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Create triggers on database tables.

Use PL/SQL's datatypes for database and program data.

Use program stucture and control flow to design and write PL/SQL programs.

Create PL/SQL stored procedures and functions.

Write robust programs that handle runtime exceptions.

Use PL/SQL's collection datatypes.

Use cursors to work with database data.

Use the packages supplied with Oracle.

Design and write your own packages.

Maintain and evolve your PL/SQL programs.

Manage the security of your stored PL/SQL programs.

Course Objectives
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Audience: This course is designed for database application developers
programming in an Oracle environment.

Prerequisites: A working knowledge of the SQL language, as well as a solid
understanding of 3GL programming is required.

Classroom Environment:

One workstation per student.

Oracle Server and SQL*Plus.

Course Overview
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Using the Workbook

Chapter 2 Servlet Basics
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Add an init() method to your Today servlet that initializes a bornOn date, then print the bornOn date

along with the current date:

Today.java

...

public class Today extends GenericServlet {

private Date bornOn;

public void service(ServletRequest request,

ServletResponse response) throws ServletException, IOException

{

...

// Write the document

out.println("This servlet was born on " + bornOn.toString());

out.println("It is now " + today.toString());

}

public void init() {

bornOn = new Date();

}

}

Hands On:

The init() method is

called when the servlet is

loaded into the container.

This workbook design is based on a page-pair, consisting of a Topic page and a Support page. When you
lay the workbook open flat, the Topic page is on the left and the Support page is on the right. The Topic
page contains the points to be discussed in class. The Support page has code examples, diagrams, screen
shots and additional information. Hands On sections provide opportunities for practical application of key
concepts. Try It and Investigate sections help direct individual discovery.

In addition, there is an index for quick look-up. Printed lab solutions are in the back of the book as well as
on-line if you need a little help.

Java Servlets
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� The servlet container controls the life cycle of the servlet.

� When the first request is received, the container loads the  servlet class

and calls the init() method.

� For every request, the container uses a separate thread to call

the service() method.

� When the servlet is unloaded, the container calls the destroy()

method.

� As with Java’s finalize() method, don’t count on this being

called.

� Override one of the init() methods for one-time initializations, instead of

using a constructor.

� The simplest form takes no parameters.

public void init() {...}

� If you need to know container-specific configuration information, use

the other version.

public void init(ServletConfig config) {...

� Whenever you use the ServletConfig approach, always call the

superclass method, which performs additional initializations.

super.init(config);

The Servlet Life Cycle

The Topic page provides
the main topics for

classroom discussion.

The Support page has
additional information,

examples and suggestions.

Code examples are in a
fixed font and shaded. The
on-line file name is listed
above the shaded area.

Screen shots show
examples of what you
should see in class.

Topics are organized into
first ( ), second ( ) and

third ( ) level points.

Pages are numbered
sequentially throughout
the book, making lookup

easy.

Callout boxes point out
important parts of the

example code.
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Sample Database

Our company is a hardware/software retailer with stores in several cities.

We keep track of each person's name, address, and phone.  In addition, if a person is
an employee, we must record in which store he or she works, the supervisor's ID, the
employees's title, pay amount, and compensation type ("Hourly," "Salaried," etc.)

Sometimes a customer will fill out an order, which requires an invoice number.  Each
invoice lists the store and the customer's ID.  We record the quantity of each item on
the invoice and any discount for that item.  We also keep track of how much the
customer has paid on the order.

When a credit account is used for an order, the balance for the account must be
updated to reflect the total amount of the invoice (including tax). The salesperson
verifies (with a phone call) that the person is a valid user of the account.

Each product we sell has a product ID and description.  In addition, we keep track of
the vendor we purchase that product from, the ID for that product, and the category
("Software," "Peripheral," or "Service").  We also store the address, phone, and sales
rep ID for each individual vendor.

We keep track of how many items are on hand at each store and how many each store
has on order.  When an item is sold, the inventory is updated.

We maintain the address, phone number, and manager ID for each store.  Each store
has a unique store number.  We record the sales tax rate for that store.

When a store runs low on a product, we create a purchase order.  Each purchase
order in our company has a unique PO number.  A PO is sent to a single vendor, from
which we might be ordering several items, each at a specific unit cost.  The inventory
reflects the sale or order of any item in a store.
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ACCOUNT_TYPE_CODE = ACCOUNT_TYPE_CODE

ID = CUSTOMER_ID

ID = SUPERVISOR_ID

PAY_TYPE_CODE = PAY_TYPE_CODE

ID = ID

PRODUCT_ID = PRODUCT_ID

STORE_NUMBER = STORE_NUMBER

ACCOUNT_NUMBER = ACCOUNT_NUMBER

ID = CUSTOMER_ID

STORE_NUMBER = STORE_NUMBER

INVOICE_NUMBER = INVOICE_NUMBER

PRODUCT_ID = PRODUCT_ID

STORE_NUMBER = STORE_NUMBER

VENDOR_ID = VENDOR_ID

PO_NUMBER = PO_NUMBERPRODUCT_ID = PRODUCT_ID

PRODUCT_CATEGORY_CODE = PRODUCT_CATEGORY_CODE

VENDOR_ID = VENDOR_ID

ID = VENDOR_REP_ID

ACCOUNT

ACCOUNT_NUMBER
ACCOUNT_NAME
ACCOUNT_TYPE_CODE
CUSTOMER_ID
CREDIT_LIMIT
BALANCE
STREET
CITY
STATE

NUMBER
VARCHAR2(25)
CHAR(1)
NUMBER
NUMBER(9,2)
NUMBER(9,2)
VARCHAR2(45)
VARCHAR2(25)
CHAR(2)

ACCOUNT_TYPE

ACCOUNT_TYPE_CODE
ACCOUNT_TYPE_NAME
INIT IAL_DISCOUNT

CHAR(1)
VARCHAR2(15)
NUMBER(3,3)

EMPLOYEE

ID
STORE_NUMBER
PAY_TYPE_CODE
PAY_AMOUNT
TITLE
SUPERVISOR_ID

NUMBER
NUMBER
CHAR(1)
NUMBER(9,2)
VARCHAR2(15)
NUMBER

INVENTORY

PRODUCT_ID
STORE_NUMBER
QUANTITY_ON_HAND
QUANTITY_ON_ORDER

VARCHAR2(11)
NUMBER
NUMBER
NUMBER

ORDER_HEADER

INVOICE_NUMBER
STORE_NUMBER
CUSTOMER_ID
ACCOUNT_NUMBER
ORDER_DATE
EST_DELIVERY_DATE
DELIVERY_DATE
AMOUNT_DUE

NUMBER
NUMBER
NUMBER
NUMBER
DATE
DATE
DATE
NUMBER(9,2)

ORDER_ITEM

INVOICE_NUMBER
PRODUCT_ID
QUANTITY
DISCOUNT

NUMBER
VARCHAR2(11)
NUMBER
NUMBER(3,3)

PAY_TYPE

PAY_TYPE_CODE
PAY_TYPE_NAME
MINIMUM_WAGE

CHAR(1)
VARCHAR2(15)
NUMBER(9,2)

PERSON

ID
LASTNAME
FIRSTNAME
MI
STREET
CITY
STATE
ZIP
AREA_CODE
PHONE_NUMBER

NUMBER
VARCHAR2(25)
VARCHAR2(15)
CHAR(1)
VARCHAR2(45)
VARCHAR2(25)
CHAR(2)
CHAR(9)
CHAR(3)
CHAR(7)

PO_HEADER

PO_NUMBER
VENDOR_ID
STORE_NUMBER
ORDER_DATE
TAX_RATE

NUMBER
VARCHAR2(4)
NUMBER
DATE
NUMBER(5,5)

PO_ITEM

PO_NUMBER
VENDOR_PART_NUMBER
QUANTITY
UNIT_COST
PRODUCT_ID

NUMBER
VARCHAR2(20)
NUMBER
NUMBER(7,2)
VARCHAR2(11)

PRODUCT

PRODUCT_ID
DESCRIPT ION
VENDOR_ID
VENDOR_PART_NUMBER
PRICE
REORDER_THRESHOLD
PRODUCT_CATEGORY_CODE
WARRANTY_TEXT
PRODUCT_IMAGE

VARCHAR2(11)
VARCHAR2(75)
VARCHAR2(4)
VARCHAR2(20)
NUMBER(7,2)
NUMBER
CHAR(1)
CLOB
BLOB

PRODUCT_CATEGORY

PRODUCT_CATEGORY_CODE
PRODUCT_CATEGORY_NAME

CHAR(1)
VARCHAR2(15)

STORE

STORE_NUMBER
MANAGER_ID
STREET
CITY
STATE
ZIP
AREA_CODE
PHONE_NUMBER
SALES_TAX_RATE

NUMBER
NUMBER
VARCHAR2(45)
VARCHAR2(25)
CHAR(2)
CHAR(9)
CHAR(3)
CHAR(7)
NUMBER(5,5)

VENDOR

VENDOR_ID
NAME
VENDOR_REP_ID
STREET
CITY
STATE
ZIP
COUNTRY
AREA_CODE
PHONE_NUMBER

VARCHAR2(4)
VARCHAR2(40)
NUMBER
VARCHAR2(45)
VARCHAR2(25)
CHAR(2)
CHAR(9)
VARCHAR2(15)
CHAR(3)
CHAR(7)
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ACCOUNT_TYPE_CODE = ACCOUNT_TYPE_CODE

ID = CUSTOMER_ID

ID = SUPERVISOR_ID

PAY_TYPE_CODE = PAY_TYPE_CODE

ID = ID

PRODUCT_ID = PRODUCT_ID

STORE_NUMBER = STORE_NUMBER

ACCOUNT_NUMBER = ACCOUNT_NUMBER

ID = CUSTOMER_ID

STORE_NUMBER = STORE_NUMBER

INVOICE_NUMBER = INVOICE_NUMBER

PRODUCT_ID = PRODUCT_ID

STORE_NUMBER = STORE_NUMBER

VENDOR_ID = VENDOR_ID

PO_NUMBER = PO_NUMBERPRODUCT_ID = PRODUCT_ID

PRODUCT_CATEGORY_CODE = PRODUCT_CATEGORY_CODE

VENDOR_ID = VENDOR_ID

ID = VENDOR_REP_ID

ACCOUNT

ACCOUNT_NUMBER
ACCOUNT_NAME
ACCOUNT_TYPE_CODE
CUSTOMER_ID
CREDIT_LIMIT
BALANCE
STREET
CITY
STATE

NUMBER
VARCHAR2(25)
CHAR(1)
NUMBER
NUMBER(9,2)
NUMBER(9,2)
VARCHAR2(45)
VARCHAR2(25)
CHAR(2)

ACCOUNT_TYPE

ACCOUNT_TYPE_CODE
ACCOUNT_TYPE_NAME
INIT IAL_DISCOUNT

CHAR(1)
VARCHAR2(15)
NUMBER(3,3)

EMPLOYEE

ID
STORE_NUMBER
PAY_TYPE_CODE
PAY_AMOUNT
TITLE
SUPERVISOR_ID

NUMBER
NUMBER
CHAR(1)
NUMBER(9,2)
VARCHAR2(15)
NUMBER

INVENTORY

PRODUCT_ID
STORE_NUMBER
QUANTITY_ON_HAND
QUANTITY_ON_ORDER

VARCHAR2(11)
NUMBER
NUMBER
NUMBER

ORDER_HEADER

INVOICE_NUMBER
STORE_NUMBER
CUSTOMER_ID
ACCOUNT_NUMBER
ORDER_DATE
EST_DELIVERY_DATE
DELIVERY_DATE
AMOUNT_DUE

NUMBER
NUMBER
NUMBER
NUMBER
DATE
DATE
DATE
NUMBER(9,2)

ORDER_ITEM

INVOICE_NUMBER
PRODUCT_ID
QUANTITY
DISCOUNT

NUMBER
VARCHAR2(11)
NUMBER
NUMBER(3,3)

PAY_TYPE

PAY_TYPE_CODE
PAY_TYPE_NAME
MINIMUM_WAGE

CHAR(1)
VARCHAR2(15)
NUMBER(9,2)

PERSON

ID
LASTNAME
FIRSTNAME
MI
STREET
CITY
STATE
ZIP
AREA_CODE
PHONE_NUMBER

NUMBER
VARCHAR2(25)
VARCHAR2(15)
CHAR(1)
VARCHAR2(45)
VARCHAR2(25)
CHAR(2)
CHAR(9)
CHAR(3)
CHAR(7)

PO_HEADER

PO_NUMBER
VENDOR_ID
STORE_NUMBER
ORDER_DATE
TAX_RATE

NUMBER
VARCHAR2(4)
NUMBER
DATE
NUMBER(5,5)

PO_ITEM

PO_NUMBER
VENDOR_PART_NUMBER
QUANTITY
UNIT_COST
PRODUCT_ID

NUMBER
VARCHAR2(20)
NUMBER
NUMBER(7,2)
VARCHAR2(11)

PRODUCT

PRODUCT_ID
DESCRIPT ION
VENDOR_ID
VENDOR_PART_NUMBER
PRICE
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VARCHAR2(11)
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CHAR(1)
VARCHAR2(15)

STORE

STORE_NUMBER
MANAGER_ID
STREET
CITY
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CHAR(2)
CHAR(9)
CHAR(3)
CHAR(7)
NUMBER(5,5)

VENDOR

VENDOR_ID
NAME
VENDOR_REP_ID
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STATE
ZIP
COUNTRY
AREA_CODE
PHONE_NUMBER

VARCHAR2(4)
VARCHAR2(40)
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VARCHAR2(45)
VARCHAR2(25)
CHAR(2)
CHAR(9)
VARCHAR2(15)
CHAR(3)
CHAR(7)
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Chapter 5 - Stored Procedures and Functions

Objectives

Write and run stored procedures.

Define stored procedure parameters,
with and without default values.

Choose appropriate parameter
modes.

Use named notation to invoke
subprograms with parameters in
arbitrary order.

Provide default arguments for
parameters.

Write and run stored functions.

Run programs with invoker's rights
instead of definer's rights.
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A PL/SQL program with no specification is called an anonymous block.

DECLARE
declarations

BEGIN
statements

END;

Kept in script files, anonymous blocks are often used by DBAs and
developers for routine tasks.

A trigger is a stored PL/SQL subprogram with a name:

CREATE TRIGGER triggername
{BEFORE|AFTER} {INSERT|UPDATE|DELETE}
ON tablename

DECLARE
declarations

BEGIN
statements

END;

Compiled and stored in the system catalog, triggers are invoked (fired)
automatically, any time the specified DML statement happens.

Stored functions and stored procedures are also named PL/SQL subprograms.

Stored in the system catalog, stored functions and procedures are invoked
by name, from other subprograms or applications.

Stored Subprograms
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anonymous.sql
DECLARE
  lname VARCHAR2(25) := 'Grumby';
  fname VARCHAR2(25) := 'Jonus';
BEGIN
  INSERT INTO person(id, firstname, lastname)
    VALUES (person_id_seq.NEXTVAL, fname, lname);
END;
/

Trigger:

person_id_check.sql
CREATE OR REPLACE TRIGGER person_id_check

BEFORE INSERT ON person
   FOR EACH ROW
  WHEN (new.id IS NULL)

BEGIN
:new.id := person_id_seq.NEXTVAL;

END;
/

DML which fires this trigger:

INSERT INTO person (firstname, lastname)
VALUES ('Fred', 'Dobbs')
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A stored procedure's specification includes the procedure's name, as well as the
names and datatypes of any parameters:

CREATE [OR REPLACE] PROCEDURE procedurename
[(parm1 datatype1[, parm2 datatype2...])]

AS
[declarations]

BEGIN
statements

END;

Parameters use unconstrained datatypes.

Specify only the datatypes of parameters, such as NUMBER or
VARCHAR2; do not include the size.

To create a procedure you must have the CREATE PROCEDURE privilege.

Once created, a stored procedure is a permanent part of your schema.

Creating a Stored Procedure
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The declaration section of a stored procedure begins with the word AS (or the word IS, whichever
you prefer):

create_account_type1.sql
CREATE OR REPLACE PROCEDURE create_account_type

(code CHAR, name VARCHAR2, disc NUMBER)
AS
BEGIN

INSERT INTO account_type
VALUES (code, name, disc);

END;
/

You can use anchored types in defining the formal parameters:

create_account_type2.sql
CREATE OR REPLACE PROCEDURE create_account_type
    (code account_type.account_type_code%TYPE,
     name account_type.account_type_name%TYPE,
     disc account_type.initial_discount%TYPE)
AS
BEGIN
   INSERT INTO account_type
   VALUES (code, name, disc);
END;
/

Note:
The SQL*Plus SHOW ERRORS command formats and prints errors from the most recent compilation of
a database object.

SQL>  SHOW ERRORS
...
SQL>  SHOW ERRORS PROCEDURE procedurename
...
SQL>  SHOW ERRORS FUNCTION functionname
...
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Procedure Calls and Parameters

A stored procedure can be called in any PL/SQL block invoked by a user with
EXECUTE privilege on the procedure.

BEGIN
  create_account_type('F', 'Family', .10);
END;

  You can also execute a single PL/SQL statement or stored procedure in
SQL*Plus using the EXECUTE, or EXEC, command.

EXEC create_account_type('F', 'Family', .10);

SQL*Plus just rewrites the EXECUTE statement as a
BEGIN...END; block.

Parameters provide a mechanism for passing information in and out of
subprograms.

They allow subprograms to be flexible.

Inside of the procedure code, the parameters are used like local variables.

When calling a stored procedure, parentheses are only used if there are values
being passed.

calculate_end_of_month;

Arguments passed can be literal values or variables.

create_account_type(new_code, new_type, .10);
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change_price.sql
CREATE OR REPLACE PROCEDURE change_price
   (p_id product.product_id%TYPE, new_price product.price%TYPE)
AS
   old_price product.price%TYPE;
BEGIN
   SELECT price INTO old_price
     FROM product
    WHERE product_id = p_id;
   IF ABS(new_price - old_price) < (old_price * 0.2) THEN
      UPDATE product
         SET price = new_price
       WHERE product_id = p_id;
   END IF;
END;
/

change_price_test.sql
DECLARE
   prod product.product_id%TYPE;
   price product.price%TYPE;
BEGIN
   prod := 'XRX0000003';
   price := 56.00;
   change_price(prod, price);  -- Pass variables
   change_price('WDC0000020', 35.50); -- Pass literals
END;
/
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A parameter's mode determines how a subprogram can use it.

... procedurename(paramname MODE datatype,...)

IN mode (the default mode) allows a value to be passed in to the procedure.

An IN mode parameter's initial value is taken from the value passed.

The caller can pass a variable, literal, or expression.

IN mode parameters are read-only (the subprogram can't assign to the
parameter variable); they act as constants.

Since IN mode parameters are read-only they are passed by reference.

OUT mode allows the procedure to place a value into the variable passed.

OUT mode parameters have an initial value of NULL.

The caller must pass a variable, not a literal or an expression.

IN OUT mode allows an incoming value to be modified and passed back from
the procedure.

An IN OUT mode parameter's initial value is the value of the variable
passed.

The caller must pass a variable, not a literal or an expression.

OUT and IN OUT parameters are passed by value, so the value of the argument
won't be changed in case of an exception.

You cannot specify default values for OUT and IN OUT parameters.

Parameter Modes
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Within a subprogram, an OUT mode parameter acts like an uninitialized variable:

get_manager_name.sql
CREATE OR REPLACE PROCEDURE get_manager_name
  (store_no store.store_number%TYPE, manager_name OUT VARCHAR2)
AS
BEGIN
  SELECT firstname || ' ' || lastname
    INTO manager_name
    FROM person INNER JOIN store ON (id = manager_id)
   WHERE store_number = store_no;
END;
/

The actual parameters you pass to a procedure must be variables for OUT or IN OUT parameters:

manager_name_test.sql
VAR mname VARCHAR2(40)

DECLARE
 name VARCHAR2(40);

BEGIN
 get_manager_name(5,name);
 :mname := name;

END;
/

PROMPT The manager for store number 5 is

PRINT mname

Note:
According to the PL/SQL documentation, OUT mode parameters cannot be assigned from or used in
expressions; that is, they are "write-only." However, this restriction was relaxed in versions of Oracle above
7.3.4. You can now assign from OUT mode parameters and use them in expressions. Within the subprogram,
their initial value is NULL (regardless of the value of the variable passed as an actual parameter).
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Named Parameter Notation

Up to now, we have been using positional notation for the actual parameters when
calling procedures and functions.

orders.count_po( '01-APR-96', '30-JUN-96', :second_quarter );

The order of the actual parameters matches the order of the formal
parameters given in the specification.

Using named notation, you may specify the actual parameters in any order.

count_po1( total => :first_quarter,
start_dt => '01-JAN-96', end_dt => '31-MAR-96');

You may also mix both positional and named notation.

count_po1( '01-OCT-96', NULL, total => :last_quarter);

Once you use named notation for one parameter, all subsequent parameters
in the list require named notation.

You must use named notation if an overloaded function or procedure's signature is
not unique.

a := hr2.get_emps(state=>'CO');
a := hr2.get_emps(city=>'Denver');

Subprograms can be overloaded if they are local to a block or declared
within a package.
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orders1.sql
CREATE OR REPLACE PROCEDURE count_po1(
  start_dt DATE, end_dt DATE, total OUT NUMBER)
AS
BEGIN
  IF end_dt IS NULL THEN
    SELECT count(po_number)
      INTO total
      FROM po_header
     WHERE order_date >= start_dt;
  ELSE
    SELECT count(po_number)
      INTO total
      FROM po_header
     WHERE order_date BETWEEN start_dt AND end_dt;
  END IF;
END count_po1;
/

call_orders1.sql
VAR first_quarter NUMBER
VAR second_quarter NUMBER
VAR last_quarter NUMBER
VAR yearly_total NUMBER

BEGIN
   count_po1( total => :first_quarter,
              start_dt => '01-JAN-96', end_dt => '31-MAR-96');
   count_po1( '01-APR-96', '30-JUN-96', :second_quarter );
   count_po1( '01-OCT-96', NULL, total => :last_quarter);
   count_po1( '01-JAN-96', NULL, total => :yearly_total );
END;
/

PRINT first_quarter
PRINT second_quarter
PRINT last_quarter
PRINT yearly_total
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Default Arguments

You can specify a default value for IN mode parameters.

start_date DATE DEFAULT '01-JAN-96'

If no actual parameter is passed, the formal parameter is initialized with the
default value.

You can use the assignment operator instead of the word DEFAULT.

start_date DATE := '01-JAN-96'

With default arguments, you can create stored procedures and functions that are
very flexible, allowing the caller to pass as many values as they need.

In creating the parameter list, you should put the required arguments first, and
the ones that are most likely to have their defaults taken last.

CREATE OR REPLACE PROCEDURE count_po2(
  total OUT NUMBER,
  start_dt DATE DEFAULT '01-JAN-96',
  end_dt DATE DEFAULT NULL)

With this organization, it allows the caller to avoid the need for named
notation, as they can simply provide values from left to right.
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orders2.sql
CREATE OR REPLACE PROCEDURE count_po2(
  total OUT NUMBER,
  start_dt DATE DEFAULT '01-JAN-96',
  end_dt DATE DEFAULT NULL)
AS
BEGIN
  IF end_dt IS NULL THEN
    SELECT count(po_number)
      INTO total
      FROM po_header
     WHERE order_date >= start_dt;
  ELSE
    SELECT count(po_number)
      INTO total
      FROM po_header
     WHERE order_date BETWEEN start_dt AND end_dt;
  END IF;
END count_po2;
/

call_orders2.sql
VAR first_quarter NUMBER
VAR second_quarter NUMBER
VAR last_quarter NUMBER
VAR yearly_total NUMBER

BEGIN
   count_po2( :first_quarter, end_dt => '31-MAR-96');
   count_po2( :second_quarter, '01-APR-96', '30-JUN-96' );
   count_po2( :last_quarter, '01-OCT-96');
   count_po2( :yearly_total );
END;
/

PRINT first_quarter
PRINT second_quarter
PRINT last_quarter
PRINT yearly_total
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A function is like a procedure, but it returns a value:

CREATE [OR REPLACE] FUNCTION functionname
[(parm1 datatype1[, parm2 datatype2...])]
RETURN datatype

AS
[declarations]

BEGIN
statements
RETURN value;

END;

If you're declaring a function, you must specify its return type, and it must
actually return a value of that type.

The function body must contain a RETURN statement, which returns a value of
the specified type.

SELECT sales_tax_rate INTO rate FROM store
 WHERE store_number = s;
RETURN rate;

You can't create two stored functions, or a stored function and a stored
procedure, with the same name.

Use CREATE OR REPLACE to redefine an existing function or
procedure.

CREATE OR REPLACE FUNCTION get_tax_rate(s NUMBER)
RETURN NUMBER AS ...

As a general rule, functions should use only IN mode parameters.

Use a function to take zero or more parameters, and compute and return
exactly one data item.

Creating a Stored Function
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get_tax_rate.sql
CREATE OR REPLACE FUNCTION get_tax_rate (snum NUMBER)
  RETURN NUMBER
AS
  rate store.sales_tax_rate%TYPE;
BEGIN
  SELECT sales_tax_rate INTO rate FROM store
   WHERE store_number = snum;
  RETURN rate;
END;
/

The following function will return the total for sales on a particular day. If a date is not provided, then the
current system date is used.

order_daily_total.sql
CREATE OR REPLACE FUNCTION order_daily_total

(in_date DATE DEFAULT SYSDATE)
RETURN NUMBER

AS
daily_total NUMBER;

BEGIN
SELECT sum(price * quantity) INTO daily_total
  FROM product INNER JOIN order_item USING (product_id)
               INNER JOIN order_header USING (invoice_number)
 WHERE order_date = in_date;
RETURN daily_total;

END;
/
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You can call a stored function, or a package function, in SQL statements (just
like a built-in function), if the function meets certain requirements, including:

It must have only IN mode parameters.

Parameters and the return value must have SQL datatypes;
BINARY_INTEGER or BOOLEAN, for example, are not allowed, nor
are record or collection types.

In addition, a stored or package function called in SQL statements can have no
adverse side effects.

It cannot update database data.

If called anywhere other than a SELECT list, VALUES clause, or SET
clause, then it cannot change package variable values.

It cannot call any functions or procedures that break these rules.

The level of compliance with these and other restrictions is termed purity.

The PL/SQL compiler determines the purity level of stand-alone stored
functions when they are compiled.

Purity levels had to be asserted by the programmer, using PRAGMA
RESTRICT_REFERENCES, prior to Oracle 8i.

Stored Functions and SQL
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get_tax_rate2.sql
SELECT sum(quantity * price * (1 + get_tax_rate(store_number)))
FROM order_header JOIN order_item USING (invoice_number)
                  JOIN product USING (product_id)
WHERE order_date = '01-MAR-96'
/

Oracle Database 10g (and earlier versions) allow only positional parameter notation when you call a stored
function from a SQL statement:

store_tax_rates1.sql
SELECT store_number, get_tax_rate(store_number)
  FROM store
/

Starting with 11g, you can use named parameter notation when calling a stored function in SQL:

store_tax_rates2.sql
SELECT store_number, get_tax_rate(snum => store_number)
  FROM store
/
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Invoker's Rights

By default, stored PL/SQL program units execute with the privileges and schema
context of the creator of the unit, rather than the user who is executing the code.

Use the AUTHID clause to override this default behavior.

AUTHID CURRENT_USER

This signals that the program will execute using the rights of the user
currently executing the stored program.

When the AUTHID clause is used for a package, it is defined in the package
specification and applies to all routines in the package.

Priviliges are checked when executing a stored subprogram.

Invoker's rights will require that the invoker (current user) has all of the
necessary privileges for the tables and other subprograms being
manipulated.

Using the invoker's schema context means that object resolution will be based
on the invoker's schema, not the schema of the user that defined the
subprogram.

Each user may have different synonyms, tables, and views defined.

Make sure that tables and views are fully qualified with their schema
name to avoid confusion.

You can explicitly specify the default behavior of definer's rights with the
AUTHID clause.

AUTHID DEFINER
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Consider a procedure which updates an unqualified reference to emp.

With invoker's rights, a user would need to have the DELETE privilege on the emp table. And, the
resolution of emp would depend on the current user's schema definition.

delete_emp1.sql
CREATE OR REPLACE PROCEDURE delete_emp1 (in_empid NUMBER)
  AUTHID CURRENT_USER IS
BEGIN
  DELETE FROM emp
   WHERE id = in_empid;
END;
/

The same procedure using definer's rights would not require the invoker to have the DELETE privilege on
emp, only the EXECUTE privilege on the procedure. Additionally, the resolution of emp would be based
on the schema of the procedure's creator, not the user running it.

delete_emp2.sql
CREATE OR REPLACE PROCEDURE delete_emp2 (in_empid NUMBER)
  AUTHID DEFINER IS
BEGIN
  DELETE FROM emp
   WHERE id = in_empid;
END;
/

Try It:
Log into the database as s1, and create a synonym of emp:
CREATE SYNONYM emp FOR employees;

Then, create each of the procedures above:
@delete_emp1
@delete_emp2

Grant EXECUTE privilege on these procedures to the s2 user:
GRANT EXECUTE ON delete_emp1 TO s2;
GRANT EXECUTE ON delete_emp2 TO s2;

Now log in as the s2 user and try executing each procedure:
EXEC s1.delete_emp1(8044);  -- this call fails
EXEC s1.delete_emp2(8044);  -- this call succeeds
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Create a stored procedure named raise_pay that will increase an employee's pay amount. The
parameters should be the employee's id number and the percent increase to his salary. Use 3% as
the default percent increase.
(Solution: raise_pay.sql)

Create a stored function called emp_count that returns a number. Allow the function to be called
with a state code as a parameter. If a state is provided, then return the number of employees in that
state. If no state is provided, then return the total number of employees.
(Solutions: emp_count.sql, emp_count_test.sql)

Create a stored function called get_store that takes a city and state as its parameters and
returns a store number. Create an anonymous block of code to call this function on the Las Vegas,
NV store, putting the result into a bind variable.
(Solution: getstore.sql)

Labs
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