter);
p_Counter := p_Counter - 1;
END | F;
END A

PROCEDURE B(p_Counter |N OUT Bl NARY_I NTEGER) IS
BEGI N

DBMS_OUTPUT. PUT_LI NE(' B(" || p_Counter || "')");
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p_Counter := p_Counter - 1;
A(p_Counter);
END B;
BEG N
B(v_TenpVal);
END;

B(5)
A(4)
B(4)
A(3)
B(3)
A(2)
B(2)
A(L)
B(1)
A(0)

4,

over | oadedl ocal . sql
DECLARE
-- Two overl oaded | ocal procedures
PROCEDURE Local Proc(p_Paranmeterl IN NUMBER) IS
BEG N
DBMS_OUTPUT. PUT_LINE(' I n version 1, p_Paranmeterl ="' ||
p_Paraneterl);

END Local Proc;

PROCEDURE Local Proc(p_Parameterl I N VARCHAR2) | S
BEG N
DBMS_OUTPUT. PUT_LI NE(' I n version 2, p_Paraneterl ="' ||
p_Paraneterl);
END Local Proc;
BEG N
-- Call version 1
Local Proc(12345);

-- And version 2
Local Proc(' abcdef');
END;

In version 1, p_Paraneterl = 12345
In version 2, p_Paraneterl = abcdef
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5.1.3

5-1

5-1

p-code

EXECUTE

DBMS_SHARED_POOL.KEEP
p-code

* DBMS_SHARED_POOL 54.1

5.2

521

Oracle
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DDL
4
AlmostFull classes 5-3 AlmostFull AlmostFull
classes 5-3 AlmostFull
AlmostFull temp_table
RecordFullClasses
clasesJ.‘_ _____ |_f- AImostF@
e - Ko B
M,
"'.
N
classes
5-3 AlmostFull
Recor dFul | C asses. sql
CREATE OR REPLACE PROCEDURE Recor dFul | Cl asses AS
CURSOR c¢_C asses IS
SELECT department, course
FROM cl asses;
BEG N
FOR v_d assRecord IN c_C asses LOOP
-- Record all classes that don't have very much room | eft
-- in tenp_table.
I F Al nost Ful | (v_Cl assRecord. department, v_C assRecord. cour se)
THEN
I NSERT | NTO tenp_table (char_col) VALUES
(v_Cl assRecord. departnment || ' ' || v_Cl assRecord. course ||
is almost full!');
END | F;
END LOOP;
END Recor dFul | O asses;
RecordFullClasses 5-4 RecordFullClasses AlmostFull
temp_table RecordFullClasses AlmostFull temp_table
AlmostFull classes RecordFull Classes classes

DLL calsses classes
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classes
ALTER TABLE cl asses ADD (
student _rating NUMBER(2) -- Difficulty rating from1 to 10
)i
classes AlmostFull RecordFullClasses
5-5 SQL *Plus
1
PL/SQL
AlmostFull RecordFIIClasses calsses
5-5 SQL *Plus 5-6
AlmostFull
/_ classes
A
classes ul---—E-—— AlmostFull

RecordFullclasses
temp-table AlmostFull

classes
'_'_'_,_4—_ T
5-4 RecordFlillClasses
2.
5-7 ClassPackage registered_students

registered_students
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& Oracle 5QL*Plus H =l
File Edit Search Options Help
SQL> SELECT object_name, object_ type, status :j

2 FROM user_objects
3 WHERE object_name

IN {"ALMOSTFULL', ‘RECORDFULLCLASSES'});

OBJECT_HAME OBJECT_TYPE STATUS
RECORDFULLCLASSES PROCEDURE uaLID
ALHOSTFULL FUNCTIOH uALID
SOL> ALTER TABLE classes ADD
2 student_rating HUMBER{2) -- Difficulty rating from 1 to 18

3 );
Table altered.
SQL> SELECT object_name, object_type, status

2 FROM user_objects
3 WHERE object_name IN {'ALHOSTFULL', 'RECORDFULLCLASSES'};

OBJECT_HAME OBJECT_TYPE STATUS
RECORDFULLCLASSES PROCEDURE IMUALID
ALHOSTFULL FUHCTIOH IHUALID
sQL> =
A 3
5-5 DDL
4% Oracle SOL*Plus 1 =] E3
File Edit Search Options Help
Table altered. |

SQL> SELECT object_name, object_type, status
2 FROH user_objects
3 WHERE object_name IN {'ALMOSTFULL', 'RECORDFULLCLASSES'};

0BJECT_NAME OBJECT_TYPE STATUS
RECORDFULLCLASSES PROCEDURE INUALID
ALMOSTFULL FUHCTIOHN THUALID

S$0L> exec RecordFullClasses;
PL/SOL procedure successfully completed.
SQL> SELECT object_name, object_type, status

2 FROH user_objects
3 WHERE object_pame IN ("ALMOSTFULL', °RECORDFULLCLASSES®');

0BJECT_NAME OBJECT_TYPE STATUS
RECORDFULLCLASSES PROCEDURE UALID
ALMOSTFULL FUNCTION UALID
sqL> =
1 ap

5-6
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‘//— classPackage
registered-student

w

classPackage
X registerd_student i

57 ClassesPackage

SQL *Plus

dependenci es. sql
SQ> -- First create a sinple table.
SQ.> CREATE TABLE sinple_table (f1 NUMBER);
Tabl e created.

SQ> -- Now create a packaged procedure that references the table.
SQ.> CREATE OR REPLACE PACKAGE Dependee AS

2 PROCEDURE Exanpl e(p_Val | N NUVBER);

3 END Dependee;

4/
Package creat ed.

SQL> CREATE OR REPLACE PACKAGE BODY Dependee AS
2 PROCEDURE Exanpl e(p_Val | N NUVBER) IS

3 BEG N

4 I NSERT | NTO si npl e_t abl e VALUES (p_Val);
5 END Exanpl e;

6 END Dependee;

71
Package body created.

SQ.> -- Now create a procedure that references Dependee.
SQ.> CREATE OR REPLACE PROCEDURE Depender (p_Val | N NUMBER) AS
2 BEG N
3 Dependee. Exanpl e(p_Val + 1);
4 END Depender;
5/
Procedure created.

SQ> -- Query user_objects to see that all objects are valid.
SQ.> SELECT obj ect _nane, object_type, status
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2 FROM user _obj ects
3 WHERE obj ect _nanme I N (' DEPENDER , ' DEPENDEE ,
' S| MPLE_TABLE' ) ;
OBJECT_NAME OBJECT _TYPE STATUS

S| MPLE_TABLE TABLE VALI D
DEPENDEE PACKAGE VALI D
DEPENDEE PACKAGE BODY VALID
DEPENDER PROCEDURE VALI D

SQ.> -- Change the package body only. Note that the header is
SQ.> -- unchanged.
SQ.> CREATE OR REPLACE PACKAGE BODY Dependee AS
2 PROCEDURE Exanpl e(p_Val | N NUMBER) IS
3 BEG N
4 I NSERT | NTO si npl e_tabl e VALUES (p_Val - 1);
5 END Exanpl e;
6 END Dependee;
71
Package body creat ed.

SQ.> -- Now user_objects shows that Depender is still valid.
SQ.> SELECT obj ect _nane, object_type, status

2 FROM user _obj ects

3 VWHERE obj ect _nane | N (' DEPENDER , ' DEPENDEE',

4 * S| MPLE_TABLE' ) ;
OBJECT_NAME OBJECT_TYPE STATUS
SI MPLE_TABLE TABLE VALI D
DEPENDEE PACKAGE VALI D
DEPENDEE PACKAGE BODY VALID
DEPENDER PROCEDURE ~ VALID

SQ> -- Even if we drop the table, it only invalidates the
SQ.> -- package body.

SQ.> DROP TABLE si npl e_t abl e;

Tabl e dropped.

SQ.> SELECT obj ect _nane, object_type, status

2 FROM user _obj ects

3 WHERE obj ect _nanme | N (' DEPENDER , ' DEPENDEE',

4 ' SI MPLE_TABLE' ) ;
OBJECT_NAME OBJECT TYPE STATUS
DEPENDEE PACKAGE VALI D
DEPENDEE PACKAGE BCDY | NVALI D
DEPENDER PROCEDURE VALI D
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161

user_dependencies,all_dependencies, dba dependencies

CD-ROM C
5-8
3.
P1 P2 5-9 P1 P2 P2 P1
SQL *Plus
Depender
Depender
Dependee Boaumple Depende e Exanmple
) « )
simple_table

CFEATE COF FEFLACE FROCEDURE F1 A5

EEGIN

simple_table

5-8

EEGIN

LDEMS_CUTEUT, FUT_LINE( ' Ingids PL1!'): LDENS_CUTEUT . FUT_LINE(

P2y

END F1l:

ENL F1:

5-9 P1 P2

CFEEATE COF FEFLACE FROCEDURE P2 A5

'Ingdds P30
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r enot eDependenci es. sql

SQL> -- Create two procedures. Pl depends on P2.
SQL> CREATE OR REPLACE PROCEDURE P2 AS

2 BEG N

3 DBMS_OUTPUT. PUT_LI NE(' I nside P2!");

4 END P2;

5/
Procedure created.

SQ.> CREATE OR REPLACE PROCEDURE P1 AS
2 BEG N
3 DBMS_QUTPUT. PUT_LI NE(' I nsi de P1!');
4 P2;
5 END P1;
6 /
Procedure created.

SQ.> -- Verify that both procedures are valid.
SQL> SELECT obj ect _nane, object_type, status
2 FROM user _obj ect s
3 WHERE obj ect_nane IN (' P1', 'P2");

OBJECT_NAME OBJECT_TYPE STATUS
P2 PROCEDURE VALI D
P1 PROCEDURE VALI D

SQ.> -- Reconpile P2, which invalidates P1 inmediately.
SQL> ALTER PROCEDURE P2 COWPI LE;
Procedure altered.

SQL> -- Query again to see this.

SQL> SELECT obj ect _nanme, object_type, status
2 FROM user _obj ects

3 WHERE obj ect_name IN (' P1', 'P2");

OBJECT_NAME OBJECT_TYPE STATUS
P2 PROCEDURE VALI D
P1 PROCEDURE I NVALI D
PL P2 P1 P2 5-10
P2 P1 SQL *Plus

r enot eDependenci es. sql
SQ> -- Create a database link that points back to the current
SQ.> -- instance.
SQ.> CREATE DATABASE LI NK | oopback
2 USI NG ' connect _string';
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Dat abase |ink created.
SQ.> -- Change P1 to call P2 over the link.
SQL> CREATE OR REPLACE PROCEDURE P1 AS
2 BEGN
3 DBMS_OUTPUT. PUT_LI NE(' I nside P1!');
4 P2@ oopback;
5 END P1;
6 /
Procedure created.

SQ> -- Verify that both are valid.

SQ.> SELECT obj ect _nane, object_type, status
2 FROM user _obj ects
3  WHERE object_nanme IN ('P1', 'P2");

OBJECT_NAME OBJECT_TYPE STATUS
P2 PROCEDURE VALI D
P1 PROCEDURE VALI D

SQ.> -- Now when we reconpile P2, P1 is not invalidated i mediately.
SQL> ALTER PROCEDURE P2 COMPI LE;
Procedure altered.

SQ.> SELECT obj ect _nane, object_type, status
2 FROM user _obj ects
3  WHERE object_name IN ('P1', 'P2");

OBJECT_NAME OBJECT_TYPE  STATUS
P2 PROCEDURE VALI D
P1 PROCEDURE VALI D
loopback
P1L P2
SELECT P1 P2

CREATE OF FEFLACE FROCELURE F1 A5 CEEATE OF FEFLACE FROCEDURE BZ A5
EETH | || eEvIn
CEMZ_CUTFUT. FUT_LINE( * Incids F1!'); CEMZ_CUTEUT. FUT_LINE( ' Incids F2!');
P2Elcopbacik; —§ END F1;
END' F1;

5-10 P1 P2
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P1
P2
P1 P2 P1
Timestamp Signature
P1
PL/SQL Oracle Forms P2
PL/SQL 2
user_objects

LAST DDL _TIME

. PL/SQL

P2 P1 P1
. P1 PL/SQL Oracle Forms
Forms
PL/SQL2.3 PL/SQL
BFLERAS
P2 P1 P2
P1 P2
REMOTE_DEPENDENCIES_MODE SIGNATURE
init.ora
. REMOTE_DEPENDENCIES MODE= SIGNATURE
SIGNATURE

ALTER SYSTEM SET REMOTE_DEPENDENCI ES_MODE=S| GNATURE

ALTER SYSTEM



CM a'bUbo

com

ALTER SESSI ON SET

PL/SQL2.2

P1

IN
. P1
P1

REMOTE_DEPENDENC!I ES_MODE=SI GNATURE

TIMESTAMP SIGNATURE
TIMESTAMP
P2
P2 P1
P1
P2 P2
P1

ALTER RPCEDURE procedure_name COWPI LE;

procedure_name
ALTER FUNCTI ON function_name COWPI LE;

ALTER PACKACE package_name COWPI LE SPECI FI CATI ON,
ALTER PACKACE package_name COWP| LE BCDY;

5.2.2

SGA
UGA
4
PL/SQL

Oracle 7.3

EXECUTE
UGA

Per si st Pkg. sql
CREATE OR REPLACE PACKAGE Persi st Pkg AS
-- Type which holds an array of student IDs.
TYPE t_Student Tabl e IS TABLE OF students. | DWYPE
I NDEX BY Bl NARY_I| NTEGER;

-- Maxi mum nunber of rows to return each tine.
v_MaxRows NUMBER : = 5;

-- Returns up to v_MaxRows student |D s.
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PROCEDURE ReadSt udent s(p_St udTabl e OUT t_St udent Tabl e,
p_NunRows  OUT NUMBER);

END Per si st Pkg;

CREATE OR REPLACE PACKAGE BODY Persi st Pkg AS
-- Query against students. Since this is global to the package

-- body, it will remain past a database call.
CURSCOR St udent Cursor | S
SELECT I D

FROM st udent s
ORDER BY | ast _nane;

PROCEDURE ReadSt udent s(p_StudTabl e OQUT t_Student Tabl e,
p_NunRows OUT NUMBER) |S
v_Done BOOLEAN : = FALSE;
v_NumRows NUMBER : = 1;
BEG N
I F NOT Student Cursor % SOPEN THEN
-- First open the cursor
OPEN St udent Cur sor;
END | F;

-- Cursor is open, so we can fetch up to v_MaxRows
VWH LE NOT v_Done LOOP
FETCH St udent Cursor | NTO p_St udTabl e(v_NunRows) ;
I F St udent Cur sor ¥NOTFOUND THEN
-- No nore data, so we're finished.
CLOSE St udent Cur sor;
v_Done : = TRUE;
ELSE
v_NunRows : = v_NunmRows + 1;
I'F v_NunmRows > v_MaxRows THEN
v_Done : = TRUE;
END | F;
END | F;

END LOOP;
-- Return the actual nunber of rows fetched.
p_NumRows : = v_NunRows - 1;

END ReadSt udents;
END Per si st Pkg;
PersistPkg.ReadStudents StudentCursor
ReadStudents ReadStudents
PersistPkg.ReadStudents
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cal | RS. sq
DECLARE
v_Student Tabl e Persi st Pkg.t_Student Tabl e
v_NurmRows NUMBER : = Per si st Pkg. v_MaxRows;
v_First Name students. first_name%l YPE
v_Last Nane students. | ast_nane%lYPE
BEG N
Per si st Pkg. ReadSt udent s(v_St udent Tabl e, v_NunRows) ;
DBMS_QOUTPUT. PUT_LI NE(" Fetched ' || v_NumRows || ' rows:');
FOR v_Count IN 1..v_NunRows LOOP
SELECT first_name, |ast_nane
I NTO v_Fi rst Nane, v_Last Nane
FROM st udent s
WHERE | D = v_St udent Tabl e(v_Count);
DBMS_QOUTPUT. PUT_LINE(V_FirstName || ' ' || v_LastNane)
END LOOP
END;

5-11

# Oracle SOL*Plus =] B3

File Edt Search Options Help

S0L> @chB5\callRs
Fetched 5 rows:
Barbara Blues
David Dinsmore
Ester Elegant
Joanne Junebug
Margaret Hason

PL/SQL procedure successfully completed.

SOL> @chB@5%callRS
Fetched 5 rows:
HManish Hurgatroid
Patrick Poll

Rita Razmataz

Rose Riznit

Shay Shariatpanahy

PL/SQL procedure successfully completed.
50L> BchB5%ycallRs

Fetched 2 rows:

Scott Smith

Timothy Taller

PL/SQL procedure successfully completed.

e

5-11 ReadStudents
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PL/SQL 23 & PL/SQL2'3
i SGA UGA

PRAGVA SERI ALLY_REUSABLE

PersistPkg
PRAGMA 5-12
PersistPkg
% Dracle SOLPlus =]
File Edit Search Options Help
SQL> EchB5\callRs -]

Fetched 5 rows:
Barbara Blues
David Dinsmore
Ester Elegant
Joanne Junebug
Hargaret Mason

PL/SQL procedure successfully completed.

S0L> Bche5\callRs
Fetched 5 rows:
Barbara Blues
David Dinsmore
Ester Elegant
Joanne Junebug
Margaret HMason

PL/SOL procedure successfully completed.

SQL> Bch@5\callRs
Fetched 5 rows:
Barbara Blues
David Dinsmore
Ester Elegant
Joanne Junebug
Margaret HMason

PL/SOL procedure successfully completed.

LI

S

5-12 ReadStudents

Per si st Pkg2. sql
CREATE OR REPLACE PACKAGCE Persi st Pkg AS
PRAGVA SERI ALLY_REUSABLE

-- Type that holds an array of student |Ds.
TYPE t _Student Table |I'S TABLE OF students. | DWYPE
| NDEX BY Bl NARY_| NTEGER
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-- Maxi mum nunber of rows to return each tine.

v_MaxRows NUMBER : = 5;

-- Returns up to v_MaxRows student

| Ds.

PROCEDURE ReadSt udent s(p_St udTabl e OUT t _St udent Tabl e,

p_NunRows

END Per si st Pkg;

OUT NUMBER) ;

CREATE OR REPLACE PACKAGE BODY Persi st Pkg AS

PRAGVA SERI ALLY_REUSABLE;

-- Query against students. Even though this is global to the
-- package body, it will be reset after each database call,
-- because the package is now serially reusable.
CURSOR St udent Cursor |S
SELECT ID
FROM st udent s
ORDER BY | ast _nane;
END Per si st Pkg;
PersistPkg
5-2
5-2
SGA UGA
MTS MTS
UGA
MTS MTS
Oracle
2.

anonynousDependenci es. sql
CREATE OR REPLACE PACKAGE Si npl ePkg AS

v_d obal Var NUMBER : = 1;
PROCEDURE Updat eVar ;
END Si npl ePkg;
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CREATE OR REPLACE PACKAGE BODY Si npl ePkg AS
PROCEDURE Updat eVar 1S
BEG N
v_d obal Var := 7;
END Updat eVar ;
END Si npl ePkg;

SimplePkg v_GlobalVar.
SimplePkg.UpdateVar:
BEG N

Si npl ePkg. Updat eVar ;
END;

SimplePkg

BEG N

ERROR at line 1:

ORA- 04068: existing state of packages has been di scarded

ORA- 04061: existing state of package "EXAMPLE. SI MPLEPKG' has been
i nval i dat ed

ORA- 04065: not executed, altered or dropped package
" EXAMPLE. SI MPLEPKG'

ORA- 06508: PL/SQ.: could not find programunit being called

ORA-06512: at line 2

5-13

SimplePkg ORA-4068

e

simpleFkg

ar_Global%ar
LTpdatear

5 I Ly L i[= EESSEFEITE SIS

SimplePky
v_GlobaVar

5-13

SimplePkg.

SimplePkg
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5
5.2.3
1. EXECUTE
SELECT INSERT UPDATE DELETE
GRANT
EXECUTE RecordFull Classses 521

execut e. sql
CREATE OR REPLACE PROCEDURE RecordFul | Cl asses AS
CURSOR c_C asses IS
SELECT department, course
FROM cl asses;
BEG N
FOR v_C assRecord IN c_Cl asses LOOP
-- Record all classes that don't have very nmuch room | eft
-- in tenp_table.
I'F Al nost Ful | (v_C assRecord. departnment, v_C assRecord. course) THEN
I NSERT | NTO tenp_table (char_col) VALUES

(v_Cl assRecord. departnment || ' ' || v_Cl assRecord. course ||
is almost full!');
END | F;
END LOOP;

END RecordFul | O asses;

execute.sql UserA UserB
DBA
execute.out
RecordFullClassses AlmostFull, classes temp_table
UserA RecordFullClassses UserA RecordFullClassses
UserB,

execut e. sql
GRANT EXECUTE ON RecordFl | d assses TO User B;

UserB RecordFullClassses

execut e. sql
BEG N
User A. Recor dFul | O asses;
END;

UserA 5-14 UserA
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UserA UserB GRANT
UserA.temp_table
UserB temp_table 5-15 UserB UserA.

RecordPullClasses f - ————|-—-—-—-—---——- [

temp-table classes |

Thera LlserE

e

UserA.temp_table

5-14 UserA

RecordFull Classes f---—--F—-—-—-—-—-—-—-—--— *

temp-table classes teump_table

sersa Tser®

‘ll'\— \ ‘.IL UserB.temp_table

UserA.temp_table

5-15 UserA UserB temp_table
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5
RecordFul | Classses( ) UserA
UserB UserA RecordFullClassses temp_table
UserA UserB
Oracle 81 & OraCl es'
EHERA 1 ”
2.

5-15 UserA temp_table

RecordFullClasses UserB RecordFullClasses
UserA

execut e. sql
CREATE OR REPLACE PROCEDURE RecordFul | C asses AS
CURSOR c_Cl asses IS
SELECT department, course
FROM User A. cl asses;
BEG N
FOR v_Cl assRecord IN c_C asses LOOP
-- Record all classes that don't have very nuch room | eft
-- in tenp_table.
I F User A. Al nost Ful | (v_Cl assRecord. depart nent,
v_Cl assRecord. course) THEN
I NSERT | NTO tenp_table (char_col) VALUES

(v_C assRecord. departnent || ' ' || v_C assRecord. course ||
is alnost full!');
END | F;
END LOOP;
END RecordFul | O asses;
RecordFullClasses UserA classes SELECT
AlmostFull EXECUTE UserB 5-16
UserA UserB. RecordFullClassesd

execut e. sql
GRANT SELECT ON cl asses TO UserB;
GRANT EXECUTE ON Al nost Full TO User B;

5-17
execut e. sql
CREATE ROLE User A Rol g;
GRANT SELECT ON cl asses TO User A Rol €;
GRANT EXECUTE ON Al nost Full TO User A _Rol g;
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GRANT UserA Role to UserB;

Tkeera

RecordFullClasses

AlmostFull )

classes | —

temp_table

UserB.temp_table r

5-16 UserB RecordFullClasses

RecordPullC] ssses

classes [}

temp_table

Tserd

UserB.RecordFullClasses

5-17
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RecordFullClasses PL-201

PLS-201: identifier 'CLASSES nmnust be decl ared
PLS-201: identifier 'ALMOSTFULL' nust be decl ared

Oracle7.3

DDL

SET ROLE
GRANT REVOKE

3.
. 5.2.3
Oracle 81 &
ot UserA UserB temp_table
UserA.tmep_table.RecordFull Classes
Oracle8i

AUTHID

AUTHID
CREATE [ OR REPLACE] FUNCTI ON functi on_nane
[ parameter_list] RETURN return_type
[ AUTH D { CURRENT_USER | DEFINER}] {1S | AS}
function_body;

CREATE [ OR REPLACE] PROCEDURE procedure_name
[ parameter_list]
[ AUTHI D { CURRENT_USER | DEFINER}] {IS | AS}
functi on_body;

CREATE [ OR REPLACE] PACKAGE package_spec_name
[ AUTHI D { CURRENT_USER | DEFINER}] {IS | AS}

PL/SQL
GRANT REVOKE

SET ROLE

5-15
RecordFullClasses UserA
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package_spec;

CREATE [ OR REPLACE] TYPE type_name
[ AUTH D { CURRENT_USER | DEFINER}] {IS | AS} OBJECT

type_spec;
AUTHID CURRENT_USER
DEFINER AUTHID
RecordFullClasses
i nvokers. sql

CREATE OR REPLACE PROCEDURE RecordFul | O asses
AUTHI D CURRENT_USER AS

-- Note that we have to preface classes and AlnostFull with
-- UserA, since both of these are owned by UserA only.
CURSOR c_C asses IS
SELECT departnment, course
FROM User A. cl asses;
BEG N
FOR v_C assRecord IN c_Cl asses LOOP
-- Record all classes that don't have very nmuch room |l eft
-- in tenp_table.
I F User A. Al nost Ful | (v_Cl assRecord. depart nent,
v_Cl assRecord. course) THEN
I NSERT | NTO tenp_table (char_col) VALUES

(v_d assRecord. department || ' ' || v_C assRecord.course ||
'"is almost full!");
END | F;
END LOOP;

END RecordFul | O asses;

invokers.sql UserA UserB
DBA
invokers.out
UserB RecordFullClasses UserB.temp_table UserA
UserA.temp_table SQL *Plus 5-18

i nvokers. sql

SQL> connect User A/ User A
Connect ed.
SQL> -- Call as UserA. This will insert into UserA tenp_table.
SQ.> BEG N

2 Recor dFul | d asses;

3 COW T;

4 END;

5 |/
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PL/ SQ procedure successfully conpl et ed.

SQ.> -- Query tenp_table. There should be 1 row.
SQ.> SELECT * FROM tenp_tabl e;
NUM_COL CHAR_COL

MJUS 410 is al nost full!

SQL> -- Connect as UserB.

SQ> -- Now the call to RecordFull C asses will insert into
SQ.> -- UserB.tenp_table.
SQL> BEG N

2 User A. Recor dFul | O asses;

3 COW T;

4 END;

5/

PL/ SQL procedure successfully conpl et ed.

SQ.> -- So we should have one row here as well.
SQ.> SELECT * FROM tenp_tabl e;
NUM COL CHAR_COL

MJS 410 is al nost full!

T S T I TS T KRS T T KRS S T o S M S E N B i S I e B S R

temp_table classes -. temp_table
ok =
N

| ""x Tsera TserE
A \'\_
p—
UserA RecordFull_ UserB RecordFull_
Classes Classes
5-18 RecordFullClasses

SQL
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PL/SQL
5-18 GRANT RecordFullClasses classes
AlmostFull PL/SQL UsreA
UserB GRANT
classses GRANT SQL
UserA UserA UserB
RecordFullClasses ORA-942 5-19 SQL *Plus

i nvokers. sqgl

SQL> connect User B/ User B
Connect ed.
SQL> BEG N

2 User A. Recor dFul | O asses;

3 END;

4/
BEGA N
ERROR at line 1:
ORA- 00942: table or view does not exi st
ORA-06512: at "USERA. RECORDFULLCLASSES", line 7
ORA-06512: at "USERA. RECORDFULLCLASSES", line 10
ORA-06512: at line 2

RecordPull Classes
! frvclas ghtsy 777 T T T T T T OO TS *
classes |
i temyp_table | : | | temmp_table
"‘-.L Tlgera \ UgerB
\ E\_
e
UserA RecordFull_ UserB RecordFull_
Classes Classes ORA-942

5-19 classes SELECT

ORA-942 PLS-201
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classes GRANT
5-17

5-20 SQL *Plus

T R R R S I R R T T LA RS S Tl TR S S e Tl TR

RecordFullClasses

{involer's rights) il Al = = =

! L

| !

E AlmestFull ! \

| i I 1

| i L |-

P S I I

1 i |, —-— = = ! I

:.: tE]II.]_."_t able class & '.‘|_ r tE]Ill."_‘t ahl e
Lo

| Tkerd_Tole
| Ulgera TlgerB
i ——
\
UserA RecordFull_ UserB RecordFull_
Classes Classes

5-20

i nvokers. sql

SQ.> connect User A/ User A
Connect ed.
CREATE ROLE User A_Rol e;
Rol e creat ed.
SQL> GRANT SELECT ON cl asses TO User A Rol e;
Grant succeeded.
SQL> GRANT User A _Rol e TO User B;
Grant succeeded.
SQ.> -- Connect as UserB and call.
SQL> connect User B/ UserB
Connect ed.
SQL> -- Now the call to RecordFull C asses will succeed.
SQL> BEG N

2 User A. Recor dFul | C asses;

3 COW T;
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4 END,
5/
PL/ SQL procedure successfully conpl et ed.

SET ROLE SQL
Java Java
PL/SQL Java
Java AUTHID DEFINER
10
PL/SQL
53 SQL
SQL
PL/SQL2.1
SQL PL/SQL2.1 Oracle7 7.1
Oracle8i
TO _CHAR,UPPER, ADD_MONTHS
Oracle
53.1
purity levels 5-3
e SQL WNDS Oracle8i
SELECT 5.3.3
. RNPS
WNPS
e SELECT VALUES SET
WNPS
. UPDATE
WNDS
. PL/SQL CREATE TABLE ALTER TABLE

CHECK PL/SQL PL/SQL
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5
5-3
WNDS DML
RNDS SELECT
WNPS
FETCH
RNPS
SQL
SQL
. IN INOUT OUT
. PL/SQL BOOLEAN RECORD
NUMBER CHAR VARCHAR2 ROWID LONG RAW LONGRAW
DATE Oracle8i
. COMMIT ROLLBACK
Savepoint .
. ALTER SESSION ALTER SYSTEM

FullName.sql

FullName

CREATE OR REPLACE FUNCTI ON Ful | Name (
p_Student | D students. | DY YPE)

RETURN VARCHAR2 1S

v_Result VARCHAR2( 100);
BEG N
SELECT first_name || '
INTO v_Resul t
FROM st udent s
WHERE | D = p_Student!D;

RETURN v_Resul t :
END Ful | Nane;

FullName

SQL *Plus

Ful I Nane. sql
SQL> SELECT ID, Full Nanme(lD)
2 FROM st udent s;

"Ful |

|| last_nane

Nare"

ID

SQL
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ID Full Nane

10000 Scott Smith

10001 Margaret Mason

10002 Joanne Junebug

10003 Mani sh Murgratroid

10004 Patrick Poll

10005 Ti nothy Tall er

10006 Barbara Bl ues

10007 David Di nsnore

10008 Ester El egant

10009 Rose Riznit

10010 Rita Raznataz

10011 Shay Shari at panahy
12 rows sel ect ed.
SQ.> | NSERT | NTO tenp_tabl e (char_col)

2 VALUES (Ful | Nane(10010));

1 row creat ed.

RESTRICT_REFERENCES
PL/SQL SQL PL/SQL
PL/SQL
RESTRICT _REFERENCES Oracle8i

PRAGVA RESTRI CT_REFERENCES( subprogram_or_package_name, VWADS [, WNPS] [, RNDS] [, RNPS]);

subprogram_or_package name Oracle8
DEFAULT WNDS SQL
Oracle8i
StudentOps

RESTRICT_REFERENCES

St udent Ops. sql
CREATE OR REPLACE PACKAGE Student Ops AS
FUNCTI ON Ful | Name(p_Student| D I N students. | DY YPE)
RETURN VARCHARZ;
PRAGVA RESTRI CT_REFERENCES( Ful | Nane, WADS, WAPS, RNPS);

/* Returns the nunber of History nmajors. */
FUNCTI ON NunHi st or yMaj or s
RETURN NUMBER,
PRAGVA RESTRI CT_REFERENCES( NurHi st or yMaj ors, WNDS) ;
END St udent Ops;

CREATE OR REPLACE PACKAGE BODY Student Ops AS
-- Packaged variable to hold the nunber of history mjors.
v_NunmH st NUMBER;
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FUNCTI ON Ful | Nanme(p_Student I D I N students. | DY YPE)

RETURN VARCHAR2 |'S
v_Result VARCHAR2(100);
BEG N
SELECT first_nane || ' ' || last_nane
I NTO v_Resul t
FROM st udent s
WHERE | D = p_Student | D;

RETURN v_Resul t;
END Ful | Nane;

FUNCTI ON NunHi st oryMaj ors RETURN NUMBER | S
v_Result NUMBER;
BEG N
I'F v_NunmHi st |I'S NULL THEN
/* Determne the answer. */
SELECT COUNT(*)
I NTO v_Resul t
FROM st udent s
WHERE major = 'History';
/* And save it for future use. */

v_NunHi st := v_Result;
ELSE

v_Result := v_NuntHi st;
END | F;

RETURN v_Resul t;
END NunHi st oryMj ors;
END St udent Ops;

OracleS8i
5.33

RESTRICT_REFERENCES

PL/SQL
PL/SQL

PL/SQL

PL/SQL

Oralce8i
PL/SQL
SQL
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oraaesx | DEFAULT RESTRICT_REFERENCES
BLERRA
Oracle8
DEFAULT
PRAGVA RESTRI CT_REFERENCES( DEFAULT, WNDS [, WNPS] [, RNDS] [, RNPS]) ;

DefaultPragma:

Def aul t Pragna . sql
CREATE OR REPLACE PACKAGCE Def aul t Pragma AS
FUNCTI ON f1 RETURN NUMBER,
PRAGVA RESTRI CT_REFERENCES(f 1, RNDS, RNPS);

PRAGVA RESTRI CT_REFERENCES( DEFAULT, WADS, WNPS, RNDS, RNPS);
FUNCTI ON f2 RETURN NUMBER
FUNCTI ON f 3 RETURN NUMBER;
END Def aul t Pragng;
CREATE OR REPLACE PACKAGE BCDY Def aul t Pragnma AS
FUNCTI ON f1 RETURN NUMBER | S
BEG N
I NSERT | NTO tenp_table (numcol, char_col)
VALUES (1, 'f1!'");
RETURN 1;
END f1;
FUNCTI ON f2 RETURN NUMBER | S
BEG N
RETURN 2;
END f 2;
-- This function violates the default pragma.
FUNCTI ON f3 RETURN NUMBER | S
BEG N
I NSERT | NTO tenp_table (numcol, char_col)
VALUES (1, 'f3!");
RETURN 3;
END f 3;
END Def aul t Pragmsg;

) f2 f3 f3
temp_table

PL/ SQL: Conpilation unit analysis termni nated
PLS-00452: Subprogram'F3' violates its associated pragnma

RESTRICT_REFERENCES
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CREATE OR REPLACE PACKAGE Student Ops AS
PRAGMA RESTRI CT_REFERENCES ( St udent Ops, \WNDS);

END St udent Ops;
RESTRICT_REFERENCES

TestFunc

Overl oad . sql
CREATE OR REPLACE PACKACE Overl oad AS
FUNCTI ON Test Func(p_Paraneter1l | N NUVBER)
RETURN VARCHARZ;
PRAGVA RESTRI CT_REFERENCES( Test Func, WADS, RNDS, WAPS, RNPS);

FUNCTI ON Test Func(p_Paraneter A | N VARCHAR2,
p_Par amet er B | N DATE)
RETURN VARCHARZ;
PRAGVA RESTRI CT_REFERENCES( Test Func, WADS, RNDS, WNPS, RNPS);
END Over | oad,

CREATE OR REPLACE PACKAGE BODY Overload AS
FUNCTI ON Test Func(p_Parameter1l | N NUVBER)
RETURN VARCHAR2 1S
BEG N
RETURN ' Version 1';
END Test Func;

FUNCTI ON Test Func(p_Paraneter A | N VARCHAR2,
p_Par anet er B | N DATE)
RETURN VARCHAR2 | S
BEG N
RETURN ' Version 2';
END Test Func;
END Overl oad;

SQL *Plus SQL
Overl oad . sql

SQL> SELECT Overl oad. Test Func(1) FROM dual ;
OVERLOAD. TESTFUNC( 1)

Version 1

SQL> SELECT Overl oad. Test Func(' abc', SYSDATE) FROM dual ;
OVERLQOAD. TESTFUNC(' ABC , SYSDATE)

Version 2
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PL/SQL

RESTRICT_REFERENCES

DBMS OUTPUT,DBMS PIPE,DBMS _ALERT,DBMS_SQL, UTL_FILE

RDBMS

Oracle8i SQL
PL/SQL
PL/SQL
rdbms/admin
5.3.2
SQL

Positinal Notation

PRAGMA 5-3
Oracle8i

PL/SQL2.3
PRAGMA
Oracle8i
5-4
$ORACLE_HOME
Name Notation FullName

SELECT Ful | Name p_StudentlD = > 10000 FROM dual ;

5-4 RESTRICT_REFERENCES
DBMS_ALERT —REGISTER COMMIT
DBMS_JOB — SQL
DBMS OUTPUT 7.33
DBMS_PIPE 7.33
DBMS_SQL —EXECUTE PARSE DDL

COMMIT

STANDARD 7.3.3( RAISE_APPLICATIION_ERROR)
UTL_FILE 8.0.6
UTL_HTTP 7.3.3

5.3.3 Oracle8i SQL

Oracle 8i &
THHRA .
= Oracle8i
Oracle8i
Oracle8i

PL/SQL

RESTRICT_REFERENCES

SQL

C Java
PL/SQL



CM a'pUb.COM

10

PL/SQL SQL

StudentOps
St udent Ops2 . sql

CREATE OR REPLACE PACKACE Student Ops AS
FUNCTI ON Ful | Name(p_Student| D I N students. | DY YPE)
RETURN VARCHARZ;

/* Returns the nunber of History nmajors. */
FUNCTI ON NunHi st or yMaj or s
RETURN NUMBER;
END St udent Ops;

SQL *Plus SQL

SQ.> SELECT Student Ops. Ful | Nanme( | D)
2 FROM st udent s
3 WHERE maj or = 'History';
STUDENTOPS. FULLNAME( | D)
Mar gar et Mason
Patrick Poll
Timothy Tall er
SQ.> | NSERT | NTO tenp_table (numcol)
2 VALUES (St udent Ops. NunHi st or yMaj ors);
1 row created.
SQ.> SELECT * FROM tenp_tabl e;
NUM COL CHAR COL

SQL Oracle8i ‘ ORA-14551.:
DML ' InsertTemp:

I nsert Tenp . sql
CREATE OR REPLACE FUNCTI ON | nsert Tenp(
p_Num I N tenp_t abl e. num col % YPE,
p_Char I N tenp_table.char_col % ype)
RETURN NUMBER AS
BEG N
I NSERT | NTO tenp_table (numcol, char_col)
VALUES (p_Num p_Char);
RETURN 0;
END | nsert Tenp;
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SELECT

I nsert Tenp . sql
SQ.> SELECT InsertTenp(1, 'Hello")
2 FROM dual ;
SELECT I nsertTenp(1, 'Hello')
*
ERROR at line 1:
ORA- 14551: cannot performa DM operation inside a query

ORA-06512: at "EXAMPLE. | NSERTTEMP', line 6
ORA-06512: at line 1
1. TRUST
Oracle8i RESTRICT_REFERENCES
Oracle8i
Oracle8i
TRUST
TRUST
RESTRICT_REFERENCES
Trust Pkg . sql
CREATE OR REPLACE PACKAGE Trust Pkg AS
FUNCTI ON ToUpper (p_a VARCHARZ2) RETURN VARCHAR2 IS
LANGUAGE JAVA
NAME ' Test. Uppercase(char[]) return char[]"';
PRAGVA RESTRI CT_REFERENCES( ToUpper, WADS, TRUST);
PROCEDURE Denp(p_in I N VARCHAR2, p_out OUT VARCHAR?);
PRAGVA RESTRI CT_REFERENCES( Denp, WNDS) ;
END Trust Pkg;
CREATE OR REPLACE PACKAGE BODY TrustPkg AS
PROCEDURE Denp(p_in IN VARCHAR2, p_out OUT VARCHAR2) IS
BEG N
p_out := ToUpper(p_in);
END Deno;
END Trust Pkg;
DML TrustPkg.ToUpper Java
10
PL/SQL TRUST
ToUpper WNDS Demo To Upper
2. DML

Oracles8i DML
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RNDS Oracle8i DML
DML DML
UpdateTemp:
DM_Updat e . sql
CREATE OR REPLACE FUNCTI ON Updat eTenp(p_I D I N students. | DY YPE)
RETURN st udents. | DW@YPE AS
BEG N
I NSERT | NTO tenp_table (numcol, char_col)
VALUES(p_I D, 'Updated!");
RETURN p_I D
END Updat eTenp;

Oracle8i

DM_Updat e . sql
UPDATE st udent s
SET major = '"Nutrition'
WHERE Updat eTenp(I D) = ID;

Oracle8i temp_table students
DML
54
Oraclesi, DETERMINISTIC PARALLEL_ENABLE
5.4.1
SGA
LRU
DBMS_SHARED_POOL
DBMS_SHARED_POOL DBMS SHRAED_POOL.KEEP,DBMS
SHARED_POOL.UNKEEPR, DBMS_SHARED_POOL.SIZES.
1. KEEP
DBMS _SHRAED_POOL.KEEP Oracle7.3
SQL

KEEP
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PROCEDURE KEEP name VARCHARZ2, f| ag CHAR DEFAULT'P'

5-5 DBMS
SHARED_POOL.UNKEEP DBMS_SHRAED
_POOL.KEEP

5-5 KEEP
name VARCHAR2 SQL SQL
$sglarea hash_value address
SYS SIZES
flag CHAR S name
C name SQL
S name R’
name
2. UNKEEP
UNKEEP
UNKEEP
PROCEDURE UNKEEP( name VARCHAR2, flag CHAR DEFAULT ‘ P );
KEEP
3. SIZES
PROCEDURE SI ZES minsize NUMBER ;
minsize SIZES DBMS
OUTPUT SQL *Plus SQL
SET SEVEROUPUT ON
5.4.2
PL/SQL PL/SQL
PL/SQL
‘ PLS-123: ’
e Diana PL/SQL Diana
Diana Oracle8i Diana 32K
Oracle8i 64
. 21K
. 32K

. PL/SQL 2
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Oracle8i Diana

5.4.3

orememz ]  Oraclegi —DETERMINISTIC
2EE® | PARALLEL_ENABLE PL/SQL
PL/SQL IS AS

CREATE [ OR REPLACE] FUNCTI ON function_name
[ parameter_list]
RETURN return_type
[ DETERMINISTIC]
[ PARALLEL_ENABLE]
IS | AS
function_body;

DETERMINISTIC
PARALLEL_ENABLE 13

1 DETERMINISTIC

StudentStatus

determ . sql
CREATE OR REPLACE FUNCTI ON St udent St at us(
p_NunCredits | N NUVBER)
RETURN VARCHAR2 AS
BEG N
IF p_NunCredits = 0 THEN
RETURN ' | nactive';
ELSIF p_NunCredits <= 12 THEN
RETURN ' Part Tine';
ELSE
RETURN ' Ful | Tinme';
END | F;
END St udent St at us;

DETERMINISTIC
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determ . sql
CREATE OR REPLACE FUNCTI ON St udent Stat us(p_NunCredits | N NUVBER)
RETURN VARCHAR2
DETERM NI STI C AS
BEG N
IF p_NunCredits = 0 THEN
RETURN ' | nactive';
ELSIF p_NunCredits <= 12 THEN
RETURN ' Part Tine';
ELSE
RETURN ' Ful I Tine';
END | F;
END St udent St at us;

PL/SQL

. SQL
WHERE
. Materialized view ENABLE_QUERY REWRITE,

REFRESH FAST
REFRESH FAST

e SQL WHERE ORDERBY GROUPBY
SQL ORDER MAP
Oracle
Oracle8i PL/SQL
SQL
determ . sql
SELECT id

FROM st udent s
WHERE SUBSTR( St udent Status(current_credits), 1, 20) =
"Part Tinme';
SELECT
Rows Row Source Operation
12 TABLE ACCESS FULL STUDENTS
Rows Execution Pl an
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0 SELECT STATEMENT GOAL: CHOOSE
12 TABLE ACCESS (FULL) OF ' STUDENTS

determ . sql
CREATE | NDEX students_i ndex ON students
(SUBSTR( St udent Status(current_credits), 1, 20))
COWPUTE STATI STI CS;

Rows Row Source Operation

12 TABLE ACCESS BY | NDEX ROW D STUDENTS
13 | NDEX RANGE SCAN (object id 13271)

Rows Execution Pl an

0 SELECT STATEMENT GOAL: FI RST_ROWS
12 TABLE ACCESS (FULL) OF ' STUDENTS'
QUERY REWRITE
GLOBAL REWEITE
Oracle

2. PARALLEL_ENABLE
Oracle SQL
SQL PL/SQL

DML

Oracle8i RESTRICT_REFERENCES
Oracle8i PARALLEL_ENABLE

3. PL/SQL
Oracle8i C Java
PL/SQL DETERMINISTIC PARALLEL_EANBLE PL/SQL

PL/SQL
DETERMINISTIC PARALLEL_EANBLE 10
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5.5

PL/SQL

SQL
PL/SQL S
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