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Profile
Before You Begin ThisCourse

Before you begin this course, you should be ablestoa graphical user interface (GUI)
The prerequisite is a familiarity with data proéegsconcepts and techniques.

How This Course s Organized

Oracle Database 10g: SQL Fundamentals| is an instructor-led course featuring lectures
and hands-on exercises. Online demonstrations attémpractice sessions reinforce the
concepts and skills that are introduced.
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Typographic Conventions

What follows are two lists of typographical convens that are used specifically within text or

within code.
Typographic Conventions Within Text

Convention Object or Term

Commands,
functions,
column names,
table names,
PL/SQL objects,
schemas

Uppercase

Filenames,
syntax variables,
usernames,
passwords

Lowercase,
italic

Initial cap Trigger and

button names

Books, names of
courses and
manuals, and
emphasized
words or phrases

Italic

Lesson module
titles referenced
within a course

Quotation marks

Example

Use BieL ECT command to view
information stored in tHeAST_NANME
column of tieVPL OYEES table.

is the name of the role
to be created.

where: role

Assign a When-Validate-Itemgder to
the ORD block.

Choose Cancel.

For more information on thbjeat see
Oracle SQL Reference
Manual

Dot save changes to the database.

This subject is coverdéesson 3,
“Working with Objects.”
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Typographic Conventions (continued)

Typographic Conventions Within Code

Convention Object or Term Example
Uppercase Commands, SELECT employee_id
functions FROM employees;

Lowercase, Syntax variables CREATE ROLET ol €;

italic

Initial cap Forms triggers Form module: ORD
Trigger level: S_ITEM.QUANTITY
item

Trigger name: When-Validate-ltem

Lowercase Column names, Ce
table names, OG_ACTIVATE_LAYER
filenames, (OG_GET_LAYER (‘prod_pie_layer"))
PL/SQL objects
SELECT last_name
FROM employees;
Bold Text that must CREATE USER scott
be entered by a IDENTIFIED BY tiger;
user
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Lesson Objectives

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

e List the features of Oraclel0 g

» Discuss the theoretical and physical aspects of a
relational database

* Describe the Oracle implementation of the RDBMS
and ORDBMS

« Understand the goals of the course

-2 Copyright © 2004, Oracle. All rights reserved.

Objectives

In this lesson, you gain an understanding of thetiomal database management system
(RDBMS) and the object relational database managesystem (ORDBMS). You are also
introduced to the following:
e SQL statements that are specific to Oracle
* iSQL*Plus, which is an environment used for execu$q. statements and for
formatting and reporting purposes

Oracle Database 10 g: SQL Fundamentals | 1-2



Goals of the Course

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

* ldentify the major structural components of
Oracle Database 10 g

 Retrieve row and column data from tables with the
SELECT statement

* Create reports of sorted and restricted data

« Employ SQL functions to generate and retrieve
customized data

* Run data manipulation language (DML) statements
to update data in Oracle Database 10 ¢

« Obtain metadata by querying the dictionary views

1-3 Copyright © 2004, Oracle. All rights reserved.

Goals of the Course

This course offers you an introduction to Oracleédbase 1@ database technology. In this
class, you learn the basic concepts of relatioatdlthses and the powerful SQL
programming language. This course provides thendas&QL skills that enable you to
write queries against single and multiple tableanipulate data in tables, create database
objects, and query metadata.

Oracle Database 10 g: SQL Fundamentals | 1-3
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Oraclel0g Features

The Oraclel@ release offers a comprehensive high-performancastrficture, including:
e Scalability from departments to enterprise e-besssites
* Robust, reliable, available, and secure architectu
e One development model; easy deployment options
» Leverage an organization’s current skillset thitomg the Oracle platform (including
SQL, PL/SQL, Java, and XML)
* One management interface for all applications
* Industry standard technologies; no proprietarkioc

In addition to providing the benefits listed abotree Oraclel@ release contains the
database for the grid. Grid computing can dramiyié@aver the cost of computing, extend
the availability of computing resources, and delivgher productivity and quality.

The basic idea of grid computing is the notion @ihputing as a utility, analogous to the
electric power grid or the telephone network. Adient of the grid, you do not care where
your data is or where your computation is done. Yant to have your computation done
and to have your information delivered to you wliyea want it. From the server side, grid
is about virtualization and provisioning. You padil your resources together and provision
these resources dynamically based on the needsiobysiness, thus achieving better
resource utilization at the same time.

Oracle Database 10 g: SQL Fundamentals | 1-4
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Oraclel0g

The three grid-infrastructure products of the Oza@j) release are:
e Oracle Database §0
e Oracle Application Server 10
* Oracle Enterprise Managerd Grid Control

Oracle Database 10 g: SQL Fundamentals | -5
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Oracle Database 10 g

Oracle Database f§j0s designed to store and manage enterprise infamadracle
Database 1fcuts management costs and provides a high quélégreice. Reduced
configuration and management requirements and aitoi8QL tuning have significantly
reduced the cost of maintaining the environment.

Oracle Database fj@ontributes to the grid infrastructure productshef Oracle 19
release. Grid computing is all about computing asildy. If you are a client, you need not
know where your data resides and which computeestt You should be able to request
information or computation on your data and hawelivered to you.

Oracle Database fiimanages all your data. This is not just the ohjeletional data that
you expect an enterprise database to manage. #lsafe unstructured data such as:
* Spreadsheets
* Word documents
* PowerPoint presentations
« XML
* Multimedia data types like MP3, graphics, videad anore

The data does not even have to be in the dataDazsele Database fjhas services through
which you can store metadata about informatiorestan file systems. You can use the
database server to manage and serve informatiorewdrat is located.

Oracle Database 10 g: SQL Fundamentals | 1-6




Oracle Application Server 10 ¢
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Oracle Application Server 10 g

Oracle Application Server frovides a complete infrastructure platform for eleping

and deploying enterprise applications, integratimany functions including a J2EE and Web
services run-time environment, an enterprise poatakenterprise integration broker,
business intelligence, Web caching, and identitpag@ment services.

Oracle Application Server fadds new grid computing features, building on thexess of
Oracle9 Application Server, which has hundreds of customensing production
enterprise applications.

Oracle Application Server 30s the only application server to include servifesall the
different server applications that you might wamtun, including:

» Portals or Web sites

» Java transactional applications

« Business intelligence applications

It also provides integration among users, apphceti and data throughout your
organization.

Oracle Database 10 g: SQL Fundamentals | -7



Oracle Enterprise Manager 10 ¢
Grid Control

« Software provisioning
» Application service level monitoring

ENTERPRISE MANAGER 1 0
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Oracle Enterprise Manager 10 g Grid Control

Oracle Enterprise Managerd Grid Control is the complete, integrated, central
management console and underlying framework thahaates administrative tasks across
sets of systems in a grid environment. With Or&aliel Control, you can group multiple
hardware nodes, databases, application servergthadtargets into single logical entities.
By executing jobs, enforcing standard policies, nooimg performance and automating
many other tasks across a group of targets insttad many systems individually, Grid
Control enables scaling with a growing grid.

Softwar e Provisioning

With Grid Control, Oracle l§automates installation, configuration, and clorofg
Application Server 1@ and Database facross multiples nodes. Oracle Enterprise
Manager provides a common framework for softwamwigioning and management,
enabling administrators to create, configure, dgpmd utilize new servers with new
instances of the application server and databaeegsare needed.

Application Service Level Monitoring

Oracle Grid Control views the availability and merhance of the grid infrastructure as a
unified whole, as a user would experience it, nathan as isolated storage units, processing
boxes, databases, and application servers.

Oracle Database 10 g: SQL Fundamentals | 1-8



Relational and Object Relational
Database Management Systems

* 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

1-9 Copyright © 2004, Oracle. All rights reserved.

About the Oracle Server
The Oracle server supports both the relationaldnpelct relational models.

The Oracle server extends the data-modeling capedilo support an object relational
database model that brings object-oriented progriag, complex data types, complex
business objects, and full compatibility with tledational world.

It includes several features for improved perforogaand functionality of online transaction
processing (OLTP) applications, such as betternrshaf run-time data structures, larger
buffer caches, and deferrable constraints. Datahearse applications benefit from
enhancements such as parallel execution of ingaite, and delete operations;
partitioning; and parallel-aware query optimizati@perating within the Network
Computing Architecture (NCA) framework, the Orantedel supports client/server and
Web-based applications that are distributed anditienéd.

For more information about the relational and objetational model, see ttzatabase
Concepts manual.

Oracle Database 10 g: SQL Fundamentals | 1-9
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Oracle Internet Platform

To develop an e-commerce application, you neeaddyat that can store and manage the
data, a product that can provide a run-time enwremnt for your applications implementing
business logic, and a product that can monitorchagihose the application after it is
integrated. The Oracle §i@roducts that we have been discussing providéalhecessary
components to develop your application.

Oracle offers a comprehensive high-performanceneteplatform for e-commerce and data
warehousing. The integrated Oracle Internet Platfimcludes everything needed to
develop, deploy, and manage Internet applicatioietjding these three core pieces:
* Browser-based clients to process presentation
» Application servers to execute business logic sardle presentation logic to browser-
based clients
« Databases to execute database-intensive busogssahd serve data

Oracle offers a wide variety of the most advanaggblgical user interface (GUI)—driven
development tools to build business applicatiossyell as a large suite of software
applications for many areas of business and inguStracle Developer Suite includes tools
to develop forms and reports and to build data in@uses. Stored procedures, functions,
and packages can be written using SQL, PL/SQLawa.J

Oracle Database 10 g: SQL Fundamentals | [-10
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System Development Life Cycle

From concept to production, you can develop a delby using the system-development
life cycle, which contains multiple stages of degghent. This top-down, systematic
approach to database development transforms bggimfesmation requirements into an
operational database.

Strategy and Analysis Phase
» Study and analyze the business requirementsvlateiusers and managers to identify
the information requirements. Incorporate the gmiee and application mission
statements as well as any future system spectitsiti
» Build models of the system. Transfer the busimessative into a graphical
representation of business information needs aleg.rConfirm and refine the model
with the analysts and experts.

Design Phase
Design the database based on the model developkd strategy and analysis phase.

Build and Documentation Phase
* Build the prototype system. Write and executedbmmands to create the tables and
supporting objects for the database.
« Develop user documentation, help text, and opmratmanuals to support the use and
operation of the system.

Oracle Database 10 g: SQL Fundamentals | [-11



System Development Life Cycle

Strategy
and
analysis

Production
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System Development Life Cycle (continued)
Transition Phase

Refine the prototype. Move an application into prcttbn with user-acceptance testing,
conversion of existing data, and parallel operatidriake any modifications required.

Production Phase

Roll out the system to the users. Operate the ptamusystem. Monitor its performance,
and enhance and refine the system.

Note: The various phases of the system developmentyidecan be carried out iteratively.
This course focuses on the Build phase of the sysgivelopment life cycle.

Oracle Database 10 g: SQL Fundamentals | [-12



Data Storage on Different Media
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Storing Information

Every organization has some information needsbraty keeps a list of members, books,
due dates, and fines. A company needs to savematmn about employees, departments,
and salaries. These pieces of information arecdHe.

Organizations can store data on various mediaraddferent formats, such as a hard-copy
document in a filing cabinet or data stored in gl@tc spreadsheets or in databases.
A database is an organized collection of information.

To manage databases, you need a database managgstent (DBMS). A DBMS is a
program that stores, retrieves, and modifies datiatabases on request. There are four
main types of databasdserarchical, network, relational, and (most recentlygbject
relational.

Oracle Database 10 g: SQL Fundamentals | [-13



Relational Database Concept

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

* Itis 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

1-14 Copyright © 2004, Oracle. All rights reserved.

Relational Model

The principles of the relational model were firgtimed by Dr. E. F. Codd in a June 1970
paper titled “A Relational Model of Data for Lar§bdared Data Banks.” In this paper, Dr.
Codd proposed the relational model for databasesgs

The common models used at that time were hieraathitd network, or even simple flat-
file data structures. Relational database managesystems (RDBMS) soon became very
popular, especially for their ease of use and ffiéiky in structure. In addition, a number of
innovative vendors, such as Oracle, supplemente&DPBMS with a suite of powerful
application development and user products, progidinotal solution.

Components of the Relational M odel
» Collections of objects or relations that store daga
* A set of operators that can act on the relationzdduce other relations
» Data integrity for accuracy and consistency

For more information, se&n Introduction to Database Systems, Eighth Edition (Addison-
Wesley: 2004), written by Chris Date.
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Definition of a Relational Database

A relational database is a collection of relations or

two-dimensional tables.

Oracle
server

[EMPLOYEE_ID [FIRST_NAME [LAST NAME|[ EMAIL [Pi

DEPARTMENT_ID |DEPARTMENT_N}3«ME |MANAGER_ID

| [

| 100 |[Steven [King [SKING b1 | 10 |[administration | 200 [

| 101 [Meena [Kochhar  |[MKOCHHAR 51 | 20 [Marketing | 201 [

| 102 |Lex [DeHaan  [LDEHAAN |51 | 50 |[Shipping | 124 [
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Definition of a Relational Database

A relational database uses relations or two-dinmrasitables to store information.

For example, you might want to store informationathall the employees in your company.
In a relational database, you create several tabls®re different pieces of information
about your employees, such as an employee tabkpartment table, and a salary table.
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Data Models

-

s 00—
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-
Model of
. syls_terp Entity model of >
Inc |_en S client’'s model
mind
Table model
of entity model Oracle
l server
Tables on disk
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Data Models

Models are a cornerstone of design. Engineers launtebdel of a car to work out any details
before putting it into production. In the same mamystem designers develop models to
explore ideas and improve the understanding otd@da®design.

Purpose of Models
Models help communicate the concepts that areaplpés minds. They can be used to do
the following:

« Communicate
» Categorize

* Describe

* Specify

* Investigate
* Evolve

* Analyze

e Imitate

The objective is to produce a model that fits atitude of these uses, can be understood by
an end user, and contains sufficient detail foeetbper to build a database system.
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Entity Relationship Model

« Create an entity relationship diagram from
business specifications or narratives:

EMPLOYEE assianed to DEPARTMENT

#H* number _ 9 ______ #* number

* name * name

0 job title composed of | 4 location

e Scenario

— “. .. Assign one or more employees to a
department . . .”

— “. .. Some departments do not yet have assigned
employees . . .”
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ER Modeling

In an effective system, data is divided into disem@ategories or entities. An entity
relationship (ER) model is an illustration of vargentities in a business and the
relationships among them. An ER model is derivedifbusiness specifications or
narratives and built during the analysis phas&efsystem development life cycle. ER
models separate the information required by a legsifrom the activities performed within
a business. Although businesses can change thwitias, the type of information tends to
remain constant. Therefore, the data structurestatsl to be constant.
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ER Modeling (continued)

Benefits of ER Modeling
* Documents information for the organization in @ael precise format
* Provides a clear picture of the scope of the mftron requirement
* Provides an easily understood pictorial map faaldase design
» Offers an effective framework for integrating mplé applications

Key Components

* Entity: A thing of significance about which information mksgo be known. Examples
are departments, employees, and orders.

« Attribute: Something that describes or qualifies an entity.éxample, for the
employee entity, the attributes would be the emgdoyumber, name, job title, hire
date, department number, and so on. Each of thieudés is either required or
optional. This state is callegptionality.

« Relationship: A named association between entities showing oglityrand degree.
Examples are employees and departments, and @aenitems.
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Entity Relationship
Modeling Conventions

Entlty Attribute
Singular, unigue name e Singular name
*  Uppercase * Lowercase
*  Soft box *  Mandatory marked with *
¢ Synonym in parentheses ¢ Optional marked with “0”

EI\/PLOYEE DEPARTIVENT
number assigned to #* number
name | /""" 77 * name
job title composed of | g location

Unique identifier (UID)
Primary marked with “#”
Secondary marked with “(#)”
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ER Modeling Conventions
Entities
To represent an entity in a model, use the follgMonventions:
» Singular, unique entity name
« Entity name in uppercase
» Soft box
* Optional synonym names in uppercase within paesas: ()
Attributes
To represent an attribute in a model, use thevatg conventions:
* Singular name in lowercase
« Asterisk (*) tag for mandatory attributes (i.ealwes thamust be known)
» Letter “0” tag for optional attributes (i.e., vakithatmay be known)
Relationships

Symbol Description

Dashed line Optional element indicating “may be”
Solid line Mandatory element indicating “must be”
Crow’s foot Degree element indicating “one or more”
Single line Degree element indicating “one and amg”
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Entity Relationship
Modeling Conventions

Entity Attribute
¢ Singular, unique name e Singular name
*  Uppercase * Lowercase
*  Soft box *  Mandatory marked with *
¢ Synonym in parentheses ¢ Optional marked with “0”

EMPLOYEE DEPARTIVENT

#* number assigned to #* number
* name | /""" 77 * name

0 job title composed of | g location

Unique Identifier (UID)
Primary marked with #
Secondary marked with (#)
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ER Modeling Conventions (continued)
Relationships

Each direction of the relationship contains:
« A label: for exampletaught by or assigned to
* An optionality: eithemust be or may be
* A degree: eitheone and only one or one or more

Note: The termcardinality is a synonym for the terotegree.

Each source entity {may be | must be} relationstame {one and only one | one or more}

destination entity.
Note: The convention is to read clockwise.
Unique I dentifiers

A unique identifier (UID) is any combination of @altiutes or relationships, or both, that
serves to distinguish occurrences of an entityhksaity occurrence must be uniquely

identifiable.
» Tag each attribute that is part of the UID withuanber sign: #
» Tag secondary UIDs with a number sign in parerase@?)
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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 [DEPARTMENT ID [DEPARTMENT_NAME [MANAGER_ID [LOCATION_ID
[EMPLOYEE_ID [FIRST_NAME [LAST_NAME [DEPARTMENT_ID | n |*‘\'3'"”i”i?”e‘mn | 200 | 1700
| 174 [Ellen [Bbs! | | 20 |[Marketing | 201 | 1800
| 142 [Curtis [Davies | 50 | 50 [Shipping | 124 | 1500
| 102 [Lex [DeHaan || ao| | B0 |IT | 103 | 1400
| 104 |Elruce |Ernst | [<ln] | 80 |Sa|es | 1439 | 2500
| 202 |Fat Fay | ol 90 [Executive | 100 | 1700
| 206 [william [Gietz | ol | 110 |[Accounting | 205 || 1700
| | | 190 [Contracting | | 1700
Primary key Foreign key Primary key
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Relating Multiple Tables

Each table contains data that describes exactlentiy. For example, tiEMPLOYEES
table contains information about employees. Categaf data are listed across the top of
each table, and individual cases are listed belising a table format, you can readily
visualize, understand, and use information.

Because data about different entities is storediffarent tables, you may need to combine
two or more tables to answer a particular questan.example, you may want to know the
location of the department where an employee warkihis scenario, you need information
from theEMPLOYEE®ble (which contains data about employees) an®@ERARTMENTS
table (which contains information about departmemsth an RDBMS, you can relate the
data in one table to the data in another by usiedgdreign keys. A foreign key is a column
(or a set of columns) that refers to a primary kethe same table or another table.

You can use the ability to relate data in one tablgata in another to organize information
in separate, manageable units. Employee data ckegbdogically distinct from department
data by storing it in a separate table.
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Relating Multiple Tables (continued)

Guidelinesfor Primary Keysand Foreign Keys
* You cannot use duplicate values in a primary key.
* Primary keys generally cannot be changed.
» Foreign keys are based on data values and arb/pogecal (not physical) pointers.
* A foreign key value must match an existing primkey value or unique key value, or
else it must be null.
» A foreign key must reference either a primary ke unique key column.
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Relational Database Terminology
2 ® @
OlEMPLOYEE_m |EAST_NAME [FIRST_NAME JSALARY | COMMISSION_PCT | DEPARTMENT_ID
100 [[King [Steven 24000 a0
101 [[Kochhar [Meena 17000 50
102 |[De Haan [Lex 17000 a0 @
103 [[Hunold [alexandar 9000 ]
104 |[Emst [Bruce 6000 A~ &0
107 |[Lorentz [Diana 4200 ( 6 ) ]
124 |[Maurgas [Kevin 5800 \_/ 50
141 |Rajs [Trenna 3500 50
142 |[Davies [Curtis 3100 50
143 |[Matas [Randall 2600 50
144 |[Wargas [Peter 2500 50
143 |[ZIntkey [Eleni 10800 2 a0
174 |[Abal [Ellen 11000 3 a0
176 |[Taylor [Jonathon 8600 2 a0
178 |[Grant [Kimberely 7000 15
200 |Wha|en Jennifer 4400 10
1 20 ||Har15tein tichael 13000 20
202 |[Fay Pat G000 20
205 |[Higgins [Shallay 12000 110
206 | Gietz [william &300 110
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Terminology Used in a Relational Database

A relational database can contain one or many salléableis the basic storage structure
of an RDBMS. A table holds all the data necesshpuasomething in the real world, such
as employees, invoices, or customers.

The slide shows the contents of B&PLOYEE&able or relation. The numbers indicate the
following:

1. A singlerow (or tuple) representing all data required for a particulapkyee. Each
row in a table should be identified by a primary ke&hich permits no duplicate rows.
The order of rows is insignificant; specify the rovder when the data is retrieved.

2. A column or attribute containing the employee number. The eyg# number
identifies aunique employee in th&EMPLOYEE®ble. In this example, the employee
number column is designated as pinemary key. A primary key must contain a value,
and the value must be unique.

3. A column that is not a key value. A column représ one kind of data in a table; in
this example, the data is the salaries of all thpleyees. Column order is insignificant
when storing data; specify the column order whenddta is retrieved.

Oracle Database 10 g: SQL Fundamentals | [-23



Terminology Used in a Relational Database (continue  d)

4. A column containing the department number, wischiso aoreign key. A foreign
key is a column that defines how tables relateattheother. A foreign key refers to a
primary key or a unique key in the same table @mather table. In the example,
DEPARTMENT _Iiniquely identifies a department in tiBEPARTMENT®ble.

5. Afield can be found at the intersection of a row and amal There can be only one
value in it.

6. A field may have no value in it. This is calledul value. In theeMPLOYEE®ble,
only those employees who have the role of salagseptative have a value in the
COMMISSION_PCTcommission) field.
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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
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Properties of a Relational Database

In a relational database, you do not specify tliess route to the tables, and you do not
need to know how the data is arranged physically.

To access the database, you execute a structueed language (SQL) statement, which is
the American National Standards Institute (ANS&nstard language for operating relational
databases. The language contains a large set dtopefor partitioning and combining
relations. The database can be modified by usia@L statements.
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Communicating with an RDBMS
Using SQL

SQL statement is entered. Statement is sent to
Oracle server.

SELECT depart nent _nane
FROM departnments; A

| DEPARTMENT_NAME
|Administrati0n

|Marketing

|Shipping

[T

|Sa|es

|Executive

|Accounting

|Contracting
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Structured Query Language

Using SQL, you can communicate with the OracleeerS8QL has the following
advantages:
» Efficient
* Easyto learn and use
* Functionally complete (With SQL, you can definetrieve, and manipulate data in the
tables.)
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Oracle’s Relational Database Management
System

\

(i,

1]

Data
dictionary

User tables

EEEamy
EEEmny

{
{
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Oracle’s Relational Database Management System

Oracle provides a flexible RDBMS called Oracle batse 1Q. Using its features, you can
store and manage data with all the advantagesedétonal structure plus PL/SQL, an
engine that provides you with the ability to starel execute program units. Oracle
Database 1falso supports Java and XML. The Oracle server ®tte options of retrieving
data based on optimization techniques. It inclubesirity features that control how a
database is accessed and used. Other featureddradusistency and protection of data
through locking mechanisms.

The Oraclel@ release provides an open, comprehensive, and atéegapproach to
information management. An Oracle server consistsi@racle database and an Oracle
server instance. Every time a database is statggstem global area (SGA) is allocated and
Oracle background processes are started. The S@#fasea of memory that is used for
database information shared by the database Udersombination of the background
processes and memory buffers is called an Orastiance.
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SQL Statements

SELECT
| NSERT
UPDATE
DELETE
MVERGE

Data manipulation language (DML)

CREATE
ALTER
DROP
RENANE
TRUNCATE
COMVENT

Data definition language (DDL)

GRANT

D ntrol lan DCL
REVOKE ata control language (DCL)

COW T
RCOLLBACK
SAVEPO NT

Transaction control
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SQL Statements

Oracle SQL complies with industry-accepted stansla@dacle Corporation ensures future
compliance with evolving standards by actively ivuag key personnel in SQL standards
committees. Industry-accepted committees are therfan National Standards Institute
(ANSI) and the International Standards Organizafl8®). Both ANSI and ISO have
accepted SQL as the standard language for relatiatabases.

Statement Description

SELECT Retrieves data from the database, enters new rolanges existing rows, and
INSERT removes unwanted rows from tables in the databesspectively. Collectively
UPDATE known asdata manipulation language (DML).

DELETE

MERGE

CREATE Sets up, changes, and removes data structures tmbhes. Collectively known ag
ALTER data definition language (DDL).

DROP

RENAME

TRUNCATE

COMMENT

GRANT Gives or removes access rights to both the Oraalalsase and the structures
REVOKE within it.

COMMIT Manages the changes made by DML statements. Chatogihe data can be
ROLLBACK grouped together into logical transactions.

SAVEPOINT
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Tables Used in the Course

EMPLOYEES

[EMPLOYEE_ID [FIRST_NAME [LAST NAME| EMAIL [PHONE_NUMBER [HIRE_DATE| JOB_ID  [SALA

| 100 [Steven [King [SKING 515,123 4567 [17-June7 [aD_PRES [ 240

| 101 [Meena [Kochhar — [MKOCHHAR |[515.123.4568 [21-5EP-B9 [AD_wP [ 170

| 102 ([Lex [De Haan  [LDEH&&N |[515 123 4569 [13-Jan-g3  [aD_vP 170

| 103 [Alexander  [Hunald [AHUNOLD  |[590.423.4867 [p3-Janon (IT_PROG [ a0

| 104 [Bruce [Ernst [BERWST  |[580.423 4568 [21-MaY-91 [IT_PROG [ eo

| 107 [Diana [Lorentz [DLORENTZ |[530.423 5567 [p7-FEE-93 [IT_PROG [ a2

| 124 ([Kevin [Mourgos  [KMOURGOS/[p50.123.5234 [16-NOv-89 [ST_Man [ =8

| 141 [Trenna [Rajs [TRAJS [p&0.121 8009 [17-0cT95 [ST_CLERK [ 35

| 142 [Cuntis [Davies [coawiES  |B50.121.2994 [29.08nN-97 [ST_CLERK [ 31

; o — - s - 10874 15-MAR-95 |[ST_CLERK 2%
[DEPARTMENT _ID [DEPARTMENT_NAME [MANAGER_ID [LOCATION_ID o] IDQ_JUL_QB IST—CLERK %
| 10 [Administration | 200 || 1700 | oo e e oo o e e
| 20 [Marketing | 201 1800 || = "GRA | LOWEST_SAL || HIGHEST_SAL
| 50 |[Shipping | 124 | 1500 | = |4 | 1000 | 2999
| &0 [T | 103 || 1400 | [B | 3000 | 5999
| 80 |[Sales | 149 | 2500 | [c | 6000 | 9999
| 90 | [Executive | 100 | 1700 D | 10000 || 14999
| 110 [Accounting | 205 | 1700 [E | 15000 | 24999
| 190 [Contracting | | 1700 | [F | 25000 || 40000

DEPARTMENTS JOB_GRADES
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Tables Used in the Course

The following main tables are used in this course:
EMPLOYEE®ble: Gives details of all the employees
DEPARTMENT®ble: Gives details of all the departments
JOB_GRADESable: Gives details of salaries for various grades

Note: The structure and data for all the tables are pexvin Appendix B.
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Summary

* Oracle Database 10 g is the database for grid
computing.

 The database 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.
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Summary

Relational database management systems are comgiogiei@cts or relations. They are
managed by operations and governed by data ingegpitstraints.

Oracle Corporation produces products and servaceseet your RDBMS needs. The main
products are the following:
* Oracle Database gpwith which you store and manage information bpwg$SQL
» Oracle Application Server ZQwith which you run all of your applications
» Oracle Enterprise Managerd.Grid Control, which you use to manage and automate
administrative tasks across sets of systems ifdeegrvironment

SQL

The Oracle server supports ANSI-standard SQL anthatws extensions. SQL is the
language that is used to communicate with the seéovaccess, manipulate, and control
data
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Retrieving Data Using
the SQL SELECTStatement

Copyright © 2004, Oracle. All rights reserved.




Objectives

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

* List the capabilities of SQL SELECTstatements
« Execute a basic SELECTstatement

* Differentiate between SQL statements and
ISQL*Plus commands
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Objectives

To extract data from the database, you need tthesstructured query language (SQL)
SELECTstatement. You may need to restrict the columnisateadisplayed. This lesson

describes all the SQL statements that are needeeltorm these actions. You may want to
createSELECTstatements that can be used more than once.

This lesson also covers tH&QL*Plus environment in which you execute SQL stednts.

Oracle Database 10 g: SQL Fundamentals | 1-2



1-3

Capabilities of SQL SELECTStatements
Projection Selection
Table 1 Table 1
Join
Table 1 Table 2
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Capabilities of SQL SELECTStatements

A SELECTstatement retrieves information from the datab@dth a SELECTstatement,
you can use the following capabilities:

Projection: Choose the columns in a table that are returnealdpyery. Choose as few
or as many of the columns as needed

Selection: Choose the rows in a table that are returned hyeayqgVarious criteria can
be used to restrict the rows that are retrieved.

Joining: Bring together data that is stored in differeniealby specifying the link
between them. SQL joins are covered in more digtaillater lesson.
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Basic SELECTStatement

SELECT *|{[DISTINCT] col unm| expression [alias],...}
FROM table;

« SELECTidentifies the columns to be displayed
 FROMdentifies the table containing those columns

Copyright © 2004, Oracle. All rights reserved.

Basic SELECTStatement
In its simplest form, SELECTstatement must include the following:

A SELECTclause, which specifies the columns to be displayed
A FROMlause, which identifies the table containing tbkimns that are listed in the
SELECTclause

In the syntax:

SELECT is a list of one or more columns

* selects all columns

DISTINCT suppresses duplicates

col um| expressi on  selects the named column or the expression
al i as gives selected columns different headings
FROMt abl e specifies the table containing the columns

Note: Throughout this course, the workisword, clause, andstatement are used as follows:

A keyword refers to an individual SQL element.
For exampleSELECTandFROMNare keywords.

A clauseis a part of a SQL statement.

For exampleSELECT employee _id, last_name, ... is a clause.
A statement is a combination of two or more clauses.

For exampleSELECT * FROM employees is a SQL statement.
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Selecting All Columns

SELECT* |

FROM departments;

DEPARTMENT_ID | DEPARTMENT_MAME

MANAGER_ID

LOCATION_ID

10 |Administrati0n

200 ||

1700

20 |Marketing

201 ||

1800

&0 |[Shipping

124

1500

103 ||

1400

a0 |[Sales

149 ||

2600

a0 |E}{ecutive

100 |

1700

|
|
|
|
B0 ([T |
|
|
110 |Accounting |

|

205 ||

1700

190 |Contracting

1700

B rows selected.

1-5
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Selecting All Columns of All Rows
You can display all columns of data in a table @ofving theSELECTkeyword with an
asterisk ). In the example in the slide, the departmenttabhtains four columns:
DEPARTMENT_IDDEPARTMENT_NAMEANAGER_I1DandLOCATION_ID. The table
contains seven rows, one for each department.

You can also display all columns in the table Istirig all the columns after tt®ELECT

keyword. For example, the following SQL statemdike(the example in the slide) displays
all columns and all rows of tiREPARTMENT®ble:

SELECT department_id, department_name, manager_id,
FROM departments
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Selecting Specific Columns

SELECT|department_id, location_id
FROM departments;

| DEPARTMENT_ID [ LOCATION_ID

| 10| 1700
| 20 1800
| 50 | 1800
| 60 || 1400
| g0 | 2600
| g0 | 1700
| 10| 1700
| 190 | 1700
8 rows selected.

1-6 Copyright © 2004, Oracle. All rights reserved.

Selecting Specific Columns of All Rows
You can use th8ELECTstatement to display specific columns of the talyisfecifying
the column names, separated by commas. The examiple slide displays all the
department numbers and location numbers fronDBRARTMENT®Gble.
In the SELECTclause, specify the columns that you want, in tlieioin which you want

them to appear in the output. For example, to disfdcation before department number
going from left to right, you use the following sment:

SELECT location_id, department_id
FROM departments;

| LOCATION_ID | DEPARTMENT _ID

| 1700 | 10

| 1800 | 20
1500 | 50

B rows selected.
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Writing SQL Statements

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

* Keywords cannot be abbreviated or split
across lines.

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

* IniSQL*Plus, SQL statements can optionally be
terminated by a semicolon (;). Semicolons are
required if you execute multiple SQL statements.

* In SQL*plus, you are required to end each SQL
statement with a semicolon (;).
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Writing SQL Statements

Using the following simple rules and guidelinesyyman construct valid statements that are
both easy to read and easy to edit:

» SQL statements are not case-sensitive (unlessaitad).

* SQL statements can be entered on one or many lines

» Keywords cannot be split across lines or abbrediat

» Clauses are usually placed on separate linegé&atability and ease of editing.

* Indents should be used to make code more readable.

» Keywords typically are entered in uppercase; tdeowords, such as table names and

columns, are entered in lowercase.

Executing SQL Statements

UsingiSQL*Plus, click the Execute button to run the comdhar commands in the editing
window.

Using SQL*Plus, terminate the SQL statement wilemicolon and then press the Enter
key to run the command.
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Column Heading Defaults

* ISQL*Plus:
— Default heading alignment: Center
— Default heading display: Uppercase
e SQL*Plus:
— Character and Date column headings are left-
aligned
— Number column headings are right-aligned
— Default heading display: Uppercase
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Column Heading Defaults
In iISQL*Plus, column headings are displayed in uppereasl centered.

SELECT last_name, hire_date, salary
FROM employees;

| LAST_NAME | HIRE_DATE | SALARY

IKing 17-JUN-B7 | 24000
lochhar 21-SEP-89 | 17000
D2 Haan [13-JAN-93 | 17000
Hunold (03-JAN-30 | 9000
Ernst 21-MAY-31 | G000
Higgins 07-JUN-34 | 12000
Gietz 07-JUN-34 | A300

20 rows selected.

You can override the column heading display witlabas. Column aliases are covered later
in this lesson.
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Arithmetic Expressions

Create expressions with number and date data by

using arithmetic operators.

Operator Description
+ Add
- Subtract
* Multiply
/ Divide
1-9 Copyright © 2004, Oracle. All rights reserved.

Arithmetic Expressions

You may need to modify the way in which data iptiged, or you may want to perform
calculations or look at what-if scenarios. Theseal possible using arithmetic expressions.
An arithmetic expression can contain column naro@sstant numeric values, and the

arithmetic operators.
Arithmetic Operators

The slide lists the arithmetic operators that a@glable in SQL. You can use arithmetic
operators in any clause of a SQL statement (exbeftROMlause).

Note: With DATEandTIMESTAMPdata types, you can use the addition and subtractio

operators only.
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Using Arithmetic Operators

SELECT last_name, salary, salary + 300
FROM employees;

| LAST_NAME | SALARY | SALARY3300

[King | 24000 | 24300
[Kochhar | 17000 || 17300
D& Haan | 17000 || 17300
[Hunald | 9000 | 9300
[Ermst | 6000 | 6300
2.D.r;ws selected.
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Using Arithmetic Operators

The example in the slide uses the addition opetatoalculate a salary increase of $300 for
all employees. The slide also displaySALARY+300column in the output.

Note that the resultant calculated coluBWRLARY+300is not a new column in the
EMPLOYEES®ble; it is for display only. By default, the nawfea new column comes from
the calculation that generated it—in this casdary+300

Note: The Oracle server ignores blank spaces before fégrdtlae arithmetic operator.

Operator Precedence

If an arithmetic expression contains more thanaperator, multiplication and division are
evaluated first. If operators in an expressioncdrtae same priority, then evaluation is done
from left to right.

You can use parentheses to force the expressibistbaclosed by parentheses to be
evaluated first.

Rules of Precedence:
* Multiplication and division occur before additiamd subtraction.
» Operators of the same priority are evaluated fiefirto right.
» Parentheses are used to override the defaultgeace or to clarify the statement.
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Operator Precedence

FROM employees;

SELECT last_name, salary, 12*sa|ary+100 @

LAST_NAME SALARY 12*SALARY+100
King 24000 288100
kaochhar 17000 204100
De Haan 17000 204100

20 rows selected.

SELECT last_name, salary, 12*(sglary+100) @
FROM employees;

LAST_NAME SALARY 125{SALARY+100)
King 24000 289200
Kachhar 17000 205200
De Haan 17000 205200

20 rows selected.
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Operator Precedence (continued)

The first example in the slide displays the laghaasalary, and annual compensation of
employees. It calculates the annual compensatianwiplying the monthly salary by 12,
plus a one-time bonus of $100. Notice that multgtiion is performed before addition.

Note: Use parentheses to reinforce the standard ordaeogédence and to improve clarity.
For example, the expression in the slide can bgamrag12*salary)+100 with no
change in the result.

Using Parentheses

You can override the rules of precedence by usargriheses to specify the desired order in
which operators are to be executed.

The second example in the slide displays the kastey salary, and annual compensation of
employees. It calculates the annual compensatidollas/s: adding a monthly bonus of
$100 to the monthly salary, and then multiplyingttbubtotal by 12. Because of the
parentheses, addition takes priority over multgtiian.
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Defining a Null Value

 Anull is a value that is unavailable, unassigned,
unknown, or inapplicable.

 Anullis not the same as a zero or a blank space.

SELECT last_name, job_id, salary, commission_pct
FROM employees;

| LAST_NAME | JOB_ID [ saLary | COMMISSION_PCT
[King |sD_PRES | 24000 |
|Kochhar [aD_wP | 17000 ||
[Ziotkey [SA_MAN | 10500 | 2
[abel [sa_REP | 11000 || 3
[Taylor [sa_REP | 8600 | 2
|Gietz [aC_accoOuNT | 8300 || |
20 rows selected.
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Null Values
If a row lacks a data value for a particular colyriat value is said to bwill or to contain a
null.
A null is a value that is unavailable, unassignatknown, or inapplicable. A null is not the
same as a zero or a space. Zero is a number, §yata is a character.
Columns of any data type can contain nulls. Howesame constraintdNOT NULL and
PRIMARY KEY) prevent nulls from being used in the column.
In the COMMISSION_PCTolumn in theEMPLOYEE®ble, notice that only a sales
manager or sales representative can earn a coromig3her employees are not entitled to
earn commissions. A null represents that fact.
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Null Values
in Arithmetic Expressions

Arithmetic expressions containing a null value
evaluate to null.

SELECT last_name, 1Z2*salary*commission_pct
FROM employees;

|Kocpp9L |
[r<wd |
| rv2l WYWE | 15297 VEA-COWWIZZI0M bCL
[Tlatkey | 25200
[abel | 39600
[Taylor | 20640
|Gietz |
20 rows selected.
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Null Values in Arithmetic Expressions

If any column value in an arithmetic expressionud, the result is null. For example, if you
attempt to perform division by zero, you get amoerHowever, if you divide a number by
null, the result is a null or unknown.

In the example in the slide, employee King doesgabtany commission. Because the
COMMISSION_PCTEolumn in the arithmetic expression is null, theuteis null.

For more information, see “Basic Elements of SQLthaSQL Reference.
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Defining a Column Alias

A column alias:
* Renames a column heading
e |s 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 if it is case-
sensitive
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Column Aliases

When displaying the result of a quer$QL*Plus normally uses the name of the selected
column as the column heading. This heading mayeatescriptive and hence may be
difficult to understand. You can change a columadieg by using a column alias.

Specify the alias after the column in tBELECTIist using a space as a separator. By
default, alias headings appear in uppercase. lilias contains spaces or special characters
(such as # or $), or if it is case-sensitive, eselthe alias in double quotation marks (" ").
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Using Column Aliases

SELECT last_name AS ngme, cdbmmission_pct comm [____|
FROM employees;

1 NAME |
|King

|Kochhar

|De Haan

| COMM |

20 rows selected.

SELECT last_name "Name" , shlary*12 "Annual Salary” |
FROM employees;

| I Name I
|King

|Kochhar

|De Haan

I Annual Salary I

283000
204000
204000

20 rows selected.
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Column Aliases (continued)

The first example displays the names and the cosiomgercentages of all the employees.
Notice that the optionaS keyword has been used before the column alias néneeresult
of the query is the same whether &&keyword is used or not. Also notice that the SQL
statement has the column aliasemme andcomm) in lowercase, whereas the result of the
query displays the column headings in uppercasenésioned in a previous slide, column
headings appear in uppercase by default.

The second example displays the last names andbsalaries of all the employees.
BecauséAnnual Salary  contains a space, it has been enclosed in doubtatipn

marks. Notice that the column heading in the ouipekactly the same as the column alias.
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Concatenation Operator

A concatenation operator:

* Links columns or character strings to other
columns

* Is represented by two vertical bars (||)

 Creates a resultant column that is a character
expression

SELECT last_name]fjol)_id AS "Employees"
FROM employees;

Employees
KingAD_PRES
KochharAD_WP
De HaanAD WP

20 rows selected.
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Concatenation Operator

You can link columns to other columns, arithmetipressions, or constant values to create
a character expression by using thacatenation operator (||). Columns on either side of
the operator are combined to make a single outgutran.

In the examplel_, AST_NAMENdJOB_ID are concatenated, and they are given the alias
Employees . Notice that the employee last name and job coele@mbined to make a
single output column.

The ASkeyword before the alias name makesSkt. ECTclause easier to read.
Null Valueswith the Concatenation Oper ator

If you concatenate a null value with a charactengt the result is a character string.
LAST_NAME || NULL results inLAST_NAME
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Literal Character Strings

 Aliteral is a character, a number, or a date that is
included in the SELECTstatement.

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

« Each character string is output once for each
row returned.
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Literal Character Strings

A literal is a character, a number, or a date ihatcluded in th&SsELECTIist and that is not
a column name or a column alias. It is printedefach row returned. Literal strings of free-
format text can be included in the query result areltreated the same as a column in the
SELECTIist.

Date and character literataust be enclosed by single quotation marks {; number literals
need not be so enclosed.
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Using Literal Character Strings

SELECT last_name ||"is & '||job_id |
AS "Employee Details"
FROM employees;

| Employee Details
[King is a AD_PRES

[Kochhar is a AD_P

[De Haan is 2 AD_vP

[Hunald is a IT_PROG

[Emst is a IT_PROG

[Lorentz is & IT_PROG

|M0urgos isa ST_MAN

|Rajs is a ST_CLERK

20 rows selected.
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Literal Character Strings (continued)

The example in the slide displays last names dndgales of all employees. The column

has the heading Employee Details. Notice the spaewgeen the single quotation marks in
the SELECTstatement. The spaces improve the readabilityeobtliput.

In the following example, the last name and salaryeach employee are concatenated with
a literal to give the returned rows more meaning:

SELECT last_name ||: 1 Month salary =||salary Mo nthly

FROM employees;

| MONTHLY
[King: 1 Month salary = 24000

|Knchhar: 1 Manth salary = 17000

|De Haan: 1 Manth salary = 17000

|Hunu:u|d: 1 Maonth salary = 2000

|Ern5t: 1 Manth =alary = 5000

|L|:|rentz: 1 Manth salary = 4200

|Mnurgns: 1 Month salary = 5300

|Raj5: 1 Month salary = 3500

20 rows selected.
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Alternative Quote ( q) Operator

« Specify your own quotation mark delimiter
* Choose any delimiter
* Increase readability and usability

SELECT department name ||
| q'[, it's assigned Manager Id: |'
|| manager_id
AS "Department and Manager"
FROM departments;

Department and Manager
Administration, it's assigned manager |D: 200
hlarketing, it's assigned manager [D: 201
Shipping, it's assigned manager ID; 124

e
g rows selected.
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Alternative Quote ( q) Operator

Many SQL statements use character literals in esgwas or conditions. If the literal itself
contains a single quotation mark, you can use timeg(]) operator and choose your own
guotation mark delimiter.

You can choose any convenient delimiter, singleslmytmultibyte, or any of the following
character pairs: [ ], { }, (), or <>.

In the example shown, the string contains a siggteation mark, which is normally
interpreted as a delimiter of a character stringuBing theq operator, however, the

brackets [] are used as the quotation mark delmmlige string between the brackets
delimiters is interpreted as a literal charactengt
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Duplicate Rows

The default display of queries is all rows, includi ng
duplicate rows.

SELECT department_id @
FROM employees;

DEPARTMENT_ID
a0
a0
a0

20 rows selected.

SELECT|DISTINCT department_id
FROM employees;

DEPARTMENT_ID
10
20
50

“an
8 rows selected.
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Duplicate Rows

Unless you indicate otherwis§QL*Plus displays the results of a query withounelating
duplicate rows. The first example in the slide dagglall the department numbers from the
EMPLOYEE®ble. Notice that the department numbers are tegea

To eliminate duplicate rows in the result, includeDISTINCT keyword in theSELECT

clause immediately after tt®ELECTkeyword. In the second example in the slide, the
EMPLOYEE$®ble actually contains 20 rows, but there are oelyes unique department
numbers in the table.

You can specify multiple columns after tbéSTINCT qualifier. TheDISTINCT qualifier

affects all the selected columns, and the reselvésy distinct combination of the columns.
SELECT DISTINCT department_id, job_id
FROM employees;
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SQL and iSQL*Plus Interaction

Oracle
server

CIC 1]
C1C 1]
| -

fzgffPlu; SQL statements
Internet
browser
/
| iSQL*Plus %
I *Plu
commands M % Query results
— Formatted report
Eé Client
2N
o | ]| |
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SQL and iSQL*Plus

QL is a command language for communication with thec@rserver from any tool or

application. Oracle SQL contains many extensions.

IQL*Plusis an Oracle tool that recognizes and submits S@tiements to the Oracle server

for execution and contains its own command language

Features of SQL

* Can be used by a range of users, including thatelittle or no programming

experience

* Is a nonprocedural language
* Is an English-like language

Features of iISQL*Plus

* |s accessed from a browser

* Accepts SQL statements
* Provides online editing for modifying SQL statertgen
» Controls environmental settings

* Formats query results into a basic report

* Accesses local and remote databases
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SQL Statements Versus
ISQL*Plus Commands

SQL iISQL*Plus

* Alanguage * 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

SQL iISQL*Plus
statements commands
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SQL and iSQL*Plus (continued)
The following table compares SQL ar8QL*Plus:

SQL iISQL*Plus

Is a language for communicating with the | Recognizes SQL statements and sends them

Oracle server to access data to the server

Is based on American National Standards| Is the Oracle-proprietary interface for

Institute (ANSI)—standard SQL executing SQL statements

Retrieves data; manipulates data and tableDoes not allow manipulation of values in the

definitions in the database database

Does not have a continuation character Has a dasis(a continuation character if
the command is longer than one line

Cannot be abbreviated Can be abbreviated

Uses functions to perform some formatting]) Uses cands to format data
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Overview of 1SQL*Plus

After you log into iSQL*Plus, you can:
» Describe table structures
* Enter, execute, and edit SQL statements
« Save or append SQL statements to files

 Execute or edit statements that are stored in
saved script files
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iISQL*Plus
ISQL*Plus is an environment in which you can doftiiwing:
» Execute SQL statements to retrieve, modify, add,r@move data from the database
* Format, perform calculations on, store, and pyurery results in the form of reports
» Create script files to store SQL statements foeaded use in the future

ISQL*Plus commands can be divided into the followingin categories:

Category Purpose

Environment Affects the general behavior of SQltesteents for the session

Format Formats query results

File manipulation| Saves statements in text sciigs fand runs statements from teit
script files

Execution Sends SQL statements from the browstiiet®racle server

Edit Modifies SQL statements in the Edit window

Interaction Enables you to create and pass vasdbl8QL statements, prin
variable values, and print messages to the screen

Miscellaneous Has various commands to connectetdatabase, manipulate the
iISQL*Plus environment, and display column definison
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Logging In to 1SQL*Plus

From your browser environment:

Address |@ http: fesslindS:5560 isglplus | P
Links ] Class Accounts! 48] Classroom Support Links & Global Education 48] Cracle Online Evaluations
. -
ORACLE

Login

= ndicates reguired field

= semame |Dra1

* Pagsword |

Connect ldentifier |T6

(Login)
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Logging Into iSQL*Plus
To log in from a browser environment:
1. Start the browser.
2. Enter the URL address of tHRQL*Plus environment.

3. On the Login page, enter appropriate valueseritbername, Password, and Connect
Identifier fields.
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ISQL*Plus Environment

!
2 B

Logout Preferences Help

ORACLE
E szL*Plu

gle

Connected as ORAT@TE

Workspace
Enter SQL, PLSAL and SAL*PIus staterments. | Clear )

PP 2?9 .

Execute) LDadScrlpt) Sa\reScrlpt) Cancel
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iISQL*Plus Environment

In the browser, theSQL*Plus Workspace page has several key areas:

1. Text box: Area where you type the SQL statementsi&@L*Plus commands

2. Executebutton: Click to execute the statements and commands itektdox

3. Load Script button: Brings up a form where you can identify a path aledrfame or
a URL that contains SQL, PL/SQL, or SQL*Plus comnsand load them into the
text box

4. Save Script button: Saves the contents of the text box to a file

5. Cance button: Stops the execution of the command in the text box

6. Clear Screen button: Click to clear text from the text box

7. Logout icon: Click to end theSQL*Plus session and return to ii$9QL*Plus Login
page

8. Preferencesicon: Click to change your interface configuration, systeonfiguration,
or password

9. Helpicon: Provides access t8QL*Plus help documentation
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Displaying Table Structure

Use the iSQL*Plus DESCRIBEcommand to display the
structure of a table:

DESC[RIBE] t abl enane
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Displaying the Table Structure

In iISQL*Plus, you can display the structure of a tddyleising theDESCRIBEcommand.
The command displays the column names and data,tgpd it shows you whether a
columnmust contain data (that is, whether the column hBA NULL constraint).

In the syntaxt abl enan®e is the name of any existing table, view, or synorlat is
accessible to the user.
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Displaying Table Structure

DESCRIBE employees

| Name | Null? | Type
[EMPLOYEE_ID [MOT MULL [HUMBER(E)
[FIRST_Mame | [WARCHARZ(20)
[LAST_MAME [MOT MULL [WARCHARZ(25)
[EmalL [MOT MULL [WARCHARZ(25)
[PHOME_NUMBER | [VARCHARZ(20)
[HIRE_DATE [MOT MULL [paTE
[JOB_ID [MOT MULL [WARCHARZ(10)
[saLary | [MUMBERE 2)
[commISSION_PCT | [NUMBER(2 2)
[MANAGER_ID | [NUMBER(E)
|[DEFPARTMENT ID | [MUMEER(4)
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Displaying the Table Structure (continued)
The example in the slide displays the informatibouwd the structure of tieMPLOYEES
table.

In the resulting display\ull? indicates that the values for this column may benown.
NOT NULL indicates that a column must contain daige displays the data type for a
column.

The data types are described in the following table

Data Type Description

NUMBERY, s) Number value having a maximum number of digitsvith s
digits to the right of the decimal point

VARCHAR2S) Variable-length character value of maximum size

DATE Date and time value between January 1, 4712 Bnd., a
December 31, 9999 A.D.

CHARG) Fixed-length character value of size
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Interacting with Script Files

ORACLE

Logout Preferences  Help

Workspace History b

Connected as ORAT@TE

Workspace
Enter SOL, PL/SEL and SAL*Flus staterments. | Clear )
SELECT last_name, hire_date, salary b 1
FROM employees;
[
! Execute) | Load Script) | SaEvE Script) ! Cancel)
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Interacting with Script Files
Placing Statements and Commandsinto a Text Script File
You can save commands and statements from thédexhiSQL*Plus to a text script file
as follows:
1. Type the SQL statements in the text bok'SQL*Plus.

2. Click the Save Script button. This opens the Wimsl File Save dialog box. Identify
the name of the file. The extension defaultsu® .. You can change the file type to a
text file or save it as &ql file.
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Interacting with Script Files

Save As

Save in: |'El TEMP

x| = &k E

& g, him
rrlog.kxt

snapcons. kxk

R ~rnsetup staturl.err
a baseswves.bxt staturl, kxt
hwurl.err [Ftnsupd bat
----- Fusar] kxt tnsupd. log
----- modswes, kxk updfiles. b=t
ntldr

RealPlayer-log. bk

File: riame: Iemp_data.sql j Save I
Save az type: I.&II Files j Cancel |
i
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Interacting with Script Files (continued)
In the example shown, the S@ELECTstatement typed in the text box is saved to a file
namedemp_data.sgl . You can choose the type of the file, name offileeand location

of where you want to save the script file.
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Interacting with Script Files

ORACLE

Logout Preferences  Help

Workspace History B

Connected as ORAT@T6

Workspace
Enter S0L, PL/SGL and SQL*FIus staterments. ( Clear )

-i-Execute) (Load Script) ((Sawe Script) -i-CanceI)
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Interacting with Script Files (continued)

Using Statements and Commandsfrom a Script Filein iSQL*Plus

You can use previously saved commands and staterfient a script file iInSQL*Plus as
follows:
Click the Load Script button. This opens a forlmewe you can type the name of the
file or a URL containing the SQL, PL/SQL, or SQL&BIcommands that you want to

1.

enter in the text box.
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Interacting with Script Files

ORACLE

Logout Preferences  Help

Workspace Histary 7

Connected as ORA1ETE

Load Script
Enter a URL, or a path and file name of the script to load. (cancel ) (Load )
URL |
File |D:\TEMP\emp_data.sql Browse... |
(cancel) (Load
Workspace | History | Logout | Preferences | Help
Copyp! rade. All Aghls Esened.
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Interacting with Script Files (continued)
2. Enter the script name and path, or the URL locatOr you can click the Browse
button to find the script name and location.
3. Click the Load button to bring the contents & tie or URL location into the text
box.
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ISQL*Plus History Page

Workspare | —@

Connected as ORA1ETE

History

The scripts listed are for the current session. Script history is not available for previous sessions.

Select scripts and ... | Delete ) | Load

Select All | Select Mane
Select Script

SELECT DISTINCT departrment_id FROM employees:

SELECT department id FROM employees;

SELECT departrnent name ||, 'l g® it's assigned manager |D: X' || manager
SELECT last_name || "is a ' [l job_id AS "Employee Details” FROM employees;
SELECT last_name || job_id A5 "Employees” FROM employees;

SELECT last name "MName”, 12 * salary "Annual Salary” FROM employees;

o S o i i

®

SELECT last_narme AS narne, commission_pct A5 cormm FROM employees:

iW ! SELECT last_nare,12 * salary * commission_pet FROM employees:

SELECT last_name, job_id, salary, commission_pct FREOM employees:
SELECT last_name, salary, 12 * (salary + 1001 FROM employess:

an
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Running Previous Statements

The History page infSQL*Plus lets you execute previously run statemany®ur session.
The History page shows your most recently run S@tements antbQL*Plus commands.
To rerun the statements:

1. Select the statement that you want to execute.

2. Click the Load button.

Note
* You can control the number of statements thashosvn on the History page with
Preferences settings.
* You can choose to delete selected statementsdiyng the Delete button.
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ISQL*Plus History Page

ORACLE B -
SQL*Plus— = £ @ )

Logout Preferences  Help

Histarny B

Connected as ORAT@T6
Workspace
Enter S0L, PL/SGL and SQALFlus statements. (Clear)
SELECT last_name, 12 * salary * commission_pct =
FROM employees;

SELECT last_name "Mame", 12 * salary "Annual Salary"
FROM employees;

(Execute ) (Load Script ) (Save Script ) ( Cancel )
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Running Previous Statements (continued)
3. Return to the Workspace page.

4. Click the Execute button to run the commands &kt been loaded into the text box.
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Setting 1SQL*Plus Preferences

Logowt Prefergnces  Help

ORACLE ~ _
Eeibanh — < Y

r -
Interface Configuration
+ Interface . .
. Configure settings that affect the iSO Plus user I I
Configuration C 1y ¢ |
g niorace. (Cance) (4ppy)
o Systemn Configuration History Size
o Script i i . o
Formatting Set the number of scripts displayed in the script history.
< 2 o Script Secripts |10
Execution
o W . Input Area Size
cEmnEtraton Set the size of the script input area.
e Change Password YWidth I?’D—
Height |1EI
Output Location
1-34 Copyright © 2004, Oracle. All rights reserved.

iISQL*Plus Preferences
* You can set preferences for ya&QL*Plus session by clicking the Preferences icon.
« The preferences are divided into categories. Yanuset preferences for script
formatting, script execution, and database adnmatish, and you can change your
password.
* When you choose a preference category, a fornsayed that lets you set the
preferences for that category.
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Setting the Output Location Preference

F
— Interface Configuration
» |nterface . p—
Configuration Configure settings that affect the iISAL"Plus user ._@ l rially

interface.
o System Configuration History Size
o Script . . . o
e Set the number of scripts displayed in the script histary.
o Script Scripts |1D
Execution
o Database

HESE Input Area Size
Administration

Set the size of the script input area.

e Change Passward Width I?El
/ Height I'ID
OQutput Location

Set where script output is displayed.

" Below Input Area

& Save to HTML File

" Printable output in new browser window
" Printable autput in same browser window
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Changing the Output Location
You can send the results that are generated byLas&fement orSQL*Plus command to
the screen (the default), a file, or another browsadow.
On the Preferences page:

1. Select an Output Location option.
2. Click the Apply button.
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Summary

In this lesson, you should have learned how to:

 Write a SELECTstatement that:
— Returns all rows and columns from a table
— Returns specified columns from a table
— Uses column aliases to display more descriptive

column headings
 Use the iSQL*Plus environment to write, save, and

execute SQL statements and iSQL*Plus

commands
SELECT *|{[DISTINCT] col umm| expression [alias],...}
FROMt abl e;
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SELECTStatement

In this lesson, you should have learned how toensgrdata from a database table with the
SELECTstatement.

SELECT *|{[DISTINCT] colum [ali as],...}

FROM t abl e;

In the syntax:

SELECT is a list of one or more columns

* selects all columns

DISTINCT suppresses duplicates

col um| expressi on  selects the named column or the expression

al i as gives selected columns different headings

FROMt abl e specifies the table containing the columns
iISQL*Plus

ISQL*Plus is an execution environment that you cemto send SQL statements to the
database server and to edit and save SQL statens¢atsments can be executed from the
SQL prompt or from a script file.
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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

e Using iISQL*Plus

1-37 Copyright © 2004, Oracle. All rights reserved.

Practice 1: Overview

This is the first of many practices in this courEke solutions (if you require them) can be
found in Appendix A. Practices are intended to calktopics that are presented in the
corresponding lesson.

Note the following location for the lab files:

E:\ |l abs\ SQL1\ | abs
If you are asked to save any lab files, save them at this location.

To start ISQL*Plus, start your browser. You nee@nter a URL to accesSQL*Plus. The
URL requires the host name, which your instructor provide. Enter the following
command, replacing the host name with the valueyiwar instructor provides:
http://<HOSTNAME:5561>/isqlplus

In any practice, there may be exercises that aaped with the phrases “If you have time”
or “If you want an extra challenge.” Work on thegereises only if you have completed all
other exercises in the allocated time and would &Kurther challenge to your skills.

Perform the practices slowly and precisely. You egperiment with saving and running
command files. If you have any questions at angtiask your instructor.
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Practice 1
Part 1

Test your knowledge:
1. Initiate anSQL*Plus session using the user ID and passwotdtiegprovided by the
instructor.
2. iSQL*Plus commands access the database.
True/False
3. The followingSELECTstatement executes successfully:

SELECT last_name, job_id, salary AS Sal
FROM employees;

True/False
4. The followingSELECTstatement executes successfully:
SELECT *
FROM job_grades;

True/False
5. There are four coding errors in the followingetaent. Can you identify them?

SELECT employee_id, last_name
sal x 12 ANNUAL SALARY
FROM  employees;

Part 2
Note the following location for the lab files:
E:\ |l abs\ SQL1\ | abs

If you are asked to save any lab files, save them at this location.

To start ISQL*Plus, start your browser. You need to enter a URL to accessiSQL*Plus. The
URL requires the host name, which your instructor will provide. Enter the following
command, replacing the host name with the value that your instructor provides:
http://<HOSTNAME:5561>/isqlplus

You have been hired as a SQL programmer for Acnrp&ation. Your first task is to
create some reports based on data from the HumsouRes tables.

6. Your first task is to determine the structurenef DEPARTMENT®ble and its

contents.
| Name | Null? | Type
IDEPARTMENT_ID IMOT MULL IMUMBER(4)
IDEPARTMENT_MAME IMOT MULL W ARCHARZ(30)
IMAMAGER_ID | IMUMBERIE)
ILOCATION_ID | IMUMBER{4)
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Practice 1 (continued)

| DEPARTMENT ID | DEPARTMENT NAME | MANAGER_ID | LOCATION_ID
| 10 |Adrninistration | 200 | 1700
| 20 |Marketing | 201 | 1800
| 50 |Shipping | 124 || 1500
| B0 |IT | 103 || 1400
| A0 |Sales | 143 | 2800
| 90 |Executive | 100 | 1700
| 110 |Accounting | 205 || 1700
| 190 |Contracting | | 1700

g rows selected.
7. You need to determine the structure ofENPLOYEE®ble.

| Name | Null? | Type
[EMPLOYEE_ID IMOT MULL IMUMBERB)
FIRST_NAME | WARCHARZ(20)
ILAST MAME IMOT MULL WARCHARZ(25)
[EMAIL IMOT MULL WARCHARZ(25)
IPHONE_MNUMBER | WARCHARZ(20)
HIRE_DATE IMOT MULL IDATE

JOB_ID IMOT MULL WARCHARZ(10)
|SALARY | IMUMBER(3,2)
\COMMISSION_PCT | IMUMBER(2 2)
IMANAGER_ID | IMUMBERB)
IDEPARTMENT_ID | IMUMBER(4)

The HR department wants a query to display thenaste, job code, hire date, and
employee number for each employee, with employeeben appearing first. Provide
an aliasSTARTDATHor theHIRE_DATEcolumn. Save your SQL statement to a file
namedab_01 07.sql so that you can disperse this file to the HR depant.
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Practice 1 (continued)

8. Test your query in theab_01_07.sql file to ensure that it runs correctly.

| EMPLOYEE_ID | LAST _NAME | JOB_ID | STARTDATE
| 100 |King AD_PRES 1M7-JUN-87
| 101 |Kochhar A0 WP [21-SEP-89
| 102 |De Haan A0 WP 113-JAN-53
| 103 | |Hunold IT_PROG 03-JAN-50
| 104 |Ernst IT_PROG 21-hAY-91
| 107 |Larentz IT_PROG 07-FEB-99
| 124 |Maourgos ST _MAN 1B-NOY-39
| 141 |Rajs ST _CLERK [7-0CT-95
| 142 |Davies ST _CLERK [29-JAN-97
| 143 |Matos ST _CLERK [15-MAR-GE
| 144 [argas ST _CLERK 09-JUL-55
| 149 |Zlotkey |54 NAN (25-JAN-00
| 174 |Abel SA_REP 11-MAY-35
| 176 |Taylor |SA_REP [24-MAR-95
| 206 |Gietz AC_ACCOUNT 07-JUN-94

20 rows selected.

9. The HR department needs a query to display @juenjob codes from the
EMPLOYEE®ble.

| JOB_ID
AC_ACCOUNT
AC_MGR
AD_ASST
AD_PRES

A0 WP
IT_PROG

IR PN
IMIK_REP

1S4 MAN

|54 _REP

ST _CLERK
ST _MAN

12 rowes selected.
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Practice 1 (continued)
Part 3

If you have time, complete the following exercises:

10. The HR department wants more descriptive colbheadings for its report on
employees. Copy the statement frtaln_01_07.sql to theiSQL*Plus text box.
Name the column headingsnp # Employee , Job, andHire Date , respectively.
Then run your query again.

| Emp # | Employee | Job | Hire Date
| 100 |King wD_PRES 17-JUN-87
| 101 |Kochhar AD WP [21-5EP-B9
| 102 |De Haan AD WP 13- JAN-53
| 103 |[Hunold IT_PROG 03-JAN-50
| 104 |[Ernst IT_PROG 21-MAY-91
| 107 |Lorentz IT_PROG 07-FEB-99
| 124 |Mourgos ST _MAN 11B-MOY-99
| 141 |Rajs |ST_CLERK [17-0CT-95
| 142 |Davies |ST_CLERK 29-JAN-57
| 143 |Matos \ST_CLERK 115-MAR-53
| 144 [argas ST _CLERK 09-JUL-53
206 |Gietz \AC_ACCOUNT 07-JUN-34 |

20 rows selected.

11. The HR department has requested a report efglloyees and their job IDs. Display
the last name concatenated with the job ID (sepdday a comma and space) and
name the columimployee and Title

| Employee and Title
[King, AD_PRES

[Kochhar, AD WP

D& Haan, AD WP

Hunald, IT_PROG

[Ermst, IT_PROG

lLorentz, IT_PROG

|hf1|:|urg|:|s, ST MAN

IRajs, 3T_CLERK

\Davies, ST_CLERK

Gietz, AC_ACCOUNT

20 rows selected.
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Practice 1 (continued)
If you want an extra challenge, complete the follayexercise:
12. To familiarize yourself with the data in tBIPLOYEE®able, create a query to

display all the data from that table. Separate eatdmn output by a comma. Name
the column titteTHE_OUTPUT

| THE_OUTPUT

1100, Steven, King, SKING 515.123 4567 AD_PRES, 17-JUN-B7 24000, 50

1101 Meena Kochhar NKOCHHAR 515.123.4568 AD_P,100,21-SEP-89,17000, 90
1102 Lex De Haan LDEHAAN 515,123 4569 AD_%P 100,13-JAN-93,17000, 30

1103 Alexander,Hunold AHUNOLD 590,423 4567 IT_PROG, 102 D3-JAN-80,3000, 50
1104 Bruce Erst BERNST 590423 4568 IT_PROG,103,21-MAY-31 5000, 50

1107 Diana Lorentz DLORENTZ 590,423 5567 IT_PROG,103 07-FEB-99 4200, 50
1124 Kevin Mourgos KMOURGOS 550.123.5234 ST_MAN,100,16-MO%-89 5800, 50
1141 Trenna,Rajs TRAJS B50.121.8009,3T_CLERK, 124 17-0CT-85,3500, 50

1142 Curtis Davies COAYIES 550.121.2994 S5T_CLERK, 124 29-JAN-97 3100, 50
1143 Randall Matos, RMATOS 650,121 2874 5T_CLERK,124,15-MAR-95 2600, 50
1144 Peter Vargas PYARGAS 550.121.2004 5T_CLERK,124,09-JUL-93 2500, 50

|2EIE Milliam, Gietz WEIETZ 515.123.8181 AC_ACCOUNT 205 07-JUN-94 5300,,110

20 rows selected.
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Restricting and Sorting Data
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Objectives

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

* Limit the rows that are retrieved by a query
e Sort the rows that are retrieved by a query

« Use ampersand substitution in  iISQL*Plus to
restrict and sort output at run time

Copyright © 2004, Oracle. All rights reserved.

do

Objectives

When retrieving data from the database, you mayg t@éo the following:

Restrict the rows of data that are displayed
Specify the order in which the rows are displayed

This lesson explains the SQL statements that yeuaiperform these actions.
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Limiting Rows Using a Selection

EMPLOYEES

| EMPLOYEE_ID [ LAST_NAME | JOB_ID | DEPARTMENT_ID

| 100 [[King [sD_PRES | a0
| 101 [Kachhar [sD_vP | o0
| 102 [De Haan [aD_wP | a0
| 103 [Hunold [T_PROG | B0
| 104 [Emst [T_PROG | ]
| 107 Larentz [T_PROG | ]
| 124 [Mourgos [ST_man | &0

20 rows selected.

“retrieve all

employees in

department 90” l
| EMPLOYEE_ID | LAST_NAME | JOB_ID | DEPARTMENT_ID
| 100 [[King [4D_PRES | a0
| 101 [Kochhar [sD_wP | 50
| 102 [De Haan [aD_wP | a0
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Limiting Rows Using a Selection

In the example in the slide, suppose that you wadtsplay all the employees in department
90. The rows with a value of 90 in tBEPARTMENT _Izolumn are the only ones that are
returned. This method of restriction is the bastheWHERElause in SQL.
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Limiting the Rows That Are Selected

* Restrict the rows that are returned by using the
WHERIElause:

SELECT *|{[DISTINCT] col um| expression [alias],..}
FROM table

[WHERE condi ti on(s)];

- The WHERIElause follows the FROMlause.
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Limiting the Rows That Are Selected

You can restrict the rows that are returned froengbery by using th&/HERI[Elause. A
WHERElause contains a condition that must be met, tdidectly follows theFROM
clause. If the condition is true, the row meeting tondition is returned.

In the syntax:
WHERE restricts the query to rows that meet a condition
condi tion is composed of column names, expressions,

constants, and a comparison operator

The WHERIElause can compare values in columns, literal \&lasthmetic expressions, or
functions. It consists of three elements:

e Column name

« Comparison condition

e Column name, constant, or list of values
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Using the WHERE lause

SELECT employee _id, last_name, job_id, department _i d
FROM employees

|WHERE department_id = 90 ; |

| EMPLOYEE_ID | LAST_NAME | JOB_ID | DEPARTMENT_ID

| 100 ([King |a0_PRES | a0

| 101 [Kochhar [aD_wpP | a0

| 102 [De Haan |aD_wP | 50
2-5 Copyright © 2004, Oracle. All rights reserved.

Using the WHERKEIlause

In the example, thEELECTstatement retrieves the employee ID, name, jolaid,
department number of all employees who are in deyzaat 90.
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Character Strings and Dates

« Character strings and date values are enclosed by
single quotation marks.

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

 The default date format is DD-MON-RR.

SELECT last_name, job_id, department_id
FROM employees

WHERE last_name = 'Whalen'; |
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Character Strings and Dates

Character strings and dates in WelERElause must be enclosed by single quotation marks
(" ). Number constants, however, should not be engdlbgesingle quotation marks.

All character searches are case-sensitive. Indlt@rfing example, no rows are returned
because thEMPLOYEE®ble stores all the last names in mixed case:

SELECT last_name, job_id, department_id

FROM employees

WHERE last_name = 'WHALEN';

Oracle databases store dates in an internal nufioennat, representing the century, year,
month, day, hours, minutes, and seconds. The defatd display is DD-MON-RR.

Note: For details about the RR format and about chantlieglefault date format, see the
next lesson.
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Comparison Conditions
Operator Meaning
= Equal to
> Greater than
>= Greater than or equal to
< Less than
<= Less than or equal to
<> Not equal to
BETWEEN Between two values
...AND... (inclusive)
IN(set) Match any of a list of values
LIKE Match a character pattern
IS NULL Is a null value
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Comparison Conditions

Comparison conditions are used in conditions thatgare one expression to another value
or expression. They are used in WelER[Elause in the following format:

Syntax

... WHERE expr operator val ue

Example

... WHERE hire_date ='01-JAN-95'
... WHERE salary >= 6000
... WHERE last_name = 'Smith’

An alias cannot be used in tAéHERElause.
Note: The symbold= and”= can also represent thet equal to condition.
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Using Comparison Conditions

SELECT last_name, salary
FROM employees

WHERE salary < 3000 ;

| LAST_NAME | SALARY

[matos | 2600
Wargas 2500
[Varg |
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Using Comparison Conditions

In the example, thBELECTstatement retrieves the last name and salary fnem t
EMPLOYEE®ble for any employee whose salary is less thagoal to $3,000. Note that
there is an explicit value supplied to WHERElause. The explicit value 8000 is
compared to the salary value in BALARYcolumn of theEMPLOYEE®ble.
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Using the BETWEENondition

Use the BETWEENMNondition to display rows based on a

range of values:

SELECT last_name, salary
FROM employees

Lower limit

T

WHERE salary EiETWEEN 2500 AND 3500 ; |

Upper limit

| LAST_NAME

SALARY

|Rajs

3500

|Da\ries

3100

|Matos

2600

|Vargas

2400
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Using the BETWEENondition

You can display rows based on a range of valuegyubeBETWEEMange condition. The
range that you specify contains a lower limit ancugper limit.

The SELECTstatement in the slide returns rows from BEMPLOYEE$able for any
employee whose salary is between $2,500 and $3,500.

Values that are specified with tBETWEENondition are inclusive. You must specify the

lower limit first.

You can also use tieETWEENMondition on character values:

SELECT last_name
FROM employees

WHERE last_ name BETWEEN 'King' AND 'Smith’;
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Using the IN Condition

Use the IN membership condition to test for values in
a list:
SELECT employee _id, last_name, salary, manager_id

FROM employees
WHERE manager_id IN (100, 101, 201) ; |

| EMPLOYEE_ID | LAST_NAME [ saLary | MANAGER_ID

| 202 |[Fay | 6000 | 2m
| 200 |[whalen | 2400 || 101
| 205 |[Higgins | 12000 | 101
| 101 [Kochhar | 17000 || 100
| 102 |[De Haan | 17000 || 100
| 124 [Mourgos | 5800 | 100
| 149 [Zlatkay | 10800 | 100
| 201 [Hartstein | 13000 | 100
8 rowes selected.
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Using the IN Condition

To test for values in a specified set of values, theIN condition. TheN condition is also
known as thenember ship condition.

The slide example displays employee numbers, Esies, salaries, and manager’s
employee numbers for all the employees whose maisagaployee number is 100, 101, or
201.
ThelN condition can be used with any data type. The ¥alg example returns a row from
theEMPLOYEES®ble for any employee whose last name is includekde list of names in
theWHERElause:

SELECT employee_id, manager_id, department_id

FROM employees

WHERE last_name IN ('Hartstein', 'Vargas");

If characters or dates are used in the list, thegtroe enclosed by single quotation marks

).
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Using the LIKE Condition

Use the LIKE 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.

SELECT first_name
FROM employees
WHERE first_name LIKE 'S%'; |
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Using the LIKE Condition

You may not always know the exact value to seanchYfou can select rows that match a
character pattern by using th&KE condition. The character pattern—matching operasion
referred to as wildcard search. Two symbols can be used to construct trelsstring.

Symbol

Description

%

Represents any sequence of zero or more characters

Represents any single character

The SELECTstatement in the slide returns the employee faist@ from th&eEMPLOYEES
table for any employee whose first name begins thighletterS Note the uppercase

Names beginning with asmare not returned.

TheLIKE condition can be used as a shortcut for sBfa&€WEENMomparisons. The
following example displays the last names and tiates of all employees who joined

between January 1995 and December 1995:

SELECT last_name, hire_date
FROM employees
WHERE hire_date LIKE '%95";
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Using the LIKE Condition

* You can combine pattern-matching characters:

SELECT last_name
FROM employees
WHERE last_name LJKE' 0%';

| LAST_NAME
|Kochhar
|L0rentz

|M0urgus

* You can use the ESCAPHdentifier to search for the
actual %and _ symbols.
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Combining Wildcard Characters
The%and_ symbols can be used in any combination with liteheracters. The example in
the slide displays the names of all employees whastanames have the letteas the
second character.
ESCAPEOption
When you need to have an exact match for the a%iw@add_ characters, use tHESCAPE

option. This option specifies what the escape dtearas. If you want to search for strings

that contain ‘SA _’, you can use the following SQatement:
SELECT employee_id, last_name, job_id

FROM employees WHERE job_id LIKE '%SA\ %' ESCAPE \;
| EMPLOYEE_ID | LAST_NAME | JOB_ID
| 149 | Zlotkey 1SA_MAN
| 174 | Abel |SA_REP
| 176 ||Taylor |54 _REP
| 178 ||Grant |54 _REP

The ESCAPEoption identifies the backslash (\) as the escjpeacter. In the pattern, the
escape character precedes the underscore (_)cdumses the Oracle Server to interpret the
underscore literally.
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Using the NULL Conditions

Test for nulls with the 1S NULL operator.

SELECT last_name, manager_id
FROM employees
WHERH manager_id IS NULL ;

| LAST_NAME | MANAGER_ID
|King |
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Using the NULL Conditions
TheNULL conditions include th&Ss NULL condition and théS NOT NULL condition.

ThelS NULL condition tests for nulls. A null value means tla¢ue is unavailable,
unassigned, unknown, or inapplicable. Therefore, gannot test with = because a null
cannot be equal or unequal to any value. The shka@enple retrieves the last names and
managers of all employees who do not have a manager

Here is another example: To display last name|ptand commission for all employees
who arenot entitled to receive a commission, use the follows{@L statement:

SELECT last_name, job_id, commission_pct

FROM employees

WHERE commission_pct IS NULL;

| LAST_NAME | JOB_ID | COMMISSION_PCT
King \AD_PRES |
|Kochhar AD_WP |
|'Hi'géins \AC_MGR |
Gietz A ACCOUNT |

16 rows selected.
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Logical Conditions

Operator | Meaning
AND Returns TRUEIif both component
conditions are true
OR Returns TRUEIf either component
condition is true
NOT Returns TRUEIf the following
condition is false
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Logical Conditions

A logical condition combines the result of two campnt conditions to produce a single
result based on those conditions, or it invertsrésailt of a single condition. A row is
returned only if the overall result of the conditis true.

Three logical operators are available in SQL.:
AND
OR
NOT

All the examples so far have specified only onediiion in theWHERElause. You can use
several conditions in on@HERI[Elause using thANDandORoperators.
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Using the ANDOperator

ANDrequires both conditions to be true:

WHERE
AND g

salary >=10000

b_id LIKE '%MAN%' ;

SELECT employee id, last_name, job_id, salary
FROM employees

| EMPLOYEE_ID |

LAST _NAME

| JOB_ID

| SALARY

143 [Ziotkey

[Sa_Mman

| 10500

201 |[Hartstein

Mk _aam

| 13000
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Using the ANDOperator

In the example, both conditions must be true for r@eord to be selected. Therefore, only
employees who have a job title that contains thegtMAN’ and earn $10,000 or more are

selected.

All character searches are case-sensitive. No aserseturned if ‘MAN’ is not uppercase.
Character strings must be enclosed by quotatiofksnar

ANDTruth Table
The following table shows the results of combiniwg expressions witAND

AND TRUE FALSE NULL
TRUE TRUE FALSE NULL
FALSE FALSE FALSE FALSE
NULL NULL FALSE NULL
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Using the OROperator

ORrequires either condition to be true:

WHERE

SELECT employee id, last_name, job_id, salary
FROM employees

salary >= 10000
OR job_id LIKE '%MAN%' ;

| EMPLOYEE_ID | LAST_NAME | JOB_ID | SALARY

| 100 [[King |aD_PRES | 24000
| 101 [Kachhar [aD_wvpP | 17000
| 102 [De Haan [ap_wp | 17000
| 124 [Mourgos [ST_man | 5800
| 149 [Zintkey [SA_MAN | 10800
| 174 [[Asbel [sa_REP | 11000
| 201 [Hartstein [Mk_am | 13000
| 205 |[Higgins [aCc_MGR | 12000

8 rows selected.
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Using the OROperator

In the example, either condition can be true for @tord to be selected. Therefore, any
employee who has a job ID that contains the stM@N’ or earns $10,000 or more is

selected.
ORTruth Table

The following table shows the results of combiniwg expressions witOR

OR TRUE FALSE NULL
TRUE TRUE TRUE TRUE
FALSE TRUE FALSE NULL
NULL TRUE NULL NULL
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Using the NOTOperator

SELECT last_name, job_id
FROM employees

WHERE[ job_id
NOT IN (IT_PROG', 'ST_CLERK', 'SA_REP") ;

| LAST_NAME | JOB_ID
[King [aD_PRES
[Kochhar [aD_wP
D& Haan [AD_wP
|M0urgos |ST_N1AN
[Z1atkey BN
[whalan [AD_aAsST
[Hartstein Mk _haam
[Fay [mk_REP
[Higgins [AC_MGR
|ietz [AC_AccouNT
10 rows selected.
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Using the NOTOperator

The slide example displays the last name and jobfl&ll employees whose job I3 not
IT_PROG, ST_CLERK orSA_REP

NOTTruth Table
The following table shows the result of applying MOToperator to a condition:

NOT TRUE FALSE NULL

FALSE TRUE NULL

Note: TheNOToperator can also be used with other SQL operagact) aBETWEEN
LIKE , andNULL

... WHERE job_id NOT IN (AC_ACCOUNT', 'AD_VP' )
... WHERE salary NOT BETWEEN 10000 AND 15000

... WHERE last_name NOT LIKE '%A%'

... WHERE commission_pct IS NOT NULL
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Rules of Precedence

Operator | Meaning

1 Arithmetic operators

Concatenation operator

Comparison conditions

IS [NOT] NULL , LIKE , [NOT] IN
[NOT] BETWEEN

Not equal to

NOTlogical condition

ANDIogical condition

© |0 | Njojo|(hjlw|DN

ORlogical condition

You can use parentheses to override rules of preced  ence.
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Rules of Precedence

The rules of precedence determine the order inhwkpressions are evaluated and
calculated. The table lists the default order efcedence. You can override the default order
by using parentheses around the expressions that/got to calculate first.
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Rules of Precedence

SELECT last_name, job_id, salary
FROM employees
WHERE job_id = 'SA_REP' @
OR |Heb_id ='AD_PRES'
AND lary > 15000;
_
| LAST_NAME | JOB_ID | SALARY
[King |a0_PRES | 24000
[Absl [sa_REP | 11000
[Taylor [sa_REP | 8600
[Grant [34_REP | 7000
SELECT last_name, job_id, salary
FROM employees
WHE job_id = 'SA_REP'
OR _id ='AD_PRES' )
AND| salary > 15000;
| LAST_NAME | JOB_ID | SALARY
[King [aD_PRES | 24000
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1. Example of the Precedence of the ANDOperator

In this example, there are two conditions:
» The first condition is that the job ID AD_PRESand the salary is greater than

$15,000.
* The second condition is that the job ID58_RER

Therefore, th&&ELECTstatement reads as follows:

“Select the row if an employee is a presidamd earns more than $15,004, if the
employee is a sales representative.”

2. Example of Using Parentheses

In this example, there are two conditions:
» The first condition is that the job ID AD PRESor SA_RER

* The second condition is that salary is greatem tikb,000.
Therefore, thé6ELECTstatement reads as follows:
“Select the row if an employee is a presidana sales representativad if the employee
earns more than $15,000.”
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Using the ORDER BYClause

« Sort retrieved rows with the ORDER BYclause:
— ASC ascending order, default
— DESC descending order
« The ORDER BYclause comes lastinthe SELECT

statement:

SELECT last_name, job_id, department_id, hire_dat e
FROM employees

|ORDER BY hire_date ; |

| LAST_NAME | JOB_ID | DEPARTMENT_ID | HIRE_DATE
[King |aD_PRES | a0 |[17-JUN-E7
[whalen |aD_AssT | 10 [17-SEP-57
[Kochhar [aD_wP | 90 |[21-3EP-89
[Hunald [T_PROG | B0 |[03-JAN-90

[Ernst [T_PrROG | B0 [[21-May-31

20 rows selected.
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Using the ORDER BYClause

The order of rows that are returned in a queryltésundefined. Th©ORDER BYclause

can be used to sort the rows. If you use@RDER BYclause, it must be the last clause of
the SQL statement. You can specify an expressioalias, or a column position as the sort
condition.

Syntax
SELECT expr
FROM tabl e
[WHERE condi tion(s)]
[ORDER BY {col unm, expr, nuneric_position}[ASCIDESC]];
In the syntax:
ORDER BY specifies the order in which the retrieved rowsdisplayed
ASC orders the rows in ascending order (this is thaulebrder)
DESC orders the rows in descending order

If the ORDER BYclause is not used, the sort order is undefined tla@ Oracle server may
not fetch rows in the same order for the same qtveice. Use th©ORDER BYclause to
display the rows in a specific order.
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Sorting

e Sorting in descending order:

SELECT last_name, job_id, department_id, hire_dat e
FROM employees
ORDER BY hire_date DESC ; |

e Sorting by column alias:

SELECT employee _id, last_name, salary*12 annsal
FROM employees

®©

ORDER BY annsal ;

e Sorting by multiple columns:

SELECT last_name, department_id, salary
FROM employees @

ORDER BY department_id, salary DESC,;

Copyright © 2004, Oracle. All rights reserved.

Default Ordering of Data
The default sort order is ascending:

Numeric values are displayed with the lowest valiirest (for example, 1 to 999).
Date values are displayed with the earliest vélse (for example, 01-JAN-92 before
01-JAN-95).

Character values are displayed in alphabeticaroffdr exampleA first andZ last).
Null values are displayed last for ascending segee and first for descending
sequences.

You can sort by a column that is not in ®ELECTIist.

Examples
1. To reverse the order in which rows are displageécify theDESCkeyword after the

column name in th®RDER BYclause. The slide example sorts the result by thet m
recently hired employee.

You can use a column alias in @&DER BY¥lause. The slide example sorts the data
by annual salary.

You can sort query results by more than one colurhe sort limit is the number of
columns in the given table. In tikRDER Blause, specify the columns and separate
the column names using commas. If you want to sevtre order of a column, specify
DESCafter its name.
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Substitution Variables

...salary =7 ...
... department_id = ? ...
% ...last name="7? ...

L | want
\-—_\‘_I__, to query

o . different
values.
- P e
[ ..
[ .
[ .
-_—
T
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Substitution Variables

The examples so far have been hard-coded. Ingh&diapplication, the user would trigger
the report, and the report would run without furtheompting. The range of data would be
predetermined by the fixaWHERI[Elause in theSQL*Plus script file.

UsingiSQL*Plus, you can create reports that prompt usessipply their own values to
restrict the range of data returned by using stlitn variables. You can embed
substitution variablesin a command file or in a single SQL statement.afiable can be
thought of as a container in which the values engporarily stored. When the statement is
run, the value is substituted.
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Substitution Variables

¢ Use iSQL*Plus substitution variables to:
— Temporarily store values with single-ampersand (&)
and double-ampersand ( &&) substitution

» Use substitution variables to supplement the

following:

— WHEREonditions

— ORDER BYclauses

— Column expressions

— Table names

— Entire SELECTstatements
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Substitution Variables (continued)
In iISQL*Plus, you can use single-ampersafdgubstitution variables to temporarily store
values.
You can predefine variablesi8QL*Plus by using th® EFINE commandDEFINE
creates and assigns a value to a variable.
Examples of Restricted Ranges of Data
* Reporting figures only for the current quartespecified date range

* Reporting on data relevant only to the user retijugshe report
» Displaying personnel only within a given departinen

Other Interactive Effects

Interactive effects are not restricted to direcruateraction with th&®VHERElause. The
same principles can be used to achieve other gaath, as:

e Obtaining input values from a file rather thannfra person

» Passing values from one SQL statement to another

iISQL*Plus does not support validation checks (exéaptiata type) on user input.
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Using the & Substitution Variable

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

SELECT employee_id, last_name, salary, department _i d
FROM employees

WHERE employee _id = &elmployee_num ; |

Connected as ORATETE

@ Input Required

| Enter value far employee_num: I |

| Cancel) | Cnntinue)
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Single-Ampersand Substitution Variable

When running a report, users often want to restinetdata that is returned dynamically.
ISQL*Plus provides this flexibility with user varilgs. Use an ampersang)) to identify
each variable in your SQL statement. You do notriealefine the value of each variable.

Notation Description

&user_variable Indicates a variable in a SQL statement; if thealde
does not exisiSQL*Plus prompts the user for a valug
(ISQL*Plus discards a new variable once it is used.)

The example in the slide createsi8QL*Plus substitution variable for an employee
number. When the statement is execuit8@L*Plus prompts the user for an employee
number and then displays the employee numbeméase, salary, and department number
for that employee.

With the single ampersand, the user is promptedydirae the command is executed, if the
variable does not exist.

Oracle Database 10 g: SQL Fundamentals | 2-24



Using the & Substitution Variable

Logout Preferences  Help

ORACLE
1SQL*Plus

Histary 7

Workspace

Connected as ORATZTE

@ Input Required
-Z'Cancel ) -Z'Cnntinue )

—@ 2

DEPARTMENT_ID

Enter value for employes_num: |

old 3. WHEERE employee_id = &employes_num

new 3 WHERE employee_id = 101
30

| LAST_NAME [ saALary |
| 17000 ||

| EMPLOYEE_ID

101 |[Kochhar
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2-25

Single-Ampersand Substitution Variable (continued)
WheniSQL*Plus detects that the SQL statement contairengpersand, you are prompted

to enter a value for the substitution variable thatamed in the SQL statement.
After you enter a value and click the Continue titthe results are displayed in the output

area of yourSQL*Plus session.
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Character and Date Values
with Substitution Variables

Use single quotation marks for date and character
values:

SELECT last_name, department_id, salary*12
FROM employees

WHERE job_id = '&jttb_title' ; |

@ Input Required

l Cancel) ! Cnminue)

Enter value for job_title: IIT_F'ROG|

| LAST_NAME | DEPARTMENT_ID | SALARY12

[Hunold | B0 || 108000

[Ernst | B0 | 72000

Lorentz | B0 | 50400
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Specifying Character and Date Values with Substitut  ion Variables

In aWHERIElause, date and character values must be endbgssidgle quotation marks.
The same rule applies to the substitution variables

Enclose the variable in single quotation marks wwithe SQL statement itself.

The slide shows a query to retrieve the employeeasadepartment numbers, and annual
salaries of all employees based on the job titlaevaf theiSQL*PIlus substitution variable.
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Specifying Column Names,
Expressions, and Text

SELECT employee_id, last_name, job_id,&column[name |
FROM employees

WHERE|_&condition |
ORDER B\i &oraer_column : |

@ Input Required

| Cancel J | Continue )

Enter value for column_narne: I salary

\ Cancel) \ Cnntinue)

Enter value for condition: |salary > 15000

[ Cancel ) [ Continue )

Enter value for order_colurmn: | last_name
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Specifying Column Names, Expressions, and Text
Not only can you use the substitution variableheWHERI[Elause of a SQL statement, but
these variables can also be used to substituteofamn names, expressions, or text.
Example

The slide example displays the employee numbergngoh title, and any other column that
is specified by the user at run time, from EMPLOYEE®ble. For each substitution
variable in theSELECTstatement, you are prompted to enter a value, andhen click the
Continue button to proceed.

If you do not enter a value for the substitutiomiatle, you get an error when you execute
the preceding statement.

Note: A substitution variable can be used anywhere irSBBeEECTstatement, except as the
first word entered at the command prompt.
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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 employee_id, last_ name, job_id, &&column F amq

FROM employees
ORDER BY &columniname

@ Input Required

| Cancel I | Continue :l

Enter value for column_name: |department_|d|

| EMPLOYEE_ID | LAST_NAME | JOB_ID | DEPARTMENT_ID
| 200 |[wwhalen [AD_AsST | 10
| 201 |[Hartstein MK _haam | 0
20 rows selected.
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Double-Ampersand Substitution Variable
You can use the double-ampersa&d)(substitution variable if you want to reuse the
variable value without prompting the user each tiiftee user sees the prompt for the value
only once. In the example in the slide, the usasslsd to give the value for variable
column_name only once. The value that is supplied by the udepértment_id ) is
used for both display and ordering of data.
iISQL*Plus stores the value that is supplied by usie@EFINE command; it uses it again
whenever you reference the variable name. Aftegea variable is in place, you need to use

the UNDEFINEcommand to delete it as follows:
UNDEFINE column_name

Oracle Database 10 g: SQL Fundamentals | 2-28



Using the iSQL*Plus DEFINE Command

 Use the iSQL*Plus DEFINE command to create and
assign a value to a variable.

 Use the iSQL*Plus UNDEFINEcommand to remove

a variable.
.
DEFINE|emponee_num 5|2 0
SELECT employee _id, last_name, salary, department _i d

FROM employees
WHERE employee_id = &mployee_num ; |

UNDEFINE employee _num
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Using the iSQL*Plus DEFINE Command

The example shown createsi&QL*Plus substitution variable for an employee nemiy
using theDEFINE command. At run time, this displays the employesiber, name, salary,
and department number for that employee.

Because the variable is created using 8@L*PlusDEFINE command, the user is not
prompted to enter a value for the employee nunihstead, the defined variable value is
automatically substituted in tIi®ELECTstatement.

The EMPLOYEE_NUSubstitution variable is present in the sessionl tiré user undefines
it or exits tha SQL*Plus session.
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Using the VERIFY Command

Use the VERIFY command to toggle the display of the
substitution variable, both before and after ISQL*Plus
replaces substitution variables with values:

ISET VERIFY ON|

SELECT employee _id, last_name, salary, department_i d
FROM employees
WHERE employee_id = &employee_num;

"employee_num" |2DD|

old 3: WHERE employee_id = &employee num
new 3: WHERE employee id =200
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Using the VERIFY Command
To confirm the changes in the SQL statement, useSQL*PlusVERIFY command.
SettingSET VERIFY ONorcesiSQL*Plus to display the text of a command beforeé an
after it replaces substitution variables with value
The example in the slide displays the old as wethasnew value of thEMPLOYEE_ID

column.

ISQL*Plus System Variables

ISQL*Plus uses various system variables that cotttieivorking environment. One of those
variables isvERIFY. To obtain a complete list of all system variablgsu can issue the
SHOW ALLcommand.
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Summary

In this lesson, you should have learned how to:

Use the WHERIEElause to restrict rows of output:

— Use the comparison conditions
Use the BETWEENN, LIKE , and NULL conditions
— Apply the logical AND OR and NOToperators

Use the ORDER BYclause to sort rows of output:

SELECT *|{[DISTINCT] col umm| expression [alias],...}

FROM t abl e

[WHERE condition(s)]
[ORDER BY { col um, expr, alias}[ASC|DESC]];

2-31

Use ampersand substitution in  iISQL*Plus to
restrict and sort output at run time

Copyright © 2004, Oracle. All rights reserved.

Summary

In this lesson, you should have learned aboutictisiy and sorting rows that are returned
by theSELECTstatement. You should also have learned how toampht various

operators and conditions.

By using thaSQL*Plus substitution variables, you can add fldiibto your SQL
statements. You can query users at run time andlettzem to specify criteria.
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Practice 2: Overview

This practice covers the following topics:

« Selecting data and changing the order of
the rows that are displayed

e Restricting rows by using the  WHERElause
« Sorting rows by using the ORDER BYclause

« Using substitution variables to add flexibility to
your SQL SELECTstatements
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Practice 2: Overview

In this practice, you build more reports, includstgtements that use tiHER[Elause and
the ORDER BY¥lause. You make the SQL statements more reusatlgeneric by
including ampersand substitution.
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Practice 2

The HR department needs your assistance with ageatime queries.
1. Due to budget issues, the HR department neegjzoat that displays the last name and
salary of employees who earn more than $12,00@eBjlaur SQL statement in a text
file namedab_02_01.sql . Run your query.

LAST NAME SALARY
King 24000
Kachhar 17000
De Haan 17000
Hartstein 13000
2. Create a report that displays the last name apdrtment number for employee number
176.
LAST NAME DEPARTMENT ID
Taylor ol

3. The HR departments needs to find high-salarylawesalary employees. Modify
lab_02_01.sql to display the last name and salary for any em@aylkose salary is
not in the range of $5,000 to $12,000. Place y@ir Statement in a text file named

lab_02_03.sql
LAST HAME SALARY
King 24000
Kochhar 17000
De Haan 17000
Lorentz 42200
Fajs 3500
Davies 3100
Matos 2600
“argas 2500
YWwhalen 4400
Hartstein 13000

10 rows selected.
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Practice 2 (continued)
4. Create a report to display the last name, jokaHal start date for the employees with the
last names of Matos and Taylor. Order the quemstending order by start date.

LAST _NAME JOB_ID HIRE_DATE
Matos =1 _CLERK 15-MAR-25
Taylar =4 _REP 24-MAR-595

5. Display the last name and department numbei ehgbloyees in departments 20 or 50
in ascending alphabetical order by name.

LAST NAME DEPARTMENT ID
Dlavies Al
Fay 20
Hartstein 20
hatos 50
Mourgos Al
Fajs Tl
Wargas Tl

¥ rows selected.

6. Modifylab_02_03.sql to display the last name and salary of employees egnn

between $5,000 and $12,000 and are in departmentt 20. Label the columns
Employee andMonthly Salary , respectively. Resavab 02 03.sql as
lab_02_06.sgl . Run the statement lab_02_06.sq]

Employee Monthly Salary
Fay BOOO
Mourgos S800
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Practice 2 (continued)
7. The HR department needs a report that displaytagt name and hire date for all
employees who were hired in 1994.
LAST HAME HIRE DATE
Higgins 07 -JUM-54
Sletz 07-JUM-54

8. Create a report to display the last name anditletof all employees who do not have a
manager.

LAST _NAME JOB_ID
King AD_PRES

9. Create a report to display the last name, satamy,commission of all employees who
earn commissions. Sort data in descending ordsalafy and commissions.

LAST _NAME SALARY COMMISSION_PCT
Ahel 11000 3
Zlotkey 10500 2
Taylor SE00 2
GGrant 7000 5

10. Members of the HR department want to have mexgbility with the queries that you
are writing. They would like a report that displdkie last name and salary of employees
who earn more than an amount that the user speeaifier a prompt. (You can use the
query that you created in practice exercise 1 aodifyit.) Save this query to a file
namedab_02_10.sql . If you enter 12000 when prompted, the reportldigpthe
following results:

LAST NAME SALARY
King 24000
Kochhar 17000
De Haan 17000
Hartstein 13000
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Practice 2 (continued)

11. The HR department wants to run reports basedlroanager. Create a query that
prompts the user for a manager ID and generatesnipboyee ID, last name, salary,
and department for that manager’'s employees. TheéfRrtment wants the ability to
sort the report on a selected column. You cantbestlata with the following values:

manager ID = 103, sorted by employee last name:
EMPLOYEE_ID LAST NAME SALARY DEPARTMENT ID

104 Ernst G000 G0
107  Lorentz 42200 B0

manager ID = 201, sorted by salary:

EMPLOYEE_ID LAST MAME SALARY DEPARTMENT _ID
202 Fay BOO0 20

manager ID = 124, sorted by employee ID:

EMPLOYEE_ID LAST _NAME SALARY DEPARTMENT_ID

141 Rajs 3500 50
142 Davies 3100 50
143 Matos 2600 50
144 “argas 2500 Tl
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Practice 2 (continued)

If you have time, complete the following exercises:
12. Display all employee last names in which thedthetter of the name is.

LAST _NAME

Srant
YWialen

13. Display the last name of all employees who Haote ana and arein their last name.

LAST NAME
Davies
De Haan
Hartstein
Whalen

If you want an extra challenge, complete the follaywexercises:
14. Display the last name, job, and salary for mlpkyees whose job is sales representative
or stock clerk and whose salary is not equal t6@2, $3,500, or $7,000.

LAST NAME JOB_ID SALARY
Abel SA_REP 11000
Taylar SA_REP 5600
Davies ST CLERK 3100
Matos ST _CLERK 2600

15. Modifylab_02_06.sql to display the last name, salary, and commissioalfo
employees whose commission amount is 20%. Rdaav®2 06.sql as
lab_02_15.sql . Rerun the statementiab_02_15.sql

Employee Monthly Salary COMMISSION PCT
Zlotkey 10500 2
Taylar SE00 2
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Using Single-Row Functions to
Customize Output
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Objectives

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

* Describe various types of functions that are
available in SQL

 Use character, number, and date functions in
SELECTstatements

 Describe the use of conversion functions
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Objectives

Functions make the basic query block more poweafud, they are used to manipulate data
values. This is the first of two lessons that explimnctions. It focuses on single-row
character, number, and date functions, as weli@setfunctions that convert data from one
type to another (for example, conversion from cbi@adata to numeric data).
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SQL Functions

Input Output
arg 1 Function performs
action
arg 2
Result
B value
o
argn
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SQL Functions

Functions are a very powerful feature of SQL. Thay be used to do the following:
» Perform calculations on data
* Modify individual data items
* Manipulate output for groups of rows
* Format dates and numbers for display
» Convert column data types

SQL functions sometimes take arguments and alwetysir a value.

Note: Most of the functions that are described in thgsta are specific to the Oracle
version of SQL.
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Two Types of SQL Functions

Functions
_ Single-row . Multiple-row
functions . functions
Return one result Return one result
per row per set of rows
3-4 Copyright © 2004, Oracle. All rights reserved.

SQL Functions (continued)

There are two types of functions:
* Single-row functions
* Multiple-row functions

Single-Row Functions

These functions operate on single rows only andmetne result per row. There are
different types of single-row functions. This lessmvers the following ones:
e Character

*  Number

e Date

* Conversion
* General

Multiple-Row Functions

Functions can manipulate groups of rows to giveresalt per group of rows. These
functions are also known gsoup functions (covered in a later lesson).

Note: For more information and a complete list of avdédiinctions and their syntax, see
Oracle SQL Reference.
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Single-Row Functions

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

* Accept arguments that can be a column or an
expression

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

3-5 Copyright © 2004, Oracle. All rights reserved.

Single-Row Functions

Single-row functions are used to manipulate datasteThey accept one or more arguments
and return one value for each row that is retulmethe query. An argument can be one of
the following:

* User-supplied constant

* Variable value

e Column name

* Expression

Features of single-row functions include:
» Acting on each row that is returned in the query
* Returning one result per row
» Possibly returning a data value of a differenttyipan the one that is referenced
* Possibly expecting one or more arguments
* Can be used iISELECT WHEREandORDER BYclauses; can be nested

In the syntax:
function_name is the name of the function
argl, arg2 is any argument to be used by the function. ThishzE
represented by a column name or expression.
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Single-Row Functions

Character

Single-row
functions

Conversion Date
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Single-Row Functions (continued)
This lesson covers the following single-row funoso

Character functions: Accept character input and can return both characigr
number values

Number functions; Accept numeric input and return numeric values

Date functions: Operate on values of ti@ATEdata type (All date functions return a
value ofDATEdata type except ttrdONTHS BETWEHRMNction, which returns a
number.)

Conversion functions. Convert a value from one data type to another

General functions:
- NVL

- NVL2

- NULLIF

- COALESCE
- CASE

- DECODE
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Character Functions

Character
functions
I I
Case-manipulation Character-manipulation
functions functions
LOWER CONCAT
UPPER SUBSTR
INITCAP LENGTH
INSTR
LPAD | RPAD
TRIM
REPLACE
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Character Functions

Single-row character functions accept character @aiaput and can return both character

and numeric values. Character functions can belédinto the following:

» Case-manipulation functions

» Character-manipulation functions

Function

Purpose

LOWER¢olumn|expression )

Converts alpha character values to lowercase

UPPER(olumn|expression )

Converts alpha character values to uppercase

INITCAP( column|expression )

Converts alpha character values to uppercase dédirtt
letter of each word; all other letters in lowercase

CONCAT¢olumnl|expressionl,
column2|expression2 )

Concatenates the first character value to the secon
character value; equivalent to concatenation ope(H)

SUBSTR(olumn|expression,m[

nl )

Returns specified characters from character vahréirsg at
character positiom, n characters long (lnis negative, the
count starts from the end of the character vafueid

omitted, all characters to the end of the strirggraturned.)

Note: The functions discussed in this lesson are onlyesofhthe available functions.
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Character Functions (continued)

Function

Purpose

LENGTH(olumn|expression )

Returns the number of characters in the expression

INSTR( column|expression,

Returns the numeric position of a named stringicddatly,

'string’, [,m], [n] ) you can provide a positianto start searching, and the
occurrencen of the string.mandn default to 1, meaning
start the search at the beginning of the searcheputt the
first occurrence.

LPAD(column | expression , n, Pads the character value right-justified to a taidth of n

‘string ") character positions
RPAD(column | expression , n, | pads the character value left-justified to a tafiath of n
'string ") character positions

TRIM( leading|trailing|both,
trim_character FROM
trim_source )

Enables you to trim heading or trailing charactersboth)
from a character string. frim_character or
trim_source is a character literal, you must enclose i
single quotation marks.

This is a feature that is available in Oraclagd later
versions.

[ in

REPLACE(ext,
search_string,
replacement_string )

Searches a text expression for a character stridgifa
found, replaces it with a specified replacemerimgtr
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Case-Manipulation Functions

These functions convert case for character strings:

Function Result
LOWER('SQL Course’) sql course
UPPER('SQL Course) SQL COURSE
INITCAP('SQL Course’) Sql Course
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Case-Manipulation Functions

LOWERUPPER andINITCAP are the three case-conversion functions.
LOWERConverts mixed-case or uppercase character storigsvercase
UPPER Converts mixed-case or lowercase character sttongppercase
INITCAP : Converts the first letter of each word to uppercase remaining letters to

lowercase

SELECT 'The job id for '|JUPPER(last_name)||' is '
[ILOWER(job_id) AS "EMPLOYEE DETAILS"

FROM employees;

EMPLOYEE DETAILS

|Thej|:|h id for KING is ad_pres

|Tth|:||:| id for KOCHHAR is ad_wp

|Thejn:|h id for DE HAAM is ad_wp

|Thejnh id for HIGGIMS is ac_mgr

|Thejnh id for GIETZ is ac_account

20 rows selected.
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Using Case-Manipulation Functions

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

SELECT employee _id, last_name, department_id
FROM employees

WHERE last_name = 'higgins’;

no rows selected

SELECT employee id, last_ name, department_id
FROM employees
WHERE| LOWER(last_name) = 'higgins; |

| EMPLOYEE_ID | LAST_NAME | DEPARTMENT_ID
| 205 [Higgins | 110
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Using Case-Manipulation Functions

The slide example displays the employee numberenamd department number of
employee Higgins.

The WHERIElause of the first SQL statement specifies theleya@ name aliggins
Because all the data in tEMPLOYEE®able is stored in proper case, the ndmggins
does not find a match in the table, and no rowsalected.

TheWHERIElause of the second SQL statement specifieshiratmployee name in the
EMPLOYEE®ble is compared toiggins , converting thee. AST_NAMEolumn to
lowercase for comparison purposes. Since both naneesow lowercase, a match is found
and one row is selected. TWHERElause can be rewritten in the following manner to
produce the same result:

...WHERE last_name = 'Higgins'

The name in the output appears as it was stortbidatabase. To display the name with
only the first letter in uppercase, use WRPERfunction in theSELECTstatement.
SELECT employee_id, UPPER(last_name), department_id
FROM employees
WHERE INITCAP(last_name) = 'Higgins';
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Character-Manipulation Functions

These functions manipulate character strings:

Function Result
CONCAT(('Hello', 'World") HelloWorld
SUBSTR('HelloWorld',1,5) Hello
LENGTH('Helloworld") 10
INSTR('HelloWorld', 'W") 6
LPAD(salary,10,™*") *eRxxk24000
RPAD(salary, 10, ™) 24000*****
REPLACE BLACK and BLUE
(JACK and JUE','J','BL")

TRIM('H' FROM 'HelloWorld") elloworld

Copyright © 2004, Oracle. All rights reserved.

Character-Manipulation Functions

CONCATSUBSTRLENGTHINSTR, LPAD, RPAD andTRIM are the character-
manipulation functions that are covered in thistes

CONCATJoins values together (You are limited to using pacameters with
CONCAY))

SUBSTREXxtracts a string of determined length

LENGTH Shows the length of a string as a numeric value

INSTR: Finds the numeric position of a named character

LPAD Pads the character value right-justified

RPAD Pads the character value left-justified

TRIM: Trims heading or trailing characters (or both) frarcharacter string (If
trim_character ortrim_source is a character literal, you must enclose it in
single quotation marks.)

Note: You can use functions such @®PERandLOWERvith ampersand substitution. For
example, us&PPER('&job title") so that the user does not have to enter the jeb tit
in a specific case.
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Using the Character-Manipulation
Functions

SELECT employee_id, CONCAT((first_name, last name) N
job_id, LENGTH (last_name), k
INSTR(last_name, 'a") "Contaifs 'a'?"

FROM employees

WHERE SUBSTR(job_id, 4) = 'REP";

EMPLOYEE_ID NAME [ JoBD | LENGTH{LAST_NAME) Contains a2
| 174 [Ellenabel [sA_REP | 4 i
| 176 [JonathonTaylor [s4_REP | B 2
| 178 [KimberelyGrant [sA_REP | 5 3
| 202 [PatFay [MK_REFP | 3 2
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Using the Character-Manipulation Functions

The slide example displays employee first namedastchames joined together, the length
of the employee last name, and the numeric posttidhe lettera in the employee last
name for all employees who have the stiREPcontained in the job ID starting at the
fourth position of the job ID.

Example

Modify the SQL statement in the slide to displag thata for those employees whose last
names end with the lettar
SELECT employee_id, CONCAT(first_name, last_ name) N AME,
LENGTH (last_name), INSTR(last_name, 'a") "Contains a'?"
FROM employees
WHERE SUBSTR(last_name, -1, 1) ='n’;

EMPLOYEE_ID | NAME LENGTH{LAST_NAME)

Contains "a"?

| | |

| 102 ||LexDe Haan | 7| 5
| 200 |Jenniferihalen | 6 | 3
| 201 |MichaelHartstein | g | 2
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Number Functions

«  ROUNDRounds value to specified decimal
¢  TRUNCTruncates value to specified decimal
« MODReturns remainder of division

Function Result
ROUND(45.926, 2) 45.93
TRUNC(45.926, 2) 45.92
MOD(1600, 300) 100
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Number Functions
Number functions accept numeric input and return erigrvalues. This section describes
some of the number functions.

Function Purpose

ROUND¢olumn | expression , n) | Rounds the column, expression, or valua tkecimal
places or, ih is omitted, no decimal places (ifis
negative, numbers to left of the decimal pointrarended.
TRUNCEolumn | expression , n) | Truncates the column, expression, or value tecimal
places or, ih is omitted,n defaults to zero

MODM n) Returns the remainder ofdivided byn

Note: This list contains only some of the available nunfbactions.
For more information, see “Number Functions'Onacle SQL Reference.
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Using the ROUND-unction

© @

SELECT ROUND(45.923,2), ROUND(45.923,0), | O
3

ROUND(45.923,-1) |
FROM DUAL,

ROUND{45.923,2) ROUND{45.923,0) ROUND{45.923,-1)
45.92 46 50

DUALIs a dummy table that you can use to view results
from functions and calculations.
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ROUND-unction

The ROUNDunction rounds the column, expression, or valuedecimal places. If the
second argument is 0 or is missing, the valueusded to zero decimal places. If the second
argument is 2, the value is rounded to two decplrades. Conversely, if the second
argument is —2, the value is rounded to two decptades to the left (rounded to the nearest
unit of 10).

The ROUNDunction can also be used with date functions. YWadlisee examples later in

this lesson.

DUALTable

TheDUALtable is owned by the usBiYSand can be accessed by all users. It contains one
column,DUMM)Yand one row with the valbé TheDUALtable is useful when you want to
return a value once only (for example, the valua obnstant, pseudocolumn, or expression
that is not derived from a table with user datde DUALtable is generally used for
SELECTclause syntax completeness, because B8BttECTandFROMlauses are
mandatory, and several calculations do not nesélert from actual tables.
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Using the TRUNGCFunction

®

@

SELECT ROUND(45.923,2), ROUND(45.923), |

ROUND(45.923,-1) |

®

FROM DUAL,;
TRUNC{45.923,2) TRUNC{45.923) TRUNC({45.923,-1)
4592 45 40
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TRUNGCFunction

The TRUNCunction truncates the column, expression, or vaduedecimal places.

The TRUNCunction works with arguments similar to thoselod ROUNDunction. If the
second argument is O or is missing, the valuaursctted to zero decimal places. If the
second argument is 2, the value is truncated todisaomal places. Conversely, if the second
argument is —2, the value is truncated to two datptaces to the left. If the second

argument is —1, the value is truncated to one dalgiace to the left.
Like theROUNDunction, theTRUNCunction can be used with date functions.

Oracle Database 10 g: SQL Fundamentals | 3-15




Using the MODFunction

For all employees with job title of Sales Represent

calculate the remainder of the salary afteritis d

by 5,000.

ative,
ivided

SELECT last_name, salary, MOD(salary, 5000)

FROM employees
WHERE job_id ='SA_REP’;

| LAST_NAME SALARY

MOD(SALARY,5000)

[Abel

11000

1000

|Tay|0r

8600

3600

|Grant

7000

2000

3-16
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MOZDFunction

The MODOunction finds the remainder of the first argumemiakd by the second argument.
The slide example calculates the remainder of &b after dividing it by 5,000 for all

employees whose job ID is SA_ REP.
Note: TheMODOunction is often used to determine if a valueds or even.
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Working with Dates

e The Oracle database stores dates in an internal num

format: century, year, month,
seconds.

day, hours, minutes,

*  The default date display format is DD-MON-RR.
— Enables you to store 21st-century dates in the

20th century by specifying only the last two digits

of the year

— Enables you to store 20th-century dates in the

21st century in the same

way

eric
and

SELECT last_name, hile_date

FROM employees
WHERE hire_date < '01-FEB-88

LAST_MAME HIRE_DATE
King 17-JUN-87
Whalen 17-5EP-87
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Oracle Date Format

The Oracle database stores dates in an internamziformat, representing the century,

year, month, day, hours, minutes, and seconds.

The default display and input format for any dat®D-MON-RR. Valid Oracle dates are

between January 1, 4712 B.C., and December 31, A999

In the example in the slide, thHRE_DATEcolumn output is displayed in the default
format DD-MON-RR. However, dates are not storethendatabase in this format. All the
components of the date and time are stored. Smugyh aHIRE_DATEsuch as 17-JUN-87

is displayed as day, month, and year, there istat®andcentury information associated

with the date. The complete data might be

Jund g7, 5:10:43 p.m.
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Oracle Date Format (continued)
This data is stored internally as follows:

CENTURY YEAR MONTH DAY HOUR
SECOND

19 87 06 17 17
43

Centuriesand the Year 2000

When a record with a date column is inserted int@bée, thecentury information is picked
up from theSYSDATHunction. However, when the date column is dispiage the screen,

the century component is not displayed (by default)

The DATEdata type always stores year information as a fliogit-number internally: two
digits for the century and two digits for the yelgor example, the Oracle database stores the

year as 1987 or 2004, and not just as 87 or 04.
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Working with Dates

SYSDATHS a function that returns:

« Date
« Time
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SYSDATH-unction

SYSDATHSs a date function that returns the current da&lisasver date and time. You can
useSYSDATHust as you would use any other column name. Famgke, you can display

the current date by selecti®&Y SDATHrom a table. It is customary to sel&tSDATE
from a dummy table calledUAL

Example
Display the current date using tBé&JALtable.
SELECT SYSDATE
FROM DUAL;
| SYSDATE
28-SEP-D1
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Arithmetic with Dates

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

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

e Add hours to a date by dividing the number of
hours by 24.
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Arithmetic with Dates

Because the database stores dates as numbersryparéorm calculations using arithmetic

operators such as addition and subtraction. Yowadanand subtract number constants as
well as dates.

You can perform the following operations:

Operation Result Description

date + number Date Adds a number of days to a date
date — number Date Subtracts a number of days drdate
date — date Number of days  Subtracts one date drether

date + number/24 Date Adds a number of hours @ d
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Using Arithmetic Operators
with Dates

SELECT last_name, (SYSDATE-hire_date)/7 AS WEEKS
FROM employees
WHERE department_id = 90;

| LAST_NAME WEEKS

[King 744 245395
[Kochhar F26.102538
[De Haan 453.245395
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Arithmetic with Dates (continued)

The example in the slide displays the last nametlaaeiumber of weeks employed for all
employees in department 90. It subtracts the dateloch the employee was hired from the
current dateQYSDATE and divides the result by 7 to calculate the neind weeks that a
worker has been employed.

Note: SYSDATHSs a SQL function that returns the current datetand. Your results may
differ from the example.

If a more current date is subtracted from an otté¢e, the difference is a negative number.
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Date Functions
Function Result
MONTHS_BETWEEN | Number of months between two dates
ADD_MONTHS Add calendar months to date
NEXT_DAY Next day of the date specified
LAST_DAY Last day of the month
ROUND Round date
TRUNC Truncate date
3-22 Copyright © 2004, Oracle. All rights reserved.

Date Functions

Date functions operate on Oracle dates. All datetions return a value @ATEdata type
exceptMONTHS BETWEENhich returns a numeric value.
MONTHS_BETWEEdNHt el, dat e2) : Finds the number of months between
datel anddate2 . The result can be positive or negativeddfel is later than
date2 , the result is positive; datel is earlier thardate2 , the result is negative.
The noninteger part of the result represents agrodf the month.
ADD_MONTHS|at e, n):Addsn number of calendar monthsdate . The value
of n must be an integer and can be negative.
NEXT_DAYdat e, 'char’) :Finds the date of the next specified day of thekwee
(' char ") following date . The value othar may be a number representing a day
or a character string.
LAST_DAY(dat e) : Finds the date of the last day of the month thataiasdate
ROUND@at e[,/ fnt') :Returnsdate rounded to the unit that is specified by the
format modefmt . If the format modefmt is omitted,date is rounded to the nearest
day.
TRUNC(@at e[," fnt') :Returnsdate with the time portion of the day
truncated to the unit that is specified by the farmadelfmt . If the format model
fmt is omitted,date is truncated to the nearest day.

This list is a subset of the available date fum&iolhe format models are covered later in this
lesson. Examples of format models are month and yea
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Using Date Functions

Function Result
MONTHS_BETWEEN 19.6774194
('01-SEP-95','11-JAN-94")
ADD_MONTHS ('11-JAN-94',6) '11-JUL-94'
NEXT_DAY (‘'01-SEP-95'FRIDAY") '08-SEP-95'
LAST_DAY (‘'01-FEB-95" '28-FEB-95'
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Date Functions (continued)

For example, display the employee number, hire, dateber of months employed, six-
month review date, first Friday after hire dateq #ast day of the hire month for all
employees who have been employed for fewer thanaitths.
SELECT employee_id, hire_date,
MONTHS_BETWEEN (SYSDATE, hire_date) TENURE,
ADD_MONTHS (hire_date, 6) REVIEW,
NEXT_DAY (hire_date, 'FRIDAY"), LAST_DAY (hire_date)
FROM employees
WHERE MONTHS_BETWEEN (SYSDATE, hire_date) < 70;

| EMPLOYEE_ID | HIRE_DATE | TENURE | REVIEW | NEXT_DAY( | LAST_DAY(
| 107 [07-FEB-99 | 316982407 [07-AUGSS |[12-FEB99  [2B-FEB-99

| 124 [16-MO%-99 | 224079182 [16-MAY-00  [19-NOW-99  |30-NOW-99
| |
| |

143 ||28-JAN-00 19.9995633 [29-JUL00  |04-FEB-D0  |[31-JAN-OD
178 |[24-MAY-99 20 1498536 [24-MOV-93  [28-MAY-93  [31-MAY-09
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Using Date Functions

Assume SYSDATE = '25-JUL-03'

Function Result

ROUND(SYSDATE,'MONTH)) 01-AUG-03

ROUND(SYSDATE ,'YEAR') 01-JAN-04

TRUNC(SYSDATE ,'MONTH") 01-JUL-03

TRUNC(SYSDATE ,'YEAR') 01-JAN-03
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Date Functions (continued)
The ROUNRINdTRUNCunNctions can be used for number and date valuegenWhbed with

dates, these functions round or truncate to theifspe format model. Therefore, you can
round dates to the nearest year or month.

Example

Compare the hire dates for all employees who stant@997. Display the employee
number, hire date, and start month usingREJNRNdTRUNCunctions.
SELECT employee_id, hire_date,
ROUND(hire_date, 'MONTH"), TRUNC(hire_date, 'MONTH' )
FROM employees
WHERE hire_date LIKE '%97";

| EMPLOYEE_ID | HIRE_DATE | ROUND{HIR | TRUNC{HIR
| 142 ||29-JAN-97 01-FEB-97 01-JAN-97
| 202 |17-AUG-97 01-3EP-57 01-AUG-S7
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Practice 3: Overview of Part 1

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
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Practice 3: Overview of Part 1

Part 1 of this lesson’s practice provides a vartdtgxercises using different functions that
are available for character, number, and datetgip&s.

For Part 1, complete questions 1-6 at the endigtelson.
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Conversion Functions

Data type
conversion

Implicit data type Explicit data type
conversion conversion
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Conversion Functions

In addition to Oracle data types, columns of tailean Oracle database can be defined
using ANSI, DB2, and SQL/DS data types. Howevez,@macle server internally converts
such data types to Oracle data types.

In some cases, the Oracle server uses data ofatadygpe where it expects data of a
different data type. When this happens, the Ors@teer can automatically convert the data
to the expected data type. This data type conversao be donamplicitly by the Oracle
server orexplicitly by the user.

Implicit data type conversions work according te thles that are explained in the next two
slides.

Explicit data type conversions are done by usimgcabnversion functions. Conversion
functions convert a value from one data type tatzero Generally, the form of the function
names follows the conventialata type TO data type . The first data type is the

input data type; the second data type is the output

Note: Although implicit data type conversion is availahtas recommended that you do
explicit data type conversion to ensure the relighof your SQL statements.
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Implicit Data Type Conversion

For assignments, the Oracle server can automaticall vy
convert the following:

From To
VARCHAR2 or CHAR NUMBER
VARCHAR2 or CHAR DATE
NUMBER VARCHAR?2
DATE VARCHAR?2
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Implicit Data Type Conversion

The assignment succeeds if the Oracle server caredathe data type of the value used in
the assignment to that of the assignment target.

For example, the expressibite_date > '01-JAN-90' results in the implicit
conversion from the strin@1-JAN-90'  to a date.
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Implicit Data Type Conversion

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

From To
VARCHAR?Z2 or CHAR NUMBER
VARCHARZ2 or CHAR DATE
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Implicit Data Type Conversion (continued)

In general, the Oracle server uses the rule foresgons when a data type conversion is
needed in places that are not covered by a ruladeignment conversions.

For example, the expressisalary = '20000' results in the implicit conversion of the
string'20000' to the number 20000.

Note: CHARo NUMBERonNversions succeed only if the character stripgasents a valid

number.
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NUMBER

3-29

TO_NUMBER

Explicit Data Type Conversion

TO _DATE

CHARACTER DATE

S

TO_CHAR

TO_CHAR
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Explicit Data Type Conversion
SQL provides three functions to convert a valuenfane data type to another:

Function

Purpose

[nIsparams

)

TO_CHARGumber | date ,[ fmt ],

Converts a number or date value t6ARCHAR2
character string with format modfeht

Number conversion: Thenlsparams
parameter specifies the following characters,

which are returned by number format elementsg:

» Decimal character

* Group separator

» Local currency symbol

« International currency symbol

If nlsparams or any other parameter is omittg
this function uses the default parameter values
the session.
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Explicit Data Type Conversion

TO_NUMBER TO _DATE

NUMBER

CHARACTER DATE

S

TO_CHAR

TO_CHAR
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Explicit Data Type Conversion (continued)

Function

Purpose

TO_CHARGumber | date ,[| fmt],
[ nisparams ])

Date conversion: Thenlsparams parameter specifies
the language in which month and day names and
abbreviations are returned. If this parameter igtech
this function uses the default date languagedier t
session.

TO_NUMBERthar,[fmt],
[nlsparams] )

Converts a character string containing digits tamber
in the format specified by the optional format miofaet .

Thenlsparams parameter has the same purpose in t
function as in th& O CHARfunction for number
conversion.

N

TO_DATE(char ,[ fmt ],[ nlIspara
ms))

Converts a character string representing a dadedtie
value according to thient that is specified. Ifmt is
omitted, the format is DD-MON-YY.

Thenlsparams parameter has the same purpose in t
function as in th&O CHARfunction for date conversion

N
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Explicit Data Type Conversion (continued)

Note: The list of functions mentioned in this lesson ut®s only some of the available
conversion functions.

For more information, see “Conversion FunctionsOrracle SQL Reference.
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Using the TO_CHARFunction with Dates

TO_CHAR(@at e, 'format_nodel ")

The format model:
¢ Must be enclosed by single quotation marks
* |s case-sensitive
e Can include any valid date format element

 Has an fm element to remove padded blanks or
suppress leading zeros

e Is separated from the date value by a comma
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Displaying a Date in a Specific Format

Previously, all Oracle date values were displayeithé DD-MON-YY format. You can use
theTO_CHARunction to convert a date from this default forrtabne that you specify.

Guidelines
« The format model must be enclosed by single giartaharks and is case-sensitive.
* The format model can include any valid date forelatnent. Be sure to separate the
date value from the format model by a comma.
* The names of days and months in the output amraitcally padded with blanks.
* To remove padded blanks or to suppress leadirgg zase the fill modén element.
* You can format the resulting character field vitleiSQL*PlusCOLUMMommand
(covered in a later lesson).
SELECT employee_id, TO_CHAR(hire_date, 'MM/YY") Mon th_Hired
FROM employees
WHERE last_name = 'Higgins';

| EMPLOYEE_ID | MONTH
| 205 |06/94
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Elements of the Date Format Model

Element Result

YYYY Full year in numbers

YEAR Year spelled out (in English)

MM Two-digit value for month

MONTH Full name of the month

MON Three-letter abbreviation of the month

DY Three-letter abbreviation of the day of the
week

DAY Full name of the day of the week

DD Numeric day of the month

3-33
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Sample Format Elements of Valid Date Formats

Element Description

SCCor CC Century; server prefixes B.C. date with -

Years in dates YYYY or SYYYY Year; server prefixes B.C. date with -

YYYorYYorY Last three, two, or one digits of e

Y,YYY Year with comma in this position

IYYY, IYY, Y, | Four-, three-, two-, or one-digiyear based on the ISO
standard

SYEAR or YEAR Year spelled out; server prefixes Bd@te with -

BC or AD Indicates B.C. or A.D. year

B.C. or A.D. Indicates B.C. or A.D. year using peis

Q Quarter of year

MM Month: two-digit value

MONTH Name of month padded with blanks to length rohe
characters

MON Name of month, three-letter abbreviation

RM Roman numeral month

WW or W Week of year or month

DDD or DD or D Day of year, month, or week

DAY Name of day padded with blanks to a length affer
characters

DY Name of day; three-letter abbreviation

J Julian day; the number of days since December4313
B.C.
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Elements of the Date Format Model

« Time elements format the time portion of the date:

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

e Add character strings by enclosing them in double
guotation marks:

DD "of" MONTH 12 of OCTOBER

* Number suffixes spell out numbers:

ddspth fourteenth
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Date Format Elements: Time Formats

Use the formats that are listed in the followinglés to display time information and literals
and to change numerals to spelled numbers.

Element Description

AM or PM Meridian indicator

AM. or P.M. Meridian indicator with periods

HH or HH12 or HH24 Hour of day, or hour12), or hour (823)
MI Minute (0-59)

SS Second (59)

SSSSS Seconds past midnight88399)
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Other Formats

Element Description
/., Punctuation is reproduced in the result.
“of the” Quoted string is reproduced in the result.

Specifying Suffixes to Influence Number Display

Element Description

TH Ordinal number (for example, DDTH for 4TH)

SP Spelled-out number (for example, DDSP for FOUR)

SPTH or THSP Spelled-out ordinal numbers (for examipDSPTH for
FOURTH)
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Using the TO_CHARFunction with Dates

SELECT last_name,

TO_CHAR(hire_date, 'fmDD Month YYYY")
AS HIREDATE
FROM employees;

| LAST_NAME HIREDATE
[King 17 June 1987
|Kochhar 21 September 1939
|De Haan 13 January 19593
|Hun0|d 3 January 1590
[Emst 21 May 1991
|L0rentz 7 February 1999
|M0urgos 16 Movernber 1999
20 rows selected.
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Using the TO_CHARFunction with Dates

The SQL statement in the slide displays the lastesaand hire dates for all the employees.
The hire date appears as 17 June 1987.

Example

Modify the slide example to display the dates foranat that appears as “Seventeenth of
June 1987 12:00:00 AM.”
SELECT last_name,
TO_CHAR(hire_date,
'fmDdspth "of* Month YYYY fmHH:MI:SS AM")

HIREDATE
FROM employees;
| LAST_NAME | HIREDATE
IKing |Seventeenth of June 1987 12:00:00 AM
|Kochhar Twenty-First of September 1989 12:00:00 AN

Notice that the month follows the format model sped; in other words, the first letter is
capitalized and the rest are lowercase.
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Using the TO_CHARFunction with Numbers

TO_CHARGQunber, ' format _nodel ")

These are some of the format elements that you can
use with the TO_CHARunction to display a number

value as a character:

Element Result

9 Represents a number

Forces a zero to be displayed

0
$ Places a floating dollar sign
L Uses the floating local currency symbol

Prints a decimal point

: Prints a comma as thousands indicator
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Using the TO_CHARFunction with Numbers

When working with number values such as charattiergs, you should convert those
numbers to the character data type usingitbe CHARunction, which translates a value of
NUMBERata type to/ARCHARZ2ata type. This technique is especially useful with
concatenation.
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Using the TO_CHARFunction with Numbers (continued)
Number Format Elements

If you are converting a number to the charactea tigie, you can use the following format

elements:

Element | Description Example Result

9 Numeric position (hnumber of 9s determine disp|e§99999 1234
width)

0 Display leading zeros 099999 001234

$ Floating dollar sign $999999 $1234

L Floating local currency symbol 999999 FF1234

D Returns in the specified position the decimal 99D99 99.99
character. The default is a period (.).

: Decimal point in position specified 999999.99 428

G Returns the group separator in the specified 9,999 9G999
position. You can specify multiple group
separators in a number format model.

: Comma in position specified 999,999 1,234

Ml Minus signs to right (negative values) 999999MI | 1234-

PR Parenthesize negative numbers 999999PR <1234>

EEEE Scientific notation (format must specify f@&s) 99.999EEEE| 1.234E+(3

U Returns in the specified position the "Euro” (or | U9999 €1234
other) dual currency

V Multiply by 10 ntimes @ = number of 9s after V) 9999V99 123400

S Returns the negative or positive value S9999 4123

+1234
B Display zero values as blank, not O B9999.99 10B4
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Using the TO_CHARFunction with Numbers

SELECT| TO_CHAR(salary, '$99,999.00') SALARY
FROM employees

WHERE last_name = 'Ernst’;

| SALARY
[38.000.00
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Guidelines

* The Oracle server displays a string of numberss{g) in place of a whole number
whose digits exceed the number of digits that avioled in the format model.

The Oracle server rounds the stored decimal valtiee number of decimal places that
is provided in the format model.
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Using the TO _NUMBERBNnd TO_DATE
Functions

e Convert a character string to a number format
using the TO_NUMBERinction:

TO_NUMBERt{har[, 'fornmat_nodel )

« Convert a character string to a date format using
the TO_DATEfunction:

TO_DATE(har[," format _nodel 1)

* These functions have an fx modifier. This
modifier specifies the exact matching for the

character argument and date format model of a
TO_DATEfunction.
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Using the TO_NUMBERNd TO_DATEFunctions
You may want to convert a character string to eitheumber or a date. To accomplish this
task, use th&O_NUMBERBr TO_DATHunctions. The format model that you choose is
based on the previously demonstrated format elesnent
Thefx modifier specifies exact matching for the charaargument and date format model
of aTO_DATHunction:
* Punctuation and quoted text in the character aeguimmust exactly match (except for
case) the corresponding parts of the format model.
* The character argument cannot have extra blankbowtfx , Oracle ignores extra
blanks.

* Numeric data in the character argument must ha&esame number of digits as the
corresponding element in the format model. Withfaut numbers in the character

argument can omit leading zeros.
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Using the TO_NUMBERNd TO_DATEFunctions (continued)

Example
Display the name and hire date for all employees started on May 24, 1999. Because the
fx modifier is used, an exact match is required aedspfaces after the wokdiay are not
recognized:

SELECT last_name, hire_date

FROM employees

WHERE hire_date = TO_DATE('May 24, 1999', 'fxMonth DD, YYYY?";
*
WHERE hire_date = TO_DATE('May 24, 1999', 'fxMont h DD, YYYY")
*
ERROR at line 3:
ORA-01858: a non-numeric character was found where a numeric was
expected
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RRDate Format

Current Year Specified Date RR Format | YY Format
1995 27-OCT-95 1995 1995
1995 27-OCT-17 2017 1917
2001 27-OCT-17 2017 2017
2001 27-OCT-95 1995 2095
If the specified two-digit year is:
0-49 50-99
If two digits The return date is in The return date is in
of the 0-49 | the current century the century before
current the current one
year are: The return date is in The return date is in
50-99 | the century after the current century
the current one

3-43
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RRDate Format Element

TheRRdate format is similar to theéY element, but you can use it to specify different
centuries. Use thRRdate format element insteadYY so that the century of the return
value varies according to the specified two-digialyand the last two digits of the current
year. The table in the slide summarizes the beha¥itheRRelement.

Current Year Given Date Interpreted (RR) Interpreted (YY)
1994 27-OCT-95 1995 1995
1994 27-OCT-17 2017 1917
2001 27-OCT-17 2017 2017
Oracle Database 10 g: SQL Fundamentals | 3-43




Example of RRDate Format

To find employees hired prior to 1990, use the =~ RRdate

format, which produces the same results whether the
command is run in 1999 or now:

SELECT last_name, TO_CHAR(hire_date, 'DD-Mon-YYYY")
FROM employees

WHERE hire_date < TO_DATE('01-Jan-90','DD-Mon-RRY);

| LAST _NAME | TO_CHAR{HIR
[King [17-Jun-1987
[Kochhar [21-Sep-1989
[whalan [17-Sep-1987
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Example of RRDate Format

To find employees who were hired prior to 1990, R&format can be used. Because the
current year is greater than 1999, Rieformat interprets the year portion of the date from
1950 to 1999.

The following command, on the other hand, resultsa rows being selected because the
YY format interprets the year portion of the datehia ¢urrent century (2090).

SELECT last_name, TO_CHAR(hire_date, 'DD-Mon-yyyy")

FROM employees

WHERE TO_DATE(hire_date, 'DD-Mon-yy') < '01-Jan-19 90';

no rows selected

Oracle Database 10 g: SQL Fundamentals | 3-44



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( , arg2 ),arg3)

Step 1 = Result

Step 2 = Result 2

Step 3 = Result 3
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Nesting Functions

Single-row functions can be nested to any deptlstédefunctions are evaluated from the
innermost level to the outermost level. Some examfallow to show you the flexibility of
these functions.
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Nesting Functions

SELECT last name,

UPPER(CONCAT(SUBSTR (LAST_NAME, 1, 8), ' US") |
FROM employees

WHERE department_id = 60;

LAST_NAME UPPER{CONCAT(SUBSTR{LAST_NAME,1,6
Hunald HUNOLD_US
Ernst ERMNST_US
Lorentz LORENTZ_US

3-46 Copyright © 2004, Oracle. All rights reserved.

Nesting Functions (continued)

The slide example displays the last names of empboyedepartment 60. The evaluation of
the SQL statement involves three steps:

1. The inner function retrieves the first eight @wers of the last name.
Resultl = SUBSTR (LAST_NAME, 1, 8)

2. The outer function concatenates the result widls.
Result2 = CONCAT(Resultl, ' Us' )

3. The outermost function converts the results fweupase.

The entire expression becomes the column headiceule no column alias was given.
Example

Display the date of the next Friday that is six tharfrom the hire date. The resulting date
should appear as Friday, August 13th, 1999. Oluderdsults by hire date.

SELECT TO_CHAR(NEXT_DAY(ADD_MONTHS
(hire_date, 6), 'FRIDAY"),
‘fmDay, Month DDth, YYYY")
"Next 6 Month Review"

FROM  employees

ORDER BY hire_date;
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General Functions

The following functions work with any data type and
pertain to using nulls:

* NVL (exprl, expr2)

 NVL2 (exprl, expr2, expr3)

* NULLIF (exprl, expr2)

« COALESCE (expri, expr2, ..., expr n)
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General Functions

These functions work with any data type and petaithe use of null values in the
expression list.

Function Description
NVL Converts a null value to an actual value
NVL2 If exprl is not null,NVL2 returnsexpr2 . If exprl is null, NVL2

returnsexpr3 . The argumenéxprl can have any data type.

NULLIF Compares two expressions and returns null if thesy equal; returng
the first expression if they are not equal

COALESCE| Returns the first non-null expression in the expgies list

Note: For more information about the hundreds of fun@iaxailable, see “Functions” in
Oracle SQL Reference.
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NVL Function

Converts a null value to an actual value:
« Data types that can be used are date, character,
and number.
¢ Data types must match:
— NVL(commission_pct,0)
— NVL(hire_date,'01-JAN-97")
— NVL(job_id,'No Job Yet')
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NVL Function
To convert a null value to an actual value, useN¥& function.
Syntax

NVL ( exprl , expr2 )

In the syntax:
exprl is the source value or expression that may comtaiull

expr2 is the target value for converting the null
You can use thBlVLfunction to convert any data type, but the retualug is always the
same as the data typeefprl .
NVL Conversionsfor Various Data Types

Data Type Conversion Example

NUMBER NVL( number_column ,9)

DATE NVL(date_column, '01-JAN-95')
CHAR or VARCHAR?2 NVL( character_column , 'Unavailable’)
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Using the NVL Function

SELECT last name, salary, NVL(ciommission pct, 0), |:< 1 )

(salary*12) + (salary*12*NVL(commission_pct, 0)) AN v _SALL.@
FROM employees;

| LAST_NAME [ saLary | NVL{COMMISSION_PCT,0) [ an_saL
[King | 24000 || of| 288000
|Kochhar | 17000 || of| 204000
|De Haan | 17000 | af| 204000
[Hunald | 5000 | of| 108000
[Emst | G000 | of| 72000
[Lorentz | 4200 | af| 50400
[Mourgos | 5800 | of| 9600
[Rajs | 3600 | of| 42000
20 rows selected.
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Using the NVL Function

To calculate the annual compensation of all emmeygou need to multiply the monthly
salary by 12 and then add the commission percerndsiipe result:
SELECT last_name, salary, commission_pct,
(salary*12) + (salary*12*commission_pct) AN_SAL
FROM employees;

| LAST_NAME |  SALARY | COMMISSION_PCT | AN_SAL
|‘v’argaa | 2500 | |

Zlatkey | 10500 | 2| 151200
Abel | 11000 | 3| 171600
Taylar | A600 | 2| 123840

Notice that the annual compensation is calculate@drly those employees who earn a
commission. If any column value in an expressiomul, the result is null. To calculate
values for all employees, you must convert the vallie to a number before applying the
arithmetic operator. In the example in the slithe,NVL function is used to convert null
values to zero.
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Using the NVL2 Function

7\

SELECT last name, salary, commi§sion pcft, I-—( 1 )

NVL2(commission_pct, 2
'SAL+COMM’, 'SAL") income
FROM employees WHERE department_id IN (50, 80);

| LAST_NAME [ saLary COMMISSION_PCT INCOME
[Zlotkey | 10800 2 |SAL+COMM
&bl | 11000 3 |SAL+COMM
[Taylor | 8500 2 |SAL+COMM
[Mourgas | 5800 SAL

[Rajs | 3500 SaL

[Davies | 3100 sAL

[Matas | 2600 SAL

[wargas | 2500 SAL

3 rows selected. | |
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Using the NVL2 Function

TheNVL2 function examines the first expression. If the fegpression is not null, then the
NVL2 function returns the second expression. If the éxpression is null, then the third
expression is returned.

Syntax
NVL2(exprl , expr2, expr3 )

In the syntax:
exprl is the source value or expression that may comualin
expr2 is the value that is returnedakprl is not null
expr3 is the value that is returnedakpr2 is null

In the example shown in the slide, B®MMISSION_PCTEolumn is examined. If a value
is detected, the second expressiorS&L+COMN returned. If th€€ OMMISSION_PCT
column holds a null value, the third expressiosAL is returned.

The argumengxprl can have any data type. The argumexi®2 andexpr3 can have
any data types excepONG If the data types adxpr2 andexpr3 are different, the
Oracle server converexpr3 to the data type a#xpr2 before comparing them unless
expr3 is a null constant. In the latter case, a data tgpeversion is not necessary. The data
type of the return value is always the same asldlt@ type obxpr2 , unlessexpr2 is
character data, in which case the return valuegs g@e isVARCHARZ2
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Using the NULLIF Function

SELECT first_name, LENGTH(first_name) "exprl"”
last name, LENGTH(last_name) "expr2", —( 2 >
| NULLIF(LENGTH(first_name), LENGTH(last_name)) resul t —@
FROM employees;

| FIRST_NAME expri | LAST_NAME
|King

IKochhar

|De Haan

I
I
|
|Hun0|d |
I
I
I
I
I

expr2 RESULT

|Steven

I

I

|Neena |
|Lex |
IAIexander |
I

I

I

I

I

WDlwlmm

|Ernst

|L0rentz

|Elruce

(]

|Diana

m

|I<evin |M0urgos

[a3]

|Trenna IRajs

|Cur1is

Mo MM m @)W mm
[n2 NS = e B st B A s Rt B M B =

|Davies

20 rows selected.

©-
©-
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Using the NULLIF Function

TheNULLIF function compares two expressions. If they are edbalfunction returns null.

If they are not equal, the function returns thstfexpression. You cannot specify the literal
NULL for the first expression.

Syntax
NULLIF ( exprl , expr2 )
In the syntax:
exprl is the source value comparedetxpr2
expr2 is the source value compared watkprl (If it is not equal taexprl , exprl
is returned.)
In the example shown in the slide, the length effttst name in thEMPLOYEE®ble is
compared to the length of the last name inENEPLOYEE®ble. When the lengths of the
names are equal, a null value is displayed. Whenethgths of the names are not equal, the
length of the first name is displayed.
Note: TheNULLIF function is logically equivalent to the followifgASEexpression. The

CASEexpression is discussed on a subsequent page:
CASE WHEN exprl = expr 2 THEN NULL ELSE exprl END
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Using the COALESCH-unction

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

o If the first expression is not null, the COALESCE

function returns that expression; otherwise, it
does a COALESCHbf the remaining expressions.

3-52 Copyright © 2004, Oracle. All rights reserved.

Using the COALESCH-unction
The COALESCEfunction returns the first non-null expression ie tfst.
Syntax
COALESCE (exprl , expr2,...exprn )

In the syntax:
- exprl returns this expression if it is not null
expr2 returns this expression if the first expressionulf and this expression is not
null
exprn returns this expression if the preceding expressava null

All expressions must be of the same data type.
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Using the COALESCH-unction

SELECT last_name,

| COALESCE(manager_id,commission_pct, -1) comm |
FROM employees
ORDER BY commission_pct;

LAST_NAME COMM
Grant 149
Zlotkey 100
Taylor 149
Ahel 149
King -1
Kachhar 100
De Haan 100
20 rowes selected.
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Using the COALESCH-unction (continued)

In the example shown in the slide, if (MANAGER_Ivalue is not null, it is displayed. If
the MANAGER_Ivalue is null, then th€EOMMISSION_PCTs displayed. If the
MANAGER_IAndCOMMISSION_PC7Values are null, then the value —1 is displayed.
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Conditional Expressions

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

 Use two methods:
— CASEexpression
— DECODHunction
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Conditional Expressions

Two methods used to implement conditional procgsfif- THEN-ELSE logic) in a SQL
statement are theASEexpression and tHeRECODHEunction.

Note: The CASEexpression complies with ANSI SQL. TBECODEHEunction is specific to
Oracle syntax.
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CASEEXxpression

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

CASE expr WHENconpari son_exprl THENreturn_exprl
[WHEN conpari son_expr2 THENTreturn_expr2
WHENconpari son_exprn THEN et urn_exprn
ELSE el se_expr]
END
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CASEEXxpression

CASEexpressions let you use IF-THEN-ELSE logic in S@tements without having to
invoke procedures.

In a simpleCASEexpression, the Oracle server searches for tHeNHEN ... THEN

pair for whichexpr is equal tacomparison_expr  and returngeturn_expr . If none
of theWHEN ... THEN pairs meet this condition, and if &.SE clause exists, then the
Oracle server returredse_expr . Otherwise, the Oracle server returns null. Yoonoa
specify the literaNULL for all thereturn_expr s and theslse_expr

All of the expressionséxpr , comparison_expr , andreturn_expr ) must be of the
same data type, which can GelARVARCHARZ2NCHARor NVARCHAR?2
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Using the CASEEXxpression

Facilitates conditional inquiries by doing the work of

an IF-THEN-ELSE statement:

SELECT last_name, job_id, salary,

CASE job_id WHEN 'IT_PROG' THEN 1.10*salary
WHEN 'ST_CLERK' THEN 1.15*salary
WHEN 'SA_REP' THEN 1.20*salary

ELSE salary END "REVISED_SALARY"

FROM employees;

| LAST_NAME | JOB_ID [ SsALARY REVISED_SALARY
[Lorentz [T_PROG | 4200 4620
[Mourgas [ST_MmaN | 5800 5800
[Rajs [ST_CLERK | 3500 025
[Gistz [ac_accoOunT | 8300 8300
20 rows selected.
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Using the CASEEXxpression

In the SQL statement in the slide, the valud@B_ID is decoded. IIOB_ID is
IT_PROG the salary increase is 10%J®B_ID is ST_CLERK the salary increase is
15%; if JOB_ID is SA_RER the salary increase is 20%. For all other jobspthere is no
increase in salary.

The same statement can be written withDiEeC ODEunction.

This is an example of a searciedSEexpression. In a search€ASEexpression, the
search occurs from left to right until an occurrewt the listed condition is found, and then
it returns the return expression. If no conditisridund to be true, and if &LSE clause
exists, the return expression in BeSE clause is returned; otherwigélLLis returned.
SELECT last_name,salary,
(CASE WHEN salary<5000 THEN 'Low'
WHEN salary<10000 THEN 'Medium’
WHEN salary<20000 THEN 'Good'
ELSE 'Excellent’
END) qualified_salary
FROM employees;
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DECODHB-unction

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

DECODE¢ol | expressi on, searchl, resultl

[, search2, result2,...,]
[, default])
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DECODH-unction

The DECODEHunction decodes an expression in a way similan¢éolE-THEN-ELSE logic
that is used in various languages. THeCODHEunction decodesxpression  after

comparing it to eackearch value. If the expression is the samesaarch ,result is
returned.

If the default value is omitted, a null value isurmed where a search value does not match
any of the result values.
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Using the DECODEHEunction

SELECT last name, job id, salary,

DECODE(job_id, 'I'T_PROG', 1.10*salary,
'ST_CLERK', 1.15*salary,
'SA_REP', 1.20*salary,

salary)
REVISED_SALARY
FROM employees;

| LAST_NAME | JOB_ID [ saLary REVISED_SALARY
[Lorentz [T_PROG | 4200 4620
[Mourgas [ST_maN | 5800 5800
[Rajs [ST_CLERK | 3600 40025
[Gistz [aC_ACCOUNT | 5300 5300
20 rows selected.
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Using the DECODHEunction

In the SQL statement in the slide, the valud@B_ID is tested. IJOB_ID isIT_PROG
the salary increase is 10%;JOB_ID is ST_CLERK the salary increase is 15%; if
JOB_ID is SA_RER the salary increase is 20%. For all other jokspthere is no increase
in salary.

The same statement can be expressed in pseudaxaddfe THEN-ELSE statement:

IFjob_id ='IT_PROG' THEN salary = salary*1.1 0
IF job_id ='ST_CLERK' THEN salary = salary*1.1 5
IF job_id ='SA_REP' THEN salary = salary*1.2 0

ELSE salary = salary
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Using the DECODEHEunction

Display the applicable tax rate for each employeei n
department 80:

SELECT last_name, salary,
DECODE (TRUNC(salary/2000, 0),
0, 0.00,
1, 0.09,
2, 0.20,
3, 0.30,
4, 0.40,
5, 0.42,
6, 0.44,
0.45) TAX_RATE

FROM employees
WHERE department_id = 80;
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Using the DECODEHEunction (continued)

This slide shows another example usingME#C ODHEunction. In this example, we
determine the tax rate for each employee in deati®0 based on the monthly salary. The
tax rates are as follows:

Monthly Salary Range Tax Rate

$0.00-1,999.99 00%

$2,000.00-3,999.99 09%

$4,000.00-5,999.99 20%

$6,000.00-7,999.99 30%

$8,000.00-9,999.99 40%

$10,000.00-11,999.99 42%

$12,200.00-13,999.99 44%

$14,000.00 or greater 45%

| LAST_NAME | SALARY | TAX_RATE

Zlotkey | 10500 | 42
bl | 11000 | 42
Taylor | 3600 | 4
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3-60

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 NVLfunctions

* Use IF-THEN-ELSE logic
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Summary

Singl

e-row functions can be nested to any levelgletrow functions can manipulate the

following:

Character datd:OWERUPPERINITCAP , CONCATSUBSTRINSTR, LENGTH
Number dataROUNDTRUNCMOD

Date dataMONTHS BETWEEADD MONTHSIEXT DAYLAST DAY, ROUND
TRUNC

Remember the following:

Date values can also use arithmetic operators.

Conversion functions can convert character, datd,numeric value§\O_CHAR
TO_DATETO_NUMBER

There are several functions that pertain to nulldudingNVL NVL2, NULLIF, and
COALESCE

IF-THEN-ELSE logic can be applied within a SQLtstaent by using thEASE
expression or thBECODHEunction.

SYSDATEand DUAL

SYSDATEHSs a date function that returns the current dateteme. It is customary to select
SYSDATHrom a dummy table calleBUAL
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Practice 3: Overview of Part 2

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
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Practice 3: Overview of Part 2

Part 2 of this lesson’s practice provides a vartdtgxercises using different functions that
are available for character, number, and datetgpts. For Part 2, complete exercises 7-14.

Remember that for nested functions, the resultgeambiated from the innermost function to
the outermost function.
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Practice 3

Part 1
1. Write a query to display the current date. LabelcolumrnDate .

Date
31-DEC-03

2. The HR department needs a report to displayri@a/ee number, last name, salary, and
salary increased by 15.5% (expressed as a wholeenor each employee. Label the
columnNew Salary . Place your SQL statement in a text file named
lab_03_02.sql

3. Run your query in the fileb_03_02.sq]l.

EMPLOYEE_ID LAST_NAME SALARY Mew Salary
100 King 24000 27720
101 Kochhar 17000 19635
202 Fay BOO0 B950
205 Higgins 12000 13860
2068 Gietz 5300 S557

20 rows selected.

4. Modify your queryiab_03_02.sq]l to add a column that subtracts the old salary from
the new salary. Label the columincrease . Save the contents of the file as
lab_03 04.sqgl . Run the revised query.

EMPLOYEE_ID LAST NAME SALARY  New Salary  Increase

100 King 24000 27720 3720
101 Kochhar 17000 19635 2h35
102 De Haan 17000 19635 2B35
202 Fay BOO0 B950 530
205 Higgins 12000 13860 1860
20bB Gietz 5300 =l 1287

20 rows selected.
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Practice 3 (continued)
5. Write a query that displays the last name (whtinfirst letter uppercase and all other

letters lowercase) and the length of the last nfomall employees whose name starts
with the letters], A, or M. Give each column an appropriate label. Sort thelteby the

employees’ last names.

Name Length
Abel 4
hatos ]
haurgos 7

Rewrite the query so that the user is promptedhterea letter that starts the last name.
For example, if the user entdtiavhen prompted for a letter, then the output shehlolwv

all employees whose last name starts with therlette

Name Length
Hartstein g
Higgins !
Hunold b

Oracle Database 10 g: SQL Fundamentals | 3-63



Practice 3 (continued)

6. The HR department wants to find the length of leyrpent for each employee. For each
employee, display the last name and calculate th&er of months between today and
the date on which the employee was hired. LabetthennMONTHS WORKEDrder
your results by the number of months employed. Rdbe number of months up to the
closest whole number.

Note: Your results will differ.

LAST NAME MONTHS WORKED
Llatkey 47
Mourgos a0
(Srant a5
Larentz a9
Wargas bk
Taylar b
Matos 0
Fay 7B
Davies (ala)
Abel =
Hartstein S4
Fajs S5
Higgins 115
Sietz 1145
Dle Haan 132
Ernst 151
Hunold lats]
Kaochhar 171
YWhalen 195
king 155

20 rows selected.
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Practice 3 (continued)
Part 2

7. Create a report that produces the following tarreemployee:
<employee last name> earns <salary> monthly but want s <3
times salary >. Label the columream Salaries

Dream Salaries
King earns 24 000.00 manthly but wants $72 000.00.
Kaochhar earns $17 000,00 monthly but wants $51,000.00.
De Haan earns 17 ,000.00 monthly but wants $51 000.00.

Hartstein earns $13,000.00 monthly but wants $39,000.00.
Fay earns $b 00000 monthly but wants $15 00000,
Higgins earns $12,000.00 monthly but wants $36 000,00,
Gietz earns 8 300.00 monthly but wants §24 50000,

20 rows selected.

If you have time, complete the following exercises:

8. Create a query to display the last name andystdaall employees. Format the salary to
be 15 characters long, left-padded with the $ synitabel the columiBALARY

LAST HAME SALARY
king PEEFEREFHE24000
Kochhar PRRRERRERE1 7000
De Haan PRERREREER1 7000
Hunaold PERREERFE D000
Fay 5555555 55556000
Higgins PERRRRRRRH1 2000
Gietz PERRERRRREREI00

20 rows selected.
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Practice 3 (continued)

9. Display each employee’s last name, hire date sataty review date, which is the first
Monday after six months of service. Label the callREVIEW Format the dates to

appear in the format similar to “Monday, the ThiRyst of July, 2000.”

LAST_NAME HIRE_DATE

King
K.aochhar
De Haan
Hunold
Ernst
Lorentz

Higgins
Gletz

17-JUN-87
21-5EP-8Y
13-JAN-23
03-JAN-20
21-MAY -1
07-FEB-99

07 -JLI-24
07 -JLIN-54

20 rows selected.

REVIEW

Manday, the Twenty-First of December, 1937
Maonday, the Twenty-Sixth of March, 1950
Manday, the Mineteenth of July, 19593
Manday, the Minth of July, 1950
Manday, the Twenty-Fifth of Movember, 1951
Monday, the Minth of August, 19599

Manday, the Twelfth of December, 1994
Manday, the Twelfth of December, 1994

10. Display the last name, hire date, and day owbek on which the employee started.
Label the colummAY. Order the results by the day of the week, stamvith Monday.

LAST _NAME

Grant
Ernst
Mourgos
Taylor

Larentz
Fay
Matos

20 rows selected.

HIRE_DATE

24-MAY -85
21-MAY-91
16-MOH-95
24-MAR-55

07-FEB-29
17-AG-27
15-MAR-25

WADIMDAY

TUESDAY
TUEZDAY
TLUESDAY

SUMDAY
SUMDAY
SUMDAY
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Practice 3 (continued)

If you want an extra challenge, complete the follayexercises:
11.Create a query that displays the employeeshkastes and commission amounts. If an
employee does not earn commission, show “No Coniomsd.abel the columCOMM

LAST HAME COMM

King Mo Commission
Kachhar Mo Commission
Llotkey 2

Abel i

Taylar 2

Grant 15

Wwhalen Mo Commission
Hartstein Mo Commission
Fay Mo Commissian
Higgins Mo Commissian
Sietz Mo Commission

20 rowes selected.

12.Create a query that displays the first eightattars of the employees’ last names and
indicates the amounts of their salaries with asksriEach asterisk signifies a thousand
dollars. Sort the data in descending order of galaabel the column
EMPLOYEES_AND_THEIR_SALARIES

EMPLOYEES_AND_THEIR_SALARIES

King
Kochhar
De Haan

Hartgtej s

by

Higgins

Matos =

Wargas ™

20 rows selected.
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Practice 3 (continued)

13. Using thdDECODHunction, write a query that displays the gradalbémployees
based on the value of the colud@B_ID, using the following data:

Job Grade
AD_PRES A
ST_MAN B
IT_PROG C
SA_REP D
ST_CLERK E
None of the above 0

JOB_ID GRA
AC_ACCOUNT
AC_MGR
AD_ASST
AD_PRES
AD_WP
AD_WP
T_PROG
T_PROG
T_PROG
WK, MR
Mik_REP
SA, MAN
S4 REP
S4 REP
S4 REP
ST CLERK
ST CLERK
ST CLERK
ST CLERK
ST _MAN

m mimimm®&B9ooo-e oo o o o 88 = 00 o

20 rows selected.

14. Rewrite the statement in the preceding exerssgy theCASEsyntax.
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Reporting Aggregated Data
Using the Group Functions

Copyright © 2004, Oracle. All rights reserved.




Objectives

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

* ldentify the available group functions
» Describe the use of group functions
« Group data by using the GROUP BYclause

* Include or exclude grouped rows by using the
HAVINGclause
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Objectives

This lesson further addresses functions. It focoesegbtaining summary information (such
as averages) for groups of rows. It discusses bayrdup rows in a table into smaller sets
and how to specify search criteria for groups @¥so
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What Are Group Functions?

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

EMPLOYEES

| DEPARTMENT _ID [ saLapy

| a0 || 24000

| o0 || 17000

| a0 || 17000

| B0 || 9000

| B0 || FO00

| 60 || 4200

I :g I :igg ST 2L 1T MAX(SALARY)
| 5| - | EMPLOYEESable 24000
| g0 | 2600

| &0 || 2600

| a0 || 10500

| 80 11000

| a0 || 8600

| | 7000

| 10| 4400

20 rows selected.
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Group Functions

Unlike single-row functions, group functions operan sets of rows to give one result per
group. These sets may comprise the entire talilgeaiable split into groups.
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Types of Group Functions

- AVG
« COUNT
« MAX —
Group
* MiN functions
- STDDEV
- SUM
VARIANCE
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Types of Group Functions

Each of the functions accepts an argument. Theviaig table identifies the options that

you can use in the syntax:

Function

Description

AVG([DISTINCTIALL ] n)

Average value onf, ignoring null values

COUNT({*|[DISTINCT|ALL ] expr
)

Number of rows, wherexpr evaluates to
something other than null (count all selecteg
rows using *, including duplicates and rows
with nulls)

MAX([DISTINCT|ALL ] expr)

Maximum value oexpr , ignoring null values

MIN([DISTINCTI]ALL ] expr)

Minimum value ofexpr , ignoring null values

STDDEV([DISTINCTIALL ] x)

Standard deviation of, ignoring null values

SUM([DISTINCTJALL ] n)

Sum values of, ignoring null values

VARIANCE([DISTINCTJALL | X)

Variance ofn, ignoring null values
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Group Functions: Syntax

SELECT [ colum,] |group_function(col um)
FROM tabl e
[WHERE condi ti on]
[GROUP BY col um]
[ORDER BY col um];
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Guidelines for Using Group Functions
- DISTINCT makes the function consider only nonduplicate valdés; makes it
consider every value, including duplicates. TheadkfisALL and therefore does not
need to be specified.
* The data types for the functions withexpr argument may bEHARVARCHARR
NUMBERor DATE

« All group functions ignore null values. To substé a value for null values, use the
NVL, NVL2, or COALESCHunctions.
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Using the AVGand SUMFunctions

You can use AVGand SUMfor numeric data.

SELECT| AVG(salary), MAX(salary),
MIN(salary), SUM(salary)
FROM employees

WHERE job_id LIKE '%REP%;

AVG(SALARY) MAX(SALARY) MIN(SALARY) SUM(SALARY) |
8150 11000 G000 32600
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Using the Group Functions

You can us@&AVG SUMMIN, andMAXfunctions against columns that can store numeric
data. The example in the slide displays the avelaghest, lowest, and sum of monthly
salaries for all sales representatives.
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Using the MIN and MAXFunctions

You can use MIN and MAXfor numeric, character, and
date data types.

SELEC'|1 MIN(hire_date), MAX(hire_date) |
FROM employees;
| MIN{HIRE_ MAX{HIRE_ |
[17-Jun-g7 29-JAN-00
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Using the Group Functions (continued)
You can use th®MAXandMIN functions for numeric, character, and date datagyphe
slide example displays the most junior and mosioseamployees.

The following example displays the employee laghedhat is first and the employee last
name that is last in an alphabetized list of alpkyees:

SELECT MIN(last_name), MAX(last_name)
FROM employees;

| MIN(LAST_NAME) | MAX{LAST_NAME)
bl Zlotkey

Note: TheAVG SUMVARIANCE andSTDDEMunctions can be used only with numeric
data typesMAXandMIN cannot be used withOBor LONGdata types.
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Using the COUNTFunction

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

@ SELECT COUNT(*)

FROM employees
WHERE department_id = 50;

| COUNT()
| 5

COUNTExpr) returns the number of rows with non-
null values for the expr:

@ SELECI|COUNT(commission_pct) |

FROM employees
WHERE department_id = 80;

| COUNT{COMMISSION_PCT)
| 3

4-8 Copyright © 2004, Oracle. All rights reserved.
COUNTFunction
The COUNTunction has three formats:
COUNT(*)
COUNTExpr)

COUNT(DISTINCT expr)

COUNT(*) returns the number of rows in a table that satiséycriteria of theSELECT
statement, including duplicate rows and rows caoitgi null values in any of the columns.
If a WHERIElause is included in theELECTstatementCOUNT(*) returns the number of
rows that satisfy the condition in tNéHERI[Elause.

In contrastCOUNTExpr ) returns the number of non-null values that ardvéndolumn
identified byexpr .

COUNT(DISTINCT expr) returns the number of unique, non-null values #natin the
column identified byexpr .

Examples
1. The slide example displays the number of empleyeeepartment 50.

2. The slide example displays the number of empleyeeepartment 80 who can earn a
commission.
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Using the DISTINCT Keyword

e COUNT(DISTINCT expr) returns the number of
distinct non-null values of the  expr.

« To display the number of distinct department
values in the EMPLOYEE®able:

SELECT|COUNT(DISTINCT department_id) |
FROM employees;

| COUNT{DISTINCTDEPARTMENT _ID)
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DISTINCT Keyword
Use theDISTINCT keyword to suppress the counting of any duplicalees in a column.

The example in the slide displays the number dfrdisdepartment values that are in the
EMPLOYEE®ble.
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Group Functions and Null Values

Group functions ignore null values in the column:

@ SELECT[AVG(commission_pct) |
FROM employees;

| AVG(COMMISSION_PCT)
| 2125

The NVL function forces group functions to include
null values:
@ SELECT|AVG(NVL(commission_pct, 0)) |

FROM employees;

| AVG(NVL(COMMISSION_PCT,0))
| 0425
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Group Functions and Null Values
All group functions ignore null values in the colom
TheNVLfunction forces group functions to include nullwes.

Examples

1. The average is calculated baseadnly those rows in the table where a valid value is
stored in theCOMMISSION_PCTEolumn. The average is calculated as the total
commission that is paid to all employees dividedi®/number of employees
receiving a commission (four).

2. The average is calculated basealbmows in the table, regardless of whether null
values are stored in tiEGOMMISSION_PCTEolumn. The average is calculated as the
total commission that is paid to all employeesadid by the total number of
employees in the company (20).

Oracle Database 10 g: SQL Fundamentals | 4-10



Creating Groups of Data

EMPLOYEES
| DEPARTMENT _ID SALARY
1 10 4400 4400
| | Ta000
| 20| e 9500
| a0 5500
| 50 | 3500 [DEPARTMENT_ID [AVG(SALARY)
| 50 | 3100| 3500 Average | 10]| 4400
| &0 | 2500 Sa|ary in | 20| 9500
| &0 2600 EMPLOYEES | 50 || 3500
| &0 5000 | B0 B400
| B0 | son| 6400 table for each | 80 | 100333333
| B0 4200 department | o0 | 193333333
| 80 10500 [ 10| 10150
| 50 | 8600 || 10033 | | 7000
| a0 11000
e
[ 1 on | 17000
20 rows selected.
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Creating Groups of Data

Until this point in our discussion, all group fuiwets have treated the table as one large
group of information.

At times, however, you need to divide the tablenédrmation into smaller groups. This can
be done by using th eROUP B¥lause.
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4-12

Creating Groups of Data:
GROUP BXlause Syntax

SELECT col um, group_function(col um)
FROM tabl e

[WHERE condi ti on]

[GROUP BY group_by_expr essi on] |

[ORDER BY col um];

You can divide rows in a table into smaller groups by
using the GROUP BY¥lause.

Copyright © 2004, Oracle. All rights reserved.

GROUP BXlause

You can use th&ROUP BY¥lause to divide the rows in a table into groupsu ¥an then
use the group functions to return summary inforarator each group.

In the syntax:
group_by _expression specifies columns whose values determine the fasis

grouping rows

Guid€dlines

If you include a group function in&ELECTclause, you cannot select individual
results as wellynless the individual column appears in tB&ROUP B¥lause. You
receive an error message if you fail to includedbleimn list in theGROUP B¥lause.
Using aWHERI[Elause, you can exclude rows before dividing theta groups.

You must include theolumnsin the GROUP B¥lause.

You cannot use a column alias in BROUP B¥Xlause.
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Using the GROUP BXlause

All columns in the SELECTIist that are not in group
functions must be inthe GROUP B¥lause.

SELECT department_id, AVG|salary)
FROM employees
GROUP BY department_id ; |

| DEPARTMENT_ID | AVG{SALARY)

| 10| 4400
| 20 9500
| 50 || 3500
| B0 | 6400
| 80 | 10033.3333
| a0 | 193333333
|

|

g

110 || 10150
| 7000

rows selected.
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Using the GROUP BClause

When using th&ROUP BY¥lause, make sure that all columns in 8t4_ECTIist that are
not group functions are included in tB&ROUP BYclause. The example in the slide displays
the department number and the average salary ¢braspartment. Here is how this
SELECTstatement, containing@ROUP BYclause, is evaluated:
» TheSELECTclause specifies the columns to be retrieved, l&sfs:
- Department number column in tBMPLOYEE®ble
- The average of all the salaries in the group ybatspecified in th6&6ROUP BY
clause
 TheFROMIlause specifies the tables that the databaseancsss: thEMPLOYEES
table.
« TheWHERElause specifies the rows to be retrieved. Becthese is ndVHERE
clause, all rows are retrieved by default.
« TheGROUP BYclause specifies how the rows should be grouped.rétvs are
grouped by department number, so A\&Gfunction that is applied to the salary
column calculates thaverage salary for each department.
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Using the GROUP BXlause

The GROUP B¥olumn does not have to be in the
SELECTIist.

SELECT AVG(salary)
FROM employees
GROUP BY department_id ;

AVG(SALARY)

4400

9500

3500

B400
10033.3333
19333.3333
10150

7000
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Using the GROUP BClause (continued)

The GROUP B¥olumn does not have to be in tRELECTclause. For example, the
SELECTstatement in the slide displays the average salforeeach department without
displaying the respective department numbers. Withiee department numbers, however,
the results do not look meaningful.
You can use the group function in IG&DER BYclause:

SELECT department_id, AVG(salary)

FROM employees

GROUP BY department_id
ORDER BY AVG(salary);

| DEPARTMENT ID | AVG(SALARY)

| 50 | 3500
| 10| 4400
| B0 | 6400
| a0 | 19333.3333

3 rows selected.
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Grouping by More Than One Column

EMPLOYEES
DEPARTMENT ID | JOB_ID  |SALARY
90 |AD_PRES 24000

l 90 |AD WP 17000

I 90 |AD WP 17000
B0 |IT_FROG 9000

80 [IT_PROG | 6000
A0 IT_PROG 4200
50 /ST MAN 5800
[ s [sT.ClERK | =500
80T CLERK [ 3100
s0[ST_CLERK [ 26m0
50 [ST_CLERK 2500 |
G0 [SA_MAN 10500 |
80 |3A_REP 11000
| a0 |[sa_REP [ &e00
| 20 |[mK_REP [ Goo0
| 110 [AC_MGR [ 12000
| 110 [AC_ACCOUNT || 8300

20 rows selected.

4-15

[DEPARTMENT_ID| JOB_ID  [SUM(SALARY)

| 10 [aD_ASST | 4400

| 20 [mk_man 13000

| 20 [MK_REP | E000

Add the | 50 [ST_CLERK | 11700
salaries in | 50/STMaN | 5600
the EMPLOYEE. | B0 [[IT_PROG | 19200
e | 80 |[SA_MaN | 10500
a e. el | 80 [sA_REP | 19600
each job, | o0 [aD_PRES | 24000
grouped by | 50 [AD_vP | 34000
department | 110 [AC_ACCOUNT]| g300
| 110 [AC_MGR | 12000

| [sa_REP | 7000

13 rows selected.
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Groups Within Groups

Sometimes you need to see results for groups wifttaps. The slide shows a report that

displays the total salary that is paid to eachtiid in each department.

TheEMPLOYEE®able is grouped first by department number and thejob title within
that grouping. For example, the four stock clerkdepartment 50 are grouped together, and

a single result (total salary) is produced forsédick clerks in the group.
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Using the GROUP BXlause
on Multiple Columns

SELECT department_id dept_id, job_id, SUM(salary)

FROM employees

\GROUP BY department _id, job_id ; |

| DEPT_ID | JOB_ID | SUM{SALARY)

| 10 [4D_ASST | 4400
| 20 |[MK_MAN | 13000
| 20 |[MK_REP | 000
| 50 |[ST_CLERK | 11700
| 50 |[ST_mAN | 5300
| B0 [IT_PROG | 19200
| 80 |[Sa_MAN | 10500
| 80 |[sa_REP | 19600
| 90 |[AD_PRES | 24000
| a0 |[ap_wvP | 34000
| 110 |[AC_ACCOUNT | 300
| 110 |[AC_MGR | 12000
| |s4_REP | 7000
13 rows selected.
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Groups Within Groups (continued)

You can return summary results for groups and sy by listing more than ol&ROUP
BY column. You can determine the default sort ordghefresults by the order of the
columns in th&GROUP B¥lause. In the slide example, tBELECTstatement containing a
GROUP B¥lause is evaluated as follows:
* TheSELECTclause specifies the column to be retrieved:
- Department number in tteMPLOYEE&ble
- Job ID in theEMPLOYEESable
- The sum of all the salaries in the group that gpecified in theGROUP BY
clause
 TheFROMIlause specifies the tables that the databaseancsss: theMPLOYEES
table.
e TheGROUP BY¥lause specifies how you must group the rows:
- First, the rows are grouped by department number.
- Second, the rows are grouped by job ID in the depant number groups.

So theSUMunction is applied to the salary column for ab jilbs in each department
number group.
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lllegal Queries
Using Group Functions

Any column or expression inthe  SELECTIist that is not

an aggregate function must be inthe  GROUP B¥lause:

SELECT department_id, COUNT(last_name)
FROM employees;

4-17

SELECT department_id, COUNT(last_name)
*

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

Column missing inthe GROUP B¥lause
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lllegal Queries Using Group Functions

Whenever you use a mixture of individual iter@EPARTMENT _IDand group functions

(COUNTIn the sam&ELECTstatement, you must includeGROUP BY¥lause that

specifies the individual items (in this caBEPARTMENT _ID If the GROUP B¥lause is
missing, then the error message “not a single-ggvapp function” appears and an asterisk
(*) points to the offending column. You can corréde error in the slide by adding the

GROUP BYclause:

SELECT department_id, count(last_name)
FROM employees
GROUP BY department _id;

DEPARTMENT _ID | COUNT{LAST_NAME)

3 rows selected.

Any column or expression in tt&ELECTIist that is not an aggregate function must be in

the GROUP B¥lause.
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lllegal Queries
Using Group Functions

* You cannot use the WHERIElause to restrict groups.
* You use the HAVINGclause to restrict groups.
* You cannot use group functions inthe = WHERIElause.

SELECT department_id, AVG(salary)
FROM employees

WHERE AVG(salary) > 8000
GROUP BY department _id;

WHERE AVG(salary) > 8000
*

ERROR at line 3:
ORA-00934: group function is not allowed here

Cannot use the WHERIElause to restrict groups
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lllegal Queries Using Group Functions (continued)

TheWHERIElause cannot be used to restrict groups.SBEECTstatement in the slide
example results in an error because it useSMHE&ERElause to restrict the display of
average salaries of those departments that haseeange salary greater than $8,000.

You can correct the error in the example by usiegHAVINGclause to restrict groups:

SELECT department_id, AVG(salary)
FROM employees

HAVING AVG(salary) > 8000
GROUP BY department _id;

| DEPARTMENT ID | AVG(SALARY)

| 20 | 9500
| a0 | 10033.3333
| a0 | 19333.3333
| 10 | 10140
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Restricting Group Results

EMPLOYEES

| DEPARTMENT_ID [ SALARY
e 24000]
a0 || 17000
a0 17000
£0 5000
B0 | BO00
B0 4200

%ﬁ -
| =00 The maximum | DEPARTMENT_ID | MAX{SALARY)
&l o salary | 20| 13000
& x| per department I gg I ;lggg
50 | 2500 when it is | o] o000
D ¥ greater than
80 | 8500 $10,000
20 B000
110 |[[ T2000|
110 | 8300

20 rows selected.
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Restricting Group Results
In the same way that you use IMHERElause to restrict the rows that you select, yau us
theHAVINGclause to restrict groups. To find the maximum gaila each of the
departments that have a maximum salary greater&h@)®00, you need to do the
following:
1. Find the average salary for each department dypgng by department number.
2. Restrict the groups to those departments witlagimum salary greater than $10,000.
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Restricting Group Results
with the HAVINGClause

When you use the HAVINGclause, the Oracle server
restricts groups as follows:
1. Rows are grouped.
2. The group function is applied.
3. Groups matching the HAVINGclause are
displayed.

SELECT col um, group_function
FROM tabl e

[WHERE condi ti on]

[GROUP BY group_by_expressi on]

|| [HAVING  group_condition] |
[ORDER BY col um];
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Restricting Group Results with the  HAVINGClause
You use theHAVINGclause to specify which groups are to be displagads further
restricting the groups on the basis of aggregdtenmation.
In the syntaxgr oup_condi ti on restricts the groups of rows returned to those ggou
for which the specified condition is true.
The Oracle server performs the following steps wmanuse thédAVINGclause:

1. Rows are grouped.

2. The group function is applied to the group.

3. The groups that match the criteria in H&VINGclause are displayed.
TheHAVINGclause can precede t@ROUP B¥lause, but it is recommended that you
place theGROUP BY¥lause first because that is more logical. Group§@med and group
functions are calculated before tHAVINGclause is applied to the groups in SIELECT
list.
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Using the HAVINGClause

SELECT department_id, MAX(salary)
FROM employees

GROUP BY department_id

| HAVING MAX(salary)>10000; |

| DEPARTMENT ID | MAX{SALARY)

| 20| 13000
| a0 || 11000
|
|

o0 || 24000
11| 12000
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Using the HAVINGClause
The slide example displays department numbers anxdhmum salaries for those
departments with a maximum salary that is gredian $10,000.
You can use th&ROUP BY¥lause without using a group function in ®ELECTIist.

If you restrict rows based on the result of a griwpetion, you must have@ROUP BY
clause as well as tH¢AVINGclause.

The following example displays the department numlb@d average salaries for those
departments with a maximum salary that is greaism $10,000:

SELECT department_id, AVG(salary)
FROM employees

GROUP BY department_id

HAVING max(salary)>10000;

| DEPARTMENT ID | AVG(SALARY)

| 20 | 9500
| a0 | 10033.3333
| a0 | 193333333
| 10 | 10150
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Using the HAVINGClause

SELECT job_id, SUM(salary) PAYROLL
FROM employees

WHERE job_id NOT LIKE '%REP%'
GROUP BY job _id

'HAVING SUM(salary) > 13000 |
ORDER BY SUM(salary);

| JOB_ID | PAYROLL

[T_PROG | 19200
|
|

[sD_PRES 24000
[aD_wP 34000
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Using the HAVINGClause (continued)

The slide example displays the job ID and total thiynsalary for each job that has a total
payroll exceeding $13,000. The example excludessgalpresentatives and sorts the list by
the total monthly salary.
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Nesting Group Functions

Display the maximum average salary:

SELECT MAX(AVG(salary)) |
FROM employees
GROUP BY department _id;

| MAX(AVG(SALARY))
| 193333333
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Nesting Group Functions

Group functions can be nested to a depth of twe. slide example displays the maximum
average salary.
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Summary

In this lesson, you should have learned how to:

o Use the group functions COUNTMAX MIN, and AVG
* Write queries that use the GROUP B¥lause

* Write queries that use the HAVINGclause

SELECT col um, group_function
FROM tabl e

[WHERE condi ti on]

[GROUP BY group_by expression]
[HAVING group_condi tion]
[ORDER BY col um];
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Summary

Several group functions are available in SQL, sagkthe following:
AVG COUNTMAX MIN, SUMSTDDEVY andVARIANCE

You can create subgroups by using @ROUP B¥lause. Groups can be restricted using the
HAVINGclause.

Place theHAVINGandGROUP B¥lauses after th&/HERI[Elause in a statement. The order
of theHAVINGandGROURIlauses following th&/HERI[Elause is not important. Place the
ORDER BYclause last.

The Oracle server evaluates the clauses in thewolt order:
1. If the statement containd/HERI[Elause, the server establishes the candidate rows.
2. The server identifies the groups that are sptifn theGROUP B¥lause.
3. TheHAVINGclause further restricts result groups that domneét the group criteria in
theHAVINGclause.

Note: For a complete list of the group functions, €¥acle SQL Reference.
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Practice 4: Overview

This practice covers the following topics:
« Writing queries that use the group functions
« Grouping by rows to achieve more than one result
* Restricting groups by using the  HAVINGclause
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Practice 4: Overview

At the end of this practice, you should be familiath using group functions and selecting
groups of data.
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Practice 4
Determine the validity of the following three staents. Circle either True or False.

1.

2.

3.

Group functions work across many rows to produeeresult per group.
True/False

Group functions include nulls in calculations.

True/False

TheWHERI[Elause restricts rows prior to inclusion in a graagculation.
True/False

The HR department needs the following reports:

4.

Find the highest, lowest, sum, and average safaaif employees. Label the columns
Maximum, Minimum , Sum andAverage , respectively. Round your results to the nearest
whole number. Place your SQL statement in a téxinfamedab 04 _04.sql

| Maxzimum | Minimum | Sum | Average
| 24000 | 2500 | 175500 | 5775

Modify the query idab_04 _04.sql to display the minimum, maximum, sum, and
average salary for each job type. Redabke 04 04.sql aslab_04 05.sql .Run
the statement itab_04_05.sql

| JOB_ID | Mazimum | Minimum | Sum | Average

IAC_ACCOUNT | 8300 | 5300 | 5300 | 300
AC_MGR | 12000 | 12000 | 12000 | 12000
IAD_ASST | 4400 | 4400 | 4400 | 4400
A0D_PRES | 24000 | 24000 | 24000 | 24000
A0 WP | 17000 | 17000 | 34000 | 17000
IT_PROG | 9000 | 4200 | 19200 | B400
IRAK_MAN | 13000 | 13000 | 13000 | 13000
IMkK_REP | BO00 | G000 | G000 | 6000
1S4 _MAN | 10500 | 10500 | 10500 | 10500
|54 _REP | 11000 | 7000 | 26G00 | BAG7
|ST_CLERK | 3500 | 2500 | 11700 | 2926
IST_MAN | 5800 | 5800 | 5800 | 5800

12 rows selected.
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Practice 4 (continued)
6. Write a query to display the number of peopléhwiite same job.

| JOB_ID
IAC_ACCOUNT

AC_MGR

AD_ASST

\AD_PRES

AD WP

| COUNT()
|
|
|
|
IT_PROG |
|
|
|
|
|
|

IMK_MAN
IMIK_REP
S8 MAN
|s4_REP
|ST_CLERK
IST_MAN

=ll&mllw] === wlml|=] =] =| =

12 rows selected.

Generalize the query so that the user in the HRrdieyent is prompted for a job title.
Save the script to a file namib_04_06.sql

7. Determine the number of managers without listirem. Label the columNumber
of Managers . Hint: Use the MANAGER | D column to determine the number of

managers.
| Number of Managers
| g
8. Find the difference between the highest and logearies. Label the column
DIFFERENCE
| DIFFERENCE
| 21500

If you have time, complete the following exercises:
9. Create a report to display the manager numbethangalary of the lowest-paid
employee for that manager. Exclude anyone whoseg®rns not known. Exclude any
groups where the minimum salary is $6,000 or I8sst the output in descending order

of salary.

| MANAGER_ID | MIN({SALARY)

| 102 || 9000
| 205 | 300
| 149 || 7000
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Practice 4 (continued)
If you want an extra challenge, complete the follayexercises:
10. Create a query to display the total number gélegees and, of that total, the number of
employees hired in 1995, 1996, 1997, and 1998.t€@gapropriate column headings.

| TOTAL | 1995 | 1996 | 1997 | 1998
| 20 | 1| 2| 2 || 3

11. Create a matrix query to display the job, tHargdor that job based on department
number, and the total salary for that job, for aapants 20, 50, 80, and 90, giving each
column an appropriate heading.

| Joh | Dept20 | Depts0 | Dept80 | Dept90 | Total

IAC_ACCOUNT | | | | | 8300
AC_MGR | | | | | 12000
IAD_ASST | | | | | 4400
\AD_PRES | | | | 24000 | 24000
\AD_WP | | | | 34000 | 34000
IT_PROG | | | | | 19200
IMK_MAN | 13000 | | | | 13000
IMI_REP | G000 | | | | 6000
|SA,_MAN | | | 10800 | | 10500
|54 _REP | | | 19600 | | 26600
|ST_CLERK | | 11700 | | | 11700
ST _MAN | | 5800 | | | 5800

12 rows selected.
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Displaying Data
from Multiple 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 equijoins and non-
equijoins

« Join a table to itself by using a self-join

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

* Generate a Cartesian product of all rows from two
or more tables
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Objectives

This lesson explains how to obtain data from mbastone table. foinis used to view
information from multiple tables. Hence, you gaim tables together to view information
from more than one table.

Note: Information on joins is found in “SQL Queries angb§ueries: Joins” in
Oracle SQL Reference.
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Obtaining Data from Multiple Tables

EMPLOYEES DEPARTIVENTS
EMPLOYEE_ID | LAST_NAME |DEPARTMENT_ID [DEPARTMENT_ID|DEPARTMENT_NAMH[LOCATION_ID
100 |[King a0 | 10 [Administration | 1700
101 |[Kachhar o0 | 20 Marketing | 1800
| 50 | Shipping | 1500
202 |[Fay 20 | B0 |IT | 1400
205 | [Higains 110 | 80 |Sales | 2500
206 | [Gietz 110 | 90 |Executive | 1700
| 110 |Accounting | 1700
| 1700

I I | 190 | Caontracting

[EMPLOYEE_ID [DEPARTMENT_ID [DEPARTMENT_NAME
| 200 || 10 |[Administratian
| 201 || 20 [Marketing
| 202 || 20 [Marketing
| 102 90 [Executive
| 205 || 110 [Accounting
| 206 || 110 [Accounting
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Obtaining Data from Multiple Tables

Sometimes you need to use data from more thanadxhe tn the slide example, the report
displays data from two separate tables:

* Employee IDs exist in thEMPLOYEE®ble.

* Department IDs exist in both tlEEMPLOYEE&GndDEPARTMENT®bles.

* Department names exist in tibEPARTMENT®ble.

To produce the report, you need to link EPLOYEE&ndDEPARTMENT®bles and
access data from both of them.
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Joins that are compliant with the SQL:1999 standard
include the following:

5-4

Types of Joins

Cross joins

Natural joins

USI NG clause

Full (or two-sided) outer joins
Arbitrary join conditions for outer joins
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Types of Joins
To join tables, you can use join syntax that is plamt with the SQL:1999 standard.

Note: Prior to the OraclaQelease, the join syntax was different from the ABi&ndards.
The SQL:1999—compliant join syntax does not offey performance benefits over the
Oracle-proprietary join syntax that existed in preleases. For detailed information about
the proprietary join syntax, see Appendix C.
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Joining Tables Using SQL:1999 Syntax

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

SELECT tabl el.col um, table2.colum
FROM tabl el
[ NATURAL JO N tabl e2] |
[JON tabl e2 USI NG (col um_nane)] |
[JON tabl e2
ON (tabl el. col unm_nanme = tabl e2. col utm_nane) ] |
[ LEFT| RI GHT| FULL OQUTER JO N t abl e2
ON (tabl el. col unm_nanme = tabl e2. col utm_nane) ] |
[ CROSS JAO N tabl e?];
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Defining Joins
In the syntax:
t abl el. col unm denotes the table and column from which data rgenetd
NATURAL JOIN joins two tables based on the same column name
JOIN tabl e USING col unm_nane performs an equijoin based on the column name

JOIN table ON tabl el. col um_nane performs an equijoin based on the
condition in theONclause= t abl e2. col unn_name

LEFT/ RI GHT/ FULL OUTER is used to perform outer joins
CROSS JOINreturns a Cartesian product from the two tables
For more information, se6SELECT in Oracle SQL Reference.
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Creating Natural Joins

« The NATURAL JO 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.

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

You can join tables automatically based on columrike two tables that have matching
data types and names. You do this by using the &rlaNATURAL JOIN

Note: The join can happen on only those columns that Havesame names and data types
in both tables. If the columns have the same namdifferent data types, then the
NATURAL JOIN syntax causes an error.
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Retrieving Records with Natural Joins

SELECT departnent i d, departnent_ nane,

| ocation_id, city
FROM departnents
NATURAL JO N | ocati ons|:

[ DEPARTMENT_ID [ DEPARTMENT_NAME LOCATION_ID CITY
| &0 |[iT 1400 [Southlake
| a0 |Shipping 1500 |South San Francisco
| 10 ||Administration 1700 [Seattle
| 90 |[Executive 1700 [Seattle
| 110 [Accounting 1700 [Seattle
| 190 [Contracting 1700 [Seattle
| 20 |Marketing 1800 [Toronto
| 80 |[Sales 2500 [Oxford
8 rows selected.
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Retrieving Records with Natural Joins

In the example in the slide, th€© CATIONStable is joined to thBEPARTMENTiR&Dble by
theLOCATION_ID column, which is the only column of the same namleath tables. If
other common columns were present, the join woalcehused them all.

Natural Joinswith a WHERE Clause

Additional restrictions on a natural join are implented by using WHERI[Elause. The
following example limits the rows of output to tleosith a department ID equal to 20 or 50:

SELECT department_id, department_name,

location_id, city
FROM departments
NATURAL JOIN locations
WHERE department_id IN (20, 50);
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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 NG clauses are
mutually exclusive.
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USI NG Clause

Natural joins use all columns with matching names @ata types to join the tables. The
USINGclause can be used to specify only those columnskuald be used for an equijoin.
The columns that are referenced in tH&ING clause should not have a qualifier (table
name or alias) anywhere in the SQL statement.
For example, the following statement is valid:

SELECT l.city, d.department_name

FROM locations | JOIN departments d USING (locati on_id)
WHERE location_id = 1400;

The following statement is invalid because tI@CATION_ID is qualified in theVHERE

clause:
SELECT l.city, d.department_name

FROM locations | JOIN departments d USING (location _id)
WHERE d.location_id = 1400;
ORA-25154: column part of USING clause cannot have qualifier

The same restriction also appliedNATURALoins. Therefore, columns that have the same
name in both tables must be used without any qeiedif
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EMPLOYEES

Joining Column Names

DEPARTMENTS

EMPLOYEE_ID

DEPARTMENT ID DEPARTMENT_ID | DEPARTMENT_NAME

200

10

10 |Administrati0n

201

20

20 |Marketing

202

20

20 |Marketing

124

50

&0 [ Shipping

141

a0

5

[

|Shipping

142

a0

o

[}

|Shipping

50

5

[

|Shipping

144

a0

&0 [[Shipping

[

103

G0

B0 I

104

=]

&0 |

107

60

&0 I

145

=i

80 [Sales

174

a0

80 [Sales

176

|
|
|
|
|
|
|
| 143
|
|
|
|
|
|
|

5-9

80 |[Sales

Do

Foreign key Primary key
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The USI NG Clause for Equijoins
To determine an employee’s department name, yoypamethe value in the
DEPARTMENT _IZzolumn in theeMPLOYEE$able with theDEPARTMENT _Ivalues in
theDEPARTMENT®ble. The relationship between tBRIPLOYEE&GNdDEPARTMENTS
tables is arquijoin; that is, values in th BEPARTMENT _IRzolumn in both tables must be
equal. Frequently, this type of join involves prinand foreign key complements.

Note: Equijoins are also callesimple joins or inner joins.
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Retrieving Records with the  USI NG Clause

SELECT enpl oyees. enpl oyee_i d, enpl oyees. | ast nane,
departnents. | ocation_id, department_id

FROM enpl oyees JO N departnments

USI NG (departnent _id) (;

EMPLOYEE_ID LAST_NAME LOCATION_ID DEPARTMENT _ID
200 | 'Whalen 1700 10
201 | Hartstein 1800 20
202 Fay 1800 20
124 Mourgos 1500 50
141 Rajs 1500 al
142 | Davies 1500 50
144 “argas 1500 a0
143 Matos 1500 a0
19 rows selected.
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Retrieving Records with the  USI NG Clause

The slide example joins tiREPARTMENT _IZolumn in theEMPLOYEE&nd
DEPARTMENT®bles, and thus shows the location where an eraplosrks.
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Qualifying Ambiguous
Column Names

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

* Use table prefixes to improve performance.

* Use column aliases to distinguish columns that
have identical names but reside in different tables

Do not use aliases on columns that are identified
in the USI NG clause and listed elsewhere in the

SQL statement.
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Qualifying Ambiguous Column Names

You need to qualify the names of the columns vhthtable name to avoid ambiguity.
Without the table prefixes, tH2EPARTMENT _Izolumn in theSELECTIist could be from
either theDEPARTMENT®@ble or theeMPLOYEE®able. It is necessary to add the table
prefix to execute your query:

SELECT employees.employee_id, employees.last_name,

departments.department_id, departments.location_id
FROM employees JOIN departments
ON employees.department_id = departments.department _id;

If there are no common column names between thealles, there is no need to qualify
the columns. However, using the table prefix imgoperformance, because you tell the
Oracle server exactly where to find the columns.

Note: When joining with thaJSING clause, you cannot qualify a column that is usethén
USING clause itself. Furthermore, if that column is uaagiwhere in the SQL statement,
you cannot alias it.
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Using Table Aliases

« Use table aliases to simplify queries.
« Use table aliases to improve performance.

SELECT [e]enpl oyee_i d, [e.]l ast _nane,

(d.|l ocation_id, department_id
FROM enpl oyees[e]|JO N depart ment s [d]
USI NG (departnent _id) ;
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Using Table Aliases

Qualifying column names with table names can bg tigre consuming, particularly if table
names are lengthy. You can uable aliases instead of table names. Just as a column alias
gives a column another name, a table alias gitabla another name. Table aliases help to
keep SQL code smaller, therefore using less memory.

Notice how table aliases are identified in BElROMlause in the example. The table name is
specified in full, followed by a space and thenttlge alias. ThEMPLOYEE®ble has
been given an alias ef and theDEPARTMENT®ble has an alias df

Guiddines
» Table aliases can be up to 30 characters in lebgthshorter aliases are better than
longer ones.

» If atable alias is used for a particular tablenean theFROMlause, then that table
alias must be substituted for the table name througtheSELECTstatement.

* Table aliases should be meaningful.
* The table alias is valid for only the curr@ELECTstatement.
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Creating Joins with the ONClause

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

* Use the ONclause to specify arbitrary conditions
or specify columns to join.

* The join condition is separated from other search
conditions.

 The ONclause makes code easy to understand.
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ON Clause

Use theONCclause to specify a join condition. This lets yoedfy join conditions separate
from any search or filter conditions in tiéHERI[Elause.
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Retrieving Records with the

ON Clause

SELECT e. enpl oyee_id,

e. |l ast _nane,

d.departnent id, d.location_id

FROM enpl oyees e JO N departnents d

ON e. depar t nent

id = d. depart nent

i d);

e. departnent _id,

EMPLOYEE ID | LAST NAME

DEPARTMENT_ID

DEPARTMENT_ID

LOCATION_ID

200 |[whalen

10

10

1700

201 |[Hartstein

20 ||

20

1800

202 |[Fay

20|

20

1800

124 |M0urgos

50 ||

50

1500

141 [Rajs

50 |

a0

1500

142 [Davies

50 ||

50

1500

143 [Matas

50 ||

50

1500

1

5-14

9 rows selected.
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Creating Joins with the  ON Clause

In this example, thBEPARTMENT _IZolumns in th&EMPLOYEE&ndDEPARTMENTS
table are joined using ti@Nclause. Wherever a department ID in EMPLOYEE$able

equals a department ID in tbEEPARTMENTble, the row is returned.
You can also use the ON clause to join columnstiaae different names.
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Self-Joins Using the ON Clause

EMPLOYEES ( WORKER) EMPLOYEES ( MANAGER)
EMPLOYEE_ID | LAST NAME | MANAGER_ID EMPLOYEE_ID | LAST_NAME
100 [[King 100 |[King
101 [Kachhar 100 101 [Kachhar
102 [De Haan 100 102 |[De Haan

104 [Emst 103 104 |[Ermst
107 Larentz 103 107 [Lorentz
124 |Mourgas 100 124 [Mourgos

| |
| | |
| | |
| | |
| 103 [Hunold | 102 | 103 [Hunold
| | |
| | |
| | |

MANAGER | Din the WORKER table is equal to
EMPLOYEE | Din the MANAGER table.
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Joining a Table to Itself
Sometimes you need to join a table to itself. Tl fihe name of each employee’s manager,
you need to join thEMPLOYEE®ble to itself, or perform a self join. For exampio find
the name of Lorentz’'s manager, you need to:

* Find Lorentz in th&eMPLOYEE®ble by looking at theAST_NAMEolumn.

* Find the manager number for Lorentz by looking atMPANAGER_Ilzolumn.
Lorentz’'s manager number is 103.

* Find the name of the manager WEMPLOYEE_ID103 by looking at the
LAST_NAMEolumn. Hunold’s employee number is 103, so Hunoldagehtz’s
manager.

In this process, you look in the table twice. Tistftime you look in the table to find
Lorentz in theLAST_NAMEolumn andMANAGER _Ivalue of 103. The second time you
look in theEMPLOYEE_IDcolumn to find 103 and theAST_NAMEolumn to find

Hunold.
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Self-Joins Using the ON Clause

SELECT e. |l ast_name enp, m|last_nane ngr
FROM enpl oyees e JO N enpl oyees m
ON (e. manager _id = m enpl oyee_i d);

EMP MGR
Hartstein King
Zlotkey King
Mourgos King
De Haan King
Kaochhar King
19 rows selected.
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Joining a Table to Itself (continued)
TheONclause can also be used to join columns that hdfereht names, within the same
table or in a different table.
The example shown is a self-join of tBMPLOYEE$®ble, based on tHeEMPLOYEE_ID
andMANAGER_Izolumns.
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Applying Additional Conditions
to a Join

SELECT e. enpl oyee_id, e.last_nane, e.departnent _id,
d.departnent id, d.location_id

FROM enpl oyees e JO N departnments d

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

AND e. manager_id = 149];

[ EMPLOYEEID | LAST_NAME | DEPARTMENT ID | DEPARTMENT ID | LOCATION_ID

| 174 [Abel | a0 || 80 2600

| 176 [Taylor | a0 || a0 | 2500
5-17 Copyright © 2004, Oracle. All rights reserved.

Applying Additional Conditions to a Join
You can apply additional conditions to the join.

The example shown performs a join on BMPLOYEESndDEPARTMENT®bles and, in
addition, displays only employees who have a maniyef 149. To add additional
conditions to thé®©Nclause, you can addNDclauses. Alternatively, you can us8#VéERE
clause to apply additional conditions:

SELECT e.employee _id, e.last name, e.department_id,

d.department_id, d.location_id

FROM employees e JOIN departments d

ON (e.department_id = d.department_id)

WHERE e.manager_id = 149;
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Creating Three-Way Joins with the
ON Clause

SELECT enpl oyee_id, city, departnment_nane
FROM enpl oyees e

JON departnents d
ON d. departnent _id = e.departnent _id
JON locations |
ON d.location_id =1.location_id,
— —
| EMPLOYEE_ID | Ty | DEPARTMENT_NAME
| 103 [Southlake i
| 104 [Southlake i
| 107 [Southlake iy
| 124 |South San Francisco |Shipping
| 141 |80uth San Francisco |Shipping
| 142 |80uth San Francisco |Shipping
| 143 |South San Francisco |Shipping
| 144 |80uth San Francisco |Shipping

19 rows selected.
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Three-Way Joins

A three-way join is a join of three tables. In SQ299—compliant syntax, joins are
performed from left to right. So the first join be@ performed iIEMPLOYEES JOIN
DEPARTMENTd he first join condition can reference column&EMPLOYEE&nd
DEPARTMENTBut cannot reference columnsli@®CATIONS The second join condition
can reference columns from all three tables.
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5-19

EMPLOYEES

Non-Equijoins

| LAST_NAME

SALARY

|King

24000

|Kochhar

17000

|De Haan

17000

|Hun0|d

9000

|Ernst

5000

|L0rentz

4200

|M0urgos

5800

JOB_GRADES

LOWEST_SAL | HIGHEST_SAL

1000 |

2999

3000 |

55993

G000 |

9999

10000 ||

14999

18000 ||

24939

25000 |

40000

|Rajs

3500

|Davies

3100

|Matns

2600

|Vargas

2500

|Zlotkey

10500

[abel

11000

|Tay|0r

5600

20 rows selected.

Salary in the EMPLOYEES
table must be between

lowest salary and highest
salary in the JOB_GRADES

table.
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Non-Equijoins

A non-equijoin is a join condition containing somiaethother than an equality operator.

The relationship between tEMPLOYEE&ble and thdOB_GRADE®able is an example
of a non-equijoin. A relationship between the tablés is that th8 ALARYcolumn in the
EMPLOYEE®ble must be between the values inUWEST _SALARaNd
HIGHEST_SALARYolumns of theJOB_GRADES®able. The relationship is obtained using

an operator other than equality (=).

Oracle Database 10 g: SQL Fundamentals | 5-19



Retrieving Records
with Non-Equijoins

SELECT e.l ast_name, e.salary, j.grade_level
FROM enpl oyees e JO N job_grades |

ON e.sal ary

BETVEEN j . | owest _sal AND j . hi ghest_sal

| LAST_NAME SALARY | GRA
[Matas 2600 ||
argas 2500 || A
Varg |
[Lorentz 1200 B
Mourgos 5300 |B
| |
Rajs 3500 |B
| |
Davies 3100 B
| |
WWhalen 2400 |B
| |
Hunold 5000 ||c
| |
[Emst G000 |[c

20 rows selected.
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Non-Equijoins (continued)
The slide example creates a non-equijoin to evalaatemployee’s salary grade. The salary
must bebetween any pair of the low and high salary ranges.
It is important to note that all employees appeactdy once when this query is executed.
No employee is repeated in the list. There arerasons for this:

* None of the rows in the job grade table contaadgs that overlap. That is, the salary
value for an employee can lie only between thedalary and high salary values of
one of the rows in the salary grade table.

« All of the employees’ salaries lie within the limithat are provided by the job grade
table. That is, no employee earns less than thedbwalue contained in the
LOWEST_SAlcolumn or more than the highest value containdden
HIGHEST_ SALcolumn.

Note: Other conditions (such &= and>=) can be used, bBETWEEIN the simplest.
Remember to specify the low value first and thénhiglue last when usirge TWEEN

Table aliases have been specified in the slide plafar performance reasons, not because
of possible ambiguity.
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Outer Joins

DEPARTMENTS EMPLOYEES
| DEPARTMENT NAME | DEPARTMENT_ID | DEPARTMENT_ID [ LAST NamE
[Administration | 10 | 90 |[King
[Marketing | 20 | 90 |[Kochhar
[Shipping | 50 | 90 [De Haan
[T | B0 | 60 |[Hunald
[Sales | B0 | 60 |[Ermst
|Executi\te | a0 | &0 |L0rentz
|Accounting | 110 | 50 |M0urgos
[Contracting | 190 | 50 |[Rajs
& rows selected. | §0 [Davies

| 50 |Matos

| 50 |Vargas

| 80 |[Ziatkey

20 rows selected.

There are no employees in
department 190.
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Returning Records with No Direct Match with Outer J oins

If a row does not satisfy a join condition, the rdaes not appear in the query result. For
example, in the equijoin condition BMPLOYEE&GndDEPARTMENT®@bles, department
ID 190 does not appear because there are no enaglayith that department ID recorded in
theEMPLOYEE®ble. Instead of seeing 20 employees in the restiltyou see 19 records.

To return the department record that does not hayeemployees, you can use an outer
join.
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| NNER Versus OQUTER Joins

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

* Ajoin between two tables that returns the results
of the inner join as well as the unmatched rows
from the left (or right) tablesis called aleft (0 r
right) outer join.

* Ajoin between two tables that returns the results
of an inner join as well as the results of alefta  nd
right join is a full outer join.
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| NNER Versus OUTER Joins

Joining tables with thBIATURAL JOIN, USING, or ONclauses results in an inner join.
Any unmatched rows are not displayed in the oufpateturn the unmatched rows, you can
use an outer join. An outer join returns all rowattsatisfy the join condition and also
returns some or all of those rows from one tabtemioich no rows from the other table
satisfy the join condition.
There are three types of outer joins:

LEFT OUTER

RIGHT OUTER

FULL OUTER
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LEFT OQUTER JO N

SELECT e. | ast _nanme, e.departnent id, d.departnent_ nane

FROM enpl oyees e| LEFT _OUTER JO N departnents d |
ON (e.departnent _id = d.departnent _id)

| LAST_NAME [ DEPARTMENT_ID | DEPARTMENT_NAME
|Wha|en | 10 |Administrati0n

|Fay | 2 |Marketing

|Hartstein | 20 |Marketing

|De Haan | a0 |Executive

|Kochhar | a0 |Executive

|King | 90 |Executi\re

|Gietz | 110 |Accounting

|Higgins | 110 |Accounting

ITGrant | |

20 rows selected.
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Example of LEFT OUTERJO N

This query retrieves all rows in tEEMPLOYEESable, which is the left table even if there
is no match in th®OEPARTMENT®ble.
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Rl GHT OUTER JAO N

SELECT e. | ast_nane, e.departnent id, d.departnent nane

FROM enpl oyees e RIGHT OUTER JO N departnents d |
ON (e.departnent _id = d.departnent _id) ;

LAST _MAME DEPARTMENT _ID DEPARTMENT_NAME
Whalen 10 Administration
Fay 20 Marketing
Hartstein 20 Marketing
Diavies 50 Shipping
Kaochhar 90 Executive
Gietz 110 Accounting
Higgins 110 Accounting
| 190 Contracting |

20 rows selected.
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Example of Rl GHT OUTERJQO N

This query retrieves all rows in tiEEPARTMENT®ble, which is the right table even if
there is no match in tteEMPLOYEE&ble.
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FULL OQUTER JO N

SELECT e. |l ast _nane, d.departnent id, d.departnent nanme
FROM enpl oyees e|FULL OUTER JO N departnents d |
ON (e.departnent _id = d.departnent _id) ;

LAST NAME DEPARTMENT _ID DEPARTMENT_NAME
YWhalen 10 Administration
Fay 20 Marketing
Hartstein 20 Marketing
King 90 Executive
Gietz 110 Accounting
Higgins 110 Accounting

|Grant |
I 190 | Contracting I

21 rows selected.
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Example of FULL OQUTERJO N

This query retrieves all rows in tEEMPLOYEE®ble, even if there is no match in the
DEPARTMENT®ble. It also retrieves all rows in tbEEPARTMENT®ble, even if there is
no match in th&EMPLOYEE®ble.
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Cartesian Products

» A Cartesian product is formed when:
— Ajoin condition is omitted
— Ajoin 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.
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Cartesian Products

When a join condition is invalid or omitted comg@ist, the result is &artesian product, in
which all combinations of rows are displayed. Alus in the first table are joined to all
rows in the second table.

A Cartesian product tends to generate a large nuoflyews, and the result is rarely useful.
You should always include a valid join conditiorless you have a specific need to combine
all rows from all tables.

Cartesian products are useful for some tests whamged to generate a large number of
rows to simulate a reasonable amount of data.
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Generating a Cartesian Product

EMPLOYEES (20 rows) DEPARTMENTS (8 rows)
[EMPLOYEE_ID |LAST_NAME |DEPARTMENT_ID [DEPARTMENT_ID [DEPARTMENT_NAME [LOCATION_ID
| 100 |[King | o0 | 10 |[Administration | 1700
| 101 [Kochhar | o0 | 20 [Marketing | 1800
. | 50 |[Shipping | 1500
| 202 |[Fay | 0 | g0 [T | 1400
| 205 Higgins | 110 | B0 [Sales | 2500
| 05 |Gietz | 110 | an |Executive | 1700
S | 110 [Accounting | 1700
l I | 190 [Contracting | 1700
8 rows selected.

[EMPLOYEE_ID [DEPARTMENT_ID [LOCATION_ID

| 100 | a0 | 1700

. | 101 | a0 | 1700

Cartesian product: | 102 | a0 | 1700

20 x 8 =160 rows | 103 | B[ o

| 104 || &0 || 1700

| 107 || B0 1700

160 rows selected.
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Cartesian Products (continued)

A Cartesian product is generated if a join condii®omitted. The example in the slide
displays employee last name and department nametfreEMPLOYEE&nd
DEPARTMENT®bles. Because no join condition has been spdgciiérows (20 rows)
from theEMPLOYEES$able are joined with all rows (8 rows) in tbEPARTMENT®Gble,
thereby generating 160 rows in the output.
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Creating Cross Joins

* The CRGOSS JO N clause produces the cross-
product of two tables.

e This is also called a Cartesian product between
the two tables.

SELECT | ast _nane, departnent nane
FROM enpl oyees

|CR(BS JO N depart rrents|;

| LAST_NAME | DEPARTMENT_NAME
|King |Administrati0n
|Kochhar |Administrati0n
|De Haan |Administrati0n
|Hun0|d |Administrati0n
160 rows selected.
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Creating Cross Joins

The example in the slide produces a Cartesian ptadfuheEMPLOYEE&nd
DEPARTMENT®bles.
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Summary

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

* Equijoins

* Non-equijoins

* Quter joins

« Self-joins

* Cross joins

* Natural joins

* Full (or two-sided) outer joins
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Summary
There are multiple ways to join tables.
Types of Joins
* Equijoins

* Non-equijoins

e OQuter joins

» Self-joins

* Cross joins

* Natural joins

* Full (or two-sided) outer joins

Cartesian Products

A Cartesian product results in a display of all imations of rows. This is done by either
omitting theWHERI[Elause or specifying theROSS JOIN clause.

TableAliases
e Table aliases speed up database access.
* Table aliases can help to keep SQL code smalleohgerving memory.
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Practice 5: Overview

This practice covers the following topics:
« Joining tables using an equijoin
* Performing outer and self-joins
* Adding conditions
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Practice 5: Overview

This practice is intended to give you practicalengnce in extracting data from more than
one table using SQL:1999—compliant joins.
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Practice 5
1. Write a query for the HR department to produeeatidresses of all the departments.
Use theLOCATIONSandCOUNTRIESables. Show the location ID, street address,
city, state or province, and country in the outpige aNATURAL JOIN to produce the

results.

LOCATION_ID STREET_ADDRESS  CITY  STATE_PROVINCE COUNTBY_NAME

1400 2014 Jabberwocky Southlake Texas Unite_d otates of
Fd America
South .
1500 | 2011 Interiors Bivd | San California SR SiEiEs e

) Armerica
Francisco

1700 | 2004 Charade Rd | Seattle | Washington Clniee) SHE(ES 6

America
1800 460 Bloor St. WY Toronto | Ontario Canada
Magdalen Centre,
2500 The Oxford Science  Oxford Dxford United Kingdom
Park

2. The HR department needs a report of all employ&eite a query to display the last
name, department number, and department namd fmployees.

LAST _NAME DEPARTMENT _ID DEPARTMENT _NAME
Whalen 10 Administratian
Hartstein 20 Marketing
Fay 20 Marketing
Mourgas 50 Shipping
Rajs A0 | Shipping
Davies 50 | Shipping
Wargas A0 | Shipping
De Haan 80 Ewxecutive
Higgins 110 Accounting
(Sietz 110 Accounting

19 rows selected.
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Practice 5 (continued)
3. The HR department needs a report of employe&srionto. Display the last name, job,
department number, and department name for all@mapk who work in Toronto.

| LAST NAME | JOBID | DEPARTMENTID | DEPARTMENT NAME
Hartstein IMK_MAN | 20 |Marketing
Fay IMK_REP | 20 |Marketing

4. Create a report to display employees’ last nandeeamployee number along with their
manager’s last name and manager number. LabebthmnsEmployee , Emp#
Manager , andMgr#, respectively. Place your SQL statement in afiexhamed

lab_05_04.sql

| Employee | EMP# | Manager | Mgr#
[Kochhar | 101 |King | 100
D Haan | 102 |King | 100
IMourgos | 124 |King | 100
Zlatkey | 149 |King | 100
Hartstein | 201 |King | 100
Whalen | 200 |Kachhar | 101
Higgins | 205 |Kachhar | 101
Hunold | 103 |De Haan | 102
[Ernst | 104 [Hunold | 103
Lorertz | 107 |Hunald | 103
Rajs | 141 Mourgos | 124
|Daﬁ.ries | 142 |hf1|:|urg|:|5 | 124
|Mat|:|5 | 143 |hf1|:|urg|:|5 | 124
|‘v’argas | 144 |Mnurgns | 124
| Employee | EMP# | Manager | Mgr
Abel | 174 |Zlotkey | 143
Taylor | 176 |Zlotkey | 149
|Grant | 178 |Zlotkey | 149
[Fay | 202 |Hartstein | 201
Gietz | 206 |Higgins | 205

19 rows selected.
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Practice 5 (continued)
5. Modify lab_05_04.sql to display all employees including King, who has no
manager. Order the results by the employee nuriftece your SQL statement in a text
file namedab_05 05.sql . Runthe query itab_05_05.sql

| Employee | EMP# | Manager | Mgr#
King | 100 | |

[Kaochhar | 101 ||King | 100
D& Haan | 102 ||King | 100
Hunaold | 103 |De Haan | 102
Ernst | 104 Hunold | 103
Lorertz | 107 |Hunold | 103
IMourgos | 124 ||King | 100

20 rows selected.

6. Create a report for the HR department that dyspéanployee last names, department
numbers, and all the employees who work in the s@@partment as a given employee.
Give each column an appropriate label. Save thptdora file named

lab_05 06.sql
| DEPARTMENT | EMPLOYEE | COLLEAGUE
| 20 |FEI'_-," |Hartstein
| 20 |Hartstein |Faj,r
| al |Davies |Mat|:|5
| il |Davies |M|:|urg|:|5
| al |Davies |Rajs
| a0 |Davies |‘v’argas
| al |Mat|:|5 |Davies
| il |Mat|:|5 |M|:|urg|:|5
| al |Mat|:|s |Rajs
| a0 |Matns |‘v’argas
| al |h-'1|:|urg|:|5 |Davies
| il |h-'1|:|urg|:|5 |Mat|:|5
| al |h-'1|:|urg|:|s |Rajs
a0 |h-'1|:|urg|:|s |‘v’argas

42 rows selected.
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Practice 5 (continued)
7. The HR department needs a report on job gradésalaries. To familiarize yourself
with theJOB_GRADE$able, first show the structure of td&B_GRADES$able. Then

create a query that displays the name, job, depattmame, salary, and grade for all

employees.

| Name | Null? | Type
|GRADE_LEWEL | WARCHARZ(3)

ILOWEST SAL | IMUMBER

IHIGHEST_SAL | IMUMBER

| LAST NAME | JOB_ID |  DEPARTMENT NAME | SALARY | GRA
IMatos |ST_CLERK |Shipping | 2600 A
“argas |ST_CLERK Shipping | 2500 |A
Lorentz IT_PROG I | 4200 |B
IMourgos IST_MAN Shipping | 5800 |B
Rajs |ST_CLERK |Shipping | 3500 |B
Davies |ST_CLERK Shipping | 3100 |B
Wyhalen AD_ASST \drmiinistration | 4400 |B

19 rows selected.

If you want an extra challenge, complete the follayexercises:

8. The HR department wants to determine the namal employees who were hired after
Davies. Create a query to display the name anddaite of any employee hired after
employee Davies.

| LAST_NAME | HIRE_DATE
Lorentz 07-FEE-29

IMourgos 1B-NOY-99

IMatos 115-MAR-93

“argas 09-JUL-98

Flotkey 29-JAN-00

Taylar 24-MAR-93

|Grant 24-MAY-93

[Fay [17-AUGS7

g rows selected.
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Practice 5 (continued)
9. The HR department needs to find the names aedlates for all employees who were
hired before their managers, along with their mansignames and hire dates. Save the
script to a file namethb5_09.sql

| LAST_NAME | HIRE_DATE | LAST_NAME | HIRE_DATE
Whalen [17-SEP-87 [Kochhar 21-SEP-B9
Hunaold 03-JAN-90 D& Haan 113-JAN-33
Rajs 17-0CT-95 IMourgos 11B-M0Y-99
Davies 29-JAN-97 IMourgos 11B-M0Y-99
IMatos 115-MAR-93 IMourgos 11B-MO-99
MWargas 09-JUL-93 IMourgos 11B-MO0Y-99
bl [11-MAY-95 Zlatkey (29-JAN-00
Taylar 24-MAR-98 Zlotkey [29-JAN-00
|Grant (24-MAY-99 Zlatkey (29-JAN-00

9 rows selected.
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Using Subqueries to Solve Queries
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Objectives

After completing this lesson, you should be able to do
the following:
* Define subqueries
* Describe the types of problems that subqueries
can solve
« List the types of subqueries
e Write single-row and multiple-row subqueries
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Objectives
In this lesson, you learn about more-advanced featof theSELECTstatement. You can

write subqueries in th&/HERI[Elause of another SQL statement to obtain valussdan an
unknown conditional value. This lesson covers sfgw subqueries and multiple-row

subqueries.
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Using a Subquery
to Solve a Problem

Who has a salary greater than Abel’'s?

Main query:

; ‘7 Which employees have salaries greater
‘W¥ [ than Abel’s salary? I

Subquery: |

Q,{,’ What is Abel's salary?
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Using a Subquery to Solve a Problem
Suppose you want to write a query to find out whme a salary greater than Abel’'s salary.

To solve this problem, you neédo queries: one to find how much Abel earns, and a
second query to find who earns more than that amoun

You can solve this problem by combining the tworegse placing one queiiyside the other
query.

The inner query (osubquery) returns a value that is used by the outer quarynémn

guery). Using a subquery is equivalent to performing segquential queries and using the
result of the first query as the search value ensicond query.
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Subquery Syntax

SELECT select |ist

FROM tabl e

WHERE expr operator
(SELECT sel ect i st
FROM t abl e);

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

« The result of the subquery is used by the main
query.
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Subquery Syntax
A subquery is &ELECTstatement that is embedded in a clause of an&BEECT
statement. You can build powerful statements osiraple ones by using subqueries. They

can be very useful when you need to select rows fidable with a condition that depends
on the data in the table itself.

You can place the subquery in a number of SQL elsusacluding the following:
WHERI[Elause
HAVINGclause
FROMlause

In the syntax:

oper at or includes a comparison condition such as >, #Nor
Note: Comparison conditions fall into two classes: single operators
(>, =, >3, <, <>, <=) and multiple-row operatolsl ( ANY, ALL).
The subquery is often referred to as a neSEEHECT, SUbSELECT, or innerSELECT

statement. The subquery generally executes fistjta output is used to complete the
guery condition for the main (or outer) query.
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Using a Subquery

SELECT last_name
FROM employees 11000
WHERE salary >

(SELECT salary
FROM employees
WHERE last name = 'Abel);

| LAST_NAME
|King

|Kochhar

|De Haan

|Hartstein

|Higgins
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Using a Subquery

In the slide, the inner query determines the sasésmployee Abel. The outer query takes
the result of the inner query and uses this résudisplay all the employees who earn more
than this amount.
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Guidelines for Using Subqueries

* Enclose subqueries in parentheses.

* Place subqueries on the right side of the
comparison condition.

« The ORDER BYclause 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.
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Guidelines for Using Subqueries
* A subquery must be enclosed in parentheses.
« Place the subquery on the right side of the commparcondition for readability.

« With Oracle8 and later releases, &RDER BYXlause can be used and is required in
the subquery to perform Top-N analysis.
- Prior to OracleB however, subqueries could not contairCRDER B¥lause.
Only oneORDER B¥lause could be used folSELECTstatement; if specified,
it had to be the last clause in the m8BLECTstatement.
» Two classes of comparison conditions are usedlgseries: single-row operators and
multiple-row operators.
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Types of Subqueries

» Single-row subquery

Main query

returns

Subquery ST _CLERK

e Multiple-row subquery
Main query

returns

Subquery ST_CLERK

SA MAN
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Types of Subqueries
e Single-row subqueries: Queries that return only mw from the inneBELECT

statement

e Multiple-row subqueries: Queries that return mibr@n one row from the inner
SELECTstatement

Note: There are also multiple-column subqueries, whiehgareries that return more than
one column from the inn@ELECTstatement. These are covered in@macle Database

10g: SQL Fundamentals Il course.

Oracle Database 10 g: SQL Fundamentals | 6-7




Single-Row Subqueries

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

Operator | Meaning
= Equal to
> Greater than
>= Greater than or equal to
< Less than
<= Less than or equal to
<= Not equal to
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Single-Row Subqueries
A single-row subquery is one that returns one namfthe inneSELECTstatement. This
type of subquery uses a single-row operator. Tide gives a list of single-row operators.
Example
Display the employees whose job ID is the saméatsaf employee 141:

SELECT last_name, job_id
FROM employees

WHERE job_id =
(SELECT job_id

FROM employees

WHERE employee_id = 141);
| LAST_NAME | JOB_ID
Rajs |ST_CLERK
Davies |ST_CLERK
IMatos |ST_CLERK
Margas |ST_CLERK
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Executing Single-Row Subqueries

SELECT last_name, job_id, salary

FROM employees
WHERE job_id = y ST_CLERK
(SELECT job_id

FROM employees

WHERE employee_id = 141)
AND salary> 1 2600
(SELECT salary

FROM employees

WHERE employee id = 143);

| LAST_NAME | JOB_ID | SALARY

[Rajs [ST_CLERK | 3500

[Davies [ST_CLERK | 3100
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Executing Single-Row Subqueries

A SELECTstatement can be considered as a query block. Xdmape in the slide displays
employees whose job ID is the same as that of grapl@41 and whose salary is greater

than that of employee 143.

The example consists of three query blocks: therayuery and two inner queries. The inner

qguery blocks are executed first, producing the guesultsST CLERKand2600,

respectively. The outer query block is then proegssd uses the values that were returned

by the inner queries to complete its search cooti

Both inner queries return single valu&§ ( CLERKand2600, respectively), so this SQL

statement is called a single-row subquery.
Note: The outer and inner queries can get data fromréffitetables.
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Using Group Functions in a Subquery

SELECT last_name, job_id, salary
FROM employees 2500
WHERE salary = |

SELECT MIN(salary)
FROM employees);

LAST_NAME | JOB_ID | SALARY

|Vargas

[ST_CLERK | 2500
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Using Group Functions in a Subquery

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

The example in the slide displays the employeenaste, job ID, and salary of all
employees whose salary is equal to the minimunmgaldeMIN group function returns a
single value Z500) to the outer query.
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The HAVINGClause with Subqgueries

« The Oracle server executes subqueries first.
* The Oracle server returns results into the HAVING
clause of the main query.

SELECT department_id, MIN(salary)
FROM employees
GROUP BY department_id 2500
[HAVING MiN(salary) > | .
(SELECT MIN(salary)
FROM employees
WHERE department_id = 50);
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The HAVINGClause with Subqueries
You can use subqueries not only in WelERElause but also in thgAVINGclause. The
Oracle server executes the subquery, and the sem@ltreturned into tHéAVINGclause of
the main query.
The SQL statement in the slide displays all thead®mpents that have a minimum salary
greater than that of department 50.

| DEPARTMENT ID | MIN({SALARY)

| 10| 4400
| 20 | 5000
| | 7000

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

Oracle Database 10 g: SQL Fundamentals | 6-11




What Is Wrong with This Statement?

SELECT employee _id, last_name
FROM employees

WHERE[ salary =]

(SELECT MIN(salary)
FROM employees

|GROUP BY department_id); |

ERROR at line 4:
ORA-01427: single-row subquery returns more than
one row

Single-row operator with multiple-row subquery
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Errors with Subqueries
One common error with subqueries occurs when nin@re one row is returned for a single-
row subquery.
In the SQL statement in the slide, the subqueryains aGROUP Btclause, which implies
that the subquery will return multiple rows, one éach group that it finds. In this case, the
result of the subquery a#00, 6000, 2500, 4200, 7000, 17000, and8300.

The outer query takes those results and uses thésVWHERI[Elause. Th&VHERElause
contains an equakj operator, a single-row comparison operator thpeets only one
value. The= operator cannot accept more than one value frorsubquery and therefore
generates the error.

To correct this error, change theperator tdN .
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Will This Statement Return Rows?

SELECT last_name, job_id
FROM employees
WHERE job_id =

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

no rows selected

Subquery returns no values.
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Problems with Subqueries
A common problem with subqueries occurs when ncsrake returned by the inner query.

In the SQL statement in the slide, the subqueryains aWHERIElause. Presumably, the
intention is to find the employee whose name isdHd@he statement is correct but selects no
rows when executed.

There is no employee named Haas. So the subquamseno rows. The outer query takes
the results of the subquery (null) and uses thesalts in itSVHERElause. The outer query
finds no employee with a job ID equal to null, aswreturns no rows. If a job existed with a
value of null, the row is not returned because canspn of two null values yields a null;
therefore, th&VHEREondition is not true.
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Multiple-Row Subgueries

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

Operator Meaning

IN Equal to any member in the list

ANY Compare value to each value returned by the
subquery

ALL Compare value to every value returned by
the subquery
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Multiple-Row Subqueries

Subqueries that return more than one row are calldtiple-row subqueries. You use a
multiple-row operator, instead of a single-row @ter, with a multiple-row subquery. The
multiple-row operator expects one or more values:

SELECT last_name, salary, department_id

FROM employees

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

Example
Find the employees who earn the same salary anithiemum salary for each department.
The inner query is executed first, producing a guesult. The main query block is then

processed and uses the values that were returngbe lnyner query to complete its search
condition. In fact, the main query appears to thad® server as follows:

SELECT last_name, salary, department_id

FROM employees

WHERE salary IN (2500, 4200, 4400, 6000, 7000, 830 0,
8600, 17000);
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Using the ANYOperator
in Multiple-Row Subqueries

SELECT employee _id, last_name, job_id, salary

FROM employees 9000, 6000, 4200

WHERE salary < ANY | 1

SELECT salary

FROM employees

WHERE job_id ='IT_PROG')
AND job id <>'IT_PROG/

| EMPLOYEE_ID | LAST_NAME | JOB_ID | SALARY

| 124 [Mourgos [ST_mAN | 5800
| 141 [Rajs [ST_CLERK | 3500
| 142 |[Davies [sT_cLERK | 3100
| 143 [Matos [ST_CLERK | 2600
| 144 [Wargas [ST_CLERK | 2500
10 rows selected.
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Multiple-Row Subqueries (continued)
The ANYoperator (and its synonym, tis®©MEoperator) compares a valuedgarh value
returned by a subquery. The slide example dis@aysloyees who are not IT programmers
and whose salary is less than that of any IT pragrar. The maximum salary that a
programmer earns is $9,000.
<ANYmeans less than the maximurANYmeans more than the minimunARYis
equivalent tdN .

Oracle Database 10 g: SQL Fundamentals | 6-15



Using the ALL Operator
in Multiple-Row Subqueries

SELECT employee _id, last_name, job_id, salary

FROM employees 9000, 6000, 4200

WHERE salary < AUL | 1

SELECT salary

FROM employees

WHERE job_id ='IT_PROG')
AND job_id <>'IT_PROG/

| EMPLOYEE_ID | LAST_NAME | JOB_ID | SALARY

| 141 [Rajs [ST_CLERK | 3500

| 142 [Davies [ST_CLERK | 3100

| 143 [Matos [ST_CLERK | 2600

| 144 [wargas [ST_CLERK | 2600
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Multiple-Row Subqueries (continued)

TheALL operator compares a valueewery value returned by a subquery. The slide
example displays employees whose salary is lessthigasalary of all employees with a job
ID of IT_PROGand whose job is ndT _PROG

>ALL means more than the maximum, a#LL means less than the minimum.
TheNOToperator can be used wit , ANY, andALL operators.
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Null Values in a Subquery

SELECT emp.last_name

FROM employees emp

WHERE emp.employee_id NOT IN
(SELECT mgr.manager _id
FROM employees mgqr);

no rows selected
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Returning Nulls in the Resulting Set of a Subquery

The SQL statement in the slide attempts to displaghe employees who do not have any
subordinates. Logically, this SQL statement shdwalde returned 12 rows. However, the
SQL statement does not return any rows. One ofdhees returned by the inner query is a
null value, and hence the entire query returnsomer

The reason is that all conditions that comparellevalue result in a null. So whenever null
values are likely to be part of the results set stibquery, do not use tNOT IN operator.
TheNOT IN operator is equivalent &> ALL.

Notice that the null value as part of the resudtsof a subquery is not a problem if you use
thelN operator. ThéN operator is equivalent teANY. For example, to display the
employees who have subordinates, use the follo®@Q statement:
SELECT emp.last_name
FROM employees emp
WHERE emp.employee_id IN
(SELECT mgr.manager_id
FROM employees mgr);
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Returning Nulls in the Resulting Set of a Subquery (continued)

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

In this lesson, you should have learned how to:
« ldentify when a subquery can help solve a
guestion

*  Write subqueries when a query is based on
unknown values

SELECT select |ist
FROM t abl e

WHERE expr operator
(SELECT sel ect _|i st

FROM t abl e);
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Summary
In this lesson, you should have learned how tosubgueries. A subquery ISSELECT
statement that is embedded in a clause of anotQersgatement. Subqueries are useful
when a query is based on a search criterion wikmovvn intermediate values.
Subqueries have the following characteristics:
» Can pass one row of data to a main statementdmins a single-row operator, such
as =, <>, > >= <, 0r<=
» Can pass multiple rows of data to a main statenentcontains a multiple-row
operator, such d#\
» Are processed first by the Oracle server, aftecivtheWHERBr HAVINGclause
uses the results
« Can contain group functions
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Practice 6: Overview

This practice covers the following topics:

« Creating subqueries to query values based on
unknown criteria

« Using subgueries to find out which values exist in
one set of data and not in another
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Practice 6: Overview
In this practice, you write complex queries usiegtedSELECTstatements.
Paper-Based Questions

You may want to create the inner query first farsth questions. Make sure that it runs and
produces the data that you anticipate before yole tioe outer query.
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Practice 6
1. The HR department needs a query that promptsstefor an employee last name. The
query then displays the last name and hire daé@pemployee in the same department
as the employee whose name they supply (exclutiigeimployee). For example, if the
user enterZlotkey , find all employees who work with Zlotkey (excludiZlotkey).

| LAST_NAME | HIRE_DATE
bl [11-MAY-96
Taylor [24-MAR-95

2. Create a report that displays the employee nunlbst name, and salary of all
employees who earn more than the average salamyth®aesults in order of ascending

salary.

| EMPLOYEE_ID | LAST_NAME | SALARY

| 103 [Hunold | 9000
| 149 | Zlothey | 10500
| 174 |Abel | 11000
| 205 |[Higains | 12000
| 201 |Hartstein | 13000
| 101 [Kochhar | 17000
| 102 |De Haan | 17000
| 100 |King | 24000

3 rows selected.

3. Write a query that displays the employee nunaloerlast name of all employees who
work in a department with any employee whose lastencontains a. Place your SQL
statement in a text file naméab_06_03.sql . Run your query.

| EMPLOYEE_ID | LAST_NAME
| 124 |hf1|:|urg|:|5

| 141 |Rajs

| 142 ||Davies

| 143 |[Matos

|

|
|
|

144 |‘v’argas
103 |[Hunald
104 [Emst

107 |L|:|rentz

3 rows selected.
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Practice 6 (continued)
4. The HR department needs a report that displaytagt name, department number, and
job ID of all employees whose department locationsl 1700.

| LAST_NAME | DEPARTMENT _ID | JOB_ID
Whalen | 10 ||AD_ASST

King | 90 |AD_PRES
[Kochhar | 90 |AD_P

D& Haan | 90 |AD_P

Higgins | 110 |AC_MGR

|Gietz | 110 |AC_ACCOUNT

b rows selected.
Modify the query so that the user is prompted ftocation ID. Save this to a file named
lab_06_04.sql

5. Create a report for HR that displays the lastenamd salary of every employee who
reports to King.

| LAST_NAME | SALARY

Kochhar 17000
| |

De Haan 17000
| |

hWlourgos A300
Mourg |

Tlotke 10500
Zlotkey |

Hartstein | 13000

6. Create a report for HR that displays the departmember, last name, and job ID for
every employee in the Executive department.

| DEPARTMENT _ID | LAST_NAME | JOB_ID
| a0 |King A0 _PRES

| 90 |Kochhar A0 WP

| 90 |De Haan a0 P

If you have time, complete the following exercise:

7. Modify the query ifab_06_03.sql to display the employee number, last name, and
salary of all employees who earn more than theameesalary and who work in a
department with any employee whose last name cntai. Resave
lab_06_03.sql aslab 06 _07.sgl . Runthe statementlab_06 07.sqgl

| EMPLOYEE_ID | LAST_NAME | SALARY
| 103 [Hunold | 9000
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Using the Set Operators
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Objectives

After completing this lesson, you should be able to
the following:
* Describe set operators
* Use a set operator to combine multiple queries
into a single query
« Control the order of rows returned
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do

Objectives
In this lesson, you learn how to write queries bing set operators.
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Set Operators
A B A B

UNIONUNION ALL

INTERSECT

MINUS
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Set Operators

The set operators combine the results of two olencomponent queries into one result.
Queries containing set operators are cattladpound queries.

Operator Returns
UNION All distinct rows selected by either query
UNION ALL All rows selected by either query, including allplicates

INTERSECT All distinct rows selected by both queries

MINUS All distinct rows that are selected by the figLECT
statement and not selected in the seceBHECTstatement

All set operators have equal precedence. If a S&kmment contains multiple set operators,
the Oracle server evaluates them from left (top)gbt (bottom) if no parentheses explicitly
specify another order. You should use parenthessgdcify the order of evaluation
explicitly in queries that use tiNTERSECToperator with other set operators.
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Tables Used in This Lesson

The tables used in this lesson are:
« EMPLOYEESProvides details regarding all
current employees
« JOB_HISTORY Records the details of the start
date and end date of the former job, and the job

identification number and department when an
employee switches jobs
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Tables Used in This Lesson

Two tables are used in this lesson. They ar&MELOYEE®ble and thdOB_HISTORY
table.

The EMPLOYEE®able stores the employee details. For the human resource
records, this table stores a unique identification number and e-mail address for each
employee. The details of the employee’s job identification number, salary, and
manager are also stored. Some of the employees earn a commission in addition to
their salary; this information is tracked, too. The company organizes the roles of
employees into jobs. Some of the employees have been with the company for a long
time and have switched to different jobs. This is monitored using the JOB_HISTORY
table. When an employee switches jobs, the details of the start date and end date of
the former job, the job identification number, and the department are recorded in the
JOB_HISTORYtable.

The structure and data from the EMPLOYEE&ndJOB_HISTORYtables are shown on
the following pages.
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Tables Used in This Lesson (continued)

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

of SA_RER which is his current job title.

Similarly, consider the employee Whalen, who joined the company on 17-SEP-1987.
Whalen held the job title AD_ASSTfor the period 17-SEP-87 to 17-JUN-93 and the
job title AC_ACCOUNTor the period 01-JUL-94 to 31-DEC-98. Whalen moved back

into the job title of AD_ASST which is his current job title.

| Hame | |
[EMPLOYEE_ID INOT MULL [NUMBER(E)
IFIRST_MAME | [WARCHAR2(20)
ILAST_MNAME INOT MULL [VARCHAR2(25)
[EMAIL IMOT MULL [WARCHAR2(25)
IPHONE_NUMBER | [VARCHAR2(20)
HIRE_DATE IMOT MULL [DaTE

UOB_ID INOT MULL [VARCHAR2(10)
[SALARY | [MUMBER{ 2)
(COMMISSION_PCT | [NUMBER(2 2)
IMANAGER_ID | [NUMBER(®)
IDEPARTMENT_ID | [NUMBER(4)
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Tables Used in This Lesson (continued)
SELECT employee_id, last_name, job_id, hire_date, d

epartment_id

FROM employees;

| EMPLOYEE_ID | LAST_NAME |  JOB_ID | HIRE_DATE | DEPARTMENT_ID

| 100 |[King AD_PRES n7-Junar | 90
| 101 [Kochhar AD WP 21-5EP-89 | a0
| 102 |De Haan AD WP M3-JanNg3 | 90
| 103 Hunold IT_PROG O3-JAM-80 | B0
| 104 [Emst IT_PROG 21-MAY-91 | B0
| 107 |Lorentz IT_PROG 07-FEB99 | ED
| 124 [Mourgos ST _MAN MB-MOW-99 | A0
| 141 |Rajs |ST_CLERK n7-0cT8s | 50
| 142 |Davies |5T_CLERK 29-JANG7 | 500
| 143 |Matos |ST_CLERK N5-MARDE | 50
| 144 [Wargas |ST_CLERK 09-JuLes | A0
| 149 | Zlotkey 1S4 _MAN 29-JAMN00 | a0
| 174 |Abel SA_REP 11-MAY-95 a0
| 176 [Taylor SA_REP 24-MAR-95 a0
| EMPLOYEE_ID | LAST_NAME JOB_ID HIRE_DATE | DEPARTMENT ID

| 178 |Grant SA_REP 24-MAY-99

| Whalen AD_ASST 17-SEP-87

201 |Hartstein Pl k<Ml AN 17-FEB-596

ZEI rows selected.

DESCRIBE job_history

| Hame | Mull? | Type
[EMPLOYEE_ID INOT MULL INUMBER(E)
|START_DATE IMOT MULL \DATE

[END_DATE IMOT MULL \DATE

JOB_ID IMOT NULL WARCHARZ(10)
IDEPARTMENT _ID | INUMBER(4)
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Tables Used in This Lesson (continued)

SELECT * FROM job_history;

| EMPLOYEE_ID | START DAT | END DATE |  JOB_ID | DEPARTMENT_ID

| 102 [13-JAN-93 24-JUL98  |IT_PROG | ED
| 101 [21-5EP-89 27-0CT-93  |AC_ACCOUNT | 110
| 101 [28-0CT-93 NE-MAR-S7  |AC_MGR | 110
| 201 |17-FEB-96 M9-DEC-29  |MK_REP | 20
| 114 |[24-MAR-98 31-DEC-99  |ST_CLERK | A0
| 122 [01-JAN-23 3-DECH9  |3T_CLERK | 50
| 200 |17-5EP-87 N7-JUN-G3  |AD_ASST | 90
| 176 ||24-MAR-98 31-DEC-98  |3A REP | a0
| 176 [D1-JAN-99 31-DEC-29  |SA_MAN | a0
| 200 |01-JUL-34 31-DECH8  |AC_ACCOUNT | 90

10 rows selected.
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UNIONOperator

The UNIONoperator returns results from both
gueries after eliminating duplications.
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UNIONOperator

The UNIONoperator returns all rows that are selected byeefjuery. Use the/NION
operator to return all rows from multiple tableslaiiminate any duplicate rows.

Guidelines

* The number of columns and the data types of thenuws being selected must be
identical in all theSELECTstatements used in the query. The names of thencslu
need not be identical.
UNIONoperates over all of the columns being selected.

- NULLvalues are not ignored during duplicate checking.

* ThelN operator has a higher precedence thatutiBEONoperator.

» By default, the output is sorted in ascending pafehe first column of th6&ELECT
clause.
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Using the UNIONOperator

Display the current and previous job details of all
employees. Display each employee only once.
SELECT employee _id, job_id

FROM employees

UNION
SELECT employee id, job_id
FROM job_history;

| EMPLOYEE_ID | JOB_ID
| 100 [AD_PRES
| 101 [AC_ACCOUNT

| 200 |[AC_ACCOUNT
| 200 |[AD_ASST

| 205 |[AC_MGR
| 206 |[AC_ACCOUNT
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Using the UNIONOperator

The UNIONoperator eliminates any duplicate records. If rdsdhat occur in both the
EMPLOYEE&nd theJOB_HISTORYtables are identical, the records are displayed onl

once. Observe in the output shown on the slidettieatecord for the employee with the
EMPLOYEE_ID200 appears twice because #@B _ID is different in each row.

Consider the following example:
SELECT employee _id, job_id, department_id
FROM employees
UNION
SELECT employee_id, job_id, department_id
FROM job_history;

EMPLOYEE_ID | JOB_ID | DEPARTMENT_ID
200 |AC_ACCOUNT | 90
| 200 |AD_ASST | 10
| 200 |AD_ASST | a0

29 rows selected.
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Using the UNIONOperator (continued)
In the preceding output, employee 200 appears thmss. Why? Notice the
DEPARTMENT _Ivalues for employee 200. One row haBEPARTMENT _If 90,
another 10, and the third 90. Because of thesaugrigmbinations of job IDs and
department IDs, each row for employee 200 is unapetherefore not considered to be a
duplicate. Observe that the output is sorted irm@gding order of the first column of the
SELECTclause (in this cas€§ MPLOYEE_ID.
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UNION ALL Operator

The UNION ALLoperator returns results from both
gueries, including all duplications.

7-11 Copyright © 2004, Oracle. All rights reserved.

UNION ALL Operator
Use theUNION ALLoperator to return all rows from multiple queries.
Guidelines
The guidelines foNIONandUNION ALLare the same, with the following two exceptions

that pertain tdJNION ALL
e Unlike UNION duplicate rows are not eliminated and the ouipuabt sorted by

default.
 TheDISTINCT keyword cannot be used.
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Using the UNION ALL Operator

Display the current and previous departments of all
employees.

SELECT employee id, job_id, department_id
FROM employees

|[UNION ALL |

SELECT employee _id, job_id, department_id
FROM job_history

ORDER BY employee_id;

| EMPLOYEE_ID | JOB_ID | DEPARTMENT_ID

| 100 [AD_PRES | a0
| 101 [AD_vP | 50
| 200 [aD_ASST | 10
| 200 |[aD_ASST | a0
| 200 |[AC_ACCOUNT | a0
T - 205 [AC_MGR | 110
| 206 [AC_ACCOUNT | 110
30 rows selected.
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UNION ALL Operator (continued)

In the example, 30 rows are selected. The combimati the two tables totals to 30 rows.
The UNION ALL operator does not eliminate duplicate roWblIONreturns all distinct
rows selected by either quekyNION ALL returns all rows selected by either query,
including all duplicates. Consider the query onghée, now written with th&/NION
clause:

SELECT employee _id, job_id,department_id

FROM employees

UNION

SELECT employee_id, job_id,department_id

FROM job_history

ORDER BY employee _id;

The preceding query returns 29 rows. This is bez#wdiminates the following row (as it is
a duplicate):

| EMPLOYEE_ID | JOB_ID | DEPARTMENT _ID

| 176 |SA_REP | a0

Oracle Database 10 g: SQL Fundamentals | 7-12



INTERSECTOperator

The INTERSECToperator returns rows that are
common to both queries.

7-13 Copyright © 2004, Oracle. All rights reserved.

INTERSECTOperator

Use theNTERSECToperator to return all rows that are common to iplgtqueries.
Guiddines

* The number of columns and the data types of thenats being selected by the
SELECTstatements in the queries must be identical ithalSELECTstatements
used in the query. The names of the columns neeblenidentical.

» Reversing the order of the intersected tables doealter the result.
- INTERSECTdoes not ignor&lULL values.
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Using the INTERSECTOperator

Display the employee IDs and job IDs of those
employees who currently have a job title that is th e
same as their job title when they were initially hi  red
(that is, they changed jobs but have now gone back to
doing their original job).

SELECT employee _id, job_id

FROM employees
[INTERSECT]

SELECT employee _id, job_id

FROM job_history;

| 176 |[SA_REP
| 200 |[AD_ASST

| EMPLOYEE_ID | JOB_ID ‘
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INTERSECTOperator (continued)

In the example in this slide, the query returng/ahé records that have the same values in
the selected columns in both tables.

What will be the results if you add tREPARTMENT _IZolumn to theSELECT
statement from thEMPLOYEE®ble and add theEPARTMENT _Izolumn to the
SELECTstatement from th@OB_HISTORYtable and run this query? The results may be

different because of the introduction of anothducm whose values may or may not be
duplicates.

Example
SELECT employee _id, job_id, department_id
FROM employees
INTERSECT
SELECT employee _id, job_id, department_id
FROM job_history;

| EMPLOYEE_ID |  JOB_ID | DEPARTMENT_ID
| 176 |SA_REP | a0

Employee 200 is no longer part of the results beedobeEMPLOYEE®EPARTMENT_ID
value is different from th@OB_HISTORYDEPARTMENT _Ivalue.

Oracle Database 10 g: SQL Fundamentals | 7-14



MINUS Operator

The MINUSoperator returns rows in the first query
that are not present in the second query.
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MINUSOperator

Use theMINUSoperator to return rows returned by the first quesat are not present in the
second query (the firSELECTstatemenMINUSthe secondSELECTstatement).

Guidelines
* The number of columns and the data types of thenats being selected by the
SELECTstatements in the queries must be identical ithalSELECTstatements
used in the query. The names of the columns neeblenidentical.
* All of the columns in th&VHERElause must be in tHeELECTclause for thaVINUS
operator to work.
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MINUS Operator

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

SELECT employee _id,job_id

FROM employees

MINUS
SELECT employee _id,job_id
FROM job_history;

| EMPLOYEE_ID | JOB_ID
| 100 |[AD_PRES
| 101 [AD_WP
| 102 [AD_WP
| 103 |IT_PROG
| 201 [MK_MAN
| 202 [MK_REP
| 205 [AC_MGR
| 206 [AC_ACCOUNT
18 rows selected.
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MINUS Operator (continued)

In the example in the slide, the employee IDs andPs in theJOB_HISTORYtable are
subtracted from those in tEMPLOYEE®able. The results set displays the employees
remaining after the subtraction; they are represkhy rows that exist in tteMPLOYEES
table but do not exist in thEOB_HISTORYtable. These are the records of the employees
who have not changed their jobs even once.
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Set Operator Guidelines

 The expressions in the SELECTIists must match in
number and data type.

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

« The ORDER BYlause:

— Can appear only at the very end of the statement

— Will accept the column name, aliases from the first
SELECTstatement, or the positional notation
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Set Operator Guidelines
« The expressions in the select lists of the quemniest match in number and data type.
Queries that useNION UNION ALL INTERSECT, andMINUSoperators in their
WHERI[Elause must have the same number and type of celumtheirSELECTIist.
For example:
SELECT employee_id, department_id
FROM employees
WHERE (employee_id, department_id)
IN (SELECT employee_id, department_id
FROM employees
UNION
SELECT employee _id, department_id
FROM job_history);
« TheORDER BYlause:
- Can appear only at the very end of the statement
- Will accept the column name, an alias, or the tpmsal notation
e The column name or alias, if used iINn@RDER BY¥lause, must be from the first
SELECTIist.

Set operators can be used in subqueries.
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The Oracle Server and Set Operators

* Duplicate rows are automatically eliminated
exceptin UNION ALL

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

« The output is sorted in ascending order by default
exceptin UNION ALL
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The Oracle Server and Set Operators

When a query uses set operators, the Oracle sdivenates duplicate rows automatically
except in the case of th&NION ALLoperator. The column names in the output are ddcide
by the column list in the firsSSELECTstatement. By default, the output is sorted in
ascending order of the first column of tARELECTclause.

The corresponding expressions in the select lisissocomponent queries of a compound
guery must match in number and data type. If corapbgueries select character data, the
data type of the return values is determined dsvist
» If both queries select values of data tyjl¢AR the returned values have data type
CHAR
» If either or both of the queries select valuedata type/ ARCHARZthe returned
values have data typ,ARCHARZ2
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Matching the SELECTStatements

Using the UNIONoperator, display the department ID,
location, and hire date for all employees.

SELECT department_id, TO_NUMBER(null)
location, hire_date

FROM employees

UNION

SELECT department_id, location_id, TO_DATE(null)

FROM departments;

| DEPARTMENT_ID | LOCATION | HIRE_DATE
| 10 1700 |

| 10 [17-5EPB7

| 0| 1800 |

| 20| [17-FEB-98
|
|
|
|

110 1700 |
10| [p7-Juni-a4
190 | 1700 |

| [24-May-99

27 rows selected.

7-19 Copyright © 2004, Oracle. All rights reserved.

Matching the SELECTStatements

Because the expressions in the select lists ajileeies must match in number, you can use
dummy columns and the data type conversion funstiorcomply with this rule. In the

slide, the naméocation  is given as the dummy column heading. @& NUMBER
function is used in the first query to match MiéMBEHRata type of the OCATION_ID
column retrieved by the second query. Similarlg, T® DATHEunction in the second query
is used to match tHeATEdata type of thélIRE_DATEcolumn retrieved by the first query.
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Matching the SELECTStatement:
Example

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

SELECT employee _id, job_id,salary
FROM employees

UNION

SELECT employee id, job_id,0
FROM job_history;

| EMPLOYEE_ID | JOB_ID | SALARY

| 100 |AD_PRES 24000
| 101 |AC_ACCOUNT 0
| 101 [AC_MGR | 0
| 205 [AC_MGR | 12000
| 206 [AC_ACCOUNT | 8300
30 rows selected.
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Matching the SELECTStatement: Example

TheEMPLOYEE&ndJOB_HISTORYtables have several columns in common (for
exampleEMPLOYEE_IDJOB_ID, andDEPARTMENT_ID But what if you want the
guery to display the employee ID, job ID, and salzsing thedJNIONoperator, knowing
that the salary exists only in tt8MPLOYEE&ble?

The code example in the slide matchesBEMPLOYEE_IDandJOB_ID columns in the
EMPLOYEE@&ndJOB_HISTORYtables. A literal value oD is added to the
JOB_HISTORY SELECTBtatement to match the nume8&ALARYcolumn in the
EMPLOYEES SELECStatement.

In the preceding results, each row in the outpait torresponds to a record from the
JOB_HISTORYtable contains 8 in theSALARYcolumn.
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Controlling the Order of Rows

Produce an English sentence usingtwo  UNION
operators.

COLUMN a_dummy NOPRINT
SELECT 'sing' AS "My dream", 3 a_dummy
FROM dual
UNION
SELECT 'I"d like to teach’, 1 a_dummy
FROM dual
UNION
SELECT 'the world to', 2 a_dummy
FROM dual
ORDER BY a_dummy;

| My dream

[Id like to teach

|the warld to

|sing
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Controlling the Order of Rows

By default, the output is sorted in ascending oodethe first column. You can use the
ORDER BY clause to change this.

The ORDER BYclause can be used only once in a compound guargetl, theORDER BY
clause must be placed at the end of the queryORIBER BYclause accepts the column
name or an alias. Without ti@RDER BYclause, the code example in the slide produces the
following output in the alphabetical order of thestf column:

| My dream
I'd like to teach

|5ing

|the wirld to

Note: Consider a compound query where tHelONset operator is used more than once. In
this case, th©ORDER BY clause can use only positions rather than ex@igitessions.

The iSQL*Plus COLUMNCommand
You can use thissQL*PlusCOLUMNMommand to customize column headings.
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The iSQL*Plus COLUMNommand (continued)

Syntax:
COL[UMN] [{ colum]| alias} [ option]]

WhereOPTIONis:
CLEJAR] : Clears any column formats
HEA[DING] t ext : Sets the column heading
FOR[MAT] f or mat : Changes the display of the column using a formadel
NOPRINT | PRINT : Suppresses or displays the column heading ared dat
NULL

The following statement suppresses the column aadaitle heading for the column named
A_DUMMMotice that the firsEELECTclause in the previous slide creates a dummy
column named_DUMMY

COLUMN a_dummy NOPRINT
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Summary

In this lesson, you should have learned how to:

* Use UNIONTto return all distinct rows

 Use UNION ALLto return all rows, including
duplicates

 Use INTERSECTto return all rows that are shared
by both queries

« Use MINUSto return all distinct rows that are
selected by the first query but not by the second

« Use ORDER BYnly at the very end of the
statement
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Summary

The UNIONoperator returns all rows selected by either qudsg theUNION
operator to return all rows from multiple tableslaliminate any duplicate rows.
Use theUNION ALL operator to return all rows from multiple querigsilike the
case with th&JNIONoperator, duplicate rows are not eliminated andtitput is not
sorted by default.

Use thedNTERSECToperator to return all rows that are common to iplgtqueries.
Use theMINUSoperator to return rows returned by the first quesat are not present
in the second query.

Remember to use tl@RDER BYclause only at the very end of the compound
statement.

Make sure that the corresponding expressionseiSELECTIists match in number
and data type.
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Practice 7: Overview

In this practice, you use the set operators to crea te
reports:
« Using the UNIONoperator

« Using the INTERSECTIONoperator
e Using the MINUSoperator
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Practice 7: Overview
In this practice, you write queries using the sedrafors.
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Practice 7
1. The HR department needs a list of departmentdbdepartments that do not contain
the job IDST_CLERK Use set operators to create this report.

DEPARTMENT _ID

10
20

|
|
|
| B0
|
|
|
|

a0
a0
110
190

7 rows selected.

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

| co | COUNTRY_NAME
|DE |Germanj,f

3. Produce a list of jobs for departments 10, 5@, 20\ in that order. Display job ID and
department ID using set operators.

| JOB_ID | DEPARTMENT _ID

AD_ASST | 10
|ST_CLERK | 500
ST _MAN | 50
(MK MAN | 20
IMI<_REP | 20

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

| EMPLOYEE_ID | JOB_ID
| 176 |SA_REP
| 200 |AD_ASST
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Practice 7 (continued)
5. The HR department needs a report with the folgvapecifications:

- Last name and department ID of all the employems theEMPLOYEE®ble,
regardless of whether or not they belong to a deysat

- Department ID and department name of all the depants from the
DEPARTMENT®ble, regardless of whether or not they have eyegl®
working in them

Write a compound query to accomplish this.

10 |Administratin:|n
20 |Marketing

50 | Shipping

B0 (IT

A0 |Sales

80 |E}{ecutive
110 |A|::|::|:|unting
190 |C|:|ntra|:ting

| LAST MAME | DEPARTMENT ID | TO_CHAR{NULL)
bl | a0 |
|Dauies | &0 |
|De Haan | s0 |
|Ern5t | B0 |
Fay | 20|
Gietz | 110 ||
|Grant | |
|Hartstein | 20 |
Higgins | 110 |
Hunold | BO |
IKing | 30 |
[Kochhar | a0 |
|Lnrentz | B0 |
|Matns | &0 |
| LAST NAME | DEPARTMENT ID | TO_CHAR{NULL)
|hr1|:|urg|:|5 | 50 |
Rajs | 50 |
|Ta'_-,fll:|r | g0 |
|‘v’argas | a0 |
‘halen | 10 ||
Zlatkey | a0 |

|

|

|

|

|

|

|

|

28 rows selected.
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Manipulating Data
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Objectives

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

« Describe each data manipulation language (DML)
statement

* Insert rows into a table

* Update rows in a table

* Delete rows from a table
e Control transactions
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Objective

In this lesson, you learn how to use DML statemémtasert rows into a table, update
existing rows in a table, and delete existing rénom a table. You also learn how to control
transactions with th€OMMITSAVEPOINT andROLLBACKkKstatements.
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Data Manipulation Language

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

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

Data manipulation language (DML) is a core parSQiL. When you want to add, update, or
delete data in the database, you execute a DMéms#it. A collection of DML statements
that form a logical unit of work is calledtieansaction.

Consider a banking database. When a bank custoamsférs money from a savings
account to a checking account, the transaction nuigihsist of three separate operations:
decrease the savings account, increase the chemt@ogint, and record the transaction in
the transaction journal. The Oracle server mustaniae that all three SQL statements are
performed to maintain the accounts in proper baawhen something prevents one of the
statements in the transaction from executing, thercstatements of the transaction must be
undone.
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Adding a New Row to a Table

| 70 |[Public Relations 100 1700 | New
DEPARTMENTS row
[ DEPARTMENT_ID | DEPARTMENT_NAME |[MANAGER_ID [LOCATION_ID
[ 10 [Administration | 200 || 1700 Insert new row
| 20 [Marketing | 201 | 1600 into the
I 50 Shipping | 124 oo DEPARTMENTble
[ &0 [T | 103 | 1400
[ 80 |[Sales | 149 | 2600
[ 90 | [Executive | 100 | 1700
[ 110 [Accounting | 205 || 1700
[ 190 |[Contracting | | 1700

8-4

DEPARTMENT_ID |DEPARTMENT_NAME |MANAGER_ID |LOCATION_ID

|

| 10 [Administration | 200 || 1700
| 20 |[Marketing | 201 || 1800
| 50 |[Shipping | 124 1500
| B0 ([T | 103 | 1400
| a0 |[Sales | 149 || 2500
| 90 |[Executive | 100 || 1700
| 110 [Accounting | 205 || 1700
| 190 [Contracting | | 1700
| 70 [Public Relatians | 100 || 1700
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Adding a New Row to a Table

The slide graphic illustrates adding a new depantrteetheDEPARTMENT®Gble.
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INSERT Statement Syntax

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

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

*  With this syntax, only one row is inserted at a
time.
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Adding a New Row to a Table (continued)
You can add new rows to a table by issuingIM®ERT statement.

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

Note: This statement with thé ALUESclause adds only one row at a time to a table.
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Inserting New Rows

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

INSERT INTO departments(department_id,
department_name, manager_id, location_.id)

VALUES (70, 'Public Relations', 100, 1700);

1 row created.

* Enclose character and date values in single
guotation marks.
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Adding a New Row to a Table (continued)
Because you can insert a new row that containgesdhr each column, the column list is
not required in th&éNSERT clause. However, if you do not use the column fis,values
must be listed according to the default order ef¢blumns in the table, and a value must be

provided for each column.
DESCRIBE departments

| Name | Null? | Type
IDEPARTMENT_ID INOT NULL INUMBER(4)
IDEPARTMENT_MAME INOT MULL WARCHAR2(30)
IMANAGER_ID | INUMBER(E)
ILOCATION_ID | INUMBER(4)

For clarity, use the column list in thSERT clause.

Enclose character and date values in single qootatarks; it is not recommended that you
enclose numeric values in single quotation marks.

Number values should not be enclosed in singleagwot marks, because implicit
conversion may take place for numeric values tregasigned tblUMBERlata type
columns if single quotation marks are included.
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Inserting Rows with Null Values

* Implicit method: Omit the column from the
column list.

INSERT INTO departments (department_id,
department_name ][]

VALUES (30, 'Purchasing’);
1 row created.

* Explicit method: Specify the  NULL keyword in the
VALUESclause.

INSERT INTO  departments
VALUES (100, 'Finance', NULL, NULL)
1 row created.
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Methods for Inserting Null Values

M ethod Description

Implicit Omit the column from the column list.

Explicit Specify theNULL keyword in the/ALUESIist;
specify the empty strind'( ) in theVALUESIist for character strings
and dates.

Be sure that you can use null values in the tadgedéumn by verifying thé&ull?  status
with theiSQL*PlusDESCRIBEcommand.

The Oracle server automatically enforces all dgbeg, data ranges, and data integrity
constraints. Any column that is not listed expliciibtains a null value in the new row.

Common errors that can occur during user input:
* Mandatory value missing forldOT NULLcolumn
* Duplicate value violates uniqueness constraint

* Foreign key constraint violated
CHECKconstraint violated

e Data type mismatch
+ Value too wide to fit in column
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Inserting Special Values

The SYSDATEunction records the current date and
time.

INSERT INTO employees (employee _id,

first_name, last_name,

email, phone_number,
hire_date, joly_id, salary,
commission_pct, manager _id,
department_id)

VALUES (113,

‘Louis', 'Popp’,

'LPOPP', '515.124.4567",
SYSDATE| 'AC_ACCOUNT', 6900,
NULL, 205, 100);

1 row created.

8-8 Copyright © 2004, Oracle. All rights reserved.

Inserting Special Values by Using SQL Functions
You can use functions to enter special values ur yable.
The slide example records information for employeep in theEMPLOYEE®able. It
supplies the current date and time inkKHRE_DATEcolumn. It uses th8YSDATE
function for current date and time.
You can also use tH@SERfunction when inserting rows in a table. TUSERfunction
records the current username.
Confirming Additionsto the Table
SELECT employee _id, last_name, job_id, hire_date, c ommission_pct

FROM employees
WHERE employee_id = 113;

| EMPLOYEE_ID |LAST_NAME | JOB_ID | HIRE_DATE | COMMISSION_PCT
| 113 |Popp AC_ACCOUNT  [27-SEP-O1 |
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Inserting Specific Date Values

* Add a new employee.

INSERT INTO employees

VALUES (114,
'‘Den’, 'Raphealy’,
'DRAPHEAL', '515.127.4561",
TO_DATE(FEB 3, 1999, 'MON DD, YYYY"),

1 row created.

« Verify your addition.

[EMPLOYEE_ID [FIRST_NAME [LAST_NAME | EMAIL [PHONE_NUMBER [HIRE_DATE| JOB_ID  [SALARY [COMMISSION_P
| 114 |[Den [Raphealy  |[DRAPHEAL|515.127.4561  |03-FEB93 |[ac_accounT| 11000 |
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Inserting Specific Date and Time Values

The DD-MON-YYformat is usually used to insert a date value. Wtk format, recall that
the century defaults to the current century. Beedls date also contains time information,
the default time is midnight (00:00:00).

If a date must be entered in a format other thard#fault format (for example, with another
century or a specific time), you must use @@ DATHEHunction.

The example in the slide records information foptayee Raphealy in tlEMPLOYEES
table. It sets thellRE_DATEcolumn to be February 3, 1999. If you use the foihg
statement instead of the one shown in the sligey#ar of the hire date is interpreted as
2099.
INSERT INTO employees
VALUES (114,
'Den’, 'Raphealy’,
'DRAPHEAL', '515.127.4561",
'03-FEB-99',
'AC_ACCOUNT', 11000, NULL, 100, 30);

If the RRformat is used, the system provides the correducgmutomatically, even if it is
not the current one.
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Creating a Script

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

 &is a placeholder for the variable value.

INSERT INTO departments
(department_id, department_name, location_id)

VALUES (&dEpartment_id, '&deﬂe[rtment_name',&loc || ation); |

Define Substitution WVariables

"department_id" [40 (Cancel) (Continue)
"department_narne" |Human Resources Cancelj CDntinuej
“location” [2500 (Cancel) ( Continue)

1 row created.
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Creating a Script to Manipulate Data
You can save commands with substitution varialdesfile and execute the commands in
the file. The slide example records informationdatepartment in thBEPARTMENTS
table.
Run the script file and you are prompted for infauteach of thé substitution variables.
After entering a value for the substitution varghdlick the Continue button. The values
that you input are then substituted into the stat@nirhis enables you to run the same script
file over and over but supply a different set oiues each time you run it.
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Copying Rows
from Another Table

* Write your INSERT statement with a subquery:

INSERT INTO sales_reps(id, name, salary, commission _pct)
SELECT employee_id, last name, salary, commission_p ct
FROM employees

WHERE job_id LIKE '%REP%';

4 rows created.

« Do notuse the VALUESclause.

e Match the number of columns inthe  INSERT
clause to those in the subquery.
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Copying Rows from Another Table
You can use thtNSERT statement to add rows to a table where the valgedexived from
existing tables. In place of theALUESclause, you use a subquery.

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

In the syntax:

tabl e is the table name
col um is the name of the column in the table to populate
subquery is the subquery that returns rows to the table

The number of columns and their data types in tdhenen list of thelNSERT clause must
match the number of values and their data typdsdarsubquery. To create a copy of the
rows of a table, usSBELECT* in the subquery:
INSERT INTO copy_emp

SELECT *

FROM employees;
For more information, seeSELECT (“subqueries” section) in th@racle Database SQL
Reference.
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Changing Data in a Table

EMPLOYEES
[EMPLOYEE_ID [FIRST_NAME [LAST NAME| EMAIL [HIRE_DATE| JOB_ID  [SALARY [DEPARTMENT_ID [COMMISSION_F
| 100 [Steven [King [SKING [17-Jun-87 [[aD_PRES | 24000 a0 ||
| 101 [Meena [Kochhar — [MKOCHHAR |[21-SEP-83 [AD_vP [ 17000 || a0 ||
| 102 [[Lex [De Haan  [LOEHAAN  [13-JANS3 [AD_WP [ 17000 ]| 50
| 103 [Alexander  |[Hunaold [sHUNOLD  [03-Jans0 |[T_PROG [ om0 ]| ]
| 104 [Bruce [Emst [BERNST  [21-may-91 [[T_PROG [ somo || B0
| 107 [Diana |Lorentz [DLORENTZ [07-FEB99 [[T_PROG [ 4200 ]
| 124 [[Kevin [Mourgos  |[KMOURGOS/[16-NOW-89 [ST_MAN [ sm00]| 50
Update rows in the EMPLOYEE$able: 1
[EMPLOYEE_ID [FIRST_NAME [LAST NAME| EMAIL [HIRE_DATE| JOB_ID  [SALARY [DEPARTMENT_ID [COMMISSIO
| 100 [Steven [King [SKING [17-Juns7 [aD_PRES || 24000 | a0 |
| 101 [Meena [Kochhar  |[MKOCHHAR [21-SEP-83 [AD_P [ 17000 || a0 |
| 102 ([Lex [De Haan  |[LDEHA&N  [13-JanN-93 [aD_vP [ 17000 || a0 ||
| 103 [Alexander  [Hunald [AHUNOLD  |[03-Jan80 [IT_PROG [ o000 || 30
| 104 [Bruce [Ernst [BERNST  [[21-maAY-81 [IT_PROG [ mo0o || 30
| 107 [Diana [Lorentz [DLORENTZ |07-FEB-99 [|IT_PROG [ 4200 | 30
| 124 [[Kevin [Mourgos  [KMOURGOS|[16-NOV-93 [ST_MAN [ sa00 | &0
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Changing Data in a Table

The slide illustrates changing the department nurfdyeemployees in department 60 to
department 30.
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UPDATEStatement Syntax

* Modify existing rows with the  UPDATEstatement:
UPDATE tabl e

SET colum = value [, colum = value, ...]
[WHERE condi tion];

* Update more than one row at a time (if required).

8-13
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Updating Rows

You can modify existing rows by using tb&DATEstatement.

In the syntax:
tabl e
col um
val ue
condi tion

is the name of the table

is the name of the column in the table to populate

is the corresponding value or subquery for theroolu

identifies the rows to be updated and is compo$edlamn names,
expressions, constants, subqueries, and compansators

Confirm the update operation by querying the tabldisplay the updated rows.
For more information, sedJPDATE in the Oracle Database SQL Reference.
Note: In general, use the primary key to identify a stngiw. Using other columns can

unexpectedly cause several rows to be updatedcexXaonple, identifying a single row in the
EMPLOYEE$®ble by name is dangerous, because more thamapleyee may have the

same name.
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Updating Rows in a Table

« Specific row or rows are modified if you specify
the WHERIEElause:

UPDATE employees

SET department id =70
|WHERE employee_id = 113; |
1 row updated.

* All rows in the table are modified if you omit the
WHEREclause:
UPDATE copy_emp

SET department_id = 110;
22 rows updated.
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Updating Rows (continued)
The UPDATEstatement modifies specific rows if tdéHERElause is specified. The slide
example transfers employee 113 (Popp) to departi@ent
If you omit theWHERElause, all the rows in the table are modified.

SELECT last_name, department_id
FROM copy_emp;
| LAST_NAME |

King | 110

\Kochhar | 110

D& Haan | 110

|
|
|

DEPARTMENT_ID

Hunaold 110
[Ernst 110
Larentz 110

22 rows selected.

Note: TheCOPY_EMPRable has the same data asEnPLOYEE®ble.

Oracle Database 10 g: SQL Fundamentals | 8-14




Updating Two Columns with a Subquery

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

UPDATE employees

SET job_id = (SELEC]T job_id

FROM employees

WHERE employee_id = 205),
salary = (SELECT salary

FROM employees

WHERE employee_id = 205)
WHERE employee_id = 114;

1 row updated.
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Updating Two Columns with a Subquery

You can update multiple columns in tB&T clause of atJPDATEstatement by writing
multiple subqueries.

Syntax
UPDATEt abl e
SET colum =
(SELECT col um
FROMt abl e

WHEREcondi ti on)
[

col um
(SELECT col um
FROMt abl e

WHEREcondi ti on)]
[WHERE condition ]

Note: If no rows are updated, the messa@edws updated " is returned.
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Updating Rows Based
on Another Table

Use subqueries in  UPDATEstatements to update
rows in a table based on values from another table:

UPDATE
SET department_1d = (SELECT department id

FROM employees
WHERE employee_id = 100)
WHERE job_id = (SELECT job_id
FROM employees
WHERE employee _id = 200);

1 row updated.
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Updating Rows Based on Another Table

You can use subquerieslifPDATEstatements to update rows in a table. The examplteei
slide updates thEOPY_EMPable based on the values from EHRdPLOYEE®ble. It
changes the department number of all employeesenighioyee 200'’s job ID to employee
100’s current department number.
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Removing a Row from a Table

DEPARTMENTS
[ DEPARTMENT_ID | DEPARTMENT_NAME [ MANAGER_ID [ Locamon_iD
| 10 |[Adrministration | 200 || 1700
| 20 [Markating | 201 || 1800
| 30 |Purchasing
| 100 |Finance
| 50 |[Shipping 124 1500
| B0 I | 103 | 1400
Delete a row from the DEPARTMENT®ble:
| DEPARTMENT_ID | DEPARTMENT_NAME [ MANAGER_ID [ LocaTion_ID
| 10 |[adrministration | 200 || 1700
| 20 [Marketing | 201 || 1800
| 30 |F‘urchasing | |
| 50 [Shipping | 124 || 1500
| B0 I | 103 | 1400
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Removing a Row from a Table

The slide graphic removes the Finance department theDEPARTMENT®ble
(assuming that there are no constraints defineti@DEPARTMENT®ble).
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DELETEStatement

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

DELETE [FROM] table
[WHERE condi ti on];
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Deleting Rows
You can remove existing rows by using DELETEstatement.

In the syntax:
t abl e is the table name
condi tion identifies the rows to be deleted and is composedlamn names,
expressions, constants, subqueries, and companmators
Note: If no rows are deleted, the messafeadws deleted " is returned.

For more information, sedJELETE in the Oracle Database SQL Reference.
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Deleting Rows from a Table

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

DELETE FROM departments
WHERE department_name = 'Finance’;
1 row deleted.

« All rows in the table are deleted if you omit the
WHERElause:

DELETE FROM copy_emp;
22 rows deleted.
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Deleting Rows (continued)
You can delete specific rows by specifying WelERElause in th&ELETEstatement.
The slide example deletes the Finance departmemt tiheDEPARTMENT®ble. You can
confirm the delete operation by displaying the tileows using th8 ELECTstatement.

SELECT *

FROM departments

WHERE department_name = 'Finance’;
no rows selected.

If you omit theWHERElause, all rows in the table are deleted. Thersttexample in the
slide deletes all the rows from tR®OPY_EMPRable, because NWHERI[Elause has been

specified.
Example
Remove rows identified in th& HERElause.

DELETE FROM employees WHERE employee_id = 114;
1 row deleted.

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

Use subqueries in DELETEstatements to remove rows
from a table based on values from another table:

DELETE FROM employees
WHERE department_id =
(SELECT department_id
FROM departments
WHERE department_name
LIKE '%Public%");

1 row deleted.
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Deleting Rows Based on Another Table

You can use subqueries to delete rows from a tadded on values from another table. The
example in the slide deletes all the employees avkan a department where the department
name contains the strirRublic . The subquery searches DEPARTMENT®ble to find

the department number based on the department cameining the stringublic . The
subquery then feeds the department number to tiveaunary, which deletes rows of data
from theEMPLOYEE®able based on this department number.
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TRUNCATBEtatement

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

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

e Syntax:

TRUNCATE TABLEt abl e_nane;

* Example:

TRUNCATE TABLE copy_emp;
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TRUNCATEtatement

A more efficient method of emptying a table is witie TRUNCATEtatement.

You can use the RUNCATEtatement to quickly remove all rows from a tablelaster.
Removing rows with th# RUNCATEtatement is faster than removing them with the
DELETEstatement for the following reasons:

The TRUNCATIStatement is a data definition language (DDL) shetet and
generates no rollback information. Rollback infotimia is covered later in this lesson.
Truncating a table does not fire the delete tniggé the table.

If the table is the parent of a referential intggconstraint, you cannot truncate the
table. You need to disable the constraint befaeiig theTRUNCATEtatement.
Disabling constraints is covered in a subsequessbie.
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Using a Subquery in an INSERT Statement

INSERT INTO
(SELECT employee _id, last_ name,
email, hire_date, job_id, salary,
department_id
FROM employees
WHERE department_id = 50)
VALUES (99999, 'Taylor', ' DTAYLOR',
TO_DATE('07-JUN-99', 'DD-MON-RR?),
'ST_CLERK', 5000, 50);

1 row created.
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Using a Subquery in an INSERT Statement
You can use a subquery in place of the table naniteeiNTO clause of théNSERT
statement.

The select list of this subquery must have the sanmeber of columns as the column list of
theVALUESclause. Any rules on the columns of the base tabist be followed if the
INSERT statement is to work successfully. For example, gamuld not put in a duplicate
employee ID or omit a value for a mandatory not-nalumn.
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Using a Subquery in an INSERT Statement

Verify the results:

SELECT employee _id, last_name, email, hire_date,
job_id, salary, department_id

FROM employees

WHERE department_id = 50;

[ EMPLOYEE_ID [ LAST NAME | EMAIL | HIRE_DATE | JOBID |[SALARY | DEPARTMENT_ID
[ 124 [Mourgos [KMOURGOS  [[IB-MOV-93  [ST_man || 5800 | &0
[ 141 [Rajs [TRAJS [17-0cT95  [ST_CLERK || 3600 | 50
[ 142 [Davies [cDaviES [23-JaM-87  [ST.CLERK || 3100 | 50
[ 143 [Matos [RMmaTOS [15-MaR98 ST CLERK || 2600 | &0
144 [Vargas PYARGAS 09-JUL-98 5T_CLERK 2500 0
99993 [Taylor DTAYLOR 07-JUN-93 ST CLERK 5000 |
B rows selected.
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Using a Subquery in an INSERT Statement (continued)

The example shows the results of the subquerythatused to identify the table for the
INSERT statement.
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Database Transactions

A database transaction consists of one of the

following:

« DML statements that constitute one consistent
change to the data

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

8-24
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Database Transactions

The Oracle server ensures data consistency basednsactionsTransactions give you
more flexibility and control when changing datagddhey ensure data consistency in the
event of user process failure or system failure.

Transactions consist of DML statements that makengconsistent change to the data. For
example, a transfer of funds between two accourgsld include the debit to one account
and the credit to another account in the same amBoth actions should either fail or
succeed together; the credit should not be comanitithout the debit.

Transaction Types

Type

Description

Data manipulation
language (DML)

Consists of any number of DML statements that thect@
server treats as a single entity or a logical ahwork

Data definition
language (DDL)

Consists of only one DDL statement

Data control language
(DCL)

Consists of only 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 COMMITor ROLLBACKstatement is issued.

— A DDL or DCL statement executes (automatic
commit).

— The user exits 1SQL*Plus.
— The system crashes.
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When Does a Transaction Start and End?

A transaction begins when the first DML statemaergncountered and ends when one of the

following occurs:
* A COMMITor ROLLBACKstatement is issued.
* A DDL statement, such &REATE s issued.
* A DCL statement is issued.
e The user exitsSQL*Plus.
* A machine fails or the system crashes.

After one transaction ends, the next executable S@iement automatically starts the next

transaction.

A DDL statement or a DCL statement is automaticatiyjnmitted and therefore implicitly

ends a transaction.
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Advantages of COMMIT
and ROLLBACKStatements

With COMMITand ROLLBACKstatements, you can:

* Ensure data consistency

* Preview data changes before making changes
permanent

e Group logically related operations
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Advantages of COMMITand ROLLBACK
With the COMMITandROLLBACKstatements, you have control over making changéseto
data permanent.
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Controlling Transactions

Ti me COWM T

Transaction

DELETE

SAVEPOINT A

INSERT

UPDATH

SAVEPOINT B

INSERT
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]

ROLLBACK ROLLBACK ROLLBACK
to SAVEPOINT B to SAVEPOINT A
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Explicit Transaction Control Statements
You can control the logic of transactions by udingCOMMITSAVEPOINT and

ROLLBACkstatements.
Statement Description
COMMIT Ends the current transaction by making all pendizig

changes permanent

SAVEPOINT nane

Marks a savepoint within the current transaction

SAVEPO NT nane

ROLLBACK ROLLBACIends the current transaction by discarding all
pending data changes.
ROLLBACKIO ROLLBACKIOSAVEPOINTrolls back the current

transaction to the specified savepoint, therebyadding any
changes and or savepoints that were created héer t
savepoint to which you are rolling back. If you othie TO
SAVEPOINTclause, th&kOLLBACKstatement rolls back thg
entire transaction. Because savepoints are logfeale is no

\1%

way to list the savepoints that you have created.

Note: SAVEPOINTIs not ANSI standard SQL.
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Rolling Back Changes to a Marker

« Create a marker in a current transaction by using
the SAVEPOINTstatement.

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

UPDATE...

|SAVEPOINT update done; |
Savepoint created.

INSERT...

[ROLLBACK TO update_done; |
Rollback complete.
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Rolling Back Changes to a Marker
You can create a marker in the current transadtyonsing theSAVEPOINTstatement,
which divides the transaction into smaller sectiofsu can then discard pending changes
up to that marker by using tiROLLBACK TO SAVEPOINStatement.
If you create a second savepoint with the same reenam earlier savepoint, the earlier
savepoint is deleted.
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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 1SQL*Plus, without explicitly
issuing COMMITor ROLLBACKstatements

 An automatic rollback occurs under an abnormal
termination of iSQL*Plus or a system failure.
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Implicit Transaction Processing

Status Circumstances

Automatic commit DDL statement or DCL statemenisisued.
iISQL*Plus exited normally, without explicitly issugn
COMMITor ROLLBACKcommands.

Automatic rollback Abnormal termination €$QL*Plus or system failure.

Note: A third command is available ISQL*Plus. TheAUTOCOMMITommand can be
toggled on or off. If set ton, each individual DML statement is committed asrsas it is
executed. You cannot roll back the changes. Ifsetf, the COMMITstatement can still be
issued explicitly. Also, th€OMMITstatement is issued when a DDL statement is issued
when you exiiSQL*Plus.
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Implicit Transaction Processing (continued)
System Failures

When a transaction is interrupted by a systemrailthe entire transaction is automatically
rolled back. This prevents the error from causinganted changes to the data and returns
the tables to their state at the time of the lastmit. In this way, the Oracle server protects
the integrity of the tables.

FromiSQL*Plus, a normal exit from the session is accasheld by clicking the Exit button.
With SQL*Plus, a normal exit is accomplished byitgpthe comman&XIT at the prompt.
Closing the window is interpreted as an abnormdl ex
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State of the Data
Before COMMITor ROLLBACK

* The previous state of the data can be recovered.

 The current user can review the results of the DML
operations by using the SELECTstatement.

e 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 in the affected rows.
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Committing Changes

Every data change made during the transactionmpdaeary until the transaction is
committed.

The state of the data befa@®MMITor ROLLBACKkKstatements are issued can be described
as follows:

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

* The current user can review the results of tha danipulation operations by
querying the tables.

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

« The affected rows are locked; other users canmage the data in the affected rows.
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State of the Data After COMMIT

« Data changes are made permanent in the
database.

* The previous state of the data is permanently lost.
e 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.

Copyright © 2004, Oracle. All rights reserved.

Committing Changes (continued)
Make all pending changes permanent by usingC@&MITstatement. Here is what happens
after aCOMMITstatement:

Data changes are written to the database.

The previous state of the data is no longer abbalavith normal SQL queries.

All users can view the results of the transaction.

The locks on the affected rows are released;diws are now available for other users
to perform new data changes.

All savepoints are erased.
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Committing Data

 Make the changes:

DELETE FROM employees
WHERE employee_id = 99999;
1 row deleted.

INSERT INTO departments
VALUES (290, 'Corporate Tax', NULL, 1700);
1 row created.

« Commit the changes:

[Cowm

Commit complete.
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Committing Changes (continued)
The slide example deletes a row from BEMPLOYEE$®able and inserts a new row into the
DEPARTMENTSable. It then makes the change permanent by igsheCOMMIT
statement.

Example

Remove departments 290 and 300 inDiEPARTMENT®ble, and update a row in the
COPY_EMPable. Make the data change permanent.

DELETE FROM departments
WHERE department_id IN (290, 300);
1 row deleted.

UPDATE employees
SET department_id = 80
WHERE employee_id = 206;
1 row updated.

COMMIT;
Commit Complete.
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State of the Data After ROLLBACK

Discard all pending changes by using the  ROLLBACK
statement:

« Data changes are undone.

* Previous state of the data is restored.

* Locks on the affected rows are released.

DELETE FROM copy_emp;
22 rows deleted.

:

Rollback complete.
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Rolling Back Changes
Discard all pending changes by using R@LLBACKstatement, which results in the

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

DELETE FROM test;
25,000 rows deleted.

ROLLBACK;
Rollback complete.

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

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

COMMIT;
Commit complete.
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Example

While attempting to remove a record from H€ST table, you can accidentally empty the
table. You can correct the mistake, reissue thperstatement, and make the data change
permanent.
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Statement-Level Rollback

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

* The Oracle server implements an implicit
savepoint.

« All other changes are retained.

* The user should terminate transactions explicitly
by executinga COMMITor ROLLBACKstatement.
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Statement-Level Rollback
Part of a transaction can be discarded by an imptitback if a statement execution error is
detected. If a single DML statement fails during@xtion of a transaction, its effect is
undone by a statement-level rollback, but the ckamgade by the previous DML
statements in the transaction are not discardegly Tan be committed or rolled back
explicitly by the user.
The Oracle server issues an implicit commit betore after any DDL statement. So, even if
your DDL statement does not execute successfudly,cannot roll back the previous
statement because the server issued a commit.

Terminate your transactions explicitly by executa@OMMITor ROLLBACKstatement.
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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
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Read Consistency

Database users access the database in two ways:
* Read operationsSELECTstatement)
* Write operationsINSERT, UPDATEDELETEstatements)

You need read consistency so that the followingiacc

* The database reader and writer are ensured astamtsview of the data.

* Readers do not view data that is in the proceg®inig changed.

» Writers are ensured that the changes to the degadr@ done in a consistent way.

» Changes made by one writer do not disrupt or adnflith changes that another writer

is making.

The purpose of read consistency is to ensure Hudt @ser sees data as it existed at the last
commit, before a DML operation started.
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Implementation of Read Consistency
User A
< UPDATE employees Data
0, K SET salary = 7000 blocks
WHERE last_name = 'Grant’;
Undo
segments
Changed
- SELECT * N B and
IS FROM userA.employees; Read- unchanged
consistent data
image Before
: “ change
User B (“old” data)
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Implementation of Read Consistency

Read consistency is an automatic implementatidcedps a partial copy of the database in
undo segments. The read-consistent image is cohstiérom committed data from the
table and old data being changed and not yet caeuifitom the undo segment.

When an insert, update, or delete operation is natlee database, the Oracle server takes a
copy of the data before it is changed and writés #nundo segment.

All readers, except the one who issued the chastijesee the database as it existed before
the changes started; they view the undo segmestiggshot” of the data.

Before changes are committed to the database tlomlyser who is modifying the data sees
the database with the alterations. Everyone elsg tbe snapshot in the undo segment. This
guarantees that readers of the data read consittnthat is not currently undergoing
change.

When a DML statement is committed, the change niadlee database becomes visible to
anyone issuing a select statemafitdr the commit is done. The space occupied byotHe
data in the undo segment file is freed for reuse.

If the transaction is rolled back, the changesuaidone:
» The original, older version of the data in the arsg@gment is written back to the table.
« All users see the database as it existed befergdnsaction began.
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Summary

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

Function Description
INSERT Adds a new row to the table
UPDATE Modifies existing rows in the table
DELETE Removes existing rows from the table
COMMIT Makes all pending changes permanent
SAVEPOINT Is used to roll back to the savepoint marker
ROLLBACK Discards all pending data changes
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Summary

In this lesson, you should have learned how to mdate data in the Oracle database by
using theNSERT, UPDATE andDELETEstatements, as well as how to control data
changes by using tteOMMITSAVEPOINT andROLLBACKstatements.

The Oracle server guarantees a consistent viewatafat all times.
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Practice 8: Overview

This practice covers the following topics:
* Inserting rows into the tables
« Updating and deleting rows in the table
e Controlling transactions
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Practice 8: Overview

In this practice, you add rows to theY EMPLOYEtable, update and delete data from the
table, and control your transactions.
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Practice 8

The HR department wants you to create SQL statentensert, update, and delete employee
data. As a prototype, you use & EMPLOYEtable, prior to giving the statements to the HR
department.
Insert data into th®1Y _EMPLOYE®ble.
1. Run the statement in theb 08 01.sq]l script to build theY_EMPLOYEtable to be
used for the lab.
2. Describe the structure of tMY_EMPLOYE#®ble to identify the column names.

| Hame | Hull? | Type
D IMOT MULL NUMBER(4)
ILAST_NAME | WARCHAR2(25)
FIRST_MAME | WARCHARZ(25)
IUSERID | WARCHARZ(E)
|SALARY | MUMBER(3 2}

3. Create atNSERT statement to adte first row of data to theY_EMPLOYE®ble from
the following sample data. Do not list the colunmghe INSERT clause Do not enter all

rows yet.
ID | LAST_NAME FIRST_NAME USERID SALARY
1 [Patel Rplph rpdtel 895
2 |Dancs Betty bdhancs 860
3 [Biri Bgn bbiri 1100
4 |Newman Chad Cnewman 150
5 [Ropeburn Audrey arppebur 1550

4. Populate th1Y_EMPLOYE#ble with the second row of sample data from tleegding
list. This time, list the columns explicitly in tiRSERT clause.
5. Confirm your addition to the table.

| ID |  LAST_NAME | FIRST_NAME | USERID | SALARY
|1 |Patel [Ralph matel | 95
| 2 |Dan|:5 |Eiett3,r |hdan|:5 | aE0
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Practice 8 (continued)
6. Write an insert statement in a dynamic reusatiptsfile namedoademp.sql  to load

rows into theM'Y _EMPLOYEtable. Concatenate the first letter of the firgheaand the

first seven characters of the last name to prothueeiser ID. Save this script to a file
namedab 08 06.sql

Populate the table with the next two rows of si@ngjata by running the insert statement

in the script that you created.
8. Confirm your additions to the table.

|ID |  LAST_NAME | FIRST_NAME | USERID | SALARY

|1 |Patel Ralgh rpatel | 95
| 2 |Dan|:s |Eiett3,f |hdan|:s | 8a0
| 3 |Bini Ben Ibbiri | 1100
| 4 |Newman |Chad |cnewman | 750

9. Make the data additions permanent.

Update and delete data in thY EMPLOYEtable.
10. Change the last name of employee 3 to Drexler.

11. Change the salary to $1,000 for all employees mdve a salary less than $900.
12. Verify your changes to the table.

|ID |  LAST_NAME | FIRST_NAME | USERID | SALARY
|1 |Patel Ralgh Ipatel | 1000
| 2 |Dan|:5 |Eiett3,r |hdan|::5 | 1000
| 3 |Drexler [Ben |bbiri | 1100
| 4 |Newman |Chad ||::newman | 1000
13. Delete Betty Dancs from tiY_EMPLOYE®ble.
14. Confirm your changes to the table.
|ID |  LAST_NAME | FIRST_NAME | USERID | SALARY
|1 |Patel Ralgh rpatel | 1000
| 3 |Drexler [Ben |bbiri | 1100
| 4 |Newman |Chad |cnewman | 1000
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Practice 8 (continued)
15. Commit all pending changes.
Control data transaction to thdY EMPLOYE#ble.
16. Populate the table with the last row of sampl@dby using the statements in the script

that you created in step 6. Run the statementseisdript.
17. Confirm your addition to the table.

|ID |  LAST_NAME | FIRST_NAME | USERID | SALARY

|1 |Patel Ralgh rpatel | 1000
| 3 |Drexler [Ben Ibbiri | 1100
| 4 |Newman |Chad |cnewman | 1000
| 5 |Rnpehurn |Audrey |arnpehur | 1550

18. Mark an intermediate point in the processintheftransaction.

19. Empty the entire table.

20. Confirm that the table is empty.

21. Discard the most receDELETEoperation without discarding the earllB\SERT

operation.

22. Confirm that the new row is still intact.
|ID |  LAST_NAME | FIRST_NAME | USERID | SALARY
|1 |Patel [Ralph rpatel | 1000
| 3 |Drexler [Ben |bbiri | 1100
| 4 |Newman |Chad |cnewman | 1000
| ] |Rnpehurn |Audreg,r |arnpehur | 1550

23. Make the data addition permanent.
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Using DDL Statements
to Create and Manage Tables
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After completing this lesson, you should be able to do
the following:

9-2

Objectives

Categorize the main database objects

Review the table structure

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

Understand how constraints are created at the
time of table creation

Describe how schema objects work
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Objectives

In this lesson, you are introduced to the datandtedn language (DDL) statements. You are
taught the basics of how to create simple tablésy, them, and remove them. The data
types available in DDL are shown, and schema cdaaep introduced. Constraints are tied
into this lesson. Exception messages that are gttefrom violating constraints during
DML are shown and explained.
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Database Objects

Object Description

Table Basic unit of storage; composed of rows

View Logically represents subsets of data from
one or more tables

Sequence Generates numeric values

Index Improves the performance of some
queries

Synonym Gives alternative names to objects
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Database Objects

An Oracle database can contain multiple data strast Each structure should be outlined
in the database design so that it can be creat@ugdine build stage of database
development.

* Table: Stores data

* View: Subset of data from one or more tables

* Sequence: Generates numeric values

* Index: Improves the performance of some queries

* Synonym: Gives alternative names to objects

Oracle Table Structures

» Tables can be created at any time, even whilesuerusing the database.

* You do not need to specify the size of a tables Size is ultimately defined by the
amount of space allocated to the database as &whd important, however, to
estimate how much space a table will use over time.

» Table structure can be modified online.

Note: More database objects are available but are n@&redvn this course.
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Naming Rules

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

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

 Must not be an Oracle server reserved word
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Naming Rules

You name database tables and columns accordiing tstandard rules for naming any
Oracle database object:
* Table names and column names must begin withex l@d be 1-30 characters long.
* Names must contain only the characters A-Z, a4, 0 (underscore), $, and # (legal
characters, but their use is discouraged).
* Names must not duplicate the name of another bbjeced by the same Oracle server
user.
* Names must not be an Oracle server reserved word.

Naming Guidelines
Use descriptive names for tables and other datatigsets.

Note: Names are case-insensitive. For examipMPLOYEES treated as the same name as
eMPloyees oreMpLOYEES

For more information, see “Object Names and Quaakfiin theOracle Database SQL
Reference.
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CREATE TABLE Statement

* You must have:
— CREATE TABLE privilege

— A storage area

CREATE TABLE [schena.]tabl e
(col umm dat at ype [ DEFAULT expr][, ...]);

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

You create tables to store data by executing the SREATE TABLEstatement. This
statement is one of the DDL statements, which angbaet of SQL statements used to
create, modify, or remove Oracle database struxtiitgese statements have an immediate
effect on the database, and they also record irgom in the data dictionary.

To create a table, a user must haveGREATE TABLEprivilege and a storage area in
which to create objects. The database administuates data control language statements to
grant privileges to users (DCL statements are @alar a later lesson).

In the syntax:

schena is the same as the owner’'s name

tabl e is the name of the table

DEFAULT expr specifies a default value if a value is omittedheINSERT
statement

col um is the name of the column

dat at ype is the column’s data type and length
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Referencing Another User’s Tables

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

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

.: P = [
[ =
[ Te—
=
-
-—
"—
USERA USERB
SELECT * SELECT *
FROM user B. enpl oyees; FROM user A. enpl oyees;
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Referencing Another User’s Tables

A schemais a collection of objects. Schema objects arddieal structures that directly
refer to the data in a database. Schema objectgdmthbles, views, synonyms, sequences,
stored procedures, indexes, clusters, and datéibkse
If a table does not belong to the user, the ownwtae must be prefixed to the table. For
example, if there are schemas natdQERAandUSERB and both have aaMPLOYEES
table, then TUSERAwants to access tiEMPLOYEE$able that belongs t0SERB he must
prefix the table name with the schema name:

SELECT *

FROM userb.employees;
If USERBwants to access tieMPLOYEE®ble that is owned bYySERA he must prefix

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

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

hi re_dat e DATE DEFAULT SYSDATE,

« Literal values, expressions, or SQL functions are

legal values.
* Another column’s name or a pseudocolumn are
illegal values.
« The default data type must match the column data
type.
CREATE TABLE hire_dates
i d NUVBER( 8) ,

hi re_dat e DATE DEFAULT SYSDATE) ;
Tabl e creat ed.
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DEFAULT Option
When you define a table, you can specify that arool be given a default value by using the
DEFAULToption. This option prevents null values from emgithe columns if a row is

inserted without a value for the column. The ddfaalue can be a literal, an expression, or
a SQL function (such &8YSDATEor USER, but the value cannot be the name of another
column or a pseudocolumn (suchNEXTVALor CURRVA) The default expression must

match the data type of the column.
Notee CURRVAIandNEXTVALare explained later in this lesson.
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Creating Tables

 Create the table.
CREATE TABLE dept

(deptno NUVBER( 2) ,
dnane VARCHAR2( 14) ,
| oc VARCHAR2( 13) ,

[create_date DATE DEFAULT SYSDATE), |
Tabl e creat ed.

 Confirm table creation.
DESCRI BE dept

Name Null? Type
DEPTHG MNUMBER(Z)
DMNAME WARCHARZA)
Loc WVARCHARZ(S)
CREATE_DATE DATE
9-8 Copyright © 2004, Oracle. All rights reserved.

Creating Tables

The example in the slide creates BtePTtable, with four columnsdDEPTNODNAME
LOG andCREATE_DATETheCREATE_DATEolumn has a default value. If a value is
not provided for alNSERT statement, the system date is automatically inderte

It further confirms the creation of the table bsusgg theDESCRIBEcommand.

Because creating a table is a DDL statement, anaaitc commit takes place when this
statement is executed.
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Data Types

Data Type Description

VARCHAR2( si ze) | Variable-length character data

CHAR(si ze) Fixed-length character data

NUMBER( p, S) Variable-length numeric data

DATE Date and time values

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

CLOB Character data (up to 4 GB)

RAW and LONG Raw binary data

RAW

BLOB Binary data (up to 4 GB)

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

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

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

Data Type Description

VARCHARZ2§i ze) Variable-length character data (A maximsize must be
specified: minimunsize is 1; maximunsize is 4,000.)

CHAR [( si ze)] Fixed-length character data of lengike bytes (Default and

minimumsize is 1; maximunsize is 2,000.)

NUMBER [(p, s)] Number having precisiop and scale (The precision is the
total number of decimal digits, and the scale ésrtbmber of
digits to the right of the decimal point; the pson can range
from 1 to 38, and the scale can range from —8427)1

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

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

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

Data Type Description

RAWGi ze) Raw binary data of lengthize (A maximumsize must be specified:
maximumsize is 2,000.)

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

BLOB Binary data (up to 4 GB)

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

ROWID A base-64 number system representing the uniqueestdof a row
in its table

Guidelines

A LONGcolumn is not copied when a table is created uaisgbquery.

A LONGcolumn cannot be included inGROUP BYor anORDER BYclause.
Only oneLONGcolumn can be used per table.

No constraints can be defined oh@NGcolumn.

You might want to use @LOBcolumn rather than BONGcolumn.
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You can use several datetime data types:

Datetime Data Types

Data Type

Description

TI MESTAMP

Date with fractional seconds

MONTH

| NTERVAL YEAR TO Stored as an interval of years

and months

SECOND

| NTERVAL DAY TO Stored as an interval of days, hours,

minutes, and seconds

9-11
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Other Datetime Data Types

Data Type

Description

TIMESTAMP

Enables the time to be stored as a date with &matiseconds. There
are several variations of this data type.

INTERVAL YEAR TO
MONTH

Enables time to be stored as an interval of yeadseonths. Used to
represent the difference between two datetime gatlugvhich the only
significant portions are the year and month.

INTERVAL DAY TO
SECOND

Enables time to be stored as an interval of daygrsh minutes, and
seconds. Used to represent the precise differegteeekn two datetime
values.

Note: These datetime data types are available with O9aaled later releases. For detailed
information about the datetime data types, se¢dgpies “TIMESTAMPDatatype,”
“INTERVAL YEAR TO MONTHDatatype,” and INTERVAL DAY TO SECOND

Datatype” in theOracle SQL Reference.
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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.

* You can optionally specify the time zone.

TI MESTAMP[ (fracti onal _seconds_preci sion)]

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

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

The TIMESTAMPdata type is an extension of tBATEdata type. It stores the year, month,
and day of th@®ATEdata type plus hour, minute, and second values. ddtia type is used
for storing precise time values.

Thefractional_seconds_precision optionally specifies the number of digits in
the fractional part of thEECONM@atetime field and can be a number in the range® t
The default is 6.

Example

In this example, a table is created narNédV_EMPLOYEE®ith a columnSTART_DATE
that has a data type ®fMESTAMP
CREATE TABLE new_employees
(employee_id NUMBER,
first_name VARCHAR2(15),
last_name VARCHAR2(15),

start_date TIMESTAMP(?),

o)
Suppose that two rows are inserted inN&NV _EMPLOYEHES&ble. The displayed output
shows the differences. (BATEdata type defaults to display tB&®-MON-RRormat.):
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Tl MESTAMP Data Type (continued)
SELECT start_date
FROM new_employees;

17-JUN-03 12.00.00.000000 AM
21-SEP-03 12.00.00.000000 AM

TI MESTAMP W TH TI ME ZONE Data Type

TIMESTAMP WITH TIME ZONE is a variant of IMESTAMPthat includes a time-zone
displacement in its value. The time-zone displacdntethe difference (in hours and
minutes) between local time and UTC (Universal T@uwordinate, formerly known as
Greenwich Mean Time). This data type is used ftlectng and evaluating date
information across geographic regions.
For example,

TIMESTAMP '2003-04-15 8:00:00 -8:00

is the same as
TIMESTAMP '2003-04-15 11:00:00 -5:00'

That is, 8:00 a.m. Pacific Standard Time is theessam11:00 a.m. Eastern Standard Time.

This can also be specified as follows:
TIMESTAMP '2003-04-15 8:00:00 US/Pacific’

TI MESTAMP W TH LOCAL TI ME ZONE Data Type

TIMESTAMP WITH LOCAL TIME ZONE is another variant ofIMESTAMPthat
includes a time-zone displacement in its valudiffers fromTIMESTAMP WITH TIME
ZONEn that data stored in the database is normaliz¢kde database time zone, and the
time-zone displacement is not stored as part otthe@nn data. When users retrieve the
data, it is returned in the users' local sessioe zone. The time-zone displacement is the
difference (in hours and minutes) between locaétand UTC.

Unlike TIMESTAMP WITH TIME ZONE, you can specify columns of typegMESTAMP
WITH LOCAL TIME ZONEas part of a primary or unique key, as in the foifg example:

CREATE TABLE time_example
(order_date TIMESTAMP WITH LOCAL TIME ZONE);

INSERT INTO time_example VALUES('15-JAN-04 09:34:28 AM");

SELECT *
FROM time_example;

ORDER_DATE

15-JAN-04 09.34.28.000000 AM

The TIMESTAMP WITH LOCAL TIME ZONE type is appropriate for two-tier
applications in which you want to display dates ains using the time zone of the client
system.
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Datetime Data Types

« The | NTERVAL YEAR TO MONTH data type stores a
period of time using the YEAR and MONTH datetime
fields:

| NTERVAL YEAR [ (year _precision)] TO MONTH

e The | NTERVAL DAY TO SECOND data type stores a

period of time in terms of days, hours, minutes,
and seconds:

| NTERVAL DAY [ (day_precision)]
TO SECOND [ (fractional _seconds_precision)]

9-14 Copyright © 2004, Oracle. All rights reserved.

| NTERVAL YEAR TO MONTH Data Type

INTERVAL YEAR TO MONTHSstores a period of time using tf&€ ARandMONTH
datetime fields.

UseINTERVAL YEAR TO MONTHto represent the difference between two datetime
values, where the only significant portions areyar and month. For example, you might
use this value to set a reminder for a date thk2@smonths in the future, or check whether
6 months have elapsed since a particular date.

In the syntax:

year_precision is the number of digits in théEARdatetime field. The
default value ofyear_precision is 2.

Examples
INTERVAL '123-2' YEAR(3) TO MONTH

Indicates an interval of 123 years, 2 months
INTERVAL '123' YEAR(3)

Indicates an interval of 123 years 0 months
INTERVAL '300' MONTH(3)

Indicates an interval of 300 months
INTERVAL '123' YEAR

Returns an error because the default precisionas@23 has 3 digits
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| NTERVAL YEAR TO MONTH Data Type (continued)
CREATE TABLE time_example2
(loan_duration INTERVAL YEAR (3) TO MONTH);

INSERT INTO time_example2 (loan_duration)
VALUES (INTERVAL '120' MONTH(3));

SELECT TO_CHAR( sysdate+loan_duration, ‘dd-mon-yyyy )
FROM time_example2; --today’s date is 26-S ep-2001
| TO_CHAR{SYS

|26-5ep-2011
| NTERVAL DAY TO SECOND Data Type

INTERVAL DAY TO SECONDstores a period of time in terms of days, hoursyutes,

and seconds.

UseINTERVAL DAY TO SECONDto represent the precise difference between two
datetime values. For example, you might use thisevto set a reminder for a time that is 36
hours in the future, or to record the time betwienstart and end of a race. To represent
long spans of time, including multiple years, whilgh precision, you can use a large value
for the days portion.

In the syntax:

day_precision is the number of digits in tHeAYdatetime
field. Accepted values are 0 to 9. The default is
2.

fractional_seconds_precision is the number of digits in the fractional part of

the SECONDlatetime field. Accepted values
are 0to 9. The default is 6.
Examples
« INTERVAL '4 5:12:10.222' DAY TO SECOND(3)
Indicates 4 days, 5 hours, 12 minutes, 10 secamis222 thousandths of a second.
INTERVAL '180' DAY (3)
Indicates 180 days.
INTERVAL '4 5:12:10.222' DAY TO SECOND(3)
Indicates 4 days, 5 hours, 12 minutes, 10 secamds222 thousandths of a second
INTERVAL '4 5:12' DAY TO MINUTE
Indicates 4 days, 5 hours, and 12 minutes
INTERVAL '400 5' DAY(3) TO HOUR
Indicates 400 days and 5 hours.
INTERVAL '11:12:10.2222222' HOUR TO SECOND(7)
Indicates 11 hours, 12 minutes, and 10.2222222nsksco
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| NTERVAL DAY TO SECOND Data Type (continued)

Example
CREATE TABLE time_example3
(day_duration INTERVAL DAY (3) TO SECOND);

INSERT INTO time_example3 (day_duration)
VALUES (INTERVAL '180' DAY(3));

SELECT sysdate + day_duration "Half Year"
FROM time_example3; --today’s date is 26-S ep-2001

| Half Year

25-MAR-02
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Including Constraints

 Constraints enforce rules at the table level.

« Constraints prevent the deletion of a table if ther e
are dependencies.

* The following constraint types are valid:

— NOT NULL
— UNIQUE yd
— PRI MARY KEY Y 4
-_—
— FORElI GN KEY v
— CHECK
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Constraints
The Oracle server uses constraints to preventichdaka entry into tables.

You can use constraints to do the following:
« Enforce rules on the data in a table whenevemaisanserted, updated, or deleted
from that table. The constraint must be satisf@dtie operation to succeed.
* Prevent the deletion of a table if there are ddpanies from other tables
* Provide rules for Oracle tools, such as Oracledlmper

Data Integrity Constraints

Constraint Description
NOT NULL Specifies that the column cannot contain a nulleal
UNIQUE Specifies a column or combination of columns whasees

must be unique for all rows in the table
PRIMARY KEY Uniquely identifies each row of the table

FOREIGN KEY Establishes and enforces a foreign key relationseipveen thé
column and a column of the referenced table

CHECK Specifies a condition that must be true
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Constraint Guidelines

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

* Create a constraint at either of the following time  s:
— At the same time as the table is created
— After the table has been created

* Define a constraint at the column or table level.

* View a constraint in the data dictionary.
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Constraint Guidelines

All constraints are stored in the data diction&gnstraints are easy to reference if you give
them a meaningful name. Constraint names mustidie standard object-naming rules. If
you do not name your constraint, the Oracle sayeeerates a name with the format
SYS_(h, wherenis an integer so that the constraint name is unique

Constraints can be defined at the time of tablataye or after the table has been created.
For more information, see “Constraints” in tBeacle Database SQL Reference.
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Defining Constraints

e Syntax:

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

.[i;ib| e constraint][,...]);

e Column-level constraint:
col utm [ CONSTRAI NT constrai nt_name] constraint _type,

 Table-level constraint:

columm, . ..
[ CONSTRAI NT constrai nt_nane] constraint_type
(colum, ...),
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Defining Constraints

The slide gives the syntax for defining constrawlen creating a table. You can create the
constraints at either the column level or tableeleConstraints defined at the column level
are included when the column is defined. Tablellevastraints are defined at the end of
the table definition and must refer to the columica@umns on which the constraint pertains
in a set of parentheses.

NOT NULL constraints must be defined at the column level.
Constraints that apply to more than one column rhestefined at the table level.
In the syntax:

schema is the same as the owner’s name

table is the name of the table

DEFAULT expr specifies a default value to use if a value is tediin the
INSERT statement

column is the name of the column

datatype is the column’s data type and length

column_constraint IS an integrity constraint as part of the columfirdgon

table_constraint is an integrity constraint as part of the tablardgbn
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Defining Constraints

e  Column-level constraint;

CREATE TABLE enpl oyees(
enpl oyee _id NUVBER(6)
CONSTRAI NT enp_enp_i d_pk PRI MARY KEY, @
first_name  VARCHAR2(20),

)
 Table-level constraint:

CREATE TABLE enpl oyees(
enpl oyee _id NUMBER(®6),
first_nanme VARCHAR2( 20) ,

job_id VARCHAR2(10) NOT NULL, @
CONSTRAI NT enp_enp_i d_pk
PRI MARY KEY (EMPLOYEE_ID));
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Defining Constraints (continued)
Constraints are usually created at the same tintigeasible. Constraints can be added to a
table after its creation and also temporarily disdb
Both slide examples create a primary key const@anheEMPLOYEE_IDcolumn of the

EMPLOYEE®ble.
1. The first example uses the column-level syntadetiine the constraint.
2. The second example uses the table-level syntd&fioe the constraint.

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

Ensures that null values are not permitted for the

column:

[EMPLOYEE_ID [LAST NAME [ EMAIL | PHONE_NUMBER [HIRE_DATE | JOB_ID  [SALARY |[DEPARTMENT_ID

| 100 [[King [SKING [515.123.4567 [17-oune7  [aD_PRES || 24000 | a0

| 101 [Kochhar [MKOCHHAR [515.123.4568 [21-sEP-89 [[aD_vP [ 17000 | o0

| 102 [De Haan [LDEH&AN  [515.123 4569 [13-JAN-93  [[aD_wvP [ 17000 || a0

| 103 [Hunold [4HUNOLD  [530.423 4587 [03-JaM80  (IT_PROG G B0

| 104 [Emst [BERNST  [590.423 4568 [21-MaY-91 IT_PROG [ 6000 || ]

| 178 [Grant [KGRANT  [011.44.1644 429263 [24-MAY-83 [SA_REP [ 7o00 ||

| 200 |[whalen [WHALEN  [515.123.4444 [17-5EP87 [|aD_ASST [ 4400 | 10

20 rows selected.

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.) a null value for this
column.)
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NOT NULL Constraint

TheNOT NULL constraint ensures that the column contains novaillies. Columns
without theNOT NULL constraint can contain null values by defadNi®@T NULL
constraints must be defined at the column level.
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UNI QUE Constraint
UNI QUE constraint

EMPLOYEES I
| EMPLOYEE_ID | LAST_NAME | EMAIL
| 100 [[King [SKING
| 101 [Kochhar [MKOCHHAR
| 102 [De Haan [LDERAAN
| 103 [Hunald [HUNOLD
| 104 [Emet [BERNST

4 NseRT 1 NTO
| 208 [Smith [SMITH — Allowed
| 209 [Smith [JSMITH '~ Not allowed:

already exists
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UNI QUE Constraint

A UNIQUEKey integrity constraint requires that every valua column or set of columns
(key) be unique—that is, no two rows of a table lsame duplicate values in a specified
column or set of columns. The column (or set otinois) included in the definition of the
UNIQUEKkey constraint is called thenique key. If the UNIQUEconstraint comprises more
than one column, that group of columns is calledrgposite unique key.

UNIQUEconstraints enable the input of nulls unless yso defineNOT NULL constraints
for the same columns. In fact, any number of roarsiaclude nulls for columns without
NOT NULL constraints because nulls are not considered ¢gaalything. A null in a
column (or in all columns of a composiidNIQUEkey) always satisfies dNIQUE
constraint.

Note: Because of the search mechanismUdilQUEconstraints on more than one column,

you cannot have identical values in the non-nulliems of a partially null composite
UNIQUEKkey constraint.
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UNI QUE Constraint

Defined at either the table level or the column lev  el:

CREATE TABLE enpl oyees(

enpl oyee i d NUMBER( 6) ,

| ast _name VARCHAR2(25) NOT NULL,
emai | VARCHAR2( 25) ,

sal ary NUMBER( 8, 2) ,

conmmi ssi on_pct NUMBER( 2, 2) ,

hire date DATE NOT NULL,

[CONSTRAI NT enp_enai | _uk UNI QUE(emai | ) )|,
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UNI QUE Constraint (continued)

UNIQUEconstraints can be defined at the column levehbiletlevel. A composite unique
key is created by using the table-level definition.

The example in the slide applies tiBlIQUEconstraint to th&MAIL column of the
EMPLOYEE®ble. The name of the constrainESIP_EMAIL_UK

Note: The Oracle server enforces tddlIQUEconstraint by implicitly creating a unique
index on the unique key column or columns.
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PRI MARY KEY Constraint

DEPARTIVENTS
,— PRI MARY KEY

[ DEPARTMENT_ID | DEPARTMENT_NAME [ MANAGERID | LOCATION_ID

| 10 |[Administration | 200 || 1700
| 20 |[Marketing | 201 || 1800
| &0 |[Shipping | 124 | 1800
| &0 [T | 103 || 1400
| |

80 |[Sales

149 |

2600

Not allowed —
(null value)

ﬁl NSERT | NTO

|F‘ub|ic Accounting |

1400

a0 |Finance |

124

1500

Not allowed
(50 already exists)
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PRI MARY KEY Constraint

A PRIMARY KEY constraint creates a primary key for the table y@mle primary key can

be created for each table. TRRIMARY KEY constraint is a column or set of columns that
uniquely identifies each row in a table. This coaisit enforces uniqueness of the column or
column combination and ensures that no columnishaert of the primary key can contain a

null value.

Note: Because uniqueness is part of the primary key cainsdefinition, the Oracle server
enforces the uniqueness by implicitly creating mue index on the primary key column or

columns.
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FOREI GN KEY Constraint
DEPARTIVENTS
[ DEPARTMENT_ID [ DEPARTMENT_NAME [ MANAGERID | LOCATION_ID
| 10 |Administration | 200 || 1700
| 20 |[Marketing | 201 || 1800
| 50 |[Shipping | 124 1500
PRI MARY | &0 |[iT | 103 || 1400
KEY 80 |[Sales | 149 2500
EMPLOYEES |
| EMPLOYEE_ID | LAST_NAME | DEPARTMENT_ID — FOREI GN
| 100 ||King | 50 KEY
| 101 [Kochhar | a0
| 102 [De Haan | a0
| 103 [Hunald | B0
| 104 [Emet | B0
| 107 Larentz | 60
e {} Not allowed
| NSERT | NTO (9 does not
| 200 [Ford | g|——  EXist)
201 [Ford €0
| | | — Allowed
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FOREI GNKEY Constraint

The FOREIGN KEYor referential integrity) constraint designatelumn or combination

of columns as a foreign key and establishes aioaktiip between a primary key or a unique
key in the same table or a different table.

In the example in the slidABEPARTMENT _Ihas been defined as the foreign key in the
EMPLOYEE$®ble (dependent or child table); it referenceddB® ARTMENT _IZolumn

of theDEPARTMENT®ble (the referenced or parent table).

Guiddines
» A foreign key value must match an existing valu¢hie parent table or B¢ULL
» Foreign keys are based on data values and arby/ pogecal, rather than physical,
pointers.
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FOREI GN KEY Constraint

Defined at either the table level or the column lev  el:

CREATE TABLE enpl oyees(

enpl oyee_id NUVBER( 6) ,

| ast _nane VARCHAR2( 25) NOT NULL,
emai | VARCHAR2( 25) ,

sal ary NUMBER( 8, 2) ,

conmi ssi on_pct NUVBER( 2, 2) ,

hire date DATE NOT NULL,

departnent _id NUVBER( 4) ,

CONSTRAI NT enp_dept _fk FOREI GN KEY (departnment i d)
REFERENCES depart nent s(depart ment _i d),

CONSTRAI NT enp_enmal | _uk UNI QUE(emal |));
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FOREI GN KEY Constraint (continued)

FOREIGN KEYtonstraints can be defined at the column or tabhstcaint level. A
composite foreign key must be created by usingahke-level definition.
The example in the slide defineF@REIGN KEYconstraint on th®EPARTMENT _ID

column of theEMPLOYEES%®ble, using table-level syntax. The name of thestraint is
EMP_DEPTID_FK

The foreign key can also be defined at the coluseel| provided the constraint is based on
a single column. The syntax differs in that thewesdsFOREIGN KEYdo not appear. For
example:

CREATE TABLE employees

(...
department_id NUMBER(4) CONSTRAINT emp_deptid_fk
REFERENCES departments(department_id),
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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 a row in the
parent table is deleted

« ON DELETE SET NULL: Converts dependent
foreign key values to null
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FOREI GN KEY Constraint: Keywords

The foreign key is defined in the child table, &ne table containing the referenced column
is the parent table. The foreign key is defineshgisi combination of the following

keywords:
* FOREIGN KEY is used to define the column in the child tabléhattable-constraint

level.
« REFERENCESdentifies the table and column in the parent table
* ON DELETE CASCADIiadicates that when the row in the parent tabtielsted, the

dependent rows in the child table are also deleted.
« ON DELETE SET NULIconverts foreign key values to null when the pavahie is

removed.

The default behavior is called thestrict rule, which disallows the update or deletion of
referenced data.

Without theON DELETE CASCADEr theON DELETE SET NULL options, the row in
the parent table cannot be deleted if it is refeeenn the child table.
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CHECK Constraint

« Defines a condition that each row must satisfy

* The following expressions are not allowed:

— References to CURRVAL, NEXTVAL, LEVEL, and
ROWNUMpseudocolumns

— Callsto SYSDATE, Ul D, USER, and USERENV
functions

— Queries that refer to other values in other rows

., salary NUMBER(?2)
CONSTRAI NT enp_salary_mn
CHECK (salary > 0), ...
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CHECK Constraint

The CHECKconstraint defines a condition that each row mus$fya The condition can use
the same constructs as query conditions, withahewing exceptions:

* References to theURRVALNEXTVAL LEVEL, andROWNUpseudocolumns

e Calls toSYSDATEUID, USER andUSERENWunctions

e Queries that refer to other values in other rows

A single column can have multip@HECKconstraints that refer to the column in its
definition. There is no limit to the number GHECKconstraints that you can define on a
column.

CHECKconstraints can be defined at the column levehbletlevel.
CREATE TABLE employees
(...
salary NUMBER(8,2) CONSTRAINT emp_salary_min
CHECK (salary > 0),
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CREATE TABLE: Example

CREATE TABLE enpl oyees
( enployee_ id NUVMVBER( 6)
CONSTRAI NT enp_enpl oyee _id PRI MARY KEY
, first_nane VARCHAR2( 20)
, last_nane VARCHAR2( 25)
CONSTRAI NT enp_| ast _nanme_nn NOT NULL
, enmi | VARCHAR2( 25)
CONSTRAI NT enp_emai | _nn NOT NULL
CONSTRAI NT enp_emai | _uk UNI QUE
, phone_nunber VARCHAR2( 20)
, hire date DATE
CONSTRAI NT enp_hire_date_nn NOT NULL
, job_id VARCHAR2( 10)
CONSTRAI NT enp_j ob_nn NOT NULL
, salary NUMBER( 8, 2)
CONSTRAI NT enp_sal ary_ck CHECK (sal ary>0)
, comm ssion_pct NUMBER(2, 2)
, manager _id NUVBER( 6)
, department _id NUVBER(4)
CONSTRAI NT enp_dept _fk REFERENCES
departnments (departnment _id));
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The CREATE TABLE Example
The example shows the statement used to creatEeMRPE.OYEE&ble in the HR schema.
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Violating Constraints

UPDATE enpl oyees
SET departnment _id
WHERE departnent _id

55
110;

UPDATE enpl oyees
*

ERROR at |ine 1:
ORA-02291: integrity constraint (HR EMP_DEPT_FK)
violated - parent key not found

Department 55 does not exist.
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Integrity Constraint Error

When you have constraints in place on columnsyiam & returned to you if you try to
violate the constraint rule.

For example, if you attempt to update a record @itlalue that is tied to an integrity
constraint, an error is returned.

In the example in the slide, department 55 doe®xist in the parent table,
DEPARTMENT%nNd so you receive tiparent key violation ORA-02291.
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Violating Constraints

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

DELETE FROM depart nents
WHERE departnment _id = 60;

DELETE FROM depart nents
*

ERROR at |ine 1:
ORA- 02292: integrity constraint (HR EVMP_DEPT_FK)
violated - child record found
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Integrity Constraint Error (continued)
If you attempt to delete a record with a value thdied to an integrity constraint, an error is
returned.
The example in the slide tries to delete departr@ritom theDEPARTMENT®ble, but it

results in an error because that department nurslused as a foreign key in the
EMPLOYEE®ble. If the parent record that you attempt te@tiehas child records, then
you receive thehild record found violation ORA-02292.

The following statement works because there arenmployees in department 70:
DELETE FROM departments
WHERE department_id = 70;

1 row deleted.
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9-32

Creating a Table
by Using a Subguery

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

option.

CREATE TABLE tabl e
[ (col um, colum...)]
AS subquery;

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

e Define columns with column names and
default values.
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Creating a Table from Rows in Another Table

A second method for creating a table is to appyA8subquer y clause, which both
creates the table and inserts rows returned frenstbquery.

In the syntax:

t abl

e is the name of the table

col utm is the name of the column, default value, and mygonstraint
subquery is theSELECTstatement that defines the set of rows to be iedento

the new table

Guidelines

The table is created with the specified column esmand the rows retrieved by the
SELECTstatement are inserted into the table.
The column definition can contain only the coluname and default value.
If column specifications are given, the numbecaimns must equal the number of
columns in the subqueSELECTIist.
If no column specifications are given, the colunames of the table are the same as
the column names in the subquery.
The column data type definitions and the NOT NUidnstraint are passed to the new
table. The other constraint rules are not passétetoew table. However, you can add
constraints in the column definition.
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Creating a Table
by Using a Subquery

CREATE TABLE dept 80
AS

SELECT enpl oyee 1d, [ast_nane,
sal ary*12 ANNSAL,
hire_date

FROMV enpl oyees

VWHERE departnent id = 80;

Tabl e creat ed.

DESCRI BE dept 80

| Name | Null? | Type
[EMPLOYEE_ID | [MUMBER(E)
[LAST_MAME [MOT MULL [WARCHAR2(25)
[ANNSAL | [HUMBER
|HIRE_DATE [MOT MULL [paTE
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Creating a Table from Rows in Another Table (contin  ued)

The slide example creates a table naDE® T80, which contains details of all the
employees working in department 80. Notice thatdéa for theDEPT80table comes from
theEMPLOYEE$®ble.

You can verify the existence of a database talbdecheck column definitions by using the
ISQL*PlusDESCRIBEcommand.

Be sure to provide a column alias when selectingxgmession. The expression
SALARY*12 is given the aliadNNSAL Without the alias, the following error is genexit
ERROR at line 3:

ORA-00998: must name this expression with a column alias
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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 acolumn
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ALTER TABLE Statement

After you create a table, you may need to changeahle structure for any of the following
reasons:

* You omitted a column.

* Your column definition needs to be changed.
* You need to remove columns.

You can do this by using t_TER TABLE statement. For information about the
ALTER TABLE statement, see tt@racle Database 10g SQL Fundamentals |l course.
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Dropping a Table

« All data and structure in the table are deleted.

* Any pending transactions are committed.

« Allindexes are dropped.

» All constraints are dropped.

 You cannot roll back the DROP TABLE statement.

DROP TABLE dept 80;
Tabl e dropped.
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Dropping a Table
The DROP TABLEtatement removes the definition of an Oracle tablieen you drop a
table, the database loses all the data in the &atuleall the indexes associated with it.
Syntax
DROP TABLE t abl e
In the syntaxt abl e is the name of the table.

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

Note TheDROP TABLEtatement, once executed, is irreversible. Thel®smrver does
not question the action when you issue@OP TABLEstatement. If you own that table

or have a high-level privilege, then the tablemsniediately removed. As with all DDL
statementsDROP TABLEs committed automatically.
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Summary

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

constraints.
« Categorize the main database objects
* Review the table structure
« List the data types that are available for columns
* Create a simple table

* Understand how constraints are created at the
time of table creation

« Describe how schema objects work
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Summary
In this lesson, you should have learned how tchédadllowing:
CREATE TABLE

* Use theCREATE TABLEstatement to create a table and include constraints
» Create a table based on another table by usingqusuy.
DROP TABLE

« Remove rows and a table structure.
+ Once executed, this statement cannot be rollekl. bac
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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

* Verifying that tables exist
* Dropping tables
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Practice 9: Overview
Create new tables by using t6REATE TABLEtatement. Confirm that the new table was
added to the database. Create the syntax in thewaaohfile, and then execute the
command file to create the table.
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Practice 9
1. Create th®EPTtable based on the following table instance cli¥dce the

syntax in a script calleldb 09 01.sgl , then execute the statement in the script to
create the table. Confirm that the table is created
Column Name ID NAME
Key Type Primary key
Nulls’Unique
FK Table
FK Column
Data type NUMBER VARCHAR?2
Length 7 25
| Name | Null? | Type
D | IMUMBER(7)
IMAME | WARCHARZ(28)

2. Populate th®EPTtable with data from thBEPARTMENT®ble. Include only columns
that you need.

3. Create th&MPtable based on the following table instance chifdce the syntax in

a script calledab_09 _03.sgl , and then execute the statement in the scripteate the
table. Confirm that the table is created.

Column Name | ID LAST NAME |FIRST_NAME |DEPT_ID
Key Type
Nulls/Unique
FK Table DEPT
FK Column ID
Data type NUMBER VARCHAR?Z VARCHARZ NUMBER
Length 7 25 25 7

| Name | Null? | Type

D | IMUMBER(7)

ILAST_NAME | WARCHARZ(25)

[FIRST_MAME | WARCHARZ(25)

\DEPT_ID | IMUMBER(7)
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Practice 9 (continued)
4. Create th&EMPLOYEES#®able based on the structure of EidPLOYEE®ble. Include

only theEMPLOYEE_IDFIRST_NAME LAST_NAMESALARY and
DEPARTMENT _Izolumns. Name the columns in your new tdble FIRST_NAME
LAST_NAMESALARY, andDEPT_ID, respectively.

5. Drop theEMPtable.
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Creating Other Schema Objects
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Objectives

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

* Create simple and complex views

* Retrieve data from views

* Create, maintain, and use sequences
« Create and maintain indexes

« Create private and public synonyms

10-2 Copyright © 2004, Oracle. All rights reserved.

Objectives

In this lesson, you are introduced to the viewusege, synonym, and index objects. You
are taught the basics of creating and using visamlences, and indexes.
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Database Objects

Object Description

Table Basic unit of storage; composed of rows

View Logically represents subsets of data from
one or more tables

Sequence Generates numeric values

Index Improves the performance of some
queries

Synonym Gives alternative names to objects
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Database Objects

There are several other objects in a databasediti@dto tables. In this lesson, you learn
about views, sequences, indexes, and synonyms.

With views, you can present and hide data fromebl

Many applications require the use of unique numbsrgrimary key values. You can either
build code into the application to handle this riegument or use a sequence to generate
unique numbers.

If you want to improve the performance of some mgryou should consider creating an
index. You can also use indexes to enforce unigggear a column or a collection of
columns.

You can provide alternative names for objects bggisynonyms.
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EMPLOYEE$ble
100 Steven Kirg
101 Meena Kozhhar
102 Lex De Haan
103 Alexander Huold
104 Eruce Exmet

149 Zlotkzy

What Is a View?

lL.ownt2

174 Abel

176 Tayler
Pl ey Diaiin
200 Jennifer Whalen
201 Michael Hatstein
202 Pat Fay
205 Shelley Hicgins
206 WWilliam Gietz

20 rows selected.

SKING
NKOCHAHAR
LDEHAAN

A PN
JWHALEN
WHARTSTE
PFAY
SHIGGINS
WGIETL

515.123.4567

515.123.4568
515.123.4569
590.423.4567

TG A ARt

Al 4
ESM) 125

UL e e s s cq-NAY-99

515.123.4444
515.123.5555
603.123.6666
515.123.8080
515.123.8181

17-JUN-87
21-SEP-89 AD_WP 1700
13-J4N-93 AD_WP 1700
03-JAN-90 IT_PROG a0l
¥ 91 07 PO 601
IT_FROG 42
ST Wan 58
5 ST OLERY 38
S CLERK 31
ZY_S4CRK 20
AR 87_CLERK 2
10500 AR S.-"-‘\_MAN 10481
11000 HAY-96 SA_REP 1100
oo MAR9B SA_REP 86
SA_REP 70
17-SEP-87 AD_ASST 441
17-FEB-96  MK_MAMN 1300
17-AUG-97 MK_REP B0OI
07-JUN-94  AC MGR 1200
07-JUN-94  AC_ACCOUNT g3l

AD_FRES 2400
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What Is a View?

You can present logical subsets or combinationsatd y creating views of tables. A view
is a logical table based on a table or another vfewiew contains no data of its own but is
like a window through which data from tables carvigssved or changed. The tables on
which a view is based are callbase tables. The view is stored asSELECT statement in

the data dictionary.
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To restrict
data access

To provide
data
independence

10-5

Advantages of Views

To make complex
gueries easy
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To present
different views of
the same data
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Advantages of Views

* Views restrict access to the data because the s@evdisplay selected columns from

the table.

« Views can be used to make simple queries to kettiee results of complicated
queries. For example, views can be used to quésynmation from multiple tables

without the user knowing how to write a join state

* Views provide data independence for ad hoc usatsapplication programs. One view

can be used to retrieve data from several tables.

» Views provide groups of users access to data dowpto their particular criteria.

For more information, seeCREATE VI EW in the Oracle SQL Reference.
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Simple Views and Complex Views

Feature Simple Views Complex Views
Number of tables One One or more
Contain functions No Yes

Contain groups of data No Yes

DML operations Yes Not always
through a view
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Simple Views and Complex Views

There are two classifications for views: simple anthplex. The basic difference is related
to the DML ( NSERT, UPDATE, andDELETE) operations.
e A simple view is one that:
- Derives data from only one table
- Contains no functions or groups of data
- Can perform DML operations through the view
* A complex view is one that:
- Derives data from many tables
- Contains functions or groups of data
- Does not always allow DML operations through teaw
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Creating a View

* You embed a subquery inthe CREATE VIEW

statement:

AS subquery

CREATE [OR REPLACE] [FORCE|NOFORCH VIEW vi ew
[( alias[, alias]..)]

[WITH CHECK OPTION [CONSTRAINT const r ai nt ]]
[WITH READ ONLY [CONSTRAINT constrai nt J[;

* The subquery can contain complex SELECT

syntax.

10-7
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Creating a View

You can create a view by embedding a subquerya CREATE VI EWstatement.

In the syntax:
OR REPLACE
FORCE
NOFORCE

Vi ew

alias

subquery

W TH CHECK OPTI ON

constrai nt
W TH READ ONLY

re-creates the view if it already exists

creates the view regardless of whether or not #se lbables exist
creates the view only if the base tables exist{Ththe default.)
is the name of the view

specifies names for the expressions selected byi¢aés query
(The number of aliases must match the number afesspns
selected by the view.)

is a complet&SELECT statement (You can use aliases for the
columns in theSELECT list.)

specifies that only those rows that are accestibllee view can
be inserted or updated

is the name assigned to tBEECK OPTI ON constraint
ensures that no DML operations can be performetthisrview
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Creating a View

 Create the EMPVUS8Oview, which contains details
of employees in department 80:

CREATE VIEW empvu80
AS SELECT employee _id, last_name, salary
FROM employees
WHERE department_id = 80;
View created.

« Describe the structure of the view by using the
ISQL*Plus DESCRIBEcommand:

DESCRIBE empvu80
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Creating a View (continued)

The example in the slide creates a view that costtie employee number, last name, and
salary for each employee in department 80.

You can display the structure of the view by udimgi SQL*PlusDESCRI BE command.

| Name | Null? | Type
[EMPLOYEE_ID IMOT NULL INUMBER(E)
ILAST_NAME IMOT NULL WARCHARZ(25)
|SALARY | INUMBER(S 2)

Guidelinesfor Creating a View:
* The subquery that defines a view can contain cerfEL ECT syntax, including
joins, groups, and subqueries.
e If you do not specify a constraint name for a vieeated with th&¥ TH CHECK
OPTI QON, the system assigns a default name in the fo8¥&t Cn.
* You can use th®R REPLACE option to change the definition of the view without
dropping and re-creating it or regranting objectifgges previously granted on it.
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Creating a View

* Create a view by using column aliases in the
subquery:

CREATE VIEW salvu50
AS SELECT employee_id ID_NUMBER, last_ name NAME,
salary*12 ANN_SALARY
FROM employees
WHERE department_id = 50;
View created.

* Select the columns from this view by the given
alias names:
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Creating a View (continued)
You can control the column names by including caluatiases in the subquery.

The example in the slide creates a view contaithiegemployee numbeEKPLOYEE | D)
with the aliad D_NUMBER, name LAST_NANME) with the aliadNAME, and annual salary
(SALARY) with the aliasANN_SALARY for every employee in department 50.

As an alternative, you can use an alias afteCRIBATE statement and prior to ti8®ELECT
subquery. The number of aliases listed must méemtmber of expressions selected in the
subquery.

CREATE OR REPLACE VI EW sal vu50 (I D_NUMBER, NAME, ANN_SALARY)
AS SELECT enployee_ id, |ast_name, salary*12
FROM enpl oyees
VHERE departnent _id = 50;
Vi ew cr eat ed.
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Retrieving Data from a View

SELECT *
FROM

ID_NUMBER | NAME
124 |hﬂ0urgos
141 |[Rajs
142 [Davies
143 [Matos
144|Va@as

ANN_SALARY

59E00
42000
37200
31200
30000
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Retrieving Data from a View

You can retrieve data from a view as you would framy table. You can display either the
contents of the entire view or just specific roms @olumns.
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Modifying a View

* Modify the EMPVUS8Oview by usinga CREATE OR
REPLACE VIEWCclause. Add an alias for each

column name;

CREATE OR REPLACE VIEW empvu80
(id_number, name, sal, department_id)
AS SELECT employee _id, first name || "
|| last_name, salary, department_id
FROM employees
WHERE department_id = 80;
View created.

e Column aliases in the CREATE OR REPLACE VIEW

clause are listed in the same order as the columns
in the subquery.
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Modifying a View
With the OR REPLACE option, a view can be created even if one existis this name
already, thus replacing the old version of the vienits owner. This means that the view
can be altered without dropping, re-creating, agtanting object privileges.
Note: When assigning column aliases in ®REATE OR REPLACE VI EWclause,
remember that the aliases are listed in the sader 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 OR REPLACE VIEW dept_sum_vu
(name, minsal, maxsal, avgsal)
AS SELECT d.department_name, MIN(e.salary),
MAX(e.salary),AVG(e.salary)

FROM employees e JOIN departments d
ON (e.department_id = d.department_id)
GROUP BY d.department_name;

View created.
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Creating a Complex View

The example in the slide creates a complex viedepfrtment names, minimum salaries,
maximum salaries, and average salaries by depatitidete that alternative names have
been specified for the view. This is a requiremeahy column of the view is derived from
a function or an expression.

You can view the structure of the view by usingith@L*PlusDESCRI BE command.
Display the contents of the view by issuin§ELECT statement.

SELECT *

FROM dept sum vu;
| NAME | MINSAL | MAXSAL | AVGSAL
iAccounting | 300 | 12000 | 10150
\drministration | 4400 | 4400 | 4400
[Executive | 17000 | 24000 | 19333.3333
i | 4200 | 9000 | 6400
IMarketing | 6000 | 13000 | 9500
Sales | A600 | 11000 | 10033.3333
Shipping | 2500 | 5800 | 3500

7 rows selected.
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Rules for Performing
DML Operations on a View

\

e You can usually perform DML operations
on simple views.

* You cannot remove a row if the view contains the
following:
— Group functions
— A GROUP BYclause
— The DISTINCT keyword
— The pseudocolumn ROWNUkéyword

\

4I|||

l||'

.....;‘

\
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Performing DML Operations on a View

You can perform DML operations on data througheawif those operations follow certain
rules.

You can remove a row from a view unless it contaimg of the following:
e Group functions
« A GROUP BY clause
e TheDI STI NCT keyword
* The pseudocolumRONNUMkeyword
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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 BYclause
* The DISTINCT keyword
 The pseudocolumn ROWNUKeyword
e Columns defined by expressions
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Performing DML Operations on a View (continued)

You can modify data through a view unless it cargainy of the conditions mentioned in
the previous slide or columns defined by express{or exampleSALARY * 12).
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Rules for Performing
DML Operations on a View

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

e Group functions

« A GROUP BYclause

« The DISTINCT keyword

* The pseudocolumn ROWNUkéyword
* Columns defined by expressions

* NOT NULL columns in the base tables that are not
selected by the view

10-15 Copyright © 2004, Oracle. All rights reserved.

Performing DML Operations on a View (continued)
You can add data through a view unless it contamyso@the items listed in the slide. You
cannot add data to a view if the view conta8i@ NULL columns without default values in
the base table. All required values must be presdhe view. Remember that you are
adding values directly to the underlying tatiieough the view.

For more information, se€CREATE VI EW in the Oracle SQL Reference.
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Using the WITH CHECK OPTIONCIlause

* You can ensure that DML operations performed on
the view stay in the domain of the view by using
the WITH CHECK OPTIONCclause:

CREATE OR REPLACE VIEW empvu20
AS SELECT *
FROM employees
WHERE department_id = 20
[ WITH CHECK OPTION CONSTRAINT empvu20_ck |
View created.

* Any attempt to change the department number for
any row in the view fails because it violates the
WITH CHECK OPTIONCconstraint.
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Using the WITH CHECK OPTIONCIlause

It is possible to perform referential integrity cke through views. You can also enforce
constraints at the database level. The view camsbd to protect data integrity, but the use
is very limited.
TheW TH CHECK OPTI ONclause specifies thatNSERTs andUPDATES performed
through the view cannot create rows that the viamnot select, and therefore it enables
integrity constraints and data validation checkbeaanforced on data being inserted or
updated. If there is an attempt to perform DML @pens on rows that the view has not
selected, an error is displayed, along with thestamt name if that has been specified.
UPDATE enpvu20
SET departnent _id = 10
WHERE enpl oyee id = 201;

causes:
ERROR at |ine 1:
ORA-01402: view W TH CHECK OPTI ON where-cl ause viol ation

Note: No rows are updated because if the department muvdre to change to 10, the view
would no longer be able to see that employee. WighV¥ TH CHECK OPTI ON clause,
therefore, the view can see only employees in dieyesat 20 and does not allow the
department number for those employees to be chahgauaigh the view.
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Denying DML Operations

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

definition.

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

’..

.s—
[N
"'!!!!!i‘

;
\

.
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Denying DML Operations

You can ensure that no DML operations occur on yoew by creating it with th&¥ TH
READ ONLY option. The example in the next slide modifies BEMPVUL0 view to prevent
any DML operations on the view.
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Denying DML Operations

CREATE OR REPLACE VIEW empvul0
(employee_number, employee _name, job _title)
AS SELECT employee_id, last_name, job_id
FROM employees
WHERE department_id = 10
[ WITH READ ONLY|;
View created.
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Denying DML Operations (continued)
Any attempt to remove a row from a view with a readly constraint results in an error:
DELETE FROM enpvulO

WHERE enpl oyee nunber = 200;
DELETE FROM enpvulO
*

ERROR at line 1:
ORA-01752: cannot delete fromview w thout exactly one
key- preserved table

Any attempt to insert a row or modify a row usihg wiew with a read-only constraint
results in an Oracle server error:
01733: virtual columm not all owed here.

Oracle Database 10 g: SQL Fundamentals | 10-18



Removing a View

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

DROP VIEW vi ew,

DROP VIEW empvu80;
View dropped.
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Removing a View
You use thédROP VI EWstatement to remove a view. The statement remoeeg ¢
definition from the database. Dropping views ha®fiect on the tables on which the view
was based. Views or other applications based atatbliews become invalid. Only the
creator or a user with tHaROP ANY VI EWprivilege can remove a view.

In the syntax:
Vi ew is the name of the view
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Practice 10: Overview of Part 1

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
 Removing views
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Practice 10: Overview of Part 1

Part 1 of this lesson’s practice provides you witvariety of exercises in creating, using,
and removing views.

Complete questions 1-6 at the end of this lesson.
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Sequences

Object Description

Table Basic unit of storage; composed of rows

View Logically represents subsets of data from
one or more tables

Sequence Generates numeric values

Index Improves the performance of some
queries

Synonym Gives alternative names to objects
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Seqguences

A sequence is a database object that creates intelyes. You can create sequences and
then use them to generate numbers.
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Sequences

A sequence:
« Can automatically generate unique numbers
* Is a sharable object
« Can be used to create a primary key value
* Replaces application code

* Speeds up the efficiency of accessing sequence
values when cached in memory

, @ O e 6 ®
*r.,:@@@@@
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Seqguences

A sequence is a user-created database objectaihdtecshared by multiple users to generate

integers.

You can define a sequence to generate unique vafuesecycle and use the same numbers

again.

A typical usage for sequences is to create a pyitkey value, which must be unique for
each row. The sequence is generated and increm@nmtddcremented) by an internal
Oracle routine. This can be a time-saving objecthbse it can reduce the amount of
application code needed to write a sequence-gengatutine.

Sequence numbers are stored and generated indegigral¢ables. Therefore, the same
sequence can be used for multiple tables.
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CREATE SEQUENCHatement:

Define a sequence to generate sequential numbers
automatically:

Syntax

CREATE SEQUENCEequence
[INCREMENT BY n]
[START WITH n]
{MAXVALUE n | NOMAXVALUE]
{MINVALUE n | NOMINVALUE}]
[{CYCLE | NOCYCLE }]
[{CACHE n | NOCACHE]}];
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Creating a Sequence

Automatically generate sequential numbers by ugie@REATE SEQUENCE statement.

In the syntax:
sequence
| NCREMENT BY n

START WTH n
MAXVALUE n
NOVAXVAL UE

M NVALUE n
NOM NVAL UE

is the name of the sequence generator

specifies the interval between sequence numbeie,evh
n is an integer (If this clause is omitted, the sexee
increments by 1.)

specifies the first sequence number to be gene(kted
this clause is omitted, the sequence starts wjth 1.
specifies the maximum value the sequence can genera
specifies a maximum value of 10727 for an ascending
sequence and -1 for a descending sequence (Tthis is
default option.)

specifies the minimum sequence value

specifies a minimum value of 1 for an ascending
sequence and —(10726) for a descending sequence (Th
is the default option.)
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Creating a Sequence

* Create a sequence named DEPT_DEPTID SEQo
be used for the primary key of the = DEPARTMENTS
table.

Do not use the CYCLEoption.

CREATE SEQUENCE dept_deptid_seq
INCREMENT BY 10
START WITH 120
MAXVALUE 9999
NOCACHE
NOCYCLE;
Sequence created.
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Creating a Sequence (continued)

CYCLE | NOCYCLE specifies whether the sequence continues to generat
values after reaching its maximum or minimum value
(NOCYCLE is the default option.)

CACHE n | NOCACHE specifies how many values the Oracle server preatis
and keeps in memory (By default, the Oracle server
caches 20 values.)

The example in the slide creates a sequence nBERT DEPTI D_SEQto be used for the
DEPARTMENT _I D column of theDEPARTMENTS table. The sequence starts at 120, does
not allow caching, and does not cycle.

Do not use th€YCLE option if the sequence is used to generate primayyilues, unless
you have a reliable mechanism that purges old fagter than the sequence cycles.
For more information, seeCREATE SEQUENCE” in the Oracle SQL Reference.

Note: The sequence is not tied to a table. Generally,sjpamuld name the sequence after its
intended use. However, the sequence can be usedharg; regardless of its name.
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NEXTVALand CURRVAIPseudocolumns

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

« CURRVAlobtains the current sequence value.

NEXTVALmust be issued for that sequence before
CURRVAIcontains a value.
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NEXTVALand CURRVAIPseudocolumns

After you create your sequence, it generates séi@lienmbers for use in your tables.
Reference the sequence values by usintNEXI' VAL andCURRVAL pseudocolumns.

The NEXTVAL pseudocolumn is used to extract successive sequendeers from a
specified sequence. You must quaMgXTVAL with the sequence name. When you
referencesequence. NEXTVAL, a new sequence number is generated and the turren
sequence number is placeddoRRVAL.

The CURRVAL pseudocolumn is used to refer to a sequence nuitmethe current user has
just generated\EXTVAL must be used to generate a sequence number inrtteaicuser’s
session befor€URRVAL can be referenced. You must qual@yRRVAL with the sequence
name. When you referensequence. CURRVAL, the last value returned to that user’s
process is displayed.
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NEXTVALand CURRVAIPseudocolumns (continued)
Rulesfor Using NEXTVALand CURRVAL

You can us&NEXTVAL andCURRVAL in the following contexts:
 TheSELECT list of aSELECT statement that is not part of a subquery
* TheSELECT list of a subquery in ahNSERT statement
* TheVALUES clause of ah NSERT statement
* TheSET clause of atJPDATE statement

You cannot us&lEXTVAL andCURRVAL in the following contexts:
* TheSELECT list of a view
» A SELECT statement with th®l STI NCT keyword
* A SELECT statement wittGROUP BY, HAVI NG, or ORDER BY clauses
* A subquery in &ELECT, DELETE, or UPDATE statement
* TheDEFAULT expression in @&REATE TABLE or ALTER TABLE statement

For more information, see “Pseudocolumns” aBREATE SEQUENCE” in the Oracle SQL
Reference.
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Using a Sequence

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

INSERT INTO departments(department _id,
department_name, location_id)

VALUES  (dept_deptid seq.NEXTVAL,
'‘Support’, 2500);

1 row created.

* View the current value forthe DEPT_DEPTID SEQ

sequence:
SELECT  dept_deptid_seq.CURRVAL
FROM dual;
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Using a Sequence
The example in the slide inserts a new departnmetitaDEPARTMENTS table. It uses the
DEPT_DEPTI D_SEQsequence to generate a new department number assoll
You can view the current value of the sequence:

SELECT dept _depti d_seq. CURRVAL
FROM  dual ;

| CURRVAL
| 120

Suppose that you now want to hire employees tb thtafnew department. THENSERT

statement to be executed for all new employeesncdunde the following code:
I NSERT | NTO enpl oyees (enpl oyee id, departnment _id, ...)
VALUES (enpl oyees_seq. NEXTVAL, dept _deptid seq . CURRVAL, ...);

Note: The preceding example assumes that a sequence El: OYEE_SEQhas already
been created to generate new employee numbers.
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Caching Sequence Values

« Caching sequence values in memory gives faster
access to those values.
* Gaps in sequence values can occur when:
— Avrollback occurs
— The system crashes
— A sequence is used in another table

10-28 Copyright © 2004, Oracle. All rights reserved.

Caching Sequence Values

You can cache sequences in memory to provide fastass to those sequence values. The
cache is populated the first time you refer togbguence. Each request for the next
sequence value is retrieved from the cached sequafter the last sequence value is used,
the next request for the sequence pulls anothérecaicsequences into memory.

Gapsin the Sequence

Although sequence generators issue sequential msmiout gaps, this action occurs
independent of a commit or rollback. Thereforgiaii roll back a statement containing a
sequence, the number is lost.

Another event that can cause gaps in the sequsrcsyistem crash. If the sequence caches
values in memory, then those values are lost itfstem crashes.

Because sequences are not tied directly to taihlesame sequence can be used for multiple

tables. If you do so, each table can contain gapise sequential numbers.
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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
INCREMENT BY 20
MAXVALUE 999999
NOCACHE
NOCYCLE;
Sequence altered.
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Modifying a Sequence
If you reach theVAXVAL UE limit for your sequence, no additional values friéra sequence
are allocated and you will receive an error indigathat the sequence exceeds the
MAXVALUE. To continue to use the sequence, you can madify using theALTER
SEQUENCE statement.

Syntax
ALTER SEQUENCE sequence
[  NCREMENT BY n]
[ { MAXVALUE n | NOVAXVALUE} ]
[{M NVALUE n | NOM NVALUE} ]
[{CYCLE | NOCYCLE}]
[{CACHE n | NOCACHE}];

In the syntaxsequence is the name of the sequence generator.
For more information, seeAL TER SEQUENCE” in the Oracle SQL Reference.
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Guidelines for Modifying
a Sequence

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

 Toremove a sequence, use the DROPstatement:

DROP SEQUENCE dept_deptid_seq;
Sequence dropped.
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Guidelines for Modifying a Sequence

You must be the owner or have WETER privilege for the sequence to modify it.
You must be the owner or have DROP ANY SEQUENCE privilege to remove it.
Only future sequence numbers are affected byALNEER SEQUENCE statement.
The START W TH option cannot be changed usiligTER SEQUENCE. The
sequence must be dropped and re-created to risasequence at a different number.
Some validation is performed. For example, a MW{VALUE that is less than the
current sequence number cannot be imposed.
ALTER SEQUENCE dept_deptid_seq
| NCREMENT BY 20
MAXVALUE 90
NOCACHE
NOCYCLE;
ALTER SEQUENCE dept_deptid_seq

ERROR at |ine 1:

ORA- 04009: MAXVALUE cannot be nmade to be |l ess than the
current val ue
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Indexes

Object Description

Table Basic unit of storage; composed of rows

View Logically represents subsets of data from
one or more tables

Sequence Generates numeric values

Index Improves the performance of some
queries

Synonym Gives alternative names to objects
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Indexes

Indexes are database objects that you can creatgtove the performance of some
gueries. Indexes can also be created automatizpliye server when you create a primary
key or unigue constraint.
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Indexes

An index:
* Is a schema object

« Can be 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 that it indexes

e Is used and maintained automatically by the
Oracle server
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Indexes (continued)

An Oracle server index is a schema object that paadgup the retrieval of rows by using a
pointer. Indexes can be created explicitly or awtbecally. If you do not have an index on
the column, then a full table scan occurs.

An index provides direct and fast access to rowsstable. Its purpose is to reduce the
necessity of disk 1/0O by using an indexed patlotate data quickly. The index is used and
maintained automatically by the Oracle server. Adile index is created, no direct activity is
required by the user.

Indexes are logically and physically independertheftable that they index. This means
that they can be created or dropped at any timénand no effect on the base tables or other
indexes.

Note: When you drop a table, corresponding indexes aediopped.
For more information, see “Schema Objects: Indexe®atabase Concepts.
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How Are Indexes Created?

* Automatically: A unique index is created
automatically when you definea PRIMARY KEYor

* Manually: Users can create nonunique indexes on
columns to speed up access to the rows.
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Types of Indexes
Two types of indexes can be created.

Uniqueindex: The Oracle server automatically creates this ingle&n you define a column
in a table to have BRI MARY KEY or aUNI QUE key constraint. The name of the index is
the name that is given to the constraint.

Nonuniqueindex: This is an index that a user can create. For exampl can create a
FOREI GN KEY column index for a join in a query to improve retal speed.

Note: You can manually create a unique index, but iemmended that you create a
unique constraint, which implicitly creates a ureqodex.
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Creating an Index

« Create an index on one or more columns:

CREATE INDEX i ndex
ONtable (colum[, colum].);

* Improve the speed of query access to the
LAST _NAMEcolumn in the EMPLOYEE$®able:

CREATE INDEX emp_last name_idx
ON employees(last_name);
Index created.
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Creating an Index
Create an index on one or more columns by isstne@REATE | NDEX statement.

In the syntax:
i ndex is the name of the index
tabl e is the name of the table
col um is the name of the column in the table to be indexe

For more information, sedCREATE | NDEX” in the Oracle SQL Reference.
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Index Creation Guidelines

Create an index when:

/| A column contains a wide range of values

)

7

/| Acolumn contains a large number of null values
.~ | One or more columns are frequently used together in a WHERE

clause or a join condition

N

The table is large and most queries are expected to retrieve less
than 2% to 4% of the rows in the table

Do not create an index when:

2§

X | The columns are not often used as a condition in th e query

s¢| The table is small or most queries are expected to retrieve more
7| than 2% to 4% of the rows in the table

X | The table is updated frequently

<

The indexed columns are referenced as part of an ex  pression

N
‘l
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More Is Not Always Better

Having more indexes on a table does not producerfgseries. Each DML operation that is
committed on a table with indexes means that tlexas must be updated. The more
indexes that you have associated with a tablemibre effort the Oracle server must make to
update all the indexes after a DML operation.

When to Create an I ndex

Therefore, you should create indexes only if:
* The column contains a wide range of values
* The column contains a large number of null values
* One or more columns are frequently used togethaMHERE clause or join condition
* The table is large and most queries are expeotegtrieve less than 2% to 4% of the
rows

Remember that if you want to enforce uniqueness,symuld define a unique constraint in
the table definition. A unique index is then crelaa@tomatically.

Oracle Database 10 g: SQL Fundamentals | 10-35



Removing an Index

 Remove an index from the data dictionary by
using the DROP INDEXcommand:

DROP INDEX i ndex;

« Remove the UPPER_LAST_NAME_IDXdex from
the data dictionary:

DROP INDEX emp_last_name_idx;
Index dropped.

* To drop an index, you must be the owner of the
index or have the DROP ANY INDEX privilege.
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Removing an Index
You cannot modify indexes. To change an index, post drop it and then re-create it.

Remove an index definition from the data dictionlayyissuing théROP | NDEX statement.
To drop an index, you must be the owner of thexrmehave thdOROP ANY | NDEX
privilege.

In the syntaxj ndex is the name of the index.

Note: If you drop a table, indexes and constraints ateraatically dropped but views and
sequences remain.
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Synonyms

Object Description

Table Basic unit of storage; composed of rows

View Logically represents subsets of data from
one or more tables

Sequence Generates numeric values

Index Improves the performance of some
queries

Synonym Gives alternative names to objects
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Synonyms
Synonyms are database objects that enable youl @ tedle by another name. You can
create synonyms to give an alternate name to a.tabl
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Synonyms

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

 Create an easier reference to a table that is owned
by another user

« Shorten lengthy object names

CREATE [PUBLIC] SYNONYM synonym
FOR obj ect ;
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Creating a Synonym for an Object

To refer to a table that is owned by another ugmr,need to prefix the table name with the
name of the user who created it, followed by aquerCreating a synonym eliminates the
need to qualify the object name with the schemapaodides you with an alternative name
for a table, view, sequence, procedure, or othgrotd This method can be especially useful
with lengthy object names, such as views.

In the syntax:

PUBLI C creates a synonym that is accessible to all users

synonym is the name of the synonym to be created

obj ect identifies the object for which the synonym is teel
Guiddines

* The object cannot be contained in a package.
* A private synonym name must be distinct from #les objects that are owned by the
same user.

For more information, sedCREATE SYNONYM in the Oracle SQL Reference.
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Creating and Removing Synonyms

e Create a shortened name for the DEPT_SUM_VU
view:

CREATE SYNONYM d_sum
FOR dept_sum_vu;
Synonym Created.

 Drop a synonym:

DROP SYNONYM d_sum;
Synonym dropped.
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Creating a Synonym
The slide example creates a synonym forDBET_SUM VU view for quicker reference.
The database administrator can create a publicngynahat is accessible to all users. The
following example creates a public synonym naBEBT for Alice’s DEPARTMENTS
table:

CREATE PUBLI C SYNONYM dept
FOR al i ce. depart nents;
Synonym cr eat ed.

Removing a Synonym
To remove a synonym, use tbBOP SYNONYMstatement. Only the database administrator

can drop a public synonym.
DROP PUBLI C SYNONYM dept ;

Synonym dr opped.
For more information, seddROP SYNONYM in the Oracle SQL Reference.
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Summary

In this lesson, you should have learned how to:
« Create, use, and remove views

« Automatically generate sequence numbers by
using a sequence generator

* Create indexes to improve query retrieval speed

¢ Use synonyms to provide alternative names for
objects
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Summary

In this lesson, you should have learned about datbbjects such as views, sequences,
indexes, and synonyms.
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Practice 10: Overview of Part 2

This practice covers the following topics:
« Creating sequences
* Using sequences
« Creating nonunique indexes
« Creating synonyms
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Practice 10: Overview of Part 2

Part 2 of this lesson’s practice provides you waitvariety of exercises in creating and using
a sequence, an index, and a synonym.

Complete questions 7-10 at the end of this lesson.
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Practice 10
Part 1

1. The staff in the HR department wants to hide sofitee data in th&EMPLOYEES
table. They want a view call&EMPLOYEES VU based on the employee numbers,
employee names, and department numbers froreBNRP& OYEES table. They want the
heading for the employee name toEMPL OYEE.

2. Confirm that the view works. Display the conteotsheEMPLOYEES VU view.

| EMPLOYEE_ID | EMPLOYEE | DEPARTMENT _ID

| 100 |King | a0
| 101 |Kachhar | 90
| 102 |De Haan | a0
| 103 [Hunald | B0
| 104 [Ermst | B0
| 107 |Lorertz | B0
| M6 |Gietz | 110

20 rows selected.

3. Using yourEMPLOYEES_VU view, write a query for the HR department to digpdl
employee names and department numbers.

| EMPLOYEE | DEPARTMENT _ID

King | 90
[Kochhar | 90
Gietz | 110

20 rows selected.
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Practice 10

4. Department 50 needs access to its employeeCiaate a view namddEPT50 that
contains the employee numbers, employee last nandsjepartment numbers for all
employees in department 50. You have been asketh¢édbthe view columns
EMPNO, EMPLOYEE, andDEPTNO. For security purposes, do not allow an emplogee t
be reassigned to another department through tke vie

5. Display the structure and contents of DET50 view.

| Name | Null? | Type

[EMPMO IMOT NULL INUMBER(E)

[EMPLOYEE IMOT NULL WARCHARZ(25)

IDEPTMO | INUMBER(4)

| EMPNO | EMPLOYEE | DEPTHO

| 124 |Mnurg|:|5 | 50

| 141 |Rajs | 50

| 142 |Davies | 50

| 143 |Matos | a0

| 144 [Wargas | 50
6. Test your view. Attempt to reassign Matos to daepant 80.
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Practice 10

Part 2

7. You need a sequence that can be used with tiagyrikey column of th®EPT table. The
sequence should start at 200 and have a maximure wéll,000. Have your sequence
increment by 10. Name the sequed&®T_| D_SEQ.

8. To test your sequence, write a script to inseottows in theDEPT table. Name your script
| ab_10_08. sqgl . Be sure to use the sequence that you creatededd column. Add
two departments: Education and Administration. @anfour additions. Run the
commands in your script.

9. Create a nonunique index on tM&VE column in theDEPT table.
10. Create a synonym for yoeMPLOYEES table. Call itEMP.
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Managing Objects
with Data Dictionary Views
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Objectives

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

* Use the data dictionary views to research data on
your objects

* Query various data dictionary views
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Objectives

In this lesson, you are introduced to the dataatety views. You will learn that the
dictionary views can be used to retrieve metadatbcaeate reports about your schema
objects.
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The Data Dictionary

Oracle server

Tables containing Data dictionary

business data: views:

EMPLOYEES DICTIONARY
DEPARTMENTS USER_OBJECTS
LOCATIONS USER_TABLES
JOB_HISTORY USER_TAB_COLUMNS
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The Data Dictionary

User tables are tables created by the user andindnisiness data, suchESIPLOYEES
There is another collection of tables and viewthanOracle database known as dahta
dictionary. This collection is created and maintained by@mnacle server and contains
information about the database. The data dictiorsasyructured in tables and views, just
like other database data. Not only is the dataafiary central to every Oracle database, but
it is an important tool for all users, from end ngs® application designers and database
administrators.

You use SQL statements to access the data dicyioBacause the data dictionary is read-
only, you can issue only queries against its tabiekviews.

You can query the dictionary views that are basethe dictionary tables to find
information such as:

» Definitions of all schema objects in the datab@abkles, views, indexes, synonyms,

sequences, procedures, functions, packages, sigagsl so on)

» Default values for columns

* Integrity constraint information

* Names of Oracle users

» Privileges and roles that each user has beenggrant

» Other general database information
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Data Dictionary Structure

Oracle server

Consists of:
— Base tables

—— . .
— User-accessible views
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Data Dictionary Structure

Underlying base tables store information aboutatbeociated database. Only the Oracle
server should write to and read these tables. #oely access them directly.

There are several views that summarize and digpinformation stored in the base tables
of the data dictionary. These views decode the tadde data into useful information (such
as user or table names) using joins WidERIElauses to simplify the information. Most
users are given access to the views rather thapeitetables.

The Oracle use8YSowns all base tables and user-accessible viewsealdta dictionary.
No Oracle user shouleler alter UPDATEDELETE or INSERT) any rows or schema
objects contained in theY Sschema, because such activity can compromise riaigrity.
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Data Dictionary Structure

View naming convention:

View Prefix Purpose

USER User’s view (what is in your schema;
what you own)

ALL Expanded user’s view (what you can
access)

DBA Database administrator’s view (what is in
everyone’s schemas)

V$ Performance-related data
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Data Dictionary Structure (continued)

The data dictionary consists of sets of views. Emgncases, a set consists of three views
containing similar information and distinguishedrfr each other by their prefixes. For
example, there is a view nameg&ER_OBJECT Sanother nameAdLL_OBJECTS and a
third namedBA_OBJECTS

These three views contain similar information abmlyjects in the database, except that the
scope is differentUSER_OBJECT$ontains information about objects that you own or
createdALL_OBJECTScontains information about all objects to which y@ye access.
DBA_OBJECTSontains information on all objects that are owhgall users. For views
that are prefixed witlALL or DBA there is usually an additional column in the vieamed
OWNE® identify who owns the object.

There is also a set of views that is prefixed wigh These views are dynamic in nature and
hold information about performance. Dynamic perfante tables are not true tables, and
they should not be accessed by most users. Howaathase administrators can query and
create views on the tables and grant access te thews to other users. This course does
not go into details about these views.
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How to Use the Dictionary Views

Start with  DICTIONARY. It contains the names and
descriptions of the dictionary tables and views.

DESCRIBE DICTIONARY

Name Null? Type
TABLE_MAME WARCHARZ(30)
COMMENTS WARCHARZ(4000)

SELECT *
FROM dictionary
WHERE table_name ='USER_OBJECTS/;

TABLE_NAME COMMENTS
USER_OBJECTS Objects owned by the user
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How to Use the Dictionary Views
To familiarize yourself with the dictionary viewgou can use the dictionary view named
DICTIONARY. It contains the name and short description ohehctionary view to which
you have access.
You can write queries to search for informationagparticular view name, or you can search
the COMMENT®lumn for a word or phrase. In the example shah@aDICTIONARY
view is described. It has two columns. T®EELECTstatement retrieves information about
the dictionary view namedSER_OBJECTSTheUSER_OBJECTSiew contains
information about all the objects that you own.

You can write queries to search B®MMENT&Ilumn for a word or phrase. For example,
the following query returns the names of all vidhat you are permitted to access in which
the COMMENT&Ilumn contains the worcblumns:

SELECT table_name

FROM dictionary

WHERE LOWER(comments) LIKE ' %columns' ;

Note: The names in the data dictionary are uppercase.
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USER_OBJECT&nd ALL_OBJECTSViews

USER_OBJECTS:
 Query USER_OBJECT%o see all of the objects that
are owned by you
* |s a useful way to obtain a listing of all object
names and types in your schema, plus the
following information:
— Date created
— Date of last modification
— Status (valid or invalid)
ALL OBJECTS:
 Query ALL_OBJECTSto see all objects to which
you have access
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USER_OBJECTY¥iew

You can query th&)SER_OBJECTSiew to see the names and types of all the objects
your schema. There are several columns in this:view
. OBJECT_NAMHE\Name of the object
OBJECT_ID: Dictionary object number of the object
OBJECT_TYPEType of object (such aRABLE, VIEW, INDEX, SEQUENCE
CREATEDTimestamp for the creation of the object
LAST_DDL_TIME Timestamp for the last modification of the objezsulting from a
DDL command
STATUS Status of the objecWALID, INVALID , orN/A)
GENERATEDWas the name of this object system-generaté{® )

Note: This is not a complete listing of the columns. Ba@omplete listing, see
“USER_OBJECTS the Oracle Database Reference.

You can also query theLL_OBJECTSview to see a listing of all objects to which you
have access.
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USER_OBJECT¥iew

FROM user_objects
ORDER BY object_type;

SELECT object_name, object_type, created, status

OBJECT_NAME OBJECT_TYPE CREATED STATUS
REG_ID_Pi INDEX 10-DEC-03 WALID
DEPARTMENTS_SEQ SEQUENCE 10-DEC-03 WALID
REGIONS TABLE 10-DEC-O3 WALID
LOCATIONS TABLE 10-DEC-O3 WALID
DEPARTMENTS TABLE 10-DEC-O3 WALID
JOB_HISTORY TABLE 10-DEC-O3 WALID
JOB_GRADES TABLE 10-DEC-O3 WALID
EMPLOYEES TABLE 10-DEC-O3 WALID
JOBS TABLE 10-DEC-03 WALID
COUNTRIES TABLE 10-DEC-03 WALID
EMP_DETAILS VIEW WIEWY 10-DEC-03 WALID
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USER_OBJECT¥iew (continued)

The example shows the names, types, dates ofaneatid status of all objects that are

owned by this user.

The OBJECT_TYPEcolumn holds the values of eithEABLE, VIEW, SEQUENCE
INDEX, PROCEDUREUNCTION PACKAGEOr TRIGGER

The STATUScolumn holds a value &fALID, INVALID , or N/A. While tables are always
valid, the views, procedures, functions, packaged,triggers may be invalid.

The CATView

For a simplified query and output, you can queg/@ATview. This view contains only two
columns:TABLE_NAMENdATABLE_TYPE It provides the names of all yoiNDEX,
TABLE, CLUSTERVIEW, SYNONYMEQUENCEr UNDEFINEDobjects.

Oracle Database 10 g: SQL Fundamentals |

11-8



Table Information

USER_TABLES:
DESCRIBE user_tables

Name Null? Type
TABLE_MAME MOT MULL WARCHARZ(30)
TABLESPACE_MNAME WARCHARZ(30)
CLUSTER_MAME WARCHARZ(30)
IOT_MNAME WARCHARZ(30)

SELECT table_name
FROM user_tables;

TABLE_NAME
JOB_GRADES
REGIONS
COUNTRIES
LOCATIONS
DEPARTMENTS
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USER_TABLES/iew

You can use thelSER_TABLESiew to obtain the names of all of your tables. The
USER_TABLESiew contains information about your tables. Iniddd to providing the
table name, it contains detailed information ondtogage.

TheTABSview is a synonym of thedSER_TABLES/iew. You can query it to see a listing
of tables that you own:

SELECT table_name

FROM tabs;

Note: For a complete listing of the columns in tWtS8ER_TABLESiew, see
“USER_TABLESIn the Oracle Database Reference.

You can also query theLL_TABLESview to see a listing of all tables to which yowéa
access.
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Column Information

USER_TAB_COLUMNS
DESCRIBE user_tab_columns

Name Null? Type
TABLE_MAME MOT MULL WARCHARZ(ED)
COLUMN_MAME MOT MULL WARCHARZ(ED)
DATA_TYPE WARCHARZ(108)
DATA_TYPE_MOD WARCHARZ(3)
DATA_TYPE_OWNER WVARCHARZ(ED)
DATA_LENGTH MOT NULL MUMBER
DATA_PRECISION MUMBER
DATA_SCALE MUMBER
MULLAELE WARCHARZ(1)
COLUMN_ID MNUMBER
DEFAULT _LENGTH MNUMBER
DATA_DEFAULT LONG
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Column Information
You can query th&JSER_TAB_COLUMN&w to find detailed information about the
columns in your tables. While théSER_TABLESiew provides information on your table
names and storage, detailed column informatioausd in thdUSER_TAB_COLUMNS
view.

This view contains information such as:
e Column names
e Column data types
* Length of data types
* Precision and scale f6fUMBERolumns
* Whether nulls are allowed (Is ther&l®T NULL constraint on the column?)
* Default value

Note: For a complete listing and description of the catsm theUSER_TAB_COLUMNS
view, see USER_TAB_COLUMN® the Oracle Database Reference.
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Column Information

SELECT column_name, data_type, data_length,
data_precision, data_scale, nullable

FROM user_tab_columns

WHERE table_name = 'EMPLOYEES;

COLUMN_NAME DATA TYPE DATA_LENGTH DATA PRECISION DATA SCALE NUL

EMPLOYEE_ID NUMBER 22 B oM
FIRST_MAME WARCHARZ 20 i
LAST_MAME WARCHAR2 25 M
EmAIL WARCHAR2 25 M
PHOMNE_NUMBER WARCHAR2 20 i
HIRE_DATE DATE 7 i
JOB_ID WARCHAR2 10 i
SALARY NUMBER 22 g 2%
COMMISSION_PCT  NUMBER 22 2 2
MANAGER_ID NUMBER 22 5] a
DEFARTMENT _ID NUMBER 22 4 oy
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Column Information (continued)
By querying thdJSER_TAB_COLUMNS&Dle, you can find details about your columns such
as the names, data types, data type lengths,onst@ints, and default value for a column.
The example shown displays the columns, data tyfa¢a,lengths, and null constraints for

theEMPLOYEE®ble. Note that this information is similar to tnatput from the
ISQL*PlusDESCRIBEcommand.

Oracle Database 10 g: SQL Fundamentals | 11-11



Constraint Information

« USER_CONSTRAINT8escribes the constraint
definitions on your tables.

« USER_CONS_COLUMME&scribes columns that are
owned by you and that are specified in
constraints.

DESCRIBE user_constraints

Name Null? Type

CWWNER MOT NULL WARCHARZ(30)
CONSTRAINT_NAME MOT NULL WARCHARZ(30)
CONSTRAINT_TYPE WARCHAR2(T)
TABLE_MAME MOT NULL WARCHARZ(30)
SEARCH_COMDITION LONG

R_OWHMNER WARCHARZ(30)
R_COMNSTRAINT_MAME WARCHARZ(30)
DELETE_RULE WARCHARZ(S)
STATUS WARCHARZ(E)
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Constraint Information

You can find out the names of your constraints tyjpe of constraint, the table name to
which the constraint applies, the condition foraheonstraints, foreign key constraint
information, deletion rule for foreign key constres, the status, and many other types of
information about your constraints.

Note: For a complete listing and description of the catgmm theUSER_CONSTRAINTS
view, see USER_CONSTRAINTSN the Oracle Database Reference.
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Constraint Information

SELECT constraint_name, constraint_type,
search_condition, r_constraint_name,
delete_rule, status

FROM user_constraints

WHERE table name = 'EMPLOYEES;

CONSTRAINT_NAME CON SEARCH_CONDITION R_CONSTRAINT NAME DELETE_RULE STATUS

EMP_LAST NAME hn ¢ (AETIAMETIS ENABLED
EMP_EMAIL NN C EMAIL" IS NOT NULL ENABLED
EMP_HIRE DATE NN C '['\IHJTE—DATE" SO ENABLED
EMP_JOB_NN N et ENABLED
EMP_SALARY MIN  ©  salary >0 ENABLED
EMP_EMAIL UK u ENABLED
EMP_EMP_ID PK P ENABLED
EMP_DEPT FK R DEPT ID_PK MO ACTION  ENABLED
EMP_JOB_FK R JOB_ID_PK MO ACTION  ENABLED
EMP_MANAGER_FK R EMP_EMP_ID_FK MO ACTION  ENABLED
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USER_CONSTRAINT.&Example

In the example shown, thédSER_CONSTRAINTS®ew is queried to find the names, types,
check conditions, name of the unique constrairttttieforeign key references, deletion rule
for a foreign key, and status for constraints @BMPLOYEE®ble.

The CONSTRAINT_TYPIEan be:
. C(check constraint on a table)
P (primary key)
U (unique key)
R (referential integrity)
V (with check option, on a view)
O(with read-only, on a view)
TheDELETE_RULEan be:
CASCADEIf the parent record is deleted, the child resaacke deleted too.
NO ACTION A parent record can be deleted only if no chddards exist.
The STATUScan be:

ENABLED Constraint is active.
DISABLED: Constraint is made not active.
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Constraint Information

DESCRIBE user_cons_columns

Name Null?
OWWHER MNOT MULL
COMSTRAINT MAME MNOT MULL
TABLE MAME MNOT MULL
COLUMMN_MAME
POSITION

WVARCHARZ(30)
WVARCHARZ(30)
WYARCHARZ(30)
WARCHARZ(4000)
NUMEER

Type

FROM user_cons_columns
WHERE table_name = 'EMPLOYEES;

SELECT constraint_name, column_name

CONSTRAINT NAME
EMP_EMAIL UK
EMP_SALARY MIN
EMP_JOE NN
EMP_HIRE_DATE_NN

EMAIL
SALARY
JOB _ID
HIRE_DATE

COLUMN_NAME

11-14 Copyright © 2004, Oracle. All rights reserved.

Querying USER_CONS_COLUMNS

To find the names of the columns to which a constigpplies, query the
USER_CONS_COLUMNMistionary view. This view tells you the name oé tbwner of a
constraint, the name of the constraint, the tdidé the constraint is on, the names of the
columns with the constraint, and the original gosif column or attribute in the definition

of the object.

Note: A constraint may apply to more than one colum

You can also write a join between tHSER_CONSTRAINT&8ndUSER_CONS_COLUMNS
to create customized output from both tables.
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View Information

@ DESCRIBE user_views

Name Null? Type
WIEWY_MAME MNOT MULL WARCHARZ(30)
TEXT_LENGTH NUMBER
TEXT LONG

@ SELECT DISTINCT view_name FROM user_views;

VIEW_NAME

EMP_DETAILS_WVIEW

@ SELECT text FROM USer_views
WHERE view_name = 'EMP_DETAILS VIEW';

TEXT

SELECT e.employee_id, e.job_id, e.manager_id, e.departrment_id, d.locat ion_id, |.country_id,
e.first_name, e.last_name, e.salary, e.commissio n_pct, d. department_name, ].job_title, [ city,
|.state_province, c.cou ntry_name, r.region_name FROM employees e, departments d, jobs |, loca tions |,
countries c, regions r WHERE e.department_id = d.department_id AN D d.location_id = Llocation_id AMD
l.country_id = c.country_id AND c.region _id = r.region_id AND J.job_id = e_job_id WITH READ OMLY
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Views in the Data Dictionary

After your view is created, you can query the dhtéionary view calledJSER_VIEWSo
see the name of the view and the view definitidme Text of theSELECTstatement that
constitutes your view is stored iL®@NGcolumn. TheLENGTHcolumn is the number of
characters in thEELECTstatement. By default, when you select frobGINGcolumn,
only the first 80 characters of the column’s vadue displayed. To see more than 80
characters, use th8QL*Plus comman&ET LONG

SET LONG 1000

In the examples in the slide:

1. TheUSER_VIEWSolumns are displayed. Note that this is a palisthg.

2. The names of your views are retrieved.
3. TheSELECTstatement for thEMP_DETAILS VIEWs displayed from the
dictionary.

Data Access Using Views

When you access data using a view, the Oracle isperorms the following operations:
» It retrieves the view definition from the datatthoary tabletUSER_VIEWS
e It checks access privileges for the view baseetabl
» It converts the view query into an equivalent @pien on the underlying base table or
tables. In other words, data is retrieved fromamupdate is made to, the base tables.
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Seguence Information

DESCRIBE user_sequences

Name
SEGUENCE _MAME
Wl WALLIE
MAK WVALUE
INCREMEMT_BY
CYCLE_FLAG
ORDER_FLAG
CACHE_SIZE
LAST_MUMBER
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Null?
NMOT MULL

NMOT MULL

MOT MULL
NOT MULL

Type
WARCHARZ(30)
NUMBER
NUMBER
NUMBER
WARCHARZ(T)
WARCHAR2(1)
NUMBER
NUMBER

USER_SEQUENCBES8ew

TheUSER_SEQUENCE&w describes all sequences that are owned by\Wien you
create the sequence, you specify criteria thastared in theJSER_SEQUENCB&w.
The columns in this view are:

SEQUENCE_NAMBEame of the sequence

MIN_VALUE Minimum value of the sequence

MAX_VALUEMaximum value of the sequence

INCREMENT _BYValue by which sequence is incremented
CYCLE_FLAGDoes sequence wrap around on reaching limit?
ORDER_FLACAre sequence numbers generated in order?
CACHE_SIZE Number of sequence numbers to cache

LAST_NUMBERL_ast sequence number written to disk. If a seqaerses caching, the
number written to disk is the last number placethasnsequence cache. This number is

likely to be greater than the last sequence nuithiagéwvas used.
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Seguence Information

* Verify your sequence values in the
USER_SEQUENCHfata dictionary table.

SELECT  sequence_name, min_value, max_value,
increment_by, last_number

FROM user sequences;

SEQUENCE_NAME MIN_VALUE MAX VALUE INCREMENT _BY LAST _NUMBER
LOCATIONS_SEQ 1 9900 100 3300
DEPARTMENTS _SEQ 1 9950 10 280
EMPLOYEES_SEQ 1 1.0000E+27 1 207

« The LAST_NUMBERolumn displays the next
available sequence number if NOCACHES
specified.
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Confirming Sequences

After creating your sequence, it is documentedhéndata dictionary. Because a sequence is
a database object, you can identify it in tHéER_OBJECT 8ata dictionary table.

You can also confirm the settings of the sequencsekecting from the
USER_SEQUENCEHfata dictionary view.

Viewing the Next Available Sequence Value Without Incrementing It

If the sequence was created WK CACHHt is possible to view the next available
sequence value without incrementing it by querymgdSER_SEQUENCHSble.
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Synonym Information

DESCRIBE user_synonyms

Name Null? Type

SYNOMYM_NAME NOT MULL WARCHAR2(30)
TABLE_OWWNER WARCHAR2(30)
TABLE_MAME NOT MULL WARCHAR2(30)
DB_LINK WARCHAR2(128)
SELECT *
FROM user_synonyms;

SYNONYM_NAME TABLE_OWNER TABLE_NAME DB_LINK
EMP ORAL EMPLOYEES

11-18 Copyright © 2004, Oracle. All rights reserved.

USER_SYNONYMB8ew

TheUSER_SYNONYMIttionary view describes private synonyms (synosyhat are
owned by you).

You can query this view to find your synonyms. Yaan quenALL_SYNONYM® find
out the name of all of the synonyms that are alkalgo you and the objects on which these
synonyms apply.
The columns in this view are:
SYNONYM_NAMBame of the synonym
TABLE_OWNERwner of the object that is referenced by theogym
TABLE_NAMEName of the table or view that is referencedhigysynonym
DB_LINK: Name of the database link reference (if any)
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Adding Comments to a Table

* You can add comments to a table or column by
using the COMMENStatement:

COMMENT ON TABLE employees
IS 'Employee Information’;
Comment created.

« Comments can be viewed through the data
dictionary views:
— ALL_COL_COMMENTS
— USER_COL_COMMENTS
— ALL_TAB_COMMENTS
— USER_TAB_COMMENTS

11-19 Copyright © 2004, Oracle. All rights reserved.

Adding Comments to a Table

You can add a comment of up to 4,000 bytes abcotuann, table, view, or snapshot by
using theCOMMENStatement. The comment is stored in the data d@atioand can be
viewed in one of the following data dictionary viem theCOMMENT&lumn:

ALL_COL_COMMENTS

USER_COL_COMMENTS

ALL_TAB_COMMENTS

USER_TAB_COMMENTS

Syntax

COMMENT ON TABLE abl e | COLUMN t abl e. col um
IS 'text’;

In the syntax:
table is the name of the table
column is the name of the column in a table
text is the text of the comment

You can drop a comment from the database by setttogempty string'( ):
COMMENT ON TABLE employees IS '’
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Summary

In this lesson, you should have learned how to find
information about your objects through the followin g
dictionary views:

 DICTIONARY

- USER_OBJECTS
- USER_TABLES

- USER_TAB_COLUMNS

- USER_CONSTRAINTS

- USER_CONS_COLUMNS
- USER_VIEWS

- USER_SEQUENCES

- USER_TAB_SYNONYMS
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Summary

In this lesson, you learned about some of theahetiy views that are available to you. You
can use these dictionary views to find informatdsout your tables, constraints, views,
sequences, and synonyms.
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Practice 11: Overview

This practice covers the following topics:

* Querying the dictionary views for table and
column information

* Querying the dictionary views for constraint
information

* Querying the dictionary views for view information

* Querying the dictionary views for sequence
information

* Querying the dictionary views for synonym
information

« Adding a comment to a table and querying the
dictionary views for comment information
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Practice 11: Overview

In this practice, you query the dictionary viewdital information about objects in your
schema.
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Practice 11

1. For a specified table, create a script that tsgbe column names, data types, and data
types’ lengths, as well as whether nulls are alloviB¥dmpt the user to enter the table
name. Give appropriate aliases to the columASA_PRECISIONand
DATA_SCALESave this script in a file naméb_11 01.sql

For example, if the user entddEPARTMENT $he following output results:
COLUMHN_HAME DATA TYPE DATA LENGTH PRECISION SCALE HNUL

DEPARTMENT_ID MUMBER 22 4 oM
DEFARTMENT MNAME  WARCHARZ 30 M
MAMNAGER_|D NUMBER 22 B oy
LOCATION_ID NUMBER 22 4 oy

2. Create a script that reports the column namestcaint name, constraint type, search
condition, and status for a specified table. Yowstjoin theUSER_CONSTRAINTS
andUSER_CONS_COLUMNMNBles to obtain all of this information. Prompe tinser
to enter the table name. Save the script in anileedab_11_ 02.sq|l

For example, if the user entddEPARTMENT $he following output results:

COLUMN_NAME CONSTRAINT_NAME CON SEARCH_COHNDITION STATUS
"DEFPARTMEMNT_MAME"

DEPARTMEMT_MAME DEPT_MAME_MM C 1= NOT MULL ENABLED
DEPARTMEMT_ID DEPT_ID_P F ENABLED
LOCATION_ID DEPT_LOC_FK R ENABLED
MAMNAGER_ID DEPT_MGR_FK R ENABLED

3. Add a comment to theEPARTMENT®ble. Then query the
USER_TAB_COMMENYVi®w to verify that the comment is present.

COMMENTS
Company department infarmation including name, code, and location,

4. Find the names of all synonyms that are in yobhema.

SYNONYM_NAME TABLE_OWNER TABLE_MAME DB_LINK
EmPF ORA1 EMPLOYEES
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Practice 11

5. You need to determine the names and definitibadl of the views in your schema.
Create a report that retrieves view informatiom ¥iew name and text from the
USER_VIEWSIata dictionary view.

Note: Another view already exists. TiEeMP_DETAILS_VIEWwas created as part of
your schema. Also, if you completed practice 1Q yall see theDEPT50view.

Note: To see more contents oL®NGcolumn, use theSQL*Plus comman&ET
LONG n, wheren is the value of the number of characters oflt®&Gcolumn that

you want to see.

| VIEW NAME | TEXT

SELECT emplayee_id, last_name employee, department_id FROM
employees

EMPLOYEES WU

SELECT e.employee_id, e.job_id, e.manager_id, e.department_id,
d.locat ion_id, l.country_id, e first_name, e.last_name, e.salary,
e.commissio n_pct, d.department_name, |.job_title, l.city,
|.state_province, c.cou ntry_name, rregion_name FROM employees e,
departments d, jobs |, loca tions |, countries ¢, regions r WHERE
e.department_id = d.department_id AN D d.location_id = | location_id
AMD | country_id = c.country_id AMD c.region _id = r.region_id AMD
J.job_id = e job_id YWITH READ OMLY

EMP_DETAILS _WIEWY

6. Find the names of your sequences. Write a queayscript to display the following
information about your sequences: sequence nameimmui value, increment size,

and last number. Name the scigdh 11 06.sgl . Run the statement in your script.
|  SEQUENCE_NAME | MAX_VALUE | INCREMENT BY | LAST _NUMBER
IDEPARTMENTS_SEQ | 9990 | 10 || 280
[DEPT_ID_SEQ | 1000 | 10 || 200
[EMPLOYEES_SEQ | 1.0000E+27 | 1 || 207
ILOCATIONS_SEQ | 9900 | 100 | 3300
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Table Descriptions and Data



Human Resources (HR)
Data Set

LOCATIONS DEPARTMENTS JOB_HISTORY
LOCATION D DEPARTMENT 1D EMPLOYEE ID
STREET_ADDRESS |~ ——| DEPARTHENT_NAME | START DATE
POSTAL CODE |- MANAGER 1D 0.1 END_DATE
CITY LOCATION D J0B D
STATE_PROVINCE : DEPARTMENT 1D
COUNTRY D 0.1 : :
0.1 0.1 !
COUNTRIES EMPLOYEES |/ 1
COUNTRY D EMPLOYEE ID
COUNTRY HAME MAHAGER_ID JOBS
REGION _ID DEPARTMENT 10 108 1D
FIRST HAME 1| JOB_TMLE
" LAST_NAME : MIN SALARY
1.1 | EMAIL MAX_SALARY
1| PHONE_HUMBER
0.1 HIRE_DATE
J0B 1D
REGIONS SALARY
REGION ID COMMISSION PCT JOB_GRADES
REGIOH_HAME : GRADE_LEVEL
LOWEST_SAL
HIGHEST_SAL
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Human Resources (HR) Data Set

The Human Resources (HR) schemaiis part of the Oracle Common Schemathat can be
installed in an Oracle database. The practicesin this course use the data from the HR
schema.

Table Descriptions
REG ONS contains rows representing a region (such as Americas, Asia, and so on).
COUNTRI ES contains rows for countries, each of which are associated with aregion.

LOCATI ONS contains the addresses of specific offices, warehouses, and/or production sites
of acompany in a particular country.

DEPARTMENTS shows details of the departments in which employees work. Each
department can have arelationship representing the department manager in the EMPLOYEES
table.

EMPLOYEES contains details about each employee who works for a department. Some
employees may not be assigned to any department.

JOBS contains the job types that can be held by each employee.

JOB_HI STORY contains the job history of the employees. If an employee changes
departments within the job or changes jobs within the department, anew row isinserted in
this table with the old job information of the employee.

JOB_GRADES identifies asalary range per job grade. The salary ranges do not overlap.
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COUNTRI ES Table

DESCRI BE countri es

| Name || Null? || Type |
ICOUNTRY_ID MOT MULL ||CHAR(Z) |
ICOUNTRY_MAME | | WARCHARZ(AD) |
IREGION_ID | |[NUMBER |
SELECT * FROM countri es;

| cgiil COUNTRY_NAME | REGION_ID

CA |Canada I 2 |
|DE ||Gerrnan3,r || 1 |
UK |United Kingdarm I 1]
|US |||._Jnited states of America || 2 |
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DEPARTMENTS Table

DESCRI BE departnents

| Name || Null? || Type |
IDEPARTMENT _ID [MOT MULL |MUMBER(4) |
IDEPARTMENT_MAME NOT NULL [WARCHARZ(30) |
IMANAGER_ID I |MUMBER(E) |
ILOCATION_|D I MUMBER(4) |

SELECT * FROM departnments;

DEPARTMENT_ID | DEPARTMENT NAME | MANAGER ID [ LOCATION_ID

|

| 10 | Adrministration I 200 || 1700 |
| 20 ||Marketing I 201 || 1800 |
| 50 ||Shipping I 124 || 1500 |
| B0 (|IT | 103 || 1400 |
| a0 |[Sales | 149 || 2500 |
| 90 |[Executive | 100 || 1700 |
| 110 || Accounting | 205 || 1700 |
| 190 |Contracting | I 1700 |

g rows selected.
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EMPLOYEES Table
DESCRI BE enpl oyees

| Name | Null? | Type
[EMPLOYEE_ID INOT MULL INUMBER(5)

FIRST _MNAME | WARCHARZ (20)

ILAST MNAME INCT MULL ARCHARZ (25)

[EMAIL INOT MULL WARCHAR?Z (25)
IPHOME_MUMBER | WARCHARZ (20)

HIRE_DATE INOT NULL IDATE

JOB_ID INOT MULL WARCHARZ (10)

SALARY | INUMBER(S,2)
(COMMISSION_PCT | INUMBER(2,2)

MANAGER_ID | INUMBER(E)

IDEPARTMENT _ID | INUMBER (4]
[EMPLOYEE_ID|[FIRST_NAME [LAST NAME| EMAIL |PHONE_NUMBER |HIRE_DATE
| 100 ||Steven King |SKING 515123 4567 17-JUN-57
| 101 |[Meena Kochhar  ||MKOCHHAR |[515.123. 4568 [21-SEP-89
| 102 | |Lex De Haan  |LDEHAAM ||515.123.4569 M3-JAN-23
| 103 ||Alexander  |Hunold \AHUNMOLD 590 423 4567 I03-JAM-50
| 104 ||Bruce [Ernst IBERNST (/590,423 4568 [21-MAY-91
| 107 | |Diana ILorentz IDLOREMTZ ||550.423 5567 07-FEE-29
| 124 | Kevin Mourgos  ||KMOURGOS B50.123.5234 116-NOD-99
| 141 |[Trenna R ajs TRAJS I650.121.8003 N7-0CT-95
| 142 ||[Curtis Davies ICDAVIES  ||B50.121.2094 [29-JAN-97
| 143 |[Randall Matos IRMATOS  ||B50.121.2574 15-MAR-23
| 144 ||Peter W argas IPVARGAS  |[B50.121.2004 09-JUL-38
| 149 |[Eleni \Zlotkey IEZLOTKEY |[011.44.1344 429018 [23-JAMN-00
| 174 ||Ellen Ahel \EABEL 011,44 1644 429267 [11-MAY-06
| 176 |\Jonathon Taylor UTAYLOR  |I011.44.1644. 429265 24-MAR-93
| 178 |[Kimberely  ||[Grant IKGRANT  011.44 1644 429263 24-MAY-99
| 200 | Jennifer Whalen WWHALEN (515,123,444 N7-SEP-57
| 201 |Michael Hartstein  |MHARTSTE ||515.123.5555 17-FEB-96
| 202 ||Pat Fay IPFAY 1603123 666G M7-Al 597
| 205 ||Shelley Higgins ISHIGGING 5151238080 07-JUM-34
| 206 |[William Gietz WGIETZ  515.123.8181 I07-JUM-04

20 rows selected.
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EMPLOYEES Table (continued)

| JOB_ID [SALARY |[COMMISSION_PCT [MANAGER_ID [DEPARTMENT _ID|

AD PRES | 24000 || I I 50 |
A0 P | 17000 | I 100 | a0 |
AD_WP | 17000 | I 100 || an |
IT_PROG || 9000 | I 102 || B0 |
IT PROG | &O0D || I 103 | B0 |
IT_PROG || 4200 | I 103 || B0 |
|ST_MAN | =a00 || I 100 || 50 |
ST CLERK || 3500 || I 124 | 50 |
ST CLERK || 3100 | I 124 || 50 |
ST CLERK || 2800 | I 124 || 50 |
ST CLERK || 2500 || I 124 | 50 |
SA MAN || 10500 | 2| 100 || a0 |
SA_REP | 11000 | 3| 143 | an|

=48 _REP g&00 ” | 145 |
arer [ oo | we| |

AD_ASST | 4400 | I 101 | 10|
MK MAN || 13000 | I 100 || 20 |
MK_REP | mO00 | I 201 || 20 |
AC_MGR || 12000 | I 101 || 110 |
AC_ACCOUNT| 8300 | I 205 || 110 |

20 rowes selected.
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JOBS Table

DESCRI BE | obs

| Name || Null? || Type |
JOB_ID ([MOT MULL [WARCHAR2(10) |
JOB_TITLE NOT NULL [VARCHAR2(35) |
IMIN_SALARY I MUMBER(E) |
IMAX_SALARY I MUMBER(E) |

SELECT * FROM j obs;

| aRE JOB_TITLE | MIN_SALARY || MAX SALARY |
AD_PRES |President | 20000 || 40000 |
AD_WP |Adrministration Vice President || 15000 || 30000 |
AD_ASST |Administration Assistant I 3000 | | 6000 |
AC MGR |Accounting Manager I a200 | | 16000 |
AC_ACCOUNT  |Public Accountant | 4200 || 9000 |
SA_MAN |Sales Manager I 10000 || 20000 |
SA REP |Sales Representative I 6000 | | 12000 |
ST_MAN | Stock Manager | 5500 || 5500 |
ST_CLERK |Stock Clerk I 2000 | | 5000 |
IT_PROG |Pragrammer I 4000 | | 10000 |
WK MAN |Marketing Manager I 9000 | | 15000 |
IMK_REP |Marketing Representative | 4000 || o000 |

12 rowes selected.
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JOB_GRADES Table

DESCRI BE j ob_gr ades

| Name || Null? || Type |
(GRADE_LEVEL I |WARCHARZ(3)

LOWEST SAL I |NUMBER

HIGHEST SAL I NUMBER

SELECT * FROM j ob_gr ades;

| GrRa | LOWEST SAL | HIGHEST SAL !
A I 1000 | 2999 |
B I 3000 | 5099 |
[ I 6000 | 9999 |
[s I 10000 | 14399 |
E I 15000 | 24999 |
IF I 25000 || 40000 |

B rows selected.
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JOB_HI STORY Table

DESCRI BE j ob_hi story

| Name | Mull? | !
[EMPLOYEE_ID [MOT MULL NUMBER(E) |
ISTART_DATE MOT MULL |DATE |
[END_DATE [MOT MULL |DATE |
JOB_ID MOT MULL WARCHARZ2(10) |
IDEPARTMENT ID | NUMBER(4) |
SELECT * FROM j ob_hi story;
| EMPLOYEE_ID | START_DAT |END_DATE | JOBID | DEPARTMENT_ID
| 102 [13-JAN93  [24-JULDB  |IT_PROG I B0 |
| 101 [21-SEP-89  |[27-0CT-93  |AC_ACCOUNT | 10|
| 101 |28-0CT-93  |[15-MAR-97  ||AC_MGR I 10|
| 201 |[17-FEB-95  |[13-DEC-23  |MK_REF I 20 |
| 114 |2-MAR98  |[31-DEC92 [T CLERK I 50 |
| 122 |01-JAN-92  |[31-DEC-99 ||ST_CLERK I 50 |
| 200 |[17-5EP-B7  [[17-JUN-93  |[AD ASST I 90 |
| 176 ||24-MAR-98  |[31-DEC-33  |[SA REP I a0 |
| 176 |D1-JAN-93  [31-DEC-92  |[SA_MAN I a0 |
| 200 |01-JUL-94  [31-DEC98  [|AC ACCOUNT | an |

10 rowes selected.

Oracle Database 10g: SQL Fundamentals | B-10




LOCATI ONS Table

DESCRI BE | ocati ons

[COUMTRY_ID

| Name || Null? || Type |
ILOCATION_ID [MOT MULL NUMBER{4) |
\STREET _ADDRESS I |vARCHARZ (D) |
IPOSTAL CODE I [WARCHAR2(12) |
ICITY [MOT WULL | ARCHARZ(3) |
\STATE_PROMVINCE WARCHARZ(25) |

|

|cHARZ)

SELECT * FROM | ocati ons;

LOCATION ID |[STREET _ADDRESS [POSTAL CODE| CITY

|STATE_PROVINCE [CO |

1400 EHDd” LR Southlake | Texas Us
1500 2011 Interiars Bhed (99235 E””‘“Sa” AT us
FANCISCO
| 1700 2004 Charade Rd 93199 |Seattle  |[Washington |us |
| 1800 460 Bloor St. %Y. |[OM MSS 1%8 |[Toronto  ||Ontario o |
Magdalen Centre,
2800 |[The Oxford Science ||OX8 978 Duford Cxford ] 24
Fark
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REG ONS Table

DESCRI BE r egi ons

| Name || Null? || Type

IREGION_ID [MOT MULL |MUMBER

IREGION_MAME I |WARCHARZ(25)

SELECT * FROM regi ons;
| REGION_ID | REGION_NAME !
| 1 ||Eur|:|pe |
| 2 ||ﬂameri|:as |
| 3 || Asia |
| |

4 |Middle East and Africa
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Oracle Join Syntax
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Objectives

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

« Write SELECTstatements to access data from
more than one table using equijoins and non-
equijoins

* Use outer joins to view data that generally does
not meet a join condition

« Join a table to itself by using a self-join

C-2 Copyright © 2004, Oracle. All rights reserved.

Objectives

This lesson explains how to obtain data from mbastone table. foinis used to view
information from multiple tables. Hence, you gaim tables together to view information
from more than one table.

Note: Information on joins is found in “SQL Queries angb§ueries: Joins” in
Oracle SQL Reference.

Oracle Database 10 g: SQL Fundamentals | C-2




Obtaining Data from Multiple Tables

EMPLOYEES DEPARTMENTS
[EMPLOYEE_ID |[LAST_NAME |DEPARTMENT_ID [DEPARTMENT_ID|DEPARTMENT_NAME|[LOCATION_ID
| 100 | [King o0 | 10 |Administration | 1700
| 101 |[Kachhar a0 | 20 |Marketing | 1800
ves | 50 |Shipping | 1500
| 202 |[Fay 0 | B0 |IT | 1400
| 205 |[Higains 10 | a0 |Sales | 2500
| 206 |[Gietz 110 | 90 [Executive | 1700
| 110 |Accounting | 1700
| 190 |Contracting | 1700

| |

[EMPLOYEE_ID [DEPARTMENT_ID [DEPARTMENT_NAME
| 200 || 10 |[Administratian
| 201 || 20 [Marketing
| 202 || 20 [Marketing
| 102 90 [Executive
| 205 || 110 [Accounting
| 206 || 110 [Accounting
C-3 Copyright © 2004, Oracle. All rights reserved.

Data from Multiple Tables

Sometimes you need to use data from more thanadxhe tn the slide example, the report
displays data from two separate tables:

* Employee IDs exist in thEMPLOYEE®ble.

* Department IDs exist in both tlEEMPLOYEE&GndDEPARTMENT®bles.

* Department names exist in tibEPARTMENT®ble.

To produce the report, you need to link EPLOYEE&ndDEPARTMENT®bles and
access data from both of them.
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Cartesian Products

» A Cartesian product is formed when:
— Ajoin condition is omitted
— Ajoin 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 conditionina WHERElause.
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Cartesian Products

When a join condition is invalid or omitted comg@ist, the result is &artesian product, in
which all combinations of rows are displayed. Alus in the first table are joined to all
rows in the second table.

A Cartesian product tends to generate a large nuoflyews, and the result is rarely useful.
You should always include a valid join conditiorless you have a specific need to combine
all rows from all tables.

Cartesian products are useful for some tests whamged to generate a large number of
rows to simulate a reasonable amount of data.
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Generating a Cartesian Product

EMPLOYEES20 rows) DEPARTMENT38 rows)
[EMPLOYEE_ID [LAST NAME |DEPARTMENT_ID [DEPARTMENT_ID [DEPARTMENT_NAME [LOCATION_ID
| 100 [[King | o0 | 10 | [Administration [ 1700
| 101 |[Kachhar | 50 | 20 |Marksting | 1800
. | &0 |[Shipping | 1500
| 202 |[Fay | 20 | B0 I | 1400
| 205 |[Higgins | 110 | 80 |[Sales | 2500
| 206 |[Gietz | 110 | 90 [Executive [ 1700
| 110 [Accounting [ 1700
| 190 [Contracting [ 1700

20 rows selected. l I

3 rows selected.

[EMPLOYEE_ID [DEPARTMENT_ID [LOCATION_ID
| 100 | a0 | 1700
| 101 o0 | 1700
Cartesian product: | 02| o0 || 1700
20 x 8 = 160 rows | ]| o 7o
| 104 | B0 | 1700
| 107 || B0 || 1700

160 rows selected.
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Cartesian Products (continued)

A Cartesian product is generated if a join condii®omitted. The example in the slide
displays employee last name and department nametfreEMPLOYEE&nd
DEPARTMENT®bles. Because no join condition has been spdgciiérows (20 rows)
from theEMPLOYEES$able are joined with all rows (8 rows) in tbEPARTMENT®Gble,
thereby generating 160 rows in the output.

SELECT last_name, department_name dept_name
FROM employees, departments;

| LAST_NAME | DEPT_NAME
|King |Administratinn
|Ku:n::hhar |Administratinn

|De Haan |Administratinn

160 rows selected.
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Types of Joins

Oracle-proprietary joins SQL:1999—-compliant joins
(81 and earlier releases)
* Equijoin « Cross join
* Non-equijoin * Natural join
« Outer join * Using clause
« Self-join * Full (or two-sided)
outer join

* Arbitrary join
condition for outer
join
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Types of Joins
Prior to the the release of Oradl&hatabase, the join syntax was proprietary.

Note: The SQL:1999—compliant join syntax does not offey performance benefits over
the Oracle-proprietary join syntax that existegiior releases. For detailed information
about the SQL:1999—compliant join syntax, see Le&so
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Joining Tables Using Oracle Syntax

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

SELECT tablel.colum, table2.colum
FROM tabl el, table2
WHERE tabl el. columl = tabl e2. col umz2;

* Write the join condition in the =~ WHERElause.

* Prefix the column name with the table name when
the same column name appears in more than one
table.
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Defining Joins
When data from more than one table in the datalsagsguired, goin condition is used.
Rows in one table can be joined to rows in anothigle according to common values that
exist in corresponding columns (that is, usualiynary and foreign key columns).

To display data from two or more related tablestena simple join condition in th&/HERE
clause.

In the syntax:

t abl el. col um denotes the table and column from which data réeretd
tabl el. col uimml = s the condition that joins (or relates) the talitegether
t abl e2. col um?2

Guid€dlines

* When writing aSELECTstatement that joins tables, precede the columrervaith
the table name for clarity and to enhance datahesess.

» If the same column name appears in more thanaiie,tthe column name must be
prefixed with the table name.

* To joinn tables together, you need a minimumef join conditions. For example,
to join four tables, a minimum of three joins isju@ed. This rule may not apply if
your table has a concatenated primary key, in wbade more than one column is
required to uniquely identify each row.
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EMPLOYEES

EMPLOYEE_ID

DEPARTMENT_ID

200

10

201

20

202

20

124

50

141

a0

142

a0

50

144

a0

103

G0

104

=]

107

60

145

=i

174

a0

176

|
|
|
|
|
|
|
| 143
|
|
|
|
|
|
|
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|

Foreign key

Equijoins

DEPARTMENTS

DEPARTMENT_ID

| DEPARTMENT_NAME

10

|Ac|ministrati0n

20

|Marketing

20

|Marketing

5

[}

|Shipping

5

o

|Shipping

50

|Shipping

5

[}

|Shipping

5

o

|Shipping

60

I

&0 [iT

60

T

a0

|Sa|es

80

|Sa|es

50

|Sa|es

|
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Primary key

Equijoins

To determine an employee’s department name, yoyaagrthe value in the
DEPARTMENT_Izolumn in theEMPLOYEE®able with theDEPARTMENT _Ivalues in
theDEPARTMENT®ble. The relationship between tBRIPLOYEEGNdDEPARTMENTS
tables is amquijoin—that is, values in thBEPARTMENT _IZzolumn in both tables must
be equal. Frequently, this type of join involvesmary and foreign key complements.

Note: Equijoins are also callesimple joins or inner joins.
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Retrieving Records

with Equijoins

SELECT employees.employee_id, employees.last name,
employees.department_id, departments.department_id,
departments.location_id

FROM employees, departments

WHERE | employees.department_id = departments.depart ment_id; |
= =
[ EMPLOYEELID | LAST_ NAME | DEPARTMENTID | DEPARTMENT_ID LOCATION_ID
| 200 |[whalen | 10| 10 1700
| 201 |[Hartstein | 0] 20 1800
| 202 |[Fay | 20| 20 1800
| 124 [Mourgos | &0 | &0 1800
| 141 |Rajs | 50| 50 1500
| 142 |[Davies | 50 | 50 1500
| 143 [Matos | &0 | &0 1800
| 144 |[wargas | 50| 50 1500

19 rows selected.

C-9
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Retrieving Records with Equijoins

In the slide example:

e« TheSELECTclause specifies the column names to retrieve:
- Employee last name, employee number, and depatrimember, which are

columns in th&eMPLOYEE®ble

- Department number, department name, and locafipwihich are columns in

the DEPARTMENT®ble

 TheFROMIlause specifies the two tables that the database access:
- EMPLOYEE®ble

- DEPARTMENT®ble

 TheWHEREclause specifies how the tables are to be joined:

EMPLOYEES.DEPARTMENT _ID = DEPARTMENTS.DEPARTMENT _ID
Because thOEPARTMENT _Izolumn is common to both tables, it must be prefikg the

table name to avoid ambiguity.
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Additional Search Conditions
Using the ANDOperator

EMPLOYEES DEPARTMENTS
[ LAST NAME |  DEPARTMENT_ID | DEPARTMENT_ID | DEPARTMENT_NAME
[whalen | 10 | 10 [Administration
|Hanstein | 20 | 20 |Marketing
[Fay | 20 | 20 |[Marketing
|M0urgus | a0 | al |Shipping
[Rajs | &0 | 50 |[Shipping
[Davies | 50 | 50 |[Shipping
[Matos =] 50 [Shipping
argas a0 50 |Shipping
[Hunald | &0 | B0 |[IT
[Emst | &0 | B0 |[IT
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Additional Search Conditions

In addition to the join, you may have criteria jamur WHER[Elause to restrict the rows
under consideration for one or more tables in ¢ive JFor example, to display employee
Matos’s department number and department name, ged an additional condition in the
WHERElause.

SELECT last_name, employees.department_id,
department_name
FROM employees, departments
WHERE employees.department_id = departments.depart ment_id
AND last_name = 'Matos';

| LAST_NAME | DEPARTMENT _ID | DEPARTMENT_NAME
|Mat|:|5 | 50 |Shipping
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Qualifying Ambiguous Column Names

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

* Use table prefixes to improve performance.

* Use column aliases to distinguish columns that
have identical names but reside in different tables

Cc-11 Copyright © 2004, Oracle. All rights reserved.

Qualifying Ambiguous Column Names

You need to qualify the names of the columns inthd¢ERIElause with the table name to
avoid ambiguity. Without the table prefixes, BEPARTMENT _IZolumn could be from
either theDEPARTMENT®@ble or theeMPLOYEE®able. It is necessary to add the table
prefix to execute your query.

If there are no common column names between thedlles, there is no need to qualify
the columns. However, using the table prefix imgoperformance, because you tell the
Oracle server exactly where to find the columns.

The requirement to qualify ambiguous column naraesdso applicable to columns that may
be ambiguous in other clauses, such asStheECTclause or th©RDER BYclause.
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Using Table Aliases

« Use table aliases to simplify queries.
* Use table prefixes to improve performance.

SELECT[e.gmployee_id, e.laft_hame, e.deparfmént_id,
[d.flepartment_id, d.locitidn_id

FROM employees e partments d |:|

WHERE epartment_id = d.de@ment_id;
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Using Table Aliases

Qualifying column names with table names can bg tigre consuming, particularly if table
names are lengthy. You can uable aliases instead of table names. Just as a column alias
gives a column another name, a table alias gitabla another name. Table aliases help to
keep SQL code smaller, therefore using less memory.

Notice how table aliases are identified in BElROMlause in the example. The table name is
specified in full, followed by a space and thenttlge alias. ThEMPLOYEE®ble has
been given an alias ef and theDEPARTMENT®ble has an alias df

Guiddines
» Table aliases can be up to 30 characters in lebgthshorter aliases are better than
longer ones.

» If atable alias is used for a particular tablenean theFROMlause, then that table
alias must be substituted for the table name througtheSELECTstatement.

* Table aliases should be meaningful.

* The table alias is valid for only the curr@ELECTstatement.
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Joining More Than Two Tables

EMPLOYEES DEPARTMENTS LOCATIONS

[ LAST NAME DEPARTMENT_ID | DEPARTMENT_ID LOCATION_ID [ LocaTion_ D || aTy

[King 50 | 10 700 | 1400 |[Southlake

[Kochhar 80 | 20 1800 | 1500 |[South San Francisco

[De Haan N | &0 1500 | | 1700 |[Seattle

[Hunald BO | B0 1400 | 1800 |[Toranta

[Ermet ED | B0 20| 2500 |[Oxford

|L0rentz B0 | 30 1700

IMourgas sl | 110 1700

[Rais &0 | 190 1700

|Davies &0 8 rows selected.

|Matns al

|Vargas a0

[Ziatkey 80

[abel 80

|Tay|0r ol

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.
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Additional Search Conditions

Sometimes you may need to join more than two tablesexample, to display the last
name, the department name, and the city for eagogee, you have to join the
EMPLOYEEDEPARTMENT &NdLOCATIONStables.

SELECT e.last_name, d.department_name, |.city
FROM employees e, departments d, locations |
WHERE e.department_id = d.department_id
AND d.location_id = l.location_id;

| LAST_NAME | DEPARTMENT_NAME | CITY
Hunold I |Southlake
|Ernst |IT |Snuthlal{e
|L|:|rentz |IT |Snuthlake
|hf1|:|urg|:|5 |Shipping |S|:|uth =an Francisco
|Hajs |Shipping |S|:|L|th =an Francisco
|Davies |Shipping |S|:|uth San Francisco

19 rows selected.
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Non-Equijoins

EMPLOYEES

| LAST_NAME

SALARY

|King

24000

|Kochhar

17000

|De Haan

17000

|Hun0|d

3000

|Ernst

5000

|L0rentz

4200

|M0urgos

5800

|Rajs

3500

|Davies

3100

|Matos

2600

|Vargas

2500

|Zlotkey

10500

[Abel

11000

|Tay|0r

5600

20 rows selected.
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JOB_GRADES

[ GRA

LOWEST_SAL | HIGHEST_SAL

|

1000 |

29539

]

3000 ||

5999

lc

G000 |

9999

]

10000 |

14999

[E

15000 |

24999

IF

25000 |

40000

Salary in the EMPLOYEES

table must be between

lowest salary and highest
salary in the JOB_GRADES

table.
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Non-Equijoins

A non-equijoin is a join condition containing somiaethother than an equality operator.

The relationship between tEMPLOYEE&ble and thdOB_GRADE®able is an example
of a non-equijoin. A relationship between the tablés is that th8 ALARYcolumn in the
EMPLOYEE®ble must be between the values inUWEST _SALARaNd
HIGHEST_SALARYolumns of theJOB_GRADES®able. The relationship is obtained using
an operator other than equality (=).
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Retrieving Records
with Non-Equijoins

FROM employees
WHERE e.salary

SELECT e.last_name, e.salary, j.grade_level

e, job_grades |

| BETWEEN j.lowest_sal AND j.highest_sal; |

| LAST_NAME

SALARY

| GRA

|Matos

2600 ||

|Vargas

2500 ||

|L0rentz

1200 B

|M0urgos

5800 |[B

|Rajs

300 B

|Davies

3100 B

|Wha|en

00 |[B

|Hun0|d

000 |[c

|Ernst

G000 |[c

20 rows selected.
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Non-Equijoins (continued)

The slide example creates a non-equijoin to evalaatemployee’s salary grade. The salary
must bebetween any pair of the low and high salary ranges.
It is important to note that all employees appeactdy once when this query is executed.

No employee is repeated in the list. There arerasons for this:

* None of the rows in the job grade table contaadgs that overlap. That is, the salary
value for an employee can lie only between thedalary and high salary values of

one of the rows in the salary grade table.

« All of the employees’ salaries lie within the limithat are provided by the job grade
table. That is, no employee earns less than thedbwalue contained in the

LOWEST_SAlcolumn or more than the highest value containdden
HIGHEST_ SALcolumn.

Note: Other conditions (such &= and>=) can be used, bBETWEEIN the simplest.
Remember to specify the low value first and thénhiglue last when usirge TWEEN

Table aliases have been specified in the slide plafar performance reasons, not because

of possible ambiguity.
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Outer Joins

DEPARTMENTS

| DEPARTMENT_NAME

DEPARTMENT_ID

|Administrati0n

10

|Marketing

20

|Shipping

a0

T

60

|Sa|es

50

|Executive

90

|Accounting

110

|Comracting

190

8 rows selected.

C-16

EMPLOYEES

DEPARTMENT_ID

[ LAST_NAME

90 |[King

90 [(Kochhar

a0 |De Haan

B0 [Hunold

B0 |Ern91

&0 |L0rentz

a0 |M0urgos

&0 [Rajs

al |Davies

50 |Matos

a0 |Vargas

20 rows selected.
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80 [Zlotkey

There are no employees
in department 190.

Returning Records with No Direct Match with Outer J
If a row does not satisfy a join condition, the rdaes not appear in the query result. For
example, in the equijoin condition of tEMPLOYEE&GndDEPARTMENT®bles,

employee Grant does not appear because theradispastment ID recorded for her in the
EMPLOYEE®ble. Instead of seeing 20 employees in the restiltyou see 19 records.

SELECT e.last_name, e.department_id, d.department_n
FROM employees e, departments d
WHERE e.department_id = d.department_id;

oins

ame

| LAST_NAME | DEPARTMENT _ID | DEPARTMENT_NAME
|Wha|en | 10 |Administrati|:|n

|Hartstein | 20 |Marketing

|FEI'_-,-' | 20 |Marketing

|h-'1|:|urg|:|5 | 50 |Shipping

19 rows selected.
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Outer Joins Syntax

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

* The outer join operator is the plus sign (+).

SELECT t abl el. col unm, tabl e2. col um
FROM tablel, table2
WHERE t abl el. col um(+) = table2. col um;

SELECT t abl el. col unm, tabl e2. col um
FROM tablel, table2
WHERE t abl el. col um = tabl e2. col um(+);
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Using Outer Joins to Return Records with No Direct Match
The missing rows can be returned ifauer join operator is used in the join condition. The
operator is a plus sign enclosed in parenthesesu(t)it is placed on the “side” of the join
that is deficient in information. This operator hias effect of creating one or more null
rows, to which one or more rows from the nondefitiable can be joined.
In the syntax:
tabl el. col um = is the condition that joins (or relates) the taktegether
t abl e2. col unmm (+) s the outer join symbol, which can be placed ¢hegiside of
theWHERElause condition, but not on both sides. (Placedtiter join symbol following
the name of the column in the table without theahiatg rows.)
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Using Outer Joins

SELECT e.last name, e.department_id, d.department_n ame
FROM employees e, departments d

WHERE| e.department _id(+) = d.department _id ; |

| LAST_NAME

DEPARTMENT_ID

DEPARTMENT_NAME

|Wha|en

10 |Administrati0n

|Hanstein

20 |Marketing

[Fay

20 |Marketing

|M0urgos

|Rajs

&0 [Shipping

|Davies

50 [Shipping

|Matos

|
|
|
|
| 50 |[Shipping
|
|
|

&0 [Shipping

Gietz

110

Accounting

Contracting |‘

20 rows selected.
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Using Outer Joins to Return Records with No Direct Match (continued)

The slide example displays employee last namesrtiepnt IDs, and department names.
The Contracting department does not have any eraptoylhe empty value is shown in the

output.

Outer Join Restrictions

» The outer join operator can appear on amgside of the expression - the side that has
information missing. It returns those rows from ¢alele that have no direct match in

the other table.

* A condition involving an outer join cannot use theoperator or be linked to another

condition by theORoperator.
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Self-Joins

EMPLOYEES (WORKER) EMPLOYEES (MANAGER)
[ EMPLOYEE_ID | LAST NAME | MANAGER_ID | EMPLOYEE_ID | LAST_NAME
| 100 [[King | | 100 |[King

| 101 [Kachhar | 100 | 101 [Kachhar

| 102 [De Haan | 100 | 102 |[De Haan

| 103 [Hunold | 102 | 103 [Hunold

| 104 [Emst | 103 | 104 |[Ermst

| 107 Larentz | 103 | 107 [Lorentz

| 124 [Mourgos | 100 | 124 [Mourgos

MANAGER_1Dn the WORKERable is equal to
EMPLOYEE_IDn the MANAGERable.
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Joining a Table to Itself

Sometimes you need to join a table to itself. Tad tine name of each employee’s manager,
you need to join thEMPLOYEE®able to itself; this type of join is calledsaf-join.

For example, to find the name of Lorentz’s managewu, need to do the following:
* Find Lorentz in th&eMPLOYEE®ble by looking at theAST_NAMEolumn.
* Find the manager number for Lorentz by lookinghetMANAGER_Izolumn.
Lorentz’'s manager number is 103.
* Find the name of the manager who BEAMPLOYEE_IDL03 by looking at the
LAST_NAMEolumn. Hunold’s employee number is 103, so Humeldbrentz’s
manager.

In this process, you look in the table twice. Tinstftime you look in the table to find
Lorentz in theLAST_NAMEolumn and thtMANAGER _IDvalue of 103. The second time
you look in theEMPLOYEE_ IDcolumn to find 103 and theAST_NAMEcolumn to find
Hunold.
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Joining a Table to Itself

SELECT worker.last_name || * works for '

|| manager.last_name
FROM employees worker, employees manager
WHERE worker.manager_id = manager.employee_id ;

| WORKER.LAST_MAME|"WORKSFOR'|[MANAGER.LAST NAME
|Kochhar wiarks far King

|De Haan warks for King

|Mourgos wotks for King

|Zlotkey warks for King

|Hanstein warks far King
|Wha|en watks for Kochhar
|Higgins warks for Kochhar

|Hun0|d warks for De Haan

|Ernst warks for Hunold

19 rows selected.
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Joining a Table to Itself (continued)

The slide example joins tHEEMPLOYEE®ble to itself. To simulate two tables in tAieOM
clause, there are two aliases, nanvegndm for the same tablEMPLOYEES

In this example, th&VHERI[Elause contains the join that means “where a wgkeanager
number matches the employee number for the mariager.
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Summary

In this appendix, you should have learned howtous e
joins to display data from multiple tables by using
Oracle-proprietary syntax for versions 8 i and earlier.
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Summary
There are multiple ways to join tables.

Types of Joins
e Cartesian products
* Equijoins
* Non-equijoins
» Quter joins
» Self-joins
Cartesian Products

A Cartesian product results in a display of all omations of rows. This is done by
omitting theWHERElause.

Table Aliases
* Table aliases speed up database access.
* Table aliases can help to keep SQL code smalleohgerving memory.
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Practice C: Overview

This practice covers writing queries to join tables
using Oracle syntax.
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Practice C: Overview

This practice is designed to give you a varietgxdrcises that join tables using the Oracle
syntax that we covered in this appendix.
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Practice C
1. Write a query for the HR department to prodineedddresses of all the departments.
Use theLOCATIONSandCOUNTRIESables. Show the location ID, street address,

city, state or province, and country in the output.

LOCATION_ID STREET_ADDRESS  CITY  STATE_PROVINCE COUNTBY_NAME

1400 2014 Jabberwocky Southlake Texas Unite_d otates of
Fd America
South .
1500 2011 Interiors Blvd ~ San Califormia Liniied) Sitzize o
) Armerica
Francisco

1700 | 2004 Charade Rd | Seattle | Washington Clniee) SHE(ES 6

America
1800 460 Bloor St. WY Toronto | Ontario Canada
Magdalen Centre,
2500 The Oxford Science  Oxford Dxford United Kingdom
Park

2. The HR department needs a report of all employ&eite a query to display the last
name, department number, and department name famployees.

LAST _NAME DEPARTMENT _ID DEPARTMENT _NAME
Whalen 10 Administratian
Hartstein 20 Marketing
Fay 20 Marketing
Mourgas 50 Shipping
Rajs A0 | Shipping
Davies A0 | Shipping
Wargas A0 | Shipping
De Haan 80 Ewxecutive
Higgins 110 Accounting
(Sietz 110 Accounting

19 rows selected.

Oracle Database 10 g: SQL Fundamentals | C-23



Practice C (continued)

3. The HR department needs a report of employe&srionto. Display the last name, job,

4.

department number, and department name for all@rapk who work in Toronto.

| LAST_NAME | JOB_ID DEPARTMENT ID | DEPARTMENT_NAME
Hartstein IWK_MAR 20 |Marketing
Fay IMIK_REP 20 |Marketing

Create a report to display the employee last reamdeemployee number along with the

employee’s manager’s last name and manager nuirddeel the columng&mployee |,
Emp# Manager , andMgr#, respectively. Place your SQL statement in afiext

namedab_c_04.sql

| Employee | EMP# | Manager | Mgr#
[Kochhar | 101 |King | 100
D Haan | 102 |King | 100
IMourgos | 124 |King | 100
Zlatkey | 149 |King | 100
Hartstein | 201 |King | 100
Whalen 200 [Kochhar 101
| | | |

Higgins | 205 |Kachhar | 101
Hunold | 103 |De Haan | 102
Ernst 104 |Hunold 103
| | | |

Lorertz | 107 |Hunald | 103
Rajs | 141 Mourgos | 124
Davies 142 \Mourgos 124
| | | |

hatos 143 ||Mourgaos 124
| | | |

|‘v’argas | 144 |Mnurgns | 124
| Employee | EMP# | Manager | Mgr
Abel | 174 |Zlotkey | 143
Taylor | 176 |Zlotkey | 149
|Grant | 178 |Zlotkey | 149
[Fay | 202 |Hartstein | 201
Gietz | 206 |Higgins | 205

19 rows selected.
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Practice C (continued)

5. Modifylab_c_04.sql to display all employees including King, who has no
manager. Order the results by the employee nurftece your SQL statement in a text

file namedab_c 05.sql . Runthe query ifab_c_05.sql

| Employee | EMFP# | Manager | Mgr#
IKing | 100 | |

|Knchhar | 101 |King | 100
D2 Haan | 102 |King | 100
Hunold | 103 |De Haan | 102
[Ernist | 104 [Hunold | 103
Laorentz | 107 |Hunald | 103
Maourgos | 124 |King | 100

20 rows selected.

6. Create a report for the HR department that dyspéanployee last names, department
numbers, and all the employees who work in the s@@partment as a given employee.
Give each column an appropriate label. Save thptgora file named

lab_c 06.sql
| DEPARTMENT | EMPLOYEE | COLLEAGUE
| 20 |FEI'_-,-' |Hartstein
| 20 |Hartstein |Faj,r
| 50 |Davies |Mat|:|5
| 50 |Davies |hf1|:|urg|:|5
| 50 |Davies |Rajs
| A0 |Davies |‘v’argas
| 50 |Mat|:|5 |Davies
| 50 |Mat|:|5 |hf1|:|urg|:|5
| 50 |Mat|:|s |Rajs
| A0 |Matns |‘v’argas
| 50 |hf1|:|urg|:|5 |Davies
| 50 |hf1|:|urg|:|5 |Mat|:|5
| 50 |M|:|urg|:|s |Rajs
a0 |Mnurgns |‘v’argas

A2 rows selected.
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Practice C (continued)
7. The HR department needs a report on job gradiesalaries. To familiarize yourself
with theJOB_GRADES$able, first show the structure of ti®B_GRADE$able.

Second, create a query that displays the last namedepartment name, salary, and
grade for all employees.

| Name | Hull? | Type
|GRADE_LEWVEL | WARCHARZ(3)

ILOWWEST_SAL | MUMBER

HIGHEST_SAL | IMUMBER

| LAST NAME | JOB_ID |  DEPARTMENT NAME | SALARY | GRA
IMatos |ST_CLERK |Shipping | 2600 A
“argas |ST_CLERK Shipping | 2500 |A
Lorentz IT_PROG I | 4200 |B
IMourgos IST_MAN Shipping | 5800 |B
Rajs |ST_CLERK |Shipping | 3500 |B
Davies |ST_CLERK Shipping | 3100 |B
Wyhalen AD_ASST \drmiinistration | 4400 |B

19 rows selected.

If you want an extra challenge, complete the follayexercises:
8. The HR department wants to determine the namab employees hired after Davies.
Create a query to display the name and hire daa@yptmployee hired after employee

Davies.

| LAST_NAME | HIRE_DATE
Lorentz 07-FEE-29

IMourgos 1B-NOY-99

IMatos 115-MAR-93

“argas 09-JUL-98

Flotkey 29-JAN-00

Taylar 24-MAR-93

|Grant 24-MAY-93

[Fay [17-AUGS7

g rows selected.
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Practice C (continued)

9. The HR department needs to find the name andlaiesfor all employees who were
hired before their managers, along with their managhame and hire date. Label the
columnsEmployee , Emp Hired , Manager , andMgr Hired , respectively. Save the
script to a file namethb_c_09.sql

| LAST_NAME | HIRE_DATE | LAST_NAME | HIRE_DATE
Wihalen [17-SEP-87 [Kochhar [21-SEP-B9
Hunaold 03-JAN-90 D& Haan [13-JAN-93
Rajs 17-0CT-95 IMourgos 11B-NO-99
Davies (29-JAN-97 IMourgos 11B-MO0Y-99
IMatos [15-MAR-98 IMourgos 11B-M0Y-99
Wargas 09-JUL-98 IMourgos 11B-M0Y-99
bl 11-MAY-95 Zlatkey (29-JAN-00
Taylar 24-MAR-93 \Zlatkey (29-JAN-00
|Grant [24-MAY-99 Zlatkey (29-JAN-00

9 rows selected.
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Using SQL*Plus
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Objectives

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

* Loginto SQL*Plus

 Edit SQL commands

 Format output using SQL*Plus commands
e Interact with script files
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Objectives

You might want to creat8ELECT statements that can be used again and again. This
appendix also covers the use of SQL*Plus commamdgdcute SQL statements. You learn
how to format output using SQL*Plus commands, 8L commands, and save scripts in
SQL*Plus.
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SQL and SQL*Plus Interaction

SQL statements l
Server
SQL*Plus 1]
C 1]
11
Query results |
Buffer —|
| Z =
WIE
sQL NiEE=
scripts —_
i I\Z
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SQL and SQL*Plus

SQL is a command language for communication wigh@nacle® Server from any tool or
application. Oracle SQL contains many extensionsel\Wou enter a SQL statement, it is
stored in a part of memory called t88L buffer and remains there until you enter a new
SQL statement. SQL*Plus is an Oracle tool that geces and submits SQL statements to
the OracleBServer for execution. It contains its own commaarthlage.
Features of SQL

« Can be used by a range of users, including thatbelittle or no programming

experience

* Is a nonprocedural language

* Reduces the amount of time required for creatimjraaintaining systems

« Is an English-like language
Features of SQL*Plus

* Accepts ad hoc entry of statements

* Accepts SQL input from files

* Provides a line editor for modifying SQL statengent

» Controls environmental settings

* Formats query results into basic reports

» Accesses local and remote databases
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SQL Statements Versus
SQL*Plus Commands

SQL
* A language
 ANSI-standard

« Keywords cannot be
abbreviated

» Statements manipulate
data and table
definitions in the

SQL*Plus
* An environment
» Oracle-proprietary

« Keywords can be
abbreviated

e Commands do not
allow manipulation of
values in the database

database
SQL D SQL | SQL*Plus
statements buffer commands
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SQL and SQL*Plus (continued)

The following table compares SQL and SQL*Plus:

SQL

SQL*Plus

Is a language for communicating with the
Oracle server to access data

Recognizes SQL statements and sends th

to the server

Is based on American National Standards
Institute (ANSI)—standard SQL

Is the Oracle-proprietary interface for
executing SQL statements

Manipulates data and table definitions in t
database

n®oes not allow manipulation of values in the

database

Is entered into the SQL buffer on one or
more lines

Is entered one line at a time, not stored in
SQL buffer

the

Does not have a continuation character

Uses a(gasts a continuation character |i

the command is longer than one line

Cannot be abbreviated

Can be abbreviated

Uses a termination character to execute
commands immediately

Does not require termination characters;
executes commands immediately

Uses functions to perform some formattingig

Uses camdn to format data
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D-5

Overview of SQL*Plus

Log in to SQL*Plus.
Describe the table structure.
Edit your SQL statement.
Execute SQL from SQL*Plus.

Save SQL statements to files and append SQL
statements to files.

Execute saved files.
Load commands from file to buffer to edit.

Copyright © 2004, Oracle. All rights reserved.

SQL*Plus

SQL*Plus is an environment in which you can doftiilwing:
» Execute SQL statements to retrieve, modify, add,r@move data from the database
* Format, perform calculations on, store, and pyurery results in the form of reports
» Create script files to store SQL statements fpeated use in the future

SQL*Plus commands can be divided into the followingin categories:

Category Purpose
Environment Affect the general behavior of SQL extagnts for the session
Format Format query results

File manipulation Save, load, and run script files

Execution Send SQL statements from the SQL budf¢heé Oracle server

Edit Modify SQL statements in the buffer

Interaction Create and pass variables to SQL seatEsnprint variable values, and
print messages to the screen

Miscellaneous Connect to the database, manipulat8 @L*Plus environment, and

display column definitions
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Logging In to SQL*Plus

e  From aWindows environment;

User Name: |scott
Password: [
Host String: [
| oK | Cancel

e From acommand line:

sql pl us [usernane[/password
[ @at abase] ]]
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Logging In to SQL*Plus
How you invoke SQL*Plus depends on which type ofraping system or Windows
environment you are running.
To log in from a Windows environment:
1. Select Start > Programs > Oracle > Applicationdepment > SQL*Plus.

2. Enter the username, password, and database name.
To log in from a command-line environment:

1. Log on to your machine.
2. Enter the SQL*Plus command shown in the slide.

In the syntax:
user nanme Your database username
password Your database password (Your password is visibjeuf enter it here.)

@lat abase The database connect string
Note: To ensure the integrity of your password, do né¢er at the operating system
prompt. Instead, enter only your username. Entar password at the password prompt.
After you log in to SQL*Plus, you see the followingessage (if you are using SQL*Plus

version 9):
SQL*Pl us: Rel ease 9.0.1.0.0- Devel opnment on Tue Jan 9 08: 44: 28 2001

(c) Copyright 2000 Oracle Corporation. Al rights reserved.
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Displaying Table Structure

Use the SQL*Plus DESCRI BE command to display the
structure of a table:

DESC] RI BE] t abl enane
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Displaying Table Structure

In SQL*Plus, you can display the structure of ddalsing thdDESCRI BE command. The
result of the command is a display of column naaresdata types as well as an indication
if a column must contain data.

In the syntax:

t abl ename The name of any existing table, view, or synonyat th accessible to
the user

To describe thd OB_GRADES table, use this command:
SQL> DESCRI BE j ob_gr ades

Nanme Nul | ? Type
GRADE_LEVEL VARCHARZ2( 3)
LOVEST_SAL NUMBER
H GHEST_SAL NUMBER
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Displaying Table Structure

SQL>| DESCRI BE| depart nent s
Nane Nul | ? Type
DEPARTMENT_I D NOT NULL NUVBER(4)
DEPARTMENT _NAME NOT NULL VARCHAR2( 30)
MANAGER | D NUVBER( 6)
LOCATI ON_I D NUVBER( 4)
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Displaying Table Structure (continued)

The example in the slide displays the informatibow the structure of tHBEPARTMENTS
table.

In the result:
Nul | ? Specifies whether a column must contain dii@r( NULL indicates
that a column must contain data.)
Type Displays the data type for a column

The following table describes the data types:

Data Type Description
NUMBER( p, S) Number value that has a maximum number of dgita’hich
is the number of digits to the right of the decipaint s
VARCHARZ2( S) Variable-length character value of maximum size
Date and time value between January 1, 4712 Brd., a
DATE December 31, 9999 A.D.
CHAR( s) Fixed-length character value of sge
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SQL*Plus Editing Commands

- Al PPEND] text

 CHANGE] / old / new

o CIHANGE] / text /
« CL[ EAR] BUFF[ ER]

- DEL
 DEL n
« DEL mn
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SQL*Plus Editing Commands

SQL*Plus commands are entered one line at a tirdeaagnot stored in the SQL buffer.

Command

Description

Al PPEND] t ext

Adds text to the end of the current line

C[HANGE] / old / new

Changeol d text tonew in the current line

C[ HANGE] / text /

Deletest ext from the current line

CL[ EAR] BUFF[ ER]

Deletes all lines from the SQL buffer

DEL Deletes current line

DEL n Deletes linen

DEL m n Deletes linesnto n inclusive
Guid€dlines

* If you press [Enter] before completing a comm&BQL*Plus prompts you with a line

number.

* You terminate the SQL buffer either by entering @f the terminator characters
(semicolon or slash) or by pressing [Enter] twitlkee SQL prompt then appears.
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SQL*Plus Editing Commands

* | [ NPUT]
 |[NPUT] text
o L[IST]
e L[IST] n
e L[IST] mn
 RIUN
e N
e n text
e O text
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SQL*Plus Editing Commands (continued)

Command Description

I'[ NPUT] Inserts an indefinite number of lines

I [ NPUT] text Inserts a line consisting bext

L[ 1 ST] Lists all lines in the SQL buffer

L[IST] n Lists one line (specified hy)

L[IST] mn Lists a range of linesr{to n) inclusive

Rl UN| Displays and runs the current SQL statement ifttifer
n Specifies the line to make the current line

n text Replaces lin@ with t ext

0 text Inserts a line before line 1

Note: You can enter only one SQL*Plus command for each f@mpt. SQL*Plus
commands are not stored in the buffer. To conta&L*Plus command on the next line,
end the first line with a hyphen (-).
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Using LI ST, n, and APPEND

1 SELECT | ast_nane
2* FROM enpl oyees

1* SELECT | ast _nane

1* SELECT | ast_nane, job_id

1 SELECT | ast _nanme, job_id
2* enpl oyees
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Using LI ST, n, and APPEND

* Usethel[ | ST] command to display the contents of the SQL buffee asterisk¥)
beside line 2 in the buffer indicates that lines 2hie current line. Any edits that you
made apply to the current line.

* Change the number of the current line by entettiregnumberrf) of the line that you
want to edit. The new current line is displayed.

* Use theA] PPEND] command to add text to the current line. The neadied line is
displayed. Verify the new contents of the bufferusyng theLl ST command.

Note: Many SQL*Plus commands, including ST andAPPEND, can be abbreviated to just
their first letter.L1 ST can be abbreviated tg APPEND can be abbreviated fa

Oracle Database 10g: SQL Fundamentals | D-11



Using the CHANGE Command

1* SELECT * from enpl oyees

1* SELECT * from departments

1* SELECT * from departnents
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Using the CHANGE Command

* Usel[ | ST] to display the contents of the buffer.

* Use theC[ HANGE] command to alter the contents of the current iméhe SQL
buffer. In this case, replace the employees talile thie departments table. The new
current line is displayed.

e Usethe [ | ST] command to verify the new contents of the buffer.
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SQL*Plus File Commands

e SAVE fil enane
e CET fil enane

e START fil enanme
e @fil enane

e« EDTTfilenane
« SPOCL filenane
o EXIT
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SQL*Plus File Commands

SQL statements communicate with the Oracle seB@L*Plus commands control the
environment, format query results, and manage. ffesi can use the commands described
in the following table:

Command Description

SAV[ E] filenane [.ext] Saves current contents of SQL buffer to a file. ABPEND

[ REP[ LACE] APP[ END] ] to add to an existing file; uSREPL ACE to overwrite an
existing file. The default extension.isgl .

GET filenane [.ext] Writes the contents of a previously saved filehi $QL

buffer. The default extension for the file namesigl .
STA[ RT] filenanme [.ext] | Runs a previously saved command file

@fil enane Runs a previously saved command file (sam8TasRT)

ED[1T] Invokes the editor and saves the buffer contengsfile
namedaf i edt . buf

ED[IT] [filename[.ext]] | Invokes the editor to edit the contents of a sdiled

SPQ O] Stores query results in a fil€FF closes the spool fil&UT
[filename[.ext]]| closes the spool file and sends the file resulteqrinter.
OFF| OUT]

EXIT Quits SQL*Plus
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Using the SAVE and START Commands

[Created T1le nmy_query |

20 rows sel ect ed.

LAST NAVE MANAGER | D DEPARTMENT I D
Ki ng 90
Kochhar 100 90
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SAVE

Use theSAVE command to store the current contents of the buffarfile. In this way, you

can store frequently used scripts for use in theréu

START
Use theSTART command to run a script in SQL*Plus.

ED T

Use theEDI T command to edit an existing script. This opens atoedith the script file in
it. When you have made the changes, quit the etlitteturn to the SQL*Plus command

line.
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Summary

In this appendix, you should have learned how to use
SQL*Plus as an environment to do the following:

 Execute SQL statements
 Edit SQL statements

* Format output

* Interact with script files
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Summary

SQL*Plus is an execution environment that you cemto send SQL commands to the
database server and to edit and save SQL comméadxan execute commands from the
SQL prompt or from a script file.
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Additional Practices

Table Descriptions and Data



COUNTRI ES Table

DESCRI BE countri es

| Name || Null? || Type |
ICOUNTRY_ID MOT MULL ||CHAR(Z) |
ICOUNTRY_MAME | | WARCHARZ(AD) |
IREGION_ID | |[NUMBER |

SELECT * FROM countri es;

| cgiil COUNTRY_NAME | REGION_ID

CA |Canada I 2 |
|DE ||Gerrnan3,r || 1 |
UK |United Kingdarm I 1]
|US |||._Jnited states of America || 2 |
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DEPARTMENTS Table

DESCRI BE departnents

| Name || Null? || Type |
IDEPARTMENT _ID [MOT MULL |MUMBER(4) |
IDEPARTMENT_MAME NOT NULL [WARCHARZ(30) |
IMANAGER_ID I |MUMBER(E) |
ILOCATION_|D I MUMBER(4) |

SELECT * FROM departments;

DEPARTMENT_ID | DEPARTMENT NAME | MANAGER ID [ LOCATION_ID

|

| 10 | Adrministration I 200 || 1700 |
| 20 ||Marketing I 201 || 1800 |
| 50 ||Shipping I 124 || 1500 |
| B0 (|IT | 103 || 1400 |
| a0 |[Sales | 149 || 2500 |
| 90 |[Executive | 100 || 1700 |
| 110 || Accounting | 205 || 1700 |
| 190 |Contracting | I 1700 |

g rows selected.
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EMPLOYEES Table
DESCRI BE enpl oyees

| Name | Null? | Type
[EMPLOYEE_ID INOT MULL INUMBER(5)

FIRST _MNAME | WARCHARZ (20)

ILAST MNAME INCT MULL ARCHARZ (25)

[EMAIL INOT MULL WARCHAR?Z (25)
IPHOME_MUMBER | WARCHARZ (20)

HIRE_DATE INOT NULL IDATE

JOB_ID INOT MULL WARCHARZ (10)

SALARY | INUMBER(S,2)
(COMMISSION_PCT | INUMBER(2,2)

MANAGER_ID | INUMBER(E)

IDEPARTMENT _ID | INUMBER (4]
[EMPLOYEE_ID|[FIRST_NAME [LAST NAME| EMAIL |PHONE_NUMBER |HIRE_DATE
| 100 ||Steven King |SKING 515123 4567 17-JUN-57
| 101 |[Meena Kochhar  ||MKOCHHAR |[515.123. 4568 [21-SEP-89
| 102 | |Lex De Haan  |LDEHAAM ||515.123.4569 M3-JAN-23
| 103 ||Alexander  |Hunold \AHUNMOLD 590 423 4567 I03-JAM-50
| 104 ||Bruce [Ernst IBERNST (/590,423 4568 [21-MAY-91
| 107 | |Diana ILorentz IDLOREMTZ ||550.423 5567 07-FEE-29
| 124 | Kevin Mourgos  ||KMOURGOS B50.123.5234 116-NOD-99
| 141 |[Trenna R ajs TRAJS I650.121.8003 N7-0CT-95
| 142 ||[Curtis Davies ICDAVIES  ||B50.121.2094 [29-JAN-97
| 143 |[Randall Matos IRMATOS  ||B50.121.2574 15-MAR-23
| 144 ||Peter W argas IPVARGAS  |[B50.121.2004 09-JUL-38
| 149 |[Eleni \Zlotkey IEZLOTKEY |[011.44.1344 429018 [23-JAMN-00
| 174 ||Ellen Ahel \EABEL 011,44 1644 429267 [11-MAY-06
| 176 |\Jonathon Taylor UTAYLOR  |I011.44.1644. 429265 24-MAR-93
| 178 |[Kimberely  ||[Grant IKGRANT  011.44 1644 429263 24-MAY-99
| 200 | Jennifer Whalen WWHALEN (515,123,444 N7-SEP-57
| 201 |Michael Hartstein  |MHARTSTE ||515.123.5555 17-FEB-96
| 202 ||Pat Fay IPFAY 1603123 666G M7-Al 597
| 205 ||Shelley Higgins ISHIGGING 5151238080 07-JUM-34
| 206 |[William Gietz WGIETZ  515.123.8181 I07-JUM-04

20 rows selected.
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EMPLOYEES Table (continued)

| JOB_ID [SALARY |[COMMISSION_PCT [MANAGER_ID [DEPARTMENT _ID|

AD PRES | 24000 || I I 50 |
A0 P | 17000 | I 100 | a0 |
AD_WP | 17000 | I 100 || an |
IT_PROG || 9000 | I 102 || B0 |
IT PROG | &O0D || I 103 | B0 |
IT_PROG || 4200 | I 103 || B0 |
|ST_MAN | =a00 || I 100 || 50 |
ST CLERK || 3500 || I 124 | 50 |
ST CLERK || 3100 | I 124 || 50 |
ST CLERK || 2800 | I 124 || 50 |
ST CLERK || 2500 || I 124 | 50 |
SA MAN || 10500 | 2| 100 || a0 |
SA_REP | 11000 | 3| 143 | an|

=48 _REP g&00 ” | 145 |
arer [ oo | we| |

AD_ASST | 4400 | I 101 | 10|
MK MAN || 13000 | I 100 || 20 |
MK_REP | mO00 | I 201 || 20 |
AC_MGR || 12000 | I 101 || 110 |
AC_ACCOUNT| 8300 | I 205 || 110 |

20 rowes selected.
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JOBS Table

DESCRI BE | obs

| Name || Null? || Type |
JOB_ID ([MOT MULL [WARCHAR2(10) |
JOB_TITLE NOT NULL [VARCHAR2(35) |
IMIN_SALARY I MUMBER(E) |
IMAX_SALARY I MUMBER(E) |

SELECT * FROM j obs;

| aRE JOB_TITLE | MIN_SALARY || MAX SALARY |
AD_PRES |President | 20000 || 40000 |
AD_WP |Adrministration Vice President || 15000 || 30000 |
AD_ASST |Administration Assistant I 3000 | | 6000 |
AC MGR |Accounting Manager I a200 | | 16000 |
AC_ACCOUNT  |Public Accountant | 4200 || 9000 |
SA_MAN |Sales Manager I 10000 || 20000 |
SA REP |Sales Representative I 6000 | | 12000 |
ST_MAN | Stock Manager | 5500 || 5500 |
ST_CLERK |Stock Clerk I 2000 | | 5000 |
IT_PROG |Pragrammer I 4000 | | 10000 |
WK MAN |Marketing Manager I 9000 | | 15000 |
IMK_REP |Marketing Representative | 4000 || o000 |

12 rowes selected.
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JOB_GRADES Table

DESCRI BE j ob_grades

| Name || Null? || Type |
(GRADE_LEVEL I |WARCHARZ(3)

LOWEST SAL I |NUMBER

HIGHEST SAL I NUMBER

SELECT * FROM j ob_grades;

| GrRa | LOWEST SAL | HIGHEST SAL !
A I 1000 | 2999 |
B I 3000 | 5099 |
[ I 6000 | 9999 |
[s I 10000 | 14399 |
E I 15000 | 24999 |
IF I 25000 || 40000 |

B rows selected.
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JOB_HI STORY Table

DESCRI BE j ob_hi story

| Name | Mull? | !
[EMPLOYEE_ID [MOT MULL NUMBER(E) |
ISTART_DATE MOT MULL |DATE |
[END_DATE [MOT MULL |DATE |
JOB_ID MOT MULL WARCHARZ2(10) |
IDEPARTMENT ID | NUMBER(4) |
SELECT * FROM j ob_hi story;
| EMPLOYEE_ID | START_DAT |END_DATE | JOBID | DEPARTMENT_ID
| 102 [13-JAN93  [24-JULDB  |IT_PROG I B0 |
| 101 [21-SEP-89  |[27-0CT-93  |AC_ACCOUNT | 10|
| 101 |28-0CT-93  |[15-MAR-97  ||AC_MGR I 10|
| 201 |[17-FEB-95  |[13-DEC-23  |MK_REF I 20 |
| 114 |2-MAR98  |[31-DEC92 [T CLERK I 50 |
| 122 |01-JAN-92  |[31-DEC-99 ||ST_CLERK I 50 |
| 200 |[17-5EP-B7  [[17-JUN-93  |[AD ASST I 90 |
| 176 ||24-MAR-98  |[31-DEC-33  |[SA REP I a0 |
| 176 |D1-JAN-93  [31-DEC-92  |[SA_MAN I a0 |
| 200 |01-JUL-94  [31-DEC98  [|AC ACCOUNT | an |

10 rowes selected.
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LOCATI ONS Table

DESCRI BE | ocati ons

[COUMTRY_ID

| Name || Null? || Type |
ILOCATION_ID [MOT MULL NUMBER{4) |
\STREET _ADDRESS I |vARCHARZ (D) |
IPOSTAL CODE I [WARCHAR2(12) |
ICITY [MOT WULL | ARCHARZ(3) |
\STATE_PROMVINCE WARCHARZ(25) |

|

|cHARZ)

SELECT * FROM | ocati ons;

LOCATION ID |[STREET _ADDRESS [POSTAL CODE| CITY

|STATE_PROVINCE [CO |

1400 EHDd” LR Southlake | Texas Us
1500 2011 Interiars Bhed (99235 E””‘“Sa” AT us
FANCISCO
| 1700 2004 Charade Rd 93199 |Seattle  |[Washington |us |
| 1800 460 Bloor St. %Y. |[OM MSS 1%8 |[Toronto  ||Ontario o |
Magdalen Centre,
2800 |[The Oxford Science ||OX8 978 Duford Cxford ] 24
Fark
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REG ONS Table

DESCRI BE r egi ons

| Name || Null? || Type

IREGION_ID [MOT MULL |MUMBER

IREGION_MAME I |WARCHARZ(25)

SELECT * FROM regi ons;
| REGION_ID | REGION_NAME !
| 1 ||Eur|:|pe |
| 2 ||ﬂameri|:as |
| 3 || Asia |
| |

4 |Middle East and Africa
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Note: A bolded number or letter refers to an entire lesson or appendix.

Adding Data Through a View 10-15

ADD_MONTHS Function 03-22, 03-23, 03-46, 03-60

Advanced Features of the SELECT Statement 06-02

Alias 01-04, 01-08, 01-14-17, 01-36, 02-04, 02-07, 02-20, 02-21, 02-31
03-46, 04-12, 04-25, 05-08, 05-11, 05-12, 05-20, 05-29, 07-17, 07-21,
09-33, 10-07, 10-09, 10-11, C-11, C-12, C-15, C-20, C-21

ALL Operator 06-16, 07-11, 07-12, 07-18, 07-23

ALL_COL_COWMENTS Dictionary View 11-19

ALL_OBJECTS Dictionary View 11-05, 11-7

ALL_TAB_COWMENTS Dictionary View 11-19

ALTER SEQUENCE Statement 10-29, 10-30

ALTER TABLE Statement 09-34

American National Standards Institute (ANSI) 1-11, 1-12, 1-25, 1-28, 1-30,
1-22, 03-26, 03-54, 05-04, 08-27, D-04

Ampersand Substitution 2-27

Double-ampersand (&&) 02-28

ANY Operator 06-15

Arguments (Functions) 03-03, 03-05, 03-15, 03-50

Arithmetic Expressions 01-09, 01-13, 01-16, 02-04

Arithmetic Operators 01-09, 01-10, 03-20, 03-21, 03-60

AS Subquery 09-32, 10-07



Index

Attributes 1-19, 1-20, I-23, 11-14

AUTOCOWM T Command 08-29

AVG Function 04-04, 04-06, 04-07, 04-10, 04-13, 04-14, 04-18, 04-21, 04-23,
04-24, 06-11, 10-12

BETWEEN Range Condition 02-09

Caching Sequences 10-28

Calculations 01-09, 01-14, 01-23, 01-37, 03-03, 03-14, 03-20, 03-25, 03-60,
03-61, D-05

Cardinality 1-20

Cartesian Product 05-02, 05-26, 05-27, 05-28, 05-29, C-04, C-05, C-21

CASE Expression 03-54, 03-55, 03-56, 03-57, 03-60

Case-manipulation Functions 3-07

CAT View 11-08

Character strings 01-16, 01-17, 01-18, 02-06, 02-15, 03-09, 03-11, 03-35, 03-38

Character-manipulation Functions 03-07, 03-11, 03-12

CHECK Constraint 08-07, 09-28, 10-20, 11-12, 11-13

COALESCE Function 03-06, 03-47, 03-52, 03-53, 03-60, 04-05

Column Alias 01-04, 01-08, 01-14-17, 01-36, 02-04, 02-07, 02-20, 02-21,
02-31, 03-46, 04-12, 04-25, 05-08, 05-11, 07-17, 07-21,
09-33, 10-07, 10-09, 10-11, C-11,

COVMENT Statement 11-19

COMMVENTS Column  11-06, 11-19
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COWM T Statement 08-02, 08-24, 08-25, 08-26, 08-27, 08-29, 08-31, 08-32,
08-33, 08-35, 08-36, 08-37, 08-38, 08-39, 09-08, 09-35, 10-28, 10-35
Composite Unique Key 09-22, 09-23
CONCAT Function 01-16, 01-18, 03-07, 03-08, 03-11, 03-12, 03-38, 03-46, 03-60,
03-61, C-07
Concatenation Operator 01-16
Conditional Processing 03-54
CONSTRAI NT_TYPE 09-19, 11-13
CONSTRAI NTS 9, 01-12, 08-07, 08-17, 08-21, 10-16, 10-36, 11-11, 11-12, 11-13,
11-14, 11-20
CHECK Constraint 08-07, 09-28, 10-20, 11-12, 11-13
Defining 09-19, 09-20
NOT NULL Constraint 01-26, 09-19, 09-21, 09-22, 11-10
PRI MARY KEY Constraint 09-20, 09-24
Read-only Constraint 10-18
REFERENCES 01-25, 01-32, 01-34, 01-35, 09-25, 09-26,
09-27, 09-28, 09-29, 11-13
Referential Integrity Constraint 08-21, 09-25
UNI QUE Constraint 09-22, 09-23
UNI QUE Key Integrity Constraint 09-22
Conversion Functions 03-02, 03-04, 03-06, 03-09, 03-26, 03-27, 03-28, 03-29,
03-30, 03-31, 03-48, 03-50, 03-60, 07-19, 08-06
COUNT Function 04-08
CREATE | NDEX Statement 10-34
CREATE PUBLI C SYNONYMStatement 10-39
Create Script Files 01-23, D-05
CREATE SEQUENCE Statement 10-23
CREATE SYNONYMStatement 10-37, 10-38, 10-39
CREATE TABLE Statement 09-05, 09-32, 09-36, 09-37
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Cross Joins 05-04, 05-05, 05-28, 05-29, C-06
CURRVAL 09-07, 09-28, 10-25, 10-27
CYCLE Option (with Sequences) 10-24, 10-29

Data Control Language (DCL) Statements 09-05

Data Definition Language (DDL) Statements 09-02, 09-05

Data from More Than One Table 05-02, 05-03, 05-05, 05-30, C-02, C-03, C-07

Data manipulation Language (DML) Statements 8
09-02, 10-06, 10-07, 10-13, 10-14, 10-15, 10-16, 10-17, 10-18, 10-35, 1-28

Data Structures 09-03

Data Types 01-09, 01-26, 01-27, 03-03, 03-25, 03-26, 03-48, 03-50, 03-60,
03-61, 04-05, 04-07, 05-06, 05-08, 08-07, 08-11, 09-02, 09-09, 09-11, 09-12,
09-14, 09-36, 11-10, 11-11, D-07, D-08

Data Warehouse Applications 1-09

Database 01-02, 01-03, 01-21, 01-22, 01-23, 01-34, 01-36, 02-02, 02-06, 03-10,
03-17, 03-19, 03-20, 03-26, 04-13, 04-16, 05-29, 06-07, 08-03, 08-11, 08-13,
08-18, 08-24, 08-25, 08-31, 08-32, 08-37, 08-38, 08-39, 09-02, 09-03, 09-04,
09-05, 09-06, 09-18, 09-33, 09-34, 09-35, 09-36, 09-37, 10-03, 10-05, 10-15,
10-16, 10-19, 10-21, 10-22, 10-24, 10-29, 10-31, 10-32, 10-34, 10-37, 10-38,
10-39, 10-40, 10-41, 11-03, 11-04, 11-05, 11-07, 11-09, 11-10, 11-12, 11-17,
11-18, 11-19, C-06, C-07, C-09, C-21, D-03, D-04, D-05, D-06, D-15, 1-02,
1-03, 1-04, 1-05, 1-06, 1-06, 1-08, 1-09, I-10, I-11, 1-13, I-14, 1-15, I-16, I-23

Database Structures 09-05, 09-08
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Date 01-08, 01-09, 01-17, 01-28, 02-06, 02-07, 02-10, 02-11, 02-20, 02-21,
02-23, 02-26, 03-02, 03-03, 03-04, 03-06, 03-14, 03-15, 03-17, 03-19, 03-20,
03-21, 03-22, 03-23, 03-24, 03-25, 03-27, 03-29, 03-29, 03-30, 03-31, 03-32,
03-33, 03-35, 03-37, 03-41, 03-42, 03-43, 03-44, 03-46, 03-48, 03-60, 03-61,
04-05, 04-07, 04-24, 07-04, 07-19, 08-02, 08-03, 08-06, 08-08, 08-09,
08-09, 08-12, 08-13, 08-14, 08-15, 08-16, 08-22, 08-23, 08-27, 08-28, 08-32,
08-33, 08-37, 08-38, 08-39, 08-40, 09-07, 09-08, 09-11, 09-12, 09-14, 09-17,
09-23, 09-26, 09-27, 09-28, 09-29, 09-30, 09-33, 10-06, 10-07, 10-16, 10-35,
11-04, 11-07, 11-08, 11-15

DATE Data Type 03-06, 03-22, 03-25, 03-61, 04-07, 09-12

Default Date Display 02-06, 03-17

Datetime Data Type 09-11, 09-12, 09-14

DBA OBJECTS Dictionary View 11-05

DBMS 1-02, I-13, I-14, 1-21, 1-23, 1-26, 1-27

DCL Statement 08-24, 08-25, 08-29

DDL Statement 08-21, 08-24, 08-25, 08-29, 08-36, 09-01, 09-02, 09-05, 09-08,
09-35, 11-07, 1-28

DECODE Function 03-06, 03-54, 03-56, 03-57, 03-58, 03-59, 03-60, 11-04

Default Date Display 02-06, 03-17

DEFAULT Option 09-07, 10-23, 10-24

Default Sort Order 02-21, 04-16
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DELETE Statement 08-18, 08-19, 08-20, 08-21, 08-37, 08-39

DESC Keyword 02-21

DESCRI BE Command 01-26, 08-07, 09-08, 09-33, 10-08, 10-12, 11-11, D-07
Dictionary Views 11, 09-05, 09-18, 10-04, 10-36

ALL_COL_COWENTS 11-19

ALL_OBJECTS 11-05, 11-7

ALL_TAB_COMMENTS 11-19

CAT 11-08

DBA OBJECTS 11-05

USER_COL_COMVENTS Dictionary View 11-19

USER_CONS_COLUWNS Dictionary View 11-12, 11-14, 11-20

USER_CONSTRAI NTS Dictionary View 11-12, 11-13, 11-14,
11-20

USER_OBJECTS Dictionary View 11-03, 11-05, 11-06, 11-07,
11-08, 11-17, 11-20

USER SEQUENCES Dictionary View 11-16, 11-17, 11-20

USER_SYNONYMS Dictionary View 11-18

USER _TAB_COLUMNS Dictionary View  11-03, 11-10, 11-11,
11-20

USER_TAB_COMVENTS Dictionary View 11-19

USER_TABLES Dictionary View 11-09, 11-10

USER VI EWS Dictionary View 11-15, 11-20

DI STI NCT Keyword 01-20, 04-09, 07-11, 10-13, 10-14, 10-15
DML Operations on Data Through a View 10-13

DROP ANY | NDEX Privilege 10-36

DROP ANY VI EWPrivilege 10-19
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DRCOP | NDEX Statement 10-36

DROP SYNONYMStatement 10-39

DROP TABLE Statement 09-35, 09-36

DROP VI EWStatement 10-19

DUAL Table 03-14, 03-19

Duplicate Rows 01-20, 04-08, 07-08, 07-11, 07-12, 07-18, 07-23

Embedding a Subquery Within the CREATE VI EWStatement 10-07
Entity Relationship 1-17, 1-19, I-20

Equijoins 05-09, 05-19, 05-20, 05-29, C-08, C-09, C-14, C-15, C-21
ESCAPE Ooption 02-12

Execute Button (iISQL*Plus) 01-07, 01-25, 01-33

Execute SQL 01-02, 01-23, 01-36, D-02, D-05, D-15

Explicit Data Type Conversion 03-26, 03-29, 03-30, 03-31

Foreign Key 05-09, 08-07, 09-17, 09-25, 09-26, 09-27, 09-31, 10-33, 11-12,
11-13,C-7,C-8, I-21

Format Model 03-22, 03-24, 03-32, 03-33, 03-35, 03-37, 03-40, 03-41, 03-42

FROMClause 01-04, 01-09, 02-04, 03-14, 04-13, 04-16, 05-12, 06-04, C-09.
C-12, C-20

FULL OUTERJoin 05-05, 05-22, 05-25
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Functions 3, 4
02-04, 04-01, 04-03, 04-04, 04-05, 04-06, 04-07, 04-10, 04-11, 04-12, 04-13,
04-17, 04-18, 04-20, 04-23, 04-24, 04-25, 06-10, 06-19, 07-19, 08-08, 09-07,
09-28, 10-06, 10-12, 10-13, 10-14, 10-15, 11-03, 11-08, 1-03, 1-07, 1-10
ADD_MONTHS Function 03-22, 03-23, 03-46, 03-60
AVG Function 04-04, 04-06, 04-07, 04-10, 04-13, 04-14,
04-18, 04-21, 04-23, 04-24, 06-11, 10-12
Case-manipulation Functions 03-07
Character-manipulation Functions 03-07, 03-11, 03-12
COALESCE Function 03-06, 03-47, 03-52, 03-53, 03-60, 04-05
CONCAT Function 01-16, 01-18, 03-07, 03-08, 03-11, 03-12,
03-38, 03-46, 03-60, 03-61, C-07
Conversion Functions 03-02, 03-04, 03-06, 03-09, 03-26,
03-27, 03-28, 03-29, 03-30, 03-31, 03-48, 03-50,
03-60, 07-19, 08-06
COUNT Function 04-08
DECODE Function 03-06, 03-54, 03-56, 03-57, 03-58, 03-59,
03-60, 11-04
Group Functions in a Subquery 06-10
I NI TCAP Function 03-07, 03-08, 03-09, 03-10, 03-60
I NSTR Function 03-07, 03-08, 03-11, 03-12, 03-60
LAST_DAY Function 03-22, 03-23, 03-60
LENGTH Function 03-07, 03-08, 03-11, 03-12, 03-51, 03-60
LOVAER Function  03-02, 03-07, 03-08, 03-09, 03-10, 03-10,
03-37, 03-60
LPAD Function 03-07, 03-08, 03-11
MAX Function 04-03, 04-04, 04-06, 04-07, 04-19, 04-21,
04-23, 04-24
M N Function 04-04, 04-06, 04-07, 04-12, 04-16, 04-24
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MOD Function 03-16

MONTHS_BETWEEN Function 03-06, 03-22, 03-23, 03-60

NEXT_DAY Function 03-22, 03-23, 03-46, 03-60

NULLI F Function 03-06, 03-47, 03-51, 03-60

NVL Function 03-06, 03-47, 03-48, 03-49, 03-50, 03-52,
03-60, 04-05, 04-10

NVL2 Function 03-06, 03-47, 03-50, 03-60, 04-05

ROUND Function 03-13, 03-14, 03-15, 03-22, 03-24,
03-40, 03-60, 11-16

ROUND and TRUNC Functions 03-24

STDDEV Function 04-04, 04-07, 04-24

SUBSTR Function 03-07, 03-08, 03-11, 03-12, 03-46, 03-60

SUMFunction  04-02, 04-04, 04-06, 04-07, 04-12,
04-16, 04-22, 04-24

SYSDATE Function 03-19, 03-21, 03-23, 03-24, 03-60, 08-08,
08-08, 09-07, 09-28

TO_CHAR Function  03-32, 03-37, 03-38, 03-40

TO_NUMBER or TO DATE Functions 03-41

TRI MFunction 03-07, 03-08, 03-11

TRUNC Function 03-13, 03-15, 03-22, 03-24, 03-59, 03-60,

08-21

UPPER Function 03-02, 03-07, 03-08, 03-09, 03-10, 03-46,
03-60

Function Arguments 03-03, 03-05, 03-15, 03-50
fx Modifier 03-41, 03-42
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Generate Unique Numbers 10-03, 10-22
GROUP BY Clause 04-02, 04-11, 04-12, 04-13, 04-14, 04-16, 04-17, 04-20,
04-21, 04-24, 06-12, 10-13, 10-14, 10-15
GROUP BY Column 04-14, 04-16
Group Functions in a Subquery 06-10
Group Functions 03-04, 04-01, 04-02, 04-03, 04-04, 04-05, 04-06, 04-07, 04-10,
04-11, 04-12, 04-13, 04-17, 04-18, 04-20, 04-23, 04-24, 04-25, 06-10, 06-19,
10-12, 10-13, 10-14, 10-15
Nested Group Functions 04-23
Null Values 04-05, 04-10

Hash Signs 03-40
HAVI NG Clause 04-02, 04-18, 04-19, 04-20, 04-21, 04-22, 04-24, 04-25, 06-04,
06-11, 06-19

IF-THEN-ELSE Logic 03-54, 03-55, 03-57, 03-60
Implicit Data Type Conversion 03-26, 03-27, 03-28
I N Condition 02-07, 02-10, 05-02, 05-04, 05-13, 05-18, 05-19, 05-21, 05-22,
05-26, 05-27, 10-35, C-02, C-04, C-05, C-06, C-07, C-13, C-14, C-16, C-17
Index 10, 11-03, 11-07,11-08
Types of Indexes 10-33
When to Create an Index 10-35
iISQL*Plus 01-02, 01-07, 01-08, 01-14, 01-20, 01-21, 01-22, 01-23, 01-24,
01-25, 01-26, 01-28, 01-30, 01-32, 01-33, 01-34, 01-35, 01-36, 01-37,
02-02, 02-22, 02-23, 02-24, 02-25, 02-26, 02-28, 02-29, 02-30, 02-31,
03-32, 07-21, 08-07, 08-25, 08-29, 09-33, 10-08, 10-12, 11-11, 11-15, 1-02
Execute Button (iISQL*Plus) 01-07, 01-25, 01-33
Features of iISQL*Plus 01-21
Load Button 01-31, 01-32
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Load Script 01-25, 01-30
SET VERI FY ON 02-30
Single Ampersand (&) Substitution 02-23
I NI TCAP Function 03-07, 03-08, 03-09, 03-10, 03-60
Inner Query or Inner Select 06-03, 06-04, 06-05, 06-07, 06-09, 06-13, 06-14,
06-17, 06-20
| NSERT Statement 08-05, 08-11, 08-22, 08-23, 09-08, 09-19, 10-27
I NSTR Function 03-07, 03-08, 03-11, 03-12, 03-60
Integrity Constraint 08-07, 08-21, 09-17, 09-19, 09-22, 09-25, 09-30, 09-31,
09-32, 10-16, 11-03
International Standards Organization (ISO) [-28
| NTERSECT Operator 07-03, 07-13, 07-14, 07-23
| NTERVAL YEAR TO MONTH 09-14
I'S NOT NULL Condition 02-13
I S NULL Condition 02-13

Java 1-04,1-07, 1-10, 1-27
Joining Tables 6, C
Cross Joins 05-04, 05-05, 05-28, 05-29, C-06
Equijoins 05-09, 05-19, 05-20, 05-29, C-08, C-09, C-14,
C-15,C-21
FULL OUTERJoin 05-05, 05-22, 05-25
LEFT OQUTERJoin 05-22, 05-23
Three-way Join  05-18
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Keywords 01-04, 01-05, 01-07, 01-14, 01-15, 01-16, 01-20, 01-22, 02-21, 04-09,
05-06, 07-11, 08-07, 09-26, 09-27, 10-13, 10-14, 10-15, |-04

LAST_DAY Function 03-22, 03-23, 03-60

LEFT OQUTERJoin 05-22, 05-23

LENGTH Function 03-07, 03-08, 03-11, 03-12, 03-51, 03-60

LI KE Condition 02-11, 02-12

Literal 01-17,01-18, 01-19, 02-04, 02-11, 02-12, 03-11, 03-35, 03-51, 03-55,
07-20, 09-07

Load Button 01-31, 01-32

Load Script 01-25, 01-30

Logical Condition 02-14

Logical Subsets 10-04

LOVAER Function  03-02, 03-07, 03-08, 03-09, 03-10, 03-10, 03-37, 03-60

LPAD Function 03-07, 03-08, 03-11
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MAX Function 04-03, 04-04, 04-06, 04-07, 04-19, 04-21, 04-23, 04-24
M N Function 04-04, 04-06, 04-07, 04-12, 04-16, 04-24

M NUS Operator 07-15, 07-16, 07-23, 07-24

MOD Function 03-16

Modifier 03-41, 03-42

MONTHS_BETWEEN Function 03-06, 03-22, 03-23, 03-60
Multiple-column Subqueries 06-07

Multiple-row Functions 03-04

Multiple-row Subqueries 06-02, 06-06, 06-07, 06-14, 06-15, 06-16

Naming 09-04, 09-18, 11-05

NATURAL JO NKeywords 05-06, C-06

Nested Functions 03-45, 03-61

Nested SELECT 06-04, 06-20

NEXT_DAY Function 03-22, 03-23, 03-46, 03-60

NEXTVAL 09-07, 09-28, 10-25, 10-27

NEXTVAL and CURRVAL Pseudocolumns 10-25

Non-equijoin  05-19, 05-20, 05-29, C-06, C-14, C-15, C-21

Nonunique Index 10-33, 10-41

NOT NULL Constraint 01-26, 09-19, 09-21, 09-22, 11-10

NOT Operator 02-17, 02-31, 06-16

NULL Conditions 02-13, 02-31

Null Value 01-12, 01-13, 01-16, 02-13, 02-21, 03-47, 03-48, 03-49, 03-50, 03-51,
03-57, 04-05, 04-08, 04-09, 04-10, 06-13, 06-17, 07-08, 07-13, 08-07, 09-07,
09-21, 09-24, 10-35

NULLI F Function 03-06, 03-47, 03-51, 03-60
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NUMBER Data Type 03-38, 08-06

Number Functions 03-06, 03-13

NVL Function 03-06, 03-47, 03-48, 03-49, 03-50, 03-52, 03-60, 04-05, 04-10
NVL2 Function 03-06, 03-47, 03-50, 03-60, 04-05

Object Relational Database Management System 1-02, I-09, 1-30

Object Relational 1-02, I-06, 1-09, I-13, I-30

Object-oriented Programming 1-09

OLTP 1-09

ONclause 05-05, 05-13, 05-14, 05-15, 05-16, 05-17, 05-18, 05-22, 07-12, 10-16

ON DELETE CASCADE 09-27

ON DELETE SET NULL 09-27

Online Transaction Processing 1-09

OR REPLACE Option 10-08, 10-11

Oracle Application Server 10g 1-05, 1-07, 1-30

Oracle Database 10g 1-03, 1-04, I-05, 1-06, 1-27, I-30

Oracle Enterprise Manager 10g Grid Control 1-05, 1-08, 1-30

Oracle Instance 1-27

ORDBMS 1-02

Order 02-18, 02-20, 02-21, 02-23, 02-27, 02-28, 02-31, 02-32

ORDER BY Clause 02-20, 02-21, 02-23, 02-31, 02-32, 03-05, 04-14, 04-24,
06-06, 07-17, 07-21, 07-23, C-11

Order of Precedence 01-11, 02-18

Order of Rows 02-20, 07-02, 07-21, 1-23

Outer Query 06-03, 06-04, 06-05, 06-09, 06-10, 06-12, 06-13, 06-20

Placement of the Subquery 06-04, 06-06

PRI MARY KEY Constraint 09-20, 09-24
Projection 01-03
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RDBMS 1-02, 1-14, 1-21, I-23, 1-26, |-27

Read Consistency 08-31, 08-37, 08-38

READ ONLY Option 10-17

Read-only Constraint 10-18

REFERENCES 09-25, 09-26, 09-27, 09-28, 09-29, 11-13

Referential Integrity Constraint 08-21, 09-25

Relational Database Management System 1-02, 1-09, I-14, 1-27, 1-30

Relational Database 1-02, 1-03, 1-09, I-14, I-15, 1-23, I-25, I-27, 1-28, 1-30

Restrict the Rows 02-02, 02-04, 04-19, C-10

Retrieve Data from a View  10-10

Return a Value 03-03, 03-06, 03-14, 03-22

Rl GHT QUTER Join 05-22, 05-24

ROLLBACK Statement 08-02, 08-21, 08-25, 08-26, 08-27, 08-28, 08-29,
08-31, 08-34, 08-35, 08-36, 08-39, 10-28, 1-28

ROUND Function 03-13, 03-14, 03-15, 03-22, 03-24, 03-40, 03-60, 11-16

ROUND and TRUNC Functions 03-24

RR Date Format 03-43, 03-44

Rules of Precedence 01-10, 01-11, 02-18, 02-19
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SAVEPO NT Statement 08-02, 08-27, 08-28, 08-32, 08-36, 08-39, |-28
Schema 09-02, 09-05, 09-06, 09-19, 09-36, 10-01, 10-32, 10-38, 11-02,
11-03, 11-04, 11-07, 11-21
SELECT Statement 01-04, 01-06, 01-16, 01-20, 03-14, 04-12, 04-13, 04-14,
04-16, 07-08, 07-15, 07-18, C-09, C-11
SELECT Statement - Advanced Features 06-02
Selection 01-03, 02-03
Sequences 10
Caching Sequences 10-28
CURRVAL 09-07, 09-28, 10-25, 10-27
CYCLE Option 10-24, 10-29
Generate Uniqgue Numbers 10-03, 10-22
NEXTVAL 09-07, 09-28, 10-25, 10-27
NEXTVAL and CURRVAL Pseudocolumns 10-25
Set operators 7
SET VERI FY ON 02-30
Sets of Rows 04-03
SGA 1-27
Single Ampersand (&) Substitution 02-23
Single-row Functions 03-04, 03-05, 03-06, 03-45, 03-60, 04-03
Single-row Operator 06-04, 06-06, 06-08, 06-12, 06-14, 06-19
Single-row Subqueries 06-02, 06-06, 06-07, 06-08, 06-09
SOVE Operator 06-15
Sorted 07-08, 07-11, 07-18, 07-21, 07-23
Sorting 2
Default Sort Order 02-21, 04-16
DESC Keyword 02-21
SQL: 1999 Compliant 05-04, 05-18, 05-30, C-06
Standards (American National Standards Institute) 1-11, 1-12, 1-25, 1-28,
1-30, 1-22, 03-26, 03-54, 05-04, 08-27, D-04
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Statement-level Rollback 08-36

STDDEV Function 04-04, 04-07, 04-24
Structured Query Language 01-02, I-25, 1-26
Sub-SELECT 06-04

Subqueries in UPDATE statements 08-16
Subqueries to Delete Rows 08-20
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AS Keyword 09-32, 10-07
Embedding a Subquery Within the CREATE VI EW
Statement 10-07
Group Functions in a Subquery 06-10
Inner Query or Inner Select 06-03, 06-04, 06-05, 06-07, 06-09,
06-13, 06-14, 06-17, 06-20
Nested SELECT 06-04, 06-20
Outer Query 06-03, 06-04, 06-05, 06-09, 06-10, 06-12,
06-13, 06-20
Placement of the Subquery 06-04, 06-06
Single-row Subqueries 06-02, 06-06, 06-07, 06-08, 06-09
Sub-SELECT 06-04
Subqueries in UPDATE statements 08-16
Subqueries to Delete Rows 08-20
Substitution Variables 02-22, 02-23, 02-26, 02-27, 02-30, 02-31, 02-32, 08-10
SUBSTR Function 03-07, 03-08, 03-11, 03-12, 03-46, 03-60
SUMFunction  04-02, 04-04, 04-06, 04-07, 04-12, 04-16, 04-22, 04-24
Summary Results for Groups 04-16
Synonym 06-15, 09-03, 09-06, 09-35, 10-02, 10-03, 10-37, 10-38, 10-39,
10-40, 10-41, 11-03, 11-08, 11-18, 11-20, 11-21
SYSDATE Function 03-19, 03-21, 03-23, 03-24, 03-60, 08-08, 08-08, 09-07,
09-28
System Development Life Cycle |-11, I-12, I-17
System Failure 08-24, 08-29
System Global Area 1-27

Oracle Database 10g: SQL Fundamentals | Index-18



Index

Table Alias 05-12, 05-20, 05-29, C-12, C-15, C-20, C-21

Table Prefixes 05-11, 05-12, C-12

Three-way Join  05-18

TO_CHAR Function 03-32, 03-37, 03-38, 03-40

TO_NUMBER or TO_DATE Functions 03-41

Transactions 08-02, 08-24, 08-25, 08-27, 08-36, 08-40, 09-35
TRI MFunction 03-07, 03-08, 03-11

TRUNC Function 03-13, 03-15, 03-22, 03-24, 03-59, 03-60, 08-21
Tuple 1-23

Types of Indexes 10-33
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UNI ON ALL Operator 07-11, 07-12, 07-18, 07-23

UNI ON Clause 07-12

UNI ON Operator 07-08, 07-09, 07-19, 07-20, 07-21, 07-23, 07-24

UNI QUE Constraint 09-22, 09-23

Unique Identifier 1-19, I-20

Unique Index 09-23, 09-24, 10-33, 10-35, 10-41

UNI QUE Key Integrity Constraint 09-22

UPDATE Statement 08-13, 08-14, 08-15  08-16

UPPER Function 03-02, 03-07, 03-08, 03-09, 03-10, 03-46, 03-60

USER_COL_COMVENTS Dictionary View 11-19

USER_CONS_COLUMNS Dictionary View 11-12,11-14, 11-20

USER_CONSTRAI NTS Dictionary View 11-12, 11-13, 11-14, 11-20

USER_OBJECTS Dictionary View 11-03, 11-05, 11-06, 11-07, 11-08, 11-17,
11-20

USER_SEQUENCES Dictionary View 11-16, 11-17, 11-20

USER_SYNONYMS Dictionary View 11-18

USER _TAB_COLUMNS Dictionary View  11-03, 11-10, 11-11, 11-20

USER _TAB_COMVENTS Dictionary View 11-19

USER_TABLES Dictionary View 11-09, 11-10

USER_VI EWS Dictionary View 11-15, 11-20

USI NG Clause 05-04, 05-08, 05-09, 05-10, 05-11, C-06
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\%
VALUES Clause 08-05, 08-07, 08-11, 08-22
VARI ANCE 04-04, 04-07, 04-24
VERI FY Command 02-30
Views 10
Adding Data Through a View 10-15
DML Operations on Data Through a View 10-13
Guidelines for Creating a View 10-08
Views: Simple and Complex 10-06
W
VWHERE Clause 02-03, 02-04, 02-05, 02-06, 02-07, 02-08, 02-10, 02-14, 02-22,
02-23, 02-26, 02-27, 02-31, 02-32,
Wildcard Search 02-11
WITH CHECK OPTION 10-07, 10-08, 10-16, 11-13
X

XML 1-04, 1-06, 1-27
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