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1 PL/SQL

PL/SQL Oracle
PL/SQL
Oracle PL/SQL
PL/SQL PL/SQL
1.1 PL/SQL
Oracle
SQL SQL
SQL
DELETE FROM st udents
VWHERE major = 'Nutrition';
students
SQL
DELETE SQL
C COBOL 3GL

LOOP over each student record

IF this record has ngj or
DELETE this record;
END | F;
END LOOP;

= "Nutrition' THEN

C++ Java
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SQL
PL/SQL
PL/SQL
PL/SQL SQL
PL/SQL  SQL
. IF-THEN-ELSE
. PL/SQL8.0
PL/SQL Oracle SQL
PL/SQL
3gl _4gL. sql

DECLARE

/* Declare variables that will be used in SQL statenents */

v_NewMaj or VARCHAR2(10) := 'History';

v_FirstName VARCHAR2(10) := 'Scott';

v_Last Name VARCHAR2(10) := 'Urnan';
BEG N

/* Update the students table. */

UPDATE st udent s
SET maj or = v_NewWhj or
WHERE first_name = v_FirstNanme
AND | ast _nane = v_Last Naneg;

/* Check to see if the record was found. If not, then we need

to insert this record. */
I F SQLYNOTFOUND THEN

I NSERT | NTO students (1D, first_nane, |ast_nane, nmajor)

VALUES( st udent _sequence. NEXTVAL, v_FirstNane, v_Last Nang,

v_NewMaj or) ;
END | F;
END;
SQL UPDATE INSERT
IF
students
student_sequence CD-ROM relTable.sql

133

PL/SQL SQL
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1.1.1 PL/SQL
/ /
SQL
1-1 SQL
PL/SQL SQL
PL/SQL
PL/SQL
SQL
PL/SQL
HTML PL/SQL
PL/SQL 2
1.1.2 PL/SQL
Orcale ANSI SQL ANSI X3.135-1992 “ SQL”
SQL SQL92 SQL
PL/SQL 3GL SQL92
Oracle7 7.0 Oracle8 Oracle8i
SQL92 Oracle ANSI
Oracle PL/SQL SQL92
Oracle
sl
s0L
5oL
I
sQL PL/SQL

11 / SQL PL/SQL
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1.2 PL/SQL

PL/SQL
PL/SQL

1.2.1 PL/SQL

PL/SQL
PL/SQL Oracle8
PL/SQL
1. PL/SQL
PL/SQL PL/SQL

PL/SQL
DECLARE
/* Declarative section - PL/SQ variables, types, cursors,
and | ocal subprogranms go here. */
BEG N
/* Executable section - procedural and SQL statenments go here.
This is the main section of the block and the only one
that is required. */

EXCEPTI ON
/* Exception-handling section - error-handling statenments go
here. */
END;
PL/SQL PL/SQL
PL/SQL Ada Ada
Ada PL/SQL PL/SQL
Ada
2.
PL/SQL
PL/SQL
Error. sql
DECLARE
v_ErrorCode NUMBER; -- Code for the error
v_ErrorMsg VARCHAR2(200); -- Message text for the error
v_Current User VARCHAR2(8); -- Current database user
v_Informati on VARCHAR2(100); -- Information about the error

BEG N
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/* Code that processes sone data here */
EXCEPTI ON
VWHEN OTHERS THEN
-- Assign values to the log variables, using built-in
-- functions.
v_ErrorCode : = SQLCODE;
v_ErrorMsg : = SQLERRM
v_CurrentUser := USER
v_Information := "Error encountered on ' ||
TO CHAR(SYSDATE) || ' by database user ' || v_CurrentUser;

-- Insert the log nessage into | og_table.
I NSERT I NTO | og_tabl e (code, nessage, info)
VALUES (v_ErrorCode, v_ErrorMsg, v_Information);
END;

133

PL/SQL
v_CurrentUser,v_ErrorCode, v_Information
PL/SQL

PL/SQL

DECLARE
v_Student Nane VARCHAR2( 20) ;
v_Current Dat e DATE;
v_Nunber Credi ts NUMBER(3);

PL/SQL

DECLARE
v_LoopCount er Bl NARY_I| NTECGER;
v_Current| yRegi st ered BOOLEAN,

PL/SQL

DECLARE
TYPE t _Student Record IS RECORD (
Fi rst Nane VARCHAR2(10),
Last Nane VARCHAR2( 10),
Current Credits NUVBER(3)
)
v_Student t_Student Record;
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PL/SQL
1 50
Si npl eLoop. sql

DECLARE

v_LoopCount er BI NARY_| NTEGER : = 1;
BEG N

LooP

I NSERT | NTO tenp_table (numcol)
VALUES (v_LoopCounter);

v_LoopCounter := v_LoopCounter + 1,
EXIT WHEN v_LoopCounter > 50;
END LOOP;
END;
PL/SQL FOR
FOR
Nunti cLoop. sql
BEG N
FOR v_LoopCounter IN 1..50 LOOP

I NSERT | NTO tenp_table (numcol)
VALUES (v_LoopCounter);

END LOOP;
END;
5.
SELECT
Cur sor Loop. sql
DECLARE

v_First Name VARCHAR2( 20);
v_Last Name VARCHAR2( 20) ;
-- Cursor declaration.
-- return the rows.
CURSOR c_Students IS
SELECT first_nanme, |ast_nane
FROM st udent s;
BEG N
-- Begin cursor processing.
OPEN c_Students;
LOoP
-- Retrieve one row.
FETCH c_Students | NTO v_Fi rst Nare,
-- Exit the loop after all
EXI T WHEN c_St udent s¥NOTFOUND;
/* Process data here */

temp_table

This defines the SQL statenment to

v_Last Nane;

rows have been retrieved.
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END LOOP;
- End processing.
CLOSE c_Students;
END;
1.2.2 PL/SQL
PL/SQL
PL/SQL
1
PL/SQL PL/SQL
PrintStudents DBMS OUTPUT
Print St udent s. sql
CREATE OR REPLACE PROCEDURE Print St udent s(
p_Maj or | N students. naj or Y0 YPE) AS
CURSOR c_Students IS
SELECT first_nane, |ast_name
FROM st udent s
VWHERE nmj or = p_Mjor;
BEG N
FOR v_Student Rec IN c_Students LOOP
DBMS_OUTPUT. PUT_LI NE(v_StudentRec. first_nane || ' ' ||
v_Student Rec. | ast _nane);
END LOOP;
END;
Print St udent s. sql
SQL> BEG N
2 PrintStudents(' Conputer Science');
3 END;
4/
Scott Smith
Joanne Junebug
Shay Shari at panahy
SET SERVEROUTPUT ON DBMS _OUTPUT
2
2.
PL/SQL PL/SQL

RoomsPkg
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rooms
RoonPkg. sql
CREATE OR REPLACE PACKAGE RoonsPkg AS
PROCEDURE NewRoon{ p_Bui | di ng roons. bui | di ng%l YPE,
p_RoonmNum r oons. r oom nunber % YPE,
p_NunfSeat s roons. nunber _seat s%lYPE,

p_Description roons. descri pti on%'YPE) ;

PROCEDURE Del et eRoon{ p_Room D I N roons. room i d%'YPE) ;
END RoonsPkg;

CREATE OR REPLACE PACKAGE BODY RoomsPkg AS
PROCEDURE NewRoomn( p_Bui | di ng roons. bui | di ng% YPE,
p_RoonNum r oons. r oom _nunber % YPE,
p_NunBeat s roons. nunber _seat s% YPE,

p_Description roons. descripti on%dYPE) IS
BEG N

I NSERT | NTO r oons

(room.id, building, room nunber,

nunber _seats, description)
VALUES

(room sequence. NEXTVAL, p_Bui l di ng,
p_Description);
END NewRoom

p_RoomN\um p_NunfBeat s,

PROCEDURE Del et eRoon{ p_Room D I N roons. room i d%'YPE) | S
BEG N

DELETE FROM r oons
WHERE room.id = p_Roonl D;
END Del et eRoom
END RoonsPkg;

3. SQL

SQL PL/SQL SQL SQL
PL/SQL2.1 DBMS_SQL Oracle8i

SQL DropTable DBMS_SQL

Dr opTabl e. sql
CREATE OR REPLACE PROCEDURE DropTabl e(p_Tabl e I N VARCHAR2) AS
v_SQLString VARCHAR2(100);
v_Cursor BI NARY_I NTEGER;

v_Ret urnCode BI NARY_I NTEGER;
BEG N

Build the string based on the input paraneter.
v_SQ.String := 'DROP TABLE ' || p_Table;

-- Open the cursor.
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v_Cursor := DBMS_SQ.. OPEN_CURSOR,

-- Parse and execute the statenent.
DBMS_SQL. PARSE(v_Cursor, v_SQ.String, DBMS_SQL. NATI VE);
v_Ret urnCode : = DBMS_SQ.. EXECUTE(v_Cursor);

-- Close the cursor.
DBMS_SQL. CLOSE_CURSOR(Vv_Cursor);
END Dr opTabl e;

Oracle8i SQL

Pri nt St udent s. sql
CREATE OR REPLACE PROCEDURE DropTabl e(p_Tabl e | N VARCHAR2) AS
v_SQ.String VARCHAR2(100);
BEG N
-- Build the string based on the input paraneter.
v_SQString := 'DROP TABLE ' || p_Table;

EXECUTE | MVEDI ATE v_SQLStri ng;
END Dr opTabl €;

4, Oracle8
Oracle8( PL/SQL 8) Oracle

12/ obj Types. sql

CREATE OR REPLACE TYPE Student AS OBJECT (
I D NUMBER(5) ,
first_name VARCHAR2(20),
| ast _name VARCHAR2( 20),
maj or VARCHAR2( 30),
current_credits NUMBER(3),

-- Returns the first and | ast nanmes, separated by a space.
MEMBER FUNCTI ON For nat t edNane
RETURN VARCHARZ2,
PRAGVA RESTRI CT_REFERENCES( For nat t edNane, RNDS, WNDS, RNPS, WNPS),

-- Updates the major to the specified value in p_Newwjor.
MEMBER PROCEDURE ChangeMaj or ( p_NewiVhj or | N VARCHAR?) ,
PRAGVA RESTRI CT_REFERENCES( ChangeMaj or, RNDS, WADS, RNPS, WAPS),

-- Updates the current_credits by addi ng the nunmber of

-- credits in p_Conpl etedCl ass to the current val ue.

MEMBER PROCEDURE Updat eCr edi t s(p_Conpl et edCl ass I N C ass),

PRAGVA RESTRI CT_REFERENCES( Updat eCredits, RNDS, WADS, RNPS, WNPS),
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-- ORDER function used to sort students.
ORDER MEMBER FUNCTI ON Conpar eSt udent (p_Student | N Student)

RETURN NUMBER
);
CREATE OR REPLACE TYPE BODY Student AS

MEMBER FUNCTI ON For mat t edNane

RETURN VARCHAR2 | S
BEG N
RETURN first_name || ' ' || |ast_nane;

END For nat t edNane;
I'N VARCHAR2) | S

MEMBER PROCEDURE ChangeMaj or ( p_NewVaj or

BEG N
maj or := p_Newhj or;
END ChangeMj or;
MEMBER PROCEDURE Updat eCredits(p_Conpl etedC ass IN dass) IS
BEG N
current_credits := current_credits +
p_Conpl et edd ass. num credi ts;
I N Student)

END Updat eCredi ts;
ORDER MEMBER FUNCTI ON Conpar eSt udent ( p_St udent

RETURN NUMBER | S
BEG N
First conpare by |ast nanes
| F p_Student.|ast_name = SELF. | ast_nane THEN
then conpare first nanes.

If the last nanes are the sane,
I F p_Student.first_name < SELF.first_name THEN

RETURN 1;
ELSIF p_Student.first_nane > SELF.first_name THEN

RETURN -1,

ELSE
RETURN O;

END | F;
ELSE
| F p_Student.|ast_nanme < SELF.|ast_name THEN

RETURN 1;

ELSE
RETURN - 1,

END | F;

END | F;
END Conpar eSt udent ;

END;
5.
PL/SQL 3GL

PL/SQL
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PL/SQL 2.0 PL/SQL 8.0

Col I ecti ons. sql
DECLARE
TYPE t _I ndexBy |I'S TABLE OF NUMBER
I NDEX BY Bl NARY_I| NTEGER;
TYPE t_Nested |'S TABLE OF NUMBER;
TYPE t_Varray | S VARRAY(10) OF NUVBER;

v_I ndexBy t_I ndexBy;
v_Nested t_Nest ed;
v_Varray t_Varray;
BEG N
v_I ndexBy(1) :
v_I ndexBy(2) :
v_Nested : =
v_Varray :=
END;

1

2;

Nested(1l, 2, 3, 4, 5);
Varray(1, 2);

t_
t_

1.2.3 PL/SQL

PL/SQL Oracle

DBMS ALERT
DBMS JOB
DBMS LOB
DBMS _PIPE
DBMS_SQL
UTL_FILE

DBMS-*
Oracle

1.3

Oracle
1.3.1 PL/SQL Oracle

PL/SQL  Oracle PL/SQL

PL/SQL 8.0

SQL

UTL_FILE

PL/SQL

1.0 Oracle6.0
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PL/SQL
Oralce7 PL/SQL2.x Oracles PL/SQL 8
Oracles8i 8.1 PL/SQL 8.1 Oracle
PL/SQL 1-1 Oracle
PL/SQL PL/SQL2.0-8.1
PL/SQL 2.1 DBMS_SQL
PL/SQL 2.2
|/ £
FLaal PL/SQL 2.3 UTL _FILE
PL/SQL 8.0
Pl 2 PL/SQL 8.1 SQL

1-1 Oracle PL/SQL

Oracle PL/SQL
1.0
7.0 2.0 CHAR
DBMS_PIPE DBMS_ALERT
SQL *PLUS DBMS_OUTPUT
7.1 2.1
SQL
DBMS_SQL PL/SQL
7.2 2.2
DBMS_JOB PL/SQL
7.3 2.3 fetch weakly typed
UTL_FILE
PL/SQL
8.0 8.0
LOB
8.1 8.1 SQL

Java
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Oracle PL/SQL
NOCOPY
PL/SQL PL/SQL

Oracle

Connect ed to:

Oracl e8 Enterprise Edition Release 8.0.6.0.0 - Production

Wth the Objects option

PL/ SQL Rel ease 8.0.6.0.0 - Production

and

Connected to:

Oracl e8i Enterprise Edition Release 8.1.5.0.0 - Production

Wth the Partitioning and Java options

PL/ SQL Rel ease 8.1.5.0.0 - Production

PL/SQL
SUN Solaris Oracle8.0.6
Oracle8i SUN Solaris Oracle8i 8.1.5
Oracle Windows 95
Windows NT
1.3.2 Oracle
Oracle
Oracle
Oracle7 Oracle8 Oracle8i
Oracle
1.3.3 CD-ROM
CD-ROM
. http://www.osborne.com
* PL/SQL 2
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CD-ROM
CD-ROM
readme.html
CD-ROM

CD-ROM CODE

Si npl eLoop. sql
DECLARE
v_LoopCount er Bl NARY_I NTEGER : = 1;
BEG N
LooP
I NSERT | NTO tenp_table (numcol)
VALUES (v_LoopCounter);
v_LoopCounter := v_LoopCounter + 1,
EXIT WHEN v_LoopCounter > 50;
END LOOP;
END;

CD-ROM

simple.sqt CD-ROM CODE readme.html

1.4

students classes
registered_students

rooms

relTable.sql
objTables.sql
objTables.sql

1
student_sequence
rooms

CREATE SEQUENCE st udent _sequence
START W TH 10000
| NCREMENT BY 1;

students

CREATE SEQUENCE r oom sequence
START W TH 20000

CD-ROM

code/ch01

Oracle8
CODE

room_seguence
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I NCREMENT BY 1;

2. students
students

CREATE TABLE students (
id NUMBER(5) PRI MARY KEY,
first_nanme VARCHAR2(20),
| ast _name VARCHAR2( 20),
maj or VARCHAR2( 30),
current _credits NUMBER(3)
)

I NSERT | NTO students (id, first_nane, |ast_nane, ngjor,
current_credits)
VALUES (student _sequence. NEXTVAL, 'Scott', 'Smith',
' Conputer Science', 11);

I NSERT | NTO students (id, first_nane, |ast_nane, ngjor,
current_credits)
VALUES (student_sequence. NEXTVAL, 'Margaret', 'Mason',
"History', 4);
I NSERT | NTO students (id, first_nane, |ast_nane, ngjor,
current_credits)
VALUES (student _sequence. NEXTVAL, 'Joanne', 'Junebug',
' Conput er Sci ence', 8);

I NSERT | NTO students (id, first_nane, |ast_nane, ngjor,
current_credits)
VALUES (student_sequence. NEXTVAL, ' Manish', 'Mirgratroid',
' Economi cs', 8);

I NSERT | NTO students(id, first_nane, |ast_nane, ngjor,
current_credits)
VALUES( st udent _sequence. NEXTVAL, 'Patrick', 'Poll",
"History', 4);

I NSERT | NTO students(id, first_nane, |ast_nane, nmgjor,
current_credits)
VALUES (student_sequence. NEXTVAL, 'Tinothy', 'Taller',
"History', 4);

I NSERT | NTO students(id, first_nane, |ast_nanme, ngjor,
current_credits)
VALUES (student _sequence. NEXTVAL, 'Barbara', 'Blues',
' Economics', 7);

I NSERT | NTO students(id, first_nane, |ast_nane, ngjor,
current_credits)
VALUES (student_sequence. NEXTVAL, 'David', 'Dinsnore',
"Music', 4);

I NSERT | NTO students(id, first_nane, |ast_nane, nmgjor,



PL/SQL

Chinaspubecom

current_credits)

VALUES (student _sequence. NEXTVAL, 'Ester', 'Elegant',

"Nutrition', 8);

I NSERT | NTO students(id, first_nane, |ast_nane, ngjor,
current_credits)
VALUES (student _sequence. NEXTVAL, 'Rose', 'Riznit',
"Music', 7);

I NSERT | NTO STUDENTS(id, first_nane, |ast_nane, ngjor,
current_credits)

VALUES (student_sequence. NEXTVAL, 'Rita', 'Raznataz',

"Nutrition', 8);

I NSERT | NTO students(id, first_nane, |ast_nane, ngjor,
current_credits)

VALUES (student _sequence. NEXTVAL, 'Shay', ' Shari at panahy',

' Conput er Science', 3);

3. major_stats

CREATE TABLE mmj or _stats (
maj or VARCHAR2( 30),
total _credits NUMBER,
total _students NUMBER);

I NSERT | NTO naj or_stats (mmjor, total _credits, total _students)

VALUES (' Conputer Science', 22, 3);

I NSERT | NTO maj or _stats (mmjor, total _credits, total _students)

VALUES (' History', 12, 3);

I NSERT | NTO nmj or_stats (mmjor, total _credits, total _students)

VALUES (' Economics', 15, 2);

I NSERT | NTO nmj or_stats (mmjor, total _credits, total _students)

VALUES (' Music', 11, 2);

I NSERT | NTO nmj or_stats (mmjor, total _credits, total _students)

VALUES (' Nutrition', 16, 2);

4. rooms

CREATE TABLE roons (
room.id NUMBER(5) PRI MARY KEY,
bui | di ng VARCHAR2( 15),
room nunber NUVBER(4),
nunber _seats NUMVBER(4),
descri pti on VARCHAR2(50)

)

I NSERT | NTO roonms (room.id, building, roomnunber, nunber_seats,
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descri ption)
VALUES (room sequence. NEXTVAL, 'Building 7', 201, 1000,
'Large Lecture Hall');

I NSERT | NTO roons (room.id, building, roomnunber, nunber_seats,
description)
VALUES (room sequence. NEXTVAL, 'Building 6', 101, 500,
"Smal | Lecture Hall');

I NSERT | NTO roons (room.id, building, roomnunber, nunber_seats,
descri ption)
VALUES (room sequence. NEXTVAL, 'Building 6', 150, 50,
' Di scussi on Room A');

I NSERT | NTO roons (room.id, building, roomnunber, nunber_seats,
descri ption)
VALUES (room sequence. NEXTVAL, 'Building 6', 160, 50,
' Di scussi on Room B');

I NSERT | NTO roons (room.id, building, roomnunber, nunber_seats,
description)
VALUES (room sequence. NEXTVAL, 'Building 6', 170, 50,
' Di scussi on Room C);

I NSERT | NTO roons (room.id, building, roomnunber, nunber_seats,
description)
VALUES (room sequence. NEXTVAL, 'Muisic Building' , 100, 10,
"Music Practice Room);

I NSERT | NTO roons (room.id, building, roomnunber, nunber_seats,
description)
VALUES (room sequence. NEXTVAL, ' Music Building', 200, 1000,
' Concert Roomi);

I NSERT | NTO roons (room.id, building, roomnunber, nunber_seats,
description)
VALUES (room sequence. NEXTVAL, 'Building 7', 300, 75,
' Di scussi on Room D );

I NSERT | NTO roons (room.id, building, roomnunber, nunber_seats,
description)
VALUES (room sequence. NEXTVAL, 'Building 7', 310, 50,
' Di scussi on Room E');

5. classes

CREATE TABLE cl asses (
depart ment CHAR(3),
course NUMBER( 3),
descri pti on VARCHAR2(2000),
max_students NUMBER(3),
current _students NUMBER(3),
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num credits NUMBER(1),
room.id NUMBER(5),
CONSTRAI NT cl asses_depart nment _cour se
PRI MARY KEY (departnent, course),
CONSTRAI NT cl asses_room.id
FOREI GN KEY (room i d) REFERENCES roons (room.i d)
)
I NSERT | NTO cl asses(departnent, course, description, max_students,
current_students, numcredits, room.id)
VALUES (‘H S, 101, 'History 101', 30, 11, 4, 20000);

I NSERT | NTO cl asses(departnent, course, description, nmax_students,
current _students, numcredits, room.id)
VALUES ('H'S', 301, 'History 301', 30, 0, 4, 20004);

I NSERT | NTO cl asses(departnent, course, description, nax_students,
current_students, numcredits, room.id)
VALUES (' CS', 101, 'Conputer Science 101', 50, 0, 4, 20001);

I NSERT | NTO cl asses(departnent, course, description, nax_students,
current_students, numcredits, room.id)
VALUES (' ECN', 203, 'Economics 203", 15, 0, 3, 20002);

I NSERT | NTO cl asses(departnent, course, description, max_students,
current_students, numcredits, room.d)
VALUES (' CS', 102, 'Conputer Science 102', 35, 3, 4, 20003);

I NSERT | NTO cl asses(departnent, course, description, max_students,
current_students, numcredits, room.d)
VALUES (' MJS', 410, 'Misic 410', 5, 4, 3, 20005);

I NSERT | NTO cl asses(departnent, course, description, nmax_students,
current_students, numcredits, room.d)
VALUES (' ECN', 101, 'Economics 101', 50, 0, 4, 20007);

I NSERT | NTO cl asses(departnent, course, description, max_students,
current_students, numcredits, room.id)
VALUES (' NUT', 307, 'MNutrition 307", 20, 2, 4, 20008);

I NSERT | NTO cl asses(departnent, course, description, max_students,
current_students, numcredits, room.d)
VALUES (' MJS', 100, 'Music 100', 100, O, 3, NULL);

6. registered_students

CREATE TABLE regi stered_students (
student _i d NUMBER(5) NOT NULL,
department CHAR(3) NOT NULL,
course NUMBER(3) NOT NULL,
grade CHAR(1),
CONSTRAI NT rs_grade
CHECK (grade IN (A, 'B, 'C, 'D, 'E)),
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CONSTRAI NT rs_student _id
FOREI GN KEY (student _i d) REFERENCES students (id),
CONSTRAI NT rs_depart nment _course
FOREI GN KEY (departnent, course)
REFERENCES cl asses (departnent, course)
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10000, 'CS', 102, 'A)
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10002, 'CS, 102, 'B')
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10003, 'CS', 102, 'C)
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10000, 'H S, 101, 'A");
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10001, 'H S, 101, 'B');
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10002, 'H'S, 101, 'B")
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10003, 'HI'S, 101, 'A");
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10004, 'H'S, 101, 'C);
I NSERT | NTO regi stered_students (student_id, departnment, course
gr ade)
VALUES (10005, 'HI'S, 101, 'C);
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10006, 'HI'S', 101, 'E);
I NSERT | NTO regi stered_students (student_id, departnent, course
gr ade)
VALUES (10007, 'HI'S', 101, 'B');
I NSERT | NTO regi stered_students (student_id, departnent, course

VALUES (10008,

'"H'S,

gr ade)

101, 'A);
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I NSERT | NTO regi stered_students (student_id,

gr ade)
VALUES (10009, 'H S, 101, 'D);

I NSERT | NTO regi stered_students (student_id,

gr ade)
VALUES (10010, 'H S, 101, 'A");

I NSERT | NTO regi stered_students (student_id,

gr ade)
VALUES (10008, 'NUT', 307, 'A);

I NSERT | NTO regi stered_students (student_id,

gr ade)
VALUES (10010, 'NUT', 307, 'A);

I NSERT | NTO regi stered_students (student _id,

gr ade)
VALUES (10009, 'MJS', 410, 'B');

I NSERT | NTO regi stered_students (student _id,

gr ade)
VALUES (10006, 'MJS', 410, 'E');

I NSERT | NTO regi stered_students (student_id,

gr ade)
VALUES (10011, 'MJUS', 410, 'B');

I NSERT | NTO regi stered_students (student_id,

gr ade)
VALUES (10000, 'MJS', 410, 'B');

7. RS audit
registered_students

CREATE TABLE RS audit (
change_type CHAR(1) NOT NULL,
changed_by VARCHAR2(8) NOT NULL,
ti mestanp DATE NOT NULL,

ol d_student _i d NUVBER(5),
ol d_depart nent CHAR(3),
ol d_grade CHAR(1),
new_st udent _id NUMBER(5),
new_department CHAR(3),
new_cour se NUMBER(3),
new_grade CHAR(1)
)
8. log_table
Oracle

CREATE TABLE | og_table (
code NUMBER,

departnent, course,

departnment, course,

departnment, course,

departnment, course,

departnment, course,

departnent, course,

departnment, course,

departnment, course,
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nessage VARCHAR2(200),
info VARCHAR2( 100)

)
9. temp_table

CREATE TABLE tenp_table (
num_col  NUMBER,
char _col VARCHAR2(60)

)

10. connect_audit
6

CREATE TABLE connect _audit (

user _name VARCHAR2(30),

operati on VARCHAR2(30),

ti mestanp DATE);
11. debug_table

3 Debug PL/SQL

CREATE TABLE debug_t abl e (
I'i necount NUMBER,
debug_str VARCHAR2(100)

)
12. source destination
3

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

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

1.5

PL/SQL
PL/SQL CD-ROM
PL/SQL
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