Ch2- creating and manipulating database handout and Lab manual  (LAB cycle 1 and 2)
Objectives:  To teach the student database design, Query analysis and PL/SQL.

Recommended Systems/Software Requirements:

· Intel based desktop PC   · SQL server /Oracle latest version Recommended

	Lab cycle-1 (SQL QUERIES)work on both ORACLE/SQL SERVER DBMS

	Work sheet-1

	A) Creation, altering and droping of tables (use constraints while creating tables) and inserting rows into a table 
B) Queries using SELECT ,UPDATE AND DELETE commands
	

	Work sheet-2

	A) Nested queries and sub queries using ANY, ALL, IN, EXISTS, NOTEXISTS, UNION, INTERSET, 
B) Creation and dropping of Views
	

	Work sheet-3)
	A) Queries using Aggregate functions, Conversion functions (to_char, to_number and to_date), string functions , date functions 
B) Working with Triggers
	

	Work sheet-4)
	Practice - SQL QUERIES on emp and dept tables (EmpDeptSqlQueries.pdf)
	

	Lab cycle-2 (PL/SQL PROGRAMS)work on ORACLE DBMS

	Work sheet-5)
	Creation of simple PL/SQL program which includes declaration section, executable section and exception –Handling section 
	

	Work sheet-6)
	Develop a program that includes the features NESTED IF, CASE and CASE expression. 
	

	Work sheet-7)
	Program development using WHILE LOOPS, numeric FOR LOOPS, 
	

	Work sheet-8)
	Program development using cursors, strored procedures and functions
	


TEXT BOOKS :

1)ORACLE PL/SQL by example. Benjamin Rosenzweig, Elena Silvestrova, Pearson

Education 3rd Edition

2)ORACLE DATA BASE LOG PL/SQL Programming SCOTT URMAN, TMH

3)SQL & PL/SQL for Oracle 10g, Black Book, Dr.P.S. Deshpande.PL/SQL combines the data-manipulating power of SQL with the processing power of procedural languages
LAB WORK SHEET # 1
AIM: Creation, altering and dropping of tables and inserting rows into a table (use constraints while creating tables) 
Design the following databases for the given relation schemas

University database:

[image: image1.png]DECLARE

variable declarations
BEGIN

program statements —
EXCEPTION

error-handling statements
END;

Figure 4-1 Structure of a PL/SQL program block






Sailors-boats-reserves database:


Solution:

Creating tables:

Q1) Courses(Cid:Integer, cname:String, Dept:String)

SQL> CREATE TABLE courses (cid NUMBER(2), cname VARCHAR2(15), dept VARCHAR2(15), PRIMARY KEY(cid) )


Output: TABLE CREATED
Q2) Students(sid: string, sname: String, cid: String, address: string)



SQL> CREATE TABLE students (sid  CHAR(12), sname VARCHAR2(10), 

                                            cid  NUMBER(2), address VARCHAR2(15),

         


       PRIMARY KEY (sid),

   



       FOREIGN KEY(cid) REFERENCES courses)


Output: TABLE CREATED
Q3) Faculty( fname: String, desg: String, salary: float cid: String) 

SQL>  CREATE TABLE faculty ( fname VARCHAR2(15), desg VARCHAR2(12), salary NUMBER(8,2), cid NUMBER(2), PRIMARY KEY(fname, desg) )

Output: table created
Q4) increase the length of address attribute of students table



SQL>  ALTER TABLE students MODIFY(address VARCHAR2(30))

Output: table altered

Inserting data into table
Q5) insert data into course table



SQL> INSERT INTO courses VALUES (&cid,’&cname’,’&dept’)


Input:   Enter cid value: 1


     Enter cname value: ADBA


     Enter dept value: ICT

Output: 1 row inserted
SQL> INSERT INTO courses VALUES (&cid,’&cname’,’&dept’)

Input:   Enter cid value: 2


     Enter cname value: DMDW


     Enter dept value: ICT

Output: 1 row inserted

SQL> SELECT * FROM courses;

Output:

Q6) insert data into student table

SQL> INSERT INTO students VALUES (‘&sid’,’&sname’, &cid,‘&address’)

Q7) insert data into faculty table



SQL> INSERT INTO faculty VALUES (’&fname’, ’&desg’, &salary, &cid)

Sailors-boats-reserves realtion schemas

Creating sailors-boats-reserves database:

Q8) Sailors ( sid : integer, sname : string, rating : integer, age : real )


SQL> CREATE TABLE sailors ( sid INTEGER, sname VARCHAR2(10),



 rating INTEGER, age REAL, PRIMARY KEY (sid))


Output: table created

Q9) Boats ( bid : integer, bname : string, color : string )

SQL>CREATE TABLE boats ( bid INTEGER,bname VARCHAR2(10),color VARCHAR2(10),  PRIMARY KEY (bid))


Output: table created

Q10) Reserves ( sid : integer, bid : integer, day : date )


SQL> CREATE TABLE reserves ( sid INTEGER, bid INTEGER, day DATE,

                                                          PRIMARY KEY(sid,bid,day),






          FOREIGN KEY(sid) REFERENCES sailors,

                                                          FOREIGN KEY(bid) REFERENCES boats)


Output: table created

SQL> DESC sailors
SQL> DESC boats

SQL> DESC reserves

SQL> INSERT INTO sailors VALUES (&sid,’&sname’,&rating,&age)

SQL> INSERT INTO boats VALUES (&bid,’&bname’,’&color’)

SQL>INSERT INTO reserves VALUES(22,101,TO_DATE (‘10/10/2010’,’DD/MM/YYYY’))
B) Aim Queries using SELECT to retrieve information from the tables ,UPDATE, and DELETE
	SELECT
-
Retrieve information from the database

	Generic form of  simple Select statement

SELECT [ALL/DISTINCT] attribute-list FROM table-list

	Q1)Display all records in the students table

SQL>SELECT * FROM students
Output:
Q2)Display only the student number and names

SQL>SELECT sid, sname FROM students
Output:

	Queries using SELECT command with Logical operators

	AND
	Q1) find sailor names whose rating <9 and age >40

SQL> SELECT sname FROM sailors WHERE rating<9 AND age>40
Output: 

	OR
	Q2) find sailor names whose rating <9 or age >40

SQL> SELECT sname FROM sailors WHERE rating<9 OR age>40
Output:

	NOT
	Q3) find sailor names whose rating  is not 7

SQL> SELECT sname FROM sailors WHERE NOT rating=7
Output: 

	BETWEEN..AND
	Q4) find sailor names whose  age between 40 and 50

SQL> SELECT sname FROM sailors WHERE age BETWEEN 40 AND 50
Output:

	LIKE
	Q5)find sailor names conatins letter ‘U’

SQL> SELCET sname FROM sailors WHERE sname LIKE ‘%U%’
Output: 

	IN
	Q6)find sailor names whose rating is 5 or 7 or 9

SQL> SELECT sname FROM sailors WHERE rating IN (5,7,9)
Output: 

	NOT IN
	Q8)find sailor names whose rating is not 5 or 7 or 9

SQL> SELECT sname FROM sailors WHERE rating NOT IN (5,7,9)
Output: 


	UPDATE
-

Change data  in the database tables

	Generic form to Update data all rows

UPDATE table-name SET attribute=expression

Generic form to Update data  certain rows

UPDATE table-name SET attribute=expression WHERE condition

	Q1)modify the ADBA course no 
SQL> UPDATE course SET cid=23 WHERE cname=’ADBA’
Output:


	DELETE removes rows from a table

	Generic form to Delete all rows

          DELETE FROM table-name

Generic form to Delete certain rows

· DELETE FROM table-name WHERE condition

	Q1)Delete power course

SQL> DELETE FROM course WHERE cname=’DSP’
Output:


LAB WORK SHEET # 2
AIM: sub Queries using ANY, ALL, IN, EXISTS, NOTEXISTS, UNION, INTERSET.

Solution:

SQL Nested queries:

A nested query is a query that has another query embedded within it. The embedded query is called a sub query. Generally sub query is appeared in WHERE clause.
Examples on nested queries:

Q1) find sailors names who have reserved boat no 103

SQL>   SELECT S.sname FROM sailors S 

                     WHERE S.sid IN ( SELECT R.sid FROM reserves R WHERE R.bid=103)

Output: 

Q2) find sailor’s names who have reserved boat no 103

SQL>   SELECT S.sname FROM sailors S 

                     WHERE S.sid = ANY ( SELECT R.sid FROM reserves R WHERE R.bid=103)

Output: 

Q3) find sailor’s names who have not reserved boat no 103

SQL>   SELECT S.sname FROM sailors S 

                    WHERE S.sid NOT IN ( SELECT R.sid FROM reserves R WHERE R.bid=103)

Output: 

Q4) find sailor’s names who have not reserved boat no 103

SQL>   SELECT S.sname FROM sailors S 

                     WHERE S.sid != ALL ( SELECT R.sid FROM reserves R WHERE R.bid=103)

Output: 

UNION (R U S)

The union of two relations R and S is a relation that includes all the tuples that are either in R or in S or in both R and S. The two relations R and S must be union compatible. Duplicate tuples are eliminated. 

Two relations are union compatible if 

· they have the same number of attributes ie degree(R)=degree(S)

· the domain of each attribute in column order is the same in both R and S

Q8) write a RA and SQL query to display all sailors names whose rating < 9 or age <50

RA:         π sname (σ rating<9 (sailors)U σ age<50 (sailors))

SQL> SELECT sname FROM sailors WHERE rating < 9


UNION


SELECT sname FROM sailors WHERE age < 50

Output: 

Q9) write a RA and SQL query to display Boat id and names whose color is red or green

RA:         π bid, bname (σcolor=’RED’ (boats)U σ color=’GREEN’ (boats))

SQL> SELECT bid,bname FROM boats WHERE color=’RED’


UNION

           SELECT bid,bname FROM boats WHERE color=’GREEN’

Output: 

INTERSECTION (R ∩ S)
the intersection of two relations R and S is a relation that includes all tuples that are both in R and S. The two relations R and S must be union compatible

Q10) SQL query to display all sailors data who’s rating < 9 and age>50

SQL> SELECT * FROM sailors WHERE rating < 9 

INTERSECT

SELECT * FROM sailors WHERE age > 50

Output: 

Aim: Creation and dropping of Views

SQL Views

View is a virtual or logical table which is composed of result set of a SELECT query on single or multiple tables.. Its data is not physically stored in database. 

The view data is computed from the select query on base tables.

Generic form:

CREATE VIEW view-name AS  SELECT statement

Read-only vs. updatable views

Updatable views:

Updatable view supports INSERT, UPDATE, and DELETE operations and map the changes to the base tables. 

The view is updatable, If and only if the select query of the view should not contain

· Distinct keyword

· Aggregate functions

· Group by, having clauses

· UNION, INTERSECT, MINUS

· JOIN operation

Q1) create a view that should not show the age of the sailors

SQL>
CREATE VIEW snr AS 


SELECT sid, sname, rating FROM sailors;

Output: 
SQL> SELECT * FROM snr

SQL> INSERT INTO snr VALUES (11, ‘DAVID’, 30)

Output: 
SQL>SELECT * FROM snr
SQL> SELECT * FROM sailors
Q2) create a view that shows only red boats details

SQL>
CREATE VIEW red_boats AS 


SELECT * FROM boats color=’RED’
Output: 
SQL> SELECT * FROM red_boats
LAB WORK SHEET # 3
AIM: Queries using Aggregate functions (COUNT, SUM, AVG, MAX and MIN), GROUP BY, HAVING and Creation and dropping of Views 

Solution:
SELECT COMMAND - Group by, having and order by clauses 

Generic Form


SELECT attribute-list FROM table-list

WHERE condition 

GROUP BY group_by_expression

HAVING condition 

ORDER BY order_expression 

· The GROUP BY clause is used to project rows having common values into a smaller set of rows. GROUP BY is often used in conjunction with SQL aggregation functions. 

· The HAVING clause includes a predicate used to filter rows resulting from the GROUP BY clause. Because it acts on the results of the GROUP BY clause, 

Q6) Write SQL query to find the name of oldest sailor.

SQL> select sname from sailors where age= (select max(age) from SAILORS); 

Output: 

Q7 ) Write SQL query to find the no. of boats reserved by each sailor.

SQL> select S.sname, count(*) SAILORS S, RESERVES R Where S.sid = R.sid

Group by sname;

Output: 

Q8) Write SQL query to find the sailor names who reserved more than one boat

SQL> select S.sname, count(*) SAILORS S, RESERVES R Where S.sid = R.sid

Group by sname

Having count(*)>1;
	SQL Function
	Description

	Number Functions 


	Number functions accept numeric input and return numeric values. 

ABS(),  ACOS(), ASIN(), ATAN(), CEIL(), COS(), COSH(), EXP(), FLOOR(), LN(), LOG(), MOD(), POWER(), ROUND(), SIN(), SINH(), SQRT(), TAN(), TANH(), TRUNC()

	Character Functions


	Character functions operate on values of dataype  CHAR or VARCHAR.

 INITCAP(), LTRIM(), RTRIM(), TRIM(), UPPER(), LOWER(),RPAD(), LPAD(), LENGTH(), SUBSTR(), REPLACE(),CONCAT()

	Aggregate functions
	Aggregate functions return a single value based on groups of rows, rather than single value for each row. They are commonly used with the GROUP BY clause in a SELECT.

AVG(),     SUM(),     MAX(),     MIN (),     COUNT(),  

	Date functions
	SYSDATE, SYSTIMESTAMP, CURRENT_DATE, CURRENT_TIMESTAMP, LAST_DAY (), NEXT_DAY (), ADD_MONTHS(), MONTHS_BETWEEN()

	Conversion functions
	TO_DATE(), TO_CHAR(), TO_NUMBER()


	Number Functions

	SIN(), ASIN()

COS, ACOS()

TAN(),SINH(), COSH(),

TANH()
	SIN() -Returns the Sine of an angle (in radians).

SQL>SELECT ACOS(0.3) FROM DUAL;

SQL>select  SIN(6)  from dual; 

SQL>select  Tanh(6)  from dual; 


	ACOS(0.3)



	ABS ()


	ABS(n)- returns the absolute value of n. 

SQL> SELECT ABS(-87)  FROM DUAL;

	ABS(-87)          

	CeiL()


	Returns the lowest integer above the given number. 

SQL>select ceil(3.456) from dual;

	Ceil

    

	FLOOR() 
	Returns the highest integer below the given number.

SQL>select floor(3.456) “Floor” from dual;

	floor(3.456)

        


	MOD()


	Mod(m,n) -Returns the remainder after dividing m with n.

SQL>Select mod(30,4) from dual;
	MOD

        


	LN()


	Ln(n)-Returns natural logarithm of n.

SQL>select ln(2) from dual;
	LN


	
	
	

	ROUND()


	Returns a decimal number rounded of to a given decimal positions SQL>select round(3.4573,2) from dual;
	Round

        


	LOG()


	Returns the logarithm, base m, of n.

SQL>select log(10,100) from dual;
	LOG

     


	TRUNC()


	 Returns a decimal number Truncated to a given decimal positions.

select trunc (3.4573,2) from dual;
	trunc 



	SQRT()


	Returns  the square root of a given number.

select  sqrt(16) from dual;
	SQRT    

    


	EXP()


	Exp(n)-Returns the e raised to the power of n.

SQL>select exp(2) “e raised to 2” from dual;
	

	POWER()
	Returns the power of m, raised to n. 

SQL>select  power(2,3) from dual;
	power(2,3)




	Character Functions

	LOWER()


	Returns a given string in lower case.

select LOWER(‘RAJU’) from dual;
	LOWER



	UPPER()
	Returns a given string in UPPER case.

select UPPER(‘rani’) from dual;             
	UPPER



	INITCAP()


	Returns a given string with Initial letter in capital.

select INITCAP(‘sith ram’) from dual;
	INITCAP



	LENGTH()


	Returns the length of a given string.

select length(‘sita ram’) from dual;
	LENGTH

       


	SUBSTR()


	Substr(‘string’,p,n)- Returns a substring from a given string. Starting from position p to n characters.

select substr(‘sita rama raju’,7,3) from dual;
	Substr



	INSTR()


	Tests whether a given character occurs in the given string or not. returns the first position of its occurrence

select instr(‘sita ram’,'a') from dual;
	INSTR

--------



	REPLACE()


	Replaces a set of characters in a given string with other set of characters Replace(‘string’,’p’,’q’) p is replaced with q

select replace('sita rama raju’,'raju','govinda’') from dual;
	REPLACE



	RPAD()


	Right pads a given string with a given character to n number of characters. 

select rpad(sname,10,’*’) from sailors
	sname



	LPAD()


	Left pads a given string with a given character upto n number of characters. 

select lpad(sname,10,’*’) from sailors
	sname



	LTRIM()


	Trims blank spaces from a given string from left.

select ltrim('       sita       ') from dual;
	Ltrim

  

	RTRIM()


	Trims blank spaces from a given string from Right.

select rtrim('       sita       ') from dual;
	Rtrim



	TRIM()


	Trims a given character from left or right or both from a given string.

Select trim(0 from '00003443500') from dual;
	Trim

----------



	CONCAT()


	Combines a given string with another string.

Select concat(concat(sname,' age is '),age) from sailors;
	Concat


	GREATEST()
	Select greatest(‘ramu’,’raju’,’ravi’,’rani’) from dual;

Select greatest(sname) from dual;

Select  greatest(age) from dual;
	

	LEAST()
	Select least(‘ramu’,’raju’,’ravi’,’rani’) from dual;

Select least(sname) from dual;

Select least(age) from dual;
	


	DATE functions

	SYSDATE


	 To see the current system date give the following query.

 SELECT SYSDATE FROM DUAL;
	SYSDATE



	SYSTIMESTAMP 
	 To see the current system date and time with fractional seconds with time zone give the following statement 

SELECT SYSTIMESTAMP FROM DUAL; 
	TIMESTAMP



	NEXT_DAY
	NEXT_DAY returns the date of the first weekday named by char that is later than the date date

SELECT NEXT_DAY(sysdate,'TUESDAY') 

     FROM DUAL;
	

	LAST_DAY
	LAST_DAY returns the date of the last day of the month that contains date

SELECT LAST_DAY(sysdate) from dual;
	

	ADD_MONTHS()


	 To see which date will occur after 6 months from now, we can use ADD_MONTHS function 

 Sql> Select ADD_MONTHS(SYSDATE,6) from dual;
	ADD_MONTHS

----------



	MONTHS_BETWEEN()


	 To see how many months have passed since 15-aug-1947, use the MONTHS_BETWEEN function.

 Select months_between(sysdate,to_date(’15-aug-1947’)) from dual; 
	Months

------




	conversion functions

	TO_NUMBER()
	TO_NUMBER(x [, format]) converts x to a number

SQL>select TO_NUMBER(‘$123’,’$999’) from dual

SQL>select TO_NUNBER(‘123’)+25 from dual
	

	TO_DATE()
	TO_DATE(x [, format]).

Converts x to a DATE.

Select TO_DATE(’29 jan 10’ , ‘dd mon yy’) from dual
	TO_CHAR(

--------



	TO_CHAR()
	TO_CHAR(x [, format])

Converts x to a VARCHAR2 string. You can supply an optional format that indicates the format of x. 

select  to_char(day,’Day, ddth Mon, yyyy’) from sailors;
	TODAY




B) AIM: Develop Programs using Row and Statement Triggers 
Solution:

SQL Triggers: A trigger is a stored procedure that is automatically fired (executed) whenever an event like n INSERT, or UPDATE or DELETE happens. 

The general structure of triggers is:

CREATE [OR REPLACE] TRIGGER trigger_name

BEFORE (or AFTER)

INSERT OR UPDATE OR DELETE ON tablename

[FOR EACH ROW [WHEN (condition)]]

BEGIN

...

END;

Row Level Trigger-> a row level trigger is fired each time a row in the table affected by the triggering statement. 

For example, if an UPDATE statement updates multiple rows of a table, a row trigger is fired

once for each row affected by the UPDATE statement. Row level triggers are created by using FOR EACH ROW 
Q1) Create a trigger, which shows the message for each updated row on sailors. Reduce every sailor rating by 2 

SQL> CREATE OR REPLACE TRIGGER update_show

BEFORE UPDATE ON sailors
FOR EACH ROW

BEGIN

DBMS_OUTPUT.PUT_LINE (:new.sname || ‘rating is changed from ‘||

 :old.rating || ‘ to ’ || :new.rating);

END;

Output: trigger created

SQL> UPDATE sailors SET rating=rating-2;

DUSTIN rating is changed from 7 to 5

LUBBER rating is changed from 8 to 6

RUSTY rating is changed from 10 to 8 

Statement Level Trigger 

-> A statement trigger is fired once on behalf of the triggering statement, independent of the number of rows the triggering statement affects. 

For example when an UPDATE command update 10 rows, the commands contained in the

Trigger executed only once and not for every processed row. Statement level triggers are the default types
Q2) Create a trigger, which verify that updated age of sailor must be greater than his previous age.
SQL> CREATE OR REPLACE TRIGGER age_check

BEFORE UPDATE ON sailors
BEGIN

IF :NEW.age < :OLD.age THEN

RAISE_APPLICATION_ERROR (-20003,’new age can not be less than old age’);

END IF;

END;

Output: trigger created

SQL> UPDATE sailors SET age=20 where sname=’DUSTIN’

ORA-20003:   new age can not be less than old age

Q3) Create a trigger, which shows an error message when ever any operation performed on sailors table on sunday

 SQL>
 CREATE OR REPLACE TRIGGER sailors_sunday

BEFORE INSERT OR UPDATE OR DELETE ON sailors

BEGIN

IF RTRIM (UPPER (TO_CHAR (SYSDATE,’DAY’))) = ‘SUNDAY’ THEN

RAISE_APPLICATION_ERROR (-20002,’NO OPERATION CAN BE

PERFORMED ON SUNDAY’);

END IF;

END;

Output: trigger created

SQL> INSERT INTO sailors VALUES (‘45’,’JOHN’,2,22);

ORA-20003: NO OPERATION CAN BE PERFORMED ON SUNDAY
Altering/dropping triggers:

To disable a trigger, use the following command then the trigger will not work

SQL>  ALTER TRIGGER sailors_Sunday DISABLE

To delete trigger from data base, use the following command

SQL> DROP TRIGGER sailors_sunday

Viewing trigger information:

SQL> SELECT trigger_name, trigger_type FROM user_triggers

PL/SQL
· DBMS Procedural languages
· Structure of PL/SQL

· PL/SQL operators
· decision control structures

· PL/SQL loop statements
· Exceptions


· Procedures

· Functions

· Packages

· Cursors
DBMS Procedural extensions

These are Extensions to Standard SQL which add procedural programming language functionality, such as control-of-flow, loop constructs

	Source
	Name
	Full Name

	ANSI/ISO Standard
	SQL/PSM
	SQL/Persistent Stored Modules

	Interbase / Firebird
	PSQL
	Procedural SQL

	IBM
	SQL PL
	SQL Procedural Language (implements SQL/PSM)

	Microsoft /  Sybase
	T-SQL
	Transact-SQL

	MySQL
	SQL/PSM
	SQL/Persistent Stored Module (implements SQL/PSM)

	Oracle
	PL/SQL
	Procedural Language/SQL (based on Ada)

	PostgreSQL
	PL/pgSQL
	Procedural Language/PostgreSQL Structured Query Language (based on Oracle PL/SQL)


Structure of PL/SQL:
PL/SQL stands for Procedural Language/SQL. PL/SQL combines the data-manipulating power of SQL with the processing power of procedural languages
The basic unit in PL/SQL is a block. All PL/SQL programs are made up of blocks


LAB WORK SHEET # 5
 Creation of simple PL/SQL program which includes declaration section, executable section and exception –Handling section 

AIM: i) Creation of simple PL/SQL program which includes declaration section, executable section and exception –Handling section
Expt5a.sql – write a simple PL/SQL program to display division of two numbers and display a message ‘DIVISION IS NOT POSSIBLE’ if denominator value is zero.
Expt5b.sql – write a simple PL/SQL program to display sailor name for the given sid and 
display a message ‘SAILOR DOES NOT EXIST’ if sailor name is not found.




LAB WORK SHEET # 6
AIM: Develop a program that includes the features NESTED IF, CASE and CASE expression. 
Solution:

 PL/SQL Decision Control Structures

· Simple IF/THEN structure to execute code if condition is true

· IF/THEN/ELSE to execute code if condition is true or false

· Nested IF/ELSIF to evaluate many conditions: 
· CASE statement
Simple IF-THEN structure



IF-THEN-ELSE structure



Nested IF/ELSIF Structure






CASE statement:




EXPERIMENT # 7
AIM: Program development using WHILE LOOPS, numeric FOR LOOPS, nested loops 
Solution:  
PL/SQL Loop statements
LOOP statements execute a sequence of statements multiple times. 

There are four forms of LOOP statements: 
·  LOOP..EXIT 

· LOOP..EXIT..WHEN

·  WHILE-LOOP
·  FOR-LOOP.
The LOOP...EXIT Loop



The LOOP...EXIT WHEN Loop




The WHILE...LOOP


The Numeric FOR Loop




worksheet # 8
AIM: Programs development using cursors,  and working with stored procedures and functions
Solution:  

Reference variables

Directly reference a specific database field or record and assume the data type of the associated field or record

· %TYPE: same data type as a database field

· %ROWTYPE: same data type as a database record

Using SQL Queries in PL/SQL Programs

· Action queries can be used as in SQL*Plus

· May use variables in action queries

· DDL commands can not be used in PL/SQL

Cursors

· Pointer to a memory location that the DBMS uses to process a SQL query

· Use to retrieve and manipulate database data

Implicit Cursor

· Executing a SELECT query creates an implicit cursor

· To retrieve it into a variable use INTO:



 SELECT field1, field2, ...
INTO variable1, variable2, ...



FROM table1, table2, ...



WHERE condition
· Can only be used with queries that return exactly one record

Explicit Cursor

· Use for queries that return multiple records or no records

· Must be explicitly declared and used

· Declare the cursor

· CURSOR cursor_name IS select_query;
· Open the cursor

· OPEN cursor_name;
· Fetch the data rows

· LOOP

      FETCH cursor_name INTO variable_name(s);

      EXIT WHEN cursor_name%NOTFOUND;
· Close the cursor

· CLOSE cursor_name;

/*EXPT8a.sql  - write a PL/SQL program to display all employees number, name and sal*/

DECLARE 

   e_no emp.empno%type; 

 e_name emp.ename%type; 

   e_sal emp.sal%type; 

   CURSOR e_emps is 

      SELECT empno, ename, sal FROM emp; 

BEGIN 

   OPEN e_emps; 

   LOOP 

   FETCH e_emps into e_no, e_name, e_sal; 

      EXIT WHEN e_emps%notfound; 

      dbms_output.put_line(e_no || ' ' || e_name || ' ' || e_sal); 

   END LOOP; 

   CLOSE e_emps; 

END; 

/

/*EXPT8b.sql  - write a PL/SQL program to display all employees number, name and sal*/

DECLARE 

   CURSOR e_emps is  SELECT empno, ename, sal FROM emp; 

BEGIN 

FOR  emp_rec IN e_emps   
LOOP 

         dbms_output.put_line(emp_rec.empno || ' ' || emp_rec.ename || ' ' || emp_rec.sal); 

   END LOOP; 

END; 

/
Stored Procedure and function
it is a sub program unit that can receive multiple input parameters and return multiple output values or return no output values

General Syntax to create a procedure is:

CREATE OR REPLACE PROCEDURE proc_name  IS    

   Declaration section 

BEGIN    

   Execution section 

END; 
create procedure test1 is 

begin

 dbms_output.put_line('Hello from a stored procedure');

end;

/
Output: procedure created
SQL> exec test1

Output: Hello from a stored procedure
General Syntax to create a FUNCTION is:

CREATE OR REPLACE FUNCTION funtion_name return data_type  IS    

   Declaration section 

BEGIN    

   Execution section 
    Return statement;

END; 

create or replace function test2  return varchar2  is

begin

  return 'Hello world from a function!';

end;

/

Output: FUNCTION created
SQL> select test2 from dual;

Output: Hello world from a FUNCTION
SQL> begin

  dbms_output.put_line(test2());

end;
/

Output: Hello world from a FUNCTION
SQL>drop function test2;

Courses(Cid:Integer, cname:String, Dept:String)


CID�
CNAME�
DEPT�
�
�
1�
ADBA �
ICT�
�
�
2�
DMDW�
ICT�
�
�
3�
DSP�
ECE�
�
�
4�
ENG-1�
ENGLISH�
�
�






Students(sid: strimg, sname: String, cid: integer, address: string)


SID�
SNAME�
CID�
ADDRESS        �
�
MTR/102/11�
BEREKET�
1�
ADDIS �
�
MTR/022/11�
MESFIN�
3�
DIREDAWA�
�
MTR/323/11�
GENET�
2�
HAWASSA�
�






Faculty( fname: String, desg: String, salary: float cid: String)


FNAME�
DESG�
SALARY�
CID�
�
muluken�
LECTURER�
7000�
1�
�
Birhanu�
Asst.Professor�
8000�
2�
�
Tashale�
Assoc.Professor�
10000�
3�
�






Sailors ( sid : integer, sname : string, rating : integer, age : real )


SID�
SNAME�
RATING�
AGE�
�
22�
DUSTIN�
7�
45�
�
31�
LUBBER�
8�
55.5�
�
58�
RUSTY�
10�
35�
�






Boats ( bid : integer, bname : string, color : string )


BID�
BNAME�
COLOR�
�
101�
INTERLAKE�
BLUE�
�
102�
INTERLAKE�
RED�
�
103�
CLIPPER�
GREEN�
�
104�
MARINE�
RED�
�
105 �
BALZE  �
BLUE�
�






Reserves ( sid : integer, bid : integer, day : date )


SID�
BID�
DAY�
�
22�
101�
10/10/2011�
�
31�
103�
01/04/2011�
�
22�
103�
16/06/2011�
�
58�
104�
06/05/2011�
�
31�
105�
06/07/2011�
�






Queries using Aggregate Functions�
�
AVG()


�
Returns the average value of expr. 


Q1)The following query returns the average age of all sailors.


SQL> select avg(age) “AVERAGE AGE” from Sailors 


�
Avg AGE


-------------�
�
SUM()


�
Returns the sum value of expr. 


Q2)The following query returns the total age of all sailors.


SQL> select sum(age) “Total AGE” from SAILORS;


�
Total AGE


--------------


�
�
MAX()


�
Returns maximum value of expr.


Q3)The following query returns the max age of all sailors


SQL> select max(age) “Max AGE” from SAILORS;


�
Max AGE


-------------


�
�
MIN()


�
Returns minimum value of expr.


Q4)The following query returns the minimum age of sailors


SQL> select min(age) “Min AGE” from SAILORS;


�
Min AGE


------------


�
�
COUNT()


�
Returns the number of rows in the query. 


Q5)The following query returns the number of  sailors.


SQL>Select count(*) from SAILORS;


�
COUNT


------


 �
�






PL/SQL Operators


Operator�
Symbol�
�
Arithmetic operators�
+ , - , * , / �
�
Relational operators�
< , <= , > , >= , = , <>�
�
Logical operators�
OR , AND, NOT�
�
assignment operator�
:=�
�
concatenation operator�
||�
�
exponentiation operator�
**�
�
Range operator�
. .�
�
	








SQL> ED hello.sql


/*hello.sql - PL/SQL program to display hello message*/


BEGIN


DBMS_OUTPUT.PUT_LINE(‘HELLO……’);


END;





SQL> GET hello.sql


SQL> /


HELLO……





�





SQL> ed area.sql


/*area.sql - PL/SQL program to find area of circle for the given radius*/


DECLARE


radius INTEGER; 


pi     REAL := 3.14;


area REAL;


BEGIN


radius :=&radius;  	


area :=  pi * power(radius,2);	


DBMS_OUTPUT.PUT_LINE(‘AREA=’||area);


END;





SQL>get area.sql


SQL>/


Enter radius value: 2





AREA= 12.56








SQL>ed add.sql


/*add.sql - PL/SQL program to find addition of two numbers*/


DECLARE


num1 INTEGER;   	-- declaration of num1


num2 INTEGER;


add INTEGER;


BEGIN


num1:=&num1;  	--read num1 value


num2:=&num2; 	--read num2 value


add:= num1+num2;	--find sum 


DBMS_OUTPUT.PUT_LINE(‘SUM=’||add);


END;





SQL>get add.sql


SQL>/


Enter num1 value: 5


Enter num2 value: 6





SUM=11








Expt5a.sql – write a simple PL/SQL program to display division of two numbers and display a message ‘DIVISION IS NOT POSSIBLE’ if denominator value is zero.





DECLARE


num1 REAL;   	


num2 REAL;


BEGIN


num1:=&num1;  	


num2:=&num2; 	


DBMS_OUTPUT.PUT_LINE(‘RESULT=’|| num1/num2);


EXCEPTION


WHEN ZERO_DIVIDE THEN


 DBMS_OUTPUT.PUT_LINE(‘DIVISION IS NOT POSSIBLE’);


END;








OUTPUT-2:


SQL>/


Enter num1 value: 5


Enter num2 value: 3


RESULT=1.67











OUTPUT-1:


SQL>/


Enter num1 value: 5


Enter num2 value: 0


DIVISION IS NOT POSSIBLE











Expt5b.sql – write a simple PL/SQL program to display sailor name for the given sid and 


display a message ‘SAILOR DOES NOT EXIST’ if sailor name is not found.








DECLARE


name VARCHAR2(10);   	


id   INTEGER;


BEGIN


id :=&id;  	


SELECT sname INTO name FROM sailors WHERE sid=id;  	


DBMS_OUTPUT.PUT_LINE(‘SAILOR NAME=’|| name);


EXCEPTION


WHEN NO_DATA_FOUND THEN


 DBMS_OUTPUT.PUT_LINE(‘SAILOR DOES NOT EXIST’);


END;








OUTPUT-2:


SQL>GET expt5b.sql


SQL>/


Enter id value: 22


SAILOR NAME=DUSTIN





OUTPUT-1:


SQL>GET expt5b.sql


SQL>/


Enter id value: 2


SAILOR DOES NOT EXIST





/* EXPT6a.sql - write a PL/SQL program to find largest of two given numbers*/





DECLARE


num1 REAL;   	


num2 REAL;


BEGIN


num1:=&num1;  	


num2:=&num2; 	


    IF num1>num2 THEN  


	DBMS_OUTPUT.PUT_LINE(‘THE LARGEST=’ || num1);


   ELSE


	DBMS_OUTPUT.PUT_LINE(‘THE LARGEST=’ || num2);


END IF;


END;








Generic form:


	IF condition THEN  


		TRUE commands ;


	END IF;


If condition is NULL,


 it is considered false








Output1:





SQL>/


Enter num1 value=2


Enter num2 value=6


THE LARGEST=6








Generic form:


	IF condition THEN  


		TRUE commands; 


	ELSE  


		FALSE commands; 


	END IF;











/*expt6b.sql - write a PL/SQL program to update the sailor record with new sailor record for a given sailor id*/


DECLARE


    id  sailors.sid%TYPE;


    sail_rec sailors%ROWTYPE;


BEGIN


    id:=&id;


    sail_rec.sid := 90;


    sail_rec.sname := 'JOY';


    sail_rec.rating :=2;


    sail_rec.age := 40;


    UPDATE sailors SET ROW = sail_rec WHERE sid=id;


     IF SQL%FOUND THEN


       DBMS_OUTPUT.PUT_LINE('1 Row updated');


     ELSE


       DBMS_OUTPUT.PUT_LINE('sailor does not exist');


     END IF;


END;





Generic form:


	IF condition1 THEN  


		TRUE commands1; 


	ELSIF condition2 THEN


      	  TRUE commands2;


 	ELSIF condition3 THEN


     	  TRUE commands3;


	      ...


	ELSE


    		FALSE commands; 


	END IF;











OUTPUT-1:


SQL>/


Enter id value: 2


Sailor does not exist





OUTPUT-2:


SQL>/


Enter id value: 11


1 row updated





/*EXPT6c.sql - write a PL/SQL program to find largest of three given numbers*/


DECLARE


a REAL;   	


b REAL;


c REAL;


BEGIN


a:=&a;  	


b:=&b;


c:=&c; 	


    IF a>b AND a>c THEN  


	DBMS_OUTPUT.PUT_LINE(‘THE LARGEST=’ || a);


   ELSIF b>a AND b>c THEN


	DBMS_OUTPUT.PUT_LINE(‘THE LARGEST=’ || b);


ELSE


	DBMS_OUTPUT.PUT_LINE(‘THE LARGEST=’ || c);


END  IF;


END;








Output1:


SQL>/


Enter a  value=9


Enter b value=7


Enter c value=12


THE LARGEST=12








/*EXPT6d.sql - write a PL/SQLprogram to display given digit in words*/





DECLARE


         digit INTEGER;


BEGIN


   digit:=&digit


 CASE digit


 WHEN 0 THEN DBMS_OUTPUT.PUT_LINE('ZERO');


 WHEN 1 THEN DBMS_OUTPUT.PUT_LINE('ONE');


 WHEN 2 THEN DBMS_OUTPUT.PUT_LINE('TWO');


 WHEN 3 THEN DBMS_OUTPUT.PUT_LINE('THREE');


 WHEN 4 THEN DBMS_OUTPUT.PUT_LINE('FOUR');


 WHEN 5 THEN DBMS_OUTPUT.PUT_LINE(‘FIVE');


 WHEN 6 THEN DBMS_OUTPUT.PUT_LINE('SIX');


 WHEN 7 THEN DBMS_OUTPUT.PUT_LINE('SEVEN');


 WHEN 8 THEN DBMS_OUTPUT.PUT_LINE('EIGHT');


 WHEN 9 THEN DBMS_OUTPUT.PUT_LINE('NINE');


  ELSE  


   DBMS_OUTPUT.PUT_LINE(digit||' is not digit');


 END CASE;


END;

















Generic form:


CASE 


WHEN expression1 THEN sequence_of_statements1;


WHEN expression2 THEN sequence_of_statements2;


...


WHEN expressionN THEN sequence_of_statementsN;


ELSE 


default_statements;


END CASE;











Generic form:


CASE 


WHEN value1 THEN sequence_of_statements1;


WHEN value2 THEN sequence_of_statements2;


...


WHEN valueN THEN sequence_of_statementsN;


ELSE 


default_statements;


END CASE;











Output2:


SQL>/


Enter a digit value=10


10 is not a digit








Output1:


SQL>/


Enter a digit value=2


TWO








LOOP


     program statements


     EXIT WHEN condition;


END LOOP;





LOOP


     program statements;


  IF condition THEN


    EXIT;


  END IF;


    additional program statements;


END LOOP





/*EXPT7b.sql  - write a PL/SQL program to display given number in reverse using LOOP EXIT WHEN*/





DECLARE


   num INTEGER ;   	


   rev INTEGER := 0;


BEGIN


   num:=&num;


   LOOP  


     rev:= rev * 10+ MOD(num,10);	


     num := trunc(num / 10);


   EXIT WHEN num=0;


   END LOOP;


   DBMS_OUTPUT.PUT_LINE('REVERSE=' || rev);


END;





Output:





Enter num value=253


REVERSE = 352








/* EXPT7a.sql  - write a PL/SQL program to find  sum of ten natural numbers using LOOP..EXIT*/





DECLARE


    i INTEGER := 1;   	


    total	 INTEGER := 0;


BEGIN


LOOP  


     total= total + i;	


     i = i + 1;


          IF i>10 THEN  


	         EXIT


          END IF;	


      END LOOP;


      DBMS_OUTPUT.PUT_LINE(‘SUM=’ || total);


END;





Output:





SUM=55





FOR counter IN [REVERSE] star . .end   LOOP


     program statements


END LOOP;





WHILE condition LOOP


     program statements


END LOOP;





/*EXPT7d.sql  - write a PL/SQL program to find the factorial of a given number*/





DECLARE


   num INTEGER ;   	


   fact INTEGER := 1;


BEGIN


   num:=&num;


   FOR i IN 1 .. num LOOP


       fact:= fact * i;


   END LOOP;


DBMS_OUTPUT.PUT_LINE('FACTORIAL=' || rev);


END;





/*EXPT7c.sql  - write a PL/SQL program to display sum of individual digits of a given number using WHILE-LOOP */





DECLARE


   num INTEGER ;   	


   total INTEGER := 0;


BEGIN


   num:=&num;


   WHILE num!=0   LOOP  


     total:= total + MOD(num,10);	


     num := trunc(num / 10);


  END LOOP;


  DBMS_OUTPUT.PUT_LINE('SUM=' || total);


END;





Output1:


SQL>/


Enter num value=5


FACTORIAL=120








Output1:





SQL>/


Enter num value=537


SUM=15








DECLARE


CURSOR <cursor_name> IS <SELECT statement^>


<cursor_variable declaration>


BEGIN


OPEN <cursor_name>;


FETCH <cursor_name> INTO <cursor_variable>;


.


.


CLOSE <cursor_name>;


END;








DECLARE


CURSOR <cursor_name> IS <SELECT statement>;


BEGIN


  FOR I IN <cursor_name>


  LOOP


  .


  .


  END LOOP;


END;











1

