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Objectives

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

List the features of Oracle9i

Discuss the theoretical and physical aspects of
a relational database

Describe the Oracle implementation of the
RDBMS and ORDBMS

OoORrRACLE
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Oracle9i

ORACLE

INTERNET
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Oracle9i
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Oracle9i Application Server

S
RS
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Oracle9i Database

DATABASE
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Relational and Object Relational Database
Management System

Relational model and object relational model
User-defined data types and objects

Fully compatible with relational database
Support of multimedia and large objects
High-quality database server features

OoORrRACLE
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Oracle Internet Platform

Clients

Business logic  Presentation and
and data business logic

Application
servers

l Network services l
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System Development Life Cycle

Production
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Data Storage on Different Media

Database

Electronic Filing cabinet
spreadsheet

OoORrRACLE
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Relational Database Concept

Dr. E.F. Codd proposed the relational model for
database systems in 1970.

It is the basis for the relational database
management system (RDBMS).

The relational model consists of the following:
Collection of objects or relations
Set of operators to act on the relations
Data integrity for accuracy and consistency

ORACLE
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Definition of a Relational Database

A relational database is a collection of relations or
two-dimensional tables.

ENT_NAME |MANAGER_ID

OoORrRACLE
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Data Models

\11,

~”~

amm

~

>

Model of
system _
in client’s Entity model of >_
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Table model
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Tables on disk
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Entity Relationship Model

Create an entity relationship diagram from
business specifications or narratives

ENMPLOYEE . DEPARTIVENT
assigned to
#H* number | B number
* name * name
0 job title composed of = location
Scenario
“...Assign one or more employees to a
department .. .”
“...Some departments do not yet have assigned
employees .. .”
ORACLE
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Entity Relationship
Modeling Conventions

Entity Attribute
Soft box Singular name
Singular, unigue name Lowercase
Uppercase Mandatory marked with “*”
Synonym in pzientheses Optional marked with “0”
EMPLOYEE assigned to DEPARTIVENT
H* number . number
5 AL composed of ; e
0 job title 0 location

Unigue Identifier (UID)
Primary marked with “#”
Secondary marked with “(#)”

OoORrRACLE
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Relating Multiple Tables

Each row of data in a table is uniquely
Identified by a primary key (PK).
You can logically relate data from multiple

tables using foreign keys (FK).
Table Name: DEPARTMENTS

Table Name: EMPLOYEES

Primary key Foreign key Primary key

ORACLE
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Relational Database Terminology

[PEPARTMENT _ID
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Relational Database Properties

A relational database:

Can be accessed and modified by executing
structured query language (SQL) statements

Contains a collection of tables with no physical
pointers

Uses a set of operators

OoORrRACLE
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Communicating with a RDBMS

Using SQL
SQL statement
Is entered. Statement is sent to
SELECT depart ment _name — Oracle Server.
FROM departnents;

Oracle
server

OoORrRACLE
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Relational Database Management System

Oracle
server

I
I
|
I
|
User tables | Data
dictionary
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SQL Statements

Data retrieval

| NSERT

UPDATE Data manipulation language (DML)
DELETE

\ =€

CREATE

ALTER
DROP Data definition language (DDL)

RENAME
TRUNCATE
COW T

RCOLLBACK Transaction control
SAVEPO NT

GRANT
Data control language (DCL)

OoORrRACLE
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Tables Used in the Course
EMPLOYEES

DEPARTNENTS JOB_GRADES
OoORrRACLE
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Summary

The Oracle9i Server is the database for Internet
computing.

Oracle9i is based on the object relational database
management system.

Relational databases are composed of relations,
managed by relational operations, and governed
by data integrity constraints.

With the Oracle Server, you can store and manage
Information by using the SQL language and
PL/SQL engine.

OoORrRACLE
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Objectives

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

List the capabilities of SQL SELECT statements
Execute a basic SELECT statement

Differentiate between SQL statements and
ISQL*Plus commands

ORACLE
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Table 1

Join

Capabilities of SQL SELECT Statements

Selection
I D I I
1 1 1 1

Table 1

Table 2
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Basic SELECT Statement

SELECT *|{[ DI STI NCT] col um| expression [alias], ...}

FROM t abl e;

SELECT identifies what columns
FROMidentifies which table

ORACLE
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Selecting All Columns

SELECT

FROM departnents;

ORACLE
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Selecting Specific Columns

_id,
ment s;

ORACLE

1-6 Copyright © Oracle Corporation, 2001. All rights reserved.




Writing SQL Statements

SQL statements are not case sensitive.
SQL statements can be on one or more lines.

Keywords cannot be abbreviated or split
across lines.

Clauses are usually placed on separate lines.
Indents are used to enhance readability.

ORACLE
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Column Heading Defaults

ISQL*Plus:
Default heading justification: Center
Default heading display: Uppercase
SQL*Plus:
Character and Date column headings are left-
justified
Number column headings are right-justified
Default heading display: Uppercase

ORACLE
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Arithmetic Expressions

Create expressions with number and date data by
using arithmetic operators.

Operator | Description

Add
Subtract

Multiply

Divide

ORACLE
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Using Arithmetic Operators

SELECT | ast _nane, salary, [salary + 300

FROM enpl oyees;

kOO0 |

ORACLE
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Operator Precedence

N /

* Multiplication and division take priority over
addition and subtraction.

* Operators of the same priority are evaluated from
left to right.

* Parentheses are used to force prioritized
evaluation and to clarify statements.

ORACLE
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Operator Precedence

SELECT | ast _nane, salary, |12*sal ary+100

FROM enpl oyees;

ORACLE
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Using Parentheses

SELECT | ast _nane, salary, |12*(sal ary+100)

FROM enpl oyees;

:l:l FOWs

ORACLE
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Defining a Null Value

A null is a value that is unavailable, unassigned,
unknown, or inapplicable.

A null is not the same as zero or a blank space.

SELECT | ast _nane, job id, salary,

FROM  enpl oyees;

20 rowes selected.

ORACLE
1-14 Copyright © Oracle Corporation, 2001. All rights reserved.




Null Values
In Arithmetic Expressions

Arithmetic expressions containing a null value
evaluate to null.

SELECT | ast _nane, |12*sal ary*conm ssi on_pct

FROM  enpl oyees;

12*SALARY-COMMISSION PCT

\Kachhar

20640 |

ORACLE
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Defining a Column Alias

A column alias:
Renames a column heading
Is useful with calculations

Immediately follows the column name - there can
also be the optional AS keyword between the

column name and alias

Requires double quotation marks if it contains
spaces or special characters or is case sensitive

ORACLE
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Using Column Aliases

SELECT | ast _nanme AS|[nanme] conmi ssion_pct
FROM  enpl oyees;

IZIH Haan

20 rowes selected.

SELECT | ast _nane sal ary*12 ["Annual Sal ary"
FROM  enpl oyees;

Annual Salary

|De Haan

20 rows selected.

ORACLE
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Concatenation Operator

A concatenation operator:

Concatenates columns or character strings to
other columns

Is represented by two vertical bars (||)

Creates aresultant column that is a character
expression

ORACLE
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Using the Concatenation Operator

| ast _name| || ob_i d AS "Enpl oyees"
enpl oyees;

20 rowes selected.

ORACLE
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Literal Character Strings

A literal is a character, a number, or a date
Included in the SELECT list.

Date and character literal values must be enclosed
within single quotation marks.

Each character string is output once for each
row returned.

ORACLE
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Using Literal Character Strings

SELECT | ast _nane ||
AS "Enpl oyee Detail s"
FROM enpl oyees;

Employee Details

20 rows selected.

ORACLE
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Duplicate Rows

The default display of queries is all rows, including
duplicate rows.

SELECT departnent id
FROM enpl oyees;

20 rowes selected.

ORACLE
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Eliminating Duplicate Rows

Eliminate duplicate rows by using the DI STI NCT
keyword in the SELECT clause.

SELECT [DI STI NCT |departnent id

FROM enpl oyees;

ORACLE
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SQL and iISQL*Plus Interaction

SQL statements

Oracle

ser'ver
ISQL*Plus Query results
commands

Formatted report

@ Client l ll l

ORACLE
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SQL Statements Versus
ISQL*Plus Commands

SQL ISQL*Plus
A language An environment
ANSI standard Oracle proprietary
Keyword cannot be Keywords can be
abbreviated abbreviated
Statements manipulate Commands do not allow
data and table definitions manipulation of values in
In the database the database

Runs on a browser

Centrally loaded, does not
have to be implemented
on each machine

ISQL*Plus
commands

ORACLE
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Overview of ISQL*Plus

After you log into iISQL*Plus, you can:
Describe the table structure
Edit your SQL statement
Execute SQL from iSQL*Plus

Save SQL statements to files and append SQL
statements to files

Execute statements stored in saved files

Load commands from a text file into the iISQL*Plus
Edit window

ORACLE
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Logging In to ISQL*Plus

From your Windows browser environment:

nartlpdate M ktplace

ORACLE iSQL*Plus

Usemname: [

Fasswiord: M&
Connection Identifier: rwwwwww
Frivile (S1=5 | ser

Log In ] Clear

ORACLE
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The ISQL*Plus Environment

®O00O

ORACLE iSQL*Plus Psssword Logout ek

Script Locati |:::|r'|1. Browse... ] Lol Sl

Enter statements:

Clear Screen Save Script

ORACLE
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Displaying Table Structure

Use the iISQL*Plus DESCRI BE command to display
the structure of a table.

DESC] Rl BE] t abl enane

ORACLE
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Displaying Table Structure

DESCRI BE enpl oyees

ORACLE
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Interacting with Script Files

ORACLE iSQL*Plus Pssaword Logout ek

Script Locatio r|: Browse... | Load Script

Enter statements:

SELECT | ast_nane, hire_date, salary
FROM enpl oyees;

Execute Output: Woaorle Screen |« Clear Screen Save Script

ORACLE
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Interacting with Script Files

Password  Log Ot Help

ORACLE o iSQL*Plus

Script Location: D:\tenp\enp_sql . htm Browse... | Load Script

Enter statements:

SELECT | ast_nane, hire_date, salary
FROM  enpl oyees;

Execute Cutput: |Work Screen x Clear Screen

ORACLE
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Interacting with Script Files

ORACLE iSQL*Plus Pssaword Logout ek

Script Ll:::n:::;ati[::lrli Browse... | Load Script

Enter statements:

DESCRI BE enpl oyees
SELECT first_nane, |ast _nane, job id

enpl oyees;

? ¢

Execute Output Woark Screen = Clear Screen oave Script

ORACLE
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Summary

In this lesson, you should have learned how to:
Write a SELECT statement that:
Returns all rows and columns from a table
Returns specified columns from a table

Uses column aliases to give descriptive column
headings

Use the iISQL*Plus environment to write, save, and
execute SQL statements and iISQL*Plus commands.

SELECT  *|{[ DI STI NCT] col um| expression [alias], ...}

FROM t abl e;

ORACLE
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Practice 1 Overview

This practice covers the following topics:
Selecting all data from different tables
Describing the structure of tables

Performing arithmetic calculations and specifying
column names

Using iISQL*Plus

ORACLE
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Restricting and ting Data
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Objectives

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

Limit the rows retrieved by a query
Sort the rows retrieved by a query

ORACLE
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Limiting Rows Using a Selection

EMPLOYEES

20 rows selected.

“retrieve all
employees
In department 90”

ORACLE
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Limiting the Rows Selected

Restrict the rows returned by using the WHERE
clause.

SELECT  *|{[ DI STI NCT] col um| expression [alias],...}
FROM t abl e

VWHERE condition(s)]

The WHERE clause follows the FROMclause.

ORACLE
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Using the WHERE Clause

SELECT enpl oyee id, |last _nane, job id, departnent id
FROM pl oyees
VWHERE departnent _id = 90 |;

ORACLE
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Character Strings and Dates

Character strings and date values are enclosed in
single quotation marks.

Character values are case sensitive, and date
values are format sensitive.

The default date format is DD-MON-RR.

SELECT | ast_nane, job id, departnment id

FROM enpl oyees
VWHERE | ast _nane

ORACLE
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Comparison Conditions

N P

Less than or equal to
Not equal to

2-7 Copyright © Oracle Corporation, 2001. All rights reserved.
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Using Comparison Conditions

SELECT | ast _nane, salary
FROM  enpl oyees

VWHERE sal ary |<= 3000

ORACLE
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Other Comparison Conditions

BETWEEN Between two values (inclusive),

... AND. . .

ORACLE
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Using the BETWEEN Condition

Use the BETWEEN condition to display rows based on
a range of values.

SELECT | ast _nane, salary
FROM  enpl oyees

VWHERE sal ary |BETWEEN 2500 AND 3500

Lower limit  Upper limit

ORACLE
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Using the | N Condition

Use the | Nmembership condition to test for values in
a list.

SELECT enpl oyee id, |ast _nane, salary, nmanager id
FROM enpl oyees

VWHERE nmmnager id|I N (100, 101, 201)|;

ORACLE
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Using the LI KE Condition

Use the LI KE condition to perform wildcard
searches of valid search string values.

Search conditions can contain either literal
characters or numbers:

%denotes zero or many characters.
__denotes one character.

first_nane

enpl oyees
first_name |LI KE ' S%

ORACLE
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Using the LI KE Condition

You can combine pattern-matching characters.

SELECT | ast _nane
FROM enpl oyees

VWHERE | ast _nane|LIKE ' o%

You can use the ESCAPE identifier to search for the
actual % and _ symbols.

ORACLE
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Using the NULL Conditions

Test for nulls with the I S NULL operator.

SELECT | ast _nanme, nmnager id

ORACLE
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Logical Conditions

Returns TRUE if both component
conditions are true

Returns TRUE if either component
condition is true

Returns TRUE if the following
condition is false

ORACLE
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Using the AND Operator

AND requires both conditions to be true.

SELECT enpl oyee id, |last _nane, job id, salary
FROM  enpl oyees

VWHERE |sal ary >=10000

AND job_id LIKE ' %VAN%

ORACLE

2-16 Copyright © Oracle Corporation, 2001. All rights reserved.



Using the OR Operator

CRrequires either condition to be true.

SELECT enpl oyee id, |last _nane, job id, salary
FROM enpl oyees

sal ary >= 10000
R job_id LIKE ' %vVANY |

2 rows selected.

ORACLE
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Using the NOT Operator

SELECT | ast _nane, job id
FROM  enpl oyees
job_id
NOT IN ('IT PROG, 'ST CLERK , 'SA REP )|

10 rowes selected.

ORACLE
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Rules of Precedence

Order Evaluated

Operator

Arithmetic operators
Concatenation operator
Comparison conditions

| ST NOT] NULL, LI KE, [ NOT] I N
[ NOT] BETWEEN

NOT logical condition

AND logical condition

CRlogical condition

Override rules of precedence by using parentheses.

ORACLE

2-1

(o]

Copyright © Oracle Corporation, 2001. All rights reserved.



Rules of Precedence

SELECT | ast _nane, job id, salary
FROM  enpl oyees

WHERE job id = "'SA REF

OR job id " AD PRES

AND sal ary > 15000;

ORACLE
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VWHERE

Rules of Precedence

Use parentheses to force priority.

SELECT | ast _nane, job id, salary
enpl oyees

job_ id = 'SA REFP

fob id = 'AD PRES')

sal ary > 15000;

Copyright © Oracle Corporation, 2001. All rights reserved.
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ORDER BY Clause

Sort rows with the ORDER BY clause

ASC: ascending order, default
DESC: descending order

The ORDER BY clause comes last in the SELECT

statement.
SELECT | ast _nane, job _id, departnent id, hire date
FROM enpl oyees

ORDER BY hire_date|;

20 rows selected.

ORACLE
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Sorting in Descending Order

SELECT | ast _nane, job_ id, departnent _id, hire date
FROM enpl oyees
ORDER BY hire_dat e |DESC|;

20 ron

ORACLE
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Sorting by Column Alias

SELECT enpl oyee id, |ast_nanme, salary*12

FROM eml oyvees

84000 |

selected.

ORACLE
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Sorting by Multiple Columns

The order of ORDER BY list is the order of sort.

SELECT | ast _nanme, departnent _id, salary
FROM  enpl oyees
ORDER BY departnent id, salary DESC

20 rows selected.
You can sort by a column that is not in the
SELECT list.

ORACLE

2-25 Copyright © Oracle Corporation, 2001. All rights reserved.



Summary

In this lesson, you should have learned how to:
Use the WHERE clause to restrict rows of output

Use the comparison conditions
Use the BETVEEN I N, LI KE, and NULL conditions

Apply the logical AND, OR, and NOT operators
Use the ORDER BY clause to sort rows of output

SELECT *| {[ DI STI NCT] col umm| expression [alias],...}
FROM tabl e

VWHERE condi tion(s)]
CRDER BY {colum, expr, alias} [ASC DESC ]

ORACLE
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Practice 2 Overview

This practice covers the following topics:

Selecting data and changing the order of
rows displayed

Restricting rows by using the WHERE clause
Sorting rows by using the ORDER BY clause

ORACLE
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Objectives

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

Describe various types of functions available
in SQL

Use character, number, and date functions in
SELECT statements

Describe the use of conversion functions

ORACLE
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SQL Functions

Function
performs action

Copyright © Oracle Corporation, 2001. All rights reserved.

Output




Two Types of SQL Functions

Single-row
functions

Multiple-row
functions

AA;

3-4 Copyright © Oracle Corporation, 2001. All rights reserved.
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Single-Row Functions

Single row functions:
Manipulate data items
Accept arguments and return one value
Act on each row returned
Return one result per row
May modify the data type
Can be nested

Accept arguments which can be a column or an
expression

function_nane [(argl, arg2,...)]

ORACLE
Copyright © Oracle Corporation, 2001. All rights reserved.



Single-Row Functions

Number

FTOW
ctions

COnRVersion

3-6 Copyright © Oracle Corporation, 2001. All rights reserved.



Character Functions

CaSE-micniptiation
functions

UPPER SUBSTR

| Nl TCAP LENGTH
| NSTR
LPAD | RPAD
TR M
REPLACE

3-7 Copyright © Oracle Corporation, 2001. All rights reserved.



Case Manipulation Functions

These functions convert case for character strings.

LONER(' SQL Course') sgql course
UPPER("' SQL Course') SQL COURSE

| NI TCAP(' SQL Course') |Sgl Course

ORACLE
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Using Case Manipulation Functions

Display the employee number, name, and department
number for employee Higgins:

SELECT enpl oyee id, |ast _nane, departnent id
FROM  enpl oyees

VWHERE | ast _nane = 'higgins';

no rows sel ected

SELECT enpl oyee id, |ast _nane, departnent id
FROM enpl oyees

ORACLE
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Character-Manipulation Functions

These functions manipulate character strings:

CONCAT(' Hell o', '"World') Hel | oWor | d
SUBSTR(' Hel | oWorl d', 1, 5) Hel l o
LENGTH(' Hel | oWor | d') 10

| NSTR(' Hel | oWori d', 'W) 6

LPAD( sal ary, 10, ' *") * %% %% 24000
RPAD(sal ary, 10, '*') D4000* * * * *
TRIM'H FROM ' Helloworld ) |ellowrld

ORACLE
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Using the Character-Manipulation
Functions

SELECT enpl oyee_i d, CONCAT(first_nane, |ast_nane) |NAME

job_id, |LENGTH (| ast nane)|,
| NSTR(1 ast _nane, 'a') |"Contains '"a' ?"
enpl oyees

SUBSTR(job_id, 4) = "'REFP;

EMPLOYEE_ID LENGTH{LAST MAME)

ORACLE
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Number Functions

ROUND: Rounds value to specified decimal
—

TRUNC:. Truncates value to specified decimal
—

MOD: Returns remainder of division
—

ORACLE
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Using the ROUND Function

SELECT] ROUND( 45. 923, 2)|, [ROUND( 45. 923, 0) ]
ROUND( 45. 923, - 1) <—@

FROM  DUAL;

DUAL is a dummy table you can use to view results
from functions and calculations.

ORACLE
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Using the TRUNC Function

SELECT| TRUNC(45. 923, 2)), |TRUNC(45. 923)/,
TRUNC( 45. 923, - 2) <—@

FROM  DUAL;

TRUNC{43.923,2)

ORACLE
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Using the MOD Function

Calculate the remainder of a salary after it is divided
by 5000 for all employees whose job title is sales
representative.

SELECT | ast _nanme, salary, | MO sal ary, 5000)

FROM enpl oyees
WHERE job id = 'SA REP;

MOD(SALARY,5000)
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Working with Dates

Oracle database stores dates in an internal

numeric format: century, year, month, day, hours,
minutes, seconds.

The default date display format is DD-MON-RR.

Allows you to store 21st century dates in the 20th

century by specifying only the last two digits of the
year.

Allows you to store 20th century dates in the 21st
century in the same way.

SELECT | ast_nane,

FROM enpl oyees

VHERE | ast _nane |ike 'G%;

HIRE_DATE

ORACLE
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Working with Dates

SYSDATE is a function that returns:
Date
Time

ORACLE
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Arithmetic with Dates

Add or subtract a number to or from a date for a
resultant date value.

Subtract two dates to find the number of days
between those dates.

Add hours to a date by dividing the number of
hours by 24.

ORACLE
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Using Arithmetic Operators
with Dates

SELECT | ast _nane, |(SYSDATE-hire date)/7 AS WEEKS

FROM enpl oyees
VWHERE departnent id

ORACLE
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Date Functions

Function

MONTHS _BETWEEN

MONTHS

NEXT DAY

LAST DAY
ROUND
TRUNC

Description

Number of months
between two dates

Add calendar months to
date

Next day of the date
specified

Last day of the month

Round date

Truncate date

Copyright © Oracle Corporation, 2001. All rights reserved.
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Using Date Functions

MONTHS BETWEEN (' 01- SEP-95',"' 11- JAN-94')
—>» 19.6774194

ADD_MONTHS (' 11-JAN-94' ,6) =>'11-JUL-94’

NEXT DAY (' 01- SEP-95',"' FRI DAY')
=—> ' 08- SEP- 95’

LAST DAY(' 01- FEB- 95') —> ' 28- FEB- 95'

ORACLE
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Using Date Functions

Assume SYSDATE = ' 25-JUL-95":
ROUND( SYSDATE, ' MONTH ) —>  01- AUG 95

ROUND( SYSDATE ,' YEAR ) —>  01-JAN 96

TRUNC( SYSDATE ,' MONTH ) = 01-JUL-95

TRUNC( SYSDATE ,' YEAR ) —=—> 01-JAN- 95

ORACLE
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Practice 3, Part One: Overview

This practice covers the following topics:

Writing a query that displays the current date

Creating queries that require the use of numeric,
character, and date functions

Performing calculations of years and months of
service for an employee

ORACLE
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Conversion Functions
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Implicit Data Type Conversion

For assighments, the Oracle server can automatically
convert the following:

From

VARCHAR? or CHAR

VARCHAR2 or CHAR

NUVBER

VARCHARZ

DATE

ORACLE
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Implicit Data Type Conversion

For expression evaluation, the Oracle Server can
automatically convert the following:

I
@

From

VARCHAR2 or CHAR

NUMBER

VARCHAR2 or CHAR

DATE

ORACLE
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Explicit Data Type Conversion

TO NUMBER TO DATE
NUVBER CHARACTER DATE
TO CHAR TO CHAR

ORACLE
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Explicit Data Type Conversion

TO NUMBER TO DATE
NUVBER CHARACTER DATE
TO CHAR TO CHAR

ORACLE
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Using the TO CHAR Function with Dates

TO CHAR(dat e, 'fornat_nodel ')

The format model:

Must be enclosed in single quotation marks and is case
sensitive

Can include any valid date format element

Has an f melement to remove padded blanks or
suppress leading zeros

Is separated from the date value by a comma

ORACLE

3-31 Copyright © Oracle Corporation, 2001. All rights reserved.



Elements of the Date Format Model

YYYY Full year in numbers

YEAR Year spelled out

Two-digit value for month
MONTH Full name of the month

Three-letter abbreviation of the

_ Three-letter abbreviation of the
DY
day of the week

DAY Full name of the day of the week
_ Numeric day of the month

ORACLE
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Elements of the Date Format Model

* Time elements format the time portion of the date.

HH24: M : SS AM 15: 45: 32 PM

* Add character strings by enclosing them in double
guotation marks.

DD "of " MONTH 12 of OCTOBER

* Number suffixes spell out numbers.

ORACLE
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Using the TO CHAR Function with Dates

SELECT | ast _nane,
TO CHAR(hire_date, 'fnDD Month YYYY')

AS H REDATE
enpl oyees;

LAST HAME HIREDATE

20 rows selected.

ORACLE
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Using the TO CHAR Function with
Numbers

TO CHAR(nunber, 'format_ nodel ')

These are some of the format elements you can use
with the TO CHARfunction to display a number value

as a character:

“ Represents a number
n Forces a zero to be displayed

Places a floating dollar sign

Uses the floating local currency symbol

Prints a decimal point
Prints a thousand indicator

OR
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Using the TO CHAR Function with Numbers

SELECT |TO CHAR(sal ary, '$99,999.00') SALARY

FROM enpl oyees
VWHERE | ast _nane = 'Ernst’;

SALARY
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Using the TO NUMBERand TO DATE
Functions

Convert a character string to a number format
using the TO NUVMBER function:

TO NUMBER( char[, 'format_nodel'])

Convert a character string to a date format using
the TO DATE function:

TO DATE(char[, 'format nodel '])

These functions have an f x modifier. This modifier

specifies the exact matching for the character
argument and date format model of a TO DATE
function

ORACLE
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Using the TO NUMBERand TO DATE
Functions

Convert a character string to a number format
using the TO NUVMBER function:

TO NUMBER( char[, 'format_nodel'])

Convert a character string to a date format using
the TO DATE function:

TO DATE(char[, 'format nodel '])

These functions have an f x modifier. This modifier

specifies the exact matching for the character
argument and date format model of a TO DATE
function

oOoORrRACLE
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RR Date Format

Specified Date RR Format | YY Format

27-OCT-95
27-OCT-17
27-0OCT-17
27-OCT-95

If the specified two-digit year is:

If two digits The return date is in | The return date is in

of the the current century | the century before

current the current one

year are: The return date is in | The return date is in
the century after the current century
the current one

oOoORrRACLE
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Example of RR Date Format

To find employees hired prior to 1990, use the RR
format, which produces the same results whether the
command is run in 1999 or now:

SELECT | ast_name, TO CHAR(hire _date, ' DD-Mon-YYYY')
FROM enpl oyees
VWHERE hire date < TO DATE(' 01-Jan-90', 'DD Mon-RR);

ORACLE
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Nesting Functions

Single-row functions can be nested to any level.

Nested functions are evaluated from deepest level
to the least deep level.

F3(F2(F1(col ,argl), arg2), arg3)

“‘ Step 1 =Result 1 “‘

Step 2 = Result 2

Step 3 = Result 3

ORACLE
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Nesting Functions

SELECT | ast nane

ORACLE
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General Functions

These functions work with any data type and pertain
to using nulls.

NVL (exprl, expr?2)

NVL2 (exprl, expr2, expr3)

NULLI F (exprl, expr?2)

COALESCE (exprl, expr2, ..., exprn)

oOoORrRACLE
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NVL Function

Converts a null to an actual value.

Data types that can be used are date, character,
and number.

Data types must match:
NVL( conmm ssi on_pct, 0)
NVL(hire date,' 01-JAN-97")
NVL(job id,'"No Job Yet')

oOoORrRACLE
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Using the NVL Function

SELECT | ast _nane, sal ary,
(salary*12) + (salary*12*NVL(conmm ssi on_pct,
FROM enpl oyees;

42000

20 rows selected.
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Using the NVL2 Function

SELECT | ast _nane, salary,
NVL2( comm ssi on_pct,

FROM enpl oyees WHERE departnent _id IN (50, 80);

LAST _NAME SALARY | COMMISSION_PCT INCOME

oOoORrRACLE
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Using the NULLI F Function

SELECT first_nanme, |LENGTH(first nane)
| ast _nanme, |LENGTH(I ast nane
NULLI F(LENGTH(f1rst nane),
enpl oyees;

"exprl”,
"expr2",
LENGTH(I| ast nane

resul t

20 rows selected.
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Using the COALESCE Function

The advantage of the COALESCE function over the
NVL function is that the COALESCE function can
take multiple alternate values.

If the first expression is not null, it returns that
expression; otherwise, it does a COALESCE of the

remaining expressions.

ORACLE
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Using the COALESCE Function

CQALESCE( conm ssi on_pct,
FROM enpl oyees
CRDER BY comm ssi on_pct;

LAST NAME

20 rowes selected.
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Conditional Expressions

Provide the use of IF-THEN-ELSE logic within a
SQL statement

Use two methods:
CASE expression

DECCDE function

ORACLE
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The CASE Expression

Facilitates conditional inquiries by doing the work of
an IF-THEN-ELSE statement:

CASE expr WHEN conparison_exprl THEN return_exprl
[ WHEN conpari son_expr2 THEN return_expr2

VWHEN conpari son_exprn THEN return_exprn
ELSE el se_expr]

ORACLE
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Using the CASE Expression

Facilitates conditional inquiries by doing the work of
an IF-THEN-ELSE statement:

SELECT | ast _nane, job_id, salary,
CASE job id WHEN 'I T PROG THEN 1.10*sal ary
VWHEN ' ST CLERK' THEN 1. 15*sal ary
VWHEN ' SA REP THEN 1. 20*sal ary
sal ary END "REVI SED SALARY"

LAST _MNAME : SALARY REVISED_SALARY

Lorentz IT_PROG
hlourgos [ST_MAN
Rajs |ST_CLERK

|Gietz

20 rows selected.
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The DECODE Function

Facilitates conditional inquiries by doing the work of
a CASE or IF-THEN-ELSE statement:

DECCDE( col | expression, searchl, resultl

[, search2, result?2
[, default])

ORACLE
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Using the DECODE Function

SELECT | ast nane, job id, salar
DECODE(job id, '"IT PROG, 1.10*salary,
"ST CLERK', 1. 15*sal ary,
' SA REP', 1. 20*sal arvy,

sal ary)
REVI SED SALARY

ORACLE
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Using the DECODE Function

Display the applicable tax rate for each employee in
department 80.

SELECT | ast nane, sal ar

DECODE ( TRUNC( sal ary/ 2000,

0. 00,

. 09,

. 20,

. 30,

. 40,

.42,

.44,

. 45)

FROM  enpl oyees
VWHERE departnent id
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Summary

In this lesson, you should have learned how to:
Perform calculations on data using functions
Modify individual data items using functions

Manipulate output for groups of rows using
functions

Alter date formats for display using functions
Convert column data types using functions
Use NVL functions

Use IF-THEN-ELSE logic
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Practice 3, Part Two: Overview

This practice covers the following topics:

Creating queries that require the use of numeric,
character, and date functions

Using concatenation with functions

Writing case-insensitive queries to test the
usefulness of character functions

Performing calculations of years and months of
service for an employee

Determining the review date for an employee

ORACLE
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Data
Tables
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Objectives

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

Write SELECT statements to access data from

more than one table using equality and
nonequality joins

View data that generally does not meet a join
condition by using outer joins

Join a table to itself by using a self join

ORrRACLE
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Obtaining Data from Multiple Tables
EMPLOYEES DEPARTMENTS

EMPLOYEE_ID L

ORACLE
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Cartesian Products

A Cartesian product is formed when:
A join condition is omitted
A join condition is invalid

All rows in the first table are joined to all rows in the
second table

To avoid a Cartesian product, always include a
valid join condition in a WHERE clause.

ORrRACLE
Copyright © Oracle Corporation, 2001. All rights reserved.



20x8=160 rows

4-5

Generating a Cartesian Product
EMPLOYEES (20 rows) DEPARTMVENTS (8 rows)

DEPJE\F[TI'I.I'IEHT ID |DEPARTMENT_NAME |LOCATION_ ID

EMPLOYEE_ID |DEPARTMENT_ID |LOCATION ID

Cartesian |
product: =>|

160 rows selected.

ORrRACLE
Copyright © Oracle Corporation, 2001. All rights reserved.



Types of Joins

Oracle Proprietary SQL: 1999
Joins (8i and prior): Compliant Joins:
Equijoin Cross joins
Non-equijoin Natural joins
Outer join Using clause
Self join Full or two sided outer
joins

Arbitrary join conditions
for outer joins

ORACLE
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Joining Tables Using Oracle Syntax

Use a join to query data from more than one table.

SELECT t abl el. col unm, table2.colum
FROM t abl el, table2

VWHERE t abl el. columml = t abl e2. col um2;

Write the join condition in the WHERE clause.

Prefix the column name with the table name when
the same column name appears in more than one
table.

ORrRACLE
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EMPLOYEES

What is an Equijoin?

DEPARTMENTS

DEPARTMENT _ID DEPARTMENT MAME

Foreign key Primary key
ORACLE
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Retrieving Records
with Equijoins

SELECT enpl oyees. enpl oyee i d, enpl oyees. | ast nane,

enpl oyees. departnent _id, departnents. departnent id,
departnents. | ocation_id

FROM pl oyees, departnents
enpl oyees. departnment _id = departnents. departnment _idj

DEPARTMENT _ID DEPARTMENT _ID LOCATION

19 rows selected.
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Additional Search Conditions
Using the AND Operator

EMPLOYEES DEPARTMENTS

oORrRACLE
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Qualifying Ambiguous
Column Names

Use table prefixes to qualify column names that
are in multiple tables.

Improve performance by using table prefixes.

Distinguish columns that have identical names but
reside in different tables by using column aliases.

oORrRACLE
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Using Table Aliases

Simplify queries by using table aliases.
Improve performance by using table prefixes.

SELECT [e.]enpl oyee_i d, [e]l ast _nane, [e.]department _id,
[d.|depar t rent _i d, [d.Jl ocation_id

FROM enpl oyees El departnent s EI
VWHERE depart nment _id = depart ment _id;

oORrRACLE
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Joining More than Two Tables

EMPLOYEES DEPARTMENTS LOCATI ONS

T-4 ylor

20 rows selected.

To join n tables together, you need a minimum of n-1
join conditions. For example, to join three tables, a
minimum of two joins is required.

oORrRACLE
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Non-Equijoins

EMPLOYEES

SALARY

| | | «<—— Salary in the EMPLOYEES
oyl | | table must be between
lowest salary and highest
salary in the JOB_GRADES

table.

20 rows selected.
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Retrieving Records
with Non-Equijoins

SELECT e.last _nane, e.salary, j.grade | evel
FROM enpl oyees e, job_grades |
VWHERE e.sal ary

BETWEEN j .| owest _sal AND j. hi ghest_sal

SALARY

20 rows selected.
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Outer Joins

DEPARTMENTS EMPLOYEES

There are no employees in
department 190.

oORrRACLE
4-16 Copyright © Oracle Corporation, 2001. All rights reserved.



4-17

Outer Joins Syntax

You use an outer join to also see rows that do not
meet the join condition.

The Outer join operator is the plus sign (+).

SELECT tablel.columm, table2.colum
FROM tabl el, table?2

VWHERE tabl el. colum(+) = tabl e2.col um;

SELECT tabl el.colum, table2.colum
FROM tabl el, table?2

VWHERE t abl el. colum = table2.col um(+);

ORrRACLE
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Using Outer Joins

SELECT e.l ast_nane, e.departnent _id, d.departnment name
FROM enpl oyees e, departnents d

VWHERE |e. departnment id(+) = d.depart nment

a-'-'-. cocountin 0

|Contracting

oORrRACLE
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Self Joins

EMPLOYEES ( WORKER EMPLOYEES ( MANAGER)

24 \Mourgos

MANACGER | Din the WORKER table is equal to
EMPLOYEE | Din the MANAGER table.
ORACLE
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Joining a Table to Itself

SELECT worker.last_nanme || ' works for
| | manager. | ast nane
FROM enpl oyees wor ker, enpl oyees manager
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Practice 4, Part One: Overview

This practice covers writing queries to join tables
together using Oracle syntax.

oORrRACLE
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Joining Tables Using SQL: 1999 Syntax

Use a join to query data from more than one table.

SELECT tablel.colunn, table2.colum
FROM t abl el

[ CROCSS JA N tabl e2] |

[ NATURAL JO N t abl e2] |

[JON tabl e2 USI NG (col um_nane)] |
[JO N tabl e2

ON(t abl el. col um_nane = tabl e2. col um_nane)] |
[ LEFT| RI GHT| FULL OQUTER JO N t abl e2

ON (tabl el. colum_nane = tabl e2. col um_nane)];
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Creating Cross Joins

The CROSS JO Nclause produces the cross-
product of two tables.

This is the same as a Cartesian product between
the two tables.

SELECT | ast _nane, departnment nane
FROM

CROSS JAO N depart nent sj ;

oORrRACLE
4-23 Copyright © Oracle Corporation, 2001. All rights reserved.



Creating Natural Joins

The NATURAL JJ Nclause is based on all columns
In the two tables that have the same name.

It selects rows from the two tables that have equal
values in all matched columns.

If the columns having the same names have
different data types, an error is returned.

oORrRACLE
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Retrieving Records with Natural Joins

SELECT departnent _id, departnent nane,
| ocation_id, city
FROM departnents

NATURAL JO N | ocati ons|:

LOCATION_ID

oORrRACLE
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Creating Joins with the USI NG Clause

If several columns have the same names but the
data types do not match, the NATURAL JO N

clause can be modified with the USI NG clause to
specify the columns that should be used for an
equijoin.

Use the USI NGclause to match only one column
when more than one column matches.

Do not use a table name or alias in the referenced
columns.

The NATURAL JO Nand USI NGclauses are
mutually exclusive.
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Retrieving Records with the USI NG Clause

SELECT e. enpl oyee id, e.last _nane, d.location_id
FROM enpl oyees e JO N departnents d

USI NG (departnent id)]|:

LAST NAME : LOCATION_ID

1400 |

selected.
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Creating Joins with the ON Clause

The join condition for the natural join is basically
an equijoin of all columns with the same name.

To specify arbitrary conditions or specify columns
to join, the ONclause is used.

The join condition is separated from other search
conditions.

The ONclause makes code easy to understand.

ORrRACLE
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Retrieving Records with the ON Clause

SELECT e. enpl oyee id, e.last _nane, e.departnent _id,
d. departnent id, d.location_id
pl oyees e JO N departnents d

selected.

oORrRACLE
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Creating Three-Way Joins with the ON
Clause

SELECT enpl oyee id, city, departnent nane
FROM pl oyees e

departnents d

d. departnent _id = e.departnent _id
| ocations |

d.location id = 1.l ocation id;

19 rows selected.
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| NNER Versus OQUTER Joins

In SQL: 1999, the join of two tables returning only
matched rows is an inner join.

A join between two tables that returns the results
of the inner join as well as unmatched rows left (or
right) tables is a left (or right) outer join.

A join between two tables that returns the results
of an inner join as well as the results of a left and
right join is a full outer join.

ORrRACLE
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LEFT OUTER JO N

SELECT e. |l ast _nane, e.departnent id, d.departnent_nane
FROM pl oyees e

LEFT OUTER JO N departnents d
ON (e.departnent _id = d.departnment id)

DEPARTMENT _ID _ DEPARTMENT NAME

20 rows selected.
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Rl GHT OUTER JO N

SELECT e. |l ast _nane, e.departnent id, d.departnent_nane
FROM  enpl oyees e

RI GHT OUTER JO N departnents d

ON (e.departnent _id = d.departnent id)

oORrRACLE
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FULL OUTER JO N

SELECT e.last _nane, e.departnent _id, d.departnment nanme
FROM  enpl oyees e

FULL OUTER JO N departnents

ON (e.departnent _id = d.departnment _id)

[Contracting

21 rows selected.
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Additional Conditions

SELECT e. enpl oyee id, e.last _nane, e.departnent id,
d. departnent _id, d.location_id

FROM  enpl oyees e JO N departnents d
e.departnent id = d.departnent id)

AND e. manager id = 149 |;
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Summary

In this lesson, you should have learned how to use
joins to display data from multiple tables in:

Oracle proprietary syntax for versions 8i and
earlier

SQL: 1999 compliant syntax for version 9i
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Practice 4, Part Two: Overview

This practice covers the following topics:
Joining tables using an equijoin
Performing outer and self joins
Adding conditions

oORrRACLE
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Data
ctions

Aggr

Using Group

ORACLE
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Objectives

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

Identify the available group functions
Describe the use of group functions
Group data using the GROUP BY clause

Include or exclude grouped rows by using the
HAVI NGclause

oOoRrRACLE
Copyright © Oracle Corporation, 2001. All rights reserved.



5-3

What Are Group Functions?

Group functions operate on sets of rows to give one
result per group.

EMPLOYEES

DEPARTMENT_ID SALARY

MAX(SALARY)

24000 |

20 rows selected.
oOoRrRACLE
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Types of Group Functions

AVG
COUNT
MAX

M N
STDDEV
SUM

VARl ANCE

Copyright © Oracle Corporation, 2001. All rights reserved.
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Group Functions Syntax

[col um, ] |group function(col um)|,
t abl e

condi tion]
col um]
col um]j ;

ORACLE
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Using the AVGand SUMFunctions

You can use AVG and SUMfor numeric data.

SELECT |AVE sal ary), MAX(sal ary),
M N(sal ary), SUM sal ary)

FROM enpl oyees

VWHERE job id LIKE ' %WREP% ;

AVG({SALARY) MAX(SALARY) : MIN(SALARY) SUM{SALARY)
: ' 11000 | '

ORACLE

Copyright © Oracle Corporation, 2001. All rights reserved.



S-7

Using the M Nand MAX Functions

You can use M Nand MAXfor any data type.

oOoRrRACLE
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Using the COUNT Function

COUNT( *) returns the number of rows in a table.

FROM  enpl oyees
VWHERE departnent id

oOoRrRACLE
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Using the COUNT Function

COUNT( expr) returns the number of rows with
non-null values for the expr.

Display the number of department values in the
EMPLOYEES table, excluding the null values.

COUNT( conm ssi on_pct)
FROM  enpl oyees

VWHERE departnent id = 80;

oOoRrRACLE
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Using the DI STI NCT Keyword

COUNT( DI STI NCT expr) returns the number of
distinct non-null values of the expr.

Display the number of distinct department values
in the EMPLOYEES table.

SELECT | COUNT( DI STI NCT departnent id)

FROM enpl oyees;

COUNTI{DISTINCTDEPARTMENT_ID)

oOoRrRACLE
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Group Functions and Null Values

Group functions ignore null values in the column.

SELECT| AV conm ssi on_pct)

FROM enpl oyees;

oOoRrRACLE
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Using the NVL Function
with Group Functions

The NVL function forces group functions to include
null values.

AVGE NVL(comm ssion_pct, 0))

FROM  enpl oyees;

AVG(NVL(COMMISSION_PCT,0))

oOoRrRACLE
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Creating Groups of Data

EMPLOYEES

50

&0 |

&0 ||

20 rows selected.

oOoRrRACLE
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Creating Groups of Data:
The GROUP BY Clause Syntax

col um, group_function(col umm)
t abl e

condi ti on]
group_by expressi on]
col ummj ;

Divide rows in a table into smaller groups by using the
GROUP BY clause.

oOoRrRACLE
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Using the GROUP BY Clause

All columns in the SELECT list that are not in group
functions must be in the GROUP BY clause.

SELECT departnent id, |AVE sal ary)

FROM enpl oyees
GROUP BY departnent _idj;

oOoRrRACLE
5-15 Copyright © Oracle Corporation, 2001. All rights reserved.



Using the GROUP BY Clause

The GROUP BY column does not have to be in the
SELECT list.

SELECT AV sal ary)
FROM enpl oyees
GROUP BY departnent idj;

oOoRrRACLE
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Grouping by More Than One Column

EMPLOYEES

IDEPARTMENT ID | JOB ID  |SALARY |
' 80 |AD PRES | 24000 ||

M(SALARY) |

oOoRrRACLE
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Using the GROUP BY Clause
on Multiple Columns

SELECT departnent _id dept _id, job id, SUMsalary)
FROM enpl oyees
GROUP BY departnent id, job idj;

4400 |
13000 |

oOoRrRACLE
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lllegal Queries
Using Group Functions

Any column or expression in the SELECT list that is
not an aggregate function must be in the GROUP BY
clause.

SELECT departnent id, COUNT(last nane)
FROM  enpl oyees;

SELECT departnent id, COUNT(Iast nane)

*

ERROR at |ine 1:
ORA- 00937: not a single-group group function

oOoRrRACLE
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lllegal Queries
Using Group Functions

You cannot use the WHERE clause to restrict groups.
You use the HAVI NGclause to restrict groups.

You cannot use group functions in the WHERE clause.

SELECT departnent id, AVE sal ary)
FROM enpl oyees

VWHERE AV sal ary) > 8000

GROUP BY departnent i d;

VWHERE AV sal ary) > 8000
*

ERROR at |ine 3:
CRA- 00934: group function is not all owed here

ORACLE

Copyright © Oracle Corporation, 2001. All rights reserved.



Excluding Group Results

EMPLOYEES

b= 11

oOoRrRACLE
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Excluding Group Results: The HAVI NG
Clause

Use the HAVI NG clause to restrict groups:
1. Rows are grouped.

2. The group function is applied.
3. Groups matching the HAVI NGclause are
displayed.

col um, group_function
t abl e
condi ti on]

group_by expressi on]
group_condi ti on]
col um]j ;

ORACLE
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Using the HAVI NGClause

SELECT departnent id, MAX(sal ary)
FROM enpl oyees

GROUP BY departnent _id

HAVI NG  MAX(sal ary) >10000 |

oOoRrRACLE
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Using the HAVI NGClause

SELECT job_id, SUMsalary) PAYRCOLL
FROM enpl oyees

VHERE job _id NOT LIKE " Y%REP%
GROUP BY job id

HAVI NG SUM sal ary) > 13000

CRDER BY SUM sal ary) ;

oOoRrRACLE
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Nesting Group Functions

Display the maximum average salary.

SELECT | MAX( AV@E sal ary))
FROM enpl oyees
GROUP BY departnent id;

oOoRrRACLE
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Summary

In this lesson, you should have learned how to:
Use the group functions COUNT, MAX, M N, AVG
Write queries that use the GROUP BY clause
Write queries that use the HAVI NG clause

col um, group_function(col umm)
t abl e
condi ti on]

group_by expressi on]
group_condi ti on]
col ummj ;

oOoRrRACLE
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Practice 5 Overview

This practice covers the following topics:
Writing queries that use the group functions
Grouping by rows to achieve more than one result
Excluding groups by using the HAVI NGclause

oOoRrRACLE
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Objectives

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

Describe the types of problem that subqueries can
solve

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

ORACLE
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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 salary?

Subquery

_I./H What is Abel’s salary?

ORrRACLE
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Subquery Syntax

SELECT select |ist
FROM t abl e

VHERE expr oper ator
( SELECT sel ect |i st
FROM t abl e);

The subquery (inner query) executes once before
the main query.

The result of the subquery is used by the main
query (outer query).

ORrRACLE
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Using a Subquery

SELECT | ast _nane
FROM enpl oyees
VWHERE salary >

SELECT sal ary

FROM enpl oyees
VWHERE | ast _nane = ' Abel ')}

ORrRACLE
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Guidelines for Using Subqueries

Enclose subqueries in parentheses.

Place subqueries on the right side of the
comparison condition.

The ORDER BY clause in the subquery is not
needed unless you are performing Top-N analysis.

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

ORACLE
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Types of Subqueries

Single-row subquery

Main query
returns
Subquery ST CLERK
Multiple-row subquery

Main query

Sub returns ST CLERK

S SA MAN
ORACLE
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Single-Row Subqueries

Return only one row
Use single-row comparison operators

- leqao

Less than or equal to
Not equal to

Copyright © Oracle Corporation, 2001. All rights reserved.
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Executing Single-Row Subqueries

SELECT | ast _nane, job id, salary

FROM
VHERE

enpl oyees
job id =_""
(SELECT job id *\
FROM enpl oyees
VWHERE enpl oyee i d
salary > =<

( SELECT sal ary
FROM  enpl oyees
VWHERE enpl oyee id

ORACLE
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Using Group Functions in a Subquery

SELECT | ast_nane, job id, salary

FROM enpl oyees
_ £ TSN
VHERE salary = N\

(SELECT M N(sal ary)
FROM enpl oyees);

ORrRACLE
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The HAVI NGClause with Subqueries

The Oracle server executes subqueries first.

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

SELECT departnent _id, M N(sal ary)
FROM enpl oyees
GROUP BY departnent _id

HAVING M N(salary)| >

(SELECT M N(sal ary) ‘
enpl oyees )
VWHERE departnent _id = 50)]

ORrRACLE
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What is Wrong
with this Statement?

SELECT enpl oyee id, |ast_nane
FROM  enpl oyees

WHERE |sal ary |=

( SELECT M N(sal ary)

FROM eml oyees
GROUP BY departnent id);

ERROR at |ine 4:

CRA- 01427: singl e-row subquery returns nore than
one row

ORrRACLE
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Will this Statement Return Rows?

SELECT | ast _nane, job id
FROM enpl oyees
WHERE job id =
(SELECT job id

FROM enpl oyees
VWHERE | ast _nanme = 'Haas')|

no rows sel ected

ORrRACLE
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Multiple-Row Subqueries

Return more than one row
Use multiple-row comparison operators

Equal to any member in the list

Compare value to each value returned by
the subquery

Compare value to every value returned
by the subquery

ORrRACLE
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Using the ANY Operator
In Multiple-Row Subqueries

SELECT enpl oyee id, |last _nane, job id, salary
FROM  enpl oyees

WHERE sal ary <

SELECT sal ary

FROM enpl oyees

WHERE job id ="'IT PROG)
AND job id <> "IT PROG ;

ORrRACLE
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Using the ALL Operator
In Multiple-Row Subqueries

SELECT enpl oyee id, |last _nane, job id, salary
FROM  enpl oyees

WHERE sal ary <[ALL|

salary )

FROM enpl oyees
job_id ="IT _PROG)

AND job id <> "IT PROG ;

EMPLOYEE_ID

ORrRACLE
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Null Values in a Subquery

SELECT enp. | ast _nane
FROM enpl oyees enp
VWHERE enp. enpl oyee id NOT I N
( SELECT ngr. nmanager _id

FROM  enpl oyees nyr);

no rows sel ected

ORrRACLE
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Summary

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

SELECT select |ist
FRCOM t abl e

VWHERE expr operator
( SELECT sel ect 11 st
FRCOM t abl e) ;

ORrRACLE
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Practice 6 Overview

This practice covers the following topics:

Creating subqueries to query values based on
unknown criteria

Using subqueries to find out which values exist in
one set of data and not in another

ORrRACLE
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Objectives

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

Produce queries that require a substitution
variable

Customize the iISQL*Plus environment
Produce more readable output
Create and execute script files

ORACLE
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Substitution Variables

| want to query

different values.

N

User

Copyright © Oracle Corporation, 2001. All rights reserved.
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Substitution Variables

Use iSQL*Plus substitution variables to:

Temporarily store values
Single ampersand (&)
Double ampersand (&&)
DEFI NE command
Pass variable values between SQL statements

Dynamically alter headers and footers

ORACLE
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Using the & Substitution Variable

Use a variable prefixed with an ampersand (&) to
prompt the user for a value.

SELECT enployee id, |ast _nane, salary, departnent id

FROM enpl oyees
VWHERE enpl oyee id

ORACLE

Define Substitution Variahles

"ermployee_num" 1

Subrnit for Execution

ORACLE
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Using the & Substitution Variable

ORACLE iSQL*Plus i Laaou

Subrmit for Execution Cancel

ORACLE
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Character and Date Values
with Substitution Variables

Use single quotation marks for date and character
values.

SELECT | ast _nane, departnent id, salary*12
FROM enpl oyees

WHERE job_id = [&ob title' |;
Define Substitution Yariables

"job_title" [IT_PROG

Submit for Execution

LAST NAME [ DEPARTMENT_ID | SALARY™2

ORACLE
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Specifying Column Names,
Expressions, and Text

Use substitution variables to supplement the
following:

VWHERE conditions
CRDER BY clauses
Column expressions

Table names
Entire SELECT statements

Copyright © Oracle Corporation, 2001. All rights reserved.

ORACLE



7-9

Specifying Column Names,
Expressions, and Text

enpl oyee id, |ast _nane, job id,

&col utm_nane

enpl oyees
&condi ti on

&or der _col umm |;

Define Substitution Yariables
"colurmn_name"

"condition” E ala ry = 15000
"order_colurmn” _ last_narme

Subrmit for Execution Cancel

ORACLE
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Defining Substitution Variables

You can predefine variables using the iISQL*Plus
DEFI NE command.

DEFI NE vari abl e = val ue creates a user
variable with the CHAR data type.

If you need to predefine a variable that includes

spaces, you must enclose the value within single
guotation marks when using the DEFI NE

command.
A defined variable is available for the session

ORACLE
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DEFI NE and UNDEFI NE Commands

A variable remains defined until you either:
Use the UNDEFI NE command to clear it
Exit iSQL*Plus
You can verify your changes with the DEFI NE
command.

DEFINE job title = I T _PROG
DEFINE job title
DEFI NE JOB TI TLE = "I T_PROG" (CHAR)

UNDEFI NE job title
DEFINE job title
SP2- 0135: synbol job title is UNDEFI NED

ORACLE
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Using the DEFI NE Command with
& Substitution Variable

Create the substitution variable using the DEFI NE

command.
DEFI NE enpl oyee_num = 200

Use a variable prefixed with an ampersand (&) to
substitute the value in the SQL statement.

SELECT enpl oyee id, |ast _nane, salary, departnent id
FROM  enpl oyees

VWHERE enpl oyee id = |&enpl oyee num ;

ORACLE
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Using the && Substitution Variable

Use the double-ampersand (&&) if you want to reuse
the variable value without prompting the user each
time.

SELECT enployee id, last _nanme, job_id,

FROM enpl oyees

Define Substitution Wariakbles

"colurmn_name" |department_id|

Subrmit for Execution Cancel

20 rovws selected.

ORACLE
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Using the VERI FY Command

Use the VERI FY command to toggle the display of the

substitution variable, before and after iISQL*Plus
replaces substitution variables with values.

SET VERI FY ON

enpl oyee i d, |ast _nane, salary, departnent id
enpl oyees
VWHERE enpl oyee id = &enpl oyee num

ORACLE
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Customizing the ISQL*Plus Environment

Use SET commands to control current session.

SET system vari abl e val ue

Verify what you have set by using the SHOW
command.

SET ECHO ON

SHOW ECHO
echo ON

ORACLE
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SET Command Variables

ARRAYSI ZE {20 | n}
FEEDBACK {6 | n |OFF | ON\}

HEADI NG {OFF | ON}

LONG {80 | n}| ON| text}

SET HEADI NG OFF

SHOW HEADI NG
HEADI NG OFF

ORACLE
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ISOL*Plus Format Commands

®* COLUW [ col um opti on]
* TTITLE [text | OFF | ON|

* BTITLE [text | OFF | ON|
* BREAK [ON report el enent]

ORACLE
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The COLUWN Command

Controls display of a column:
COL[UWN] [{columm|alias} [option]]

CLE[ AR] : Clears any column formats
HEA[ DI NG| t ext: Sets the column heading

FOR| MAT] fornat: Changes the display of the
column using a format model

NOPRI NT | PRI NT
NULL

ORACLE
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Using the COLUMN Command

Create column headings.

COLUWN | ast _nanme HEADI NG ' Enpl oyee| Nane'
COLUWN sal ary JUSTI FY LEFT FORVAT $99, 990. 00

COLUWN nanager FORMAT 999999999 NULL ' No nmnager'

Display the current setting for the LAST _NAME
column.

COLUW | ast _nane

Clear settings for the LAST_NAME column.

COLUWN | ast _nane CLEAR

ORACLE
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COLUWN Format Models

Example Result

Element | Description

Single zero-suppression 999999 1234

digit

Enforces leading zero 099999 001234

Floating dollar sign $9999 $1234

Local currency L9999 L1234

Position of decimal point 9999.99 1234.00

9,999 1,234

Thousand separator

OR

E
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Using the BREAK Command

Use the BREAK command to suppress duplicates.

BREAK ON j ob_i d

ORACLE
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Using the TTI TLEand BTl TLE Commands

Display headers and footers.
TTI[ TLE] [text| OFF Q\|

Set the report header.
TTI TLE ' Sal ary| Report'

Set the report footer.
BTI TLE ' Confi denti al’

ORACLE
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Using the TTI TLEand BTl TLE Commands

Display headers and footers.
TTI[ TLE] [text| OFF Q\|

Set the report header.
TTI TLE ' Sal ary| Report'

Set the report footer.
BTI TLE ' Confi denti al’

ORACLE
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Creating a Script File
to Run a Report

Create and test the SQL SELECT statement.
Save the SELECT statement into a script file.

Load the script file into an editor.

Add formatting commands before the SELECT
statement.

5. Verify that the termination character follows
the SELECT statement.

W N

ORACLE
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Creating a Script File
to Run a Report

6. Clear formatting commands after the SELECT
statement.

7. Save the script file.

8. Load the script file into the iISQL*Plus text
window, and click the Execute button.

ORACLE
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Sample Report

Confidential

ORACLE
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Sample Report

Confidential

ORACLE
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Summary

In this lesson, you should have learned how to:

Use iISQL*Plus substitution variables to store
values temporarily

Use SET commands to control the current
ISQL*Plus environment

Use the COLUMN command to control the display of
a column

Use the BREAK command to suppress duplicates
and divide rows into sections

Use the TTI TLE and BTI TLEcommands to display
headers and footers

ORACLE
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Practice 7 Overview

This practice covers the following topics:

Creating a query to display values using
substitution variables

Starting a command file containing variables

ORACLE
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Objectives

After completing this lesson, you should be able to

do the following:
Describe each DML statement
Insert rows into a table
Update rows in a table
Delete rows from a table
Merge rows in atable
Control transactions

Copyright © Oracle Corporation, 2001. All rights reserved.

ORACLE



8-3

Data Manipulation Language

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

A transaction consists of a collection of DML
statements that form a logical unit of work.

ORACLE
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DEPARTMENTS

DEPARTMENT _ID

8-4

Adding a New Row to a Table

70 [Public Relations 100 | 1700 | New
row

DEPARTMENT HAME .
...iInsert a new row
Into the
DEPARNVENTS

table...

ORACL
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The | NSERT Statement Syntax

Add new rows to a table by using the | NSERT
statement.

| NSERT INTO table [(colum [, colum...])]

VALUES (value [, value...]);

Only one row is inserted at a time with this syntax.

ORACLE
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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 | NSERT clause.

| NSERT | NTO depart nents(departnment id, departnent nane,
manager id, location_id)

VALUES (70, "Public Relations', 100, 1700);
1 row creat ed.

Enclose character and date values within single
guotation marks.

ORACLE
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Inserting Rows with Null Values

Implicit method: Omit the column from the
column list.

| NSERT | NTO departnents (departnent id,
depar t ment _name || [])

VALUES (30, 'Purchasing');
1 row creat ed.

Explicit method: Specify the NULL keyword in the
VALUES clause.

| NSERT | NTO departnents

VALUES (100, ' Finance', [NULL| [NULL);

1 row creat ed.

ORACLE
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Inserting Special Values

The SYSDATE function records the current date
and time.

| NSERT | NTO enpl oyees (enpl oyee i d,
first _name, |ast_nane,

emai | , phone nunber,
, job_id, salary,
conm ssi on_pct, nmanager _id,
departnment id)

VALUES (113,
‘Louis', 'Popp',
' LPOPP', ' 515. 124. 4567"
' AC_ACOOUNT' , 6900,
NULL, 205, 100);

1 row creat ed.

ORACLE
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Inserting Specific Date Values

Add a new employee.

| NSERT | NTO enpl oyees
VALUES (114,
'‘Den', 'Raphealy',

' DRAPHEAL' , '515.127.4561',
" AC_ACCOUNT', 11000, NULL, 100, 30);
1 row created.

Verify your addition.

ORACLE
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Creating a Script

Use & substitution in a SQL statement to prompt
for values.

& is a placeholder for the variable value.
| NSERT | NTO departnments

(departnent id, departnent nane, |ocation_id)
VALUES &departnent _id,|"' &lepartnent nane'|,|& ocati on);
Define Substitution Yariables

"dEpaHrnen[Jd"1Eamu““uHu““u“u““u‘u““uHuu&uﬂuu&uﬂuu&uﬂuﬂ&uﬂuuﬁm

"department_name" |Human Resources

"lacation” {25600

Subrmit for Execution Cancel

ORACLE
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Copying Rows
from Another Table

Write your | NSERT statement with a subquery.

| NSERT | NTO sal es reps(id, nane, salary, conmm ssion_pct)

ELECT enpl oyee id, Tast nane, salary, comm ssion_pct
FROM enpl oyees

VWHERE job_id LIKE " %REPY% ;

4 rows created.

Do not use the VALUES clause.

Match the number of columns in the | NSERT
clause to those in the subquery.

ORACLE
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Changing Data in a Table

EMPLOYEES

EMPLOYEE_ID [FIRST_MAME |LAST_MAME| EMAIL HIRE_DATE| JOB_ID |SALARY DEPARTMENT_ID [COMMISSION_R

EMPLOYEE_ID [FIRST_NAME [LAST _NAME | EMAIL HIRE_DATE| JOB_ID OMMISSIO

ORACLE
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The UPDATE Statement Syntax

Modify existing rows with the UPDATE statement.

UPDATE tabl e

SET colum = value [, colum = val ue,
[ WHERE condi tion];

Update more than one row at a time, if required.

ORACLE
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Updating Rows in a Table

Specific row or rows are modified if you specify
the WVHERE clause.

UPDATE enpl oyees
SET departnent id = 70

VWHERE enpl oyee id = 113

1 row updat ed.

All rows in the table are modified if you omit the
VWHERE clause.

UPDATE copy_enp

SET departnent _id = 110;
22 rows updat ed.

ORACLE
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Updating Two Columns with a Subquery

Update employee 114’s job and salary to match that of
employee 205.

UPDATE  enpl oyees
SET job_id job id
enpl oyees
enpl oyee id
sal ary sal ary

enpl oyees
enpl oyee id

VWHERE enpl oyee id
1 row updat ed.
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Updating Rows Based
on Another Table

Use subqueries in UPDATE statements to update
rows in a table based on values from another table.

LPDATE

SET depar N ( SELECT departnent id
FROM[ermpl oy ees
VWHERE enpl oyee id = 100)

WHERE job id (SELECT job_id
FROMenpl oyees
VWHERE enpl oyee i d

1 row updat ed.
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Updating Rows:
Integrity Constraint Error

UPDATE enpl oyees
SET departnent id
VWHERE departnent id

UPDATE enpl oyees
*

ERROR at |ine 1:
ORA- 02291: integrity constraint (HR EMP_DEPT_ FK)

vi ol ated - parent key not found

ORACLE
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Removing a Row from a Table
DEPARTNVENTS

1400 |

g0 T ; 103 | 1400 |
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The DELETE Statement

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

DELETE [ FROM table

[ WHERE condi tion];
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Deleting Rows from a Table

Specific rows are deleted if you specify the WHERE
clause.

DELETE FROM depart nents

VWHERE departnent _nanme = 'Fi nance';
1 row del et ed.

All rows In the table are deleted if you omit the
VWHERE clause.

DELETE FROM copy_enp;
22 rows del et ed.
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Deleting Rows Based
on Another Table

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

DELETE FROM enpl oyees
VWHERE departnent _id =
( SELECT departnent id

FROM departnents
WHERE departnment _nanme LI KE ' %ubli c%

1 row del et ed.
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Deleting Rows:
Integrity Constraint Error

DELETE FROM depart nents
VWHERE departnent id

DELETE FROM depart nents

*

ERROR at |ine 1:
ORA- 02292: integrity constraint (HR EMP_DEPT_FK)

violated - child record found

ORACLE

8-22 Copyright © Oracle Corporation, 2001. All rights reserved.



Using a Subquery in an | NSERT Statement

| NSERT | NTO
( SELECT enpl oyee i d, |ast_nane,
email, hire date, job_ id, salary,
departnent id
FROM enpl oyees

VWHERE departnent _id = 50)
VALUES (99999, 'Taylor', 'DTAYLCR ,

TO DATE(' 07-JUN-99', ' DD MON-RR ),

'ST_CLERK', 5000, 50);

1 row creat ed.
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Using a Subquery in an | NSERT Statement

SELECT enpl oyee id, |last _nane, email, hire_date,
job_id, salary, departnent _id

FROM  enpl oyees

VWHERE departnent _id =

EMPLOYEE_ID LAST NAME EMAIL HIRE_DATE JOB_ID SALARY DEPARTMENT_ID

a000 |
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Using the W TH CHECK OPTI ON Keyword
on DML Statements

A subquery is used to identify the table and
columns of the DML statement.

The W TH CHECK OPTI ONkeyword prohibits you
from changing rows that are not in the subquery.

| NSERT | NTO (SELECT enpl oyee id, |ast _nanme, email,
hire date, job id, salary
FROM  enpl oyees
VWHERE departnment _id = 50 WTH CHECK OPTI ON)
VALUES (99998, 'Smth', '"JSMTH ,
TO DATE(' 07-JUN-99', 'DD MON-RR ),

" ST_CLERK', 5000);
| NSERT | NTO
*

ERROR at |ine 1:
ORA-01402: view WTH CHECK OPTI ON where-cl ause vi ol ati on
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Overview of the Explicit Default Feature

With the explicit default feature, you can use the
DEFAULT keyword as a column value where the

column default is desired.

The addition of this feature is for compliance with
the SQL: 1999 Standard.

This allows the user to control where and when
the default value should be applied to data.

Explicit defaults can be used in | NSERT and
UPDATE statements.
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Using Explicit Default Values

DEFAULT with | NSERT:

| NSERT | NTO depart nents

(departnent _id, departnent nane, manager id)
VALUES (300, 'Engineering', DEFAULT);

DEFAULT with UPDATE:

UPDATE depart nents

SET manager id = DEFAULT WHERE departnent id
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The MERCGE Statement

Provides the ability to conditionally update or
Insert data into a database table

Performs an UPDATE if the row exists, and an
| NSERT if it IS a new row:

Avoids separate updates
Increases performance and ease of use
Is useful in data warehousing applications

ORACLE
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The MERGE Statement Syntax

You can conditionally insert or update rows in a
table by using the MERGE statement.

MERGE | NTO tabl e _ nane table alias
USI NG (t abl e| vi e sub_query) alias
ON (join condition)

VWHEN MATCHED THEN
UPDATE SET

coll = col vall,
col 2 = col 2 _val
VWHEN NOT MATCHED THEN
| NSERT (columm_|i st)
VALUES (col umm_val ues);
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Merging Rows

Insert or update rows in the COPY_EMP table to match
the EMPLOYEES table.

MERGE | NTO copy enp ¢cC
USI'NG enpl oyees e
ON (c. enpl oyee id = e. enpl oyee_id)
VWHEN MATCHED THEN
c.first_nane = e.first_nane,
c.last _nane = e. |l ast _nane,

e. departnment _id

V\H
| NSERT VALUES( e. enpl oyee id, e.first_nane, e.last_nane,
.emai |, e.phone_nunber, e.hire date, e.job_id,
e.sal ary, e.comm ssion_pct, e.mnager id,
e. departnent id);
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Merging Rows

SELECT *
FROM COPY_ EMNP;

no rows sel ected

MERGE | NTO copy_enp c

USI NG enpl oyees e

ON (c. enpl oyee id = e. enpl oyee_id)
VHEN MATCHED THEN

UPDATE SET

VHEN NOT' MATCHED THEN
| NSERT VALUES. . . ;

SELECT *
FROM COPY_EMP;

20 rows sel ect ed.
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Database Transactions

A database transaction consists of one of the
following:

DML statements which constitute one consistent
change to the data

One DDL statement
One DCL statement
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Database Transactions

Begin when the first DML SQL statement is
executed

End with one of the following events:
A COW T or ROLLBACK statement is issued

A DDL or DCL statement executes (automatic
commit)

The user exits 1ISQL*Plus
The system crashes

ORACLE
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Advantages of COWM T
and ROLLBACK Statements

With COVWM T and ROLLBACK statements, you can:

Ensure data consistency

Preview data changes before making changes
permanent

Group logically related operations

ORACLE
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Controlling Transactions

fime - CcoOWm T
.
Transaction

SAVEPOINT A _

SAVEPOINT B

Y - ROLLBACK ROLLBACK ROLLBACK

to SAVEPO NT B to SAVEPO NT A
ORACLE
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Rolling Back Changes
to a Marker

Create a marker in a current transaction by using
the SAVEPO NT statement.

Roll back to that marker by using the ROLLBACK
TO SAVEPQO NT statement.

UPDATE. . .
SAVEPO NT updat e done;
Savepoi nt created.

| NSERT. . .

ROLLBACK TO updat e_done;

Rol | back conpl et e.
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Implicit Transaction Processing

An automatic commit occurs under the following
circumstances:

DDL statement is issued
DCL statement is issued

Normal exit from iSQL*Plus, without explicitly
Issuing COVM T or ROLLBACK statements

An automatic rollback occurs under an abnormal
termination of ISQL*Plus or a system failure.
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State of the Data
Before COVM T 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 by the current user.

The affected rows are locked; other users cannot change
the data within the affected rows.
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State of the Data after COMM T

Data changes are made permanent in the database.
The previous state of the data is permanently lost.

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.

ORACLE
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Committing Data

Make the changes.

DELETE FROM enpl oyees
VWHERE enpl oyee id = 99999;
1 row del et ed.

| NSERT | NTO depart nents
VALUES (290, 'Corporate Tax', NULL, 1700);

1 rowinserted.

Commit the changes.

Commt conpl ete.

ORACLE
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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 iIs restored.
Locks on the affected rows are released.

DELETE FROM copy_enp;
22 rows del et ed.

ROLLBACK;
Rol | back conpl et e.
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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 COVMM T or ROLLBACK 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
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.

oOoORrRACLE
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Implementation of Read Consistency

User A

UPDATE enpl oyees
SET salary = 7000
VWHERE | ast _nane = ' Goyal';
V_
SELECT *
FROM user A. enpl oyees; H unchanged
data

-

User B
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Locking

In an Oracle database, locks:

Prevent destructive interaction between
concurrent transactions

Require no user action

Automatically use the lowest level of
restrictiveness

Are held for the duration of the transaction

Are of two types: explicit locking and implicit
locking
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Implicit Locking

Two lock modes:
Exclusive: Locks out other users
Share: Allows other users to access
High level of data concurrency:
DML: Table share, row exclusive
Queries: No locks required
DDL: Protects object definitions

Locks held until commit or rollback

Copyright © Oracle Corporation, 2001. All rights reserved.
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Summary

In this lesson, you should have learned how to use DML
statements and control transactions.

Statement

Description

| NSERT Adds a new row to the table

UPDATE Modifies existing rows in the table

DELETE Removes existing rows from the table

VERGE Conditionally inserts or updates data in a table

Makes all pending changes permanent

SAVEPO NT Is used to rollback to the savepoint marker

ROLLBACK

oawmr

Discards all pending data changes

ORACLE
8-47 Copyright © Oracle Corporation, 2001. All rights reserved.



Practice 8 Overview

This practice covers the following topics:
Inserting rows into the tables
Updating and deleting rows in the table
Controlling transactions

oOoORrRACLE
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Creating a aging Tables
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Objectives

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

Describe the main database objects

Create tables

Describe the data types that can be used when

specifying column definition

Alter table definitions

Drop, rename, and truncate tables

ORACLE
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Object
Table

Sequence

Index

Synonym

Database Objects

Basic unit of storage; composed of rows
and columns

Logically represents subsets of data from
one or more tables

Numeric value generator

Improves the performance of some queries

Gives alternative names to objects

ORACLE
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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

ORACLE
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The CREATE TABLE Statement

You must have:
CREATE TABLE privilege
A storage area
CREATE TABLE [schema.]tabl e

(col um dat atype [ DEFAULT expr][, ...]);

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

ORACLE
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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.

ORACLE
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The 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.

ORACLE
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Creating Tables

Create the table.
CREATE TABLE dept
(dept no NUMBER(2),
dnane VARCHAR2(14),

| oc VARCHAR2( 13) ) ;
Tabl e creat ed.

Confirm table creation.

DESCRI BE dept

ORACLE
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Tables in the Oracle Database

User Tables:

Are a collection of tables created and maintained by
the user

Contain user information

Data Dictionary:

Is a collection of tables created and maintained by
the Oracle Server

Contain database information

ORACLE
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Querying the Data Dictionary

See the names of tables owned by the user.
SELECT t abl e _nane

FROM  user_tables |

View distinct object types owned by the user.

SELECT DI STI NCT obj ect _type
FROM user objects |;

View tables, views, synonyms, and sequences owned by
the user.

FROM user catal og

ORACLE
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Data Types

VARCHAR2( si ze) Variable-length character data

CHAR( si ze) Fixed-length character data

NUVMBER( p, S) Variable-length numeric data

DATE Date and time values

LONG Variable-length character data
up to 2 gigabytes

CLOB Character data up to 4
gigabytes

RAW and LONG RAW Raw binary data

BLOB Binary data up to 4 gigabytes

BFI LE Binary data stored in an external

file; up to 4 gigabytes

ROW D A 64 base number system representing
the unique address of arow in its table.
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DateTime Data Types

Datetime enhancements with Oracle9i.
New Datetime data types have been introduced.
New data type storage is available.

Enhancements have been made to time zones
and local time zone.
T MESTANP Date with fractional seconds

| NTERVAL YEAR TO MONTH | Stored as an interval of years

and months
| NTERVAL DAY TO SECOND | Stored as an interval of days to
hours minutes and seconds

ORACLE
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DateTime Data Types

The TI MESTAMP data type is an extension of the
DATE data type.

It stores the year, month, and day of the DATE

data type, plus hour, minute, and second values as
well as the fractional second value.

The TI MESTAMP data type is specified as follows:

TI MESTAMP[ (fracti onal seconds_preci sion)]

ORACLE
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TI MESTAMP W THTI ME ZONE Data Type

TI MESTAMP W TH TI ME ZONE is a variant of
TI MESTAMP that includes atime zone

displacement in its value.
The time zone displacement is the difference, in
hours and minutes, between local time and UTC.

TI MESTAMP[ (fracti onal _seconds_preci sion)]
W TH TI ME ZONE

ORACLE
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TI MESTAMP W THLOCAL Tl ME Data Type

TI MESTAMPW THLQOCAL TI ME ZONE is another
variant of TI MESTAMP that includes atime zone

displacement in its value.

Data stored in the database is normalized to the
database time zone.

The time zone displacement is not stored as part
of the column data; Oracle returns the data in the
users' local session time zone.

TI MESTAMP W TH LOCAL TI ME ZONE data type is
specified as follows:
TI MESTAMP[ (fracti onal seconds_preci sion)]

W TH LOCAL TI ME ZONE
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| NTERVAL YEAR TOMONTH Data Type

| NTERVAL YEAR TOMONTH stores a period of time
using the YEARand MONTHdatetime fields.

| NTERVAL YEAR [ (year precision)] TO MONTH

| NTERVAL ' 123-2' YEAR(3) TO MONTH
| ndi cates an interval of 123 years, 2 nonths.

| NTERVAL ' 123" YEAR(3)
| ndi cates an interval of 123 years O nont hs.

| NTERVAL ' 300" MONTH( 3)
| ndi cates an interval of 300 nobnths.

| NTERVAL ' 123" YEAR
Returns an error, because the default precision is 2,
and ' 123" has 3 digits.
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| NTERVAL DAY TO SECOND Data Type

| NTERVAL DAY TO SECONDstores a period of time
In terms of days, hours, minutes, and seconds.

| NTERVAL DAY [ (day_precision)]
TO SECOND [ (fractional _seconds_preci sion)]

| NTERVAL ' 4 5:12:10.222' DAY TO SECOND( 3)
| ndi cates 4 days, 5 hours, 12 m nutes, 10 seconds,
and 222 thousandt hs of a second. | NTERVAL ' 123" YEAR(3).

| NTERVAL ' 7' DAY
| ndi cates 7 days.

| NTERVAL ' 180" DAY( 3)
| ndi cates 180 days.

ORACLE
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| NTERVAL DAY TO SECOND Data Type

| NTERVAL DAY TO SECONDstores a period of time
In terms of days, hours, minutes, and seconds.

| NTERVAL ' 4 5:12:10.222' DAY TO SECOND( 3)
| ndi cates 4 days, 5 hours, 12 m nutes, 10 seconds,
and 222 t housandt hs of a second.

| NTERVAL '4 5:12' DAY TO M NUTE
| ndi cates 4 days, 5 hours and 12 m nutes.

| NTERVAL ' 400 5" DAY(3) TO HOUR
| ndi cates 400 days 5 hours.

| NTERVAL ' 11:12:10.2222222' HOUR TO SECOND( 7)
| ndi cates 11 hours, 12 m nutes, and 10. 2222222 seconds.

ORACLE
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Creating a Table
by Using a Subquery Syntax

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

option.

CREATE TABLE t abl e
[ (col um, colum...)]

AS subquery;

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

Define columns with column names and
default values.

ORACLE
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Creating a Table by Using a Subquery

CREATE TABLE dept 80
AS

enpl oyee id, Tast_ nane,
sal ary*12 ANNSAL,

hire date

enpl oyees
departnent id

Tabl e creat ed.
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The ALTER TABLE Statement

Use the ALTER TABLE statement to:
Add a new column
Modify an existing column

Define a default value for the new column
Drop a column
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The ALTER TABLE Statement

Use the ALTER TABLE statement to add, modify, or
drop columns.

ALTER TABLE t abl e

ADD (col unmm dat at ype [ DEFAULT expr ]
[, colum datatype]...);

ALTER TABLE t abl e

MODI FY (col unmm dat at ype [ DEFAULT expr ]
[, colum datatype]...);

ALTER TABLE t abl e
DRCP (col um);
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Adding a Column

DEPT80

EMPLOYEE_ID

LAST NAME

DEPT80

EMPLOYEE_ID

New column

ANNSAL HIRE_DATE

“Add a new

column to
the DEPT80

table.”

ANNSAL HIRE_DATE

000 |11y
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Adding a Column

You use the ADDclause to add columns.

ALTER TABLE dept 80

ADD (j ob_id VARCHAR2(9) ) ;
Tabl e al t ered.

The new column becomes the last column.
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Modifying a Column

You can change a column’s data type, size, and
default value.

ALTER TABLE dept 80
MODI FY (I ast _nane VARCHAR2(30));

Tabl e al t ered.

A change to the default value affects only
subsequent insertions to the table.
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Dropping a Column

Use the DROP COLUMN clause to drop columns you no
longer need from the table.

ALTER TABLE dept 80
DRCP COLUWN ] ob_i d;

Tabl e alt ered.
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The SET UNUSED Option

You use the SET UNUSED option to mark one or
more columns as unused.

You use the DROP UNUSED COLUMNS option to
remove the columns that are marked as unused.

ALTER TABLE tabl e
SET UNUSED (col um);
OR

ALTER TABLE table

SET UNUSED| COLUWN col um;
ALTER TABLE t abl e
DROP  UNUSED COLUMN\S;
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Dropping a Table

All data and structure in the table is deleted.
Any pending transactions are committed.

All indexes are dropped.

You cannot roll back the DROP TABLE statement.

DROP TABLE dept 80;
Tabl e dr opped.
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Changing the Name of an Object

To change the name of a table, view, sequence, or
synonym, you execute the RENAME statement.

RENAME dept TO detail dept;

Tabl e renaned.

You must be the owner of the object.
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Truncating a Table

The TRUNCATE TABLE statement:

Removes all rows from a table

Releases the storage space used by that table
TRUNCATE TABLE detai |l dept;

Tabl e truncat ed.

You cannot roll back row removal when using
TRUNCATE.

Alternatively, you can remove rows by using the
DELETE statement.
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Adding Comments to a Table

You can add comments to a table or column by using
the COVMENT statement.

COMMENT ON TABLE enpl oyees
| S ' Enpl oyee I nformation';

Comment cr eat ed.

Comments can be viewed through the data dictionary
Views:

ALL_ COL_COMMVENTS
USER COL_COMVENTS
ALL_TAB COMMENTS
USER TAB_COWMENTS
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Summary

In this lesson, you should have learned how to use DDL
statements to create, alter, drop, and rename tables.

CREATE TABLE Creates a table

ALTER TABLE Modifies table structures

Removes the rows and table structure

Changes the name of a table, view,
sequence, or synonym

TRUNCATE Removes all rows from a table and
releases the storage space
Adds comments to a table or view
ORACLE
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Practice 9 Overview

This practice covers the following topics:

Creating new tables

Creating a new table by using the CREATE TABLE
AS syntax

Modifying column definitions
Verifying that the tables exist
Adding comments to tables
Dropping tables

Altering tables

ORACLE

9-34 Copyright © Oracle Corporation, 2001. All rights reserved.



Copyright © Oracle Corporation, 2001. All rights reserved.




Objectives

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

Describe constraints
Create and maintain constraints
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What Are 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
UNI QUE
PRI MARY KEY
FOREI GN KEY
CHECK

ORACLE
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Constraint Guidelines

Name a constraint or the Oracle server generates a
name by using the SYS_Cn format.

Create a constraint either:
At the same time as the table is created, or
After the table has been created

Define a constraint at the column or table level.
View a constraint in the data dictionary.

ORACLE
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Defining Constraints

CREATE TABLE [schena.]tabl e
(col um dat at ype [ DEFAULT expr ]
[ col um_constraint],

tiéble_constraint][,...]);

CREATE TABLE enpl oyees(
enpl oyee id NUVBER(6),
first_nane VARCHARZ2( 20) ,

job_id VARCHARZ2(10) NOT NULL,
CONSTRAI NT enp_enp_id_pk
PRI MARY KEY (EMPLOYEE ID));

ORACLE
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Defining Constraints

Column constraint level

col um [ CONSTRAI NT constrai nt_nane] constraint_type,

Table constraint level

col um, . ..

[ CONSTRAI NT constrai nt_nane] constraint type
(colum, ...),

ORACLE
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The NOT NULL Constraint

Ensures that null values are not permitted for the

column:
EMPLOYEE ID [LAST NAME EMAIL PHONE HNUMBER |HIRE DATE | JOB ID SALARY |DEPABTMENT ID f

NOT NULL constraint NOT NULL Absence of NOT NULL

(No row can contain constraint constraint

a null value for (Any row can contain

this column.) null for this column.)
OoORACLE
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The NOT NULL Constraint

Is defined at the column level:

CREATE TABLE enpl oyees(
enpl oyee i d NUMBER( 6) ,
sal ary NUMBER( 8, 2) ,
comm ssi on_pct NUVBER( 2, 2),

| re_date DATE
CONSTRAI NT enp_hire _date _nn
NOT NULL,

ORACLE
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The UNI QUE Constraint

UNI QUE constraint

EVMPLOYEES

. 08 fSmith JsMTH | < Allowed

| mEmth JSMITH | = Not allowed:
already exists

ORACLE
10-9 Copyright © Oracle Corporation, 2001. All rights reserved.



The UNI QUE Constraint

Defined at either the table level or the column level:

CREATE TABLE enpl oyees(
enpl oyee id NUMBER( 6) ,
| ast _nane VARCHAR2( 25) NOT NULL,
emai | VARCHAR2( 25) ,
sal ary NUVBER( 8, 2) ,

comm ssi on_pct NUMBER( 2, 2) ,
hire_date DATE NOT NULL,

CONSTRAI NT enp_enai | _uk UNI QUE(emai | )

ORACLE
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The PRI MARY KEY Constraint

DEPARTMENTS
r PRI MARY KEY

Not allowed
(Null value)

fF'u blic Accounting 1400

Not allowed
(50 already exists)
ORACLE
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The PRI MARY KEY Constraint

Defined at either the table level or the column level:

CREATE TABLE  depart nment s(
departnent id NUMBER( 4) ,
depart nent _nane VARCHARZ2( 30)
CONSTRAI NT dept _nane_nn NOT NULL,

manager id NUMVBER( 6) ,
| ocation id
CONSTRAI NT dept id pk PRI MARY KEY(departnent id

ORACLE
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The FORElI GN KEY Constraint
DEPARTNMVENTS

| - Not allowed
| g << exist)
=l << Allowed
ORACLE
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The FORElI GN KEY Constraint

Defined at either the table level or the column level:

CREATE TABLE enpl oyees(
enpl oyee i d NUVBER( 6) ,
| ast _nane VARCHAR2( 25) NOT NULL,
emai | VARCHARZ2( 25) ,
sal ary NUMBER( 8, 2) ,
conmi ssi on_pct NUVBER( 2, 2) ,

hire_date DATE NOT NULL,

NUMVBER( 4) ,

ORACLE
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FORElI GN KEY Constraint
Keywords

FOREI GN 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 arow in the parent table is
deleted.

ON DELETE SET NULL: Converts dependent
foreign key values to null

ORACLE
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The CHECK Constraint

Defines a condition that each row must satisfy

The following expressions are not allowed:

References to CURRVAL, NEXTVAL, LEVEL, and ROANNUM
pseudocolumns

Calls to SYSDATE, Ul D, USER, and USERENV functions
Queries that refer to other values in other rows

., salary NUMBER(2)

ORACLE
10-16 Copyright © Oracle Corporation, 2001. All rights reserved.



Adding a Constraint Syntax

Use the ALTER TABLE statement to:

Add or drop a constraint, but not modify its
structure

Enable or disable constraints

Add a NOT NULL constraint by using the MODI FY
clause

ALTER TABLE tabl e

ADD [ CONSTRAI NT constraint] type (columm);

ORACLE
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Adding a Constraint

Add a FOREI GN KEY constraint to the EMPLOYEES

table indicating that a manager must already exist as
a valid employee in the EMPLOYEES table.

ALTER TABLE enpl oyees
ADD CONSTRAI NT enp_manager fk
FOREI GN KEY(manager _id)

REFERENCES enpl oyees(enpl oyee id);
Tabl e al t ered.
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Dropping a Constraint

Remove the manager constraint from the
EMPLOYEES table.

ALTER TABLE enpl oyees
DROP CONSTRAI NT  enp_nmanager fKk;

Tabl e al t ered.

Remove the PRI MARY KEY constraint on the
DEPARTMENTS table and drop the associated
FORElI GN KEY constraint on the

EMPLOYEES. DEPARTMENT | D column.

ALTER TABLE departnents
DROP PRI MARY KEY CASCADE;

10-19

Tabl e al t ered.

ORACLE
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Disabling Constraints

Execute the DI SABLE clause of the ALTER TABLE
statement to deactivate an integrity constraint.

Apply the CASCADE option to disable dependent
Integrity constraints.

ALTER TABLE enpl oyees

DI SABLE CONSTRAI NT enp_enp_i d_pk CASCADE;
Tabl e al t ered.

ORACLE
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Enabling Constraints

Activate an integrity constraint currently disabled
In the table definition by using the ENABLE clause.

ALTER TABLE enpl oyees
ENABLE CONSTRAI NT enp_enp_i d_pk;

Tabl e al t ered.

A UNI QUE or PRI MARY KEY index is automatically
created If you enable a UNI QUE key or PRI MARY
KEY constraint.
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Cascading Constraints

The CASCADE CONSTRAI NTSclause is used along
with the DROP COLUMN clause.

°* The CASCADE CONSTRAI NTS clause drops all

referential integrity constraints that refer to the
primary and unique keys defined on the dropped
columns.

The CASCADE CONSTRAI NTS clause also drops all

multicolumn constraints defined on the dropped
columns.

ORACLE
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Cascading Constraints

Example:

ALTER TABLE test1l

DROP (pk) CASCADE CONSTRAI NTS;
Tabl e al t ered.

ALTER TABLE testl

DROP (pk, fk, col1l) CASCADE CONSTRAI NTS;
Tabl e al t ered.
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Viewing Constraints

Query the USER _CONSTRAI NTStable to view all
constraint definitions and names.

constrai nt_nane, constraint _type,
search_condi tion
t abl e nane = ' EMPLOYEES ;
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Viewing the Columns Associated with
Constraints

View the columns associated with the constraint
names in the USER _CONS COLUMNS view.

SELECT constraint_nane, colum_name
FROM user _cons_col umms

VWHERE tabl e nane = ' EMPLOYEES' ;

ORACLE
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Summary

In this lesson, you should have learned how to create
constraints.

Types of constraints:
NOT NULL
UNI QUE
PRI MARY KEY
FOREI GN KEY
CHECK

You can query the USER _CONSTRAI NTStable to view all
constraint definitions and names.
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Practice 10 Overview

This practice covers the following topics:
Adding constraints to existing tables
Adding more columns to a table
Displaying information in data dictionary views

ORACLE
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Objectives

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

Describe a view
Create, alter the definition of, and drop a view
Retrieve data through a view

Insert, update, and delete data through
aview

Create and use an inline view
Perform “Top-N" analysis

ORrRACLE
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Database Objects

Basic unit of storage; composed of rows
and columns

Object

Table

Logically represents subsets of data from
one or more tables

Generates primary key values

View

Sequence

Improves the performance of some queries

Alternative name for an object

Index

Synonym

ORrRACLE
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What Is a View?

EMPLOYEES Table:

100 Steven c 15.123. 4567 17-JUn-87 | AD FRES
101 Meena <ozhhar MKOCHAAR 5 21-5 9 AD WP
102 De Haan LDEHAAM 515 : i3 AD WP
103 Alexander Hunold AHUMNO_D 80.423 4567 3-J ) IT_PROG
11 i '

149 Flatkay
174 Abel
176 Tayler (1[XH

Ll esnuer ey 2dAliL il o LR R R o O L, B P g P T

200 Jennifer Whalen

201 Michzel
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Why Use Views?

To restrict data access

To make complex queries easy

To provide data independence

To present different views of the same data

ORrRACLE
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Simple Views
and Complex Views

Simple Views | Complex Views

DML operations
through aview

Not always

ORrRACLE
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Creating a View

You embed a subquery within the CREATE VI EW
statement.

CREATE [ OR REPLACE] [ FORCE| NOFORCE] VI EWvi ew
[(alias[, alias]...)]

AS subquery
[ WTH CHECK OPTI ON [ CONSTRAI NT constraint]]
[ WTH READ ONLY [ CONSTRAI NT constraint]];

The subquery can contain complex SELECT
syntax.

ORrRACLE
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Creating a View

Create a view, EMPVUSBO, that contains details of
employees in department 80.

CREATE VI EW enpvu80
AS SELECT enployee id, |ast _nane, salary
FROM enpl oyees

VWHERE  departnent id
Vi ew cr eat ed.

Describe the structure of the view by using the
ISQL*Plus DESCRI BE command.

DESCRI BE enpvu80

ORrRACLE
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Creating a View

Create a view by using column aliases in the
subquery.

CREATE VI EW sal vu50
AS SELECT enployee id ID NUMBER, | ast name NANE,
sal ary*12 ANN SALARY

FROM enpl oyees
VWHERE  departnent id
Vi ew cr eat ed.

Select the columns from this view by the given
alias names.

ORrRACLE
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Retrieving Data from a View

SELECT *
FROM [ sal vu50;
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Querying a View

ISQL*Plus

SELECT  *
FROM enpvu8o;

EMPLOYEE_ID |LAST NAME |SALARY
149 | Jlatkey 10500
174 ||Abel 11000

176 |[Taylar BE00

=TS0
SELECT enpl oyee i d,
| ast _nane, sal ary
FROM  enpl oyees
WHERE depart nment _i d=80;

EMPLOYEES

ORACLE
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Modifying a View

Modify the EMPVUBO view by using CREATE OR
REPLACE VI EWclause. Add an alias for each
column name.

(1d _nunber, nanme, sal, departnent id)
AS SELECT enployee id, first nane || ' ' || l|ast_nane,

sal ary, departnent _id
FROM enpl oyees
VWHERE departnent _id = 80;
Vi ew cr eat ed.

Column aliases in the CREATE VI EWclause are

listed in the same order as the columns in the
subquery.
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Creating a Complex View

Create a complex view that contains group functions
to display values from two tables.

CREATE VI EWdept sum vu
(nane, mnsal, maxsal, avgsal)
AS SELECT d. departnent _nane, M N(e.sal ary),
MAX(e. sal ary), AVH e. sal ary)

FROM enpl oyees e, departnents d
VWHERE e.departnent id = d.departnent _id
GROUP BY d. departnent nane;

Vi ew cr eat ed.
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Rules for Performing
DML Operations on a View

You can perform DML operations on simple views.

You cannot remove arow if the view contains the
following:

Group functions

A GROUP BY clause

The DI STI NCT keyword

The pseudocolumn ROAMNUMkeyword

ORACLE
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Rules for Performing
DML Operations on a View

You cannot modify data in a view if it contains:
Group functions
A GROUP BY clause
The DI STI NCT keyword
The pseudocolumn ROWNUMkeyword

Columns defined by expressions

ORrRACLE
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Rules for Performing
DML Operations on a View

You cannot add data through a view if the view
includes:

Group functions

A GROUP BY clause

The DI STI NCT keyword

The pseudocolumn ROANUMkeyword

Columns defined by expressions

NOT NULL columns in the base tables that are not
selected by the view
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Using the W TH CHECK OPTI ON Clause

You can ensure that DML operations performed on
the view stay within the domain of the view by
using the W TH CHECK OPTI ON clause.

CREATE OR REPLACE VI EW enpvu20
AS SELECT *
FROM enpl oyees

VHERE departnent id = 20

W TH CHECK OPTI ON CONSTRAI NT enpvu20_ck |:

Vi ew cr eat ed.

Any attempt to change the department number for

any row in the view fails because it violates the
W TH CHECK OPTI ON constraint.
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Denying DML Operations

You can ensure that no DML operations occur by
adding the W TH READ ONLY option to your view

definition.

Any attempt to perform a DML on any row in the
view results in an Oracle server error.
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Denying DML Operations

CREATE OR REPLACE VI EW enpvulO
(enpl oyee _nunber, enpl oyee nane, job title)
AS SELECT enpl oyee id, |last _nane, job id

FROM enpl oyees
VWHERE departnent id
W TH READ ONLY;

Vi ew cr eat ed.
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Removing a View

You can remove a view without losing data because a
view is based on underlying tables in the database.

DROP VI EW vi ew,

DROP VI EW enmpvu80;
Vi ew dr opped.

ORACLE
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Inline Views

An inline view Is a subquery with an alias (or

correlation name) that you can use within a SQL
statement.

A named subquery in the FROMclause of the main
guery is an example of an inline view.

An inline view Is not a schema object.
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Top-N Analysis

Top-N queries ask for the n largest or smallest
values of a column. For example:

What are the ten best selling products?
What are the ten worst selling products?

Both largest values and smallest values sets are
considered Top-N queries.
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Performing Top-N Analysis

The high-level structure of a Top-N analysis
query is:
SELECT [colum_list], ROMUM

FROM  (SELECT [colum_|ist]
FROM t abl e

ORDER BY Top- N _col um)
VWHERE ROMUM <= N,
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Example of Top-N Analysis

To display the top three earner names and salaries
from the EMPLOYEES table:

SELECT |[ROAMNUM as RANK
) as

FROM ( t _name, sal ary FROM enpl oyees
CRDER BY sal ary DESC)

VHERE ROMUM <= 3;

LAST NAME SALARY

17000
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Summary

In this lesson, you should have learned that a view is
derived from data in other tables or views and
provides the following advantages:

Restricts database access

Simplifies queries

Provides data independence

Provides multiple views of the same data

Can be dropped without removing the underlying
data

An inline view is a subquery with an alias name.

Top-N analysis can be done using subqueries and
outer queries.
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Practice 11 Overview

This practice covers the following topics:
Creating a simple view
Creating a complex view
Creating a view with a check constraint
Attempting to modify data in the view
Displaying view definitions
Removing views
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Other Database Objeets
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Objectives

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

Create, maintain, and use sequences
Create and maintain indexes
Create private and public synonyms
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Database Objects

Object

Description

Basic unit of storage; composed of rows
and columns

Table

View Logically represents subsets of data from

one or more tables

Sequence Generates primary key values

Improves the performance of some queries

Index

Synonym Alternative name for an object

ORrRACLE
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What Is a Sequence?

A sequence:
Automatically generates unigue numbers
Is a sharable object
Is typically used to create a primary key value
Replaces application code

Speeds up the efficiency of accessing sequence
values when cached in memory
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The CREATE SEQUENCE Statement Syntax

Define a sequence to generate sequential numbers
automatically:

CREATE SEQUENCE sequence
[ | NCREMENT BY n]
[ START W TH n]
[ { MAXVALUE n | NOVAXVALUE} ]

[{M NVALUE n | NOM NVALUE} ]
[ {CYCLE | NOCYCLE}]
[{CACHE n | NOCACHE}];
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Creating a Sequence

Create a sequence named DEPT_DEPTI D_SEQto

be used for the primary key of the DEPARTMENTS
table.

Do not use the CYCLE option.

CREATE SEQUENCE dept deptid_seq
| NCREMENT BY 10
START WTH 120
MAXVALUE 9999

NOCACHE
NOCYCLE;
Sequence creat ed.
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Confirming Sequences

Verify your sequence values in the
USER SEQUENCES data dictionary table.

SELECT sequence_nane, m n_val ue, max _val ue,

| ncrenent by, |ast_nunber
FROM user _sequences;

The LAST _NUMBER column displays the next
available sequence number if NOCACHE is

specified.
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NEXTVAL and CURRVAL Pseudocolumns

NEXTVAL returns the next available sequence
value. It returns a unique value every time it is
referenced, even for different users.

CURRVAL obtains the current sequence value.

NEXTVAL must be issued for that sequence before
CURRVAL contains a value.
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Using a Sequence

Insert a new department named “Support” in
location ID 2500.

| NSERT | NTO depart nment s(depart nent i d,
depart nent _nane, |ocation_id)
VALUES (dept deptid seq. NEXTVAL,

' Support', 2500);
1 row creat ed.

View the current value for the DEPT_DEPTI D SEQ
seqguence.

SELECT dept deptid seq. CURRVAL

FROM dual ;
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Using a Sequence

Caching sequence values in memory gives faster
access to those values.

Gaps in sequence values can occur when:
A rollback occurs
The system crashes
A sequence is used in another table

If the sequence was created with NOCACHE, view

the next available value, by querying the
USER SEQUENCES table.
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Modifying a Sequence

Change the increment value, maximum value,
minimum value, cycle option, or cache option.

ALTER SEQUENCE dept deptid_seq
| NCREMENT BY 20
MAXVALUE 999999

NOCACHE
NOCYCLE;
Sequence al tered.
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Guidelines for Modifying
a Sequence

You must be the owner or have the ALTER
privilege for the sequence.

Only future sequence numbers are affected.

The sequence must be dropped and

re-created to restart the sequence at a different
number.

Some validation is performed.

ORrRACLE
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Removing a Sequence

Remove a sequence from the data dictionary by
using the DROP SEQUENCE statement.

Once removed, the sequence can no longer be
referenced.

DROP SEQUENCE dept depti d_seq;

Sequence dropped.

ORACLE
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What Is an Index?

An index:
Is a schema object

Is used by the Oracle server to speed up the
retrieval of rows by using a pointer

Can reduce disk I/O by using a rapid path access
method to locate data quickly

Is independent of the table it indexes

Is used and maintained automatically by the
Oracle server
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How Are Indexes Created?

Automatically: A unique index is created
automatically when you define a PRI MARY KEY or
UNI QUE constraint in a table definition.

Manually: Users can create nonunique indexes on
columns to speed up access to the rows.
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Creating an Index

Create an index on one or more columns.

CREATE | NDEX i ndex

ON table (colum[, colum]...);

Improve the speed of query access to the
LAST_NAME column in the EMPLOYEES table.

CREATE | NDEX enp_| ast _nane_i dx

ON enpl oyees(| ast _nane) ;
| ndex creat ed.

ORrRACLE
12-17 Copyright © Oracle Corporation, 2001. All rights reserved.



When to Create an Index

You should create an index if:
A column contains a wide range of values
A column contains a large number of null values

One or more columns are frequently used together
In a WHERE clause or a join condition

The table is large and most queries are expected
to retrieve less than 2 to 4 percent of the rows
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When Not to Create an Index

It is usually not worth creating an index if:
The table is small

The columns are not often used as a condition In
the query

Most queries are expected to retrieve more than 2
to 4 percent of the rows in the table

The table is updated frequently

The indexed columns are referenced as part of an
expression
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Confirming Indexes

The USER | NDEXES data dictionary view contains
the name of the index and its uniqueness.

The USER | ND COLUWMNS view contains the index
name, the table name, and the column name.

| c. 1 ndex_nanme, ic.colum_nane,
| c. col umn_position col pos,iXx.uniqueness

user i ndexes ix, user_ind columms ic
| c. 1 ndex_nane = i X.Iindex_nane
| c.tabl e nane " EMPLOYEES' ;
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Function-Based Indexes

A function-based index is an index based on
expressions.

The index expression is built from table columns,
constants, SQL functions, and user-defined
functions.

CREATE | NDEX upper _dept name | dx
ON depart nent s( UPPER( depart nent _nane) ) ;

| ndex creat ed.

SELECT *
FROM departnents
VWHERE UPPER(departnment nane) = ' SALES' ;
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Removing an Index

Remove an index from the data dictionary by
using the DROP | NDEX command.

DROP | NDEX | ndex;

Remove the UPPER_LAST NAME | DX index from
the data dictionary.

DROP | NDEX upper | ast _nane_i dx;

| ndex dropped.

To drop an index, you must be the owner of the
Index or have the DROP ANY | NDEX privilege.
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Synonyms

Simplify access to objects by creating a synonym
(another name for an object). With synonyms, you can:

Ease referring to a table owned by another user
Shorten lengthy object names

CREATE [ PUBLI C] SYNONYM synonym

FOR obj ect ;
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Creating and Removing Synonyms

Create a shortened name for the
DEPT _SUM VUview.

CREATE SYNONYM d_sum
FOR dept sum vu;

Synonym Cr eat ed.

Drop a synonym.

DROP SYNONYM d_sum
Synonym dr opped.
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Summary

In this lesson, you should have learned how to:

Automatically generate sequence numbers by
using a sequence generator

View sequence information in the
USER SEQUENCES data dictionary table

Create indexes to improve query retrieval speed

View index information in the USER | NDEXES
dictionary table

Use synonyms to provide alternative names for
objects

ORrRACLE
12-26 Copyright © Oracle Corporation, 2001. All rights reserved.



Practice 12 Overview

This practice covers the following topics:
Creating sequences
Using sequences
Creating nonunique indexes

Displaying data dictionary information about
sequences and indexes

Dropping indexes
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Objectives

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

Create users

Create roles to ease setup and maintenance of the
security model

Use the GRANT and REVOKE statements to grant
and revoke object privileges

Create and access database links
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Controlling User Access

Database
administrator

Username and password
Privileges

Users

ORrRACLE
13-3 Copyright © Oracle Corporation, 2001. All rights reserved.



13-4

Privileges

Database security:
System security
Data security
System privileges: Gaining access to the database

Object privileges: Manipulating the content of the
database objects

Schemas: Collections of objects, such as tables,
views, and sequences

ORrRACLE
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System Privileges

More than 100 privileges are available.

The database administrator has high-level system
privileges for tasks such as:

Creating new users
Removing users
Removing tables
Backing up tables
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Creating Users

The DBA creates users by using the CREATE USER
statement.

CREATE USER user
| DENTI FI ED BY  passwor d;

CREATE USER scott
| DENTI FI ED BY tiger;
User creat ed.

ORrRACLE
13-6 Copyright © Oracle Corporation, 2001. All rights reserved.



User System Privileges

Once a user is created, the DBA can grant specific
system privileges to a user.

GRANT privilege [, privilege...]

TO user [, user| role, PUBLIC ..];

An application developer, for example, may have
the following system privileges:

CREATE SESSI ON
CREATE TABLE
CREATE SEQUENCE
CREATE VI EW
CREATE PROCEDURE
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Granting System Privileges

The DBA can grant a user specific system privileges.

GRANT create session, create tabl e,
creat e sequence, create view

TO scott;
Grant succeeded.
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What Is a Role?

R S5

Privileges W

Allocating privileges Allocating privileges
without a role with arole
ORACLE
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Creating and Granting Privileges to a Role

Create arole

CREATE RCOLE manager;
Rol e creat ed.
Grant privileges to arole

GRANT create table, create view
TO nmanager ;
Grant succeeded.

Grant arole to users
GRANT nmanager TO DEHAAN, KOCHHAR,

Grant succeeded.
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Changing Your Password

The DBA creates your user account and initializes
your password.

You can change your password by using the
ALTER USER statement.

ALTER USER scott
| DENTI FI ED BY |i on;

User altered.
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Object Privileges

Object
Privilege

ALTER
DELETE

II!!!!“IH!!II!!!!!!!!!I!l!!!!l!l

| NSERT
REFERENCES
SELECT

EXECUTE
| NDEX
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Object Privileges

Object privileges vary from object to object.
An owner has all the privileges on the object.

An owner can give specific privileges on that
owner’s object.

GRANT obj ect _priv [(col ums)]
ON obj ect

TO {user|rol e| PUBLI C}
[ WTH GRANT OPTI QN ;
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Granting Object Privileges

Grant query privileges on the EMPLOYEES table.

GRANT  sel ect
ON enpl oyees

TO sue, rich;
Grant succeeded.

13-14

Grant privileges to update specific columns to
users and roles.

GRANT update (departnent _nane, |ocation_id)
ON depart nents

TO scott, nmnager;
Grant succeeded.
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Using the W TH GRANT OPTI ON and PUBLI C
Keywords

Give a user authority to pass along privileges.

GRANT sel ect, insert
ON depart nents

TO scot t
W TH GRANT OPTI ON;

Grant succeeded.

Allow all users on the system to query data from
Alice’s DEPARTMENTS table.

GRANT  sel ect
ON al i ce.departnents

TO PUBLI C,

13-15

Grant succeeded.
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Confirming Privileges Granted

Data Dictionary View Description

ROLE_SYS PRI VS System privileges granted to roles
ROLE TAB PRI VS Table privileges granted to roles
USER RCLE PRI VS Roles accessible by the user

USER TAB PRI VS MADE Object privileges granted on the
user’s objects

USER TAB PRI VS RECD Object privileges granted to the
user

USER COL_ PRI VS MADE Object privileges granted on the
columns of the user’s objects

USER COL_PRI VS RECD Object privileges granted to the
user on specific columns

USER _SYS PRI VS Lists system privileges granted to
the user
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How to Revoke Object Privileges

You use the REVOKE statement to revoke privileges
granted to other users.

Privileges granted to others through the W TH
GRANT OPTI ONclause are also revoked.

REVOKE {privilege [, privilege...]|ALL}
ON obj ect

FROM {user[, user...]|role|PUBLI C
[ CASCADE CONSTRAI NTS] ;
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Revoking Object Privileges

As user Alice, revoke the SELECT and | NSERT
privileges given to user Scott on the DEPARTMENTS

table.

REVOKE sel ect, i1nsert
ON depart nents

FROM scott;
Revoke succeeded.
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Database Links

A database link connection allows local users to
access data on aremote database.

Local Remote

EMP Table

-

SELECT * FROM HQ ACME. COM
enp@iQ_ACME. COM database
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Database Links

Create the database link.

CREATE PUBLI C DATABASE LI NK hg. acne. com
USI NG ' sal es' ;

Dat abase |1 nk creat ed.

Write SQL statements that use the database link.

SELECT *

FROM enp@4Q ACME. COM
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Summary

In this lesson, you should have learned about DCL
statements that control access to the database and
database objects.

Statement

CREATE USER Creates a user (usually performed by
a DBA)

Gives other users privileges to
access the your objects

CREATE ROLE Creates a collection of privileges

(usually performed by a DBA)

ALTER USER Changes a user’s password

E Removes privileges on an object from
users
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Practice 13 Overview

This practice covers the following topics:
Granting other users privileges to your table

Modifying another user’s table through the
privileges granted to you

Creating a synonym

Querying the data dictionary views related to
privileges
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13-22 Copyright © Oracle Corporation, 2001. All rights reserved.



Copyright © Oracle Corporation, 2001. All rights reserved.




Workshop Overview

This workshop covers:
Creating tables and sequences
Modifying data in the tables
Modifying table definitions
Creating views

Writing scripts containing SQL and iISQL*Plus
commands

Generating a simple report
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