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Using Subqueries to Solve Queries
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Objectives

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

» Define subqueries

» Describe the types of problems that the subqueries can
solve

* List the types of subqueries
* Write single-row and multiple-row subqueries

7-2 Copyright © 2007, Oracle. All rights reserved.

Objectives

In this lesson, you learn about the more advanced features of the SELECT statement. You can write
subqueries in the WHERE clause of another SQL statement to obtain values based on an unknown
conditional value. This lesson also covers single-row subgueries and multiple-row subqueries.
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Lesson Agenda

Subquery: Types, syntax, and guidelines
Single-row subqueries:

— Group functions in a subquery
— HAVING clause with subqueries

Multiple-row subqueries
— Use ALL or ANY operator

Null values in a subquery

Copyright © 2007, Oracle. All rights reserved.
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Using a Subquery to Solve a Problem

Who has a salary greater than Abel’'s?

Main query:

Which employees have salaries greater than Abel’s

\ ..h ‘? salary? I

Subquery: |

Q ,‘7 What is Abel’s salary?
[ J
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Using a Subquery to Solve a Problem
Suppose you want to write a query to find out who earns a salary greater than Abel’s salary.

To solve this problem, you need two queries: one to find how much Abel earns, and a second query
to find who earns more than that amount.

You can solve this problem by combining the two queries, placing one query inside the other query.

The inner query (or subquery) returns a value that is used by the outer query (or main query). Using a
subquery is equivalent to performing two sequential queries and using the result of the first query as
the search value in the second query.
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Subqguery Syntax

SELECT select_list

FROM table

WHERE expr operator
(SELECT select_list
FROM table);

* The subquery (inner query) executes before the main query
(outer query).

* The result of the subquery is used by the main query.

7-5 Copyright © 2007, Oracle. All rights reserved.

Subquery Syntax

A subquery is a SELECT statement that is embedded in the clause of another SELECT statement.
You can build powerful statements out of simple ones by using subqueries. They can be very useful
when you need to select rows from a table with a condition that depends on the data in the table
itself.
You can place the subquery in a number of SQL clauses, including the following:

- WHERE clause

- HAVING clause

- FROM clause

In the syntax:
operator includes a comparison condition such as >, =, or IN

Note: Comparison conditions fall into two classes: single-row operators (>, =, >=, <, <>, <=) and
multiple-row operators (IN, ANY, ALL).

The subquery is often referred to as a nested SELECT, sub-SELECT, or inner SELECT statement.
The subquery generally executes first, and its output is used to complete the query condition for the
main (or outer) query.
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Using a Subquery

SELECT last_name, salary
FROM employees 11000
WHERE salary >

(SELECT salary
FROM  employees
WHERE Hlast name = “Abel");

LAST _MAME | SALARY |
1 King 24000
2 Kochhar 17000
3 De Haan 17000
4 Hartstein 13000
5 Higgins 12000
7-6 Copyright © 2007, Oracle. All rights reserved.

Using a Subquery
In the slide, the inner query determines the salary of employee Abel. The outer query takes the result
of the inner query and uses this result to display all the employees who earn more than employee
Abel.
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Guidelines for Using Subqueries

* Enclose subqgueries in parentheses.

* Place subqueries on the right side of the comparison
condition for readability (However, the subquery can appear
on either side of the comparison operator.).

» Use single-row operators with single-row subqueries and
multiple-row operators with multiple-row subqueries.

7-7 Copyright © 2007, Oracle. All rights reserved.

Guidelines for Using Subqueries

» A subquery must be enclosed in parentheses.

 Place the subquery on the right side of the comparison condition for readability. However, the
subquery can appear on either side of the comparison operator.

» Two classes of comparison conditions are used in subqueries: single-row operators and
multiple-row operators.
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Types of Subqgueries

 Single-row subquery

Main query

returns
Subquery ST _CLERK

* Multiple-row subquery

Main query

returns ST CLERK
| Subquery SA MAN

7-8 Copyright © 2007, Oracle. All rights reserved.

Types of Subqueries
 Single-row subqueries: Queries that return only one row from the inner SELECT statement
* Multiple-row subqueries: Queries that return more than one row from the inner SELECT
statement
Note: There are also multiple-column subqgueries, which are queries that return more than one
column from the inner SELECT statement. These are covered in the Oracle Database 11g: SQL
Fundamentals 11 course.
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Lesson Agenda

Subquery: Types, syntax, and guidelines
Single-row subqueries:

— Group functions in a subquery
— HAVING clause with subqueries

Multiple-row subqueries
— Use ALL or ANY operator

Null values in a subquery
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Single-Row Subqueries

* Return only one row
» Use single-row comparison operators

Operator Meaning

= Equal to
> Greater than
>= Greater than or equal to
< Less than
<= Less than or equal to
<> Not equal to

7-10 Copyright © 2007, Oracle. All rights reserved.

Single-Row Subqueries

A single-row subquery is one that returns one row from the inner SELECT statement. This type of
subquery uses a single-row operator. The slide gives a list of single-row operators.

Example:

Display the employees whose job ID is the same as that of employee 141.:
SELECT last_name, job_id
FROM employees
WHERE job_id =
(SELECT job_id
FROM employees
WHERE employee_id = 141);

LasT mame |[§  JoB D
1 Rajs ST _CLERK
2 Davies =T_CLERK
3 Matos ST_CLERK
4 Vargaz =T_CLERK
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Executing Single-Row Subqueries

SELECT last_name, job_i1d, salary

FROM employees
WHERE job_id = y SA_REP
(SELECT job_id
FROM  employees
WHERE Hlast_name = “Taylor”)
AND salary > . 3600

(SELECT salary
FROM  employees

WHERE last name = “Taylor?);

-11

LAST_MAME | .JOEI_ID| SALARY|
1 Abel Sa_REP 11000

Copyright © 2007, Oracle. All rights reserved.

Executing Single-Row Subqueries

A SELECT statement can be considered as a query block. The example in the slide displays

employees who do the same job as “Taylor,” but earn more salary than him.

The example consists of three query blocks: the outer query and two inner queries. The inner query
blocks are executed first, producing the query results SA_REP and 8600, respectively. The outer
query block is then processed and uses the values that were returned by the inner queries to complete

its search conditions.

Both inner queries return single values (SA_REP and 8600, respectively), so this SQL statement is

called a single-row subquery.

Note: The outer and inner queries can get data from different tables.
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Using Group Functions in a Subquery

SELECT last_name, job_id, salary
FROM  employees 2500
WHERE salary = |
(SELECT MIN(salary)
FROM  employees);

LAST_MAME | .JOEI_ID| SALARY
1 Vargas ST_CLERK 2500

7-12 Copyright © 2007, Oracle. All rights reserved.

Using Group Functions in a Subquery

You can display data from a main query by using a group function in a subquery to return a single
row. The subquery is in parentheses and is placed after the comparison condition.

The example in the slide displays the employee last name, job ID, and salary of all employees whose
salary is equal to the minimum salary. The MIN group function returns a single value (2500) to the

outer query.
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The HAVING Clause with Subqueries

* The Oracle server executes the subqueries first.

 The Oracle server returns results into the HAVING clause of
the main query.

SELECT  department_id, MIN(salary)
FROM employees

GROUP BY department_id
[HAVING  MIN(salary) >

2500

(SELECT MIN(salary)
FROM  employees
WHERE department_id = 50)|;

DEPARTMENT_IDl MIN(SALAR\’J|
1 £l 7000

2 a0 17000
& 20 G000
| 7 10 44DEI|

Copyright © 2007, Oracle. All rights reserved.

The HAVING Clause with Subqueries

You can use subqueries not only in the WHERE clause, but also in the HAVING clause. The Oracle
server executes the subquery and the results are returned into the HAVING clause of the main query.

The SQL statement in the slide displays all the departments that have a minimum salary greater than
that of department 50.

Example:

Find the job with the lowest average salary.
SELECT  job_id, AVG(salary)
FROM employees
GROUP BY job_id
HAVING  AVG(salary) = (SELECT  MIN(AVG(salary))
FROM employees
GROUP BY job_id);

JoB D B aversaLsry
1 ST_CLERK 2075
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What Is Wrong with This Statement?

SELECT employee_id, last_name
FROM employees

WHERE [salary]|=

(SELECT  MIN(salary)
FROM employees

|GROUP BY department_id];

"DRA0T477: single-row subquery returns more thanone ... |

Single-row operator
An error was encountered performing the requested W|th mu It' ple'rOW
operation: su bq ue ry

ORA-01427: zingle-rowe subguery returns more than one row
01427 00000 - "single-rove subguery returns more than one
riow"

*Cause:

*action:

Error at Line:1
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What Is Wrong with This Statement?
A common error with subqueries occurs when more than one row is returned for a single-row
subquery.

In the SQL statement in the slide, the subquery contains a GROUP BY clause, which implies that the
subquery will return multiple rows, one for each group that it finds. In this case, the results of the
subquery are 4400, 6000, 2500, 4200, 7000, 17000, and 8300.

The outer query takes those results and uses them in its WHERE clause. The WHERE clause contains
an equal (=) operator, a single-row comparison operator that expects only one value. The = operator
cannot accept more than one value from the subquery and, therefore, generates the error.

To correct this error, change the = operator to IN.
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No Rows Returned by the Inner Query

SELECT last_name, job id
FROM  employees
WHERE job_id =

(SELECT job_id
FROM  employees
WHERE last_name = "Haas")|;

0 rows selected

Subquery returns no rows because there is no
employee named “Haas.”

7-15 Copyright © 2007, Oracle. All rights reserved.

No Rows Returned by the Inner Query
A common problem with subqueries occurs when no rows are returned by the inner query.
In the SQL statement in the slide, the subquery contains a WHERE clause. Presumably, the intention
is to find the employee whose name is Haas. The statement is correct, but selects no rows when
executed.

Because, there is no employee named Haas. So the subquery returns no rows. The outer query takes
the results of the subquery (null) and uses these results in its WHERE clause. The outer query finds no
employee with a job ID equal to null, and so returns no rows. If a job existed with a value of null, the
row is not returned because comparison of two null values yields a null; therefore, the WHERE

condition is not true.
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Lesson Agenda

Subquery: Types, syntax, and guidelines
Single-row subqueries:

— Group functions in a subquery
— HAVING clause with subqueries

Multiple-row subqueries
— Use ALL or ANY operator

Null values in a subquery
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Multiple-Row Subqueries

* Return more than one row
* Use multiple-row comparison operators

Operator Meaning

IN Equal to any member in the list

ANY Must be preceded by =, 1=, > < <= >=
Compares a value to each value in a list or
returned by a query. Evaluates to FALSE if the

query returns no rows.

ALL Must be preceded by =, 1=, > < <= >=
Compares a value to every value in a list or
returned by a query. Evaluates to TRUE if the

query returns no rows.

7-17 Copyright © 2007, Oracle. All rights reserved.

Multiple-Row Subqueries
Subqueries that return more than one row are called multiple-row subgueries. You use a multiple-row
operator, instead of a single-row operator, with a multiple-row subquery. The multiple-row operator
expects one or more values:

SELECT last _name, salary, department_id

FROM employees

WHERE salary IN (SELECT MIN(salary)
FROM employees
GROUP BY department_id);

Example:
Find the employees who earn the same salary as the minimum salary for each department.
The inner query is executed first, producing a query result. The main query block is then processed

and uses the values that were returned by the inner query to complete its search condition. In fact, the
main query appears to the Oracle server as follows:

SELECT last _name, salary, department_id
FROM employees
WHERE salary IN (2500, 4200, 4400, 6000, 7000, 8300,

8600, 17000);
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Using the ANY Operator
In Multiple-Row Subqueries

SELECT employee_id, last name, job_id, salary
FROM employees 9000, 6000, 4200
WHERE salary <[ANY]

]
(SELECT salary
FROM  employees
WHERE job_id = "I1T_PROG")
AND job_id <> "IT_PROG";

EMPLOYEE_ID | LAST_MAME | JOB_ID | SALARY |

1 144 Veargas ST CLERK 2500

2 143 Matos ST CLERK 2800

3 142 Davies ST _CLERK 3100

4 141 Rajs ST_CLERK 3500

g 200 Vhalen AD_ASST 4400

3 208 Gietz AC_ACCOUNT 8300

10 176 Taylor SA_REP 8600
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Using the ANY Operator in Multiple-Row Subqueries
The ANY operator (and its synonym, the SOME operator) compares a value to each value returned by

a subquery. The slide example displays employees who are not IT programmers and whose salary is
less than that of any IT programmer. The maximum salary that a programmer earns is $9,000.

<ANY means less than the maximum. >ANY means more than the minimum. =ANY is equivalent to
IN.
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Using the ALL Operator
In Multiple-Row Subqueries

SELECT employee id, last name, job_id, salary
FROM employees 9000, 6000, 4200
WHERE salary <[ALL]

]
(SELECT salary
FROM employees
WHERE job_id = "I1T_PROG")
AND job_id <> "IT_PROG";

emPLOVEE_ID |8 LasT name (8 soBp |8 saLary
1 141 Rajs ST_CLERK 3500
2 142 Davies ST_CLERK 3100
3 143 Matos ST_CLERK 2600
4 144 Vargas ST_CLERK 2500
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Using the ALL Operator in Multiple-Row Subqueries

The ALL operator compares a value to every value returned by a subquery. The example in the slide
displays employees whose salary is less than the salary of all employees with a job ID of 1T_PROG
and whose job is not 1T_PROG.

>ALL means more than the maximum and <ALL means less than the minimum.
The NOT operator can be used with IN, ANY, and ALL operators.
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Lesson Agenda

Subquery: Types, syntax, and guidelines
Single-row subqueries:

— Group functions in a subquery
— HAVING clause with subqueries

Multiple-row subqueries
— Use ALL or ANY operator

Null values in a subquery
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Null Values in a Subquery

SELECT emp.last _name

FROM employees emp

WHERE emp.employee id NOT IN
(SELECT mgr.manager_id
FROM  employees mgr);

0 rows selected
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Null Values in a Subquery

The SQL statement in the slide attempts to display all the employees who do not have any
subordinates. Logically, this SQL statement should have returned 12 rows. However, the SQL
statement does not return any rows. One of the values returned by the inner query is a null value, and,
therefore, the entire query returns no rows.

The reason is that all conditions that compare a null value result in a null. So whenever null values
are likely to be part of the results set of a subquery, do not use the NOT IN operator. The NOT IN
operator is equivalent to <> ALL.

Notice that the null value as part of the results set of a subquery is not a problem if you use the IN
operator. The IN operator is equivalent to =ANY. For example, to display the employees who have
subordinates, use the following SQL statement:

SELECT emp.last _name

FROM employees emp

WHERE emp.employee_id IN

(SELECT mgr.manager_id
FROM employees mgr);
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Null Values in a Subquery (continued)

Alternatively, a WHERE clause can be included in the subquery to display all employees who do not
have any subordinates:
SELECT last_name FROM employees
WHERE employee_id NOT IN
(SELECT manager_id
FROM employees
WHERE manager_id IS NOT NULL);

Oracle Database 11g: SQL Fundamentals | 7 -22



Summary

In this lesson, you should have learned how to:
* ldentify when a subquery can help solve a problem
* Write subqueries when a query is based on unknown values

SELECT select_list

FROM table

WHERE expr operator
(SELECT select_list
FROM table);
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Summary

In this lesson, you should have learned how to use subqueries. A subquery is a SELECT statement
that is embedded in the clause of another SQL statement. Subqueries are useful when a query is
based on a search criterion with unknown intermediate values.

Subqueries have the following characteristics:

» Can pass one row of data to a main statement that contains a single-row operator, such as =, <>,
> >= < or <=

» Can pass multiple rows of data to a main statement that contains a multiple-row operator, such
as IN

» Are processed first by the Oracle server, after which the WHERE or HAV ING clause uses the
results

» Can contain group functions

Oracle Database 11g: SQL Fundamentals | 7 - 23



Practice 7: Overview

This practice covers the following topics:

 Creating subqueries to query values based on unknown
criteria

* Using subqueries to find out the values that exist in one set
of data and not in another
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Practice 7: Overview
In this practice, you write complex queries using nested SELECT statements.

For practice questions, you may want to create the inner query first. Make sure that it runs and
produces the data that you anticipate before you code the outer query.
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Practice 7

1. The HR department needs a query that prompts the user for an employee last name. The query
then displays the last name and hire date of any employee in the same department as the
employee whose name they supply (excluding that employee). For example, if the user enters
Zlotkey, find all employees who work with Zlotkey (excluding Zlotkey).

Enter Substitution Yariable E|

EMTER _PAME:

Zlotkesy

| Ok [: | | Cancel

LAST MAME |HIRE_DATE
1 Ahel 11 WA -5

2 Taylor 24-MAR-95

2. Create a report that displays the employee number, last name, and salary of all employees who
earn more than the average salary. Sort the results in order of ascending salary.

EMPLOYEE ID |[f] LasT mame B saLary
1 103 Hunold 3000
z 149 Tlotkey 10500
3 174 Abel 11000
4 205 Higgins 12000
5 201 Hartstein 13000
5 101 Kochkar 17000
7 102 De Haan 17000
5 100 King 24000
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Practice 7 (continued)

3. Write a query that displays the employee number and last name of all employees who work in a
department with any employee whose last name contains the letter “u.” Save your SQL
statement as lab_07_03.sql. Run your query.

EMPLOYVEE_ID [ LasT_MamE
124 Mourgos
141 Rajz
142 Davies
143 Matos
144 Vargas
103 Hunaold
104 Ernst
107 Larertz

oD~ M th B L) R =

4. The HR department needs a report that displays the last name, department number, and job ID
of all employees whose department location ID is 1700.

LasT mame |8 oerarTMENT D | JoB D
1 Whalen 10 AD_ASST
2 King a0 &0 _PRES
3 Kochhar a0 AD WP
4 De Haan a0 AD WP
5 Higgins 110 AC_MGR
6 Gietz 110 AC_ACCOUNT

Modify the query so that the user is prompted for a location ID. Save this to a file named
lab 07 _04.sql.

5. Create a report for HR that displays the last name and salary of every employee who reports to

King.
LasT name (B saLary
1 Kochhar 17000
2 De Haan 17000
3 Mourgos SE00
4 Flotkey 10500
S Hartztein 132000
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Practice 7 (continued)
6. Create a report for HR that displays the department number, last name, and job ID for every
employee in the Executive department.

pEPaRTMENT D (B LasT Mame B JoB D

1 a0 King AD PREZ
2 a0 Kochhar AD WP
3 a0 De Haan AD WP

If you have the time, complete the following exercise:

7. Modify the query in lab_07_03.sql to display the employee number, last name, and salary
of all employees who earn more than the average salary, and who work in a department with
any employee whose last name contains a “u.” Resave lab_07_03.sql as
lab_07_07.sql. Run the statementin lab_07_07.sql.

emPLOvEE D |8 LasT mane B saLary
1 103 Hunold 000
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Using the Set Operators
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Objectives

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

» Describe set operators

* Use a set operator to combine multiple queries into a single
query
 Control the order of rows returned
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Objectives
In this lesson, you learn how to write queries by using set operators.
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Lesson Agenda

Set Operators: Types and guidelines

Tables used in this lesson

UNITON and UNION ALL operator
INTERSECT operator

MINUS operator

Matching the SELECT statements

Using the ORDER BY clause in set operations

Copyright © 2007, Oracle. All rights reserved.
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Set Operators

A B A B

UNTON/UNION ALL

INTERSECT

MINUS
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Set Operators

Set operators combine the results of two or more component queries into one result. Queries
containing set operators are called compound queries.

Operator Returns

UNION Rows from both queries after eliminating duplications

UNION ALL Rows from both queries, including all duplications
INTERSECT Rows that are common to both queries

MINUS Rows in the first query that are not present in the second query

All set operators have equal precedence. If a SQL statement contains multiple set operators, the
Oracle server evaluates them from left (top) to right (bottom)—if no parentheses explicitly specify
another order. You should use parentheses to specify the order of evaluation explicitly in queries that
use the INTERSECT operator with other set operators.
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Set Operator Guidelines

* The expressions in the SELECT lists must match in number.

* The data type of each column in the second query must
match the data type of its corresponding column in the first
query.

* Parentheses can be used to alter the sequence of execution.

* ORDER BY clause can appear only at the very end of the
statement.
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Set Operator Guidelines

» The expressions in the SELECT lists of the queries must match in number and data type. Queries
that use UNTON, UNION ALL, INTERSECT, and MINUS operators in their WHERE clause must
have the same number and data type of columns in their SELECT list. The data type of the
columns in SELECT list of the queries in the compound query may not be exactly the same. The
column in second query must be in the same data type group (such as numeric or character) as
the corresponding column in the first query.

» Set operators can be used in subqueries.

* You should use parentheses to specify the order of evaluation in queries that use the
INTERSECT operator with other set operators. This ensures compliance with emerging SQL
standards that will give the INTERSECT operator greater precedence than the other set
operators.

Oracle Database 11g: SQL Fundamentals| 8-5



The Oracle Server and Set Operators

* Duplicate rows are automatically eliminated except in UN1ON
ALL.

* Column names from the first query appear in the result.

* The output is sorted in ascending order by default except in
UNITON ALL.
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The Oracle Server and Set Operators

When a query uses set operators, the Oracle server eliminates duplicate rows automatically except in
the case of the UNTON ALL operator. The column names in the output are decided by the column list
in the first SELECT statement. By default, the output is sorted in ascending order of the first column
of the SELECT clause.

The corresponding expressions in the SELECT lists of the component queries of a compound query
must match in number and data type. If component queries select character data, the data type of the
return values is determined as follows:

« If both queries select values of CHAR data type, of equal length, then the returned values have
the CHAR data type of that length. If the queries select values of CHAR with different lengths,
then the returned value is VARCHARZ2 with the length of the larger CHAR value.

« If either or both of the queries select values of VARCHAR2Z data type, then the returned values
have the VARCHARZ2 data type.

If component queries select numeric data, then the data type of the return values is determined by
numeric precedence. If all queries select values of the NUMBER type, then the returned values have
the NUMBER data type. In queries using set operators, the Oracle server does not perform implicit
conversion across data type groups. Therefore, if the corresponding expressions of component
queries resolve to both character data and numeric data, the Oracle server returns an error.
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Lesson Agenda

Set Operators: Types and guidelines

Tables used in this lesson

UNITON and UNION ALL operator
INTERSECT operator

MINUS operator

Matching the SELECT statements

Using the ORDER BY clause in set operations
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Tables Used in This Lesson

The tables used in this lesson are:
 EMPLOYEES: Provides details regarding all current
employees
« JOB_HISTORY: Records the details of the start date and end

date of the former job, and the job identification number and
department when an employee switches jobs
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Tables Used in This Lesson
Two tables are used in this lesson. They are the EMPLOYEES table and the JOB_HISTORY table.
You are already familiar with the EMPLOYEES table that stores employee details such as a unique
identification number, email address, job identification (such as ST_CLERK, SA_REP, and so on),
salary, manager and so on.
Some of the employees have been with the company for a long time and have switched to different
jobs. This is monitored using the JOB_HISTORY table. When an employee switches jobs, the details
of the start date and end date of the former job, the job_1d (such as ST_CLERK, SA_REP, and so
on), and the department are recorded in the JOB_HISTORY table.
The structure and data from the EMPLOYEES and JOB_HISTORY tables are shown on the following
pages.
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Tables Used in This Lesson (continued)

There have been instances in the company, of people who have held the same position more than
once during their tenure with the company. For example, consider the employee Taylor, who joined
the company on 24-MAR-1998. Taylor held the job title SA_REP for the period 24-MAR-98 to 31-
DEC-98 and the job title SA_MAN for the period 01-JAN-99 to 31-DEC-99. Taylor moved back into
the job title of SA_REP, which is his current job title.

DESCRIBE employees

DESCEIEBE emplovees

Nane all Tvype
EMPLOYEE ID NOT NOLL NUMEEE. (&)
FIR3T NAME VARCHARZ (20])
La3T NAME NOT NULL VARCHARZ[ZE)
EMALIL NOT NULL VARCHARZ[ZE)
PHONE NUMEEER. VARCHARZ (20)
HIFE DATE NOT NULL DATE

JOE_ID NOT NULL VARCHARZ[10)
SALARY NUMEER (5,2)
COMMISSION PCT NUMEBER (Z,2)
MANAGEE. ID NUMEEER. (6]
DEFARTMENT ID NUMEEER. [ 4)
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Tables Used in This Lesson (continued)

SELECT employee_id,
FROM employees;

last_name, job_id, hire_date, department_id

emPLOvEE ID |8 LasT mame || soB 0 |HRE paTE |l DEPARTMENT ID
1 100 King AD PRES  17-JUM-57 an
2 101 Kochhar AD WP 21-5EP-59 a0
3 102 De Haan AD WP 13-JAN-93 an
4 103 Hunold IT_PROG 03-JAN-90 50
5 104 Ernat IT_PROG 21-M&Y -5 5O
5 107 Lorertz IT_PROG 07-FEB-99 50
7 124 Mourgos ST _M&N 16-NOY-93 50
g 141 Rajs ST _CLERK  17-OCT-95 50
g 142 Davies ST CLERK  29-JAN-97 50
10 143 Matos ST CLERK  15-MAR-98 50
11 144 Vargas ST _CLERK  09-JUL-95 50
12 149 ZTotkey SA_MAN 29.JAN-00 a0
13 174 &bl SA_REP 11-M& -9 a0
14 176 Taylor S8 REP 24-MAR-95 50
15 173 Grart SA_REP 24-M&Y-99 (rull)
16 200 Whalen AD_ASST  17-SEP-87 10
17 201 Hartztein MI_MAN 17-FEB-96 20
DESCRIBE job_history
describe job_history
Nane ll Tvpe
EMPLOYEE_ID NOT NULL NUMEEE (6]
START DATE NOT NULL DATE
END DATE NOT NULL DATE
J0B_ID NOT NULL VARCHARZ |10
DEPARTMENT ID NUMEEE { 4
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Tables Used in This Lesson (continued)
SELECT * FROM job_ history;

EMPLOYEE_ID |START_DATE [END_DATE (B JOB_ID DEPARTMENT _ID
1 102 13-J8N-93  24-JUL-95 [T_PROG Bl
2 101 21-SEP-89  27-OCT-93 AC_ACCOUNT 110
3 101 28-0CT-93  15-MAR-G7 AC_MGR 110
4 201 17-FEB-95  19-DEC-99 MK_REP 20
5 114 24.MAR-95  31-DEC-99 ST_CLERK 50
B 122 1-J&N-39  31-DEC-99 ST_CLERK 50
7 20017-SEP-87  17-JUN-93 AD_ASST a0
g 176 24 MAR-95  31-DEC-95 S&_REP &0
g 176 01-J&N-99  F1-DEC-99 S&_MAN a0l
10 200 01-JUL-94  31-DEC-98 AC_ACCOUNT 50
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Lesson Agenda

Set Operators: Types and guidelines

Tables used in this lesson

UNITON and UNION ALL operator
INTERSECT operator

MINUS operator

Matching the SELECT statements

Using the ORDER BY clause in set operations
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UNITON Operator

The UNION operator returns rows from both queries after eliminating
duplications.
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UNION Operator

The UNTON operator returns all rows that are selected by either query. Use the UNI1ON operator to
return all rows from multiple tables and eliminate any duplicate rows.
Guidelines

* The number of columns being selected must be the same.

» The data types of the columns being selected must be in the same data type group (such as
numeric or character).

* The names of the columns need not be identical.

- UNION operates over all of the columns being selected.

- NULL values are not ignored during duplicate checking.

» By default, the output is sorted in ascending order of the columns of the SELECT clause.
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Using the UNION Operator

Display the current and previous job details of all employees.
Display each employee only once.

SELECT employee id, job_ id

FROM

employees

SELECT employee id, job id

FROM  job_history;

[ EMPLOVEEJD|H JOB_ID

1
2

100 AD_PRES
101 &AC_ACCOUMT

22
23

200 AC_ACCOUNT
200 AD_ASST

24

201 ME_hAN

Copyright © 2007, Oracle. All rights reserved.

Using the UNION Operator
The UNTON operator eliminates any duplicate records. If records that occur in both the EMPLOYEES
and the JOB_HISTORY tables are identical, the records are displayed only once. Observe in the
output shown in the slide that the record for the employee with the EMPLOYEE__ID 200 appears
twice because the JOB_ 1D is different in each row.

Consider the following example:
SELECT employee_id, job_id, department_id

FROM

employees

UNION
SELECT employee id, job id, department_id

FROM job_history;
B emrLovee o | JoB_ D B DEPARTMENT ID
1 100 A0_PRES a0
2 101 AC_ACCOUNT 110
72 200 AC_ACCOUNT g0
i 200 AD_ASST 10
24 200 AD_ASST g0
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Using the UNION Operator (continued)
In the preceding output, employee 200 appears three times. Why? Note the DEPARTMENT _ 1D
values for employee 200. One row has a DEPARTMENT _ID of 90, another 10, and the third 90.
Because of these unique combinations of job IDs and department I1Ds, each row for employee 200 is
unique and therefore not considered to be a duplicate. Observe that the output is sorted in ascending
order of the first column of the SELECT clause (in this case, EMPLOYEE__ID).
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UNITON ALL Operator

The UNION ALL operator returns rows from both queries, including all
duplications.
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UNION ALL Operator
Use the UNTON ALL operator to return all rows from multiple queries.

Guidelines

The guidelines for UNTON and UNITON ALL are the same, with the following two exceptions that
pertain to UNTON ALL: Unlike UNTON, duplicate rows are not eliminated and the output is not sorted
by default.
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Using the UNION ALL Operator

Display the current and previous departments of all employees.
SELECT employee_id, job_id, department_id
FROM __employees

[UNTON ALL

SELECT employee id, job_id, department_id

FROM  job_history
ORDER BY employee_id;

EMPLOYEE_ID | JOE_D | DEPARTMENT |0

1 100 AD_PRES a0

16 144 ST_CLERK 50

17 149 S4_taN &0

18 174 S4_REP &0
19 176 S4_REP z0||

20 176 S8_MaN a0
21 176 S4,_REF 50|

22 178 S4_REF crull)
ES 206 AC_ACCOUNT 110
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Using the UNION ALL Operator

In the example, 30 rows are selected. The combination of the two tables totals to 30 rows. The
UNION ALL operator does not eliminate duplicate rows. UNTON returns all distinct rows selected by
either query. UNTON ALL returns all rows selected by either query, including all duplicates. Consider
the query in the slide, now written with the UNTON clause:

SELECT employee_id, job_id,department_id

FROM employees

UNION

SELECT employee id, job id,department_id
FROM job_history

ORDER BY employee_id;

The preceding query returns 29 rows. This is because it eliminates the following row (because it is a
duplicate):

176 54 _REP ao
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Lesson Agenda

Set Operators: Types and guidelines
Tables used in this lesson

UNITON and UNION ALL operator
INTERSECT operator

MINUS operator

Matching the SELECT statements

Using ORDER BY clause in set operations
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INTERSECT Operator

The INTERSECT operator returns rows that are common to both queries.
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INTERSECT Operator

Use the INTERSECT operator to return all rows that are common to multiple queries.

Guidelines
» The number of columns and the data types of the columns being selected by the SELECT
statements in the queries must be identical in all the SELECT statements used in the query. The
names of the columns, however, need not be identical.

» Reversing the order of the intersected tables does not alter the result.
- INTERSECT does not ignore NULL values.
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Using the INTERSECT Operator

Display the employee IDs and job IDs of those employees who
currently have a job title that is the same as their previous one
(that is, they changed jobs but have now gone back to doing
the same job they did previously).

SELECT employee_id, job_id
FROM  employees

[ INTERSECT)]

SELECT employee_id, job_id
FROM  job history;

EMPLOYEE_|D | JOB_ID|
1 176 S4_REF
2 200 AD_ASST
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Using the INTERSECT Operator

In the example in this slide, the query returns only those records that have the same values in the
selected columns in both tables.
What will be the results if you add the DEPARTMENT _ 1D column to the SELECT statement from
the EMPLOYEES table and add the DEPARTMENT _ID column to the SELECT statement from the
JOB_HISTORY table, and run this query? The results may be different because of the introduction
of another column whose values may or may not be duplicates.
Example:

SELECT employee_id, job_id, department_id

FROM employees

INTERSECT

SELECT employee_id, job id, department_id

FROM  job_history;

B emrLovee o (B JoB o |B DEPARTMENMT D
1 176 S&_REP a0

Employee 200 is no longer part of the results because the EMPLOYEES.DEPARTMENT _ID value is
different from the JOB_HISTORY.DEPARTMENT _ID value.
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Lesson Agenda

Set Operators: Types and guidelines

Tables used in this lesson

UNITON and UNION ALL operator
INTERSECT operator

MINUS operator

Matching the SELECT statements

Using the ORDER BY clause in set operations
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MINUS Operator

The MINUS operator returns all the distinct rows selected by the first
query, but not present in the second query result set.
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MINUS Operator

Use the MINUS operator to return all distinct rows selected by the first query, but not present in the
second query result set (the first SELECT statement MINUS the second SELECT statement).

Note: The number of columns must be the same and the data types of the columns being selected by
the SELECT statements in the queries must belong to the same data type group in all the SELECT

statements used in the query. The names of the columns, however, need not be identical.
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Using the MINUS Operator

Display the employee IDs of those employees who have not
changed their jobs even once.

SELECT employee_id
FROM employees

MINUS
SELECT employee id
FROM  job_history;

EMPLOYEE_|D
100
103
104
107
124

-
L B R i

14 205
15 206
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Using the MINUS Operator

In the example in the slide, the employee IDs in the JOB_HISTORY table are subtracted from those
in the EMPLOYEES table. The results set displays the employees remaining after the subtraction;
they are represented by rows that exist in the EMPLOYEES table, but do not exist in the
JOB_HISTORY table. These are the records of the employees who have not changed their jobs even

once.
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Lesson Agenda

Set Operators: Types and guidelines
Tables used in this lesson

UNITON and UNION ALL operator
INTERSECT operator

MINUS operator

Matching the SELECT statements

Using ORDER BY clause in set operations
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Matching the SELECT Statements

* Using the UNION operator, display the location ID,
department name, and the state where it is located.
* You must match the data type (using the TO_CHAR function

or any other conversion functions) when columns do not
exist in one or the other table.

SELECT location_id, department_name "‘Department’,
TO_CHAR(NULL) *Warehouse location™

FROM departments

UNION

SELECT location_id, TO_CHAR(NULL) '‘Department™,
state_province

FROM locations;

8-25 Copyright © 2007, Oracle. All rights reserved.

Matching the SELECT Statements

Because the expressions in the SELECT lists of the queries must match in number, you can use the
dummy columns and the data type conversion functions to comply with this rule. In the slide, the
name, Warehouse location, is given as the dummy column heading. The TO_CHAR function is
used in the first query to match the VARCHARZ data type of the state_province column that is
retrieved by the second query. Similarly, the TO_CHAR function in the second query is used to match
the VARCHARZ2 data type of the department_name column that is retrieved by the first query.

The output of the query is shown:

Location_n B Department [{  warehouse lacation |

1 1400 1T [rully

2 1400 (rull Texas

3 1500 Shipping [rwlly

4 1300 (rull California

5 1700 Accounting [rwlly

G 1700 Administration  (null)

7 1700 Contracting [rwlly

a 1700 Executive [rwlly

9 1700 (rull YWiashington
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Matching the SELECT Statement: Example

Using the UNION operator, display the employee ID, job ID, and
salary of all employees.

SELECT employee i1d, job_id,salary
FROM  employees

UNION

SELECT employee id, job_id,O

FROM  job_history;

EMPLOYEE_ID | JOB_ID | SALARY

1 100 AD_PRES 24000

7] 107 AC_ACCOLNT ]

3 101 AC_MGR ]

4 101 AD_WP 17000

g 102 AD_WP 17000

28 205 AC_MGR 12000
30 208 AC_ACCOUNT 8300
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Matching the SELECT Statement: Example

The EMPLOYEES and JOB_HISTORY tables have several columns in common (for example,
EMPLOYEE_ 1D, JOB_ID, and DEPARTMENT _ID). But what if you want the query to display the
employee ID, job ID, and salary using the UNITON operator, knowing that the salary exists only in the
EMPLOYEES table?

The code example in the slide matches the EMPLOYEE__ID and JOB__ID columns in the
EMPLOYEES and JOB_HISTORY tables. A literal value of O is added to the JOB_HISTORY
SELECT statement to match the numeric SALARY column in the EMPLOYEES SELECT statement.

In the results shown in the slide, each row in the output that corresponds to a record from the
JOB_HISTORY table contains a O in the SALARY column.
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Lesson Agenda

Set Operators: Types and guidelines

Tables used in this lesson

UNITON and UNION ALL operator
INTERSECT operator

MINUS operator

Match the SELECT statements

Using the ORDER BY clause in set operations

Copyright © 2007, Oracle. All rights reserved.
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Using the ORDER BY Clause in Set Operations

The ORDER BY clause can appear only once at the end of
the compound query.

Component queries cannot have individual ORDER BY
clauses.

ORDER BY clause recognizes only the columns of the first
SELECT query.

By default, the first column of the first SELECT query is used
to sort the output in an ascending order.

8-28 Copyright © 2007, Oracle. All rights reserved.

Using the ORDER BY Clause in Set Operations
The ORDER BY clause can be used only once in a compound query. If used, the ORDER BY clause
must be placed at the end of the query. The ORDER BY clause accepts the column name or an alias.
By default, the output is sorted in ascending order in the first column of the first SELECT query.

Note: The ORDER BY clause does not recognize the column names of the second SELECT query. To
avoid confusion over column names, it is a common practice to ORDER BY column positions.

For example, in the following statement, the output will be shown in ascending order of the Job_id.
SELECT employee_id, job_id,salary
FROM employees
UNION
SELECT employee_id, job id,0
FROM  job_history
ORDER BY 2;

If you omit the ORDER BY, then by default the output will be sorted in the ascending order of
employee_1d. You cannot use the columns from the second query to sort the output.
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Summary

In this lesson, you should have learned how to use:

* UNION to return all distinct rows

UNION ALL to return all rows, including duplicates
INTERSECT to return all rows that are shared by both
gueries

MINUS to return all distinct rows that are selected by the first
guery, but not by the second

ORDER BY only at the very end of the statement
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Summary

The UNTON operator returns all the distinct rows selected by each query in the compound query.
Use the UNTON operator to return all rows from multiple tables and eliminate any duplicate
rows.

Use the UNTON ALL operator to return all rows from multiple queries. Unlike the case with the
UNION operator, duplicate rows are not eliminated and the output is not sorted by default.

Use the INTERSECT operator to return all rows that are common to multiple queries.

Use the MINUS operator to return rows returned by the first query that are not present in the
second query.

Remember to use the ORDER BY clause only at the very end of the compound statement.

Make sure that the corresponding expressions in the SELECT lists match in number and data

type.
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Practice 8: Overview

In this practice, you create reports by using:
* The UNION operator

 The INTERSECTION operator

* The MINUS operator
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Practice 8: Overview
In this practice, you write queries using the set operators.
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Practice 8

1. The HR department needs a list of department IDs for departments that do not contain the job
ID ST_CLERK. Use the set operators to create this report.

DEPARTMENT IO
10

20

B0

a0

a0

110

190

—_

- m N = L) R

2. The HR department needs a list of countries that have no departments located in them. Display
the country ID and the name of the countries. Use the set operators to create this report.

COUMTREY D COUMTRY _MWAME
1 DE Germany

3. Produce a list of jobs for departments 10, 50, and 20, in that order. Display the job ID and
department ID by using the set operators.

JoB_I0 |8 DEPARTMENT ID
1 AD_ASST 10
2 ST_MAN 50
3 ST_CLERK 50
4 MK_MAN 20
5 MK_REP 20

4. Create a report that lists the employee IDs and job IDs of those employees who currently have a
job title that is the same as their job title when they were initially hired by the company (that is,
they changed jobs but have now gone back to doing their original job).

EmPLOvEE D |[{  JoB_ID
1 176 S4_REP
2 200 AD_ASST
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Practice 8 (continued)

5. The HR department needs a report with the following specifications:
» Last name and department ID of all employees from the EMPLOYEES table, regardless of
whether or not they belong to a department
» Department ID and department name of all departments from the DEPARTMENTS table,
regardless of whether or not they have employees working in them
Write a compound query to accomplish this.

LasT_name B oerarTMENT D ([ To_cHAaRmMULL)
1 Ahel 80 (rlly
2 Davies S0 (nulh
3 De Haan 90 (rulh
4 Ernzt B0 (nulh
o Fay 20 (nulh
B Gietz 110 {rull)
7 Grant [l Cnuh
& Hartztein 20 (nuln
9 Higginz 110 (nulhn
10 Hunold B0 (rulh
11 King 30 (rwlly
12 Kochhar a0 (nuln
13 Lorentz B0 (nulh
14 Matos S0 (nulh
15 Mourgos S0 (nulh
16 Rajz S0 (nulh
17 Taylor al (rulh
18 Vargas S0 (nulh
19 Whalen 10 (rwally
20 Flatkesy g0 (il
21 (nully 10 Adminiztration
22 (nully 20 Marketing
23 (null) a0 Shipping
24 {rll} BOIT
25 [nully a0 Sales
26 (null) a0 Execiutive
27 (nully 110 Accounting
28 (null 190 Conrtracting
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Manipulating Data
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Objectives

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

» Describe each data manipulation language (DML) statement
Insert rows into a table

Update rows in a table

Delete rows from a table

Control transactions
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Objective

In this lesson, you learn how to use the data manipulation language (DML) statements to insert rows
into a table, update existing rows in a table, and delete existing rows from a table. You also learn
how to control transactions with the COMMIT, SAVEPOINT, and ROLLBACK statements.
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Lesson Agenda

Adding new rows in a table
— INSERT statement

Changing data in a table
— UPDATE statement

Removing rows from a table:
— DELETE statement
— TRUNCATE statement

Database transactions control using COMMIT, ROLLBACK,
and SAVEPOINT

Read consistency
FOR UPDATE clause in a SELECT statement

Copyright © 2007, Oracle. All rights reserved.
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Data Manipulation Language

* A DML statement is executed when you:
— Add new rows to a table
— Modify existing rows in a table
— Remove existing rows from a table

* A transaction consists of a collection of DML statements that
form a logical unit of work.
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Data Manipulation Language

Data manipulation language (DML) is a core part of SQL. When you want to add, update, or delete
data in the database, you execute a DML statement. A collection of DML statements that form a
logical unit of work is called a transaction.

Consider a banking database. When a bank customer transfers money from a savings account to a
checking account, the transaction might consist of three separate operations: decreasing the savings
account, increasing the checking account, and recording the transaction in the transaction journal.
The Oracle server must guarantee that all the three SQL statements are performed to maintain the
accounts in proper balance. When something prevents one of the statements in the transaction from
executing, the other statements of the transaction must be undone.

Note: Most of the DML statements in this lesson assume that no constraints on the table are violated.
Constraints are discussed later in this course.

Note: In SQL Developer, click the Run Script icon or press [F5] to run the DML statements. The
feedback messages will be shown on the Script Output tabbed page.
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Adding a New Row to a Table
| 70 Public Relstions 100 1?DEI| N ew
DEPARTMENTS row
DEPARTMENT_ID |DEPARTMENT_NAME |MANAGER_ID |LOCATION_ID
1 10 Administration 200 1700
2 20 Marketing 201 1800 Inse-rt new row
- into the
3 S0 Shigping 124 1500
. aolr 103 1400 DEPARTMENTS table.
5 80 Sales 1439 2500
G 90 Executive 100 1700
7 110 Accounting 205 1700 l
g 180 Contracting Crnl 1700
DEPARTMEMT D |[DEPARTMEMT _MNAME |MANAGER_ID |LOCATION_ID
1 10 Administration 200 1700
2 20 Marketing 201 1800
3 50 Shipping 124 1500
4 GO 103 1400
3 80 Sales 149 2300
B 90 Executive 100 1700
T 110 Accounting 205 1700
g 190 Contracting [l 1700
| 9 70 Puklic Relstions 100 1?DEI|
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Adding a New Row to a Table
The graphic in the slide illustrates the addition of a new department to the DEPARTMENTS table.
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INSERT Statement Syntax

* Add new rows to a table by using the INSERT statement:

INSERT INTO table [(column [, column...])]
VALUES (value [, value...]);

« With this syntax, only one row is inserted at a time.
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INSERT Statement Syntax
You can add new rows to a table by issuing the INSERT statement.
In the syntax:

table is the name of the table
column is the name of the column in the table to populate
value is the corresponding value for the column

Note: This statement with the VALUES clause adds only one row at a time to a table.
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Inserting New Rows

Insert a new row containing values for each column.
List values in the default order of the columns in the table.
Optionally, list the columns in the INSERT clause.

INSERT INTO departments(department_id,
department_name, manager_id, location_id)
VALUES (70, “Public Relations®, 100, 1700);

1 rows inserted
» Enclose character and date values within single quotation
marks.
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Inserting New Rows
Because you can insert a new row that contains values for each column, the column list is not
required in the INSERT clause. However, if you do not use the column list, the values must be listed
according to the default order of the columns in the table, and a value must be provided for each

column.
DESCRIBE departments

MName Ill Type
DEPARTHENT ID NOT NULL NUMEER(4)
DEPARTMENT HAME NOT NULL WARCHARZ(30)
MANAGER ID NUMEER. (6]
LOCATION ID NUTMEEER. [ 4)

For clarity, use the column list in the INSERT clause.
Enclose character and date values within single quotation marks; however, it is not recommended
that you enclose numeric values within single quotation marks.

Oracle Database 11g: SQL Fundamentals| 9-7



Inserting Rows with Null Values

 Implicit method: Omit the column from the

column list.

INSERT INTO departments (department_id,
department_name)

VALUES (30, “Purchasing®);
» Explicit method: Specify the NULL keyword in the VALUES
clause.
INSERT INTO departments
VALUES (100, “Finance®, |[NULL|, INULLD ;
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Inserting Rows with Null Values

Method Description

Implicit Omit the column from the column list.

Explicit Specify the NULL keyword in the VALUES list;
specify the empty string (* *) in the VALUES list for character strings
and dates.

Be sure that you can use null values in the targeted column by verifying the Nul I status with the
DESCRIBE command.
The Oracle server automatically enforces all data types, data ranges, and data integrity constraints.
Any column that is not listed explicitly obtains a null value in the new row.
Common errors that can occur during user input are checked in the following order:

» Mandatory value missing for a NOT NULL column

» Duplicate value violating any unique or primary key constraint

» Any value violating a CHECK constraint

» Referential integrity maintained for foreign key constraint

» Data type mismatches or values too wide to fit in column

Note: Use of the column list is recommended as it makes the INSERT statement more readable and
reliable, or less prone to mistakes.
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Inserting Special Values

The SYSDATE function records the current date and time.

INSERT INTO employees (employee id,
first_name, last name,
email, phone_number,
hire_date,| job id, salary,
commission_pct, manager_id,
department_id)

VALUES (113,

"Louis®, "Popp-,

"LPOPP", "515.124.4567",
SYSDATE,| "AC_ACCOUNT®", 6900,
NULL, 205, 110);

1 rows inserted
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Inserting Special Values
You can use functions to enter special values in your table.

The slide example records information for employee Popp in the EMPLOYEES table. It supplies the
current date and time in the HIRE_DATE column. It uses the SYSDATE function that returns the
current date and time of the database server. You may also use the CURRENT_DATE function to get
the current date in the session time zone. You can also use the USER function when inserting rows in
a table. The USER function records the current username.

Confirming Additions to the Table
SELECT employee_id, last_name, job_id, hire_date, commission_pct
FROM employees
WHERE employee_id = 113;

emPLovEE ID |8 LasT Mame (Bl soB D HRE DATE | commission poT
1 113 Popp AC_ACCOUNT 11-JUN-07 ()
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Inserting Specific Date and Time Values

* Add a new employee.

INSERT INTO employees

VALUES (114,

*Den®, "Raphealy”®,

"DRAPHEAL", "515.127.4561",
TO_DATE("FEB 3, 1999", "MON DD, YYYY®),
"SA REP®", 11000, 0.2, 100, 60);

 Verify your addition.

empLOVEEID [ FRsT mewe | LasT_vame |8 emar [B prone_umeer] HRe_pate|l sosp (B satary (@ commssion_por
114 Den Raphealy DRAPHEAL 515127 4561 D3-FEE-99 |S4_REP 11000 02
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Inserting Specific Date and Time Values
The DD-MON-RR format is generally used to insert a date value. With the RR format, the system
provides the correct century automatically.

You may also supply the date value in the DD-MON-YYYY format. This is recommended because it
clearly specifies the century and does not depend on the internal RR format logic of specifying the

correct century.

If a date must be entered in a format other than the default format (for example, with another century
or a specific time), you must use the TO_DATE function.

The example in the slide records information for employee Raphealy in the EMPLOYEES table. It
sets the HIRE_DATE column to be February 3, 1999.
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Creating a Script

* Use & substitution in a SQL statement to prompt for values.
* & is a placeholder for the variable value.

INSERT INTO departments
(department_id, department_name, location_id)

VALUES (Edepartment_i d|, | "&department_name '|,|& locati on)|;
%]

Enter Substitution Yariable

Enter, Substitution Variahle

DEPARTMEMT _ID:

|4D DEPARTRMEMT _MARE:

|Human Resources| L A TICN:
ook |
—| [EB |
Lo |
| Ok | | Cancel |
9-11 Copyright © 2007, Oracle. All rights reserved.

Creating a Script

You can save commands with substitution variables to a file and execute the commands in the file.
The example in the slide records information for a department in the DEPARTMENTS table.

Run the script file and you are prompted for input for each of the ampersand (&) substitution
variables. After entering a value for the substitution variable, click the OK button. The values that
you input are then substituted into the statement. This enables you to run the same script file over and
over, but supply a different set of values each time you run it.
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Copying Rows
from Another Table

Write your INSERT statement with a subquery:

INSERT INTO sales_reps(id, name, salary, commission_pct)
SELECT employee_id, last _name, salary, commission_pct
FROM  employees

WHERE job_id LIKE "%REP%";

4 rows inserted

Do not use the VALUES clause.

Match the number of columns in the INSERT clause to those
in the subquery.

Inserts all the rows returned by the subquery in the table,
sales _reps.
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Copying Rows from Another Table

You can use the INSERT statement to add rows to a table where the values are derived from existing
tables. In the slide example, for the INSERT INTO statement to work, you must have already created
the sales_reps table using the CREATE TABLE statement. CREATE TABLE is discussed in the
next lesson titled “Using DDL Statements to Create and Manage Tables.”

In place of the VALUES clause, you use a subquery.

Syntax
INSERT INTO table [ column (, column) ] subquery;

In the syntax:

table is the name of the table
column is the name of the column in the table to populate
subquery is the subquery that returns rows to the table

The number of columns and their data types in the column list of the INSERT clause must match the
number of values and their data types in the subquery. Zero or more rows are added depending on the
number of rows returned by the subquery. To create a copy of the rows of a table, use SELECT * in

the subquery:
INSERT INTO copy_emp
SELECT *
FROM employees;
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Lesson Agenda

Adding new rows in a table
— INSERT statement

Changing data in a table
— UPDATE statement

Removing rows from a table:
— DELETE statement
— TRUNCATE statement

Database transactions control using COMMIT, ROLLBACK,
and SAVEPOINT

Read consistency
FOR UPDATE clause in a SELECT statement

Copyright © 2007, Oracle. All rights reserved.
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Changing Data in a Table

EMPLOYEES
EMPLOYEE_|D| FIRST_NAME| LAST_NAME| SALARY| MANAGER_|D| COMMISSION_PCT| DERARTMENT ID
100 Steven Kirg 24000 (il (rwally =]
101 Meena Haochhar 17000 100 {rull) an
102 Lex [e Haanh 17000 100 (rwall) a0
103 Alexander Hunold S000 102 (rwally G
104 Bruce Ernst E00a 103 (rwally =11
107 Diana Larentz 4200 103 {rull) =11
124 Kewin fourgos 5800 100 {rull) a0

Update rows in the EMPLOYEES table: ———

EMF‘LO‘r‘EE_ID| FIRST_NAME| LAST_NAME| SALARY| MANAGER_ID| COMMISSION_PCT| DEPARTMENT D
100 Steven King 24000 {nully {rull) a0
101 Meens Kochhar 17000 100 () g0
102 Lex [ Haanh 17000 100 (rull S0
103 &lexander Hutold Q00 102 Crull &0
104 Bruce Ernst E000 103 {rull) =il
107 Diana Larentz 4200 103 {rull) =il
124 Kevin Mourgos 00 100 Crull S0
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Changing Data in a Table

The slide illustrates changing the department number for employees in department 60 to
department 80.
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UPDATE Statement Syntax

* Modify existing values in a table with the UPDATE statement:

UPDATE table
SET column = value [, column = value, ...]
[WHERE condition];

» Update more than one row at a time (if required).
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UPDATE Statement Syntax
You can modify the existing values in a table by using the UPDATE statement.
In the syntax:

table is the name of the table

column is the name of the column in the table to populate

value is the corresponding value or subquery for the column
condition identifies the rows to be updated and is composed of column names,

expressions, constants, subqueries, and comparison operators
Confirm the update operation by querying the table to display the updated rows.

For more information, see the section on “UPDATE” in the Oracle Database SQL Language
Reference 119, Release 1 (11.1).

Note: In general, use the primary key column in the WHERE clause to identify a single row for

update. Using other columns can unexpectedly cause several rows to be updated. For example,
identifying a single row in the EMPLOYEES table by name is dangerous, because more than one

employee may have the same name.
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Updating Rows in a Table

* Values for a specific row or rows are modified if you specify
the WHERE clause:

UPDATE employees
SET department_id = 50
(WHERE _employee i1d = 113}

1 rows updated

» Values for all the rows in the table are modified if you omit
the WHERE clause:

UPDATE  copy_emp
SET department_id = 110;
2 rows updated
» Specify SET column_name= NULL to update a column value
to NULL.
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Updating Rows in a Table

The UPDATE statement modifies the values of a specific row or rows if the WHERE clause is
specified. The example in the slide shows the transfer of employee 113 (Popp) to department 50.

If you omit the WHERE clause, values for all the rows in the table are modified. Examine the updated
rows in the COPY_EMP table.

SELECT last_name, department_id
FROM copy_emp;

LAST nMaME (B DEPARTMENT D
1 King 110
2 Kochhar 110

For example, an employee who was a SA_REP has now changed his job to an 1 T_PROG. Therefore,
his JOB__ ID needs to be updated and the commission field needs to be set to NULL.

UPDATE employees

SET job_id = “IT_PROG”, commission_pct = NULL

WHERE employee_id = 114;

Note: The COPY_EMP table has the same data as the EMPLOYEES table.
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Updating Two Columns with a Subquery

Update employee 113’s job and salary to match those of
employee 205.

UPDATE  employees
SET job_id = |[(SELECT job_1id
FROM employees
WHERE  employee id = 205),
salary = |[(SELECT salary
FROM employees
WHERE  employee_id = 205)
WHERE employee_id = 113;
1 rows updated
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Updating Two Columns with a Subquery

You can update multiple columns in the SET clause of an UPDATE statement by writing multiple
subqueries. The syntax is as follows:
UPDATE table

SET column =
(SELECT column
FROM table
WHERE condition)
L.
column =

(SELECT column
FROM table

WHERE condition)]
[WHERE condition ] ;

The example in the slide can also be written as follows:
UPDATE employees
SET (job_id, salary) = (SELECT job_id, salary
FROM employees
WHERE employee_id = 205)
WHERE employee_id = 113;
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Updating Rows Based
on Another Table

Use the subqueries in the UPDATE statements to update row
values in a table based on values from another table:

UPDATE
SET department_id

(SELECT department_id
FROM employees

WHERE [employee 1d = 100)]|
WHERE  job id = (SELECT job_1id
FROM employees
WHERE [employee_1d = 200)};
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Updating Rows Based on Another Table

You can use the subqueries in the UPDATE statements to update values in a table. The example in the
slide updates the COPY_EMP table based on the values from the EMPLOYEES table. It changes the
department number of all employees with employee 200’s job ID to employee 100’s current
department number.
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Lesson Agenda

Adding new rows in a table
— INSERT statement

Changing data in a table
— UPDATE statement

Removing rows from a table:
— DELETE statement
— TRUNCATE statement

Database transactions control using COMMIT, ROLLBACK,
and SAVEPOINT

Read consistency
FOR UPDATE clause in a SELECT statement

Copyright © 2007, Oracle. All rights reserved.
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Removing a Row from a Table

DEPARTMENTS

DEPARTMEMT _ID |DEPARTMENT_NAME MANAGER_|D |LOCATION_ID
1 10 Administration 200 1700
2 20 Marketing 201 1800
3 50 Shipping 124 1500
4 50T 103 1400
5 80 Sales 149 2500
53 90 Executive 100 1700
7 110 Accounting 205 1700
g 180 Contracting Crull) 1700

Delete a row from the DEPARTMENTS table:

DEPARTHWEMT_IC |DEPARTMENT_NAME |MANAGER_ID |LOCATION_ID
1 10 Administration 200 1700
2 20 tdarketing 2m 1500
3 20 Shipping 124 1500
4 60T 103 1400
5 80 Sales 149 2500
B 90 Executive 100 1700
7 110 Accourting 205 1700
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Removing a Row from a Table

The Contracting department has been removed from the DEPARTMENTS table (assuming no
constraints on the DEPARTMENTS table are violated), as shown by the graphic in the slide.
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DELETE Statement

You can remove existing rows from a table by using the
DELETE statement:

DELETE [FROM] table
[WHERE condition];
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DELETE Statement Syntax
You can remove existing rows from a table by using the DELETE statement.
In the syntax:
table is the name of the table
condition identifies the rows to be deleted, and is composed of column names,
expressions, constants, subqueries, and comparison operators

Note: If no rows are deleted, the message “0 rows deleted” is returned (in the Script Output tab in
SQL Developer)

For more information, see the section on “DELETE” in Oracle Database SQL Language Reference
119, Release 1 (11.1).
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Deleting Rows from a Table

» Specific rows are deleted if you specify the WHERE clause:

DELETE FROM departments
WHERE department_name = “Finance”;

1 rows deleted

* All rows in the table are deleted if you omit the WHERE
clause:

DELETE FROM copy_emp;
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Deleting Rows from a Table

You can delete specific rows by specifying the WHERE clause in the DELETE statement. The first
example in the slide deletes the Accounting department from the DEPARTMENTS table. You can
confirm the delete operation by displaying the deleted rows using the SELECT statement.

SELECT =*

FROM departments

WHERE department_name = “Finance”;

0 rows selected

However, if you omit the WHERE clause, all rows in the table are deleted. The second example in the
slide deletes all rows from the COPY_EMP table, because no WHERE clause was specified.

Example:

Remove rows identified in the WHERE clause.
DELETE FROM employees WHERE employee_id = 114;
|l rows deleted|

DELETE FROM departments WHERE department_id IN (30, 40);
|2 rows deleted|
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Deleting Rows Based
on Another Table

Use the subqueries in the DELETE statements to remove rows
from a table based on values from another table:

DELETE FROM employees

WHERE department_id =

(SELECT department_id

FROM  departments

WHERE department_name
LIKE “%Public%®);

1 rows deleted
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Deleting Rows Based on Another Table

You can use the subqueries to delete rows from a table based on values from another table. The
example in the slide deletes all employees in a department where the department name contains the
string Admin. The subquery searches the DEPARTMENTS table to find the department number based
on the department name containing the string Publ i c. The subquery then feeds the department
number to the main query, which deletes rows of data from the EMPLOYEES table based on this
department number.
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TRUNCATE Statement

* Removes all rows from a table, leaving the table empty and
the table structure intact

* Is a data definition language (DDL) statement rather than a
DML statement; cannot easily be undone

e Syntax:

TRUNCATE TABLE table name;

Example:
TRUNCATE TABLE copy_emp;
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TRUNCATE Statement

A more efficient method of emptying a table is by using the TRUNCATE statement.
You can use the TRUNCATE statement to quickly remove all rows from a table or cluster. Removing
rows with the TRUNCATE statement is faster than removing them with the DELETE statement for the

following reasons:
* The TRUNCATE statement is a data definition language (DDL) statement and generates no

rollback information. Rollback information is covered later in this lesson.
» Truncating a table does not fire the delete triggers of the table.

If the table is the parent of a referential integrity constraint, you cannot truncate the table. You need
to disable the constraint before issuing the TRUNCATE statement. Disabling constraints is covered in

a subsequent lesson.
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Lesson Agenda

Adding new rows in a table
— INSERT statement

Changing data in a table
— UPDATE statement

Removing rows from a table:
— DELETE statement
— TRUNCATE statement

Database transactions control using COMMIT, ROLLBACK,
and SAVEPOINT

Read consistency
FOR UPDATE clause in a SELECT statement
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Database Transactions

A database transaction consists of one of the following:

« DML statements that constitute one consistent change to
the data

* One DDL statement
* One data control language (DCL) statement
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Database Transactions

The Oracle server ensures data consistency based on transactions. Transactions give you more
flexibility and control when changing data, and they ensure data consistency in the event of user
process failure or system failure.

Transactions consist of DML statements that constitute one consistent change to the data. For
example, a transfer of funds between two accounts should include the debit in one account and the
credit to another account of the same amount. Both actions should either fail or succeed together; the
credit should not be committed without the debit.

Transaction Types

Type Description

Data manipulation Consists of any number of DML statements that the Oracle
language (DML) server treats as a single entity or a logical unit of work
Data definition Consists of only one DDL statement

language (DDL)

Data control language Consists of only one DCL statement
(DCL)
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Database Transactions: Start and End

* Begin when the first DML SQL statement is executed.
* End with one of the following events:
— A COMMIT or ROLLBACK statement is issued.
— A DDL or DCL statement executes (automatic commit).
— The user exits SQL Developer or SQL*Plus.
— The system crashes.
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Database Transaction: Start and End
When does a database transaction start and end?

A transaction begins when the first DML statement is encountered and ends when one of the
following occurs:

« A COMMIT or ROLLBACK statement is issued.

» A DDL statement, such as CREATE, is issued.

» A DCL statement is issued.

* The user exits SQL Developer or SQL*Plus.

« A machine fails or the system crashes.

After one transaction ends, the next executable SQL statement automatically starts the next
transaction.

A DDL statement or a DCL statement is automatically committed and therefore implicitly ends a
transaction.
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Advantages of COMMIT
and ROLLBACK Statements

With COMMIT and ROLLBACK statements, you can:
* Ensure data consistency
* Preview data changes before making changes permanent
» Group logically-related operations
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Advantages of COMMIT and ROLLBACK Statements

With the COMMIT and ROLLBACK statements, you have control over making changes to the data
permanent.

Oracle Database 11g: SQL Fundamentals| 9 -28



Explicit Transaction Control Statements
Time  COMMIT
Transaction
DELETE
SAVEPOINT A
INSERT
UPDATE
SAVEPOINT B —I
JEERY ROLLBACK ROLLBACK ROLLBACK
to SAVEPOINT B to SAVEPOINT A
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Explicit Transaction Control Statements

You can control the logic of transactions by using the COMMIT, SAVEPOINT, and ROLLBACK
statements.

Statement Description

COMMIT Ends the current transaction by making all pending data
changes permanent

SAVEPOINT name Marks a savepoint within the current transaction

ROLLBACK ROLLBACK ends the current transaction by discarding all
pending data changes.

ROLLBACK TO ROLLBACK TO SAVEPOINT rolls back the current

SAVEPOINT name transaction to the specified savepoint, thereby discarding any
changes and/or savepoints that were created after the
savepoint to which you are rolling back. If you omit the TO
SAVEPOINT clause, the ROLLBACK statement rolls back the
entire transaction. Because savepoints are logical, there is no
way to list the savepoints that you have created.

Note: You cannot COMMIT to a SAVEPOINT. SAVEPOINT is not ANSI-standard SQL.
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Rolling Back Changes to a Marker

» Create a marker in the current transaction by using the
SAVEPOINT statement.

* Roll back to that marker by using the ROLLBACK TO
SAVEPOINT statement.

UPDATE. . .
[SAVEPOINT update_done}

|SAVEPDIHT update_done succeeded. |

INSERT. ..
[ROLLBACK TO update_donej|

|[ROLLEACK TO succeeded.
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Rolling Back Changes to a Marker

You can create a marker in the current transaction by using the SAVEPOINT statement, which

divides the transaction into smaller sections. You can then discard pending changes up to that marker
by using the ROLLBACK TO SAVEPOINT statement.

Note, if you create a second savepoint with the same name as an earlier savepoint, the earlier
savepoint is deleted.
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failure.

Implicit Transaction Processing

* An automatic commit occurs in the following circumstances:
— A DDL statement is issued
— A DCL statement is issued

— Normal exit from SQL Developer or SQL*Plus, without
explicitly issuing COMMIT or ROLLBACK statements

* An automatic rollback occurs when there is an abnormal
termination of SQL Developer or SQL*Plus or a system

Copyright © 2007, Oracle. All rights reserved.

Implicit Transaction Processing

Status

Circumstances

Automatic commit

DDL statement or DCL statement issued
SQL Developer or SQL*Plus exited normally, without
explicitly issuing COMMIT or ROLLBACK commands

Automatic rollback

Abnormal termination of SQL Developer or SQL*Plus or
system failure

Note: In SQL*Plus, the AUTOCOMMIT command can be toggled ON or OFF. If set to ON, each
individual DML statement is committed as soon as it is executed. You cannot roll back the changes.
If set to OFF, the COMMIT statement can still be issued explicitly. Also, the COMMIT statement is
issued when a DDL statement is issued or when you exit SQL*Plus. The SET AUTOCOMMIT
ON/OFF command is skipped in SQL Developer. DML is committed on a normal exit from SQL
Developer only if you have the Autocommit preference enabled. To enable Autocommit, perform the

following:

« Inthe Tools menu, select Preferences. In the Preferences dialog box, expand Database and select

Worksheet Parameters.
* On the right pane, check the Autocommit in SQL Worksheet option. Click OK.
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Implicit Transaction Processing (continued)
System Failures

When a transaction is interrupted by a system failure, the entire transaction is automatically rolled
back. This prevents the error from causing unwanted changes to the data and returns the tables to the
state at the time of the last commit. In this way, the Oracle server protects the integrity of the tables.

In SQL Developer, a normal exit from the session is accomplished by selecting Exit from the File
menu. In SQL*Plus, a normal exit is accomplished by entering the EX1T command at the prompt.
Closing the window is interpreted as an abnormal exit.
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State of the Data
Before COMMIT or ROLLBACK

» The previous state of the data can be recovered.

* The current user can review the results of the DML
operations by using the SELECT statement.

» Other users cannot view the results of the DML statements
issued by the current user.

* The affected rows are locked; other users cannot change the
data in the affected rows.
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State of the Data Before COMMIT or ROLLBACK
Every data change made during the transaction is temporary until the transaction is committed.

The state of the data before COMMIT or ROLLBACK statements are issued can be described as
follows:

» Data manipulation operations primarily affect the database buffer; therefore, the previous state
of the data can be recovered.

» The current user can review the results of the data manipulation operations by querying the
tables.

» Other users cannot view the results of the data manipulation operations made by the current user.
The Oracle server institutes read consistency to ensure that each user sees data as it existed at the
last commit.

» The affected rows are locked; other users cannot change the data in the affected rows.

Oracle Database 11g: SQL Fundamentals | 9 - 33



State of the Data After COMMIT

Data changes are saved in the database.
The previous state of the data is overwritten.
All users can view the results.

Locks on the affected rows are released:; those rows are
available for other users to manipulate.

 All savepoints are erased.
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State of the Data After COMMIT

Make all pending changes permanent by using the COMMIT statement. Here is what happens after a
COMMIT statement:

» Data changes are written to the database.

» The previous state of the data is no longer available with normal SQL queries.

» All users can view the results of the transaction.

* The locks on the affected rows are released; the rows are now available for other users to

perform new data changes.
» All savepoints are erased.
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Committing Data

» Make the changes:

DELETE FROM employees
WHERE employee_id = 99999;

1 rows deleted

INSERT INTO departments
VALUES (290, "Corporate Tax", NULL, 1700);

1 rows inserted

Commit the changes:

COMMIT;

|CDHHIT succeedEdJ
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Committing Data
In the example in the slide, a row is deleted from the EMPLOYEES table and a new row is inserted

into the DEPARTMENTS table. The changes are saved by issuing the COMMI T statement.

Example:
Remove departments 290 and 300 in the DEPARTMENTS table and update a row in the EMPLOYEES

table. Save the data change.

DELETE FROM departments
WHERE department_id IN (290, 300);

UPDATE employees
SET  department_id

WHERE employee_id

0

=8
206;

COMMIT;
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State of the Data After ROLLBACK

Discard all pending changes by using the ROLLBACK
statement:

« Data changes are undone.

* Previous state of the data is restored.

* Locks on the affected rows are released.

DELETE FROM copy_emp;
ROLLBACK ;
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State of the Data After ROLLBACK
Discard all pending changes by using the ROLLBACK statement, which results in the following:

» Data changes are undone.
» The previous state of the data is restored.
» Locks on the affected rows are released.
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State of the Data After ROLLBACK: Example

DELETE FROM test;
25,000 rows deleted.

ROLLBACK;
Rollback complete.

DELETE FROM test WHERE 1i1d = 100;
1 row deleted.

SELECT * FROM test WHERE 1d = 100;
No rows selected.

COMMIT;
Commit complete.
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State of the Data After ROLLBACK: Example

While attempting to remove a record from the TEST table, you may accidentally empty the table.
However, you can correct the mistake, reissue a proper statement, and make the data change
permanent.
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Statement-Level Rollback

If a single DML statement fails during execution, only that
statement is rolled back.

The Oracle server implements an implicit savepoint.
All other changes are retained.

The user should terminate transactions explicitly by
executing a COMMIT or ROLLBACK statement.
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Statement-Level Rollback

A part of a transaction can be discarded through an implicit rollback if a statement execution error is
detected. If a single DML statement fails during execution of a transaction, its effect is undone by a
statement-level rollback, but the changes made by the previous DML statements in the transaction
are not discarded. They can be committed or rolled back explicitly by the user.

The Oracle server issues an implicit commit before and after any DDL statement. So, even if your
DDL statement does not execute successfully, you cannot roll back the previous statement because
the server issued a commit.

Terminate your transactions explicitly by executing a COMMIT or ROLLBACK statement.
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Lesson Agenda

Adding new rows in a table
— INSERT statement

Changing data in a table
— UPDATE statement

Removing rows from a table:
— DELETE statement
— TRUNCATE statement

Database transactions control using COMMIT, ROLLBACK,
and SAVEPOINT

Read consistency
FOR UPDATE clause in a SELECT statement
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Read Consistency

* Read consistency guarantees a consistent view of the data
at all times.

* Changes made by one user do not conflict with the changes
made by another user.
* Read consistency ensures that, on the same data:
— Readers do not wait for writers
— Writers do not wait for readers
—  Writers wait for writers
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Read Consistency

Database users access the database in two ways:
» Read operations (SELECT statement)
» Write operations (INSERT, UPDATE, DELETE statements)

You need read consistency so that the following occur:
» The database reader and writer are ensured a consistent view of the data.
» Readers do not view data that is in the process of being changed.
» Writers are ensured that the changes to the database are done in a consistent manner.
» Changes made by one writer do not disrupt or conflict with the changes being made by another
writer.

The purpose of read consistency is to ensure that each user sees data as it existed at the last commit,
before a DML operation started.

Note: The same user can login as different sessions. Each session maintains read consistency in the
manner described above, even if they are the same users.
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Implementing Read Consistency
User A
© | UPDATE employees Data
44,1 SET salary = 7000 blocks
: WHERE last_name = "Grant”;
Undo
segments
Changed
SELECT =* — . and
» =  FROM userA.employees; Read- unchanged
consistent data
. image Before
. change
User B (“old” data)
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Implementing Read Consistency

Read consistency is an automatic implementation. It keeps a partial copy of the database in the undo
segments. The read-consistent image is constructed from the committed data in the table and the old
data that is being changed and is not yet committed from the undo segment.

When an insert, update, or delete operation is made on the database, the Oracle server takes a copy of
the data before it is changed and writes it to an undo segment.

All readers, except the one who issued the change, see the database as it existed before the changes
started; they view the undo segment’s “snapshot” of the data.

Before the changes are committed to the database, only the user who is modifying the data sees the
database with the alterations. Everyone else sees the snapshot in the undo segment. This guarantees
that readers of the data read consistent data that is not currently undergoing change.

When a DML statement is committed, the change made to the database becomes visible to anyone
issuing a SELECT statement after the commit is done. The space occupied by the old data in the
undo segment file is freed for reuse.

If the transaction is rolled back, the changes are undone:
» The original, older version of the data in the undo segment is written back to the table.
» All users see the database as it existed before the transaction began.

Oracle Database 11g: SQL Fundamentals | 9 -41



- 42

Lesson Agenda

Adding new rows in a table
— INSERT statement

Changing data in a table
— UPDATE statement

Removing rows from a table:
— DELETE statement
— TRUNCATE statement

Database transactions control using COMMIT, ROLLBACK,
and SAVEPOINT

Read consistency
FOR UPDATE clause in a SELECT statement
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FOR UPDATE Clause in a SELECT Statement

» Locks the rows in the EMPLOYEES table where job_idis
SA REP.

SELECT employee id, salary, commission_pct, job id
FROM employees

WHERE job_id = "SA REP"

FOR UPDATE

ORDER BY employee_id;

* Lock is released only when you issue a ROLLBACK or a
COMMIT.
* If the SELECT statement attempts to lock a row that is locked

by another user, then the database waits until the row is
available, and then returns the results of the SELECT

Statement.
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FOR UPDATE Clause in a SELECT Statement

When you issue a SELECT statement against the database to query some records, no locks are placed
on the selected rows. In general, this is required because the number of records locked at any given
time is (by default) kept to the absolute minimum: only those records that have been changed but not
yet committed are locked. Even then, others will be able to read those records as they appeared
before the change (the “before image” of the data). There are times, however, when you may want to
lock a set of records even before you change them in your program. Oracle offers the FOR UPDATE
clause of the SELECT statement to perform this locking.

When you issue a SELECT . . . FOR UPDATE statement, the relational database management system
(RDBMS) automatically obtains exclusive row-level locks on all the rows identified by the SELECT

statement, thereby holding the records “for your changes only.” No one else will be able to change
any of these records until you perform a ROLLBACK or a COMMIT.

You can append the optional keyword NOWAIT to the FOR UPDATE clause to tell the Oracle server
not to wait if the table has been locked by another user. In this case, control will be returned
immediately to your program or to your SQL Developer environment so that you can perform other
work, or simply wait for a period of time before trying again. Without the NOWAIT clause, your
process will block until the table is available, when the locks are released by the other user through
the issue of a COMMIT or a ROLLBACK command.
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FOR UPDATE Clause: Examples

* You can use the FOR UPDATE clause in a SELECT statement
against multiple tables.

SELECT e.employee id, e.salary, e.commission_pct
FROM employees e JOIN departments d

USING (department_id)

WHERE job_id = "ST_CLERK®

AND location_id = 1500

FOR UPDATE

ORDER BY e.employee id;

* Rows from both the EMPLOYEES and DEPARTMENTS tables
are locked.

* Use FOR UPDATE OF column_name to qualify the column
you intend to change, then only the rows from that specific
table are locked.
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FOR UPDATE Clause: Examples

In the example in the slide, the statement locks rows in the EMPLOYEES table with JOB__ 1D set to
ST _CLERK and LOCATION_ 1D set to 1500, and locks rows in the DEPARTMENTS table with
departments in LOCATION__1D set as 1500.

You can use the FOR UPDATE OF column_name to qualify the column that you intend to change.
The OF list of the FOR UPDATE clause does not restrict you to changing only those columns of the
selected rows. Locks are still placed on all rows; if you simply state FOR UPDATE in the query and
do not include one or more columns after the OF keyword, the database will lock all identified rows
across all the tables listed in the FROM clause.

The following statement locks only those rows in the EMPLOYEES table with ST_CLERK located in
LOCATION_ID 1500. No rows are locked in the DEPARTMENTS table:

SELECT e.employee_id, e.salary, e.commission_pct
FROM employees e JOIN departments d

USING (department_id)

WHERE job_id = *"ST_CLERK®" AND location_id = 1500
FOR UPDATE OF e.salary

ORDER BY e.employee id;
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FOR UPDATE Clause: Examples (continued)

In the following example, the database is instructed to wait for five seconds for the row to become
available, and then return control to you.

SELECT employee_id, salary, commission_pct, job id

FROM employees

WHERE job_id = "SA REP"

FOR UPDATE WAIT 5

ORDER BY employee_id;
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Summary

In this lesson, you should have learned how to use the
following statements:

Function Description

INSERT Adds a new row to the table
UPDATE Modifies existing rows in the table
DELETE Removes existing rows from the table
TRUNCATE Removes all rows from a table
COMMIT Makes all pending changes permanent
SAVEPOINT Is used to roll back to the savepoint marker
ROLLBACK Discards all pending data changes
FOR UPDATE clause | Locks rows identified by the SELECT query
in SELECT
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Summary

In this lesson, you should have learned how to manipulate data in the Oracle database by using the
INSERT, UPDATE, DELETE, and TRUNCATE statements, as well as how to control data changes by
using the COMMIT, SAVEPOINT, and ROLLBACK statements. You also learned how to use the FOR
UPDATE clause of the SELECT statement to lock rows for your changes only.

Remember that the Oracle server guarantees a consistent view of data at all times.
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Practice 9: Overview

This practice covers the following topics:
* Inserting rows into the tables
* Updating and deleting rows in the table
» Controlling transactions
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Practice 9: Overview

In this practice, you add rows to the MY_EMPLOYEE table, update and delete data from the table, and
control your transactions. You run a script to create the MY_EMPLOYEE table.
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Practice 9

The HR department wants you to create SQL statements to insert, update, and delete employee data.
As a prototype, you use the MY EMPLOYEE table before giving the statements to the HR department.

Note: For all the DML statements, use the Run Script icon (or press [F5]) to execute the query. This
way you get to see the feedback messages on the Script Output tab page. For SELECT queries,
continue to use the Execute Statement icon or press [F9] to get the formatted output on the Results
tab page.
Insert data into the MY EMPLOYEE table.

1. Run the statement in the lab_09 01 .sql script to build the MY_EMPLOYEE table used in

this practice.
2. Describe the structure of the MY_EMPLOYEE table to identify the column names.

DEZCRIBEE MY EMPLOYEE

Name ull Type

In NOT NULL NUMEER(4)
LAST NAME VARCHARZ (25
FIRST NAME VARCHARZ (25
TRERID VARCHARZ (3]
SALATY NUMEER (9,2]

3. Create an INSERT statement to add the first row of data to the MY_EMPLOYEE table from the
following sample data. Do not list the columns in the INSERT clause. Do not enter all rows yet.

ID LAST_NAME FIRST_NAME USERID SALARY
1 Patel Ralph rpatel 895

2 Dancs Betty bdancs 860

3 Biri Ben bbiri 1100

4 Newman Chad chewman 750

5 Ropeburn Audrey aropebur 1550

4. Populate the MY_EMPLOYEE table with the second row of the sample data from the preceding
list. This time, list the columns explicitly in the INSERT clause.
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Practice 9 (continued)
5. Confirm your addition to the table.

o @ LasT_mame (B FRsT_nane B userD SALARY
1 1 Patel Ralph rpatel 895
2 2Dancs Eetty bdancs ae0
6. Write an INSERT statement in a dynamic reusable script file to load the remaining rows into the
MY_EMPLOYEE table. The script should prompt for all the columns (1D, LAST_NAME,
FIRST_NAME, USERID, and SALARY). Save this scripttoa lab_09 06.sql file.
7. Populate the table with the next two rows of the sample data listed in step 3 by running the
INSERT statement in the script that you created.
8. Confirm your additions to the table.
o (f LasT meme (B FrsT Mame B usero (B saLary
1 1 Patel Ralph rpatel 895
2 2 Dancs Betty bhdancs tafaill
3 3 Biri Een bbiri 1100
4 4 Mevwyman Chad CNEYITEN al

9. Make the data additions permanent.

Update and delete data in the MY_EMPLOYEE table.

10. Change the last name of employee 3 to Drexler.
11. Change the salary to $1,000 for all employees who have a salary less than $900.
12. Verify your changes to the table.

o B LasT_name (B PrsT_ame B usero B saLary
1 1 Patel Falph rpatel 1000
2 2 Dancs Betty bdancs 1000
3 3 Drexler Ben bbiri 1100
4 4 Mewman Chad CIEW AN 1000
13. Delete Betty Dancs from the MY_EMPLOYEE table.
14. Confirm your changes to the table.
o B Last_name (B FRsT mame B usero B saLary
1 1 Patel Falph rpatel 1000
2 3 Drexler Ben bibiri 1100
3 4 Mewyman Chad CEYWIMEN 1000
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Practice 9 (continued)
15. Commit all pending changes.

Control data transaction to the MY_EMPLOYEE table.
16. Populate the table with the last row of the sample data listed in step 3 by using the statements
in the script that you created in step 6. Run the statements in the script.
17. Confirm your addition to the table.

o (B LasT Meme B FrsT name B usero | saLary
1 1 Patel Ralph rpatel 1000
2 3 Drexler Ben kakairi 1100
3 4 Mewnan Chad CE AN 1000
4 S Ropeburn Audrey aropebur 1550

18. Mark an intermediate point in the processing of the transaction.
19. Delete all the rows from the MY_EMPLOYEE table.

20. Confirm that the table is empty.
21. Discard the most recent DELETE operation without discarding the earlier INSERT operation.

22. Confirm that the new row is still intact.

o B Last_meme (B FRsT_wame B usero |{ saLary
1 1 Patel Ralph rpatel 1000
2 3 Drexler Ben babairi 1100
3 4 Memman Chad CREYYITEN 1000
4 S Ropeburn Aucrey aropebur 1550

23. Make the data addition permanent.
If you have the time, complete the following exercise:

24. Modify the lab_09_06.sqgl script such that the USERID is generated automatically by
concatenating the first letter of the first name and the first seven characters of the last name.
The generated USER 1D must be in lowercase. Hence, the script should not prompt for the
USERID. Save this script to a file named lab_09 24 _sql.

25. Run the script, lab_09 24 _sql to insert the following record:

ID LAST_NAME FIRST_NAME USERID SALARY

6 Anthony Mark manthony 1230

26. Confirm that the new row was added with correct USERID.

o (B Last Meme (B FRsT name B usero (B saLary
B Anthony hark manthony 1230
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Using DDL Statements
to Create and Manage Tables
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Objectives

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

» Categorize the main database objects

Review the table structure

List the data types that are available for columns
Create a simple table

Explain how constraints are created at the time of table
creation

Describe how schema objects work
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Objectives

In this lesson, you are introduced to the data definition language (DDL) statements. You are taught
the basics of how to create simple tables, alter them, and remove them. The data types available in
DDL are shown and schema concepts are introduced. Constraints are discussed in this lesson.
Exception messages that are generated from violating constraints during DML operations are shown
and explained.
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Lesson Agenda

Database objects

— Naming rules
CREATE TABLE statement:

— Access another user’s tables

— DEFAULT option
Data types
Overview of constraints: NOT NULL, PRIMARY KEY,
FOREIGN KEY, CHECK constraints
Creating a table using a subquery
ALTER TABLE

— Read-only tables
DROP TABLE statement
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Database Objects

Object Description

Table Basic unit of storage; composed of rows

View Logically represents subsets of data from one or
more tables

Sequence Generates numeric values

Index Improves the performance of some queries

Synonym Gives alternative name to an object
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Database Objects

The Oracle database can contain multiple data structures. Each structure should be outlined in the
database design so that it can be created during the build stage of database development.
» Table: Stores data
View: Subset of data from one or more tables
Sequence: Generates numeric values
Index: Improves the performance of some queries
Synonym: Gives alternative name to an object

Oracle Table Structures
» Tables can be created at any time, even when users are using the database.
» You do not need to specify the size of a table. The size is ultimately defined by the amount of
space allocated to the database as a whole. It is important, however, to estimate how much space
a table will use over time.
» Table structure can be modified online.

Note: More database objects are available, but are not covered in this course.
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Naming Rules

Table names and column names:
* Must begin with a letter
Must be 1-30 characters long
Must contain only A—Z, a—z, 0-9, , $, and #

Must not duplicate the name of another object owned by the
same user

Must not be an Oracle server—reserved word
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Naming Rules

You name database tables and columns according to the standard rules for naming any Oracle
database object:
» Table names and column names must begin with a letter and be 1-30 characters long.
» Names must contain only the characters A-Z, a—z, 0-9, _ (underscore), $, and # (legal
characters, but their use is discouraged).
* Names must not duplicate the name of another object owned by the same Oracle server user.
» Names must not be an Oracle server—reserved word.

- You may also use quoted identifiers to represent the name of an object. A quoted identifier
begins and ends with double quotation marks (*). If you name a schema object using a
quoted identifier, then you must use the double quotation marks whenever you refer to that
object. Quoted identifiers can be reserved words, although this is not recommended.

Naming Guidelines
Use descriptive names for tables and other database objects.

Note: Names are not case-sensitive. For example, EMPLOYEES is treated to be the same name as
eMPloyees or eMpLOYEES. However, quoted identifiers are case-sensitive.

For more information, see the section on Schema Object Names and Qualifiers in the Oracle
Database SQL Language Reference 11g, Release 1 (11.1).
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Lesson Agenda

Database objects

— Naming rules
CREATE TABLE statement:

— Access another user’s tables

— DEFAULT option
Data types
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CREATE TABLE Statement

* You must have:
— CREATE TABLE privilege

— A storage area

CREATE TABLE [schema.]table
(column datatype [DEFAULT expr][, ---1):

* You specify:
— Table name
— Column name, column data type, and column size

10-7 Copyright © 2007, Oracle. All rights reserved.

CREATE TABLE Statement

You create tables to store data by executing the SQL CREATE TABLE statement. This statement is
one of the DDL statements that are a subset of the SQL statements used to create, modify, or remove
Oracle database structures. These statements have an immediate effect on the database and they also
record information in the data dictionary.

To create a table, a user must have the CREATE TABLE privilege and a storage area in which to
create objects. The database administrator (DBA) uses data control language (DCL) statements to
grant privileges to users.

In the syntax:

schema Is the same as the owner’s name

table Is the name of the table

DEFAULT expr Specifies a default value if a value is omitted in the INSERT
statement

column Is the name of the column

datatype Is the column’s data type and length
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Referencing Another User’s Tables

» Tables belonging to other users are not in the user’s
schema.

* You should use the owner’s name as a prefix to those
tables.

r
“
N It » e

USERA USERB

SELECT * SELECT *
FROM userB.employees; FROM userA.employees;
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Referencing Another User’s Tables

A schema is a collection of logical structures of data or schema objects. A schema is owned by a
database user and has the same name as that user. Each user owns a single schema.

Schema objects can be created and manipulated with SQL and include tables, views, synonyms,
sequences, stored procedures, indexes, clusters, and database links.

If a table does not belong to the user, the owner’s name must be prefixed to the table. For example, if
there are schemas named USERA and USERB, and both have an EMPLOYEES table, then if USERA
wants to access the EMPLOYEES table that belongs to USERB, USERA must prefix the table name
with the schema name:

SELECT *

FROM userb_employees;
If USERB wants to access the EMPLOYEES table that is owned by USERA, USERB must prefix the

table name with the schema name:
SELECT *
FROM usera.employees;
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DEFAULT Option

» Specify a default value for a column during an insert.

--- hire_date DATE DEFAULT SYSDATE, ...

* Literal values, expressions, or SQL functions are legal
values.

* Another column’s name or a pseudocolumn are illegal
values.

* The default data type must match the column data type.

CREATE TABLE hire_dates
(id NUMBER(8),

[hire_date DATE DEFAULT SYSDATE); |

|CREATE TABLE succeeded.|
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DEFAULT Option
When you define a table, you can specify that a column should be given a default value by using the
DEFAULT option. This option prevents null values from entering the columns when a row is inserted

without a value for the column. The default value can be a literal, an expression, or a SQL function
(such as SYSDATE or USER), but the value cannot be the name of another column or a
pseudocolumn (such as NEXTVAL or CURRVAL). The default expression must match the data type of

the column.

Consider the following examples:
INSERT INTO hire_dates values(45, NULL);

The above statement will insert the null value rather than the default value.

INSERT INTO hire_dates(id) values(35);
The above statement will insert SYSDATE for the HIRE_DATE column.

Note: In SQL Developer, click the Run Script icon or press [F5] to run the DDL statements. The
feedback messages will be shown on the Script Output tabbed page.
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» Create the table:

Creating Tables

CREATE TABLE dept
(deptno
dname
loc

NUMBER(2),
VARCHAR2(14),
VARCHAR2(13),

[create_date DATE DEFAULT SYSDATE); |

|CREM'E TAELE succeeded.|

Confirm table creation:

DESCRIBE dept

DESCRIBE dept
Hame Hull

CEEATE_DATE

MMEER | 2)
VARCHARZ {14)
VARCHARZ (13)
DATE
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Creating Tables

The example in the slide creates the DEPT table with four columns: DEPTNO, DNAME, LOC, and
CREATE_DATE. The CREATE_DATE column has a default value. If a value is not provided for an
INSERT statement, the system date is automatically inserted.

To confirm that the table was created, run the DESCR I BE command.

Because creating a table is a DDL statement, an automatic commit takes place when this statement is

executed.
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Data Types

Data Type Description

VARCHAR2(size) | Variable-length character data

CHAR(size) Fixed-length character data

NUMBER(p,S) Variable-length numeric data

DATE Date and time values

LONG Variable-length character data (up to 2 GB)

CLOB Character data (up to 4 GB)

RAW and LONG Raw binary data

RAW

BLOB Binary data (up to 4 GB)

BFILE Binary data stored in an external file (up to 4 GB)

ROWID A base-64 number system representing the unique
address of a row in its table
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Data Types

When you identify a column for a table, you need to provide a data type for the column. There are
several data types available:

Data Type Description
VARCHAR2(si1ze) Variable-length character data (A maximum size must be
specified: minimum size is 1; maximum size is 4,000.)

CHAR [(size)] Fixed-length character data of length size bytes (Default and
minimum size is 1; maximum size is 2,000.)

NUMBER [(p,S)] Number having precision p and scale s (Precision is the total
number of decimal digits and scale is the number of digits to
the right of the decimal point; precision can range from 1 to
38, and scale can range from —84 to 127.)

DATE Date and time values to the nearest second between January 1,
4712 B.C., and December 31, 9999 A.D.

LONG Variable-length character data (up to 2 GB)

CLOB Character data (up to 4 GB)
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Data Types (continued)

Data Type Description

RAW(size) Raw binary data of length size (A maximum size must be specified: maximum
size is 2,000.)

LONG RAW Raw binary data of variable length (up to 2 GB)

BLOB Binary data (up to 4 GB)

BFILE Binary data stored in an external file (up to 4 GB)

ROWID A base-64 number system representing the unique address of a row in its table

Guidelines

* A LONG column is not copied when a table is created using a subquery.

A LONG column cannot be included in a GROUP BY or an ORDER BY clause.
Only one LONG column can be used per table.

No constraints can be defined on a LONG column.

You might want to use a CLOB column rather than a LONG column.
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Datetime Data Types

You can use several datetime data types:

Data Type Description

TIMESTAMP Date with fractional seconds

INTERVAL YEAR TO Stored as an interval of years

MONTH and months

INTERVAL DAY TO Stored as an interval of days, hours, minutes,
SECOND and seconds

10-14
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Datetime Data Types

Data Type Description

TIMESTAMP Enables storage of time as a date with fractional seconds. It stores the
year, month, day, hour, minute, and the second value of the DATE data
type as well as the fractional seconds value
There are several variations of this data type such as WITH
TIMEZONE, WITH LOCALTIMEZONE.

INTERVAL YEAR TO Enables storage of time as an interval of years and months. Used to
MONTH represent the difference between two datetime values in which the only
significant portions are the year and month

INTERVAL DAY TO Enables storage of time as an interval of days, hours, minutes, and
SECOND seconds. Used to represent the precise difference between two datetime
values

Note: These datetime data types are available with Oracle9i and later releases. The datetime data

types are discussed in detail in the lesson titled “Managing Data in Different Time Zones” in the
Oracle Database 11g: SQL Fundamentals Il course.

Also, for more information about the datetime data types, see the topics TIMESTAMP Datatype,
INTERVAL YEAR TO MONTH Datatype, and INTERVAL DAY TO SECOND Datatype in Oracle
Database SQL Language Reference 11g, Release 1 (11.1).
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Including Constraints

» Constraints enforce rules at the table level.

» Constraints prevent the deletion of a table if there
are dependencies.
* The following constraint types are valid:
— NOT NULL
— UNIQUE
— PRIMARY KEY
— FOREIGN KEY
— CHECK
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Constraints
The Oracle server uses constraints to prevent invalid data entry into tables.

You can use constraints to do the following:
» Enforce rules on the data in a table whenever a row is inserted, updated, or deleted from that
table. The constraint must be satisfied for the operation to succeed.
» Prevent the deletion of a table if there are dependencies from other tables.
» Provide rules for Oracle tools, such as Oracle Developer.

Data Integrity Constraints

Constraint Description

NOT NULL Specifies that the column cannot contain a null value

UNIQUE Specifies a column or combination of columns whose values
must be unique for all rows in the table

PRIMARY KEY Uniquely identifies each row of the table

FOREIGN KEY Establishes and enforces a referential integrity between the

column and a column of the referenced table such that values
in one table match values in another table.

CHECK Specifies a condition that must be true
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Constraint Guidelines

You can name a constraint, or the Oracle server generates a
name by using the SYS_Cn format.

Create a constraint at either of the following times:
— At the same time as the creation of the table
— After the creation of the table
Define a constraint at the column or table level.
View a constraint in the data dictionary.
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Constraint Guidelines

All constraints are stored in the data dictionary. Constraints are easy to reference if you give them a
meaningful name. Constraint names must follow the standard object-naming rules, except that the
name cannot be the same as another object owned by the same user. If you do not name your
constraint, the Oracle server generates a name with the format SYS_Cn, where n is an integer so that
the constraint name is unique.

Constraints can be defined at the time of table creation or after the creation of the table. You can
define a constraint at the column or table level. Functionally, a table-level constraint is the same as a
column-level constraint.

For more information, see the section on “Constraints” in Oracle Database SQL Language Reference
119, Release 1 (11.1).
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Defining Constraints

e Syntax:

CREATE TABLE [schema.]table
(column datatype [DEFAULT expr]
[column_constraint],

[table=constraint] [.---1D):

Column-level constraint syntax:
column [CONSTRAINT constraint_name] constraint_type,

» Table-level constraint syntax:

column, . ..
[CONSTRAINT constraint_name] constraint_type
(column, ...),
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Defining Constraints

The slide gives the syntax for defining constraints when creating a table. You can create constraints
at either the column level or table level. Constraints defined at the column level are included when
the column is defined. Table-level constraints are defined at the end of the table definition and must
refer to the column or columns on which the constraint pertains in a set of parentheses. It is mainly
the syntax that differentiates the two; otherwise, functionally, a column-level constraint is the same
as a table-level constraint.

NOT NULL constraints must be defined at the column level.

Constraints that apply to more than one column must be defined at the table level.
In the syntax:

schema Is the same as the owner’s name

table Is the name of the table

DEFAULT expr Specifies a default value to be used if a value is omitted in the
INSERT statement

column Is the name of the column

datatype Is the column’s data type and length

column_constraint Is an integrity constraint as part of the column definition

table_constraint Is an integrity constraint as part of the table definition
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Defining Constraints

« Example of a column-level constraint:

CREATE TABLE employees(

employee_id NUMBER(6)
CONSTRAINT emp_emp_id_pk PRIMARY KEY, @
first_name  VARCHAR2(20),

---);
Example of a table-level constraint:

CREATE TABLE employees(
employee id NUMBER(6),
first_name  VARCHAR2(20),

job_id VARCHAR2(10) NOT NULL, @
CONSTRAINT emp_emp_id_pk
PRIMARY KEY (EMPLOYEE_1D));
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Defining Constraints (continued)

Constraints are usually created at the same time as the table. Constraints can be added to a table after
its creation and also be temporarily disabled.

Both examples in the slide create a primary key constraint on the EMPLOYEE__ 1D column of the
EMPLOYEES table.

1. The first example uses the column-level syntax to define the constraint.

2. The second example uses the table-level syntax to define the constraint.

More details about the primary key constraint are provided later in this lesson.
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NOT NULL Constraint

Ensures that null values are not permitted for the column:

EMPLOYEE_ID | FIRST NAME | LAST_MAME | EntalL |HIRE_DATE | JOB_ID | COMMISSION_PCT
100 Steven King SHING 17-JUN-B7  AD_PRES frul)
101 Neena Kochhar MMOCHH&R — 21-SEP-83 AD_WP [l
102 Lex De Haan LDEHAAN 13-JAN-93  AD_WP [l
103 Alexander Hunold AHUNOLD  03-JAN-90 IT_PROG [l
104 Bruce Ernst BERMST 21-MaY- IT_PROG trul
107 Diana Larentz DLOREMTZ ~ O7-FEB-93 IT_PROG trul
124 Kevin Mourgos MMOURGOS  1B-MOV-93 ST_MaN [l
141 Trenna Rajs TRAJS 17-0CT-85 ST_CLERK [l
142 Curtis Davies CDAVIES 29-JAN-97 ST_CLERK [l
143 Randall Matos RMATOS 15-MAR-95 ST_CLERK trul
144 Peter Vargas PVARGAS  09-JUL-95 ST_CLERK trul
149 Eleni Zlathey EZLOTKEY — 20-JAN-0D S&_MAN 02
174 Ellen Sbel EABEL 11-M&Y-96 S8_REP » 03
' |
NOT NULL constraint Absence of NOT NULL
(Primary Key enforces |__ NOT NULL

constraint (Any row can
contain a null value for
this column.)
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NOT NULL Constraint

The NOT NULL constraint ensures that the column contains no null values. Columns without the NOT
NULL constraint can contain null values by default. NOT NULL constraints must be defined at the
column level. In the EMPLOYEES table, the EMPLOYEE_ ID column inherits a NOT NULL constraint
as it is defined as a primary key. Otherwise, the LAST_NAME, EMAIL, HIRE_DATE, and JOB_ 1D
columns have the NOT NULL constraint enforced on them.

NOT NULL constraint.) constraint

Note: Primary key constraint is discussed in detail later in this lesson.
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UNIQUE Constraint

_ UNIQUE constraint

EMPLOYEES
EMPLOYEE_|D | LAST MAME | EMAIL

100 King SKING

101 Kachhar NKOCHHAR

102 De Haan LDEHA&N

103 Hurold AHUNOLD

104 Ernet BERMST

107 Lorentz DLORENTZ

ﬁ INSERT INTO

| 208 SMITH JSMITH | — Allowed
| 209 SMITH JSMITH | = Not allowed:

already exists
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UNIQUE Constraint

A UNIQUE key integrity constraint requires that every value in a column or a set of columns (key) be
unique—that is, no two rows of a table can have duplicate values in a specified column or a set of
columns. The column (or set of columns) included in the definition of the UNIQUE key constraint is
called the unique key. If the UNTQUE constraint comprises more than one column, that group of
columns is called a composite unique key.

UNIQUE constraints enable the input of nulls unless you also define NOT NULL constraints for the
same columns. In fact, any number of rows can include nulls for columns without the NOT NULL

constraints because nulls are not considered equal to anything. A null in a column (or in all columns
of a composite UNIQUE key) always satisfies a UNIQUE constraint.

Note: Because of the search mechanism for the UNIQUE constraints on more than one column, you
cannot have identical values in the non-null columns of a partially null composite UNIQUE key
constraint.
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UNIQUE Constraint

Defined at either the table level or the column level:

CREATE TABLE employees(

employee_id NUMBER(6) ,

last_name VARCHAR2(25) NOT NULL,
email VARCHAR2(25),

salary NUMBER(8,2),
commission_pct NUMBER(Z2,2),

hire_date DATE NOT NULL,

[CONSTRAINT emp_email_uk UNIQUE(email));
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UNIQUE Constraint (continued)

UNIQUE constraints can be defined at the column level or table level. You define the constraint at
the table level when you want to create a composite unique key. A composite key is defined when
there is not a single attribute that can uniquely identify a row. In that case, you can have a unique key
that is composed of two or more columns, the combined value of which is always unique and can
identify rows.

The example in the slide applies the UNIQUE constraint to the EMAIL column of the EMPLOYEES
table. The name of the constraint is EMP_EMAIL_UK.

Note: The Oracle server enforces the UN IQUE constraint by implicitly creating a unique index on the
unique key column or columns.
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PRIMARY KEY Constraint

DEPARTMENTS — PRIMARY KEY
DEFARTMENT ID | DEFARTMENT NAME | MANAGER_ID | LOCATION_ID
1 10 Adiristration 200 1700
2 20 Marketing 201 1500
3 50 Shipping 124 1500
4 BOIT 103 1400
5 80 Sales 143 2500
B 30 Execitive 100 1700
7 110 Accounting 205 1700
3 190 Contracting {nully 1700
Not allowed ﬁINSERT INTO
(null value)
| Public &ccounting 124 2500
| 4 50 Finarice 124 1scu:||

Not allowed |
(50 already exists)
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PRIMARY KEY Constraint

A PRIMARY KEY constraint creates a primary key for the table. Only one primary key can be created
for each table. The PRIMARY KEY constraint is a column or a set of columns that uniquely identifies
each row in a table. This constraint enforces the uniqueness of the column or column combination
and ensures that no column that is part of the primary key can contain a null value.

Note: Because uniqueness is part of the primary key constraint definition, the Oracle server enforces
the uniqueness by implicitly creating a unique index on the primary key column or columns.
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FOREIGN KEY Constraint

DEPARTMENTS
PRIMARY ——l DEPARTMENT ID | DEPARTMENT _MNAME | MANAGER_ID | LOCATION D
KEY 1 10 Adrinistration 200 1700
2 20 Marketing 201 1500
3 50 Shipping 124 1500
4 60T 103 1400
5 80 Sales 143 2500
EMPLOYEES
EMPLOYEE_ID | LAST MAME | DEPARTMENT_D |[—— FORE I GN
1 100 Kirg a0 KEY
2 101 Kochhar 0]
3 102 De Haan =]
4 103 Hunaold B0
5 104 Ernst E0
ﬁlNSERT INTO Not allowed
(9 does not
200 Fard g ex|st)
201 Fard B0 Allowed
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FOREIGN KEY Constraint

The FOREIGN KEY (or referential integrity) constraint designates a column or a combination of

columns as a foreign key and establishes a relationship with a primary key or a unique key in the
same table or a different table.

In the example in the slide, DEPARTMENT _ID has been defined as the foreign key in the

EMPLOYEES table (dependent or child table); it references the DEPARTMENT _ 1D column of the
DEPARTMENTS table (the referenced or parent table).

Guidelines
» A foreign key value must match an existing value in the parent table or be NULL.
« Foreign keys are based on data values and are purely logical, rather than physical, pointers.
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FOREIGN KEY Constraint

Defined at either the table level or the column level:

CREATE TABLE employees(

employee_id NUMBER(6),

last_name VARCHAR2(25) NOT NULL,
email VARCHAR2(25),

salary NUMBER(8,2),
commission_pct NUMBER(Z2,2),

hire_date DATE NOT NULL,

department_id NUMBER(4),
CONSTRAINT emp_dept_fk FOREIGN KEY (department_id)
REFERENCES departments(department_id),
CONSTRAINT emp_emanl_uk UNIQUE(email));
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FOREIGN KEY Constraint (continued)

FOREIGN KEY constraints can be defined at the column or table constraint level. A composite
foreign key must be created by using the table-level definition.

The example in the slide defines a FOREIGN KEY constraint on the DEPARTMENT _ID column of
the EMPLOYEES table, using table-level syntax. The name of the constraint is EMP_DEPT_FK.

The foreign key can also be defined at the column level, provided that the constraint is based on a
single column. The syntax differs in that the keywords FOREIGN KEY do not appear. For example:
CREATE TABLE employees
(...
department_id NUMBER(4) CONSTRAINT emp_deptid_fk
REFERENCES departments(department_id),

Oracle Database 11g: SQL Fundamentals | 10 - 25



FOREIGN KEY Constraint:
Keywords

 FOREIGN KEY: Defines the column in the child table at the
table-constraint level

 REFERENCES: Identifies the table and column in the parent
table

* ON DELETE CASCADE: Deletes the dependent rows in the
child table when a row in the parent table is deleted

* ON DELETE SET NULL: Converts dependent foreign key
values to null
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FOREIGN KEY Constraint: Keywords

The foreign key is defined in the child table and the table containing the referenced column is the

parent table. The foreign key is defined using a combination of the following keywords:
- FOREIGN KEY is used to define the column in the child table at the table-constraint level.

- REFERENCES identifies the table and the column in the parent table.
- ON DELETE CASCADE indicates that when a row in the parent table is deleted, the dependent

rows in the child table are also deleted.
- ONDELETE SET NULL indicates that when a row in the parent table is deleted, the foreign key

values are set to null.
The default behavior is called the restrict rule, which disallows the update or deletion of referenced
data.
Without the ON DELETE CASCADE or the ON DELETE SET NULL options, the row in the parent
table cannot be deleted if it is referenced in the child table.
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CHECK Constraint

» Defines a condition that each row must satisfy

» The following expressions are not allowed:
— References to CURRVAL, NEXTVAL, LEVEL, and ROWNUM
pseudocolumns
— Calls to SYSDATE, UID, USER, and USERENV functions

— Queries that refer to other values in other rows

..., salary NUMBER(2)

CONSTRAINT emp_salary_min
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CHECK Constraint
The CHECK constraint defines a condition that each row must satisfy. The condition can use the same
constructs as the query conditions, with the following exceptions:
» References to the CURRVAL, NEXTVAL, LEVEL, and ROWNUM pseudocolumns
» Callsto SYSDATE, UID, USER, and USERENV functions
« Queries that refer to other values in other rows
A single column can have multiple CHECK constraints that refer to the column in its definition. There
is no limit to the number of CHECK constraints that you can define on a column.

CHECK constraints can be defined at the column level or table level.
CREATE TABLE employees

(

salary NUMBER(8,2) CONSTRAINT emp_salary_min
CHECK (salary > 0),
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CREATE TABLE: Example

CREATE TABLE employees
( employee_id NUMBER(6)
CONSTRAINT emp_employee_id PRIMARY KEY
, First_name VARCHAR2(20)
, last_name VARCHAR2(25)
CONSTRAINT emp_last name_nn NOT NULL
, email VARCHAR2(25)
CONSTRAINT emp_email_nn NOT NULL
CONSTRAINT emp_email_uk UNIQUE
, phone_number  VARCHAR2(20)
, hire_date DATE
CONSTRAINT emp_hire_date_nn NOT NULL
, job_id VARCHAR2(10)
CONSTRAINT emp_job_nn NOT NULL
, salary NUMBER(8, 2)
CONSTRAINT emp_salary_ck CHECK (salary>0)
, commission_pct NUMBER(2,2)
, manager_id NUMBER(6)
CONSTRAINT emp_manager_fk REFERENCES
employees (employee id)
, department_id NUMBER(4)
CONSTRAINT emp_dept_fk REFERENCES
departments (department_id));
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CREATE TABLE: Example

The example in the slide shows the statement that is used to create the EMPLOYEES table in the HR
schema.
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Violating Constraints

UPDATE employees
SET | department 1d = 55|
WHERE department_id 110;

Error starting at line 1 in command:
UPDATE eumployees

3ET department_id = 55

WHEFE department id = 110

Error renorts

30L Error: ORA-DEZ291: integrity constraint (0RAlS.EMP_DEPT _FE) wiolated - parent key not fou.ndl
02291, 00000 - "integrity constraint (%s.%2) violated - parent key not found”™
*Cause: L foreigh key walue has no natching primary key walue,
*hcotion: Delete the foreigm key or add a matching primary key.

Department 55 does not exist.
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Violating Constraints

When you have constraints in place on columns, an error is returned if you try to violate the

constraint rule. For example, if you try to update a record with a value that is tied to an integrity
constraint, an error is returned.

In the example in the slide, department 55 does not exist in the parent table, DEPARTMENTS, and so
you receive the “parent key not found” violation ORA-02291.
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Violating Constraints

You cannot delete a row that contains a primary key that is
used as a foreign key in another table.

DELETE FROM departments
WHERE department_id = 60;

Error starting at line 1 in command:

DELETE FROM departments

WHERE department_id = a0

Error report:

30L Error: ORA-0Z292: integrity constraint (0FRALla.EMP_DEPT_FE) wiolated - child record found

02292, 00000 - "integrity constraint (%3.%3) wiolated - child record found™

*Lause: attenpted to delete a parent key walue that had a foreimgm
dependency.

*hction: delete dependencies first then parent or disahle constraint.
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Violating Constraints (continued)

If you attempt to delete a record with a value that is tied to an integrity constraint, an error is
returned.

The example in the slide tries to delete department 60 from the DEPARTMENTS table, but it results
in an error because that department number is used as a foreign key in the EMPLOYEES table. If the

parent record that you attempt to delete has child records, then you receive the “child record found”
violation ORA-02292.

The following statement works because there are no employees in department 70:
DELETE FROM departments
WHERE department_id = 70;

|l rows deletedl
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Creating a Table
Using a Subquery

» Create a table and insert rows by combining the CREATE
TABLE statement and the AS subquery option.

CREATE TABLE table
[(column, column...)]
AS subquery;

» Match the number of specified columns to the number of
subquery columns.

* Define columns with column names and default values.
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Creating a Table Using a Subquery

A second method for creating a table is to apply the AS subquery clause, which both creates the
table and inserts rows returned from the subquery.

In the syntax:

table is the name of the table

column s the name of the column, default value, and integrity constraint

subquery is the SELECT statement that defines the set of rows to be inserted into
the new table

Guidelines

» The table is created with the specified column names, and the rows retrieved by the SELECT
statement are inserted into the table.

* The column definition can contain only the column name and default value.

« If column specifications are given, the number of columns must equal the number of columns in
the subquery SELECT list.

 If no column specifications are given, the column names of the table are the same as the column
names in the subquery.

» The column data type definitions and the NOT NULL constraint are passed to the new table. Note
that only the explicit NOT NULL constraint will be inherited. The PRIMARY KEY column will
not pass the NOT NULL feature to the new column. Any other constraint rules are not passed to
the new table. However, you can add constraints in the column definition.
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Creating a Table
Using a Subquery

CREATE TABLE dept80
AS

SELECT employee 1d, last _name,
salary*12 ANNSAL,
hire_date

FROM employees

WHERE department id = 80;

b )
CEEATE TABLE succeeded.

DESCRIBE dept80

Hame Null Type
EMPLOYEE ID HITMEER (&)
LAST_NAME NOT NULL VARCHARZ (Z25)
ANNGAL NUUMEER.
HIFRE_DATE NOT NULL DATE
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Creating a Table Using a Subquery (continued)

The example in the slide creates a table named DEPT80, which contains details of all the employees
working in department 80. Notice that the data for the DEPT80 table comes from the EMPLOYEES
table.

You can verify the existence of a database table and check the column definitions by using the
DESCRIBE command.

However, be sure to provide a column alias when selecting an expression. The expression
SALARY*12 is given the alias ANNSAL. Without the alias, the following error is generated:

Error starting at line 1 in command:

CEEATE TAELE depts0

A% FELECT employee_id, last_name,

salarvy*lZ,

hire date FROM employessz WHERE department id = 30O
Error at Command Line:3 Column:é

Error report:

SQL Error: 0ORA-00995: must name this expression with a column alias
00235, 00000 - "must name this expression with a column alias™
*Cauze:

*hction:
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Lesson Agenda

Database objects

— Naming rules
CREATE TABLE statement:

— Access another user’s tables

— DEFAULT option
Data types
Overview of constraints: NOT NULL, PRIMARY KEY,
FOREIGN KEY, CHECK constraints
Creating a table using a subquery
ALTER TABLE

— Read-only tables
DROP TABLE statement
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ALTER TABLE Statement

Use the ALTER TABLE statement to:

* Add a new column

Modify an existing column definition
Define a default value for the new column
Drop a column

Rename a column
Change table to read-only status
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ALTER TABLE Statement

After you create a table, you may need to change the table structure for any of the following reasons:
* You omitted a column.
* Your column definition or its name needs to be changed.
* You need to remove columns.
* You want to put the table into the read-only mode

You can do this by using the ALTER TABLE statement.
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Read-Only Tables

Use the ALTER TABLE syntax to put a table into the read-only
mode:

* Prevents DDL or DML changes during table maintenance
* Change it back into read/write mode

ALTER TABLE employees READ ONLY;

-— perform table maintenance and then
-- return table back to read/write mode

ALTER TABLE employees READ WRITE;
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Read-Only Tables

With Oracle Database 11g, you can specify READ ONLY to place a table in the read-only mode.
When the table is in the READ-ONLY mode, you cannot issue any DML statements that affect the
table or any SELECT ... FOR UPDATE statements. You can issue DDL statements as long as
they do not modify any data in the table. Operations on indexes associated with the table are allowed
when the table is in the READ ONLY mode.

Specify READ/WRITE to return a read-only table to the read/write mode.

Note: You can drop a table that is in the READ ONLY mode. [ * [ JDROP [ so0ve_Le?
N valT_[ /00D @0« e[ Jvavi_ e[ ae s0vX\11? 4
vITT 220« faaelgav vl f@al @a?e?10 44

X[M-veoX _[neln? 4v[ Tov 2l _hvNgaelgavvClgeeC Oy

@ /anvi X[ Cve ol _[veaeoCpaelgavvC[ ? 4v[ [Tge?g
Oov_[oXMv_[«XealgvEllve®ve [« @14 X[ -veXl [
[evell 2 veuvipuv_Joa j1aelgvC 4 On?2f MOl @ap
[Tv_I"xX?2mmve_[? 4 400

For information about the ALTER TABLE statement, see the course titled Oracle Database 10g SQL
Fundamentals I1.
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Lesson Agenda

Database objects

— Naming rules
CREATE TABLE statement:

— Access another user’s tables

— DEFAULT option
Data types
Overview of constraints: NOT NULL, PRIMARY KEY,
FOREIGN KEY, CHECK constraints
Creating a table using a subquery
ALTER TABLE

— Read-only tables
DROP TABLE statement
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Dropping a Table

* Moves a table to the recycle bin
* Removes the table and all its data entirely if the PURGE
clause is specified

* Invalidates dependent objects and removes object privileges
on the table

DROP TABLE dept80;

[DROP TABLE deptdn succeeded.]
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Dropping a Table
The DROP TABLE statement moves a table to the recycle bin or removes the table and all its data
from the database entirely. Unless you specify the PURGE clause, the DROP TABLE statement does
not result in space being released back to the tablespace for use by other objects, and the space
continues to count towards the user’s space quota. Dropping a table invalidates the dependent objects
and removes object privileges on the table.

When you drop a table, the database loses all the data in the table and all the indexes associated
with it.

Syntax

DROP TABLE table [PURGE]

In the syntax, table is the name of the table.

Guidelines
» All the data is deleted from the table.
* Any views and synonyms remain, but are invalid.
» Any pending transactions are committed.
» Only the creator of the table or a user with the DROP ANY TABLE privilege can remove a table.

Note: Use the FLASHBACK TABLE statement to restore a dropped table from the recycle bin. This is
discussed in detail in the course titled Oracle Database 11g: SQL Fundamentals II.
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Summary

In this lesson, you should have learned how to use the CREATE
TABLE statement to create a table and include constraints:

» Categorize the main database objects

Review the table structure

List the data types that are available for columns
Create a simple table

Explain how constraints are created at the time of table
creation

Describe how schema objects work
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Summary
In this lesson, you should have learned how to do the following:
CREATE TABLE
» Use the CREATE TABLE statement to create a table and include constraints.
» Create a table based on another table by using a subquery.
DROP TABLE

* Remove rows and a table structure.
* When executed, this statement cannot be rolled back.
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Practice 10: Overview

This practice covers the following topics:
» Creating new tables
Creating a new table by using the CREATE TABLE AS syntax
Verifying that tables exist
Setting a table to read-only status
Dropping tables
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Practice 10: Overview

Create new tables by using the CREATE TABLE statement. Confirm that the new table was added to
the database. You also learn to set the status of a table as READ ONLY and then revert to
READ/WRITE.

Note: For all the DDL and DML statements, click the Run Script icon (or press [F5]) to execute the
query in SQL Developer. This way you get to see the feedback messages on the Script Output tab
page. For SELECT queries, continue to click the Execute Statement icon or press [F9] to get the
formatted output on the Results tab page.
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Practice 10
1. Create the DEPT table based on the following table instance chart. Save the statement in a
script called lab_10 _01.sql, and then execute the statement in the script to create the table.
Confirm that the table is created.

Column Name ID NAME

Key Type Primary key

Nulls/Unique

FK Table

FK Column

Data type NUMBER VARCHAR2
Length 7 25

Name Null Type

ID NOT NOLL NUMEEE(7)
NAME VARCHARZ (25)

2. Populate the DEPT table with data from the DEPARTMENTS table. Include only columns that
you need.

3. Create the EMP table based on the following table instance chart. Save the statement in
ascript called lab_10_03.sqgl, and then execute the statement in the script to create the
table. Confirm that the table is created.

Column Name | 1D LAST_NAME FIRST_NAME DEPT_ID
Key Type

Nulls/Unique

FK Table DEPT
FK Column ID

Data type NUMBER VARCHAR2 VARCHAR2 NUMBER
Length 7 25 25 7

Name Mull Type

ID NUMEER.(7)

La3T NAME VARCHARZ [25)
FIRST NAME VARCHARZ (25)
DEPT_ID NUMEER. (7]
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Practice 10 (continued)

4. Create the EMPLOYEES?2 table based on the structure of the EMPLOYEES table. Include only
the EMPLOYEE_ ID, FIRST_NAME, LAST_NAME, SALARY, and DEPARTMENT_ID
columns. Name the columns in your new table 1D, FIRST_NAME, LAST _NAME, SALARY,
and DEPT _ID, respectively.

. Alter the EMPLOYEES2 table status to read-only.
6. Try to insert the following row in the EMPLOYEES2 table:

ID FIRST_NAME LAST_NAME SALARY DEPT_ID
34 Grant Marcie 5678 10

You get the following error message:

Error starting at line 1 in commatid:

INZEET INTO employeesz

VALUES (34, 'Grant', 'Marcie', 5678,10)

Error at Command Line:l Column:l:d

Error report:

SQL Error: 0RA4-12051: update operation not allowed on table "0R4lG"™."EMPLOYEESZ™

12081, 00000 - "update operation not allowed on table Y&Esy 0\ "3,
*Cause: At attempt was made to update a read-only materialized wiew.
*hAction: No action recuired. Only Oracle is allowed to update a

read-only materialized wiemn.

7. Revert the EMPLOYEES2 table to the read/write status. Now, try to insert the same row again.
You should get the following messages:

ALTEER TAELE employeeszZ succeeded.
l rows inserted

8. Drop the EMPLOYEES2 table.
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