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/* Determines the average grade for the class specified. Grades are
stored in the registered_students table as single characters
A through E. This function will return the average grade, again,
as a single letter. If there are no students registered for
the class, an error is raised. */

p_Department | N VARCHARZ2,

p_Course | N NUMBER) RETURN VARCHAR2 AS

v_Aver ageG ade VARCHAR2(1);
v_Nuneri cGade NUMBER,
v_Nunber St udent s NUMBER;

CURSOR ¢c_Grades 1S
SELECT gr ade
FROM r egi st ered_st udent s
WHERE departnment = p_Departnment
AND course = p_Course;
BEG N
/* First we need to see how many students there are for
this class. If there aren't any, we need to raise an error. */
SELECT COUNT( *)
I NTO v_Nunber St udent s
FROM r egi st ered_st udents
VWHERE departnment = p_Depart nent
AND course = p_Course;

I F v_Nunber Students = 0 THEN
RAI SE_APPLI CATI ON_ERROR(- 20001, 'No students registered for ' ||
p_Departnment || ' ' || p_Course);
END | F;
/* Since grades are stored as letters, we can't use the AVG
function directly on them Instead, we can use the DECCDE
function to convert the letter grades to nuneric val ues,
and take the average of those. */
SELECT AVG( DECODE( gr ade, 'A', 5,

'B, 4,
'C, 3,
‘D, 2,
"E', 1))

I NTO v_Nuneri cG ade

FROM r egi st ered_st udent s

WHERE department = p_Departnment
AND course = p_Course;

/* v_NurericGade now contains the average grade, as a nunber from
1 to 5 W need to convert this back into a letter. The DECODE
function can be used here as well. Note that we are selecting
the result into v_AverageG ade rather than assigning to it,
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because the DECODE function is only legal in a SQL statement. */
SELECT DECODE( ROUND(v_Numeri cGrade),5, 'A',

4, 'B,
3, 'C,
2, 'D,
1, 'E)

I NTO v_Aver ageG ade
FROM dual ;

RETURN v_Aver ageG ade;
END Aver ageG ade;

registered students

SQ.> select * fromregistered_students;
STUDENT_I D DEP COURSE G

-10000CS 102 A
10002 Cs 102 B
10003 CS 102 C
10000 HI S 101
10001 H' S 101
10002 H S 101
10003 HI S 101
10004 H S 101
10005 H' S 101
10007 H S 101
10008 HI S 101
10009 H S 101
10010 H' S 101
10008 NUT 307
10010 NUT 307
10009 MUS 410
10006 MUS 410
10011 MUS 410
10000 MUS 410
20 rows sel ected

WomMmMmwW?>»>»>»0>»®WO0>» 0>

registered_students rel Tables.sql 20
1
102, 101,
410 AverageGrade
“ ” SQL *Plus
cal | AG sql

SQ.> VARI ABLE v_AveG ade VARCHAR2(1)
SQ.> exec :v_AveG ade : = AverageGade('H S, 101)
PL/ SQL procedure successfully conpl et ed.

307
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SQ.> print v_AveG ade
V_AVEGRADE

SQ.> exec :v_AveG ade : = AverageG ade(' NUT', 307)
PL/ SQL procedure successfully conpl et ed.

SQ> print v_AveG ade
V_AVEGRADE

SQ.> exec :v_AveG ade : = AverageG ade(' MJS', 410)
PL/ SQL procedure successfully conpl et ed.

SQ.> print v_AveG ade
V_AVEGRADE

SQ> exec :v_AveG ade : = AverageG ade('CS, 102)
begin :v_AveG ade := AverageG ade('CS', 102); end;
ERROR at line 1:

ORA-20001: No students registered for CS 102

ORA-06512: at "EXAVPLE. AVERAGEGRADE", |ine 29
ORA-2001
2. 1
Debug.Debug
debug_table Debug.Reset debug_table
debug_table
Debugl . sql

CREATE OR REPLACE PACKAGE Debug AS
/* First version of the debug package. This package works
by inserting into the debug_table table. In order to see
the output, select fromdebug_table in SQL*Plus w th:
SELECT debug_str FROM debug_t abl e ORDER BY |inecount; */

/* This is the nmain debug procedure. p_Description will be
concatenated with p_Value, and inserted into debug_table. */
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PROCEDURE Debug(p_Descri ption I N VARCHAR2, p_Val ue | N VARCHAR2);

/* Resets the Debug environnent. Reset is called when the
package is instantiated for the first time, and should be
called to delete the contents of debug_table for a new
session. */

PROCEDURE Reset ;

END Debug;

CREATE OR REPLACE PACKAGE BODY Debug AS
/* v_LineCount is used to order the rows in debug_table. */

v_Li neCount NUMBER;

PROCEDURE Debug(p_Description I N VARCHAR2, p_Value I N VARCHAR2) 1S

BEG N
I NSERT | NTO debug_t abl e (linecount, debug_str)
VALUES (v_LineCount, p_Description || ': ' || p_Value);
COW T;
v_LineCount := v_LineCount + 1;
END Debug;

PROCEDURE Reset | S

BEG N

v_Li neCount := 1;

DELETE FROM debug_t abl e;
END Reset ;

BEG N /* Package initialization code */
Reset ;
END Debug;

debug_table rel Tables.sgp

CREATE TABLE debug_table (
I'i necount NUMBER PRI MARY KEY,
debug_str VARCHAR2(200));

3. 1
AverageGrade
AverageGrade
Debug.Reset Debug.Debug
AverageGrade

Aver ageG ade?2. sql
CREATE OR REPLACE FUNCTI ON Aver ageG ade (
p_Departrment | N VARCHARZ2,
p_Course | N NUMBER) RETURN VARCHAR2 AS
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v_Aver ageG ade VARCHAR2(1);
v_Nuneri cG ade NUMBER,
v_Nunber St udent s NUMBER;

CURSOR ¢c_Grades 1S
SELECT gr ade
FROM r egi st ered_st udent s
VWHERE departnent = p_Depart nent
AND course = p_Cour se;
BEG N
Debug. Reset ;
Debug. Debug(' p_Departnent', p_Departnent);
Debug. Debug(' p_Course', p_Course);

/* First we need to see how nmany students there are for
this class. If there aren't any, we need to raise an
error. */

SELECT COUNT( *)

I NTO v_Nunber St udent s

FROM r egi st ered_st udent s

WHERE department = p_Departnment
AND course = p_Course;

Debug. Debug(' After sel ect, v_Nunber Students', v_Nunber Students);

I F v_Nunber Students = 0 THEN
RAI SE_APPLI CATI ON_ERROR(- 20001, 'No students registered for ' ||
p_Departnent || ' ' || p_Course);

END | F,

SELECT AVG DECODE( gr ade,

1

A
B
c.
D
E

N W h o

. 1)
I NTO v_Nuneri cGrade
FROM regi st ered_students
VWHERE departnent = p_Depart nent
AND course = p_Cour se;
SELECT DECODE( ROUND( v_Nuneri cG ade),

I NTO v_Aver ageG ade
FROM dual ;

Chinapubcom
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RETURN v_Aver ageG ade;
END Aver ageG  ade;

AverageGrade debug_table

SQ.> EXEC :v_AveGrade : = AverageG ade('CS, 102)

begin :v_AveG ade := AverageG ade('CS', 102); end;
*

ERROR at line 1:

ORA-20001: No students registered for CS 102

ORA-06512: at "EXAMPLE. AVERAGEGRADE", |ine 25

ORA-06512: at line 1

SQL> SELECT debug_str FROM debug_t abl e ORDER BY | i necount;
DEBUG_STR

p_Departnment: CS
p_Course: 102
After select, v_NunmberStudents: 0
v_NumberStudents 0,
ORA-20001 SELECT
SELECT 0
SELECT WHERE

SELECT COUNT(*)
I NTO v_Nunber St udent s
FROM r egi st ered_st udent s
WHERE department = p_Departnment
AND course = p_Course;

p_Department p_Course
Debug.Debug p_Department p_Course

Aver ageG ade3. sql
CREATE OR REPLACE FUNCTI ON Aver ageG ade

BEG N

Debug. Reset ;
Debug. Debug(' p_Department’, '''' || p_Department || '''");
Debug. Debug(’ p_Course', ''*' || p_Course || '""");

/* First we need to see how many students there are for

this class. If there aren't any, we need to raise an error. */
SELECT COUNT( *)

I NTO v_Nunber St udent s

FROM r egi st ered_students

WHERE departnent = p_Depart ment
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AND course = p_Course;

Debug. Debug(' After sel ect, v_NunberStudents', v_Nunber Students);

AverageGrade debug_table
p_NumberStudents
registered_students department CHAR 3 p_Deparment VARCHAR2.
‘ CSg SELECT
p_NumberStudents 0

SQL> EXEC :v_AveG ade : = AverageGrade('CS, 102)
begin :v_AveG ade := AverageGade('CS', 102); end;
*

ERROR at line 1:

ORA-20001: No students registered for CS 102
ORA-06512: at "EXAMPLE. AVERAGEGRADE", |ine 25
ORA-06512: at line 1

SQL> SELECT debug_str FROM debug_t abl e ORDER BY | i necount;
DEBUG_STR

p_Departnent: 'CS

p_Course: '102'

After select, v_Number Students: 0

DUMP
registered_students department
96 CHAR 32, ASCII
Oracle SQL
p_Department CHAR

SQL> SELECT DI STI NCT DUMP(depart ment)
2 FROM regi stered_students
3 WHERE department = 'CS';

DUVP( DEPARTMVENT)

Typ=96 Len=3: 67, 83, 32

AverageGrade

CREATE OR REPLACE FUNCTI ON Aver ageG ade (
p_Departnent | N CHAR,
p_Course | N NUMBER) RETURN VARCHAR2 AS

BEG N
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3
END Aver ageG ade;
AverageGrade
L 3-13 SQ.> EXEC :v_AveGrade := AverageG ade('CS, 102)
PL/ SQL procedure successfully conpl et ed.
SQ> print v_AveG ade
V_AVEGRADE
B
WHERE CHAR
%TYPE p_Department
%TYPE AverageGrade
1 1, RETURN
CHAR AverageGrade

Aver ageG ade4. sql
CREATE OR REPLACE FUNCTI ON Aver ageGr ade (
p_Departnent | N registered_students. depart nment % YPE,
p_Course | N registered_students. course%YPE) RETURN CHAR AS

v_Aver ageG ade CHAR(1);

v_Nuneri cGrade NUMBER;

v_Nunber St udent s NUMBER;
BEG N

END Aver ageG  ade;

4. 1
Debug debug_table
AverageGrade
. SQL SELECT
SQL *Plus
. Debug
. AverageGrade SQL
Debug.Debug COMMIT

SELECT FOR UPDATE
Oracles8i Debug.Debug
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PL/SQL
11
. Debug
SELECT Debug debug_table
DBMS OUTPUT Debug
3.2.2
Debug 1/0 ( 1/0
' ) PL/SQL PL/SQL
PL/SQL2.0 , DBMS_OUTPUT,
DBMS_OUTPUT Debug
PL/SQL , SQL *Plus ( 2
) PL/SQL2.3 UTL_FILE
7 UTL_FILE Debug

1. DBMS_OUTPUT

DBMS OUTPUT

PL/SQL DBMS_OUTPUT Oracle user SYS DBMS OUTPUT
EXECUTE PULBIC
Oracle SYS DBMS OUTPUT
DBMS_OUTPUT GET PUT
PUT GET
DBMS OUTPUT ENABLE
PUT PUT PUT_LINE NEW_LINE GET GET_LINE GET_LINES

ENABLE DISABLE
PUT PU-LINE PUT PUT_LINE

PROCEDURE PUT( a VARCHAR2)
PROCEDURE PUT( a NUMBER);
PROCEDURE PUT( a DATE);

PROCEDURE PUT_LINE( a VARCHAR?);
PROCEDURE PUT LI NE( a NUVBER);
PROCEDURE PUT_LINE( a DATE);

a

4 PUT PUT_LINE )
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3
VARCHAR2 NUMBER DATE
255 PUT_LINE
PUT PUT_LINE PUT
NEW_LINE
NEW_LINE NEW_LINE
PROCEDURE NEW LI NE;
NEW_LINE
ENABLE
GET_LINE GET_LINE
PROCEDURE GET_LI NE(|ine OUT VARCHAR2, status OUT | NTEGER) ;
line status line 255
status O status 1
255 255
7
7
GET_LINES
TYPE CHARARR | S TABLE OF VARCHAR2( 255)
I NDEX BY BI NARY_| NTEGER;
PROCEDURE GET_LINES( lines OUT CHARARR,
numlines | N OUT | NTEGER);
line numlines
GET_LINES numlines numlines
GET_LINES GET_LINE
DBMS_OUIPUT CHARARR
GET_LINES DBMS _OUIPUT.CHARARR

DBMSCut put . sql
DECLARE
/* Denonstrates using PUT_LINE and GET_LINE. */
v_Dat a DBMS_QUTPUT. CHARARR;
v_NunLi nes NUMBER;
BEGA N
- Enable the buffer first.
DBMS_OUTPUT. ENABLE( 1000000) ;

- Put sone data in the buffer first, so GET_LINES will
- retrieve sonet hing.

DBMS_QOUTPUT. PUT_LI NE(' Li ne One');

DBMS_QUTPUT. PUT_LI NE(' Li ne Two');

DBMS_OUTPUT. PUT_LI NE(' Li ne Three');
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-- Set the maxi mum nunber of lines that we want to retrieve.
v_Nunlines := 3;

/* Get the contents of the buffer back. Note that v_Data is
decl ared of type DBMS_OUTPUT. CHARARR, so that it matches
the declaration of DBMS_OUTPUT. GET_LI NES. */

DBMS_QOUTPUT. GET_LI NES(v_Dat a, v_Nunli nes);

/* Loop through the returned buffer, and insert the contents
into tenp_table. */
FOR v_Counter IN 1..v_NunLines LOOP
I NSERT | NTO tenp_table (char_col)
VALUES (v_Data(v_Counter));
END LOOP;
END;

GET_LINE GET_LINES GET

TO_CHAR PUT GET

ENABLE DISABLE ENABLE DISABLE

PROCEDURE ENABLE( buf fer_size I N | NTEGER DEFAULT 20000) ;
PROCEDURE DI SABLE;

buffer_size 20,000
1,000,000 PUT PUT_LINE
DISABLE
PUT PUT_LINE
2. DBMS_OUTPUT
DBMS OUTPUT , FIFO
SQL *Plus SERVEROUTPUT
DBMS OUTPUT SERVEROUTPUT SQL *Plus PL/SQL
DBMS_OUTPUT.GET_LINES 3-1
SQL *Plus SET SERVEROUTPUT ON DBMS OUTPUT.ENABLE
SET SERVEROUTPUT ON Sl ZE buffer_si ze
buffer_size DBMS OUTPUT.ENABLE
SERVEROUTPUT ON ,SQL *Plus PL/SQL DBMS_OUTPUT.
GET_LINES

DBMS OUTPUT
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DBMS _OUTPUT
Oracle Reports
DBMS_DUTPUT SQL*Plus

# Oracle 5QLPlus _ [O1] x|
File Edit Search Optionz Help

SQL> SET serveroutput on SIZE 1806600
S0L> BEGIH

DBHMS_OUTPUT .PUT_LIME( "Before loop?'};

FOR v_Counter IN 1..18 LOOP

DBMS_OUTPUT.PUT_LIHE{'Inside loop, counter = ' || v_Counter);

EHD LOOF;

DBHS_OUTPUT .PUT_LINE('After loop?');
END ;
/
Before loop?
Inside loop, counter
Inside loop, counter
Inside loop, counter
Inside loop, counter
Inside loop, counter
Inside loop, counter
Inside loop, counter
Inside loop, counter
Inside loop, counter
Inside loop, counter
After loop?

B0 = Ch W L3N

= 000w OO =

PL/SQL procedure successfully completed.

sQL> -

2l | v

31 SERVEROUTPUT PUT_LINE

DBMS OUTPUT.ENABLE
255 DBMS OUTPUT.PUT DBMS_OUTPUT.PUT_LINE,
DBMS OUTPUT.NEW_LINE
ORA-20000: ORU-10027: buffer overfl ow,
limt of <buf_limt> bytes

or

ORA-20000: ORU 10028: line length overfl ow,
limt of 255 bytes per |ine.

SET SERVEROUTPUT ON

DBMS_OUTPUT.ENABLE 20 000 SET
SERVEROUTPUT ON SQL *Plus
DBMS_OUTPUT.ENABLE 2000

3. 2
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students registered_student
registered_student
students current_credits CountCredits

Count Credi tsl . sql
CREATE OR REPLACE FUNCTI ON CountCredits (
/* Returns the nunber of credits for which the student
identified by p_StudentID is currently registered */
p_StudentI D I N students. | DYIYPE)
RETURN NUMBER AS

v_Total Credits NUMBER;, -- Total nunber of credits
v_CourseCredits NUMBER, -- Credits for one course
CURSOR c_Regi steredCourses | S
SELECT departnent, course
FROM r egi st ered_st udent s
WHERE student _id = p_Student!|D;
BEG N
FOR v_CourseRec I N c_Regi st eredCourses LOOP
-- Determine the credits for this class.
SELECT numcredits
I NTO v_CourseCredits
FROM cl asses
WHERE departnent = v_CourseRec. depart ment
AND course = v_CourseRec. cour se;
-- Add it to the total so far.
v_Total Credits := v_Total Credits + v_CourseCredits;
END LOOP;

RETURN v_Tot al Credi ts;
END Count Credits;
CountCredits SQL
PL/SQL2.1 SQL 5
students

SQL> SELECT I D, CountCredits(ID) "Total Credits"
2 FROM st udents;
ID Total Credits
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3
10007
10008
10009
10010
10011
12 rows sel ected.
Count Credits
4, 2
DBMS OUTPUT CountCredits
Debug?2. sql
CREATE OR REPLACE PACKAGE BODY Debug AS
PROCEDURE Debug(p_Description I N VARCHAR2,
p_Val ue I N VARCHAR2) | S
BEG N
DBMS_OUTPUT. PUT_LI NE(p_Description || ': ' || p_Value);
END Debug;
PROCEDURE Reset |S
BEG N
/* Disable the buffer first, then enable it with the
* maxi mum si ze. Since Dl SABLE purges the buffer, this
* ensures that we will have a fresh buffer whenever
* Reset is called.
*/
DBMS_OUTPUT. DI SABLE;
DBMS_OUTPUT. ENABLE( 1000000) ;
END Reset;
BEG N /* Package initialization code */
Reset ;
END Debug;
debug_table DBMS OUTPUT
Debug DBMS OUTPUT.GET_LINES
SQL *Plus Debug SERVEROUTPUT ON
5. 2
CountCredits
v_TotalCredits Debug

Count Credi t s2. sql
CREATE OR REPLACE FUNCTI ON CountCredits (
/* Returns the nunber of credits for which the student
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identified by p_StudentID is currently registered */
p_Student| D I N students. | DYYPE)
RETURN NUMBER AS

v_Total Credits NUMBER;, -- Total nunber of credits
v_CourseCredits NUMBER, -- Credits for one course
CURSOR c_Regi steredCourses | S
SELECT departnment, course
FROM r egi st ered_st udent s
WHERE student _id = p_Student!|D;
BEG N
Debug. Reset ;
FOR v_CourseRec I N c_Regi st eredCourses LOOP
-- Determine the credits for this class.
SELECT numcredits
I NTO v_CourseCredits
FROM cl asses
WHERE department = v_Cour seRec. depart ment
AND course = v_CourseRec. cour se;
Debug. Debug(' I nsi de | oop, v_CourseCredits', v_CourseCredits);
-- Add it to the total so far.
v_Total Credits := v_Total Credits + v_CourseCredits;
END LOOP;

Debug. Debug(' After |oop, returning', v_Total Credits);
RETURN v_Tot al Credi ts;
END Count Credits;

SQ.> VARI ABLE v_Tot al NUMBER

SQ.> SET SERVEROUTPUT ON

SQL> exec :v_Total := CountCredits(10006);
I nside | oop, v_CourseCredits: 4

Inside | oop, v_CourseCredits: 3

After |oop, returning:

PL/ SQL procedure successfully conpl et ed.

SQL> print v_Total

V_TOTAL
sQL>
SQL *Plus students
CountCredits CountCredits
DBMS OUTPUT SQL CountCredits
“ ORA-6571: " Oracle8i

5 SQL
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Count Credi t s3. sql
CREATE OR REPLACE FUNCTI ON CountCredits (
/* Returns the nunber of credits for which the student
identified by p_StudentIDis currently registered */
p_StudentI D I N students. | DYIYPE)
RETURN NUMBER AS

v_Total Credits NUMBER, -- Total nunber of credits
v_CourseCredits NUMBER, -- Credits for one course
CURSOR c_Regi steredCourses IS
SELECT departnent, course
FROM r egi st ered_st udent s
WHERE student _id = p_Student!|D;
BEG N
FOR v_CourseRec | N c_Regi st eredCour ses LOOP
-- Determine the credits for this class.
SELECT numcredits
I NTO v_CourseCredits
FROM cl asses
WHERE departnent = v_Cour seRec. depart nent
AND course = v_CourseRec. course;

-- Add it to the total so far.
v_Total Credits := v_Total Credits + v_CourseCredits;
END LOOP;

RETURN v_Tot al Credits;
END Count Credits;

CountCredits

SQ.> EXEC :v_Total := CountCredits(10006);
Before | oop, v_Total Credits:

I nside | oop, v_CourseCredits: 4

Inside | oop, v_Total Credits:

Inside |l oop, v_CourseCredits: 3

Inside | oop, v_Total Credits:

After |oop, returning:

PL/ SQL procedure successfully conpl et ed.

v_TotalCredits

Count Cr edi t s4. sql
CREATE OR REPLACE FUNCTI ON CountCredits (
/* Returns the nunber of credits for which the student
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identified by p_StudentID is currently registered */
p_Student| D I N students. | DY YPE)
RETURN NUMBER AS

v_Total Credits NUMBER := 0; -- Total nunber of credits
v_CourseCredits NUMBER, -- Credits for one course
CURSOR c_Regi st eredCourses | S
SELECT departnent, course
FROM r egi st ered_students
WHERE student _id = p_Student| D,
BEG N
FOR v_Cour seRec | N c_Regi st eredCour ses LOOP
-- Determine the credits for this class.
SELECT numcredits
I NTO v_CourseCredits
FROM cl asses
WHERE departnment = v_CourseRec. depart nent
AND course = v_CourseRec. cour se;

-- Add it to the total so far.
v_Total Credits := v_Total Credits + v_CourseCredits;
END LOOP,

RETURN v_Tot al Credits;
END Count Credits;

SQ.> EXEC. V_Total : =count Credi t s(10006) ;
PL/ SQL procedure successfully conpl et ed.
SQ@.> print v_Total

V_TOTAL

SQ.> SELECT I D, CountCredits(ID) "Total Credits"
2 FROM st udent s;
ID Total Credits

10000 11
10001 4
10002 8
10003 8
10004 4
10005 4
10006 7
10007 4
10008 8
10009 7
10010 8
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3
10011 3
12 rows sel ect ed.
CountCredits
NULL NULL
6. 2
Debug
debug_table
. DBMS OUTPUT
. Debug.Debug COMMIT
. SERVEROUTPUT ON SELECT
SERVEROUTPUT OFF SERVEROUTPUT
OFF DBMS OUTPUT
. SQL *Plus
PL/SQL Pro*C Oracle
Forms DBMS_OUTPUT.GET_LINE DBMS_OUTPUT.
GET_LINES
. DBMS OUTPUT
Debug
3.3 PL/SQL
PL/SQL
PL/SQL
3.3.1 PL/SQL

GUI



. China=pubicom

2 GUI
CD-ROM 3-1
CD-ROM

3.3.2 3

CreditLoopl.sql

CREATE OR REPLACE PROCEDURE CreditlLoop AS
/* Inserts the student ID nunbers and their current credit
values into tenp_table. */
v_Student | D students. | DYYPE;
v_Credits students.current_credits%YPE;
CURSOR c_Students IS
SELECT ID
FROM st udent s;
BEG N
OPEN c_Students;
LOOP
FETCH c_Students | NTO v_Student | D
v_Credits := CountCredits(v_StudentlD);
I NSERT | NTO tenp_table (numcol, char_col)

VALUES (v_StudentID, 'Credits ="' || TOCHAR(v_Credits));
EXI T WHEN c_St udent s¥NOTFOUND;
END LOOP;

CLOSE c_Students;
END Credit Loop;

3-1 PL/SQL
Rapid SQL XPEDITER/SQL SQL Navigator TOAD SQL Programmer
DBPartner
CreditLoop temp_table
CountCredits CreditLoop SQL *Plus

temp_table

cal | CL. sql
SQL> EXEC CreditLoop;
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PL/ SQL procedure successfully conpl et ed.
SQL> SELECT *

2 FROM tenp_tabl e

3 ORDER BY num col ;

10000 Credits = 11
10001 Credits =
10002 Credits =
10003 Credits =
10004 Credits =
10005 Credits =
10006 Credits =
10007 Credits =
10008 Credits =
10009 Credits =
10010 Credits =
10011 Credits =
10011 Credits =
13 rows sel ected.

W w oo N ,s~A~NPDDd©O O

10011

1 3 Rapid SQL
Rapid SQL PL/SQL
Debug | Start Debugging, 2 Debug PL/SQL
Rapid SQL 3-3
Rapid SQL

. PL/SQL
. Dependency tree window
3-3 CreditLoop CountCredits
Setp into

Insert Remove CreditLoop
13 FETCH 3-4
Go 3-5
v_Student|D 10000, v_Credits NULL
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SQ.> EXEC CreditLoop
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3
2 3
NO_DATA_FOUND %NOTFOUND
%NOTFOUND
v_StudentID
FOR
3.3.3 4

StudentFetch

St udent Fet chl. sql
CREATE OR REPLACE PACKAGE Student Fetch AS
TYPE t _Students IS TABLE OF st udent s¥%R0OMYPE
| NDEX BY Bl NARY_I| NTEGER;

-- Opens the cursor for processing.
PROCEDURE OpenCur sor;

-- Closes the cursor.
PROCEDURE Cl oseCur sor;

-- Returns up to p_BatchSize rows in p_Students, and returns
-- TRUE as long as there are still rows to be fetched.
FUNCTI ON Fet chRows(p_Bat chSi ze I N NUMBER : = 5,
p_Students OUT t_Students)
RETURN BOOLEAN,

-- Prints p_BatchSize rows from p_Students.
PROCEDURE Pri nt Rows(p_Bat chSi ze | N NUMBER,
p_Students IN t_Students);
END St udent Fet ch;

CREATE OR REPLACE PACKAGE BODY Student Fetch AS
CURSOR c_All Students IS

SELECT *
FROM st udent s
ORDER BY | D

-- Opens the cursor for processing.
PROCEDURE OpenCursor | S
BEG N

OPEN c_Al | Students;
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END OpenCur sor;

-- Closes the cursor.
PROCEDURE O oseCursor 1S
BEG N

CLOSE c_All Students;
END d oseCur sor;

-- Returns up to p_BatchSize rows in p_Students, and returns
-- TRUE as long as there are still rows to be fetched.
FUNCTI ON Fet chRows( p_Bat chSi ze I N NUMBER : = 5,
p_Students OUT t_Students)
RETURN BOOLEAN | S
v_Fi ni shed BOOLEAN : = TRUE;
BEG N
FOR v_Count IN 1..p_BatchSize LOOP
FETCH c_Al | Students | NTO p_Student s(v_Count);
I F c_All Student s¥NOTFOUND THEN
v_Fini shed : = FALSE;
EXIT,
END | F;
END LOOP;
RETURN v_Fi ni shed;
END Fet chRows;

-- Prints p_BatchSize rows from p_Students.
PROCEDURE Pri nt Rows( p_Bat chSi ze | N NUVBER,
p_Students IN t_Students) IS

BEG N
FOR v_Count IN 1..p_BatchSize LOOP
DBMS_OUTPUT. PUT(' ID: ' || p_Students(v_Count).I|D);
DBMS_OUTPUT. PUT(' Nane: ' || p_Students(v_Count).first_nane);
DBMS_OUTPUT. PUT_LINE(" ' || p_Students(v_Count).last_nane);
END LOOP;

END Pri nt Rows;
END St udent Fet ch;

StudentFecth.FetchRows SQL *Plus

cal | SF1. sql

SQ.> DECLARE

2 v_BatchSi ze NUMBER : = 5;

3 v_Students StudentFetch.t_Students;

4 BEG N
5 Student Fet ch. OpenCur sor ;
6 WH LE Student Fet ch. Fet chRows(v_Bat chSi ze, v_Students) LOOP
7 Student Fetch. Print Rows(v_Bat chSi ze, v_Students);
8 END LOOP;
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9 Student Fet ch. O oseCursor;
10 END;
11/
ID: 10000 Nane: Scott Smith
I D: 10001 Nane: Margaret Mason
I D: 10002 Nane: Joanne Junebug
I D: 10003 Nane: Mani sh Miurgatroid
I D: 10004 Nane: Patrick Poll
I D: 10005 Nane: Tinothy Taller
I D: 10006 Nane: Barbara Bl ues
I D 10007 Nane: David Dinsnore
I D 10008 Nane: Ester El egant
I D: 10009 Nane: Rose Riznit
PL/ SQL procedure successfully conpl et ed.

students
12
1 4: XPEDITER/SQL
XPEDITER/SQL

3-8

%7 XPEDITER/SOL for Oracle
File Edt Tools Database Options ‘window Help

3-7

Debug

[_ O] x]

g 8w ule = s8] 8 o B

alal % | al&l& 2 @ B

%isaL Notepad FITH#806_tcp (example] C:\Book‘code\chO3\callSF.sql

ECLARE
v_Batchfize HUMBER := 5;
v_Students StudentFetch.t_itudents;
GIH
StudentFetch. OpenCursor
TWHILE StudentFetch.FetchRows (v_Batchiize, v_Students) LOOP
StudentFetch. PrintRovs (v_Batchiize, v_Students);
END LOOP;
StudentFetch.Closelursor;
[JEHD ;

K1 —

Operation Log | DEMS Dutput | S0L Erors

Z1 [Modiied | |

|Debug procedure in curent windaw

10
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#.XPEDITER/SAL for Dracle = B

Fille Edit Database Debug Options ‘Window Help
B g e B slEe]g ¢ 5
x| 8] & He|e ool B

Status: %  Connected to: vBOB_top [example)

al

2
0003 DECLAEE

oons v_Students StudentFetch.t_Students:
0006 BEGIN

oonz? StudentFetch. OpenCursor:

ooos WHILE StudentFetch.FetchRows({v_BatchSize. v_Students) LOCP
ooog StudentFetch PrintRows(v_BatchSize. v_Students):

oo1o EHD LOOE:

0011 StudentFetch . CloseCursor

0012 END:

E3
Type | Mame | Yalue
4" v_BatchSize NUMBER
-4 v_Students StudentFetch.t_Students
«| | g
Variables @0 |Ekp\ain Eﬂil Locking ﬁl Breakpoints @M | Call Stack %l Session (%l
[Ready 4
3-8
#LXPEDITER/SOL for Dracle = E3
File Edit Database Oebug Options Window Help
Bl 8 dle B AlEeE @ B
|| 8| F| fce @0 B
3 XPEDITER/S0OL Debugger =]
Status:é®  Connected to: v806_tcp [example]
0016 N
oni7? o= I as t 11 to 2l
onig —— .
00149 FUNCTION FetchRows({p_BatchSize IN HUMEBER := &,
anzo p_Students OUT t_Students)
on21 RETUREN BOOLEAN IS
on2z v_Finished BOOLEAN := TRUE:
0023 BEGIN
on24 FOE v _Count IH 1 BatchSize LOOP
o025 FE A1 11 IHTE
0026 IF c_&l15tudentsXHOTFOUND THEH
£ 0027 v_Finished := FALSE:;
on2a EXIT;
on29 END IF:
oo3on END LOOF:
o031 RETURN v Finished: _ILI
| | 3

i p_Students | Students

El-#" «_Finished BOOLE&M

Pk TRUE J
- v_Count NUMEBER

; 1 &
0 5 4 3
| | | | 1|

Variables @3 |Exp|ain EﬂLl Locking ﬁl Erezkpoint: ¥ | Call Stack %l Seszion &l

[Ready A
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%a-whcm :

FetchRows 27
v_Finished FALSE. 3-9
XPEDITER/SQL
3-10
% XPEDITER/SOL for Dracle M= B3

File Edit Datsbase Debug Options Window Help

Al el wuel = 889 ¢ %
|| 8| &| o2z|e| @@ B

J{XPEDITER/SAL Debugger H[=] B3
Status: @ Connected to: vBO6_tep (example)

0016 i

aol17? — = long as re are still to be _I

nols = 1.

0019  FUNCTION FetchRows(p BatchSize IN NUMBER := &,

nozo p_Students OUT t_Students)

0021 RETUEN BOOLEAH IS

002z v_Finished BOOLEAH := TRUE:

0023  BEGIN

o024 FOR v Count IN 1..p BatchSize LOCP

0025 FETCH c_AllStudents INTO p Student=s(v_Count);

0026 IF o _AllStudents3HOTEOUND THEN

v Finished := FALSE:

no2a EXIT:

no29 END IF:

0030 END LOOF:

0031 RETUEN v Finished: _ILI
‘l >

=3 FetchRows ;I Type | MName | Walue
Bt p_BatchSize MUMBER
1" p_Students t_Students

<I ' | ;l;l 4] | i

Variables @0 |E><p\ain @Ll Locking ﬁl Breakpoints 1M | Call Stack %l Session (ﬁl

[Ready Y
3-10
v_Count
3-10 FetchRows
v_finished FALSE
FetchRows TRUE PrintRows
FectchRows

St udent Fet ch2. sql
-- Returns up to p_BatchSize rows in p_Students, and returns
-- TRUE as long as there are still rows to be fetched.
-- The actual nunber of rows fetched is returned in p_BatchSi ze.
FUNCTI ON Fet chRows( p_Bat chSi ze | N OQUT NUMBER,
p_Students OUT t_Students)
RETURN BOOLEAN | S
v_Fi ni shed BOOLEAN : = TRUE;
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BEG N
FOR v_Count IN 1..p_BatchSize LOOP
FETCH c_Al | Students | NTO p_St udent s(v_Count);
I F c_All Student s¥NOTFOUND THEN
v_Fini shed : = FALSE;
p_BatchSi ze : = v_Count - 1;
EXIT;
END | F;
END LOOP;
RETURN v_Fi ni shed;
END Fet chRows;

fetch PrintRows

cal | SF2. sql
SQ.> DECLARE
2 v_BatchSize NUMBER : = 5;
3 v_Students StudentFetch.t_Students;
4 BEG N
5 Student Fet ch. OpenCur sor;
6 WH LE Student Fet ch. Fet chRows(v_Bat chSi ze, v_Students) LOOP
7 St udent Fet ch. Pri nt Rows(v_Bat chSi ze, v_Students);
8 END LOOP;
9 -- Print any extra rows fromthe |ast batch.
10 IF v_BatchSize != 0 THEN
11 St udent Fet ch. Pri nt Rows(v_Bat chSi ze, v_Students);
12 END | F;
13 St udent Fet ch. Cl oseCur sor;
14 END;
15 /
I D: 10000 Nane: Scott Smith
I D: 10001 Nane: Margaret Mason
I D: 10002 Nane: Joanne Junebug
I D: 10003 Nane: Manish Murgatroid
I D: 10004 Nane: Patrick Poll
I D: 10005 Nane: Tinmothy Taller
I D: 10006 Nane: Barbara Bl ues
I D: 10007 Nane: David D nsnore
I D: 10008 Nane: Ester El egant
I D: 10009 Nane: Rose Riznit
ID: 10010 Nane: Rita Razmataz
I D: 10011 Nane: Shay Shari at panahy
PL/ SQL procedure successfully conpl et ed.

2. 4.
fetch 3 fectch
5
fetch
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3.3.4 5

Fib(n)=Fib(n-1)+Fib(n-2) Fib(0)

01 1 2 3 5 8 13
PL/SQL n

Fi bonacci . sql
CREATE OR REPLACE FUNCTI ON Fi b(n I N Bl NARY_|I NTEGER)
RETURN Bl NARY_| NTEGER AS
BEG N
RETURN Fib(n - 1) + Fib(n - 2);
END Fi b;

SQL *Plus
1 5 SQL Navigator
SQL Navigator
SQL Navigator Fib 3-11

n1
SQL *Plus Fib SQL Navigator
C
PL/SQL DBMS DEBUG

attachFi b. sql
SQ> -- First initialize the debugger
SQL> ALTER SESSI ON SET PLSQ._DEBUG = TRUE;
Session al tered.
SQL> DECLARE
2 v_Debugl D VARCHAR2( 30) ;
3 BEG N
4 v_Debugl D : = DBMS_DEBUG. | NI TI ALI ZE(' DebugMe') ;
5 DBMS_DEBUG. DEBUG_ON,
6 END;
71
PL/ SQL procedure successfully conpl et ed.

ALTER SESSION PL/SQL DEBUG
anonymous black DBMS-DEBUG.INITIALIZE
DBMS DEBUG.DEBUG_ON
Fib
SQL> -- And now execute the call to Fib. This will hang until you
SQL> -- attach to this session in SQ Navigator.

0 Fib(1)

PL/SQL

SQL *Plus

Future



78 PL/SQL

SQL> exec DBMS_OUTPUT. PUT_LI NE(Fi b(3));

SOL Navigator [Trial Yersion-41 days left]

File Edit Seach View Debug Toolz “Window Help

o [+808 ten-ExamPLEN @ '|“ R T i
SEABM Bl o PR, %]
lE 4= (5 o= = °| 6= = I I,ntervaI:IE” ninm

ERNLUEESE -2 2

I ®* Stored Program Editor [Function) - v806_tcp-EXAMPLE:1 - FIB | _ (O] x]
@ | ExANPLE x| meme [f) P I
- Created14-JAN-00 01:40:45 AM Maifieck |1 4-0AN-00 12:54:10 P Stetusi[vALD [ Safe Edi
Mew | Ecit | Revert | Save | Action v| Close | P B R @ tep |
FUNCTICN Fib(n IN BINARY INTEGER)
RETURN BINZRY TNTEGER L3
BEGIN
EETURN Fibin — 1) + Fibin — 2):
END Fihb:
bl KT 2
[ &1 [ [Lires: 7 [Top: 1 |Bytes: 117 [Inzert |

311 Fib

4 5QL Navigator [Trial Version-#1 days left)

File Edit Seach “iew Debug Tools “Window Help
+.F [va0s_ton-ExanpLE @ .|“ Ay
b EE|o o PP RS

B %

FLLRNEEEH - 2

EH | # 75 4 = | 50i,| :
l=i=(= ©| 5 o2 1l mevae 3| xg ==
I T+ Stored Program Editor [Function] - v806_tcp-EXAMPLE:1 - FIB O] x|
@ [ = examre =] hame: |10 FB ﬂ|
E Created:|14-JAN-DD 01:40:46 Ak MUdif\Ed:|14-JAN-DD12 5410 Ph Sta1u3:|\u"ALID I~ Safe Edi
Mew | Edi | Revert | Save | fction vl Cloze | P B S S @  Hep
FUMCTION Fib(n IN BINARY INTEGER)
RETURN BINARY INTEGER AZ FYTENR iRt e [ x|
BEGIN
RETURN Fibin — 1) + Filhi Enter Debug Session ID:
END Fihb; IDebugMeI

Ok I Cancel

| T | Lines: 7 |Top: 1 |Ely'tes: M7 Inzert

3-12
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ma-pwmh :

Debug | Attach External Session

SQL Navigator

INITIALIZE
3-12
SQL *Plus Fib
Fib 3-13
$% SOL Navigator [Trial Version-41 days left)
File Edit Seach Yiew Debug Tool: Window Help
+.k [vB05 top-ExaMPLES &@ '|“ CE-5-T AL RREEE w2
éﬂlﬂﬂﬁml % ..@|n o BLELEE EEI |=
ls 2= i =
I ¥ Stored Program Editor [Function] - ¥B06_tcp-EXAMPLE:S - FIB =] B3
|7| T EXAMPLE = Mame: TG j| |—
= Creahed.|1 4-JAN-00 01:40:46 A Modlfled:| Ta-JAN-0012:54:10 P Status:|VALlD [~ Safe Edit
e | Edlit | Revert | Save | Action vl Cloze | y B @ @ @ Help |
FUMCTION Fib(n IN BIMARY INTEGER) L_JE::et.:ulu:nn Status v806_tcp-EXAMPLE:5
RETURN BIMARY INTEGER 1% Call Stack 2  ExaMPLEFID
BEGIN 2 i ST
- : --= [Line 4] RETURM Fik(n - 1) + Fibin - SEEEE=IER NSTEE T e
BEIRNES e R B e [Line 1] begin DBMS_OUTPLIT PUT_LINEC l I
END Fib; =Mariahles: =Valug=
This window displays current execution
status of the stored program. To
continue debugging, use the Debug
menu or toolbar on the main form.
4] | 2
= [#Prv22  [Procedure entry 4
| 41 | Lines: & |T0p: 1 |Elytes: 115 |Inser1 o
3-13 Fib
n
Add Watchpoint
n n 3-14
Fib n 1,
Fib 1 n
Fib
Fi bonacci . sql

CREATE OR REPLACE FUNCTI ON Fi b(n | N Bl NARY_| NTEGER)
RETURN Bl NARY_| NTEGER AS

BEG N
IFn=00RnN-=
RETURN n;

1 THEN
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ELSE
RETURN Fi b(n - 1) + Fib(n - 2);
END | F;
END Fi b;

QL Mavigator [Trial Yersion-41 days left]

File Edit Search Miew Debug Tools Window Help

+-F [[vB06_tep-ExamPLE S jﬁ@'“‘ AL . E Ev| Y R | E§| B s & 87
CILETEEY JEREE || |
= (252 = °| v || |_nterval:m| %7 mw
IR| T EXAMPLE x| meme 1) FE Rl l_
© Createct[14-JAN-00 01:40:45 AM Mocifiect| 14-JAK-00 12:54:10 P4 Stetus:[valD [ Safe Edit
Mew | Edit | Revert | Save | Action vl Close | P B R @ bep |
FUNCTION Fib(n IN BINARY INTEGER) %3 Execution Status v806_tcp-EXAMPLE:S
RETURN BINARY INTEGER 13 call Stack: 2  EXaMPLEFE
END Fib; [Line 4] RETURN Fib(n - 1) + Fib(n - 2y, | =Variahle=: <¥alue=
[Line 4] RETURM Fib(ni - 13+ Fio(n - 23, | -2
[Line 4] RETURN Fib(n - 1) + Fib(n - 2);
[Line 4] RETURN Fib(n - 1 + Fib(n - 2);
[Line 1] begin DBMS_OUTPUT PUT_LINE(
Thiz window dizplays curmrent execution
statusg of the stored program. To
b o
K 2
= _ﬂ__l |API w22 |Procedure entry 4
[ 41 I Lines: & Top: 1 [Byvtes: 115 [Insert 4
3-14
SQL *Plus
Fibonacci.sgl
SQL> BEGA N
2 -- Some calls to Fib.
3 FOR v_Count IN 1..10 LOCOP
4 DBMS_OUTPUT. PUT_ LI NE(
5 "Fib(" || v_Count || ") is ' || Fib(v_Count));
6 END LOOP;
7 END;
8 /
Fib(1l) is 1
Fib(2) is 1
Fib(3) is 2
Fib(4) is 3
Fib(5) is 5
Fib(6) is 8
Fib(7) is 13
Fib(8) is 21
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Fib(9) is 34
Fib(10) is 55
PL/ SQL procedure successfully conpl et ed.

2. 5:

3.3.5 6

PL/SQL
SQL source

CopyTabl es. sql
CREATE OR REPLACE PROCEDURE CopyTabl es AS
v_Key source. key%d YPE;
v_Val ue source. val ue% YPE;

CURSOR c_AllData IS
SELECT *
FROM sour ce;
BEG N
OPEN c_Al | Dat a;

LOOP
FETCH c_Al | Data | NTO v_Key, v_Val ue;
EXIT WHEN c_Al | Dat a¥NOTFOUND;

I NSERT | NTO destination (key, val ue)
VALUES (v_Key, TO NUMBER(v_Val ue));
END LOOP;

CLCSE c_Al | Dat a;
END CopyTabl es;

source destination

rel Tables.sql

CREATE TABLE source (
key NUMBER(5),
val ue VARCHAR2(50));

CREATE TABLE destination (
key NUMBER(5),
val ue NUMBER) ;

PL/SQL

destination

Fib
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PL/SQL
source VARCHARZ2, destination NUMBER
PL/SQL source 500 500 499
NUMBER 4 Random
popul at e. sql
DECLARE
v_RandonKey source. key% YPE;
BEG N
- First fill up the source table with | egal val ues.

FOR v_Key IN 1..500 LOOP
I NSERT | NTO source (key, val ue)
VALUES (v_Key, TO CHAR(v_Key));
END LOOP;

- Now, pick a random nunber between 1 and 500, and update that

-- rowto an illegal value.
v_RandonKey : = Random RandMax(500) ;
UPDATE sour ce
SET value = ' Qops, not a number!’
VWHERE key = v_RandonKey;

COW T,
END;

Copytables

SQL> exec CopyTabl es

begi n CopyTabl es; end;

*

ERROR at line 1:
ORA-01722: invalid nunber

ORA-06512: at "EXAMPLE. COPYTABLES", |ine 15

ORA-06512: at line 1

INSERT
1 6 TOAD
TOAD PL/SQL
3-15 CopyTables
Debug | Trace Into
3-16
v_Key v_Value
Add Watch
NULL ,

TOAD

ORA-1722

Stored Procedure Edit/Compile’

Trace Into

3-17

3-18
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v_Key 434 3-19

Tool for Oracle Application Developers
File Edit Grd SOL-Window Datshase Creste ¥iew Debug Tuning Window Help

TRBLIEYRBEDOD

DEP-RE | R®|P-| 80k

& B B 0% S 3| o o0 | ase s | £
CREATE OR REFLACE PROCEDURE CopyTebles 18 -

v_Key source.keysTYPE;
¥ _Walue source.valus:TYPE:

CURSOR c_AllData IS
SELECT *
FROM source;
BEGIN
OPEN c_AllData;

LooP
FETCH c_XAllData INTO v_Key, v_Value;
EZIT WHEN c_A11DatasMNOTFOUND:

INSERT INTO destination (key, wvalue)
VALUES (v _Key, TO_NUMBER (v Walus]):
END LOOP:

CLOSE c_AllData;

END CopyTables;
: Ly
|
[ 210 2 [ExAMPLE@VEIE_TCF | [ 1de  [Statement compiled. i
| Commit is OFF | 4
3-15 Edit/Compile CopyTables

Tool for Oracle Application Developers
File Edit Grid S0LWindow Database Create View Debug Tuning Window Help

TRELERRBEDO

/ EXAMPLE@V806_TCP/PROCEDURE COPYTABLES

DE-2E RS [(L-|F 00

P BEBBOY M¥|e o |wo
CRELTE OR REFLACE PROCEDURE CopyTahles A8

w_Eey source.keyi TYPE:
v Walue source.value:TYVPE;

F g ﬁ,l.‘;'
& |® in

|»

CURSOR o AllDaca IS
SELECT *
FROM source:
BEGIN

LOOP
FETCH c_AillData INTO v_FKey, v_Value;
EXIT WHEN c_AllDacasNOTFOUND;

INZERT INTO destination (key, walue)
WALUES (v_Key, TO NUMEER (v _WValue)):
END LOQP:

CLOSE c_AllData;
END CopvTables;

: -
[ 59 1 [EXAMPLE@VEOE_TCP | [Running [ Statement compiled A
| Commit is OFF [ Trace into the procedure af the execution point &

3-16
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File Edit Grid S0L‘window Database Create Yiew Debug Tuning ‘wWindow Help
TRLZITESBED D =

CP/PROCEDURE COPYTABLES BEE|
Dgﬁv%m&ﬁngﬂ- R F el a s 6 D o
V¥ o om0 emmE
CREATE OR REPLACE PROCEDURE CopyTahles AS -

v Key source.key: TYPE;
g source.value:sTYPE:

CURZOR c_AllData IS
SELECT *
FRON source;

LOOF
FETCH c_AllData INTO v_Key, v_Value:
EXIT WHEN c_AillDatasNOTFOUND:

Break Points  ‘Watches | Call Stack | DBMS Dutputl

IMSERT INTD destination (key, walue)

VALUES (v Key, TO NUMBER (v WValue)): |[v_KewMNULL
END LOOP: - - - v_Walue: NULL

CLOSE c_AllData:
END CopyTables;
/!

3 10 [EXAMPLEG@VEOE_TCF | [ Running [Statement compiled. 7

| Commitis OFF |Add a watch for the variable at the cursor A

3-17

. Tool for Oracle Application Developers
File Edit Grd SOL‘indow Database Create View Debug Tuning Window Help

LR LT EYSBEDN O 2

/ EXAMPLE@V806_TCP/PROCEDURE COPYTABLES =10
Deo- | o |- Feigas @l
F=BRDY ml-ﬂﬂlnscahcl |& | & o T

CREATE OR REPLACE PROCEDURE CopyTables AS -
v_Key gource. key: TYFPE;
v_Walue source.values*TYFPE;

«%v

CURZOR ¢ AllData I T.0.AD. x|
SELECT + ) . . )
FROM source: An Oracle exception has accurred in your code. If the code containg an exception handler, you can

continuing stepping through the handler; otherwise, the emor message will display and the next step will exit
BEGIN execution.

OFEN c_AllData:

LOOP

FETCH c_illData INTO™V_Key, v_value: “
EXIT WHEN o AllDatasNOTFOUND:

LiE
Bresk Points  Watches | Call Stack | DBMS utput |

VALUES [v Key, TO NUMBER (v Value)); |v_Kew NULL
END LOOP: B - - v_Yalue: NULL

CLOAE c_AllData;
END CopyTables:
£

[ 15 1 [EXAMPLE@YEO5_TCF | [ Funring [Statement compiled 7

|Eomm|t iz OFF | &

3-18
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Tool for Oracle Application Developers
File Edit Grid S5SOLMWindow Database Create Wiew Debug Tuning ‘Window Help

TERLAIERCEBRED S =

=] B3

J EXAMPLE@VB06_TCP/PROCEDURE COPYTABLES =] E3

D P - B[ BB (G- |FDmR- (705 ag ®wxd|k
P BB %R0 o &R0

CREATE OFR REPLACE PROCEDURE CopyTables A%
v_FKey source.key: TYFPE:
v_Value source.valuesTTFPE;

CURZOR c_ AllData I3
SELECT *
FROM source;
BEEGIN
OFEN c_AllData:

LOOF
FETCH c_Alllata INTO v EKey, v _Value;
EXIT WHEN c_AillDatasNOTFOUND:

INSERT INTC destination (key, walue)

Break Points  “atches I Call Stack. | DEMS Output

|»

lutput

WALUES (v_Key, TO _NUMEER(v_WValue)); |v_Key 434

END LOOP;

CLOSE c_AllData;
END CopyTakles:

w_Walue: Oops, not a number!

/
[ 15 1 [ExaMPLE@VE0E_TCP | [Funring [Statement compiled. 7
| Commitiz OFF | b
3-19
2 6:
PL/SQL
3.3.6 7

RSLoopl. sql
CREATE OR REPLACE PROCEDURE RSLoop AS
V_RSRec regi stered_student sSYRONMYPE;
CURSOR ¢c_RSGrades | S
SELECT *
FROM regi st ered_students
ORDER BY gr ade;
BEG N
-- Loop over the cursor to deternmine the |ast

I oOw.
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FOR v_RSRec I N c_RSG ades LOOP
NULL;
END LOOP

-- And print it out.
DBVS_OUTPUT. PUT_LI NE(

'Last row selected has ID"' || v_RSRec. student_id);
END RSLoop;
RSLoop registered_students( ) ID
NULL

SQL> exec RSLoop;
Last row selected has ID
PL/ SQL procedure successfully conpl et ed.

1 7: SQL-Programmer

3-20 RSL oop
3-21

& SOL-Programmer® for 32-bit Environments

File Edt Yiew Dperaton Run Window Hep

¥ ORE el b a8 t e 97
o] BEFE] P peiTo] & )
[ EXAMPLE.RSLOOP va0eElEelaE c) FSERVER Procedure (Existing)

HXo g By o Bl@ SR

|RsLOOP [ valD
Edit | Prologue I Epilague I Arguments | Code Metrics Results Role Privileges | User Privileges Auditing ‘I’
As =
v_RSRec registered_students%ROWTYPE; —
CURSOR c_RSGrades IS
SELECT =

FROM registered_students
ORDER BY grade;
BEGIH
-- Loop over the cursor to determine the last row.
FOR uv_RSRec IW c_RSGrades LOOP
NULL ;
END LOOP;

-— fnd print it out.
DBHS_OUTPUT .PUT_LIME({

‘Last vow selected has ID ' || v_RSRec.student_id});
END RSLoop;

st
[« | >

[Ready! [Last Save: 2000-02:11:01:3¢:21 | 379 bytes [Line:l of17 Call [No Change] [ User: EXAMPLE | C4PS [MUM [IN5 [SCRL

3-20 RSL oop

v_RSRec

3-22 NULL

v_RSRec
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3-23
v_RSRec

SQL-Programmer® for 32-bit Environments

EleBat Viem: Dparaton’ Bor Window Hek

HO@E e B a8 % wm 7

| EBEE] @[ EE ] e El
XAMPLE.RSLOOP v806_tcp - DORACLESERVER Procedure [Exi

X[~ Ed Bl S &

[rsLooP [ valD
Edit | Prologue I Epilogue I Arguments I CodaMelrics' Resultz |F\o\eF’anages'UsarF’riwIagas' Auditing 4I>
As —
v_RSRec registered students%ROWTYPE; -
CURSOR c_RSGrades IS
SELECT =

FROM registered_students
ORDER BY grade;
BEGIN

-- Loop over the cursor to determine the last row.
5> FOR v_RSRec IN c_RSGrades LOOP

NULL;
END LOOP;

-- And print it out.
DBMS_OUTPUT.PUT_LINE({
‘Last row selected has ID '

|| v_RSRec.student_id);
EHD RSLoop;

L o

|Debugging Fracedure | Last Save: 2000-01-14:15.19:20 | 379 bytes |Fiead Orly| Line:17 17 Col1 Mo Change] | User, EXAMPLE | CAP5 [MUM|INE

3-21

SAL-Programmer® for 32-bit Environments

File Edit View Operstion Run ‘Window Help

—I_Ig‘w @ 2 & —I—J% % —l—l—l% B | Watch Variahle Walue
I T v_RSRec COURSE <MNull waluer
ﬂl “3 I & “}|“ |” “‘”l lﬁﬁ"‘ﬁl | w_FASRec DEPARTMENT  <Mull value
v_FAS5Rec GRADE <Null values Add
X~ e Lol B SR & -
[rsLooP [ valD Remove
Edit | Pralogue | Epilague I Arguments I Code Metric Remove Al
ns
registered students%ROUTYPE; | | > Help
CURSOR c_RSGrades IS —
SELECT * Watchesl

FROM registered_students
ORDER BY grade;
BEGIN

-- Loop over the cursor to determine the last row.
o> FOR v_RSRec IH c_RSGrades LOOP

HULL ;
EHND LDOP;

-- fAnd print it out.
DBMS_OUTPUT .PUT_LIME{
‘Last row selected has ID '

|1 v_RSRec.student_id);
END RSLoop;

A | _>ILI

|Debugging Fracedure |Last Save: 2000-01-14:16:15:20 | 373 bytes | Riead Only| Line:2 of17 Col:3 [No Change] | User: EXAMPLE [ C4PS [MUM|INS 4

3-22 v_RSRec
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& SOL-Programmer® for 32-bit Environments
File Edit “iew Operation Hun ‘“window Help

QDR &l il ol &l Q2]
o] BB HE] > [Bleleko] @l 2|

[ EXAMPLE_RSLOOP v806_tcp - DORACLESERYER Procedure [Existing)

X~ =] B s/ &l

|RSLODP [ vauD
Edit | Prologue I Epilogue | Arguments ICUdeMelricsI Results |HUIEF’rivilegeslUserinIegesl Auditing 4 | *
As =
v_RSRec registered_students%ROMTYPE;
CURSOR [RGRIHGENISS 15
SELECT =

FROM registered_students
ORDER BY grade;

BEGIN I®| Watches (o] x]
-~ Loop ouver the cursor B0 [wiachVaristle IVaIue
B4 FOR .U _BSReC. TN . RSBradesiit. pogades flags:3, %IS0PEN, %FOUND, %iowcount &
HULL ; v_F5Rec. COURSE <Mull valuex
END LOOP; v_ASAec.DEPARTMENT  <Mull value> Add
5 . v_RSRec.GRADE <Mull valuex
-- And print it owt. w_RERec STUDENT_ID  <Mull valuex Edit |

DBMS_OUTPUT.PUT_LIMNE(
‘Last row selected has I

END RSLoop; Hemaove |
Remave Al |

4] | ] __Hee |
JLI—I ‘watches

[Debuaging Procedure | Last Save: 2000-01-14:15:19:20 | 379 bytes | Fead Only [Line:3 of17 Col-16 [Mo Change] [ User EXAMPLE [CAPS [NUM [INS

3-23 v_RSRec

v_RSRec
v_RSRec

FETCH

RSLoop2. sql
CREATE OR REPLACE PROCEDURE RSLoop AS
V_RSRec regi st er ed_st udent sS¥ROMYPE;
CURSOR ¢c_RSGrades IS
SELECT *
FROM r egi st er ed_st udent s
ORDER BY gr ade;
BEG N
-- Loop over the cursor to deternine the last row
OPEN c_RSG ades;
LooP
FETCH c_RSGrades | NTO v_RSRec;
EXIT WHEN c_RSG ades%NOTFOUND;
END LOOP;
-- And print it out.
DBMS_OUTPUT. PUT_LI NE(
‘Last row selected has ID"' || v_RSRec.student_id);
END RSLoop;
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3
SQL> exec RSLoop
Last row sel ected has | D 10006
PL/ SQL procedure successfully conpl et ed.
2. 7:
For FOR
3.4
PL/SQL
PL/SQL Oracle7.3.4 Oracle Oracles8i
8.1.5 PL/SQL API Oracle8i 8.1.6
Random 4

Tr aceDeno. sql
-- Returns fib(n), equivalent to fib(n-1) + fib(n-2).
CREATE OR REPLACE FUNCTI ON RecursiveFi b(n I N Bl NARY_| NTEGER)
RETURN Bl NARY_| NTEGER AS

BEG N
IFn=0O0RnN-=1THEN
RETURN n;
ELSE
RETURN RecursiveFi b(n - 1) + RecursiveFib(n - 2);
END | F;

END Recursi veFi b;

CREATE OR REPLACE FUNCTI ON IterativeFib(n I N Bl NARY_| NTEGER)
RETURN BI NARY_| NTEGER AS

v_Result Bl NARY_| NTEGER;

v_Sunl BI NARY | NTEGER : = 1;

v_Sun? BI NARY_ | NTEGER : = 1;

BEG N
IFn=10Rn=2 THEN
RETURN 1,
ELSE

FOR v_Count IN2..n - 1 LOOP
v_Result := v_Suml + v_Sun?;
v_Sun? := v_Suml;
v_Suml := v_Result;
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END LOOP;
RETURN v_Resul t;
END | F;
END IterativeFib;
CREATE OR REPLACE PROCEDURE Rai selt(p_Exception | N NUMBER) AS
e_MyExcepti on EXCEPTI O\
BEG N
| F p_Exception = 0 THEN
NULL;
ELSI F p_Exception < 0 THEN
RAI SE e_M/Excepti on;
ELSI F p_Exception = 1001 THEN
RAI SE | NVALI D_CURSCR;
ELSI F p_Exception = 1403 THEN
RAI SE NO_DATA_FOUND;
ELSI F p_Exception = 6502 THEN
RAI SE VALUE_ERROR;
ELSE
RAI SE_APPL| CATI ON_ERROR( - 20001, 'Exception ' || p_Exception);
END | F;
END Rai sel t;

CREATE OR REPLACE PROCEDURE Cal | Rai se(p_Exception | N NUMBER : = 0) AS
BEG N
Rai sel t (p_Exception);
EXCEPTI ON
WHEN OTHERS THEN
NULL;
END Cal | Rai se;

CREATE OR REPLACE PROCEDURE RandonRai se(p_Nuntalls I N NUMBER := 1) AS
v_Case NUMBER,
BEG N
FOR v_Count IN 1..p_NuntCalls LOOP
v_Case : = Random RandMax(6);
IF v_Case = 1 THEN
Cal | Rai se(-1);
ELSIF v_Case = 2 THEN
Cal | Rai se(0);
ELSIF v_Case = 3 THEN
Cal | Rai se(1001);
ELSI F v_Case = 4 THEN
Cal | Rai se(1403);
ELSIF v_Case = 5 THEN
Cal | Rai se(6502);
ELSE
Cal | Rai se(v_Case);
END | F;
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END LOOP;
END RandonRai se;

CREATE OR REPLACE PROCEDURE Cal | Me1 AS
BEG N

NULL;
END Cal | Me1;

CREATE OR REPLACE PROCEDURE Cal | M2 AS
BEG N

NULL;
END Cal | Me2;

CREATE OR REPLACE PROCEDURE Cal | M3 AS
BEG N

NULL;
END Cal | Me3;

CREATE OR REPLACE PACKAGE Cal | M2 AS
PROCEDURE One;
PROCEDURE Two;
PROCEDURE Thr ee;

END Cal | Me;

CREATE OR REPLACE PACKAGE BODY Cal | Me AS
PROCEDURE One 1S
BEG N
NULL;
END One;

PROCEDURE Two | S
BEG N

NULL;
END Two;

PROCEDURE Three IS
BEGA N
NULL,;
END Thr ee;
END Cal | Me;

CREATE OR REPLACE PROCEDURE Randontal | s(p_NuntCalls | N NUMBER : = 1) AS
v_Case NUMBER,
BEG N
FOR v_Count IN 1..p_Nuntalls LOOP
v_Case : = Random RandMax(6);
IF v_Case = 1 THEN
Cal | Me1;



PL/SQL

Chinapubcom

ELSIF v_Case = 2 THEN
Cal | Me2

ELSIF v_Case = 3 THEN
Cal | Me3;

ELSIF v_Case = 4 THEN
Cal | Me. One;

ELSIF v_Case = 5 THEN
Cal | Me. Two;

ELSE
Cal | Me. Thr ee;

END | F;

END LOOP;

END Randontal | s;

3.4.1

. ALTER SESSION
ALTER SET EVENTS ' event event_string”;

event event_string

L]
event="event event_string"

event event_string

USER_DUMP_DEST

PARAMETERS SQL *Plus 8i

Oracle

event_num trace name errorsst ack

event_num

PL/SQL RDBMS

init.ora

USER_DUMP_DEST

v$database parameters
Server Manager SHOW
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3
event 6502. sql

SQL> -- First set the events in the session
SQ.> ALTER SESSI ON SET EVENTS ' 6502 trace nane errorstack';
Session al tered.
SQ.> -- And then rai se ORA- 6502
SQ.> BEGA N

2 Rai sel t (6502);

3 END;

4/
BEG N
ERROR at |ine 1:
ORA- 06502: PL/SQ.: numeric or value error
ORA-06512: at "EXAMPLE. RAISEIT", line 13
ORA-06512: at line 2
*** SESSION ID:(7.4) 2000-01-10 17:54:08.710
*** 2000-01-10 17:54:08.710
ksednp: internal or fatal error
ORA-06502: PL/SQL: nuneric or value error
Current SQL statenent for this session:
BEG N

Rai sel t (6502) ;
END;
----- PL/SQ Call Stack -----

obj ect l'ine obj ect

handl e nunber nane
802da2a0 2 anonynous bl ock

SQL Raiselt PL/SQL
Raiselt
PL/SQL
PL/SQL Shadow process
PL/SQL PL/SQL SQL
PL/SQL PL/SQL
C CPU

Oracle
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Oracle 7 7.3.4 Oracle8 8.0.5
Oracle8 8.0.5
PL/SQL

event 10938

10938 trace nane context |evel |evel _num

level num “ " OR
TRACE_ACALL 0x0001 1
TRACE_ECALL 0x0002 2
TRACE_AEXCP 0x0004 4
TRACE_EEXCP 0x0008 8
TRACE_CIRCULAR 0x0010 16
TRACE_BIND_VARS 0x0020 32
DEBUG

«  17(ACALL | CIRCULAR)

-  22(ECALL | AEXCP)

«  32(BIND_VARS)

«  53(ACALL | AEXCP | CIRCULAR | BIND_VARS)

«  37(ACALL | AEXCP|BIND_VARS)

SQL
Al'l Cal | sExcepti ons. sql
SQ@.> -- Enable tracing of all calls and all exceptions. 5 is the

SQL> -- bitwise OR of 0x01 and 0x04.
SQ.> ALTER SESSI ON SET EVENTS ' 10938 trace nane context |evel 5';
Session al tered.

SQ.> -- Anonynous bl ock which raises some exceptions.
SQL> BEG N

2 Cal | Rai se(1001);

3 Raiselt(-1);

4 END;

5/
BEG N
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*

ERROR at line 1:

ORA- 06510: PL/SQ.: unhandl ed user-defined exception
ORA-06512: at "EXAMPLE. RAISEIT", line 7

ORA-06512: at line 3

------------ PL/ SQL TRACE | NFORMATI ON -----------

Levels set : 1 4

Trace: ANONYMOUS BLOCK: Stack depth =1

Trace: PROCEDURE EXAMPLE. CALLRAI SE: Call to entry at line 3 Stack depth = 2
Trace: PROCEDURE EXAMPLE. RAI SEI T: RAISEIT Stack depth = 3

Trace: Pre-defined exception - CER 1001 at line 9 of PROCEDURE EXAMPLE. RAI SEI T:
Trace: PROCEDURE EXAMPLE. RAI SEI T: RAISEIT Stack depth = 2

Trace: User defined exception at line 7 of PROCEDURE EXAMPLE. RAI SEI T:

. “ PL/SQL TRACE INFORMATION”
1 4 TRACE_ACALL
TRACE_AEXCP

TRACE_ACALL TRACE_AEXCP

512

DEBUG

ALTER SESSI ON SET PLSQL_DEBUG= TRUE;
PL/SQL DEBUG

ALTER [ PROCEDURE | FUNCTI ON | PACKAGE BODY | TYPE BODY ] obj ect _nane COWPI LE
DEBUG,

ALTER SESSION DEBUG
SQL
Enabl edCal | sExcepti ons. sql
SQ@.> -- Enable tracing of enabled calls and exceptions. 10 is the

SQ@> -- bitwi se OR of 0x02 and 0x08.
SQ.> ALTER SESSI ON SET EVENTS ' 10938 trace nanme context |evel 10';
Session al tered.
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PL/SQL

SQL> ALTER PROCEDURE Rai selt COWPI LE DEBUG
Procedure altered.

SQ.> -- Anonynous bl ock which rai ses sonme exceptions.
SQ.> BEG N
2 Cal | Rai se(1001);
3 Rai selt(-1);
4 END;
5/
BEG N
ERROR at line 1:
ORA- 06510: PL/SQ.: unhandl ed user-defined exception
ORA-06512: at "EXAMPLE. RAISEIT", line 7
ORA-06512: at line 3

Raiselt

---------- PL/ SQL TRACE | NFORMATION -----------

Levels set : 2 8

Trace: PROCEDURE EXAMPLE. RAI SEI T: RAISEIT Stack depth = 3

Trace: Pre-defined exception - CER 1001 at line 9 of PROCEDURE EXAMPLE. RAI SEI T:
Trace: PROCEDURE EXAMPLE. RAI SEI T: RAISEIT Stack depth = 2

Trace: User defined exception at line 7 of PROCEDURE EXAMPLE. RAI SEI T:

Raiselt DEBUG
SQL *Plus
PackgeCal | s. sql
SQ@> -- Enable tracing of all calls and all exceptions. 5 is the

SQ> -- bitwi se OR of 0x01 and 0x04.
SQ@.> ALTER SESSI ON SET EVENTS ' 10938 trace nane context |evel 5';
Session al tered.

SQ.> -- Anonynous bl ock which calls packaged procedures.
SQL> BEG N
2 Cal | Me. One;
3 Cal | Me. Two;
4 Cal | Me. Threg;
5 END;
6 /
PL/ SQL procedure successfully conpl et ed.

------------ PL/ SQL TRACE | NFORMATION -----------

Levels set : 1 4

Trace: ANONYMOUS BLOCK: Stack depth =1

Trace: PACKAGE BODY EXAMPLE. CALLME: Call to entry at line 4 Stack depth = 2
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Trace: PACKAGE BODY EXAMPLE. CALLME: Cal |
Trace: PACKAGE BCODY EXAMPLE. CALLME: Cal |
PL/SQL
*Plus PL/SQL
Bi ndVari abl es. sql
SQL> -- First set up the variables
SQL> VARI ABLE v_Stringl VARCHAR2(20);
SQL> VARI ABLE v_String2 VARCHAR2(20);
SQ.> BEGA N
2 :v_Stringl := "Hello';
3 tv_String2 :=" World!";
4 END;
5/

to entry at
to entry at

TRACE_BIND_VARS

PL/ SQL procedure successfully conpl et ed.

sQ> --

Enabl e tracing for all

Session altered.
SQL> BEG N

2

DBMVS_OUTPUT. PUT_LINE(:v_Stringl ||

3 END,

4 /
Hel | o

Wor | d!

PL/ SQL procedure successfully conpl et ed.

PL/ SQL TRACE | NFORVATI ON

Level s set 1 32

Trace: ANONYMOUS BLOCK: Stack depth =1
op: GBVAR; pos: 1; buf: 10bd7b8; len: 5;
op: GBVAR, pos: 2; buf: 10bd7d8; len: 7;

Trace:
Tr ace:
Tr ace:
Trace:
Tr ace:

PL/SQL

PACKAGE BODY SYS. DBMS_OUTPUT: Cal |
PACKAGE BODY SYS. DBMS_OUTPUT: Cal |

PACKAGE BODY SYS. STANDARD: Cal |
PACKAGE BODY SYS. STANDARD:
PACKAGE BODY SYS. STANDARD: Cal |

DBMS_OUTPUT
GBVAR

event 10046

| CD vect or

calls and bind vari abl es.
SQ.> ALTER SESSI ON SET EVENTS ' 10938 trace name context

| evel 33';

1v_String2);
ind: 0; bfl: 20;
ind: 0; bfl: 20;

to entry at line 1 Stack depth =
to entry at line 1 Stack depth =
to entry at line 793 Stack depth =
index = 45 Stack depth = 4

to entry at line 564 Stack depth =

STANDARD

2

line 9 Stack depth = 2
line 14 Stack depth = 2

3
4

5

SQL
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SQL_TRACE 34.1
PL/SQL
* TRACE_CIRCULAR event 10938
. event 10940
10940 trace name context level buffer_size
buffer_size K 1KB=1024 8KB
ALTER SESSION

. _PLSQL_DUMP_BUFFER_

EVENTS

ON_EXIT PL/SQL

ALL_EXCEPTIONS

« PLSQ DUMP_BUFFER_EVENTS="1,6502,1001" ORA_1,0RA_1001, ORA_6502

« PLSQL_DUMP_BUFFER_EVENTS="ON_EXIT,6502"
ORA_6502
« PLSQL_DUMP_BUFFER_EVENTS="ALL_EXCEPTIONS,ON_EXIT"

PL/SQL PL/SQL

PL/SQL PL/SQL
PL/SQL
Oracle
event 10928 0

10928 trace nane context level 1
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ATLER SESSION

MAX_DUMP_FILE_SIZE

PseudoCode. sq
ALTER SESSI ON SET events '10928 trace nane context level 1';

BEG N
Cal | Mel1
Cal | Me2;
Cal | Rai se(100);
END;

SQL *Plus

*** SESSION | D: (12. 4415) 2000- 03-03 13:45:11.164
Entry #1
00001: ENTER 44, 0, 1, 1
00009: | NFR DS[ 0] +36
Frame Desc Version = 1, Size = 19

# of locals =1

TC _SSCALAR. FP+8, d=FP+16, n=FP+40
<source not avail abl e>
00014: INSTB 1, STPROC
00018: XCAL 1, 1
Entry #1
EXAMPLE. CALLMELl: 00001: ENTER 4, 0, 1, 1
[Line 4]
[Line 4] END Cal | Mel
EXAMPLE. CALLMELl: 00009: RET
<source not avail abl e>
00023: | NSTB 2, STPROCC
00027: XCAL 2, 1
Entry #1
EXAMPLE. CALLME2: 00001: ENTER 4, 0, 1, 1
[Line 3] NULL
EXAMPLE. CALLME2: 00009: RET
<source not avail abl e>
00032: CVTIN HS+0 =100=, FP+8
00037: | NSTB 4, STPROC
00041: MOVA FP+8, FP+4
00046: XCAL 4, 1
Entry #1
EXAMPLE. CALLRAI SE: 00001: ENTER 8, 0, 1, 1
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[Line 3] Raiselt(p_Exception);
EXAMPLE. CALLRAI SE:  00009: | NSTB 2, STPRCC
EXAMPLE. CALLRAI SE: 00013: MOVA AP[ 4], FP+4
EXAMPLE. CALLRAI SE: 00018: XCAL 2, 1
Entry #1
EXAMPLE. RAI SEI T:  00001: ENTER 228, 0, 1, 1
EXAMPLE. RAI SEI T:  00009: | NFR DS[ 0] +120
Frane Desc Version = 1, Size = 52

# of locals = 6

TC _SSCALAR: FP+16, d=FP+80, n=FP+104

TC_SSCALAR  FP+24, d=FP+108, n=FP+132

TC_SSCALAR: FP+32, d=FP+136, n=FP+160

TC_SSCALAR: FP+40, d=FP+164, n=FP+188

TC_SSCALAR: FP+48, d=FP+192, n=FP+216

TC VCHAR: FP+60, d=FP+220, n=FP+224, nx|=4000, CS_IMPLICIT
[Line 4] I F p_Exception = 0 THEN
EXAMPLE. RAI SEI T: 00014: CVTIN HS+0 =0=, FP+16
EXAMPLE. RAI SEI T: 00019: CWMP3N AP[ 4], FP+16, PC+22 =00041:
EXAMPLE. RAI SEI T: 00029: BRNE PC+12 =00041: =
[Line 6] ELSIF p_Exception < 0 THEN
EXAVPLE. RAI SEI T:  00041: CVTIN HS+0 =0=, FP+24
EXAVPLE. RAI SEI T:  00046: CMP3N AP[ 4], FP+24, PC+27 =00073:
EXAVPLE. RAI SEI T: 00056: BRGE PC+17 =00073: =
[Line 8] ELSIF p_Exception = 1001 THEN
EXAMPLE. RAI SEI T: 00073: CVTI N HS+8 =1001=, FP+32
EXAMPLE. RAI SEI T:  00078: CMP3N AP[ 4], FP+32, PC+27 =00105:
EXAMPLE. RAI SEI T:  00088: BRNE PC+17 =00105: =
[Line 10] ELSIF p_Exception = 1403 THEN
EXAMPLE. RAI SEI T: 00105: CVTIN HS+16 =1403=, FP+40
EXAMPLE. RAI SEI T:  00110: CMP3N AP[ 4], FP+40, PC+27 =00137: =
EXAMPLE. RAI SEI T: 00120: BRNE PC+17 =00137: =
[Line 12] ELSIF p_Exception = 6502 THEN
EXAMPLE. RAI SEI T: 00137: CVTIN HS+24 =6502=, FP+48
EXAMPLE. RAI SEI T:  00142: CMP3N AP[ 4], FP+48, PC+27 =00169:
EXAMPLE. RAI SEI T:  00152: BRNE PC+17 =00169: =

[Line 15] RAI SE_APPLI CATI ON_ERROR(-20001, 'Exception ' || p_Exception);
EXAMPLE. RAI SEI T: 00169: CVTNC AP[ 4], FP+60
EXAMPLE. RAI SEI T: 00174: CONC3 HS+32=' Exception '=, FP+60, FP+56

EXAMPLE. RAI SEI T: 00181: I NSTS 2

EXAMPLE. RAI SEI T: 00184: |INSTB 2, SPEC
EXAVPLE. RAI SEI T: 00188: MOVA HS+56, FP+4
EXAMPLE. RAI SEI T: 00193: MOVA FP[56], FP+8
EXAMPLE. RAI SEI T: 00198: MOVA HS+0, FP+12
EXAMPLE. RAI SEI T: 00203: ICAL 2, 1, 1, 3
Exception handl er: OTHER Line 3-3. PC 9-28.
[Line 6] NULL;

EXAMPLE. CALLRAI SE: 00029: CLREX
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EXAMPLE. CALLRAI SE: 00030: BRNCH PC+6 =00036: =
EXAMPLE. CALLRAI SE: 00036: RET
00051: RET
Entry #1
00001: ENTER 212, O, 1
00009: | NFR DS[ 0] +32
Frame Desc Version = 1, Size = 29
# of locals =1
_TC i VCHAR: FP+32, d=FP+196, n=FP+208, nxl =0, CS_ IMPLIC T
# of bind proxies =1
_TC i VCHAR FP+12, d=FP+52, n=FP+192, ubn(nxl)=128, CS IMPLICI T
<source not avail abl e>
00014: GBVAR SQLT_CHR(1), 1, FP+12
00021: | NSTS 4
00024: | NSTB 4, SPEC BODY
00028: MOVA FP+12, FP+4
00033: MOVA FP+32, FP+8
00038: XCAL 4, 1
Entry #1
SYS. DBMS_APPLI CATI ON_I| NFO  00001: ENTER 12, 1, 1, 1
[ shri nk-w apped frane]
SYS. DBMS_APPL| CATI ON_I| NFO  00009: MOVA AP[ 4], FP+4
SYS. DBMS_APPL| CATI ON_I| NFO  00014: MOVA AP[ 8], FP+8
SYS. DBMS_APPL| CATI ON_| NFO 00019: ICAL O, 7, 1, 2
SYS. DBMS_APPL| CATI ON_| NFO  00028: RET

[N

00043: RET
1) ENTER
<source not available>
2) CallMel CallMel
<source not available>
3) CalMe2
4) CallRaise Raiselt
5) Raiselt IF THEN
RAISE_APPLICATION_ERROR
6)
7) SQL *Plus PL/SQL

APPLICATION_INFO
SQL *Plus

DBMS_
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PL/SQL
3-2
PL/SQL
3-2 PL/SQL
BR* BR BRNE
CALL,XCAL,SCAL,ICALL
ENTER
GBRVAR SBVAR GBCR PL/SQL
MOV* MOV
RET
4. SQL
SQL_TRACE TRUE
ALTER SESSION SET SQL_TRACE = TRUE;
SQL PL/SQL
tkprof event 10046

10046 trace name context forever,level |evel _num

[oe]
N

12

SQL *Plus

SQ.Tr ace. sql
SQ> -- First set up the variables

SQ.> VAR ABLE v_Stringl VARCHAR2(20);
SQ.> VARI ABLE v_String2 VARCHAR2(20);

SQL>

SQL> BEG N
2 cv_Stringl := "Hello';
3 cv_String2 : ="' World!'";
4 END;
5/

SQL_TRACE

+ o+ +

PL/SQL

PL/SQL

PL/ SQL procedure successfully conpl et ed.
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SQ> -- Turn on SQ tracing (including bind variable informtion)
SQL> ALTER SESSI ON SET EVENTS ' 10046 trace nanme context forever, |evel 4
Session al tered.

SQL> BEG N
2 DBMS_QUTPUT. PUT_LINE(:v_Stringl || :v_String2)
3 END;
4/

Hel | o Worl d!

PL/ SQL procedure successfully conpleted

PARSI NG I N CURSCOR #1 | en=61 dep=0 ui d=28 oct=47 |id=28 ti me0 hv=2809072883
ad=' 801d40b4
BEG N
DBMS_OUTPUT. PUT_LINE(:v_Stringl || :v_String2)
END;
END OF STMI
PARSE #1: ¢=0, e=0, p=0, cr =0, cu=0, m s=0, r =0, dep=0, og=4, ti m=0
BI NDS #1
bind 0: dty=1 nxl=32(20) mal =00 scl =00 pre=00 oacfl g=03 oacfl 2=10 si ze=64
of f set =0 bf p=010bf 728 bl n=32 avl =05 f| g=05
val ue="Hel | 0"
bind 1: dty=1 nmxl =32(20) mal =00 scl =00 pre=00 oacfl g=03 oacfl 2=10 si ze=0
of f set =32 bf p=010bf 748 bl n=32 avl =07 fl g=01
val ue=" World!"
EXEC #1: ¢=0, e=0, p=0, cr =0, cu=0, m s=0, r=1, dep=0, og=4, ti m=0

PARSI NG | N CURSOR #2 | en=52 dep=0 ui d=28 oct=47 1id=28 tinr0 hv=4201917273

ad=' 8010f dac

begi n dbns_output.get_lines(:lines, :numines); end

END OF STMI

PARSE #2: ¢=0, e=0, p=0, cr =0, cu=0, m s=0, r =0, dep=0, 0og=4, ti m=0

Bl NDS #2

bind 0: dty=1 nmxl =2000(255) mal =25 scl =00 pre=00 oacfl g=43 oacfl 2=10 si ze=2000
of f set =0 bf p=010c63a0 bl n=255 avl =00 fl g=05

bind 1. dty=2 nxl=22(02) nal =00 scl =00 pre=00 oacfl g=01 oacfl 2=0 si ze=24
of f set =0 bf p=010bf 750 bl n=22 avl =02 fI| g=05

val ue=25
EXEC #2: ¢=0, e=0, p=0, cr =0, cu=0, m s=0, r =1, dep=0, 0og=4,ti m=0

PARSI NG I N CURSOR #1 | en=53 dep=0 ui d=28 oct=47 |id=28 ti me0 hv=583813323
ad=' 80355540

begi n DBMS_APPLI CATI ON_| NFO. SET_MODULE(: 1, NULL) ; end;

END OF STMI

PARSE #1: ¢=0, e=0, p=0, cr =0, cu=0, m s=0, r =0, dep=0, og=4, ti m=0

BI NDS #1

bind 0: dty=1 nxl=128(08) nml =00 scl =00 pre=00 oacfl g=21 oacfl 2=0 size=128
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of fset =0 bf p=010bf 6e8 bl n=128 avl =08 fl| g=05
val ue="SQ.* Pl us"
APPNAME nod=" SQL*Pl us' nh=3669949024 act='' ah=4029777240
EXEC #1: c¢=0, e=0, p=0, cr =0, cu=0, m s=0, r =1, dep=0, og=4, ti m=0
SQL *Plus
DBMS OUTPUT DBMS_APPLICATION_INFO
3-3
dty,mx|, value
3-3

bind 0
dty ocidfn.h OClI
mx|

mal
scl
pre
oacflg,oacfl2
size
offset
bfp
bin
avl
flg
value

Conbi nedTr aci ng. sql
SQL> -- Set both the pseudo-code and call tracing events.
SQL> ALTER SESSI ON SET EVENTS ' 10928 trace nane context |evel 1';
Session altered.

SQL> ALTER SESSI ON SET EVENTS ' 10938 trace nane context |level 1';
Sessi on al tered.

SQ.> -- Make sone random calls.
SQL> BEG N
2 Randontal | s( 3);
3 END;
4/
PL/ SQL procedure successfully conpl et ed.
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------------ PL/ SQL TRACE | NFORMATION -----------
Levels set : 1
Entry #1
00001: ENTER 44, 0, 1, 1
Trace: ANONYMOUS BLOCK: Stack depth =1
00009: | NFR DS[ 0] +36
Frane Desc Version = 1, Size = 19

# of locals =1

TC_SSCALAR: FP+8, d=FP+16, n=FP+40
<source not avail abl e>
00014: CVTIN HS+0 =3=, FP+8
00019: I NSTB 2, STPROC
00023: MOVA FP+8, FP+4
00028: XCAL 2, 1
Entry #1
EXAMPLE. RANDOMCALLS: 00001: ENTER 312, 0, 1, 1
Trace: PROCEDURE EXAMPLE. RANDOMCALLS: Call to entry at line 4 Stack depth = 2

Trace: PACKAGE BODY EXAMPLE. RANDOM Call to entry at line 3 Stack depth = 3
EXAMPLE. RANDOM 00009: | NFR DS[ 0] +92

[Line 6] IF v_Case = 1 THEN

EXAMPLE. RANDOMCALLS: 00072: CVTIN HS+0 =1=, FP+52

EXAMPLE. RANDOMCALLS: 00077: CWMP3N FP+12, FP+52, PC+31 =00108: =
EXAMPLE. RANDOMCALLS: 00087: BRNE PC+21 =00108: =

[Line 7] Call Me1;

EXAMPLE. RANDOMCALLS: 00093: | NSTB 3, STPROC

EXAMPLE. RANDOMCALLS: 00097: XCAL 3, 1

Entry #1

EXAMPLE. CALLMEL: 00001: ENTER 4, O, 1, 1

Trace: PROCEDURE EXAMPLE. CALLME1l: Call to entry at line 3 Stack depth = 3
[Line 3] NULL;

EXAMPLE. CALLMEL1: 00009: RET

3.4.2 PL/SQL
— 10938 Oracle8 PL/SQL DBMS _TRACE
el Oracle8i
8.1.5 DBMS TRACE Oracl e8i
8.1.6
1. Oracle8i 8.1.5 DBMS TRACE
Oracle8i 8.15 DBMS TRACE SET_PLSQL_TRACE,

CLEAR PLSQL_TRACE PLSQL_TRACE_VERSION
SET_PLSQL_TRACE
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PROCEDURE SET_PLSQL_TRACE trace level IN INTEGER ;
trace_level event
10938
event 10938

TRACE_ALL_CALLS
TRACE_ENABLE_CALLS
TRACE_ALL_EXCEPTION
TRACE_ENABLED_EXCEPTIONS

DEBUG

o A~ N B

SET_PLSQL_TRAC
AllCallsExceptions815.sql

SQL> -- Enable tracing of all calls and all exceptions.
SQL> BEG N

2 DBVS TRACE. SET_PLSQL_TRACE(

3 DBVS_TRACE. TRACE_ALL_CALLS +

4 DBVS_TRACE. TRACE_ALL_EXCEPTI ONS) ;

5 END;

6 /

PL/ SQL procedure successfully conpl eted.

SQ.> -- Anonymous bl ock which rai ses some exceptions.
SQ.> BEG N

2 Cal | Rai se(1001);

3 Raiselt(-1);

4  END

5/
BEG N

*

ERROR at |ine 1:

ORA- 06510: PL/SQL: unhandl ed user-defined exception
ORA-06512: at "EXAMPLE. RAISEIT", line 7

ORA-06512: at line 3

event 10938

------------ PL/ SQL TRACE | NFORMATI ON -----------

Levels set : 1 4

Trace: ANONYMOUS BLOCK: Stack depth =1

Trace: PROCEDURE EXAMPLE. CALLRAISE: Call to entry at line 3 Stack depth = 2
Trace: PROCEDURE EXAMPLE. RAISEIT: Call to entry at line 4 Stack depth = 3
Trace: Pre-defined exception - CER 1001 at |ine 9 of PROCEDURE EXAMPLE. RAI SEI T:
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Trace: PROCEDURE EXAMPLE. RAISEIT: Call to entry at line 4 Stack depth = 2
Trace: User defined exception at line 7 of PROCEDURE EXAMPLE. RAIl SEI T:

CLEAR_PLSQL_TRACE

’

PROCEDURE CLEAR PLSQL_TRACE;

PLSQL_TRACE_VERSION DBMS_TRACE

PROCEDURE PLSQL_TRACE_VERSI ON(mgj or OUT BI NARY_| NTEGER, mi nor Bl NARY_ | NTEGER) ;

major minor Oracle8i 8.1.5
traceVersi on. sql
SQL> DECLARE

2 v_Maj or Ver si on BI NARY_| NTEGER,;

3 v_M nor Ver si on Bl NARY_| NTEGER,

4 BEG N

5 DBMS_TRACE. PLSQ._TRACE_VERSI ON(v_Maj or Ver si on, v_M nor Ver si on);

6  DBMS_OUTPUT. PUT_LI NE(

7 "Trace major version: ' || v_MajorVersion);

8  DBMS_OUTPUT. PUT_LI NE(

9 "Trace mnor version: ' || v_MnorVersion);

10 END;

11/

Trace mgjor version: 1
Trace minor version: O
PL/ SQL procedure successfully conpl et ed.

2. Oracle8i 8.1.6 DBMS TRACE
Oracles8i 8.1.5 DBMS_TRACE Oracle8i 8.1.6
DBMS TRACE

Oracles8i 8.1.6 3-4 Oracle8i
8.1.5 SET_PLSQL_TRACE
3-4 Oracle8i 8.1.6DBMS_TRACE

TRACE_ALL_CALLS 1

TRACE_ENABLED_CALLS 2 DEBUG
TRACE_ALL_EXCEPTIONS 4

TRACE_ENABLED_EXCEPTIONS 8

TRACE_ALL_SQL 32 SQL
TRACE_ENABLED_SQL 64 SQL
TRACE_ALL_LINES 128

TRACE_ENABLED_LINES 256
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TRACE_STOP 16384
TRACE_PAUISE 4096
TRACE_RESUME 8192
TRACE_LIMIT 16

PAUSE_PLSQL_TRACE
RESUME_PLSQL_TRACE

trace_level SET_PLSQL_TRACE TRACE_PAUSE
trace_level TRACE_RESUME
PL/SQL

LIMIT_PLSQL_TRACE

PROCEDURE LIM T_PLSQL_TRACE(li nit Bl NARY_I NTEGER =8192) ;
limit
limit
1000
SET_PLSQL_TRACE TRACE_LIMIT trace_level event
10940( )
1023x event 10940
COMMENT _
PLSQL_TRACE
PROCEDURE COMMENT_PLSQL_TRACE( comment | N VARCHARR) ;

comment 2047
DBMS TRACE
INTERNAL_VERSIAON _
CHECK

FUNCTI ON | NTERAL_VERSI ON_CHECK RETURN
Bl NARY_| NTEGER,

DBMS TRACE

GET_PLSQL_TRACE_RUNNUMBER
FUNCTI ON GET_PLSQL_TRACE_RUNNUVBER
RETURN BI NARY | NTEGER;

plsgl_trace runs plsgl_trace events
tracetab.sql Unix $ORACLE_HOME/rdbms/admin
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3
SYS
plsgl_trace runs
runid NUMBER ID
run_data DATE
run_owner VARCHAR2(31)
run_comment VARCHAR2(2047)
run_commentl VARCHAR2(2047) COMMENT_PLSQL_TRACE
run_comment,

run_end DATE

run_flags VARCHAR2(2047)

related_run NUMBER

run_system_info VARCHAR2(2047)

sparel VARCHAR2(256)

plsgl_trace events

runid

event_seq
event_time
related_event
event_kind
event_unit_dblink
event_unit_owner
event_unit
event_unit_kind
event_line
event_proc_name
stack_depth
proc_name
proc_dblink
proc_owner
proc_unit
proc_unit_kind
proc_line
proc_params
icd_index
user_excp

excp
event_comment

event_kind

DBMS_TRACE

NUMBER
NUMBER
DATE
NUMBER
VARCHAR2(31)
VARCHAR2(31)
VARCHAR2(31)
VARCHAR2(31)
VARCHAR2(31)
NUMBER
VARCHAR2(31)
NUMBER
VARCHAR2(31)
VARCHAR2(31)
VARCHAR2(31)
VARCHAR2(31)
VARCHAR2(31)
NUMBER

VARCHAR2 2047

NUMBER
NUMBER
NUMBER

VARCHAR2 2047

ID
ID

PL/SQL
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PLSQL_TRACE_START 38
PLSQL_TRACE_STOP 39
PLSQL_TRACE_SET_FLAGS 40
PLSQL_TRACE_PAUSE 41
PLSQL_TRACE_RESUME 42
PLSQL_TRACE_ENTER_VM 43
PLSQL_TRACE_EXIT_VM 44
PLSQL_TRACE_BEGIN_CALL 45
PLSQL_TRACE_ELAB_SPEC 46
PLSQL_TRACE_ELAB_BODY 47
PLSQL_TRACE_ICD 48 PL/SQL
PLSQL_TRACE_PRC 49
PLSQL_TRACE_END_CALL 50
PLSQL_TRACE_NEW_LINE 51 PL/SQL
PLSQL_TRACE_EXCP_RAISED 52
PLSQL_TRACE_EXCP_HANDLED 53
PLSQL_TRACE_SQL 54 SQL
PLSQL_TRACE_BIND 55
PLSQL_TRACE_USER 56
PLSQL_TRACE_NODEBUG 57 DEBUG

DBMS TRACE Web www.osborne.com
3.4.3 PL/SQL
] PL/SQL Oraclesi 8.1.6
R .
= DBMS PROFILER Profiler
PL/SQL
PL/SQL
SQL,SQL Navigator, SQL
Programmer

1. DBMS PROFILER
DBMS_PROFILER 3-5

BINARY_INTEGER

SUCCESS
ERROR_PARAM 1
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ERROR_IO 2 Profiler
ERROR_VERSION -1

3-5 DBMS_PROFILER

START_PROFILER Profiler
STOP_PROFILER Profiler
PAUSE_PROFILER

RESUME_PROFILER

FLUSH_DATA

GET_VERSION Profiler
INTERNAL_VERSION_CHECK

ROLLUP_UNIT

ROLLUP_RUN

Oracle8i 8.1.6 DBMS_TRACE
“ DBMS _PROFILER ”
START_PROFILER Profiling

FUNCTI ON START_PROFI LER( run_comment | N VARCHAR2 : = SYSDATE,
run_coment 11 N VARCHAR2 : = ",
run_nunber OUT BI NARY_I| NTEGER)

RETURN Bl NARY_| NTEGER;

PROCEDURE START_PROFI LER( run_comment | N VARCHAR2 : = SYSDATE,
run_comment 11 N VARCHAR2 : = ",
run_nunber OUT BI NARY_I| NTEGER) ;

FUNCTI ON START_PROFI LER( run_conmment | N VARCHAR2 : = SYSDATE,
run_conment 11 N VARCHAR2 := ")

RETURN BI NARY_| NTEGER;

PROCEDURE START_PROFI LER( run_conmment | N VARCHAR2 : = SYSDATE,

run_conment 11 N VARCHAR2 : = ");

run_comment run_commentl
Profiler run_number
STOP_PROFILER Profiler

FUNCTI ON STOP_PROFI LER RETURN BI NARY_| NTEGER,;
PROCEDURE STOP_PRCFI LER

PAUSE_PROFILER Profiler

FUNCTI ON PAUSE_PROFI LER RETURN Bl NARY_| NTEGER,
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PL/SQL

PROCEDURE PAUSE_PRCFI LER;

RESUME_PROFILER Profiler

FUNCTI ON RESUME_PROFI LER RETURN BI NARY_| NTEGER,;
PROCEDURE RESUVE_PROFI LER,

FLUSH_DATA Profiler FLUSH_DATA
STOP_PROFILER

FUNCTI ON FLUSH_DATA RETURN Bl NARY_| NTEGER,
PROCEDURE FLUSH _DATA;

GET_VERSION Profiler

PROCEDURE GET_VERSI ON( maj or OUT BI NARY_| NTEGER, mi nor OUT Bl NARY_| NTEGER) ;
major minor
INTERNAL_VERSION_CHECK DBMS_TRACE,
DBMS_PROFILER

FUNCTI ON | NTERNAL_VERSI ON_CHECK RETURN BI NARY_| NTEGER,
0 y 1 l ’
DBMS_PROFILER

ROLLUP_UNIT
PROCEDURE ROLLUP_UNI T(run I N NUMBER, unit | N NUVBER);

run unit
Profiler

ROLLUP_RUN
PROCEDURE ROLLUP_RUN(run | N NUVBER) ;

run
2. DBMS PROFILER
Profiler proftab.sql Unix

$ORACLE_HOME/rdbms/admin
PLSQL_PROFILER_RUNS Profiler

runid NUMBER ID
related_run NUMBER ID ID
run_owner VARCHAR2(32)
run_date DATE
run_comment VARCHAR2(2047) START_PROFILER
run_total_time NUMBER
run_system_info VARCHAR2(2047)

run_commentl VARCHAR2(2047) START_PROFILER



CM a'PUboCOM

3
sparel VARCHAR2(256)

PLSQL_PROFILER_UNITS ,
runid NUMBER 1D
unit_number NUMBER 1D
unit_type VARCHAR2(32)
unit_owner VARCHAR2(32)
unit_name VARCHAR2(32)
unit_timestamp DATE
total_time NUMBER
sparel NUMBER
spare2 NUMBER

PLSQL_PROFILER_DATA Profiling

PL/SQL

runid NUMBER ID

unit_number NUMBER ID

linett NUMBER

total_occur NUMBER

total_time NUMBER

min_time NUMBER

max_time NUMBER

sparel NUMBER

spare2 NUMBER

spare3 NUMBER

spared NUMBER

DBMS PROFILER Web www.osborne.com.
3.5
PL/SQL

DBMS OUTOUT GUI

PL/SQL
PL/SQL
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