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Objectives

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

- Differentiate between a procedure and a function
« Describe the uses of functions

* Create stored functions

* |nvoke a function

 Remove a function
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Overview of Stored Functions

A function:
* |s a named PL/SQL block that returns a value

- Can be stored in the database as a schema object for
repeated execution

« |s called as part of an expression or is used to provide a
parameter value
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Creating Functions

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

CREATE [OR REPLACE] FUNCTION function_name
[ (parameterl [model] datatypel, . . .)]

RETURN datatype IS|AS
[ 1oca1_vari;b1 e declarations;

e -]

BEGIN PL/SQL Block
-- actions;,
RETURN expression;

END [function name];
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The Difference Between
Procedures and Functions

Procedures Functions

Execute as a PL/SQL statement Invoke as part of an expression

Do not contain RETURN clause in the | Must contain a RETURN clause in the header
header

Can pass values (if any) using output | Must return a single value
parameters

Can contain a RETURN statement Must contain at least one RETURN statement
without a value
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Creating and Running Functions: Overview

4

- Compiler - Log ]
R Project: Chagldeveloper! 1 Ssgideveloperisgldeyelop)
E}B FUNCTION ORABT GET_JOB@oradt
----- @ Error(6,3): PLISGL: SGL Statement ignored

""" @ Error(6,10): PLISGL: ORA-00904: "JOE_TITY

7 View errors/warnings
l}::f in SQL Developer
2 YEs &% SQLPus
~ Use SHOW ERRORS
command in SQL*Plus
Create/edit Compiler View compiler
function warnings/errors? warnings/errors
\ NO
SGL Use USER/ALL/DBA _
F:};';:,:: ERRORS views
B st
.-ﬁiiﬁ-"éjiiiii
i ':,iiia:

Invoke function

ORACLE

3-6 Copyright © 2009, Oracle. All rights reserved.



Creating and Invoking a Stored Function Using
the CREATE FUNCTION Statement: Example

CREATE OR REPLACE FUNCTION get sal
(p_id employees.employee id3%TYPE) RETURN NUMBER IS
v_sal employees.salary$TYPE := 0;
BEGIN
SELECT salary
INTO v_sal
FROM employees
WHERE employee id = p id;
RETURN v_sal;
END get sal; /

FONCTION get_sal Compiled.

-- Invoke the function as an expression or as
-- a parameter value.

EXECUTE dbms_output.put line(get_sal (100))

anonymous block completed
Z4000
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Using Different Methods for Executing Functions

-- As a PL/SQL expression, get the results using host variables

VARIABLE b salary NUMBER
EXECUTE :b_salary := get sal(100)

anohymous block completed
b_=zalary

-- As a PL/SQL expression, get the results using a local
-- variable
DECLARE
sal employees.salary3type;
BEGIN
sal := get sal(100);
DBMS OUTPUT.PUT LINE('The salary is: '|| sal);
END; /

anonymous block completed
The salary is: 24000
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Using Different Methods for Executing Functions

-- Use as a parameter to another subprogram

EXECUTE dbms_ output.put line(get_ _sal (100))

anonywous block conpleted
24000

-- Use in a SQL statement (subject to restrictions)

SELECT Jjob id, get sal (employee_id) FROM employees;

JOE_ID GET_SaL(EMPLOYEE_ID)
3H_CLERK 2600

3H_CLERE 2600

AD A3ST 4400

ME_MAN 13000

JH_CLEEE 3100
3H_CLERE 3000

107 rows selected
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Creating and Compiling
Functions Using SQL Developer

I create PL/SQL Function X
2 connections IRepons ] =]
B @ 7 Schems | ORAS1 -| g
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MName: |get_sal
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: =Feturn= WARCHARZ
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[ studert 41 GETSAL |

(- e & ala
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BEGIN
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IHTOD =al
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RETURH sal;
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Executing Functions Using SQL Developer
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Advantages of User-Defined
Functions in SQL Statements

« Can extend SQL where activities are too complex, too
awkward, or unavailable with SQL

« Can increase efficiency when used in the WHERE clause to
filter data, as opposed to filtering the data in the application

« Can manipulate data values
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Using a Function in a SQL Expression: Example

CREATE OR REPLACE FUNCTION tax (p_value IN NUMBER)
RETURN NUMBER IS
BEGIN
RETURN (p value * 0.08);
END tax;

/

SELECT employee id, last name, salary, tax(salary)
FROM employees
WHERE department id = 100;

[ Resutts | (&l script Output | BExplain | B sutotrace | ADBEMS Outout @ ovea output

¢ dE

FUNCTION tax(value Compiled.

EMPLOYEE ID LAST HAME SALARY T | SALARTY)
108 Greenberd lz000 Qa0
109 Faviet Edu]uln] 720
110 Chen equln] 656
111 Jciarra Traa Gla
112 Urmat 7800 624
113 Popp &900 552
6 rows selected
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Calling User-Defined Functions
In SQL Statements

User-defined functions act like built-in single-row functions and
can be used in:

« The SELECT list or clause of a query
- Conditional expressions of the WHERE and HAVING
clauses

e The CONNECT RY, START WITH, ORDER RY, and GROUP BY
clauses of a query

« The VALUES clause of the INSERT statement
« The SET clause of the UPDATE statement
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Restrictions When Calling Functions
from SQL Expressions

« User-defined functions that are callable from SQL
expressions must:

— Be stored in the database
— Accept only IN parameters with valid SQL data types, not
PL/SQL-specific types
— Return valid SQL data types, not PL/SQL-specific types
*  When calling functions in SQL statements:
— You must own the function or have the EXECUTE privilege
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Controlling Side Effects When
Calling Functions from SQL Expressions

Functions called from:
« A SELECT statement cannot contain DML statements

« An UPDATE or DELETE statement on a table T cannot
guery or contain DML on the same table T

« SQL statements cannot end transactions (that is, cannot
execute COMMIT or ROLLBACK operations)

Note: Calls to subprograms that break these restrictions are
also not allowed in the function.
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Restrictions on Calling Functions
from SQL: Example

CREATE OR REPLACE FUNCTION dml call sql (p_sal NUMBER)
RETURN NUMBER IS
BEGIN
INSERT INTO employees (employee id, last name,
email, hire date, job id, salary)
VALUES (1, 'Frost', 'jfrost@company.com',
SYSDATE, 'SA MAN', p sal);
RETURN (p_sal + 100);
END;

UPDATE employees
SET salary = dml call sql(2000)
WHERE employee id = 170;

FONCTION dml call aqlip_sal Compiled.

Error starting at line 1 in command:
UPDATE employees
SET salary = dml_call =gl (Z000)

WHERE emplovee_id = 170

Erraor report:

30L Error: ORA-04091: tahle ORALGEZ.EMPLOYEES iz mutating, trigger/function wmay not see it

OFRA-0E651Z: at "ORAGZ.DML CALL 3QL", line 4

04091, 00000 - "table %=.%s is mutating, trigger/function may not see it™

*Causze: & trigger (or a user defined plsgl function that is referenced in
thiz statement) attempted to loock at (or modify) a table that was
in the wmiddle of being wodified by the statement which fired 1it.

*Action: Fewrite the trigger (or function)] so it does not read that table.
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Named and Mixed Notation from SQL

« PL/SQL allows arguments in a subroutine call to be
specified using positional, named, or mixed notation

*  Prior to Oracle Database 11g, only the positional notation
IS supported in calls from SQL

- Starting in Oracle Database 11g, named and mixed
notation can be used for specifying arguments in calls to
PL/SQL subroutines from SQL statements

« For long parameter lists, with most having default values,
you can omit values from the optional parameters

* You can avoid duplicating the default value of the optional
parameter at each call site
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Named and Mixed Notation from SQL: Example

CREATE OR REPLACE FUNCTION £ (
p_parameter 1 IN NUMBER DEFAULT 1,
p_parameter 5 IN NUMBER DEFAULT 5)

RETURN NUMBER

IS

v_var number;

BEGIN
v_var := p parameter 1 + (p parameter 5 * 2);
RETURN v_var;

END f£;

/

FONCTION £ Compiled.

SELECT f (p parameter 5 => 10) FROM DUAL;

F(P_PARAMETER 5=x10)

1 rows selected
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Removing Functions: Using the DROP
SQL Statement or SQL Developer

« Using the DROP statement:

DROP FUNCTION f£f;

« Using SQL Developer:

z:c%ecins ]Repor‘ts ] =] Prommg[ﬁ]
|

Crvner ORAZ

Qﬂ Connections Edlt...
E-f) student 41 pEine
=-{F3 Takles B Run Are you =Ure you want to drop this FUNCTION?

E Wigs Bt Compile Ctri+ 5
Ea Indlexes |ﬁi&| Compile for Debug
ﬂfﬁ Packages

mlja Ducccl
EI{_@ Functions J
L;.I e L 1) g m e

o »-» ®

- GET_ANNUAL_COMP Grant

B[t GET_JoE Rewvoke

TAX Help | | Spply | | Cancel
[-{FE] waLD_DEPTID
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Viewing Functions
Using Data Dictionary Views

DESCRIBE USER_ SOURCE

DESCRIEE user_source

Name Mll Type

HAME VARCHARZ (30)
TYFE VARCHARZ (12)
LINE HUMEER

TEXT WARCHARZ (4000)

4 rowz gelected

SELECT text

FROM user_source
WHERE type = 'FUNCTION'
ORDER BY line;

[ Resutts | [ script output | EExpiain | B8 autatrace | E0EMS outout | @4 oz,
Resutts:
TEXT

1 FUMCTION tac(p_walue IM MUMEBER)

2 FUNCTION query_cal_sqliip_a MUMBER) RETURM NUMEER, 15

3 FUMCTION get_sal

4 FUNCTION dml_call_sglip_sal MUMEER)

S RETURM PUMEER 15

6 RETURN MUMEER 1S

7 (p_id employvess employes_id%TYPE) RETURMN NUMEER: 1=

5 w_s NUMEBER;
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Quiz

A PL/SQL function:

Can be invoked as part of an expression

Must contain a RETURN clause in the header
Must return a single value

Must contain at least one RETURN statement
Does not contain a RETURN clause in the header

ahwwbdE
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Summary

In this lesson, you should have learned how to:

- Differentiate between a procedure and a function
« Describe the uses of functions

« Create stored functions

* Invoke a function

 Remove a function
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Practice 3: Overview

This practice covers the following topics:
« Creating stored functions:

— To query a database table and return specific values
— To be used in a SQL statement

— To insert a new row, with specified parameter values, into a
database table

— Using default parameter values
* Invoking a stored function from a SQL statement
* Invoking a stored function from a stored procedure
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