Schedule:

Copyright © Oracle Corporation, 2001. All rights reserved.

Timing

60 minutes

45 minutes
105 minutes

Topic
Lecture
Practice
Total



Objectives

After completing this lesson, you should be able to
do the following:

Describe the uses of functions

Create stored functions

Invoke a function

Remove a function

Differentiate between a procedure and a function
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Lesson Aim
In this lesson, you will learn how to create and invoke functions.
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Overview of Stored Functions

A function is a named PL/SQL block that returns
a value.

A function can be stored in the database as a
schema object for repeated execution.

A function is called as part of an expression.

ORACLE
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Stored Functions

A function is a named PL/SQL block that can accept paranmatdrbe invoked. Generally speaking,

you use a function to compute a value. Functions and procedures are structured alike. A function mus
return a value to the calling environment, whereas a procedure returns zero or more values to its
calling environment. Like a procedure, a function has a header, a declarative part, an executable part
and an optional exceptigmandling part. A function must haveRETURNlause in the header and at

least ondRETURNMstatement in the executable section.

Functionscan be stored in the database as a schema object for repeated execution. A function stored
the database is referred to as a stored function. Functions can also be created at client side
applications. This | esson discusses creating
Units by Using Pr ocedusideapficatohsder 6 f or creatin

Functions promote reusability and maintainability. When validated they can be used in any number of
applications. If the processing requirements change, only the function needs to be updated.

Function is called as part of a SQL expression or as part of a PL/SQL expression. In a SQL
expression, a function must obey specific rules to control side effects. In a PL/SQL expression, the
function identifier acts like a variable whose value depends on the parameters passed to it.
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Syntax for Creating Functions

CREATE [OR REPLACE] FUNCTION function_ name
[ (parameterl [model] datatypel,
parameter2 [mode2] datatypeZ2,

)1

RETURN datatype

IS|AS

PL/SQL Block;

The PL/SQL block must have at least one RETURN
statement.
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Creating Functions Syntax

A function is a PL/SQL block that returns a value. You create new functions witRBATE
FUNCTIONstatement, which may declare a list of parameters, must return one value, and must define
the actions to be performed by the standard PL/SQL block.

A TheREPLACHption indicates that if the function exists, it will be dropped and replaced with
the new version created by the statement.

A TheRETURNlata typemust not include a size specification.

A PL/SQL blocks start with eith@EGIN or the declaration of local variables and end with either
ENDor ENDfunction_name . There must be at least oRETURN expression )
statementYou cannot reference host or bind variables in the PL/SQL block of a stored function.

Syntax Definitions

Parameter Description

function_name Name of the function

parameter Name of a PL/SQL variable whose value is passed into the function
mode The type of the parameter; onily parameters should be declared
datatype Data type of the parameter

RETURNlatatype Data type of th&RETURNalue that must be output by the function
PL/SQL block Procedural body that defines the action performed by the function
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Creating a Function

Editor

Code to create o file.sql
function

iISQL*Plus

9 Load and execute file.sqgl

Oracle Source code

&

P code Function
created

S ©
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How to Develop Stored Functions

The following are the basic steps you use to develop a stored function. The next two pages provide
further details about creating functions.

1. Write the syntax: Enter the code to create a function in a text editor and save it as a SQL script
file.

2. Compile the code: UsingQL*Plus, upload and run the SQL script file. The source code is
compiled into P code. The function is created.

3. Invoke the function from a PL/SQL block.

Returning a Value
A Add aRETURNlause with the data type in the header of the function.
A Include oneRETURNstatemenin the executable section.

Although multipleRETURNstatements are allowed in a function (usually withinFarstatement),

only oneRETURNstatement is executed, because after the value is returned, processing of the block
ceases.

Note: The PL/SQL compiler generates thgeudocoder P code, based on the parsed code. The
PL/SQL engine executes this when the procedure is invoked.
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Creating a Stored Function
by Using iSQL*Plus

Enter the text of the CREATE FUNCTION statement
in an editor and save it as a SQL script file.

Run the script file to store the source code and
compile the function.

Use SHOW ERRORS to see compilation errors.
When successfully compiled, invoke the function.

ORACLE
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How to Create a Stored Function
1. Enter the text of th€REATE FUNCTIONstatement in a system editor or word processor and
save it as a script filedgl  extension).
2. FromiSQL*Plus, load and run the script file to store the source code and compile the source
code into Fcode.
3. UseSHOVERRORSo0 see any compilation errors.
4. When the code is successfully compiled, the function is ready for execution. Invoke the function
from an Oracle server environment.
A script file with theCREATE FUNCTIONstatement enables you to change the statement if
compilation or rurtime errors occur, or to make subsequent changes to the statement. You cannot
successfully invoke a function that contains any compilation otimm errors. InSQL*Plus, use
SHOWERRORSo0 see any compilation errors.
Running theCREATE FUNCTIONstatement stores the source code in the data dictionary even if the
function contains compilation errors.

Note: If there are any compilation errors and you make subsequent change€ REA&E
FUNCTIONstatement, you either have to drop the function first or us@ RREPLACEsyntax.
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Creating a Stored Function by Using
iISQL*Plus: Example

get_salary.sql

CREATE OR REPLACE FUNCTION get_sal
(p_id 1IN employees.employee id%TYPE)
RETURN NUMBER

v_salary employees.salary$TYPE :=0;

SELECT salary
INTO v_salary
FROM employees
WHERE employee id = p_id;
RETURN v_salary;
END get_sal;
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Example
Create a functiowith onelN parameter to return a number.

Run the script file to create tl&ET _SALfunction. Invoke a function as part of a PL/SQL expression,
because the function will return a value to the calling environment.

It is a good programming practice to assign a returning value to a variable and use RETigfRN
statement in the executable section of the code. There caRBEWRNtatement in the exception
section of the program also.
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Executing Functions

Invoke a function as part of a PL/SQL expression.
Create a variable to hold the returned value.

Execute the function. The variable will be
populated by the value returned through a RETURN
statement.

ORACLE
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Function Execution

A function may accept one or many parameters, but must return a single value. You invoke functions
as part of PL/SQL expressions, using variables to hold the returned value.

Although the threparameter mode#\ (the default)OUT andIN OUT can be used with any
subprogram, avoid using tii@JTandIN OUTmodes with functions. The purpose of a function is to
accept zero or more arguments (actual parameters) and return a single value. To have a function retu
multiple values is poor programming practice. Also, functions should be free from side effects, which
change the values of variables that are not local to the subprogram. Side effects are discussed later ir
this lesson.
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Executing Functions: Example

Calling environment GET_SAL function

VARIABLE g_salary NUMBER
EXECUTE :g_salary := get_sal(117)

PRINT g_salary

PL/SQL procedure successfully completed

G_SALARY
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Example
Execute th&sET_SALfunction fromiSQL*Plus:
1. Load and run the script filget_salary.sql to create the stored functi®@ET_SAL
2. Create a host variable that will be populated byRE&F URNvariable) statement within
the function.

3. Using theEXECUTEcommandn iSQL*Plus, invoke th&ET_SALfunction by creating a

PL/SQL expression. Supply a value for the parameter (employee ID in this example). The
value returned from the function will be held by the host varighl&§ALARY Note the use of

the colon (:) to reference the host variable.
4. View the result of the function call by using tARRINT command. Employee Tobias, with
employee ID 117, earns a monthly salary of 2800.

In a function, there must be at least one execution path that leaBEHUERNtatement. Otherwise,
you get a@unction returned without value error at run time.
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Invoking User-Defined Functions from SQL Expressions

SQL expressions can reference PL/SQL wedined functions. Anywhere a buiti SQL function
can be placed, a usdefined function can be placed as well.

Advantages
A Permits calculations that are too complex, awkward, or unavailable with SQL

A Increases data independence by processing complex data analysis within the Oracle server,
rather than by retrieving the data into an application

A Increases efficiency of queries by performing functions in the query rather than in the
application

A Manipulates new types of data (for example, latitude and longitude) by encoding character
strings and using functions to operate on the strings
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