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Profile
Before You Begin This Course

Before you begin this course, you should be able to use agraphical user interface (GUI).
Required prerequisites are familiarity with data processing concepts and techniques.

How This CourselsOrganized

Oracle9i: SQL For End Usersis an instructor-led course featuring lectures and hands-on
exercises. Online demonstrations and written practice sessions reinforce the concepts and
skills introduced.
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Related Publications
Oracle Publications

Title Part Number
Oracle9i Reference, Release 1 (9.0.1) A90190-02
Oracle9i SQL Reference, Release 1 (9.0.1) A90125-01
Oracle9i Concepts, Release 1 (9.0.0) A88856-02
Oracle9i Server Application Developer’s Guide Fundamentals

Release 1 (9.0.1) A88876-02

ISQL*Plus User’s Guide and Reference, Release 9.0.0  A88826-01
NL*Plus User’s Guide and Reference, Release 9.0.1 A88827-02

Additional Publications
» System release bulletins
e Installation and user’s guides
* read.mefiles
* Internationa Oracle User’s Group (IOUG) articles
e Oracle Magazine

Preface-4



Typographic Conventions

What follows are two lists of typographical conventions used specifically within text or within
code.

Typographic Conventions Within Text

Convention Object or Term Example

Uppercase Commands, Use the SELECT command to view
functions, information stored in the LAST_NAME
column names, column of the EMPLOYEES table.
table names,

PL/SQL objects,
schemas

Lowercase, Filenames, where: role isthename of therole

italic syntax variables, to be created.
usernames,
passwords

Initial cap Trigger and Assign aWhen-Validate-Item trigger to
button names the ORD block.

Choose Cancel.

Italic Books, names of For more information on the subject see
courses and Oracle Server SQL Language Reference
manuals, and Manual
emphasized
words or phrases Do not save changes to the database.

Quotation marks  Lesson module This subject is covered in Lesson 3,
titles referenced “Working with Objects.”

within a course
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Typographic Conventions (continued)

Typographic Conventions Within Code

Convention

Uppercase

Lowercase,
italic
Initial cap

Lowercase

Bold

Object or Term

Commands,
functions

Syntax variables

Formstriggers

Column names,
table names,
filenames,
PL/SQL objects

Text that must
be entered by a
user

Example

SELECT enpl oyee_id
FROM enpl oyees;

CREATE ROLE rol e;

For m nodul e: ORD

Trigger level: S | TEM QUANTITY
item

Tri gger name: \Wen-Validate-Item

OG_ACTI VATE_LAYER
(OG_GET_LAYER (' prod_pie _layer’))

SELECT | ast _nane
FROM enpl oyees;

CREATE USER scot't
| DENTI FI ED BY ti ger;
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Relational Principles
and Oracle Concepts
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Objectives

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

» Describe the system life cycle development phases

» Discuss the theoretical and physical aspects of a
relational database

» Describe the Oracle implementation of the RDBMS
and ORDBMS

* Describe the Internet Platform Architecture
» Describe new features of Oracle9i
* Describe how SQL is used in the Oracle product set

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

Lesson Aim

In thislesson, you will gain an understanding of the relational database management system
(RDBMYS), the object relationa database management system (ORDBMYS) and the new features of
Oracleoi.
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System Development Life Cycle

Strategy
and
Analysis

Production

1-3 Copyright © Oracle Corporation, 2001. All rights reserved.

System Development Life Cycle

From concept to production, you can devel op a database by following the system development life
cycle, which has multiple stages of development. Thistop-down, systematic approach to database
devel opment transforms business information requirements into an operational database.

Strategy and Analysis

e Study and analyze the business requirements. Interview users and managers to identify the
information requirements. Incorporate the enterprise and application mission statements as
well as any future system specifications.

e Build models of the system. Transfer the business narrative into a graphical representation
of businessinformation needs and rules. Confirm and refine the model with the analysts and
experts.

Design
Design the database based on the model developed in the strategy and analysis phase.
Build and Document

e Build the prototype system. Write and execute the commands to create the tables and
supporting objects for the database.

» Develop user documentation, Help text, and operation manuals to support the use and
operation of the system.
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System Development Life Cycle (continued)
Transtion

Refine the prototype. Move an application into production with user-acceptance testing, conversion of
existing data, and parallel operations. Make required modifications.

Production

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

Note: The various phases of the system devel opment life cycle can be carried out iteratively. This course
focuses on the build phase of the system development life cycle.
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Data Storage on Different Media

[DEPARTMENT_ID|[DEPARTMENT_NAME [MANAGER_ID|[LOCATION_ID

| 10 |[administration | 200 || 1700
| 20 |[Marketing | 201 || 1500
| &0 |[Shipping | 124 | 1500
| &0 |[IT | 103 || 1400
| 80 |[Sales | 149 || 2600
| 90 | [Executive | 100 || 1700
| 110 |[Accounting | 205 || 1700
| |

190 |[Contracting | 1700

— —

| -~
> [
=
Filing cabinet Electronic Database
spreadsheet
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Storing Information

Every organization has some information needs. A library keeps alist of members, books, due
dates, and fines. A company needs to save information about employees, departments, and
salaries. These pieces of information are called data.

Organizations can store data on various media and in different formats: for example, a hard-copy
document in afiling cabinet or data stored in electronic spreadsheets or databases.

A databaseis an organized collection of information.

To manage databases, you need database management systems (DBMS). A DBMS is a program
that stores, retrieves, and modifies data in the database on request. There are four main types of
databases: hierarchical, network, relational, and object-oriented. Object relational databases are a
hybrid of object-oriented databases.

Note: Oracle7 isarelationa database management system whereas Oracle8, 8i, and 9i are abject
relational database management systems.
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Relational Database Concepts

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

» 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

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

Relational Database Concepts

The principles of the relational model were first outlined by Dr. E. F. Codd in a June 1970 paper caled
“A Relational Mode of Datafor Large Shared Data Banks.” In this paper, Dr. Codd proposed the
relational model for database systems.

The more popular models used at that time were hierarchical and network, through simple flat file data
structures. Relational database management systems (RDBMS) soon became very popular, especialy
for their ease of use and flexibility in structure. In addition, innovative vendors, such as Oracle,
supplemented the RDBM S with a suite of powerful application development and user products,
providing atotal solution.

Components of the Relational M odel
» Caollections of objects or relations that store the data
e A set of operatorsthat can act on the relations to produce other relations
« Dataintegrity for accuracy and consistency

For more information, see E. F. Codd, The Relational Model for Database Management.
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Data Models

\
=

Model of
the system in Entity model
the client’s y
. of the
mind L
client’s model
Table model o |
of the racle server
entity model
I
I .
I .
Tables on disk
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Data Models

Models are a cornerstone of design. Engineers build amodel of a car to work out any details before
putting it into production. In the same manner, system designers develop modelsto explore ideas and
improve the understanding of the database design.

Purpose of Models

Models help communicate the conceptsin people’ s minds. They can be used to do the following:
e Communicate

e Categorize
e Describe
»  Specify

e Investigate
* Evolve

e Analyze

e Imitate

The objective isto produce a model that fits a multitude of these uses, can be understood by an end user,
and contains sufficient detail for a developer to build a database system.
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Data Models (Continued)

Using some portion of the system as a basis, the developer draws up a blueprint of the system. This
blueprint isamagjor deliverable that will validate the design standards and anaysis. Through blueprints,
users can eval uate the ability of systems to meet their needs. The blueprint is the entity model of the
system in the client’s mind. Every detail should belaid out. A lot of time is spent in this phase so that the
devel oper has aclear picture of the system before moving on to the next phase.

The next phase is the trandation of the entity model to the table model. This phase involves the design of
the tables and columns along with the detailed specification of domains and check constraints on the
columns. The above database design trand ates to the actual tables and other database objects on the Oracle
server.
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The Employee and Department Data
Model

An employee
Works in a

Department. Employee Department

EMPLOYEES

DEPARTMVENTS
Oracle server

D
D
11

EMPLOYEES and
DEPARTMENTS
tables on disk
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Creating the Employee and Department Data Model

Consider asystem that involves employees and departments. An organization has a number of
employees and a number of departments that these employees work in. An employee worksfor a single
department, while a department can have many employees working in it. The stepsto create the
employee and department data model is given below:

1

2.

3.

4.

Create amental model of the system. In this case, each employee works in a department, so the
system must store information about employees and departments entities.

Using the system model arrived at in step 1, create models of the employee and department.
Also, create a modd of the “each employee worksin adepartment” relationship that exists
between the employee and department entities.

Using the employee and department table models arrived at in step 2, design the EMPLOYEES
and DEPARTMENTS tables.

Using the table models arrived at in step 3, create the EMPLOYEES and DEPARTMENTS tables
on the Oracle Server and create the relationship between the two tables.

The Relationship Between the EMPLOYEES and DEPARTMENTS Tables

All employees must be assigned to a department. This means that every row in the EMPLOYEES table
must reference arow in the DEPARTMENTS table. However, there may be departments that do not
have employees assigned to them yet.

Oracle9i: SQL for End Users I- 9




two-dimensional tables.

Oracle
server

L0
L0
LU

Table Name: EMPLOYEES  Table Name: DEPARTMVENTS

Definition of a Relational Database

A relational database is a collection of relations or

[EMPLOYEE ID |[FIRST_NAME |[LAST NAME |[ EMAIL [DEPARTMENT _ID/[DEPARTMENT_NAME|[MANAGER_ID|[LOCATION_ID

| 100 |[Steven [King [sKinG | 10 |[administration [ 200 || 1700

| 101 |[Meena [Kachhar [MKOCHHAR | 20 |[Marketing [ 201 || 1800

| 102 |[Lex [De Haan [LoEHAAN | 50 |[Shipping [ 124 || 1500

| 103 |[Alexander [Hunald [HUNOLD | i [ 103 || 1400
| 104 |[Bruce [Ermst [BERMST | 80 |[Sales [ 149 || 2500
1-10 Copyright © Oracle Corporation, 2001. All rights reserved.

Definition of a Relational Database

A relationa database uses relations or two-dimensional tables to store information.

For example, you might want to store information about all the employeesin your company. In a

relational database, you store different pieces of information about your employees, such as employee

information, a department information, and a salary information.

Oracle9i: SQL for End Users I- 10




The EMPLOYEES Table

The EMPLOYEES table stores employee information

Table Name: EMPLOYEES
)‘l EMPLOYEE | D 102 [ EMPLOYEE_ID || LAST NAME || EMAIL

| 100 [[King [SKING
LAST NAME: De Haan | 101 |[Kochhar [MKOCHHAR
- < | 102 |[De Haan [LDEHAAN
EMAI L: LDEHAAN | 103 |[Hunald [HUNOLD
2
I-11 Copyright © Oracle Corporation, 2001. All rights reserved.

The EMPLOYEES Table

Each row in the EMPLOYEES table stores information about one employee. Each column stores a
particular piece of information about that employee.

For example, the third row in the EMPLOYEES table gives the following information:

Employee' s employee number: EMPLOYEE | D=102
Employee’slast name; LAST NAME = De Haan
Employee's email id: EMAI L = LDEHAAN

Oracle9i: SQL for End Users I- 11




Relational Database Terminology

@ ©, ®

EMPLOYEE ID [[ LAST NAME [SALARY | COMMISSION PCT DEPARTMENT ID
100} [King 24000 50
101 [Kochhar 17000 /‘\ a0
102D Haan 1zonof\ 4 ) o0
103 [Hunald oo | ~— B0
104] [Emst G000 B0
107 | [Lorantz 4200 ]
124 [mourgas 5800 &0
141] [Rajs 3500 &0
142 [Davies 2100 &0
143 |[Matos 2600 50
144 [vargas 2500 &0
149 [Zlotkey 10500 2 a0
174|[apel 11000 3 B0
176 [Taylor 8GO0 2 B0
178| |Grant 7000 15
200 [whalen 4400 10
201 [|Hartstein 13000 20
202| [Fay 5000 20
205] Higgins 12000 110
206|Gietz 5300 110
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Terminology Used in a Relational Database
A relational database can contain one or more tables. A table isthe basic storage structure of an
RDBMS. A table holds al the data necessary about something in the real world—for example,
employees, invoices, or customers.
The dlide shows the contents of the EMPLOYEES table or relation. The numbers indicate the
following:

1. A singlerow or tuple representing all data required for a particular employee. Eachrow in a
table should be identified by a primary key, which alows no duplicate rows. The order of rows
isinsignificant; specify the row order when the datais retrieved.

2. A column or attribute containing the employee number. The employee ID identifies a unique
employee in the EMPLOYEES table. In this example, the employee ID column is designated as
the primary key. A primary key must contain a value and the value must be unique.

3. A column that is not akey value. A column represents one kind of datain atable; in the
example, the salary of all the employees. Column order isinsignificant when storing data;
specify the column order when the datais to be retrieved.

4. A fidd can befound at the intersection of arow and a column. There can be only one valuein
it.

Oracle9i: SQL for End Users I- 12




Terminology Used in a Relational Database (Continued)

5. A column contai ning the department number, which isalso aforeign key. A foreign key isa
column (or collection of columns) that defines how tables relate to each other. A foreign key
refersto aprimary key or a unique key in the same table or in another table. In the example,
DEPARTMENT _I D uniquely identifies a department in the DEPARTMENTS table.

6. A field may havenovalueinit. Thisis called anull value. In the EMPLOYEES table, the
DEPARTNMENT _| Dfor the employee Grant is NULL.
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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

[EMPLOYEE _ID/[FIRST_NAME|[LAST _NAME|[DEPARTMENT _ID [DEPARTMENT _ID|[DEPARTMENT_NAME|[MANAGER_ID/[LOCATION_ID
| 102 [Lex [De Haan || a0 | 10 |[Aadmiristration | 200 || 1700
| 104 |[Bruce [Emst | B0 | 20 |[Marketing | 201 || 1800
| 142 |[Curtis [Davies | &0 | 50 |[Shipping | 124 1500
| 174 |[Ellen [l | a0 | 60 |[IT | 103 ]| 1400
| 202 [[Pat [Fay | a0 | 80 |[Sales | 149 || 2500
| 206 |[William [Gietz | 110 | 90 |[Executive | 100 || 1700
| 110 [[Accounting | 205 || 1700
T | 190 [[Contracting | | 1700
Primary key Foreign key  Primary key
1-14 Copyright © Oracle Corporation, 2001. All rights reserved.

Relating Multiple Tables

Each table contains data that describes exactly one entity. For example, the EMPLOYEES table
contains information about employees. Categories of data are listed across the top of each table, and
individual cases are listed below. Using atable format, you can readily visualize, understand, and use
information.

Because data about different entitiesis stored in different tables, you may need to combine two or
more tables to answer a particular question. For example, you may want to know the location of the
department where an employee works. In this scenario, you need information from the EMPLOYEES
table (which contains data about employees) and the DEPARTMENTS table (which contains
information about departments). An RDBM S enables you to relate the datain one table to the datain
another by using foreign keys. A foreign key isacolumn or aset of columns that refer to a primary
key in the same table or another table.

The ability to relate datain one table to data in another enables you to organize information in
separate, manageabl e units. Employee data can be kept logically distinct from department data by
storing it in a separate table.
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Relating Multiple Tables (Continued)

Guidelines for Primary Keys and Foreign Keys
* No duplicate values are alowed in aprimary key.
o Itisextremely unlikely that a primary key will be changed. A Primary key can be changed if no
foreign key isreferencing it
* Foreign keys are based on data values and are purely logical, not physical, pointers.

A foreign key value must match an existing primary key value or unique key value, or else be
null.

A foreign key must reference either a primary key or unique key column.
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Oracle8: Object Relational
Database Management System

- Oracle Server
\/

— 2 o -
~—= -
- T
’ I
\ g :
|
| | [ | [
-— -— I
|- |- ,
—_— |
I~ I~ User tables ! _Data
s OcllE , dictionary
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Evolution of the Oracle Server

The Oracle server has evolved from an RDBM S to an ORDBMS and is now designed to optimize
traditional, Internet and intranet applications, and to stimulate the emerging hosted application market
on the Internet.

Object-Relational Database

The Oracle8 Enterprise Edition has made a major leap in data management technol ogy with the
introduction of an object-relational paradigm. Database schemas and applications today are becoming
increasingly complex. Often, several separate applications with similar data, such as customer
information, billing, and shipping, exist in different database schemas and an MIS department must
manage the interoperation. Corporate management of the information becomes a difficult task
involving theintegration of different relational objects and different applications, possibly from
different vendors, into a more coherent end-user data model. By enhancing the relational database
with object extensions, Oracle addresses the need to simplify data modeling and extend the database
with new datatypes.

Oracle applications may run on the same computer as the Oracle8 Server. Alternatively, you can run
applications on alocal system and run the Oracle8 Server on another system (client-server
architecture). This client-server environment provides a wide range of computing resources. For
example, aform-based airline reservation application can run on a client personal computer while
accessing flight data that is conveniently managed by an Oracle8 Server on a central computer.
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Oracle8i: Internet Platform
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Oracle Internet Platform

Oracle8i offers acomprehensive high-performance Internet platform for e-commerce and data
warehousing. Thisintegrated platform includes everything needed to devel op, deploy, and manage
Internet applications. The Oracle Internet platform is built on three core pieces:

* Browser-based clients to process presentation

» Application serversto execute business logic and serve presentation logic to browser-based clients

» Databasesto execute database-intensive business logic and serve data

Oracle offers awide variety of the most advanced graphical user interface (GUI) driven development tools
to build business applications, as well as alarge suite of software applications for many areas of business
and industry. Stored procedures, functions, and packages can be written by using SQL, PL/SQL, or Java.
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Oracle9i Features

Oracle offers a comprehensive high-performance infrastructure for e-business. It is called Oracle9i.
Oracle9i includes everything needed to devel op, deploy, and manage Internet applications.

Benefitsinclude:
«  Scalahility from departments to enterprise e-business sites
* Robust, reliable, available, secure architecture
*  One development model, easy deployment options
* Leverage an organization’s current skillset throughout the Oracle platform (including SQL,
PL/SQL, Java, and XML)
¢ One management interface for al applications
e Industry standard technologies, no proprietary lock-in
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Oracle9i
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Oracle9i

There are two products, Oracle9i Application Server and Oracle9i Database, that provide a complete and
simple infrastructure for Internet applications.
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Oracle9i Application Server
The Oracle9i Application Server (Oracle9iAS) runs al your applications. The Oracle9i Database stores
al your data.

Oracle9i Application Server isthe only application server to include services for al the different server
applications you will want to run. Oracle9iAS can run your:

* Portals or Web sites

* Javatransactional applications

» Businessintelligence applications

It also providesintegration between users, applications, and data throughout your organization.
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Oracle9i Database

Object Relational Data

DATABASE

Documents

XML

Messages

1-21 Copyright © Oracle Corporation, 2001. All rights reserved.

Oracle9i Database

Theroles of the two products are very straightforward. Oracle9i Database manages all your data. Thisis
not just the object relational datathat you expect an enterprise database to manage. It can also be
unstructured data like:

 Spreadsheets

» Word documents

 PowerPoint presentations

e XML

» Multimedia data types like MP3, graphics, video, and more

The data does not even have to be in the database. Oracle9i Database has services through which you
can store metadata about information stored in file systems. Y ou can use the database server to manage
and serve information wherever it islocated.
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Communicating with the RDBMS

Using SQL
A SQL statement
is entered
SELECT depart nent _nane The statement is
FROM depart nents; sent to Oracle
Server
Data is displayed
| DEPARTMENT_NAME
|Administrati0n
Marksting Oracle Server
|Shipping <
T
|Sa|es
|Executive
|Accounting
|Contracting
8 rows selected.
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Structured Query Language

Structured Query Language (SQL) isthe set of statements using which al programs and users
access datain an Oracle database. In some application programs, you may access the database
without directly writing SQL or PL/SQL commands. But these applications in turn must use SQL
when executing the user’s request.

Dr. E. F. Codd published the paper, “A Relational Model of Data for Large Shared Data Banks,”
in June 1970 in the Association of Computer Machinery (ACM) journal, Communications of the
ACM. Codd's model is now accepted as the definitive model for relational database management
systems (RDBMS). The language, Structured English Query Language ("SEQUEL") was
developed by IBM Corporation, Inc., to use Codd's model. SEQUEL later became SQL (till
pronounced “sequel”). In 1979, Relational Software, Inc. (now Oracle Corporation) introduced the
first commercialy available implementation of SQL. Today, SQL is accepted as the standard
RDBMS language.
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Structured Query Language (Continued)
How Does SQL Work?

The strengths of SQL provide benefits for al types of users, including application programmers,
database administrators, managers, and end users. Technically speaking, SQL is a data sublanguage.
The purpose of SQL isto provide an interface to arelational database, such as Oracle, and all SQL
statements are instructions to the database. In this, SQL differs from general-purpose programming
languages like C and BASIC. The features of SQL are listed below:

e It processes sets of data as groups rather than asindividual units.
* It provides automatic navigation to the data.
* It uses statementsthat are complex and powerful individually, which therefore stand alone.
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Data Types Supported in SQL

* CHAR( si ze)

* VARCHAR2( si ze)
* LONG

* NUVBER( p, Ss)

* DATE

o TI MESTAMP

* RAWsi ze)
 LONG RAW

« CLOB

 BLOB
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Data Types Supported in SQL

Each literal or column value manipulated by Oracle has a datatype. A value' s data type associates a
fixed set of properties with it. These properties cause Oracle to treat values of one datatype
differently from the values of another.

The table on the following page summarizes the Oracle internal data types.
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Data Types Supported in SQL (continued)

Data Types

Description

CHAR(si ze)

Used to store fixed length character data of
length size.

Maximum size is 2000 bytes.

Default sizeis 1 byte.

VARCHAR2( si ze)

Used to store a variable-length character string
having maximum length size bytes. Maximum
size is 4000 bytes.

LONG

Used to store variable-length character data up to
2 GB.

NUVBER( p, s)

Used to store a number having a precision p and
scaes.

p is the number of significant digits and sisthe
scale. p is a positive number up to 38 and s can
vary from -84 to 127. p isthe total length of
numbers excluding the decimal and sisthe
maximum number of digits after the decimal.
The decimal does not take up a space.

DATE

Used to store dates. Valid dates range from
01/01/4712 BC to 31/12/9999 AD. Both date and
time are stored.

TI MESTAMP
(fractional seconds
_precision)

Y ear, month, and day values of date, aswell as
hour, minute, and second values of time, where
fractional _seconds_preci si onisthe
number of digitsin the fractional part of the
SECOND datetime field. Accepted values of
fracti onal _seconds_preci si onare0
t0 9. The default is 6.

RAW si ze)

Used to store raw binary data of length size
bytes. Maximum sizeis 2000 bytes.

LONG RAW

Used to store raw binary data of variable length
upto 2 GB.

CLCB

Character data up to 4 gigabytes

BLOB

Binary data up to 4 gigabytes
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SQL Statements

SELECT _
Data retrieval

| NSERT

UPDATE Data manipulation language (DML)
DELETE

MERGE

CREATE

ALTER oo

DROP Data definition language (DDL)
RENAMVE

TRUNCATE

COWM T

ROLLBACK _
SAVEPO NT Transaction control

GRANT
REVOKE Data control language (DCL)
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SQL Statements

Oracle SQL complies with industry-accepted standards. Oracle Corporation ensures future compliance
with evolving standards by actively involving key personnel in SQL standards committees. Industry-
accepted committees are the American National Standards Institute (ANSI) and the International
Standards Organization (1SO). Both ANSI and 1SO have accepted SQL as the standard language for
relational databases.
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SQL Statements (continued)

Statement Description

SELECT Retrieves data from the database

| NSERT Enters new rows, changes existing rows, and removes unwanted rows

UPDATE from tables in the database, respectively. Collectively known as data

DELETE manipul ation language (DML). Use the MERGE statement to select rows

MERGE from one table for update or insertion into another table. The decision
whether to update or insert into the target table is based on a condition
in the ON clause. MERGE is covered in detail in appendix A

CREATE Sets up, changes, and removes data structures from tables. Collectively

ALTER known as data definition language (DDL).

DROP

RENAME

TRUNCATE

COW T Manages the changes made by DML statements. Changes to the data can

ROLLBACK be grouped together into logical transactions.

SAVEPQO NT

GRANT Gives or removes access rights to both the Oracle database and the

REVOKE structures within it. Collectively known as data control language
(DCL).
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Overview of Course Material
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Course Material Overview

This course has an Introduction and atotal of eight lessonsthat cover the following subjects:

» SELECT statements

* Restricted SELECT statements

* Functions (single row functions, data conversion functions, and group functions)

e Joins

e Subqueries

* iSQL*Plus
Each |esson begins with a statement of the objectives, and Lessons 1 through 8 end with practice
EXErcises.
This course focuses on the relational aspects of Oracle database management systems. In particular, it
focuses on the data retrieval language statements. It does not cover user-defined datatypes, or objects.
iSQL*Plus will be used in the practices to enter and execute SQL statements.
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Tables Used in the Course
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EMPLOYEES

[EMPLOYEE_ID [FIRST_NAME [LAST_NAME| EMAIL [PHOME_NUMBER [HIRE_DATE| JOB_ID  [SALA

| 100 |Steven [I<ing |SKING 515,123 4567 [i7-June7 [aD_PRES || 240

| 101 [Meena [Kochhar  [MKOCHHAR [515 123 4563 [21-5EP-89 [AD_ WP 170

| 102 [Lex [DeHaan  [LDEHAAN  [[515.123.4569 [13-JaN-93 [AD_wP [ 170

| 103 |Alexander  [Hunold [AHUNOLD  [590.423.4567 [p3-Jan-90 [IT_PROG [ o0

| 104 [Bruce [Ernst [BERNST  [500.423 4568 Rimaver [T PROG [ &0

| 107 |[Diana [Lorentz [DLORENTZ [590.423 5567 [p7-FEB99 [IT_PROG [ %2

| 124 [Kevin [Mourgns  [KMOURGOS [650.123.5234 [16-M0v-99 [ST_MaN [ =8

| 141 [Trenna [Rajs [TRAJS [p50.121.8009 [i7-0CcT95 [ST CLERK | 35

| 142 [Curtis [Davies [coaviEs  [B50.121.2994 Raaaner [T clErk [ @

| 143 [Randall [Matos [RMaTOS  [B50.121.2874 [15-MARDE [ST CLERK | 26
[DEPARTMENT _ID [DEPARTMENT NAME |MANAGER_ID [LOCATION_Ip | 212024 03-JUL3s ST CLERK [ 25
| 10 [Administration | 20| 1700 | 41344.429018 [23-JAN0D [SA_MAN 105
| 20 Marketing | 201 | 1500 |*'B [ GRA | LOWEST SAL | HIGHEST SAL
| 50 |Shipping | 124 | 1500 | 418 | | 1000 | 2999
| B0 [T | 103 | 1400 B | 3000 | 5399
| 80 [Sales | 149 | 2500 c | BO00 | 9399
| 90 [Executive | 100 | 1700 D | 10000 | 14999
| 110 [Accounting | 205 | 1700 E_ | 15000 | 24999
| 190 [Contracting | | 1700 F | 25000 | 40000

DEPARTMENTS JCB_GRADES

Tables Used in the Course
The following main tables will be used in this course:

EMPLOYEES table, which gives details of all the employees
DEPARTNMENTS table, which gives details of all the departments
JOB_GRADES table, which gives details of salaries for various grades

Note: The structure and data for al the tablesis provided in Appendix D.
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Summary

* Relational databases are:
— Composed of relations
— Managed by relational operations
— Governed by data integrity constraints
* Oracle8 is based on the object relational database
management system.

» The Oracle8i server introduced a comprehensive
high-performance Internet platform for e-commerce
and data warehousing.

* The Oracle9i Server includes two components that
provide a complete and simple infrastructure for
Internet applications.

* You store and manage information in an Oracle
server by using the SQL language.
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Summary

Relational database management systems are composed of objects and relations. They are managed
by operations and governed by dataintegrity constraints.

Oracle8i offers a comprehensive high-performance Internet platform for e-commerce and data
warehousing.

Oracle9i is designed to optimize traditional, internet and intranet applications, and to stimulate the
emerging hosted application market on the internet. Oracle9i components include the following:

» Oracledi Database

e Oracledi Application Server

SQL isthe language you use to communicate with the server to access, manipulate, and control data.
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Writing Basic
SELECT SQL Statements
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Objectives

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

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

e Differentiate between SQL statements and
ISQL*Plus commands
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Lesson Aim

To extract data from the database you heed to use the structured query language (SQL) SELECT
statement. Y ou may need to restrict the columns that are displayed. This lesson describes all the SQL
statements that you need to perform these actions. Thislesson also covers the use of iSQL* Plus
commands to execute SQL statements.
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Capabilities of SQL SELECT Statements

Projection Selection
Table 1 _ Table 1
Join
- >
Table 1 Table 2
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Using SQL SELECT Statements
A SELECT statement retrieves information from the database. Y ou can use a SELECT statement
to do the following:

* Projection: Choose the columns in atable that you want the query to return. Y ou can choose
as few or as many columns of the table as you require.

» Sdlection: Choose the rows in atable that you want the query to return. Y ou can use various
criteriato restrict the rows that you see.

« Join: Bring together data stored in different tables by creating alink through a column that
appearsin both tables.

Y ou will learn more about selections and joinsin alater lesson.
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Basic SELECT Statement

SELECT [ DI STI NCT] {*| col um| expression [alias],...}
FROM tabl e
[ WHERE condi tion(s)]

[ GROUP BY group_by_expression]
[ ORDER BY colum]j;

o SELECT identifies the columns to be displayed.
« FROMidentifies the table that contains the columns.
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Contents of a Basic SELECT Statement

In its simplest form, a SELECT statement must include the following:
e A SELECT clause, which specifies the columns to be displayed
A FROMclause, which specifies the table that contains the columns listed in the SELECT

clause
In the syntax:
SELECT Displays alist of one or more columns
DI STI NCT Suppresses duplicate rows and lists columnsin ascending order
* Selects all columns
col um Selects the named column
alias Gives selected column a different heading
FROMt abl e Specifies the table that contains the columns
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Contents of a Basic SELECT Statement (Continued)

WHERE Restricts the query result to rows that meet a condition

condi ti ons Composed of column names, expressions, constants,
and a comparison operator

GROUP BY Dividestherowsin atable into groups

group_by expression Specifies columns whose values determine the basis
for grouping rows

ORDER BY Sorts the rows in the output

Note: The words keyword, clause, and statement are used throughout this course:

* A keyword refersto an individual SQL element.

For example, SELECT and FROMare keywords.
* A clauseisapart of aSQL statement.

For example, SELECT enpl oyee_i d, | ast_naneisa clause
» A statement isa combination of two or more clauses.

For example, SELECT * FROM EMPLOYEES isa SQL statement.
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Writing SQL Statements

SQL statements are not case sensitive.

SQL statements can be on one or
more lines.

Keywords cannot be abbreviated or split across
lines.

Clauses are usually placed on separate lines.
Tabs and indents are used to enhance readability.
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Writing SQL Statements

To construct valid SQL statements that are both easy to read and edit, follow these smple rules and
guidelines:

e SQL statements are not case sensitive.

e You can enter SQL statements on one or more lines.

e You cannot abbreviate or split keywords across lines.

» Place clauses on separate lines for readability and ease of editing.

» Usetabs and indents to make code more readable.

« Enter keywordsin uppercase. Enter al other words, such as table names and columns, in

lowercase. This enhances readability.
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Retrieving All Columns
from a Table

DEPARTVENTS TABLE

Retrieve all

columns from the

DEPARTMENTS table

DEPARTIVENTS TABLE
| DEPARTMENT ID || DEPARTMENT NAME | mMANAGERID || LOCATION_ID
| 10 |[Administration [ 200 || 1700
| 20 |[Marketing [ 201 || 1800
| &0 |[Shipping | 124 || 1500
| B0 (I | 103 || 1400
| 80 |[Sales | 149 || 2500
| 90 |[Executive | 100 || 1700
| 110 |[Accounting | 205 || 1700
| 190 |[Contracting [ | 1700
g rows selected.
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Retrieving All Columns

Assume that you want to display al of the columns of information stored in the DEPARTMENTS
table. Thisisthe simplest use of the SELECT statement in SQL. All rows are retrieved from the
table and all columns are displayed. Thisisthe equivalent of retrieving the entire contents of a
table. In the case of the DEPARTIVENTS table, the “entire contents of the table” trandatesto all

details of all departments.
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Selecting All Columns

SELECT
FROM depart nents;
[ DEPARTMENT_ID | DEPARTMENT_NAME [ MANAGERID | LOCATION_ID
| 10 [Administration [ 200 || 1700
| 20 |[Marketing [ 201 || 1800
| 50 |[Shipping [ 124 1500
| B0 [iT [ 103 | 1400
| 80 |[Sales [ 149 | 2600
| 90 |Executive [ 100 | 1700
| 110 [Accounting [ 205 || 1700
| 190 [Contracting [ | 1700
g rows selected.
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Selecting All Columns, All Rows

You can display al columns of datain atable by following the SELECT keyword with an asterisk
(*). In the example on the dide, the DEPARTMENTS table contains four columns:
DEPARTMENT _| D, DEPARTMENT _NAME, MANAGER _| D, and LOCATI ON_I D. Thetable
contains eight rows, one for each department.

Y ou can aso display al columnsin the table by listing al the columns after the SELECT

keyword.
To display al columnsinthe JOB_GRADES table, enter the following command.

SELECT grade_l evel, |owest_sal, highest_sal
FROM j ob_grades;
You can aso usethe* character to display all columnsinthe JOB_GRADES table.
SELECT *
FROM j ob_gr ades;
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Creating a Projection on a Table

DEPARTMENTS TABLE
Retrieve DEPARTMENT | Dand
DEPARTMENT_NAME columns from
the DEPARTMENTS table
[ DEPARTMENT ID [ DEPARTMENT NAME
| 10 |Administration
| 20 |Marketing
| 50 |[Shipping )
| B0 |[IT Only two columns are displayed
| 80 |[Sales
| a0 |Executi\re
| 110 |Acc:0unting
| 190 |Contracting
8 rows selected.
DEPARTMENTS TABLE
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Retrieving Specific Columns

Assume that you want to display only two columns of data stored in the DEPARTMVENTS table. This
“projection” isatypical use of the SELECT statement in SQL. Y ou can use the projection on the
DEPARTMENTS table to select only certain detail s about each employee, in this case, the department

number and the location of each department.

To display the DEPARTMENT _| Dand LOCATI ON_I D columns from the DEPARTMENTS table enter

the following command:

SELECT departnent _id, location_id
FROM departnents;

Basic Projection Rules
e Use an asterisk (*) to display all columns.
* You can select as many columns as you want.
» Use acommato separate the column names.
» The columns appear in the order selected.
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Selecting Specific Columns

SELECT departnent _id, departnent_nane
FROM departnents;

| DEPARTMENT _ID | DEPARTMENT _NAME
| 10 |Administration

| 20 |Marketing

| 50 |[Shipping

| E
|
|
|
|

&0 |[Sales

an |E}{ecuti\re
110 |Accounting
190 |Contracting

G rows selected.
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Selecting Specific Columns, All Rows

Y ou can use the SELECT statement to display specific columns of the table by specifying the

column names, separated by commas. The examplein the dide displays all the department
numbers and department names from the DEPARTMENTS table.

In the SELECT clause, specify the columnsin the order in which you want them to appear in the
output. For example, to display department name before department 1D, use the following
Statement:

SELECT departnent _name, department _i d
FROM  enpl oyees;
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Selecting Specific Columns, All Rows (Continued)

| DEPARTMENT_NAME DEPARTMENT _ID

|
|Administrati|:|n | 10
|Marketing | 20
\Shipping | &0
I | ED
Sales | a0
|E}{ecutive | 80
|A|:|::|:|unting | 110
|Cnntracting | 130

g rows selected.
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Default Data Justification

Character Date Number
left justified left justified right justified
EMPLOYEES table l

| LAST_NAME | HIRE_DATE | SALARY

[Iing [17-Jun-a7 | 24000
[Kochhar [21-5EP-39 | 17000
D& Haan [13-JAN-93 | 17000
[Hunotd [03-Jan-80 | 9000
[Ernst [21-May-91 | B000
Lorentz [p7-FEE-29 | 4200
[Mourgas (= | 5300
[Rajs [17-0CcT-95 | 3500
[Davies [29-JAn-97 | 3100
[Matas [15-MAR-98 | 2600
[wargas [p9-JuL-98 | 2500
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Default Data Justification
» Character and date data are | eft justified.
Number data are right justified.
By default, the results of queries display column headings in uppercase.

* You can override the column heading display with an alias. Column aliases are covered later
in this lesson.

Use the SELECT statement given below to display the last name, hire date and salary of the
employees. Theresults are as displayed in the dide.

SELECT | ast _nane, hire_dat e, sal ary
FROM enpl oyees;
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Arithmetic Expressions

Create expressions on NUMBER and DATE data types
by using arithmetic operators.

Operator | Description
+ Add
- Subtract
* Multiply
/ Divide
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Using Arithmetic Expressions

Y ou may need to modify the way in which datais displayed, perform calculations, or look at what-if
scenarios. Y ou can do so by using arithmetic expressions. An arithmetic expression may contain column
names, constant numeric values, and the arithmetic operators.

Thetablein the dide lists the arithmetic operators available in SQL. Y ou can use arithmetic operatorsin
any clause of a SQL statement except the FROMclause.
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Using Arithmetic Operators

SELECT | ast _nane, sal ary, |sal ary+300
FROM enpl oyees;

| LAST_NAME | SALARY SALARY-+300

[King | 24000 24300
[Kochhar | 17000 17300
[De Haan | 17000 17300
[Hunald | 9000 9300
[Ernst | 6000 6300
[Lorertz | 4200 4500
[Mourgos | 5800 100
[Rajs | 3600 3300
[Davies | 3100 3400
[Matas | 2600 2300
[wargas | 2500 2800
[Zintkey | 10500 10800
[apel | 11000 11300
20 rows selected.
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Using Arithmetic Operators

The example in the dide uses the addition operator to calculate a salary increase of $300 for al
employees and displays a new column, SALARY+300 in the outpuit.

Note that the calculated column, SALARY+300, is not a new column in the EMPLOYEES table; it

isfor display only. By default, the name of the new column comes from the cal culation that
generated it: in this case, SALARY+300.

Note: SQL ignores blank spaces before and after the arithmetic operator.
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Using Arithmetic Operators on Multiple
Columns

SELECT | ast _nane, departnent __id, salary,
[salary * conmission_pct |
FROM enpl oyees;

[ LAST MAME | DEPARTMENT_ID | saLary SALARY-COMMISSION_PCT
[King | a0 || 24000
[Kochhar | a0 || 17000
|De Haan | a0 | 17000
[Hunald | B0 | 8000
[Flatkey | a0 || 10800 2100
[&bel | a0 || 11000 3300
[Taylor | a0 || B8RO0 1720
[Fay | 0 | 5000
[Higgins | 110 | 12000
[Gistz | 10 | 5300
20 rowes selected.
1-15 Copyright © Oracle Corporation, 2001. All rights reserved.

Using Arithmetic Operators on Multiple Columns

The example in the dide multiplies the value in the SALARY column with the value in the
COWMM SSI ON_PCT column for each row in the EMPLOYEES table.
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Operator Precedence

* [/ + -

* Multiplication and division take priority over
addition and subtraction.

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

» Parentheses are used to force prioritized evaluation
and to clarify statements.
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Operator Precedence

If an arithmetic expression contains more than one operator, multiplication and division are evaluated
first. If operators within an expression have the same priority, evaluation is done from left to right.

Expressions within parentheses are eva uated first, so you can use parentheses to change precedence.
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Operator Precedence

FROM  enpl oyees;

SELECT | ast_nane, salary, [100+sal ary*12 |

| LAST_NAME | SALARY 100+SALARY=12

[King | 24000 268100
[Kochhar | 17000 204100
[De Haan | 17000 204100
[Hunand | 5000 103100
[Ernst | BO00 72100
[Lorentz | 4200 50500
[Mourgos | 5800 9700
[Rajs | 3500 42100
[Davies | 3100 37300
[Matos | 2600 31300
[wargas | 2500 30100
[Flotkey | 10500 126100
&bl | 11000 132100

20 rows selected.
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Operator Precedence (Continued)
The example in the dide displays the name, salary, and annual compensation of employees.

The example cal culates the annual compensation as 12 multiplied by the monthly salary, plusa
one-time bonus of $100 because multiplication has a higher order of precedence than addition.
Observe the output that shows multiplication was done before the addition and not from left to

right.

Note: Use parentheses to reinforce the standard order of precedence and improve clarity. For
example, the expression in the dide can be written as 100+( 12* SALARY) with no change in the

result.
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Using Parentheses

SELECT | ast _nane, salary, |(100+sal ary)*12
FROM  enpl oyees;

| LAST_NAME | SALARY {100+ SALARY)*12

[King | 24000 289200
[Kochhar | 17000 205200
[De Haan | 17000 205200
[Hunold | 5000 109200
[Ernst | FO00 73200
[Lorertz | 4200 51600
[Mourgos | 5800 70800
[Rajs | 3500 43200
[Davies | 3100 38400
[Matos | 2600 32400
[wargas | 2500 31200
[Ziotkey | 10800 127200
&l | 11000 133200

20 rows selected.
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Using Parentheses to Override Operator Precedence

Y ou can override the rules of precedence by using parentheses to specify the order in which operators

are executed.

The example in the dide displays the name, salary, and annua compensation of employees. It
calculates the annual compensation as monthly salary plus a monthly bonus of $100, multiplied by
12. Expressions in parentheses are eval uated first; therefore the addition takes priority over the

multiplication.
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Defining a Column Alias

Renames a column heading
Is useful with calculations
Immediately follows the column name or expression

Include the optional AS keyword between the
column name and the alias

Requires double quotation marks if it is case
sensitive or contains spaces or special characters
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Column Aliases
When displaying the result of aquery, iSQL* Plus normally uses the name of the selected column asthe
column heading. In many cases, this heading is not descriptive and thusis difficult to understand. Y ou can
change a column heading by using a column alias.
Specify the alias after the column or expression in the SELECT list using a space as the separator or
following the keyword AS. By default, alias headings appear in uppercase. If the dliasis case sensitive or if
it contains spaces or special characters such as# or $, enclose it in double quotation marks (* ”). Column
aliases can contain spaces and specia characters such as# and $.
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Using Column Aliases

SELECT | ast _nane ["Nane", |

sal ary* 12| "Annual Sal ar y"|
FROM  enpl oyees;

Name I Annual Salary l
King 285000
[Kochhar | 204000
[De Haan | 204000
[Hunald | 108000
[Ernst | 72000
[Lorertz | 50400
|M0urgos | 59B00
[Rajs | 42000
[Davies | 37200
[Matas | 31200
[wargas | 30000
[Zintkey | 126000
[apel | 132000
2.0 .rolws selected.
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Using Column Aliases (Continued)

The exampl e displays the name and annual salary of al the employees. Because “ Annual
Sal ar y” contains spaces, it has been enclosed in double quotation marks. Notice that the column
heading in the output are exactly the same as the column dias.
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The Concatenation Operator

» Concatenates columns or character strings to other
columns

* Is represented by two vertical bars ||

e Creates aresult column that is a character
expression

1-21 Copyright © Oracle Corporation, 2001. All rights reserved.

The Concatenation Operator

Y ou can link columns to other columns, arithmetic expressions, or constant values to create a character
expression, by using the concatenation operator | | . Columns on either side of the operator are
combined to make a single output column.
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Using the Concatenation Operator

SELECT first_name IE' | ast _name AS " Nanes"
FROM enpl oyees;

| Names

|StevenKing
|NeenaKochhar
I|LexDe Haan
I|AIexanderHun0Id
||ElruceErnst
||DianaL0rentz

|KevinM0urgos

|TrennaRajs

|CunisDavies
|RandaIIMatos
I|PeterVargas
[Eleniziotkey
|[Eltensbel

20 rows selected.
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Using the Concatenation Operator
In the example, FI RST_NANME and LAST_NAME are concatenated and given the alias “ Names.”
Notice that the first name and last name are combined to make a single output column.
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Literals

» A literal is a constant value of character,

expression, or number that can be included in the
SELECT list.

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

« Each character string is displayed once for each
row returned.
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Literals

Thetermsliteral and constant value are synonymous and refer to afixed data value. For example,
'JACK’, 'BLUE ISLAND’, and '101’ are all character literas; 5001 is a numeric literal. Note that
character literals are enclosed in single quotation marks (* ), which enable Oracle to distinguish them
from schema object names. Number literals should not be enclosed in single quotation marks.

Many SQL statements and functions require you to specify character and numeric literal values. You
can also specify literals as part of expressions and conditions.
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Using Literal Character Strings

SELECT last_name ||[_is a ]| job_id
AS "Enpl oyee Detail s"
FROM  enpl oyees;

I| Employee Details
||King is a AD_PRES
[Kochhar is a AD_vP
|De Haan is a AD_VP
[Hunald is & IT_PROG
[Emst is a T_PROG
[Lorentz is a IT_PROG
||M0urgos is a ST_MWAN
[Rajs is a ST_CLERK

[ Davies is a 5T_CLERK
[Matos is a ST_CLERK
[Watgas is a ST_CLERK
[Ziotkey is a SA_MAN
[abel is a 5A_REP

20 rowvs selected.
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Using Literal Character Strings

The example in the dide displays the names and jobs of al employees. The column hasthe
heading “ Employee Details’. Notice the space between the single quotation marksin the SELECT
statement. The spaces improve the readability of the output.

In the following example the name and salary of each employee is concatenated with aliteral to
give the returned rows more meaning:

SELECT last_name ||’: 1 Month salary = ’'|]|salary MONTHLY
FROM  enpl oyees;

| MONTHLY

IKing: 1 Month salary = 24000

|Kn|:hhar: 1 Month salary = 17000

|De Haan: 1 Month salary = 17000

|Hunn|d: 1 Maonth salary = 3000

|Ernst: 1 Manth salary = GOOO

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

20 rowes selected.
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Duplicate Rows

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

SELECT |departnent _id |

FROM

enpl oyees;

DEPARTMENT_ID

a0

a0

90

60

B0

&0

a0

a0

a0

a0

a0

a0

80

20 rowes selected.

1-25

Copyright © Oracle Corporation, 2001. All rights reserved.

Duplicate Rows

Unless you indicate otherwise, iSQL* Plus displays the results of a query without eliminating
duplicate rows. The example in the dide displays al the department numbers from the
EMPLOYEES table. Notice that some department numbers are repeated.

Oracle9i: SQL for End Users 1- 25




Eliminating Duplicate Rows

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

SELECT DI STI NCT departnent _id
FROM  enpl oyees;

DEPARTMENT_ID

10
20
a0

|
|
|
|
| &0
|
|
|
|

a0
a0
10

8 rows selected.
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Eliminating Duplicate Rows

To eliminate duplicate rows in the result, include the DI STI NCT keyword in the SELECT clause
immediately after the SELECT keyword. In the example in the dide, the EMPLOYEES table

actually contains 20 rows but there are only eight distinct department numbersin the table. You
can specify multiple columns after the DI STI NCT qualifier. The DI STI NCT qualifier affectsall
the selected columns, and the result represents a distinct combination of the columns.

SELECT DI STI NCT departnent _id, job_id
FROM enpl oyees;

| DEPARTMENT_ID | JOB_ID
| 10 |AD_ASST

| 20 [K_MAN

| 20 |MK_REP
|
|
|

50 |5T_CLERK
50 |ST_MAN
B0 IT_PROG

13 rows selected.
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SQL and iSQL*Plus Interaction

Oracle server

ISQL*Plus
Internet >
Browser I Y
[ Y
I
_ > -€
iISQL*Plus Query results
commands
] - Formatted report
N
N~
Client
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SQL and iSQL*Plus

L isacommand language for communication with the Oracle Server from any tool or
application.

iQL*Plusis an Oracle tool that recognizes and submits SQL statementsto the Oracle Server for
execution and contains its own command language.

Features of SQL
» Can be used by arange of users, including those with little or no programming experience
e Isanonprocedural language
*  Reducesthe amount of time required for creating and maintaining systems
* Isan English-like language
Features of iISQL*Plus
»  Can be accessed from a browser
e Accepts ad hoc entry of statements
* Provides online editing for modifying SQL statements
» Controls environmental settings
e Formats query resultsinto a basic report
» Accessesloca and remote databases
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SQL Statements Versus
ISQL*Plus Commands

SQL iISQL*Plus

* A language * An environment

* ANSI standard * An Oracle proprietary tool

» Keywords 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

e Runs on a browser

» Centrally loaded, does not
have to be implemented

on each machine
stat?a%l_ents bi(fgflér i i * *
ISQL*Plus 3 SQL us
commands affer
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SQL and iSQL*Plus (Continued)
The following table compares SQL and iSQL*Plus:
SQL iSQL*Plus

Isalanguage for communicating with the Oracle
server to access data

Recognizes SQL statements and sends them to
the server

Is based on American National Standards
Institute (ANSI) standard SQL

Isthe Oracle proprietary interface for executing
SQL statements

Manipul ates data and table definitionsin the
database

Does not allow manipulation of valuesin the
database

Does not have a continuation character

Has adash (-) as a continuation character if the
command is longer than oneline

Cannot be abbreviated

Can be abbreviated

Uses atermination character (; ) to execute
commands immediately

Does not require termination characters;
executes commands immediately

Note: If more than one SQL statements are
being executed simultaneously, then each SQL
statement must be terminated by a ; symbol.

Uses functions to perform some formatting

Uses commands to format data

Oracle9i: SQL for End Users 1- 28



Overview of iISQL*Plus

After you log in to iSQL*Plus, you can:
* Describe the table structure

Edit your SQL statement
Execute SQL from iSQL*Plus
Save SQL statements to files and append SQL

statements to files

window

1-29

Execute statements stored in saved files
Load commands from a text file into the iSQL*Plus

Copyright © Oracle Corporation, 2001. All rights reserved.

iSQL*Plus

iISQL*Plusis an environment in which you can do the following:
* Execute SQL statementsto retrieve, modify, add, and remove data from the database
» Format, perform calculations on, store, and print query resultsin the form of reports
» Create script filesto store SQL statements for repetitive use.

i SQL* Plus commands can be divided into the following main categories:

Category Purpose
Environment Affectsthe general behavior of SQL statements for the session
Format Formats query results

File manipulation

Saves statements into text script files, and run statements from text
script files

Execution Sends SQL statements from the browser to the Oracle server
Edit Modifies SQL statementsin the Edit window
Interaction Allowsto create and pass variablesto SQL statements, print variable

values, and print messages to the screen

Miscellaneous

Has various commands to connect to the database, manipul ate the
i SQL* Plus environment, and display column definitions
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Logging On to iSQL*Plus

From your Windows browser environment

++;5— 150L"Plus Releaze 9.0.1 - Log In - Netscape P =] B [
File  Edit - View -Go - Communicator - Help
éé&-@ﬂﬁad@igé
i Back Eonward - - Heload Home Search  Metscape Frirt Security Stop
v wtv T D S B WU [t/ Incgl5 34, idc. oracls. com/isglplud j @'W’hat's Related
v gﬁlnstantMessage W'ebbd ail Contact Feople “rellow Pages Diownload Find Sites
=
ORACLE iSQL*Plus
Help
Usemame: |
Password: |
Connection Identifier |
Privilege: IUser vl
Log In | Clear |
| == |Documert: Dione El =l v
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Logging On to iSQL*Plus
To log on through a browser environment:
1. Start the browser.
2.Enter the URL address of the i SQL* Plus environment.
3.Fill in the username, password, and Oracle Connection Identifier fields.
4.The Privilege dropdown list has three options:
 User--is the default connection. i SQL* Plus connects to the specified database with no

administrator privileges.
» AS SYSDBA--connects to the specified database with SYSDBA privileges.
» AS SYSOPER--connects to the specified database with SYSOPER privileges.

To connect with either SYSDBA or SYSOPER privileges, your username and password must be added to
the Oracle HTTP Server authentication file.

After you have successfully logged on to iSQL*Plus, you see the following screen:
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Logging On to iSQL*Plus (Continued)

F aszaward Lag Out Help

ORACLE iSQL*Plus D 9D

Scrint Lacation ]  Browse... | Load Seript |

Enter staterments:

Cutput: IWDI’H Screen j  Clear Screen | Save Script
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The iISQL*Plus Environment

PP

ORACLE i"[S(Q]V—f PIUS Password LogOut  Help
Script Locationjl ¥ Browse... | Load Script |

Enter staternents: é %

? 9 P

Executel Cutput: WOFK Screen ¥ Clear Screen | Save Script |
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The iISQL*Plus Environment
Within the Windows browser, the i SQL* Plus window has several key areas:
1. Edit window: The area where you type the SQL statements and i SQL* Plus commands.
2. Execute button: Click to execute the statements and commands in the Edit window.

3. Output option: Defaults to Work Screen, which displays the results of the SQL statement beneath
the edit window. The other options are File or Window. File saves the contents to a specified file.
Window places the output to the screen, but in a separate window.

Clear Screen button: Click to clear text from the edit window.

Save Script button: Saves the contents of the edit window to afile.

Script Location: Identifies the name and location of the script file that you want to execute.
Browse button: Allows you to search for a script file using the Windows File upload dia og box.

Load script: Click the Load Script button to load the script specified in the Script location: field into
the iSQL*Plus input areafor editing or execution.

9. Logouticon: Click to end the iSQL* Plus session and return to the iSQL*Pluslog in screen.
10. Help icon: Provides accessto i SQL*Plus Help documentation.
11. Password icon: Allows you to change your password.

© N o g M~
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Interacting with Script Files

DRACI_E i"[S(QI—J P]-uS Password Log Out Help
Script Locationjl Browse... | Load Script
Enter staterments:

SELECT | ast_nane, hire_date, salary
FROM  enpl oyees;

4
Execute | Qutput; IWOFK Screen 'l Clear Screen Save Script
1-33 Copyright © Oracle Corporation, 2001. All rights reserved.

Interacting with Script Files
Placing Statements and Commandsinto a Text Script File
Y ou can save commands and statements from the window in iISQL* Plusto atext script file as
follows:

1. Typethe SQL statement(s) into the Edit window in iSQL*Plus.

2. Click the Save Script button. This brings up the Windows File Save As diaog box. Identify the
name of thefile. It defaultstoa. ht m extension. Y ou can change the file type to atext file or
saveitasa. sql file. The Windows File Save As dialog box is shown in the next page.
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Interacting with Script Files (Continued)

Save in: |ﬁtemp j ﬁl

File name: emp.zq| Save

I
Cancel |

Save az type:
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Interacting with Script Files

ORACLE iSQL*Plus

Password Log Out Help

Script Location] D \ t enp\ enp_sql . ht m

Enter statermnents:

Browse... | Load Script |

SELECT | ast_name, hire_date, salary
FROM  enpl oyees;

A
(2)

4
Execute | Qutput; IWOFK Screen 'l Clear Screen Save Script
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Interacting with Script Files

Using Statements and Commands from a Script Filein iSQL*Plus

Y ou can use previously saved commands and statements from a script filein iSQL* Plus as

follows:

1. Typein the script name and location. Or, you can click the Browse button to find the script

name and location.

2. Click the Load Script button. The file contents are loaded into the i SQL* Plus edit

window.

3. Click the Execute button to run the contents of the iSQL*Plus edit window.

Oracle9i: SQL for End Users 1- 35




Interacting with Script Files

ORACI—G ISQL*PIUS Pazssword  Log Out Help
Script Location:l Browse... | Load Script

Enter staternents:

DESCRI BE enpl oyees

SELECT first_nane, last_nane, job_id

FROM enpl oyees;

] i

Execute | OutputhFHe 'l Clear Screen Save Script
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Interacting with Script Files
Saving Output to a File

Y ou can save the results generated from a SQL statement or i SQL* Plus command to afile:
e Typethe SQL statement(s) and i SQL* Plus command(s) into the edit window iniSQL*Plus.
»  Change the Output option to File.

» Click the Execute button to run the contents of the iSQL* Plus edit window. This brings up the
File Save As dialog box. Specify the desired file name. It defaultstoa. ht m extension.

Y ou can change thefile type. The results are sent to afile with the specified name.
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Displaying Table Structure

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

DESC] RI BE] t abl enane
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Displaying the Table Structure

IniSQL*Plus, you can display the structure of atable using the DESCRI BE command. The command
shows the column names and data types, as well as whether a column must necessarily contain data.

In the syntax:
t abl enane isthe name of any existing table, view, or synonym accessible to the user

Note: As mentioned before, iSQL* Plus command words can be abbreviated, but must contain at |east the
first four characters. Thisiswhy the characters’ Rl BE' of DESCRI BE are shown as optional .
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Displaying Table Structure

DESCRI BE enpl oyees

| Name | Null? | Type
[EMPLOYEE_ID [MOT NULL [NUMBERIE)
[FIRST_MAME | [vARCHARZ(20)
[LAST_NAME [MOT MULL [wARCHARZ(25)
[EMAIL [MOT MULL [wARCHARZ(25)
[PHONE_MUMBER | [wARCHARZ(20)
[HIRE_DATE [NOT MULL [DaTE
[JoB_ID [NOT MULL [VARCHAR2(10)
[saLARY | [MUMBERB.2)
[commission_PcT | [HUMBER(Z 2)
[MANAGER_ID | [NUMBER(E)
[DEPARTMENT_ID | [MUMBER(4)
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Displaying the Table Structure (Continued)
The example on the dide displays the information about the structure of the EMPLOYEES table.

In the result:

Null? indicates whether a column must contain data; NOT NULL indicatesthat a
column must contain data.
Type displays the data type for a column.
The data types are described in the following table:
Data Type Description
NUMBER( p, s) Number value having a maximum number of digits p, with sdigits
to the right of the decimal point
VARCHAR2( s) Variable-length character value of maximum size s
DATE Date and time value between January 1, 4712 B.C., and December
31,9999 A.D.
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Summary

Use iSQL*Plus as an environment to:

* Retrieve data from a database table with the
SELECT statement

* Execute SQL statements
» Edit SQL statements

SELECT [ DI STINCT] {*, colum|expression [alias],...}
FROM tabl e
[ WHERE condi tion(s)]

[ GROUP BY group_by_expression]
[ ORDER BY col um]j;
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SELECT Statement
In thislesson, you have learned about retrieving data from a database table with the SELECT statement.

SELECT [DISTINCT] {*,colum[alias],...}
FROM t abl e;

SELECT Displays alist of at |east one column

DI STI NCT Suppresses duplicates

* Selects all columns

col unm Selects the named column

alias Gives selected columns different headings
FROMt abl e Specifies that the table contains the columns

iISQL*Plus
iSQL*Plusis an execution environment that you can use to send SQL commands to the database server

and to edit and save SQL commands. Y ou can execute commands 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
» Specifying column names
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Practice 1 Overview

Thisisthefirst of many practices. The solutions (if you require them) can be found in

Appendix C, “Practice Solutions.” Practices are intended to introduce al topics covered in the lesson.
Questions 2 through 4 are paper-based.

Some practices contain “if you want extra challenge” questions. Do these only if you have compl eted
all of the other questions within the allocated time and would like a further challenge to your skills.

Take the practices slowly and precisely. Y ou can experiment with saving and running command files.
If you have any questions ask your instructor.
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Practice 1

1
2.

Initiate an i SQL* Plus session by using the user ID and password provided by the instructor.
SQL commands are always held in the buffer.

True/False

iSQL* Plus commands are used to query data.

True/False

Show the structure of the DEPARTMENTS table.

| Name | Null? | Type
\DEPARTMENT _ID INGIT MULL INUMBER(4)
[DEPARTMENT_MAME INOT MULL WARCHAR2(30)
IMANAGER_ID | INUMBER(E)
ILOCATION_ID | INUMBER(4)

5. Sdlect all information from the DEPARTMENTS table.

| 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 | 2500
| 90 |Executive | 100 | 1700
| 110 |Accounting | 205 | 1700
| 190 |Contracting | | 1700

B rows selected.
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Practice 1 (Continued)

6. Show the structure of the EMPLOYEES table.

| Hame | Hull? | Type
[EMFLOYEE_ID INOT MULL NUMBER(E)
FIRST_MNAME | WARCHARZ(20)
ILAST_MAME IMOT MULL WARCHAR2(25)
[EMAIL IMOT NULL WARCHARZ(25)
IPHOME_MNUMBER | WARCHARZ(20)
IHIRE_DATE IMOT MULL IDATE

\JOB_ID IMOT MULL WARCHARZ(10)
\SALARY | MUMBER(S 2)
(COMMISSION_PCT | NUMBER(2 2)
IMANAGER_ID | MUMBER(E)
\DEFARTMENT_ID | MUMBER(4)
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Practice 1 (Continued)

7. Display the last name and hire date for each employee.

| LAST_NAME | HIRE_DATE
King 17-Jun-a7
\Kochhar 21-5EP-89
De Haan 13-JAN-23
Hunald 03-JAN-30
[Ernst 21-MAY-91
LLarentz 07-FEE-99
IMourgos 11B-NOY-99
Rajs 17-0CT-95
Davies [29-JAN-97
IMatos 115-MAR-28
MWargas 09-JUL-93
Zlotkey 28-JAN-00
bl 11-MAY-96
Taylaor 24-MAR-28
| LAST_NAME | HIRE_DATE
Grant 24-MAY-33
'Wyhialen 17-5EP-87
Hartstein 117-FEB-96
Fay 17-AUG-57
Higins 07-JUN-94
Gietz 07-JUN-94

20 rows selected.
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8. Display the hire date and last name for each employee, with the hire date appearing first.

Practice 1 (Continued)

| HIRE_DATE | LAST_NAME
17-JUN-87 King
21-5EP-89 \Kochhar
113-JAN-93 \De Haan
03-JAN-30 Hunold
21-MAY-91 [Etnst
07-FEE-99 LLorentz
11B-NOY-99 IMourgos
17-0CT-85 Rajs
29-JAN-97 Davies
115-MAR-28 IMatos
09-JUL-28 “argas
29-JAN-00 Flatkey
11-MAY-96 \Abel
24-MAR-28 Taylar

| HIRE_DATE | LAST_NAME
24-MAY-99 \Grant
117-5EP-87 Whialen
117-FEB-96 Hartstein
17-AUG-97 Fay
O7-JLIN-24 Higgins
07-JUN-24 Gietz

20 rows selected.
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Practice 1 (Continued)
9. Display the last name, hire date, and annual salary, excluding commission, for each employee.

Label the annua salary column as ANNUAL.

| LAST_NAME | HIRE_DATE | ANNUAL

King 17-JUn-87 | 288000
Kochhar 21-5EP-82 | 204000
\De Haan 13-JAN-23 | 204000
Hunald 03-JAN-30 | 108000
[Ermst 21-MAY-91 | 72000
Larentz 07-FEE-29 | 50400
IMourgos 11B-NOY-99 | EIE00
Rajs 17-0CT-25 | 42000
Davies 29-JAN-7 | 37200
Matos 115-MAR-28 | 31200
“Wargas 09-JUL-98 | 30000
Zlathey 29-JAN-00 | 126000
bl 11-MAY-36 | 132000
Taylor 24-MAR-28 | 103200
| LAST_NAME | HIRE_DATE | ANNUAL

Grant 24-MAY-33 | R4000
“halen 117-5EP-87 | 52800
Hartstein 117-FEE-26 | 156000
Fay 17-AUG-97 | 72000
[Higgins 07-JUN-54 [ 144000
Gietz 07-JUN-94 | 99500

20 rows selected.
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Practice 1 (Continued)
If you want an extra challenge, try the following exercises:
10. List al the specific job ids that exist in the organi zation.

| JOB_ID

A ACCOUNT

AC_MGR

AD_ASST

D _PRES

AD WP

IT_PROG

IMK_MAN

nik_REP

|5 AN

1S4 _REP

|ST_CLERK

ST _MAN

12 rows selected.
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Practice 1 (Continued)

11. Select the last name, department id, and hire date for al employees. Display the data as shown:

| WHO, WHERE, AND WHEN
|l<ing has worked in department 90 since 17-JUN-87
|K|:n::hhar has worked in departrment 90 since 21-5EP-B3
|De Haan has worked in department 50 since 13-JAM-93
|Hun|:|Id has worked in depatment B0 since 03-JAMN-50
|Ern5t has warked in department B0 since 21-hAY-91
|L|:|rentz has worked in department B0 since 07-FEB-22
|Mnurgns has worked in department 50 since 1B-MOW-99
|Rajs has warked in department 50 since 17-0CT-595
|Davies has warked in depatment 50 since 29-JAN-97
|Mat|:|s has warked in department 50 since 15-MAR-S5
|‘v’argas has worked in department 50 since 09-JUL-93
|Elntkey has worked in department 80 since 28-1AN-00
|A|:|EI has worked in department 80 since 11-MAY-56
|Taj.flnr has worked in department 80 since 24-MAR-D8

| WHO, WHERE, AND WHEN
|Grant has worked in department since 24-hAY-99
|Wha|en has worked in department 10 since 17-5EP-87
|Hartstein has warked in department 20 since 17-FEB-S26
_|Fag,r has worked in department 20 since 17-AUG-37
|Higgins has worked in department 110 since 07-JLUIN-594
|Gietz has worked in department 110 since O7-JUMN-94

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 do
the following:

» Limit the rows retrieved by a query
e Sort the rows retrieved by a query
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Lesson Aim

While retrieving data from the database, you may need to restrict the rows of datathat are displayed or
specify the order in which the rows are displayed. This lesson explains the SQL statements that you use
to perform these actions.
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Limiting Rows by Using a Restriction

EMPLOYEES TABLE

Retrieve all

employees

in department 90
EVMPLOYEES TABLE
[EMPLOYEE_ID [FIRST_NAME [LAST NAME| EMAIL [PHONE_NUMBER [HIRE  |[MANAGER_ID|DEPARTMENT ID
| 100 [Steven [King [SKING 515,123 4567 17U | a0
| 101 [Neena [Kachhar  [NKOCHHAR[E15.1234568  [21-8F | 100 50
| 102 |Lex [De Haan  [LDEHAAM |[515.123.4569 134a | 100 50
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Limiting Rows

The example in the dide displays all the employeesin department 90. The set of rows with avaue
of 90 in the DEPARTMENT _I D column are the only ones returned. This method of restrictionis
the basis of the WHERE clausein SQL.
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Limiting the Rows Selected by a Query

» Restrict the rows returned by using the WHERE

clause.
SELECT [DI STINCT] {*, columm|expression [alias],...
FROM t abl e
| WHERE condi tion(s) |

[ GROUP BY group_by expressi on]
[ ORDER BY col um] ;

» The WHERE clause follows the FROMclause.
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Limiting the Rows Selected by a Query

Y ou use aVWHERE clause to restrict the rows returned by a query. A WHERE clause contains a
condition that must be met, and it directly follows the FROMclause.

In the syntax:
WHERE Restricts the query to rows that meet a condition

condi ti on Iscomposed of acomparison operator placed between
column names, expressions or constants

The WHERE clause can compare values in columns, literal values, arithmetic expressions, or
functions. The WHERE clause consists of three € ements:

* Column name
» Comparison operator
¢ Column name, constant, or list of values
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Using the WHERE Clause

SELECT | ast_nanme, job_id, departnent _id
FROM

enpl oyees

[WHERE department _id = 90 |;

LAST_NAME JOB_ID DEPARTMENT_ID

|King

AD_PRES

90

|Knchhar

AD WP

a0

|De Haan

AD WP

90
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Using the WHERE Clause

In the example, the SELECT statement retrieves the last name, job 1D, and department ID of all
employees who work in department 90. Both the DEPARTMENT _I D column and the number 90
are of numeric data type. Data types must match when you are using comparison operators.

Y ou can also restrict restrict the rows returned by a query by columnsthat are not included in the
SELECT clause. The example below restricts the output by the DEPARTMENT _I D column.

Observe that this column is not included in the SELECT statement.
SELECT | ast_nane, job_ id

FROM  enpl oyees

VWHERE departnment _i d=90;

| LAST_NAME | JOB_ID
King AD_PRES

[Kochhar AD_VP

\De Haan AD_VP
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Character Strings and Dates

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

» Character values are case sensitive and date values
are format sensitive.
» The default date format is DD- MON- RR.

— Allows you to store 21st century dates in the 20th
century by specifying only the last two digits of
the year.

— Allows you to store 20th century dates in the 21st
century in the same way.
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Character Strings and Dates
Character strings and dates in the WHERE clause must be enclosed in single quotation marks

(). Number constants, however, should not be enclosed in single quotation marks. All character and
date searches are case sensitive.

SELECT | ast _nane, job_id, departnent_id, hire_date
FROM enpl oyees
WHERE | ast _nane=’ Abel ' ;

| LAST_ NAME | JOBID | DEPARTMENT_ID | HIRE_DATE
bl SA_REP | 80 |11-MAY-96

Oracle stores dates in an internal numeric format, representing the century, year, month, day, hours,
minutes, and seconds. The default date display is DD- MON- RR.

Note: Changing the default date format is covered later in the course.

Oracle9i: SQL for End Users 2- 6




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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Comparison Operators

Use comparison operators in conditions to compare one expression with another. Comparison operators
are used in the WHERE clause in the following format.

Syntax
... WHERE expr operator val ue

Examples

... WHERE departnent _id = 90
...WHERE sal ary >= 1500
...WHERE first_name = 'Lex'
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Using the Comparison Operators with
Characters

SELECT | ast _nane, manager _id
FROM  enpl oyees
WHERE |I ast _nanme=' Ernst’; |

| LAST _NAME MANAGER_ID
[Emst 103
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Using the Comparison Operators with Characters

In the dlide, the SELECT statement retrieves the last name and manager 1D from the EMPLOYEES
table where the employee name is * Ernst ‘. Because the character comparison is case sensitive, the
value in the WHERE clause must match the case of the employee name exactly.

SELECT | ast_nane, departnent _id

FROM enpl oyees

WHERE | ast _nane ='ernst’;

no rows sel ected

Column aliases cannot be used with comparison operators.
SELECT | ast _name EMPNAME, departnent _id
FROM  enpl oyees

WHERE EMPNAME =’ Ernst’;

‘WHEEE EMPIAMWE =Ernat’
= 4

EEEDE at line =
OB A-00904: wnvald column name
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Other SQL Comparison Operators

Operator Meaning
BETWEEN Between two values (inclusive)
...AND...
IN (set) Match any of alist of values
LI KE Match a character pattern
'S NULL Is a null value
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More Comparison Operators

Y ou can also use these comparison operators in conditions that compare one expression with another.
The examples below show sample WHERE clauses that use comparison operators.

Examples

... WHERE sal ary BETWEEN 300 and 500
..WHERE sal ary I N (1500, 1300)
...WHERE first_name LIKE ' Nee%
..WHERE manager id IS NULL
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Using the BETVEEN Operator

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

SELECT | ast_nane, salary
FROM enpl oyees
VWHERE  sal ary BETWEEN 9000 AND 17000;

1

Lower Higher
limit limit

| LAST_NAME SALARY
[Kochhar 17000
D& Haan 17000
[Hunald 5000
[Flotkey 10800
[bel 11000
[Hartstein 13000
Higgins 12000
7 rows selected.
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Using the BETVEEEN Operator
Use the BETWEEN operator to display rows based on arange of values. The range that you specify
contains alower limit and an upper limit.
The SELECT statement in the dlide returns rows from the EMPLOYEES table for any employee
whose salary is between $9000 and $17000.

Note: Values specified with the BETWEEN operator areinclusive. Y ou must specify the lower
limit first. Observe in the output that the records with the salary values of 9000 and 17000 are
included in the output.
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Using the | NOperator

Use the | Noperator to test for values in a set.

SELECT enpl oyee_id, |ast_nane,
sal ary, manager id
FROM  enpl oyees
WHERE [manager id IN (100, 102, 103)}

| EMPLOYEE_ID | LAST_NAME [ saLary MANAGER_ID

| 104 [Ernst | 6000 103
| 107 [Lorentz | 4200 103
| 103 [Hunold | 9000 102
| 101 [Kachhar | 17000 100
| 102 ||De Haan | 17000 100
| 124 [Mourgos | 5800 100
| 149 [Zlotkey | 10500 100
| 201 [Hartstein | 13000 100
8 rows selected.
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Using the | N Operator
Usethel N operator to test for valuesin a specified set.

The example in the dide displays the employee ID, name, salary, and manager ID of all the
employees whose manager ID is 100, 102, or 103.

The | N operator can be used with any data type. The following example returns arow from the
EMPLOYEES table for an employee whose department number isincluded in the set of department
numbersin the WHERE clause.

SELECT enployee id, |ast_nanme, manager _id, departnent _id

FROM enpl oyees

WHERE departnment _id IN (60, 50);

Note: If characters or dates are used in the set, they must be enclosed in single quotation marks

()
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Using the | NOperator with Strings

Use the | Noperator to test for values in a set of
strings.

SELECT | ast _nane, departnent _id, hire _date
FROM  enpl oyees
WHERE [l ast _name IN (' De Haan',’ Kochhar’) |[;

| LAST_NAME | DEPARTMENT_ID | HIRE_DATE
[Kochhar | 90 |[21-5EP-39
D& Haan | 90 |[13-JAN-93
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Using the | NOperator (continued)

The example in the dide retrieves detail s for empl oyees whose name matches ‘' De Haan ' or
‘Kochhar *.

The WHERE clause usesthe | N operator to check for the occurrence of the employee last namein
aset of names: De Haan, Kochhar. Note that the set of namesisin mixed case.

The following example below retrieves the last names of all employees who are either salesmen or
marketing managers.

SELECT | ast _name
FROM  enpl oyees
WHERE job_id IN ('SA MAN ,’ MK MAN );

| LAST_NAME
|Hartstein
|Elntkey
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Using the LI KE Operator

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

» Search conditions can contain either literal
characters or numbers.

— The % symbol denotes zero or many characters

— The _symbol denotes one character

SELECT | ast _nane
FROM enpl oyees
WHERE | ast _nane LIKE ' H%;

| LAST_NAME
|Hanstein

|Higgins

|Hun0|c|
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Using the LI KE Operator
Y ou may not always know the exact search condition. Y ou can select rows that match a character
pattern by using the LI KE operator. The character pattern matching operation is called awildcard
search. Y ou can use two symbolsto construct the search string: the percentage sign and the
underscore.

Symbol Description
% Represents any sequence of zero or more characters
Represents any single character

The SELECT statement in the dide returns the empl oyee name from the EMPLOYEES table for an
employee whose last name begins with an uppercase H. Names that begin with alowercase h are
not returned.
The following example displays the last names, salaries, and jobs of all employees whose job ID
begins with uppercase M.

SELECT || ast_nane, salary, job_id

FROM enpl oyees

VWHERE job_id LIKE  MA4;
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Using the LI KE Operator

* You can combine pattern matching characters.

SELECT | ast _nane
FROM enpl oyees
WHERE[first_nanme LIKE ' _a%;|

| LAST_NAME
|Matos

[Fay

» Use the ESCAPE identifier to search for % and _.
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Combining Wildcard Characters

You can usethe % and _ symbolsin any combination with literal characters. The examplein the
dlide displays the names of all employees whose name hasan’a’ as the second character.

The ESCAPE Option

When you need to have an exact match for the actual % and _ characters, use the ESCAPE option.
Y ou specify the ESCAPE character using this option. If you have 'K’ appearing as part of ajob
ID, you may search for it using the following SQL statement:

SELECT | ast_nane, job_id

FROM enpl oyees

VWHERE job_id LIKE "%\ _9% ESCAPE \’;

| LAST_NAME | JOB_ID
Hartstein (WK MIAN
Fay MK_REP

The ESCAPE option identifies the backslash as the escape character. In the pattern, the escape
character precedes the underscore. This causes the Oracle server to interpret the underscore
literally. If escape character is not specified, there is no default escape character.
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Using the I S NULL Operator

Test for null values with the | S NULL operator.

SELECT | ast_nane, nanager id
FROM enpl oyees
WHERE |manager 1d IS NULL; |

| LAST_NAME MANAGER_ID
|King
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Using the | S NULL Operator
Thel S NULL operator tests for values that are null. A null value means that the value is
unavailable, unassigned, unknown, or inapplicable. Y ou cannot test with (=) because anull value
cannot be equal or unequal to any value. The examplein the dide retrieves the names of al
employees who do not have a manager.
To display thelast name, job ID, and commission for all employees who are not entitled to get a
commission, use the following statement:
SELECT last_nane, job_id, comi ssion_pct
FROM empl oyees
WHERE conmmi ssion_pct |'S NULL;

| LAST_NAME | JOB_ID | COMMISSION_PCT
King \A0_PRES |
[Kochhar ADWP |
\De Haan A0 WP |
Hunold IT_PROG |

16 rows selected.
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Logical Operators

Operator Meaning

AND Returns TRUE if both component
conditions are TRUE

R Returns TRUE if either component
condition is TRUE

NOT Returns TRUE if the following
condition is FALSE

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

Logical Operators

A logical operator combines the result of two or more component conditions to produce additional or
alternative conditions or to invert the result of asingle condition. Three logical operators are available
in SQL:

» AND

* OR

* NOT
All the examples so far have specified only one condition in the WHERE clause. Y ou can use the AND
and OR operators to specify several conditionsin one WHERE clause.
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Using the AND Operator

AND requires both conditions to be TRUE.

SELECT enpl oyee id, last _nanme, job id, salary

FROM  enpl oyees

WHERE [sal ary >= 1100 AND job_id=" ST _CLERK |;

| EMPLOYEE_ID | LAST_NAME JOB_ID | SALARY

| 141 [Rajs ST_CLERK | 3500
| 142 [Davies ST_CLERK | 3100
| 143 [Matos ST_CLERK | 2600
| 144 [argas ST_CLERK | 2500
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Using the AND Operator

With the AND operator, both conditions must be true for the row to be selected. In the examplein
the dide, the details of any employee who hasajob ID of ST_CLERK and earns $1100 or moreis
retrieved.

Note: All character searches are case sensitive. No rows are returned if ST_CLERK isnotin all

uppercase letters. Y ou must enclose character and date strings in single quotation marks.

AND Truth Table

The following table shows the results of combining two expressions with AND:

AND TRUE FALSE UNKNOWN
TRUE TRUE FALSE UNKNOWN
FALSE FALSE FALSE FALSE

UNKNOWN UNKNOVW FALSE UNKNOWN
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Using the AND Operator

AND requires both conditions to be TRUE.

SELECT | ast _nanme, manager _id,

sal ary, departnent _id

FROM enpl oyees

WHERE sal ary > 5000

AND departnent _id = 60;
| LAST_NAME | MANAGER_ID SALARY | DEPARTMENT_ID
[Hunald | 102 9000 | B0
[Ernst | 103 6000 | B0
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Using the AND Operator (continued)
Y ou may combine any two (or more) conditions with the AND operator.

The following example usesthe | N and = operators to retrieve al employeeswhose jobidis
AD_VP and who work in department number 90 or 60.

SELECT | ast _name, departnent _id,job_id

FROM  enpl oyees

WHERE departnent _id in (90, 60)

AND  job_id ='AD VP ;

| LAST_NAME | DEPARTMENT_ID |  JOB_ID
\Knchhar | 90 |AD_P

\De Haan | 90 |AD_WP
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Using the OR Operator

ORrequires either condition to be TRUE.

SELECT enpl oyee id, last _name, job id, salary

FROM  enpl oyees

WHERE sal ary >= 12000

OR job_id =" ST_CLERK ;
| EMPLOYEE_ID | LAST_NAME JOB_ID | SALARY
| 100 [King AD_PRES | 24000
| 101 [Kochhar a0 _WvP | 17000
| 102 [De Haan AD_vP | 17000
| 141 [Rajs ST_CLERK | 3500
| 142 [Davies ST_CLERK | 3100
| 143 [Matos ST_CLERK | 2600
| 144 [Wargas ST_CLERK | 2500
| 201 [Hartstein MK_MARN | 13000
| 205 [Higgins AC_MGR | 12000
9 rows selected.
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Using the OR Operator

The OR operator selects arow for which either condition is true. Therefore an employee who has
ajobtitleof ST_CLERK or earns $12,000 or more is selected. Observe that the value 12000 is
included in the results set.

OR Truth Table
The following table shows the results of combining two expressions with OR:

OR TRUE FALSE UNKNOWN
TRUE TRUE TRUE TRUE

FALSE TRUE FALSE UNKNOWN
UNKNOWN TRUE UNKNOWN UNKNOWN
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Using the OR Operator

ORrequires either condition to be TRUE.

SELECT | ast_nane, departnent _id, manager _id
FROM enpl oyees

VWHERE departnent _id = 60

R manager _id = 124,

| LAST_NAME DEPARTMENT _ID | MANAGER_ID

[Rajs a0 | 124
[Davies a0 | 124
[Matos a0 | 124
[wargas 50 | 124
[Hunald B0 | 102
[Ermst 60 | 103
[Lorentz 60 | 103

7 rows selected.
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Using the OR Operator (continued)

The example in the dide selects any employee who works in department 1D 60 or whose manager
IDis124.
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Using the NOT Operator

FROM  enpl oyees

SELECT first_nane, job id

WHERE job_id NOT IN

(" ST_CLERK ,” SA REP ,’' | T_PROG );

| FIRST_NAME

JOB_ID

|Steven

[AD_PRES

|Neena

[AD_vP

|Lex

[AD_wvP

|Kevin

[ST_MAN

[Eteni

[SA_MAN

|.Jennifer

[4D_AsST

[Michael

[Mk_WAN

|F'at

[Mk_REP

[Shelley

[AC_MGR

[williarn

[AC_ACCOUNT

10 rows selected.
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Using the NOT Operator

The example in the dide displays the last name and job ID of al employees whosejob ID is not

ST_CLERK, SA_REP, or | T_PROG.

The following table shows the result of applying the NOT operator to a condition:

NOT Truth Table

NOT TRUE

FALSE

UNKNOWN

FALSE

TRUE

UNKNOWN

Note: The NOT operator can aso be used with other SQL operators such as BETVEEEN, LI KE, and

NULL:
WHERE sal ary

NOT BETWEEN 1000 AND 1500

VWHERE first_name NOT LI KE ' %A%

WHERE  commi ssi on_pct
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Using the NOT Operator

SELECT enpl oyee i d, |ast_nane, departnent _id,
manager id

FROM  enpl oyees

VHERE |rranager_| d NOT LIKE "’ 10%| :

| EMPLOYEE_ID [ LAST_NAME [ DEPARTMENT_ID MANAGER_ID

| 141 [Rajs [ 50 124
| 142 [Davies [ &0 124
| 143 [Matos [ &0 124
| 144 [Vargas [ 50 124
| 174 [Abel [ a0 149
| 176 [Taylor [ a0 149
| 178 [Grant [ 143
| 202 ||Fay [ 0 201
| 206 |[Gistz [ 110 205
9 rows selected.
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Using the NOT Operator with the LI KE Operator

The expression in the dide returns the employee ID, last name, department 1D, and manager 1D of
the employees whose manager 1D does not begin with 10.
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Using the NOT Operator

SELECT enpl oyee_id, salary, manager _id
FROM enpl oyees
VWHERE [sal ary NOT BETWEEN 4000 AND 15000}

| EMPLOYEE_ID SALARY MANAGER_ID

| 100 24000

| 101 17000 100
| 102 17000 100
| 141 3500 124
| 142 3100 124
| 143 2600 124
| 144 2500 124

7 rows selected.
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Using the NOT Operator with the BETWEEN Operator

The expression in the dide returns the employee ID, salary, and manager ID of all employees
whose salary is not between $4000 and $15000. In other words, the expression istrueif an
employee earns less than $4000 or more than $15000.
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Using the NOT Operator

SELECT | ast _nane, salary AS
"Sal ary Before Conm ssion", conm ssi on_pct

FROM  enpl oyees
WHERE [commi ssion_pct |'S NOT NULL|;

| LAST NAME | Salary Before Commission COMMISSION_PCT

[Ziotkey | 10800 2
&bl | 11000 3
[Taylor | 8600 }
[Grant | 7000 15
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Using the NOT Operator with the | S NULL Operator
The expression in the dlide evaluatesto trueif the value in the COVM SSI ON_PCT column is not
anull value. In other words, the expression istrue if an employee earns a commission.
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Rules of Precedence

Order Evaluated | Operator
1 All comparison
operators
2 NOT
3 AND
4 OR

Use parentheses to override rules of precedence.
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Rules of Precedence

Precedence is the order in which Oracle evaluates different operatorsin the same expression. When
evaluating an expression containing multiple operators, Oracle evaluates operators with higher
precedence before eval uating those with lower precedence. Oracle eva uates operators with equal
precedence from left to right within an expression.
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Rules of Precedence

SELECT | ast_name, manager _id, job_id
FROM enpl oyees
VHERE manager _id = 100
OR manager _id = 124
AND job id = ' ST _CLERK ;
| LAST_NAME [ MANAGER_ID | JOB_ID
[Rajs [ 124 [ST_CLERK
[Davies [ 124 [ST_CLERK
[Matos [ 124 [ST_CLERK
[wargas [ 124 |ST_CLERK
[Kochhar [ 100 [AD_vP
D& Haan [ 100 [AD_vP
[rourgos [ 100 [ST_MAN
[Flotkey [ 100 [SA_MAN
[Hartstein [ 100 [MK_MAN
9 rows selected.
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Example of Precedence of the AND Operator
In the example in the dide, there are effectively two conditions, either of which can be met:
» Thefirgt conditionisthat MANAGER | Dis 100
» The second condition isthat MANAGER | Dis124and JOB | DisST_CLERK.

Observe that the results set contains nine records.
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Rules of Precedence

Use parentheses to force priority.

SELECT | ast_nane, nanager _id, job_id
FROM enpl oyees
VWHERE (manager _id = 100

R manager _id = 124)
AND job id = ' ST _CLERK ;
| LAST_NAME | MANAGER_ID [ JOB_ID
[Rajs | 124 [ST_CLERK
[Davies | 124 [ST_CLERK
[Matas | 124 [ST_CLERK
[wargas | 124 [ST_CLERK
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Using Parentheses
In the example in the dide, there are two conditions both having to be met:
e Thefirst conditionisthat MANAGER | Dis 100 or 124
e The second conditionisthat JOB | Dis ST_CLERK.

Observe that the results set contains only four records as against the example in the previous page
that retrieved nine records.
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ORDER BY Clause
» Sort rows with the ORDER BY clause
— ASC: ascending order, default
— DESC: descending order
e The ORDER BY clause comes last in the SELECT

statement.

SELECT last_nane, job_id, departnent_id
FROMV enpl oyees
ORDER BY departnent _id |,
| LAST_NAME | JOB_ID | DEPARTMENT_ID
[whalen |a0_ASST | 10
[Hartstein [M_mam | 0
[Fay [Mk_REP | 20
[Mourgas [ST_MmaN | &0
[Rajs [sT_CLERK | 50
[Davies [ST_CLERK | &0
20 rowrs selected.
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The ORDER BY Clause

The order of rows returned in a query result is undefined. Y ou can use the ORDER BY clauseto
sort the rows. Y ou must place the ORDER BY clause last. Y ou can specify acolumn, an
expression or an aiasto sort by.

Syntax
SELECT expr
FROM tabl e

[ WHERE condition (s)]
[ ORDER BY {columm, expr, alias} [ASCH DESC]];

In the syntax:
CRDER BY Specifies the order in which the retrieved rows are displayed
ASC Ordersthe rowsin ascending order. Thisisthe default order
DESC Orders the rowsin descending order

Note: If you don't use an ORDER BY clause, the sort order is undefined, and the Oracle Server
may not always fetch rows in the same order for the same query. Use the ORDER BY clause to
display the rowsin a specific order.
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Sorting in Descending Order

SELECT | ast_nane,
FROM enpl oyees

ORDER BY departnent i d DESC|;

job_id, departnent _id

| LAST_NAME | JOB_ID DEPARTMENT _ID

[Grant [54_REP

|Higgins lac_mGR 110
[Gietz |ac_accounT 110
[King |aD_PRES a0
[Kachhar |aD_wP a0
D& Haan [aD_wP 50
[Flotkey [Sa_man a0
[Taylor [sa_REP a0
[&bel [sa_REP a0

20 rows selected.

2-29

Copyright © Oracle Corporation, 2001. All rights reserved.

Default Ordering of Data
The default sort order is ascending:
* Numeric values are displayed with the lowest values first: for example, 1 to 999.

* Date values are displayed with the earliest value first: for example, 01-JAN-1992 before

01-JAN-1995.

 Character values are displayed in aphabetical order: for example, A first and Z last.

* Null values are displayed last for ascending sequences and first for descending sequences.

Reversing the Default Order

To reverse the order in which rows are displayed, use the keyword DESC after the column namein
the ORDER BY clause. The examplein the dide sorts the result beginning with the highest

department ID.

Oracle9i: SQL for End Users 2- 29




Sorting by Column Alias

SELECT  enpl oyee_id, |ast_nane, sal ary*12

FROM enpl oyees

ORDER BY :
| EMPLOYEE_ID | LAST_NAME ANNSAL
| 144 [Wargas 30000
| 143 [Matos 31200
| 142 [Davies 37200
| 141 |[Rajs 42000
| 107 [Lorentz 50400
| 200 [whalen 52600
| 124 [Mourgos 9500
| 104 [Ernst 72000
| 202 [Fay 72000
| 178 [Grant 54000
| 206 [Gistz 99600

20 rows selected.
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Sorting by Column Aliases

You can use acolumn adiasin the ORDER BY clause. The examplein the dide sorts the data by
annual salary.
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Sorting by Multiple Columns

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

SELECT
FROM

| ast _nane, departnent _id,

enpl oyees

sal ary

|ORDER BY departnent _id, sal ary DESC|;

| LAST_NAME DEPARTMENT_ID

SALARY

|Wha|en

10

4400

|Hanstein

20|

13000

[Fay

20|

5000

|M0urgos

50 |

5800

|Rajs

50 |

3400

|Davies

50 |

3100

|Matus

&0 ||

2600

|Vargas

50 |

2600

|Hun0|d

B0 |

9000

|Ern91

G0 |

5000

|L0rentz

Ealll

4200

[abel

a0 |

11000

20 rows selected.
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Sorting by Multiple Columns

Y ou can sort query results by more than one column.

Inthe ORDER BY clause, specify the columns and separate the column names with commas. If
you want to reverse the order of a column, specify DESC after its name.

Example:

Display last name and salary of al employees. Order the result by department ID in ascending and
then salary in descending order.

SELECT | ast_nanme, salary
FROM enpl oyees

ORDER BY departnent _id,

sal ary DESC,
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Sorting by a Column Not in the SELECT

SELECT | ast_nanme, departnent id

FROM enpl oyees

|CRDER BY sal ary |;
| LAST_NAME | DEPARTMENT_ID
|Vargas | al
|Matus | a0
|Davies | a0
[Rajs | &0
|L0rentz | 60
[whalen | 10
|M0urgos | 50
|Ernst | 60
[Fay | 20
|Grant |
[Gietz | 110
|Tay|0r | 80
20 rows selected.
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Sorting by a Column Not in the SELECT List

Y ou can sort by columns that are not included in the SELECT clause. The examplein the dide
lists the output in ascending order of salary even though the SALARY column does not appear in
the SELECT statement.

The statement is repeated below with the SALARY column included in the SELECT list.
Comparison verifies that the order of both results is the same.

SELECT | ast_name, departnent _id, salary

FROM enpl oyees

ORDER BY sal ary;

| LAST_NAME | DEPARTMENT_ID |  SALARY

argas | 50 | 2500
IMatos | 50 | 2600
Davies | a0 | 3100
Rajs | 50 | 3500

20 rowes selected.
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Summary

SELECT [DI STINCT] {*, columm|expression [alias],...}
FROM t abl e
[WHERE condi tion(s) |

[ GROUP BY group_by expressi on]
[ ORDER BY {colum, expr, alias} [ASCH DESC| |
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Summary
In thislesson, you learned about restricting and sorting rows returned by the SELECT statement.
Y ou aso learned how to use various operators.

Oracle9i: SQL for End Users 2- 33




Practice 2 Overview

This practice covers the following topics:

e Selecting data and changing the order of rows
displayed
» Restricting rows by using the WHERE clause
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Practice 2 Overview
This practice contains a variety of exercises using the WHERE clause and the ORDER BY clause.
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Practice 2
1. You can order by acolumn that you have not selected.
True/False
2. Thefollowing statement will execute successfully.
True/False
SELECT *
FROM  enpl oyees
WHERE sal ary*12=9600;

3. Display the last name of the employee with the employee ID 104.

| LAST_NAME
|Ern st

4. Display the last name, manager 1D, and salary for all employeesin department 20.

| LAST_NAME | MANAGER_ID | SALARY
Hartstein | 100 | 13000
Fay | 201 | BO00

5. Display the last name and hire date of al employees whose last name begins with the letter H.

| LAST_NAME | HIRE_DATE
Hartstein 117-FEE-26
Higgins 07-JUN-24
Hunald 03-JAN-30
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Practice 2 (continued)
6. Display the last name, manager ID, and salary for al employees whose sdlary isin the range of

$6000 through $8000.

| LAST_NAME | MANAGER_ID |  SALARY
[Ernst | 103 | G000
|Grant | 149 | 7000
Fay | 201 | 000

7. Display the employee ID and last name for all clerks (JOB_I D = ST_CLERK) and who work
for manager 100 or 124.

EMPLOYEE_ID | LAST NAME

141 |Rajs

142 |Davies

143 |Matos

144 |‘v’argas

8. Display the employee ID, last name, and manager ID for al employees whose salary is greater
than $2500 and who work in department 50.

| EMPLOYEE_ID | LAST_NAME | MANAGER_ID

| 124 |Mourgos | 100
| 141 |Rajs | 124
| 142 |Davies | 124
| 143 [Matos | 124
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Practice 2 (continued)

9. Display thelast names and salary for all employees who work for the manager with the manager
ID 124, starting with the employee with the highest salary and ending with the employee with
the lowest sdlary.

| LAST_NAME | SALARY

Rajs | 3500
Davies 3100
| |

Matos 2600
| |

|‘v’arg as | 2500

10. Display thelast name, job ID, and salary for al non sales employees who are earning less than

$2000 or more than $15000.

| LAST_NAME | JOB_ID | SALARY

King AD_PRES | 24000
\Kochhar AD WP | 17000
\De Haan AD WP | 17000
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Single-Row Number and
Character Functions
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Objectives

After completing this lesson, you should be able to do
the following:
» Describe the various types of functions available in
SQL
» Use single-row character and number functions in
SELECT statements

* Handle null values in arithmetic expressions
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Lesson Aim

Y ou use functions to manipulate data values. Functions make the basic query block more powerful. This
isthefirst of two lessons that explore functions. This lesson focuses on single-row character and number

functions.
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How does a Function Work?

Input > Function —> Output
Performs
operation
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How does a Function Work?

A function performs an operation on some input that it receives and returns the result of the
operation.
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How SQL Functions Work

>
Input —> Function Output
—>
arg 1
Function
performs
operation
arg 2 Returns a
value
O
O
O
arg n
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SQL Functions

Functions are avery powerful feature of SQL. Y ou use them to:
» Perform calculations on data
* Modify individual dataitems
e Manipulate output for groups of rows
e Format dates and numbers for display
e Convert column data types

SQL functions can accept arguments and aways return asingle value.

Note: Most of the functions described in this |esson are specific to Oracle' s version of SQL.
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Example of a Function

— .-
Input Output
Y ; Addition Y
Function
performs
6 addition
9
3
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Example of a Function

The ADDI TI ON function is a simple example of afunction. The ADDI TI ON function takes
several numbers, adds them all together, and gives aresult. In this example:

e Thefunction isthe addition operator.
e Theinput to the functionisalist of numbers.
e Theoutput isthe sum of the numbers.
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Two Types of SQL Functions

Functions
. > .
: Slngle_-row : 3 Multlpl_e-row 3
functions functions
»
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Types of SQL Functions
There are two distinct types of functions:
e Single-row functions
* Multiple-row functions
Single-Row Functions

Single-row functions operate on single rows only and return one result per row. There are different
types of single-row functions. This|esson covers character and number functions.

Multiple-Row Functions

Multiple-row functions manipulate groups of rowsto give one result per group of rows. Multiple-
row functions are covered later in this course.

For acompletelist of available functions and syntax, see Oracle Server SQL Reference.
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Single-Row Functions

* Manipulate data items

» Accept arguments and return one value
Act on each row returned

Return one result per row

Can modify the data type

Can be nested
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How Single-Row Functions Work?

Single-row functions are used to manipul ate data items. They accept one or more arguments and return
one value for each row returned by the query. An argument can be:

A user-supplied constant
A variable value

A column name

An expression

Features of Single-Row Functions

Single-row functions act on each row returned in the query.

Single-row functions return one result per row.

Single-row functions can return a data value of a different type than that referenced.
Single-row functions can accept one or more arguments.

Single-row functions can be used in SELECT, WHERE, and ORDER BY clauses.
Single-row functions can be nested.
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Single-Row Functions

Character Number
Single-row
functions
Conversion Date
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Single-Row Functions
Thislesson covers the following single-row functions:
e Character functions: Accept character input and can return both character and number values
e Number functions: Accept numeric input and return numeric values
The remaining single-row functions are covered in the next |esson.
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Calling a Function in SQL

function_name ({col, expr}[ , argl[ , arg2])

e functi on_nane name of the function
e col um any named database column

e expr essi on any character string or calculated
expressi on

 Argl, arg2 any argument to be used by the
function
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Calling a Function in SQL

SQL functions are built into Oracle and are available for use in various SQL statements. If you call a
SQL function with an argument of a datatype other than the datatype expected by it, Oracleimplicitly
converts the argument to the expected datatype before performing the function.

In the syntax diagrams for SQL functions, arguments are indicated by their datatypes. The dide displays
ageneric format for the SQL functions.

Oracle9i: SQL for End Users 3-9



Character Functions

Character
functions

Case conversion
functions

Character manipulation
functions

LONER
UPPER
| NI TCAP
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Character Functions

Single-row character functions accept character data asinput and can return both character and

number values. Character functions can be divided into:

instring and so on.

This lesson covers the case conversion functions. Character manipulation functions are not covered

in this course.

Case conversion functions: Convert the case of character strings
Character manipulation functions. Perform operations on strings such as creating a substring,

Note: Thislist is asubset of the available character functions.
For more information, see Oracle Server SQL Reference, “ Character Functions.”
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Case Conversion Functions

Convert the case for character strings

Function Result
LONER(’ SQL Course’) sql course
UPPER(’ SQL Course’) SQL COURSE
| Nl TCAP(’ SQL Course’) Sgl Course
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Case Conversion Functions
LOVER, UPPER, and | NI TCAP are the three case conversion functions.

LONER: Converts a mixed case or uppercase character string to lowercase

UPPER: Converts amixed case or lowercase character string to uppercase

| NI TCAP: Convertsthefirst letter of each word to uppercase and the remaining lettersto
lowercase
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Using Case Conversion Functions

Display the last names of all employees in uppercase.

SELECT [UPPER(| ast _nane) | as "LAST NAME"
FROM  enpl oyees;

| LAST NAME
KNG
[KOCHHAR
[DE HaaN
[HUNOLD
[ERNST
[LorENTZ
[MOURGOS
[RaJS
ES
[MaTOS
[vARGAS
[ZLOTKEY
[sBEL

20 rows selected.
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Using Case Conversion Functions

The example in the dide displays the last names of al employeesin uppercase letters. Observe the
usage of the double quotesin the dlias, LAST NAME. Usage of the double quotes preserves the
case of the alias and helpsinclude a space in the dias name.
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Using Case Conversion Functions

Display the employee ID, last name, and department
ID for employee Taylor.

SELECT enpl oyee_id, |ast_nane, departnent _id
FROM enpl oyees

WHERE | ast _nane = [taylor’|;

SELECT enpl oyee_id, |ast_nane, departnent _id
FROM enpl oyees
WHERE LOWER(I| ast _nane)= 'taylor’;

| EMPLOYEE_ID LAST_NAME DEPARTMENT _ID
| 176 |Taylor 80
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Using Case Conversion Functions (continued)

The example in the dide displays the employee ID, last name, and department 1D of the employee
Taylor.

The WHERE clausein the first SQL statement specifies the last name as 'taylor’. Because dl of the
datain the EMPLOYEES tableis stored in initcap case, the name 'taylor’ does not find a match in
the EMPLOYEES table and no rows are selected.

The WHERE clause in the second SQL statement specifies that the last name column in the
EMPLOVYEES table is converted to lowercase and compared to 'taylor’. Because both the names are

in lower case now, amatch is found and one row is selected. Y ou can produce the same result by
rewriting the WHERE clause in the following manner:

... WHERE | ast _nane = ' Tayl or'
Note that the name in the output appears asit was stored in the database.
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Number Functions

 ROUND: Rounds value to the specified number of
decimal places

ROUND( 45. 926, 2) ——> 45.93

« TRUNC: Truncates value to the specified number of
decimal places

TRUNC( 45. 926, 2) ———> 45.92

« MOD: Returns remainder of division

MOD( 1600, 300) 100

Y
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Number Functions
Number functions accept numeric input and return numeric values.

Function Purpose

ROUND( col umm| expr essi on, n) Rounds the column, expression, or value to n decimal places.
If nisomitted, the column, expression or value is rounded

to 0 decimal places. If n is negative, numbers to the left

of the decimal point are rounded.

TRUNC( col umrm| expr essi on, n) Truncates the column, expression, or value to n decimal
places or if nisomitted, no decimal places. If nisnegative,
numbersto the left of the decimal point are truncated to zero

MOD( m n) mis divided by n awhole number of times.

Note: Thislist is a subset of the available number functions.
For more information, see Oracle Server SQL Reference, “ Number Functions.”
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Using the ROUND Function

Display the monthly commission of salesmen
rounded to hundredths and to no decimal places.

SELECT [ROUND( comm ssi1 on_pct/ 12, 2)}
ROUND( comni ssi on_pct/ 12, 0)
FROM  enpl oyees

WHERE job_id = 'SA MAN ;

[ ROUND{COMMISSION_PCT/12,2) [ ROUND{COMMISSION_PCT/2,0)
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The ROUND Function

The ROUND function rounds the column, expression, or value to n decimal places. If the second
argument is 0 or is missing, the value is rounded to zero decimal places. If the second argument is
2, the valueis rounded to two decimal places, or to hundredths and to awhole number. If the
second argument is -1, the value is rounded to one decimal place to the left, or to the nearest
multiple of ten.

M or e Examples of ROUND

SELECT ROUND( 16. 746), ROUND(16.746,1), ROUND(16.746,2),
ROUND( 16. 746, - 1)

FROM dual ;

[ROUND(16.746) |ROUND(16.746,1) |[ROUND{16.746,2) |ROUND{16.746,-1)
| 17 | 16.7 | 16.75 | 20
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Using the TRUNC Function

Display the monthly commission of salesmen
truncated to hundredths, and to no decimal places.

SELECT |TRUNC( comm ssi on_pct/ 12, 2)}
TRUNC( commi ssi on_pct/ 12, 0)
FROM  enpl oyees

WHERE job_id="SA MAN ;

| TRUNC(COMMISSION_PCT/12.2) | TRUNC(COMMISSION_PCT/12,0)
| ot 0
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The TRUNC Function
The TRUNC function truncates the column, expression, or value to n decimal places.

The TRUNC function and ROUND function work with similar arguments. If the second argument is
0 or ismissing, the value is truncated to zero decimal places. If the second argument is 2, the value
is truncated to two decimal places, or to hundredths and to a whole number. If the second
argument is -1, the value is truncated to one decimal place to the l€eft, or to the preceding multiple
of ten.

More Examples of TRUNC

SELECT TRUNC(16. 746), TRUNC(16.746, 1), TRUNC(16. 746, 2),
TRUNC( 16. 746, - 1) FROM dual ;

[TRUNC{16.746) |TRUNC(16.746,1) |TRUNC{16.746,2) |TRUNC{16.746,-1)
| 16 | 16.7 | 16.74 | 10

The ROUND and TRUNC functions can also be used with date functions. This subject is covered
later in the course.

Note: DUAL is aone-column, one-row table that is used as a dummy table.The DUAL tableis
covered later in this course.
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Defining a Null Value

A null is avalue that is unavailable, unassigned,
unknown, or inapplicable.

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

SELECT | ast_nane, job_id, |[comm ssion_pct

FROM enpl oyees;

| LAST_NAME | JOB_ID | COMMISSION_PCT

[King |D_PRES |

[Kochhar [aD_wP |

|De Haan |ap_wP |

[Hunald [T_PROG |

[Emst [T_PROG |

[Lorentz [T_PROG |

|M0urgos |ST_MAN |

[Rajs [ST_CLERK |

[Davies [ST_CLERK |

[Matas [ST_CLERK |

[Wargas [sT_cLERK |

[Flatkey [SA_MAN | 2
[&bel [sa_REP | 3

20 rows selected.
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Null Values
If arow lacks the data value for a particular column, the value is said to be null, or to contain null.

A null valueis avaluethat is unavailable, unassigned, unknown, or inapplicable. It is not the same
as zero or aspace. Zero isanumber, and a space is a character.

Columns of any data type can contain null values, unless the creator of the column defined it as
NOT NULL or as PRI MARY KEY.

In the COMM SSI ON_PCT column in the EMPLOYEES table, notice that only a salesman can earn
commission. Other employees are not entitled to earn commission. A null value representsthis
fact.

Oracle9i: SQL for End Users 3- 17




Null Values in Arithmetic Expressions

Arithmetic expressions that contain a null value
evaluate to null.

SELECT | ast _nane NAME, job id,
12*sal ary* ( 1+comm ssi on_pct)
FROM  enpl oyees;
[ namE | JOB_ID 12*SALARY{1+COMMISSION_PCT)
[King |sD_PRES
[Kochhar [aD_wP
[De Haan |sD_wP
[Hunald [T_PROG
[Ernst [T_PROG
[Lorertz [T_PROG
|M0urgos |ST_MAN
[Rajs [ST_CLERK
[Davies [ST_CLERK
[Matas [ST_CLERK
[wargas [ST_cLERK
[Zintkey [SA_MAN 151200
&bl [sa_REP 171600
20 rows selected.
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Null Values (continued)

If any column valuein an arithmetic expression is null, the result is null. If you attempt to perform
division with zero, you get an error. However, if you divide a number by null, theresult isanull or
unknown.

In the exampleinthe dide, the 12* sal ar y* ( 1+comm ssi on_pct ) expression isintended to
calculate the annual remuneration for each employee. However, several employees (for example,
King) show no valueinthe12*sal ar y* ( 1+conm ssi on_pct) column. Thisis because
King is not a salesman and does not get any commission. Because the COVM SSI ON_PCT
column in the arithmetic expression is null, the result is null.

Note that for employee Abel, who is a salesman, the expression gives a valid annual remuneration
amount.

Note: For more information, see Oracle Server SQL Reference, “ Elements of SQL.”
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The NVL Function

NVL (exprl, expr2)

e Use the NVL function to force a value where a null would
otherwise appear

* NVL can be used with date, character, and number data
types.
» Data types must match. For example:
— NVL(comm ssi on+pct, 0)
—NVL(hire_date,’ 01-JAN-97")
—NVL(job_ id,’no job yet’)
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The NVL function
The NVL function provides a mechanism to deal with null values.
e The NVL function requires two arguments:
* Anexpresson
* A nonnull value

* You can usethe NVL function to convert a null number, date, or character string to another
number, date, or character string as long as the data types match.
In the syntax shown in the dide:
expr 1 isthesourcevalue or expression that may contain null
expr 2 isthetarget vaue for converting null
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Using the NVL Function to Handle
Null Values

SELECT | ast _nane, job id,

[12*sal ar y* (1+NVL( commi ssi on_pct, 0)) |
FROM  enpl oyees;
[ LAST_NAME | JOB_ID 12°SALARY*(1+NVL (COMMISSION_PCT,0))
[King |~D_PRES 285000
[Kochhar [aD_wP 204000
|De Haan |ap_wP 204000
[Hunald [T_PROG 108000
[Emst [T_PROG 72000
[Lorentz [T_PROG 50400
[Mourgas [ST_MmaN 9600
[Rajs [sT_CLERK 42000
[Davies [ST_CLERK 37200
[matas [ST_CLERK 31200
[wargas [ST_cLERK 30000
[Flatkey [SA_MAN 151200
[&bel [sa_REP 171600

20 rows selected.
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Using the NVL Function to Handle Null Values

Only employees with job titles of SA_MAN or SA_REP show avaluein the COMM SSI ON_PCT
column of the EMPLOYEES table. In other words, only salesmen earn commission. All other
employees have anull value in the COVM SSI ON_PCT column.

To achieve the correct result for King (and al other employees who do not earn commission), you
must convert the null value to a number before applying the arithmetic operator. In the examplein
the dide, the NVL function is used to convert a COVM SSI ON_PCT value of NULL to zero.
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Summary

Use functions to:

* Perform calculations on data by using number functions
or using character functions

* Modify individual data items

» Use single-row functions to manipulate:
— Character data: LONER, UPPER, | NI TCAP
— Number data: ROUND, TRUNC, MOD

* Handle null values
— NVL
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Summary
Single-row functions can manipul ate:
* Character datas LONER, UPPER, | NI TCAP
*  Number data: ROUND, TRUNC, MOD
e NULL data: NVL
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Practice 3 Overview

This practice covers the following topics:

« Using number functions to alter the display of numeric
data

» Using character functions to alter the display of
character data

» Using the NVL function to handle NULL values
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Practice 3 Overview
This practice gives you a chance to use character, number and NVL functions in the SELECT statement.
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Practice 3
1. Single-row functions work on many rows to produce a single result.
True/False

2. Digplay thelast name and salary plus $600 for al employeesin department 20. The name should
be displayed in upper case.

| NAME | SALARY+600
IHARTSTEIN | 13600

FAY | BEOD

3. Display the employee ID, last name, and salary increased by 15% and expressed as awhole
number, for al employees in department 20. Round up any centsin the new salary amounts to
the nearest dollar. Give the column the heading, SAL+15%, as shown:

| EMPLOYEE_ID | LAST_NAME | SAL+15%
| 201 Hartstein | 14950
| 202 |Fay | 900
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Practice 3 (continued)
4. Producethefollowing list of employees and their jobs.

| Employees and Johs

|King works as a ad_pres

|anhhar works as a ad_wp

|De Haan works as a ad_vp

|H|_|n|:|Id warks as a it_prog

|Ernat works as ait_prog

|L|:|rentz works as ait_prog

|Mnurgns works as a st_man

|Rajs works as a st_clerk

|Davies works as a st_clerk

|Matus works as a st_clerk

|‘v’argas warks as a st_clerk

|Elntke3r works as a sa_man

|ﬁkl:ue| works as a sa_rep

|Taj,rI|:|r works as a sa_rep

| Employees and Johs

|Grant warks as a sa_rep

|Wha|en works as a ad_asst

|Har15tein works as a mk_man

|FEI'_-,-' works as a mk_rep

|Higgins works as a ac_mgr

|Gietz works as a ac_account

20 rows selected.

5. Display the employee ID, last name, monthly commission percentage, and monthly commission
pct rounded to two decimal placesfor all salesmen. (JOB_ID = * SA MAN or JOB ID
='SA REP)

Note: COVMM SSI ON_PCT isan annud figure.

| EMPLOYEE_ID | LAST_NAME | COMMISSION_PCT/2 | COMM_ROUNDED

| 174 |Abel | 025 | 03
| 176 |Taylor | 016EEREET | 0z
| 178 |Grant | 0125 | 01
| 149 |Zlotkey | 016EEREE7 | 0z
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Practice 3 (continued)

6. Produce aone - column report showing the first name and last name of each employee separated
by adash (-). Give the column the heading Employee Details, as shown:

| Employees Details

|Steven- King

|Neena- lochhar
|Lex- De Haan
|ﬁ|exander— Hunold

|Eiruc:e- Ermnst

|Diana- Larentz

|Kevin- Mourgos

|Trenna- Fajs

|Curti5- Davies
|Randa|l- tlatos
|F'eter— “argas
Eleni- Zlotkey
Ellen- Abel
|J|:|nath|:|n- Taylar

| Employees Details

|If<imherelj,r- (Grant
|Jennifer— Whalen
|Mi|::hael- Hartstein
]F'at- Fay

|She|ley- Higgins
Williarn- Gietz

20 rows selected.
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Practice 3 (continued)

for al employees.

7. Display thelast name, job ID, and total annual income (including commission where applicable)

| LAST_NAME | JOB_ID | ANNUAL_SAL

King AD_PRES | 283000
\Kochhar A0 WP | 204000
De Haan AD WP | 204000
Hunald IT_PROG | 108000
[Ernst IT_PROG | 72000
LLarentz IT_PROG | 50400
IMourgos ST _MAN | BIE00
Rajs |ST_CLERK | 42000
Davies |ST_CLERK | 37200
Ihatos |ST_CLERK | 31200
Wargas |ST_CLERK | 30000
Zlatkey |54, MAAN | 151200
Abel 1S4 REF | 171600
Taylor |SA_REP | 123840
| LAST_NAME | JOB_ID | ANNUAL_SAL

Grant |SA_REP | 96600
Whialen AD_ASST | 52800
Hartstein IMK_MAN | 156000
Fay IMK_REP | 72000
Higgins A MGR | 144000
Gietz AC_ACCOUNT | 99600

20 rowws selected.
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Practice 3 (continued)

8. Display the employee ID, last name, and salary plus the commission amount increased by 20%
for al employees.

| EMPLOYEE_ID | LAST_NAME | NEW SALARY

| 100 |King | 24000
| 101 |Kochhar | 17000
| 102 |De Haan | 17000
| 103 |Hunald | 3000
| 104 |Ernst | 6000
| 107 |Lorentz | 4200
| 124 |Mourgos | 5800
| 141 |Rajs | 3500
| 142 |Davies | 3100
| 143 |Matos | 2600
| 144 [Wargas | 2600
| 143 |Zlatkey | 10920
| 174 [Abel | 11660
| 176 [Taylor | 944
| EMPLOYEE_ID | LAST_NAME | NEW SALARY

| 178 |Grant | 7210
| 200 Whalen | 4400
| 201 |Hartstein | 13000
| 202 |Fay | 6000
| 205 |Higgins | 12000
| 206 |Gietz | f300

20 rowws selected.
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Single-Row Date and
Conversion Functions
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Objectives

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

* Use SYSDATE in conjunction with SELECT
statements

e Describe the use of conversion functions
» Use date functions in SELECT statements
e Nest functions within a SELECT statement
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Lesson Aim
The previous lesson discussed the number and character single-row functions.

Thislesson focuses on single-row functions that operate on dates and functions that convert data from
one type to another: for example, from character datato numeric. The lesson aso covers nested
functions.
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Single-Row Functions

Character Number
Single-row
functions
Conversion Date
4-3 Copyright © Oracle Corporation, 2001. All rights reserved.

Single-Row Functions
Thislesson covers the following single-row functions:

 Date functions. Operate on values of the date data type. All date functions return a value of
date data type except for the MONTHS _ BETWEEN function, which returns a number.

» Conversion functions: Convert a value from one data type to another.
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Working with Dates

e Oracle database stores dates in an internal numeric
format: century, year, month, day, hours, minutes,
seconds.

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

SELECT | ast _nane, hire_date
FROM  enpl oyees
WHERE | ast_nane like ' G%;

| LAST_NAME | HIRE_DATE
Gietz [07-Jun-94
[Grant [24-may-99
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Oracle Date Storage

In the example in the dide, the H RE_DATE for the employee is displayed in the default format
DD- MON- RR. However, dates are not stored in the database in this format. All the components of the
date and time are stored. So, adthough aHl RE_DATE like 07- JUN- 94 is displayed as day, month and
year there is also time and century information associated with it. The complete data might be June
07, 1994 5:10:43 p.m
Thisdatais stored internally asfollows:
CENTURY YEAR MONTH DAY HOUR MINUTE SECOND

19 94 06 07 5 10 43
Alternatively, if the Hl RE_DATE isin the 21st century, say 07- Jun- 2001, the compl ete data might
be June 07, 2001 5:10:43 p.m.
Thisdatais stored internally as follows:
CENTURY YEAR MONTH DAY HOUR MINUTE SECOND

20 01 06 07 5 10 43
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Oracle Date Storage (Continued)
Centuriesand the Year 2000
The Oracle server is Y ear 2000 compliant. When arecord with adate column isinserted into atable,
the century information is picked up from the SYSDATE. However, when the date column is displayed
on the screen, the century component is not displayed by default. The DATE datatype always stores year

information as afour-digit number internally, two digits for the century and two digits for the year. For
example, the Oracle database stores the year as 1996 or 2001, and not just as 96 or O1.
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RR Date 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 27-0OCT-95 1995 2095
If the specified two-digit year is:
0-49 50-99
If two digits The return dateis 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
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The RR Date Format Element

The RR date format is similar to the YY element, but it allows you to specify different centuries. Y ou
can use the RR date format element instead of YY, so that the century of the return value varies
according to the specified two-digit year and the last two digits of the current year. The table on the dide
summarizes the behavior of the RR element.

Current Year Given Date RR Format YY Format
1994 27-OCT-95 1995 1995
1994 27-OCT-17 2017 1917
2001 27-OCT-17 2017 2017
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SYSDATE

» Use SYSDATE to display the current date and time.
o SYSDATE can be displayed using the DUAL table.

« DUAL is a one-column, one-row table that is used as
a dummy table.

SELECT |SYSDATE
FROM  DUAL,;
| SYSDATE
[1B-0CT-m
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SYSDATE

SYSDATE isadate function that returns the current date and time. Y ou can use SYSDATE just as

you would use any other column name. For example, you can display the current date by selecting
SYSDATE from atable. It is customary to select SYSDATE from a dummy table called DUAL.

DUAL

The DUAL table is automatically created by the Oracle server and can be accessed by all users. It
has one column, DUMWY, defined to be VARCHAR2( 1) , and contains one row with avalue’ X' .
The DUAL tableis useful for computing a constant expression with the SELECT statement.
Because DUAL has only one row, the constant is returned only once. Alternatively, you can select
a constant, pseudocolumn, or expression from any table, but the value will be returned as many
times as there are rows in the table.

Example
Display the current date by using the DUAL table:
SELECT SYSDATE
FROM DUAL;

Note: SYSDATE isa SQL function that returns the current date and time. Y our results may differ
from the example in the dide.
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Arithmetic with Dates

* Add or subtract a number to or from a date to obtain
a date value

» Subtract two dates to find the number of days
between those dates
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Using Arithmetic Operators with Dates

Because the database stores dates as numbers, you can use arithmetic operators to perform cal culations
such as addition and subtraction on dates. Y ou can add and subtract number constants as well as dates.

Y ou can perform the following operations on dates:

Operation Result Description

date + number Date Add a number of days to a date

date - number Date Subtract a number of days from a date
date - date Number of days Subtract one date from another

date + number/24 Date Add a number of hours to a date

The Oracle Server interprets number constants in arithmetic date expressions as numbers of days. For
example, SYSDATE + 1 istomorrow. SYSDATE - 7 isoneweek ago. Subtracting the Hl RE_DATE
column of the EMPLOYEES table from SYSDATE returns the number of days since each employee was
hired. Y ou cannot multiply or divide DATE values.
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Using Arithmetic Operators
with Dates

SELECT | ast _nane, hire_date,
hi re_dat e+30 " NEW DATE"

FROM  enpl oyees
WHERE | ast _name=" Grant’;

| LAST_NAME | HIRE_DATE | NEW DATE
[Grant [24-nay-99 [23-Jun-99
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Using Arithmetic Operators with Dates (continued)

The example in the dide displays the last name, hire date, and the date on which an employee's
training period completes. The calculation simply adds 30 daysto the H RE_DATE to get the new
date.
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Using SYSDATE in Calculations

For how many weeks have the employees in
department 10 worked ?

SELECT | ast _name, [ SYSDATE-hire date)/7|
"WEEKS AT WORK"

FROM enpl oyees

WHERE departnment id =10;

| LAST_NAME | WEEKS AT WORK
[whalan | 734 768019
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Performing Calculations with Dates

The example in the dide displays the last name and the number of weeks the employee has
worked for the company, for all employeesin department 10. The example subtracts the date on
which the employee was hired from the current date (SYSDATE) and divides the result by 7 to
calculate the duration of employment in weeks.

Note: SYSDATE isa SQL function that returns the current date and time. Y our results may differ
from the example.
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Explicit Data Type Conversion

TO NUMBER TO DATE

NUMBER

CHARACTER DATE

TO CHAR TO CHAR
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Explicit Data Type Conversion

SQL provides three functions to convert a value from one data type to another:

Function Purpose
;’(n)t_]CHAR( number | date, [ Converts a number or date value to a

[ nl sparans])

VARCHAR?2 character string with format
model fmt.

Number Conversion:

The NLSPARAMS parameter specifies the
following characters, which are returned by
number format elements:

e Decimal character

e Group separator

e Local currency symbol

e International currency symbol

If NLSPARAMS or any one of the
parameters is omitted, this function uses the
default parameter values for the session.
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Explicit Data Type Conversion (continued)

Function

Purpose

Date conversion:

The NLSPARAMS parameter specifies the
language in which month and day names
and abbreviations are returned. This
argument can have the form:

"NLS_DATE_LANGUAGE = | anguage’

If this parameter is omitted, the default
date language is used for the session

TO_NUMBER(char,[ fnt],
[ nl sparans])

Converts a character string containing
digitsto a number in the format specified
by the optional format model fmt.

The NLSPARAMS parameter has the same
purpose in this function asin the
TO_CHAR function for number
conversion.

TO_DATE(char, [
fm],[nl sparans])

Converts a character string representing a
date to a date value according to the fmt
specified. If fmt is omitted, the format is
DD- MON- RR.

The NLSPARAMS parameter has the same
purpose in this function asin the
TO_ CHAR function for date conversion.

Note: Thislist is asubset of the available conversion functions.
For more information, see Oracle Server SQL Reference, “ Conversion Functions.”
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Modifying the Display Format of Dates

—> Saturday the 27th of January, 2001

27-JAN-01 —> January 27, 2001

—> 01/27/01
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Displaying a Date in a Specific Format

So far inthis course, al Oracle date val ues have appeared in the DD- MON- RR format. Y ou can
use the TO_CHAR function to convert a date from this default format to the one that you specify.

For example, 03-APR-71 can be displayed in many different formatsincluding:
» 04/03/71
e April 3rd, 1971
* Third of April, nineteen seventy one
* Saturday, the 3rd of April, 1971
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TO CHAR Function with Dates

TO CHAR(date, ’'fornmat_nodel ')

The format model:

* Is case sensitive and must be enclosed in single
guotation marks

* Caninclude any valid date format element

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

* |s separated from the date value by a comma
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Guidelines for Date Format Models
» Theformat model is case sensitive and must be enclosed in single quotation marks.

» Theformat model can include any valid date format el ement. Be sure to separate the date value
from the format model with a comma.

The names of days and monthsin the output are automatically padded with blanks.
To remove padded blanks or to suppress leading zeros, use the fill mode (f m) element.

* You can resize the display width of the resulting character field with the i SQL* Plus COLUWN
command, which is covered later in this course.

The default column width is 80 characters.
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Date Format Model Elements

YYYY Full year in numbers
YEAR Year spelled out
MM Two-digit value for month
MONTH Full name of the month
MON Three-letter abbreviation of the month
Three-letter abbreviation of the
DY day of the week
DAY Full name of the day
415 Copyright © Oracle Corporation, 2001, Al rights reserve.

Sample Valid Date Format Elements

Element Description

CC or SCC One greater than the first two digits of a
four-digit year; "S" prefixes BC dates with "-
For example, 20’ from '1900'.

Yearsin dates YYYY or SYYYY 4-digit year; "S" prefixes BC dates with "-".

YYYorYYorY Last 3, 2, or 1 digits of year

Y, YYY Y ear with commain this position

FYYY, 1YY, 1Y, | 4, 3, 2, or 1 digit year based on the 1SO
standard

SYEAR or YEAR Y ear spelled out; S prefixes B.C. date with -

BCor AD B.C./A.D. indicator without periods

B.C. orA D. B.C./A.D. indicator with periods
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Sample Valid Date Format Elements (continued)

Element Description

Q Quarter of year

VM Month, 2-digit value

MONTH Name of month padded with blanks to length of 9
characters

MON Name of month, three-letter abbreviation

RM Roman numeral month

WNor W Week of year or month

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

DAY Name of day padded with blanks to length of nine
characters

DY Name of day; three-letter abbreviation

J Julian day; the number of days since 31 December 4713
B.C.

RR Given ayear with 2 digits:

e |f the year is <50 and the last 2 digits of the
current year are >=50, the first 2 digits of the
returned year are 1 greater than the first 2 digits
of the current year.

e |f the year is >=50 and the last 2 digits of the
current year are <50, the first 2 digits of the
returned year are 1 less than the first 2 digits of
the current year.
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Using the TO CHAR Function with Dates

SELECT | ast _nane,
TO CHAR(hi re_date, 'Month DDTH, YYYY')
AS HI REDATE

FROM  enpl oyees
WHERE job id = | T_PROG ;

| LAST_NAME HIREDATE
[Hunald January 03RD, 1990

[Emst May 215T, 1991

|L0rentz February O7TH, 19939
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Using the TO_CHAR Function with Dates

In the examplein the dide, TO_CHAR s used to display the H RE_DATE column in the following
format: Mont h DDTH YYYY.

So the date 03-JAN-90 is displayed as January 03RD, 1990. Note the following pointsin the
display:

» TheaiasH REDATE is used to replace the entire TO_CHAR expression in the column

heading.

» Theday of the month is preceded by a 0. Y ou can use the fm element to eiminate this digit.
When arecord with adate column isinserted into a table using the DD- MON- YY date format, Y'Y
indicates the year in the 20th century if the SYSDATE is less than or equal to 31-Dec-1999 (for
example, 31-DEC-92 is December 31, 1992). But if the SYSDATE is greater than 31-Dec-1999,
then YY indicates ayear in the 21st century (for example, if the SYSDATE is 01-Jan-2000, then

31-DEC-92 will be December 31, 2092). Y ou can display the date with the century component by
using the TO_CHAR function with the YYYY format.
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Using the TO CHAR Function with Dates

SELECT enpl oyee_id,

[TO_ CHAR(hire_date, ' MM YY')|AS MONTH
FROM enpl oyees
WHERE [ ast_name =’ Vargas’;

| EMPLOYEE_ID [l MONTH
| 144 0798
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Using the TO_CHAR Function with Dates (continued)

The SQL statement in the dide displays the employee ID and hire date for the empl oyee whose
last nameisVargas. The TO_CHAR function is used to convert the display of the H RE_DATE
column from the DD- MON- YY format to the smpler MM YY format.

The order of the date can aso be rearranged:
SELECT enpl oyee_i d, |ast_nane,

TO CHAR(hire_date, 'YYYY-MON-DD ) H RED
FROM  enpl oyees;
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Using the TO_CHAR Function with Dates (continued)

| EMPLOYEE_ID | LAST_NAME | HIRED
| 100 |King 11987-JUN-17
| 101 [Kochhar 11939-SEP-21
| 102 |De Haan 11993-JAN-13
| 103 Hunold 11980-JAN-03
| 104 |Ernst 1991-MAY-21
| 107 |Lorentz 11999-FEB-07
| 124 [Mourgos 11999-MOY-16
| 141 |Rajs 11995-0CT-17
| 142 |Davies 11997 -JAN-29
| 143 |Matos 11998-MAR-15
| 144 |[argas 11998-JUL-09
| 149 | Tlatkey 2000-JAN-29
| 174 |Abel 11996-MAY-11
| 176 [Taylor 11998-MAR-24
| EMPLOYEE_ID | LAST _NAME | HIRED
| 178 |Grant 11999-MAY-24
| 200 [Whalen 11987-SEP-17
| 201 |Hartstein 11996-FEB-17
| 202 |Fay [1997-AUG-17
| 205 |Higgins 1984-JUN-07
| 206 |Gietz 11994-JUN-07

20 rows selected.
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Using the TO CHAR Function with Dates

SELECT | ast _nane,
|TO CHAR(hire date, 'fnDD Month YYYY’)I
AS HI REDATE
FROM enpl oyees;
| LAST_NAME | HIREDATE
[King [17 June 1987
[Kochhar [21 September 1989
|De Haan |13 January 1953
|Hun0|d |3 January 1990
[Ernst [21 May 1991
|L0rentz |? February 15939
|M0urgos |16 Movernber 1959
[Rajs [17 October 1995
|Davies |29 January 1597
[Matas [15 March 1998
[wargas 3 July 1998
[Zintkey [29 January 2000
&bl [11 May 1996
20 rows selected.
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Using the TO_CHAR Function with Dates

The SQL statement in the dide displays the last name and hire dates for all employees. The
Hl RE_DATE isdisplayed in the format 17 June 1987.

Useof fmin the date format model resultsin the entire date string being displayed with single
spaces between the day, month, and year, and justified to the left. The leading zeros from the day
and the trailing spaces from the month are also removed.
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Using the TO CHAR Function with Dates

SELECT [ ast _name, nanager 1d, salary,
[TO CHAR(hire_date,’ YYYY-MON-DD ) |
AS HI REDATE

FROM  enpl oyees

WHERE salary < 15000

AND hire date |ike 990’ ;

| LAST_NAME | MANAGER_ID [ saLary [ HIREDATE
[Hunald | 102 | 5000 |[1990-Jan-03
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Using the TO_CHAR Function with Dates

The example in the dide selects any employee who earns less than 15000 and was hired in the
nineties. The TO_CHAR function is used to convert the display of the H RE_DATE column from a
DD- MON- YY format to the YYYY- MON- DD format.

Note: If there was an employee whose hire date wasin the 21st century, say 01-JAN-2090, the
result would display that record aso. The TO_CHAR function with the YYYY format ensures that

the century is displayed.
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Using the TO CHAR Function with Dates

SELECT enpl oyee id, | ast _nane, departnent id,
) i re_date,
AS HI REDATE

FROM  enpl oyees
VWHERE hire_date NOT LIKE ' %99,

| EMPLOYEE_ID [ LAST_NAME | DEPARTMENT_ID HIREDATE
| 100 ([King | 90 |o6-17-1987
| 101 [Kochhar | a0 |09-21-1389
| 102 [De Haan | 90 [01-13-1993
| 103 [Hunold | 60 |01-03-1990
| 104 [Emst | g0 Jo5-21-1991
| 141 [Rajs | 50 |10-17-1995
| 142 [Davies | 50 |01-29-1997
| 143 |Matos | 50 |03-15-1998
| 144 [wargas | 50 |07-09-1998
| 143 [ZIotkey | a0 |01-29-2000
| 174 [Abel | 80 |os-11-1996

17 rows selected.
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Using the TO_CHAR Function with Dates (continued)

The expression in the dide returns the employee ID, last name, department 1D, and hire date of the
employees who were not hired in the year 99. The TO_CHAR function is used to convert the
display of the H RE_DATE column from a DD- MON- YY format to the M DD- YYYY format.
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Using the TO CHAR Function with Dates

SELECT | ast_nane, job_id, departnent _id,
|TO_CHAR(hi re_date,’ DD- MON- YYYY') |
AS H REDATE

FROM enpl oyees

ORDER  BY hire date DESC,

[ LAST_NAME | JOB_ID | DEPARTMENT_ID HIREDATE
[Zotkey [za_man | 80 |29-JAN-2000
[Mourgos [ST_MmaN | &0 [16-NOv-1999
[Grant |sa_REP | 24-MAY-1993
Lorertz [T_PROG | B0 j07-FEB-1999
[wargas [ST_CLERK | &0 [09-JuUL-1998
[Taylor |sa_REP | a0 [24-MAR-1998
[Matos [ST_CLERK | &0 [15-MAR-1998
[Fay [mk_REP | 20 [17-AUG-1997
[Davies [ST_cLERK | 50 |Pa-JAN-1997
[abel |sA_REP | 80 [11-MAY-1996

20 rows selected.
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Using the TO_CHAR Function with Dates (continued)

The example in the dide sorts the result, beginning with the most recently hired employee. The
TO_CHAR function is used to convert the display of the H RE_DATE column from a
DD- MON- YY format to the DD- MON- YYYY format.

Note: If there was an employee whose hire date wasin the 21st century, say 01-JAN-2003, the
result would display the record as the first record. The TO_CHAR function with the YYYY format
ensures that the century is displayed.
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Date Format Model Elements

 Time elements format the time portion of the date.

HH24: M : SS

15:45:32

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

DD "of " MONTH 12 of OCTOBER

 Number suffixes spell out numbers
ddspt h

fourteenth
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Time Formats

Use the formats listed in the following tables to display time information and literals and to change
numeralsto spelled numbers.

Element Description

AMor PM Meridian indicator

A MorP. M Meridian indicator with periods

HH or HH12 or HH24 Hour of day or hour (1-12) or hour (0-23)
M Minute (0-59)

SS Second (0-59)

SSSSS Seconds past midnight (0-86399)

Other Formats

Element Description
/., Punctuation is reproduced in the result
" of the" Quoted string is reproduced in the result
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Other Formats (continued)

Element Description

TH Ordinal number (for example, DDTHfor 4TH)

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

SPTH or THSP Spelled-out ordina numbers (for example,
DDSPTH for FOURTH)
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Using Format Models to Display Time

SELECT |TO_CHAR( SYSDATE, ' HH24: M : SS' ) | TI ME
FROM  DUAL;
| TIME
09:31:14
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Date Format Models to Display Time

As described earlier, the Oracle Server stores dates including hours, minutes, and seconds. Time
details can be displayed for a date by creating a date format model specifying the time details
desired. The example in the dide shows the display of the 24-hour time for the current date using a
date format mode!.

Example

The following example displays the 12-hour time with the addition of a meridian indicator to show
am. or p.m.

SELECT TO CHAR( SYSDATE, ' HH12: M :SS a.m ') TI ME

FROM  DUAL;

| TIME
09:57:01 a.m.
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Date Format Models to Display Time (continued)
Example
The example below modifies the SELECT statement to display the Hl RE_DATE in the following
format:

SELECT | ast _nane,
TO CHAR(hire_date, 'fnDdspth "of" Month
YYYY HH. M :SS AM ) AS H REDATE

FROM  enpl oyees;

| LAST_NAME | HIREDATE
King \Seventeenth of June 1987 12:0:0 AM
|anhhar |Twent3,f-First of September 1955 12:0:0 AM
D& Haan Thirteenth of January 1993 12:0:0 AM
Hunald Third of January 1990 12:0:0 AM

[Ernst Twenty-First of hay 1991 12:0:0 AM
|L|:|rentz |Seventh of February 1999 12:0:0 Al
|Mnurgns |Sixteenth of Movember 1999 12:0:0 Ak
Rajs \Seventeenth of October 1995 12:0:0 AM
|Davies |Twent3,r-Ninth of January 19597 12:0:0 A
Matos Fifteenth of March 1998 12:0:0 AM
MWargas Minth of July 1998 12:0:0 AM

Zlotkey Twenty-Minth of January 2000 12:0:0 AM
bl [Eleventh of May 1996 12:0:0 AM

Taylor Twenty-Fourth of March 1998 12:0:0 AM
| LAST_NAME | HIREDATE
\Grant Twenty-Fourth of May 1993 12:0:0 A
|Wha|en |Seventeenth of September 1587 12:0:0 Al
|Har15tein |Seventeenth of February 1936 12:0:0 AM
]FEI'_-,-' ]Seventeenth of August 1857 12:0:0 A
Higgins \Seventh of June 1994 12:0:0 AM

Gietz |Seventh of June 1994 12:0:0 AM

20 rows selected.
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TO CHAR Function with Numbers

TO CHAR(n,’ fnt’)

Use these formats with the TO CHAR function to
display a number value as a character:

9 Represents a number

0 Forces a zero to be displayed

$ Places a floating dollar sign

L Uses the floating local currency symbol

Prints a decimal point

, Places a thousand indicator
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TO_CHAR Function with Numbers

Syntax:
TO CHAR(nN, fnt’)

The TO_CHAR function converts n of NUVBER datatype to a value of VARCHAR?2 datatype, using the
optional number format fmt. If you omit fmt, n is converted to a VARCHARZ2 value exactly long enough

to hold its significant digits.
Number Format Elements

If you are converting a number to a character data type, use the following elements:

Element | Description Example Result
9 Numeric position (number of 9s determinedisplay | 999999 1234
width)
Display leading zeros 099999 001234
$ Floating dollar sign $999999 $1234
L Floating local currency symbol 999999 FF1234
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TO_CHAR Function with Numbers (continued)

Element | Description Example Result
Decimal point in position specified 999999.99 1234.00

, Commain position specified 999,999 1,234

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

PR Parenthesi ze negative numbers 999999PR <1234>

EEEE Scientific notation (format must specify four ES) 99.999EEEE | 1.234E+03

\Y, Multiply by 10 ntimes (n = number of 9safter V) | 9999V 99 123400

B Display zero values as blank, not O B9999.99 1234.00
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Using the TO CHAR Function with Numbers

SELECT [TO_CHAR(sal ary, ’ $99, 999" )| SALARY

FROM enpl oyees
WHERE | ast_nane = 'Hartstein’;

| SALARY

313000

i

Dollar sign

Thousand indicator
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Using the TO_CHAR Function with Numbers
In the example in the dide, the TO_CHAR function formats the display of the numeric SALARY
column. TO_CHAR converts the SALARY column to the character datatype and inserts a dollar

sign before the amount and a comma as a thousand indicator.

Guidelines
» The Oracle Server displays a string of hash signs (#) in place of awhole number whose digits

exceed the number of digits provided in the format model.
» The Oracle Server rounds the stored decimal value to the number of decimal spaces provided

in the format modd!.
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Using the TO NUMBER and TO DATE
Functions

Convert a character string to a number format using
the TO_NUMBER function:

TO NUMBER(char[, 'format_nodel'])

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

TO DATE(char[, ’'format_nodel’])
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The TO_NUMBER and TO_DATE Functions

Y ou may want to convert a character string to either a number or a date. To accomplish this task, you
usethe TO_NUMBER or TO_DATE functions. The format model you choose is based on the previously

demonstrated format elements.
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Using the TO NUMBER Function

SELECT [TO NUMBER(’ 1000’ ) +sal ary |AS NEW SALARY

FROM enpl oyees
VWHERE | ast _nanme = ' Matos’;

| NEW_SALARY
| 3600

SELECT [TO_NUMBER ('’ $1, 000’ ,’ L9, 999’ )| as NEW SALARY

FROM enpl oyees
WHERE | ast _nanme = ' De Haan’;

| NEW_SALARY
| 1000
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Using the TO_NUMBER Function
The first example in the dide takes the employee’ s salary raise, which isin the form of a character
string, and convertsit to a numeric value. It then adds the value to the employee’ s salary, which is
also anumeric value.
The second example usesthe L9, 999 format model to return in the specified position the local
currency symbol (the current value of the NLS_CURRENCY parameter).

Oracle9i: SQL for End Users 4- 32




Using the TO DATE Function

SELECT |TO DATE(® January 15, 1989, 11:00 A M,
'Month dd, YYYY, HHM A M’)

FROM DUAL;

| TO_DATE(
[15-Jan-89

SELECT | ast_name, hire_date
FROM  enpl oyees
WHERE hire_date = [TO DATE(’ May 24, 1999,

"Month DD, YYYY);

| LAST_NAME | HIRE_DATE
[Grant [24-Mav-99
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Using the TO_DATE Function
The first example in the dide converts a character string into date.

The second exampl e displays the last names and hire dates of al the employees who joined on
May 24, 1999.
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Date Functions

FUNCTION DESCRIPTION

MONTHS BETWEEN Number of months
between two dates

ADD MONTHS Adds calendar months to
the date specified

NEXT_DAY Next day following the date
specified

LAST_DAY Last day of the month

ROUND Round off date

TRUNC Truncate date
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How

Date Functions Work

Date functions operate on Oracle dates. All date functions return a value of a date data type except
MONTHS BETWEEN, which returns a numeric value. Some of the date functions are:

MONTHS BETWEEN( dat el, dat e2) : Findsthe number of months between datel and date2.
The result can be positive or negative. If datel islater than date2, the result is positive; if datel is
earlier than date2, the result is negative. The non-integer part of the result represents a portion of the
month.

ADD MONTHS( dat e, n): Addsn number of calendar months to date. n must be an integer and
can be negative. (ADD_MONTHS function will take decimal numbers but all decimal point will be
truncated.)

NEXT_DAY( dat e, char) : Returnsthe date of the first weekday named by char that islater than
the date date. Char 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 that contains date.

ROUND( dat e[, fnt]) : Returns date rounded to the unit specified by the format model fnt. If
the format model fmt is omitted, dateis rounded to the nearest day.

TRUNC(dat e[, fnt]): Returnsdate with the time portion of the day truncated to the unit
specified by the format model fmt. If the format model fmt is omitted, date is truncated to the current
day with the time as midnight.

The abovelist is a subset of the avail able date functions.
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Using Date Functions

Use the ADD_MONTHS function to add months to a date.

SELECT | ast _nane, hire_date,

|ADD MONTHS(hire_date, 6)|AS "+6 MONTHS"
FROM  enpl oyees
WHERE | ast _nane=’ Vargas’;

| LAST_NAME | HIRE_DATE [ +6 MONTHS
[wargas [p9-JuLas (R
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Examples of Date Functions

« MONTHS_ BETWEEN(' 01- SEP-95’,’ 11-JAN-94’)
—> 19. 6774194

« ADD MONTHS(' 11- JAN- 94", 6) 1. UL 94

* NEXT_DAY(’ 01- SEP-95’ ,’ FRI DAY’ ) —> (8- SEP- 95

 LAST_DAY(’ 01- SEP-95') —> 30- SEP-95
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Sample Date Functions

For al employees employed for fewer than 30 months, display the last name, hire date, number of
months employed, six month review date, first Friday after hire date, and the last day of month when
there were hired.

SELECT || ast_nane, hire_date,

MONTHS_BETWEEN( SYSDATE, hire_date) TENURE,

ADD MONTHS(hire date, 6) REVIEW

NEXT_DAY( hire_date, ’'Friday’'), LAST_DAY(hire_date)
FROM enpl oyees
VWHERE MONTHS BETWEEN ( SYSDATE, hire_date) < 30;

| LAST_NAME | HIRE_DATE | TENURE | REVIEW | NEXT_DAY( | LAST_DAY(

IMourgos MB-MOW-99 | 23 16-MAY-00  [19-NOV-99  [30-NOW-99
Zlatkey 29-JANO0 | 205941099 [29-JUL-00  |D4-FEBOD [31-JANOO
|Grant 24-MAY-99 | 287554002 [24-NOV99  [28-MAY-93  [31-MAY-93
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Nesting Functions

» Single-row functions can be nested to any level.

* Nested functions are evaluated from the innermost
level to the outermost level.

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

T Step 1 =Result 1 T
Step 2 = Result 2

Step 3 =Result 3
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Nesting Functions

Single-row functions can be nested to any depth. Nested functions are evaluated from the innermost
level to the outermost level. The following examples show you the flexibility of these functions.
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Nesting Functions

Result 2
Result 1

seLeCT 1Yst nare, Y \
|[NVL(TO_CHAR(nanager _i d),’ No Manager’)]

FROM enpl oyees

WHERE manager id 1S NULL;

| LAST_NAME | NVL({TO_CHAR{MANAGER_ID),' NOMANAGER)
|King |No Manager
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Nesting Functions (continued)

The example in the dide displays the head of the company, who has no manager. The evaluation
of the SQL statement involves two steps:

1.Evaluate the inner function to convert a number value to a character string.
Result1l = TO _CHAR(nanager _i d)

2.Evaluate the outer function to replace the null value with atext string.
NVL(Result1, 'No Manager’)

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

Using the EMPLOYEES table, display the date of the Friday that is six months from the hire date.
The dates should be in the format Friday, December 18th, 1987. Order the results by hire date.
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Nesting Functions

SELECT MONTHS_BETVEEN
(TO _DATE(’ 02- 02- 1995’ ,* MV DD- YYYY' ),
TO _DATE(’ 01-01- 1995’ , * Mt DD- YYYY' ))
AS " Mont hs"

FROM DUAL;

Months
|

1.03225806
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Nesting Functions (continued)

The exampl e in the dide displays the months between 02-02-1995 and 01-01-1995.

1. Evauatetheinner function to convert the two strings, '02-02-1995’and '01-01-1995’
to dates.

2. Evauate the outer function to cal cul ate the months between these two dates.

SELECT TO_CHAR( NEXT_DAY( ADD_MONTHS( hi re_dat e,

"fnDay, Month ddth, YYYY)
FROM  enpl oyees

ORDER BY hire_date;

6),’ FRI DAY’ ),
"Next 6 Month Revi ew'
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Using ROUND and TRUNC
with Date Functions

« ROUND( TO DATE(’ 25- JUL- 1995’ ,
' DD- MON- YYYY' ), " MONTH )  ——> 01- AUG 95
« ROUND( TO DATE(’ 25- JUL- 1995’ ,
' DD- MON- YYYY' ), ' YEAR ) —> 01- JAN- 96

* TRUNC( TO_DATE(’ 25- JUL- 1995’ ,
" DD- MON- YYYY' ), " MONTH ) —> 01-JUL- 95

« TRUNC(TO DATE( ' 25-JUL- 1995,
' DD- MON- YYYY' ), ' YEAR ) —> 01-JAN-95
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Using ROUND and TRUNC with Date Functions

Y ou can use the ROUND and TRUNC functions for number and date values. These functions round or
truncate dates to the specified format model, such asto the nearest year or month.Y ou can aso round
dates to the nearest day using no format model, setting the time element to 12:00 am. (midnight).

Example

Compare the hire dates for all employees who were employed in 1997. Display the last name and hire
date. Also, display the month in which they were hired using the ROUND and TRUNC functions.
SELECT | ast _nane, hire_date, ROUND(hire_date, *MONTH ) RND_MON,
TRUNC( hi re_date, ' MONTH ) TRNC_MON
FROM empl oyees
VWHERE TO CHAR( hire_date,’ DD- MON- YYYY') LIKE ' 94997 ;

| LAST_NAME | HIRE_DATE |  RND_MON | TRNC_MON
Davies (29-AN-97 01-FEB-97 01-JAN-97
Fay 17-AUG-97 01-5EP-37 01-AUG-97

When using the ROUND function with dates, the rules are as follows:
» When rounding to the closest year, round up July 1 and later dates.
* When rounding to the closest month, round up the 16th day of the month and later.
* When rounding to the nearest day, round up 12 noon and later times.
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Summary

Use date and conversion functions to:

» Convert column data types during calculations
and display

Perform calculations on data

Modify individual data items

Manipulate output for groups of rows

Alter date formats for display

Single-row functions can be nested to any depth
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SYSDATE and DUAL
SYSDATE is a date function that returns the current date and time. It is customary to select SYSDATE
from a dummy table called DUAL.

Single-Row Functions
Single-row functions can manipul ate;

 Conversion functions can convert character, date, and numeric values. Examples of conversion
functions are:

— TO_CHAR, TO_DATE, TO_NUMBER

* Date functions:
— MONTHS_BETWEEN, ADD_MONTHS, NEXT_DAY, LAST_DAY, ROUND, TRUNC
— Date values can also use arithmetic operators.

« Single-row functions can be used to convert character, date, and numeric values with various
conversion functionslike TO_CHAR, TO _DATE, and TO_NUMBER. Single-row functions can be
nested to any level.

« Single-row functions can be nested to any depth. Nested functions are evaluated from the innermost
level to the outermost level.
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Practice 4 Overview

This practice covers the following topics:
» Using date functions to alter the display of dates
* Using SYSDATE in SELECT statements

» Using conversion functions to convert data from
one data type to another
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Practice 4 Overview

This practice contains avariety of exercises using date and conversion functionsin the SELECT
Sstatement.

Note: Results of the practices will vary based on the value of SYSDATE.
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Practice 4
1.Display the last name and hire date of all employeeswiththejob ID | T_PROG. Display the hire

date as shown:

| LAST_NAME | HIRED_IN
Hunald 014031990

[Ernst 052141991

Lorentz 02407 11999

2. Determine the annual salary (excluding commission) and six-month review date for al employees
withthejob ID ST_CLERK. Give the column an dias of REVI EW

| LAST_NAME | SALARY*12 | REVIEW
Rajs | 42000 [17-APR-1996
Davies | 37200 |29-JUL-1997
Matos | 200 [15-SEP-1998
MWargas | 30000 |09-JAN-1999

3.Display the last name and number of days between today and the start date for al employees with
the letter G asthe first |etter of their name.

| LAST_NAME | DAYS_EMPLOYED
Gietz | 268343075
|Grant | A7, 430752

Note: Results will vary based on the value of SYSDATE

4.Display the number of months that Taylor has been employed with the company. Give the column
an alias of MONTHS.

| LAST_NAME | MONTHS
Taylor | 427558498

Note: Results will vary due to the changing value of SYSDATE.
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Practice 4 (continued)

5. For employees in department 20, display the last name and hire date as shown. Specify the alias
as DATE_HI RED after your expression. Pay particular attention to the case used in the letters of

the hire date.
| LAST_NAME | DATE_HIRED
|Hartstein |Fe|:|ruarj,f, Seventeenth 1996
|Fag,f |August, Seventeenth 1997

6. For employeesin department 60, display each employee’slast name, hire date, and salary review
date. Assume that the review date is one year after the hire date. Give the review date column an
dias of REVI EW Order the output in ascending order of hire date.

| LAST_NAME | HIRE_DATE | REVIEW
Hunald 03-JAN-1990 03-JAN-1991
Lorertz 07-FEB-1999 07-FEB-2000

[Ernst 21-MAY-1991 21-MAY-1992

7. Display the last names of all employees who were hired after March 15, 1998. Use the date
format 03/15/1998.

| LAST_NAME

|L|:|rentz

|Mnurgus

|‘v’argas
|Elc|tl-:eg,r
|Tag.rlnr
|Grant

G rows selected.
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Practice 4 (continued)

8. Create a single-column report that lists sales representatives (JOB_| D = * SA_REP’ ) and their

monthly salaries as shown in the following output. Pay particular attention to the case used in the
letters and the formatting of the salary amounts.

| MONTHLYSALARIES
|£-RI:|EI earns §11,000 a month
|Ta'_-,-'|l:lr earns §3 500 & month
Grant eamns $7,000 a maorth

If you want an extra challenge, try the following exercises:
9. Display the date of the first Monday in the year 2001. Give the column the heading as Monday.

| Monday
01-JAN-2001

10. Display the last names and hire dates of all employees who have been with the company for
more than 10 years.

| LAST_NAME | HIREDATE
King 117-JUN-1987
Kochhar (21-5EP-1989
IHuriald 03-JAN-15990
[Ernst 21-MAY-1991
“halen 117-5EP-1987

Note: The output will vary from year to year, depending on SYSDATE.
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Practice 4 (continued)

11. Display the last name and hire date for all employees who were hired in 1987.

| LAST_NAME | HIREDATE

King 17-JUN-1987

‘Whalen 117-SEP-1987

12. Display the last name and hire date for all employeeswhosejob ID is ST_CLERK, starting with
the clerk who was hired first and ending with the clerk who was hired most recently.

| LAST_NAME | HIREDATE
Rajs 17-0CT-1995

Davies (29-JAN-1997

Matos 115-MAR-1993

MWargas 09-JUL-1995

13. Display the last name, hire date, hire date rounded to the MONTH, and hire date rounded to the
YEAR for employees with an employee ID is greater than 170. The column headings should be
as given below.

| LAST_NAME |  HIREDATE | ROUND_MONTH | ROUND_YEAR
bl [11-MAY-1996 01-MAY-1996 01-JAN-1996
Taylor 24-MAR-1993 01-APR-1998 01-JAN-1998
|Grant 24-MAY-1999 01-JUN-1999 01-JAN-1999
halen 117-5EP-1987 01-0CT-1987 01-JAN-1988
Hartstein 117-FEB-1996 01-MAR-1996 01-JAN-1996
Fay 17-AlG-1997 01-5EP-1997 01-JAN-1998
Higgins 07-JUN-1994 01-JUN-1994 01-JAN-1994
Gietz 07-JUN-1994 01-JUN-1994 01-JAMN-1994

g 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 using equality and

nonequality joins to access data from more than
one table

» Describe the Cartesian product
« Join atable to itself
» Join tables using SQL: 1999 Syntax
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Lesson Aim
This lesson covers how to use different methods to obtain data from more than one table.
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Obtaining Data from Multiple Tables

EMPLOYEES
EMPLOYEE_ID |[LAST_NAME | DEPARTMENT_ID
100 | King a0
101 | Kachhar a0
102 | De Haan 0
103 | Hunold ]
104 | Emst ]

20 rows selected. ¢

DEPARTMENTS

[DEPARTMENT_ID|DEPARTMENT_NAME

LOCATION_ID

| 10 [Administration 1700
| 20 |Marketing 1800
| 50 | Shipping 1500
| Bo fir 1400
| 80 |[Sales 2500
| 90 |Executive 1700
| 110 [Accounting 1700
| 190 | Cantracting 1700

8 rows selected. ¢

EMPLOYEE_ID | DEPARTMENT _ID | DEPARTMENT_NAME

|

| 100 | 10 |[Administration
| 100 | 20 [Marketing

| 100 | &0 [Shipping

| 100 | B0 ||

| 100 | 80 [Sales

| 100 | 90 [Executive

160 rows selected.
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Data from Multiple Tables

Sometimes you need to use data from more than one table. In the dide example, the report

displays data from two separate tables.

» Employee IDs exist inthe EMPLOYEES table.

* Department IDs exist in both the EMPLOYEES and DEPARTMENTS tables.

* Department names exist in the DEPARTIVENTS table.

To produce the report, you need to link the EMPLOYEES and DEPARTMENTS tables and access

data from both of them.
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Joining Tables Using Oracle Syntax

* Use ajoin to query data from more than one table:

SELECT t abl el. col uml, table2.colum?2
FROM tabl el, table2
VHERE tabl el. col uml = tabl e2. col um2;

» Write the join condition in the WHERE clause.

* Prefix the column name with the table name when
the same column name appears in more than one
table.
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Joining Tables Using Oracle Syntax

When you require data from more than one table in the database, you use ajoin condition. Rowsin one
table can be joined to rows in another table according to common values existing in corresponding
columns. Typically, when rows are joined using a common value, the column in thefirst tableisa
primary key and the column in the second tableis aforeign key.

To display datafrom two or more related tables, write asimplejoin condition in the WHERE clause. In
the syntax:

table.column Denotes the table and column from which dataisretrieved
tablel.columnl = Is the condition that joins (or relates) the tables together
table2.column2

This example of ajoin condition is called an equijoin. It is based on the value in one column of atable
being equal to the value in another table. Equijoins are discussed later in this lesson.
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Guidelines

» When writing a SELECT statement that joins tables, precede the column name with the table name
for clarity and to enhance database access.

« If the same column name appears in more than one table, the column name must be prefixed with
the table name. If this not done the Oracle server returns the error ORA- 00918: col unm
anbi guousl y defi ned.

» Tojoin n tablestogether, you need a minimum of n-1 join conditions. For example, to join four
tables, a minimum of three joinsis required. Thisrule may not apply if your table has a
concatenated primary key, in which case more than one column is required to uniquely identify each
row.

For more information, see Oracle9i SQL Reference, * SELECT.”
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Cartesian Product

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

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

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

When ajoin condition isinvalid or omitted completely, the result is a Cartesian product in which all
combinations of rows are displayed. All rowsin thefirst table are joined to al rows in the second table.

A Cartesian product tends to generate alarge number of rows, and itsresult israrely useful. Y ou should
alwaysinclude avalid join condition in a WHERE clause, unless you have a specific need to combine al
rows from all tables.
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Generating a Cartesian Product

EMPLOYEES (20 rows) DEPARTMVENTS (8 rows)

EMPLOYEE_ID [[LAST_NAME | DEPARTMENT_ID [DEPARTMENT_ID| DEPARTMENT_NAME [LOCATION_ID
100 [ling a0 | 10 [Administration 1700

101 |Kochhar a0 | 20 [Marksting 1800

102 |[De Haan a0 | 50 | Shipping 1500

103 [ Hunald B0 | &0 fiT 1400

104 [Emst &0 | 80 [Sales 2500

. | 50 | Executive 1700
20 rows selected. | 110 |Accounting 1700
| 190 | Cortracting 1700

8 rows selected. ¢

[ EMPLOYEE_ID | DEPARTMENT_ID | DEPARTMENT NAME
| 100 | 10 [Adrinistration
. | 100 | 20 |[Marketing
Cartesian | 100 | 50 |[Shipping
product: | 100 | B0 [T
20x8=160 rows 100 0 [Sare
| 100 | 90 | [Executive

160 rows selected.
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Cartesian Products (continued)

A Cartesian product is generated if ajoin condition is omitted. The example on the dide displays
employee last name and department name from the EMPLOYEES and DEPARTMENTS tables.
Because no WHERE clause has been specified, al rows (20 rows) from the EMPLOYEES table are
joined with all rows (8 rows) in the DEPARTMENTS table, thereby generating 160 rowsin the
output.

SELECT | ast _nane, departnent_nanme dept nane

FROM enpl oyees, departnents;
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Cartesian Products (continued)

| LAST_NAME

DEPT_MAME

|King

|.ﬂ.dministrati|:|n

|Ku:u:hhar

|Administratiun

|De Haan

|Administrati|:|n

|H|_|n|:|Id

|Administrati|:|n

|Ernst

|.ﬂ.dministrati|:|n

|L|:|rentz

|.ﬂ.dministrati|:|n

|Mnurgns

|Administratin:|n

|Rajs

|Administrati|:|n

|Daﬂe5

|Administrati|:|n

|Mat|:|s

|.ﬂ.dministrati|:|n

|‘v’argas

|Administratin:|n

|Elntkey

|Administrati|:|n

bl

|Administrati|:|n

|Taj,rll:|r

|.ﬂ.dministrati|:|n

160 rows selected.
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Types of Joins

Oracle SQL SQL: 1999
Joins (8i and prior): Compliant Joins:
« Equijoin * Crossjoins
« Non-equijoin * Natural joins
« Quter join
« Self join
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Types of Joins

The Oracle9i database offersjoin syntax that is SQL: 1999 Compliant. Prior to the 9i release, the join
syntax was different from the ANSI standards. The new SQL: 1999 Compliant join syntax does not
offer any performance benefits over the Oracle proprietary join syntax that existed in prior releases.
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What Is an Equijoin?

EMPLOYEES Rows from the

| EMPLOYEEDD T T DEPARTNMENTS table

| 100 o0 DEPARTMENT_ID | DEPARTMENT_NAME

| 101 a0 30 [ Executive

| 102 =) 90'|Executive

| 103 &0 90 | Executive

| 104 &0 ] [

| 107 &0 60|

| 124 50 B0

| 141 =0 50 |[Shipping

| 142 a0 50 |[Shipping

| 143 =0 50 |[Shipping

| 144 50 50 |[=hipping
50{(Shipping

19 rows selected. 80| [sales
80[ales

Foreign key Primary key
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Equijoins
To determine an employee’' s department name, you compare the value in the DEPARTMENT _I D
column in the EMPLOYEES table with the DEPARTMENT _|I Dvauesinthe DEPARTMENTS
table. The relationship between the EMPLOYEES and DEPARTIVENTS tables is an equijoin: that
is, valuesin the DEPARTMENT _I D column on both tables must be equal. Frequently, this type of
join involves primary and foreign key complements.

Note: Equijoins are aso called ssimple joins or inner joins.
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Retrieving Records with Equijoins

FROM

SELECT enpl oyees. enpl oyee_i d,
enpl oyees. departnent _id, departnents. departnent _id,

enpl oyees. | ast _narne,

depart ment s. depart nent _nane
departnments

enpl oyees,

| VWHERE

enpl oyees. departnent _i d

departments. department _id

EMPLOYEE ID | LAST NAME

DEPARTMENT_ID |

DEPARTMENT_ID

DEPARTMENT_NAME

| |

| 200 [whalen | 10 10 [Administration
| 201 [Hartstein | 20| 20 [Marketing
| 202 [Fay | 20| 20 [Matkating
| 124 [Mourgos | 50 | 50 | Shipping
| 141 [Rajs | 50 | 50 | Shipping
| 142 [Davies | 50 | 50 | Shipping
| 143 ||Matos | 50 | 50 | Shipping
| 144 [vargas | 50 | 50 | Shipping
| 103 [Hunold | g0 || &0 |iT

| 104 [Ernst | B0 | g0 |iT

| 107 [Lorentz | B0 | 60 |IT

| 149 [Zlotkey | a0 || a0 [Sales

| 174 [Apel | a0 | 80 [Sales

19 rows selected.

5-11
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Retrieving Records with Equijoins
In the dlide example:
e The SELECT clause specifies the column namesto retrieve:

— employee last name, employee ID, and department 1D, which are columnsin the

EMPLOYEES table

— department ID, and department name, which are columns in the DEPARTVENTS table

» The FROMclause specifies the two tables that the must be accessed:
— EMPLOYEES table

— DEPARTMENTS table

» The WHERE clause specifies how the tables are to be joined:

— EMPLOYEES. DEPARTMENT _| D = DEPARTMENTS. DEPARTMENT | D
Because the DEPARTMENT _I D column is common to both tables, it must be prefixed by the table

name to avoid ambiguity.
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Qualifying Ambiguous
Column Names

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

* Improve performance by using table prefixes.

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

5-12 Copyright © Oracle Corporation, 2001. All rights reserved.

Qualifying Ambiguous Column Names
Y ou need to qualify the names of the columns in the WHERE clause with the table name to avoid
ambiguity. Without the table prefixes, the DEPARTMENT _| D column could be from either the
DEPARTMENTS table or the EMPLOYEES table. It is necessary to add the table prefix to execute your
query.
If there are no common column names between the two tables, there is no need to qualify the columns.
However, using the table prefix improves performance, because you tell the Oracle Server exactly
where to find the columns.

The requirement to qualify ambiguous column namesis aso applicable to columns that may be
ambiguous in other clauses, such asthe SELECT clause or the ORDER BY clause.
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Additional Search Conditions
Using the AND Operator

EMPLOYEES DEPARTNMENTS
[ LAST_NAME | DEPARTMENT_ID [ DEPARTMENT_ID | DEPARTMENT NAME
[whalen | 10 | 10 |[Adrinistration
[Hartstein | 0 | 20 [Marketing
|Fay | 0 | 20 |Marketing
|M0urgos | a0 | a0 |Shipping
[Rajs | 50 | 50 [Shipping
Davies 50 | 50 [Shipping
Matas &0 | E0 [Shipping |
Vargas 50 [ 50 [Shipping
Hunold | B0 | B0 IT
[Ernst | &0 | B0 IT
. | B0 IT
19 rows selected. | 80 [Sales
| 80 |[Sales
| a0 |[Sales
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Additional Search Conditions
In addition to the join, you may have to specify other criteriafor your WHERE clause. For example,

to display only employee Matos' department number and department name, you need an additional
condition in the WHERE clause.

SELECT | ast_nane, enpl oyees. departnent _id,
depar t ment _nane
FROM enpl oyees, departnents
WHERE enpl oyees. departnent _id = departnents. departnent _id
AND | ast _name = ' Matos’;

| LAST_NAME | DEPARTMENT_ID | DEPARTMENT_NAME

|Mat|:|5 | a0 |Shipping

Oracle9i: SQL for End Users 5- 13



Using Additional Search Conditions
with a Join

SELECT enpl oyees. enpl oyee_i d, enpl oyees. departnent _id,
depart ment s. depart ment _nane

FROM  enpl oyees, departnents

VWHERE enpl oyees. departnent _id = departnents. departnent _id

AND enpl oyee_id = 100;

| EMPLOYEE_ID | DEPARTMENT_ID | DEPARTMENT_NAME

| 100 | 90 [Executive
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Using Additional Search Conditions with a Join
In the dide:

e The SELECT clause specifies the column namesto retrieve:
— EMPLOYEE | D, DEPARTMENT _I Dwhich are columnsin the EMPLOYEES table
— DEPARTMENT _NANME, which isa column in the DEPARTMENTS table

» The FROMclause specifies the two tables that must be accessed:
— EMPLOYEES table
— DEPARTMENTS table

» The WHERE clause specifies how the tables are to be joined and which rowsto retrieve:
— EMPLOYEES. DEPARTMENT _| D=DEPARTMENTS. DEPARTMENT _I D
— EMPLOYEE_| D=100

The additional condition in the WHERE clause specifies employee whose
EMPLOYEE | D = 100, asthe employee whose data you want to retrieve.
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Using Additional Search Conditions
with a Join

SELECT | ast _nane, job_id, enpl oyees. departnent _id,
depart nment s. depart nent _nane
FROM enpl oyees, departnents
WHERE enpl oyees. depart nent _I d=departnments. departnment I d

AND job_id IN (" SA_ REP ,” MK_REP);
| LAST_NAME [ JoB_ID | DEPARTMENT_ID | DEPARTMENT_NAME
[Fay [k _REP | 20 |Marketing
[abel [sa_REP | 80 |[Sales
[Taylor [sa_REP | 80 |[Sales
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Using Additional Search Conditions with a Join

For example, to display the employee' slast name, job ID, department number, and department
name for the sales representatives and the marketing representatives, you need an additional
condition in the WHERE clause.

In the dide:
» The SELECT clause specifies the column namesto retrieve:

— LAST_NAME, JOB_| Dand DEPARTMENT _I D which are columnsin the EMPLOYEES
table

— DEPARTMENT _NAME whichiisa column in the DEPARTMENTS table
» The FROMclause specifies the two tables that must be accessed.
— EMPLOYEES table
— DEPARTMENTS table
» The WHERE clause specifies how the tables are to be joined and which rowsto retrieve:
— EMPLOYEES. DEPARTMENT_| D=DEPARTMENTS. DEPARTMENT_I D
—JOB IDIN (' SA_REP, ' MK_REP)
The additional condition in the WHERE clause specifies the sales representatives and the marketing
representatives as the employees whose data you want to retrieve.
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Table Aliases

Simplify queries by using table aliases.

SELECT enpl oyee i d, | ast _nane,
depart ment _i d, [depart nents] depart nent _nane

FROM enpl oyees, departnents
WHERE enpl oyees. departnent _id = departnents. departnent _id;

... can be written as ...

SELECT [e] enpl oyee_i d, [€] | ast _narre, [e] depart ment _i d,
depart nent s. depart ment _nane

FROM  enpl oyees [€] departnents

VWHERE [e] departnent _id = departments. departnent _id;
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Table Aliases

Qualifying column names with table names can be very time consuming, particularly if table
names are lengthy. Y ou can use table aliases instead of table names. Just as a column alias gives a
column another name, atable aias gives atable another name. Table diases help reduce SQL
code so that it uses less memory.

Notice how table aliases are identified in the FROMclause in the example. The table nameis
specified in full, followed by a space and then the table alias. The EMPLOYEES table has the
diase.

Guidelines
 Table diases can be up to 30 charactersin length, but the shorter they are the better.

« If atable adliasis used for aparticular table name in the FROMclause, that table alias
must be substituted for the table name throughout the SELECT statement. Thisis
particularly useful in cases when the table names are long.

Table diases should be meaningful.

Thetablediasisvalid only for the current SELECT statement.

The use of aliasesincreases readability of the SQL code

* You cannot use the optional 'AS' keyword for table adlias asin acolumn alias
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Using Table Aliases

SELECT [e] | ast _nane,

[€] department _i d, [d] depar t nent _namne
FROM enpl oyees [€] departnents d]
WHERE [e] departnent _id = [d] depart nent _i d;

| LAST_NAME | DEPARTMENT_ID | DEPARTMENT_NAME
|Wha|en | 10 |Administrati0n
|Hartstein | 20 |Marketing
|Fay | 20 |Marketing
|M0urgos | 50 |Shipping
[Rajs | 50 |[Shipping
|Da\ries | 50 |Shipping
|Matos | 50 |Shipping
|\»’argas | a0 |Shipping
[Hunald | 60 ([T
[Ermst | &0 [T
|L0rentz | 60 |IT
19 rows selected.
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Using Table Aliases
The example in the dide usestable aliases to specify the tables from which data has to be
retrieved.
In the following exampl e, notice the points:
» The samejoin condition is used as in the dide example but neither of the DEPARTMENT _I D
columnsis actualy retrieved in the SELECT list.

» The query retrieves data on employees who work in the accounting department by using the
additional condition in the WHERE clause

SELECT e.last_nane, d. depart nent _nane
FROM enpl oyees e, departnents d
WHERE e.departnent _id = d.departnent _id

AND d. depart ment _nanme = ' Accounting’;

| LAST_NAME | DEPARTMENT_NAME
|Higgins |ﬂu::u::uunting

|Gietz |A|::|::|:|unting
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Joining More than Two Tables

EMPLOYEES DEPARTMVENTS
[ LAST_NAME DEPARTMENT_ID |  DEPARTMENT_ID LOCATION_ID
[whalen 10 | 10 1700
[Hartstein 0 | 0 1800
[Fay 0 | &0 1500
|M0urgos 50 | [=in] 1400
[Rajs 50 | a0 2500
[Davies 50 | 50 1700
[Matos 50 | 110 1700
[wargas &0 | 190 1700
|Hun0|d &l B rows selected.
B & LOCATI ONS
19 rows selected. LOCATION_ID CITY
L. 1400 |Southlake
d To join n tables together, 1500 |South San Francisca
you need a minimum of 1700 1Seatle
L. L. 1800 |Toronto
n-1join conditions. 2500 |Oxford

* 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 tables. For example, to display the last name, the
department name, and the city for each employee, you have to join the EMPLOYEES,

DEPARTMENTS, and LOCATI ONS tables.
SELECT e.l ast _nanme, d.departnent _name, |.city
FROM enpl oyees e, departnments d, |ocations |
WHERE e.departnment _id = d.departnent_id

AND d.location_id = 1.location_id;

|  LAST_NAME | DEPARTMENT_NAME | CITY
Hunald iy \Southlake

|Ernst |IT |Snuth|ake

|L|:|rentz |IT |Snuth|ake

|Mnurgns |Shipping |Snuth =an Francisco
|Rajs |Shipping |Snuth San Francisco
|Daviea |Shipping |Snuth =an Francisco

19 rows selected.
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EMPLOYEES

Non-Equijoins

| LAST_NAME

SALARY

|King

24000

|Kochhar

17000

|De Haan

17000

|Hun0|d

9000

|Ernst

5000

|L0rentz

4200

|M0urgos

5800

|Rajs

3500

|Davies

3100

|Matos

2600

|Vargas

2500

|Zlotkey

10500

[abel

11000

20 rows selected.
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JOB_GRADES

[ 6RA

LOWEST SAL |

HIGHEST_SAL

&

1000 |

2939

]

3000 |

o599

G000 |

9999

10000 |

14999

15000 |

24999

25000 |

40000

B 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 isajoin condition containing something other than an equality operator.

The relationship between the EMPLOYEES table and the JOB_GRADES table is an example of a

non-equijoin. A relationship between the two tables isthat the SALARY column in the
EMPLOYEES table must be between the values in the LONEST _ SALARY and

HI GHEST_SALARY columns of the JOB_GRADES table. The relationship is obtained using an

operator other than equals (=).
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Retrieving Records with Nonequijoins

SELECT e.last_nane, e.salary, j.grade_level
FROM enpl oyees e, job_grades |

WHERE e.salary

BETWEEN j .| owest _sal AND j. hi ghest _sal;
| LAST_NAME | SALARY GRA
[Matas | 2600 &
[wargas | 2500 |4
Lorertz | 4200 [B
|M0urgos | 5800 |B
[Rajs | 3500 [B
[Davies | 300 [B
[whalen | 00 [B
[Hunald | Eg 3
[Ernst | 000 [c
[Taylor | ae00 [C
[Grant | 7000 o
[Fay | 6000 [C
20 rows selected.
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Nonequijoins (continued)

The example in the dide creates a nonequijoin to evaluate an employee’ s job grade. The salary

must be between any pair of the low and high salary rangesin the JOB_GRADES table.

It isimportant to note that all employees appear exactly once when this query is executed. No

employeeisrepeated in the list. There are two reasons for this:

* None of therowsin the JOB_GRADES table contain grades that overlap. That is, the sdlary

value for an employee must lie between the low salary and high salary values of one of the
rowsinthe JOB_CGRADES table.

* All of the employees salaries lie within the limits provided by the JOB_GRADES table. That
is, no employee earns less than the lowest value contained in the LOAEST _SAL column or
more than the highest value contained in the H GHEST _SAL column.

Note: Other operators such as<= and >= could be used, but BETV\EEN is the simplest.
Remember to specify the low value first and the high value last when using BETVEEN. Table
aliases have been specified for performance reasons, not because of possible ambiguity.
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Using Multiple Joins

SELECT e.l ast_nane, e.departnent id,

d. departnent _nane, e.salary, j.grade_|evel

FROM enpl oyees e, departnments d, job_grades |

WHERE e. departnent _i d=d. departnent __id

AND e.salary BETWEEN j .|l owest _sal and j. hi ghest_sal |;
[ LAST_NAME | DEPARTMENT_ID DEPARTMENT_NAME | saLary GRA
[Matas | &0 |Shipping | 2600 JA
[wargas | 50 |Shipping | 2500 JA,
Lorertz | g0 |im | 4200 [B
[Mourgos | 20 |Shipping | 5800 |B
[Rajs | 50 |Shipping | 3500 |B
[Davies | &0 |Shipping | 3100 B
[whalen | 10 |Administration | 00 [B
[Hunotd | ] | 9000 |c
[Ernst | &0 |IT | go00 fc
[Taylor | a0 [Sales | ge00 fc
[Fay | 20 |Marketing | g000 [C

19 rows selected.
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Joining More Than Two Tables (continued)

Inthe dide:

e The SELECT clause specifies the column namesto retrieve:

— LAST _NAME, DEPARTMENT I D, and SALARY, which are columnsin the
ENVMPLOYEES table

— DEPARTMENT _NANME, which isa column in the DEPARTMENTS table

— GRADE_LEVEL, whichisacolumninthe JOB_GRADES table
» The FROMclause specifies the three tables that must be accessed:

— EMPLOYEES table (diasE)
— DEPARTMENTS table (dias D)
— JOB_GRADES (dias J)
» The WHERE clause specifies how the tables are to be joined:
— E. DEPARTMENT _| D=D. DEPARTMENT _I D
— E. SALARY BETWVEEN J. LONEST_SAL AND J. Hl GHEST_SAL
Note: The number of joins must at least equal the number of tables minus one.
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Self Joins

EMPLOYEES ( WORKER) EMPLOYEES ( MANAGER)
[ EMPLOYEE_ID [ LAST NAME | MANAGER_ID EMPLOYEE_ID LAST_NAME
| 101 |[Kachhar 100 100 [King

| 102 [De Haan 100 100 |xing

| 103 [Hunold 102 100 [King

| 104 [Ernst 103 100 [King

| 107 [Lorentz 103 100 |xing

| 124 [Mourgos 100 101 |Kachhar

| 141 |[Rajs 124 101 [Kochhar

| 142 [Davies 124 102 |pe Haan

| 143 |Matas 124 103 [Hunold

| 144 |Vargas 124 103 |Hunold

| 149 [Zlotkey 100 124 |Mourgos

| 174 |Abe| 149 124 IMourgos

19 rows selected. |

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 atableto itself. Thistype of ajoiniscaled as self join. To find the
name of each employee’s manager, you need to join the EMPLOYEES table to itself, or perform a
self join. For example, to find the name of Whalen’s manager, you need to:
* Find Whalen in the EMPLOYEES table by looking at the LAST_NAME column.
* Find the manager number for Whalen by looking at the MANAGER _| D column. Whalen's
manager number is 101.
* Find the name of the manager with EMPLOYEE | D 101 by looking at the LAST _NAME
column. Kochhar’s employee number is 101, so Kochhar is Whalen’ s manager.

In this process, you look in the table twice. Thefirst time you look in the table to find Whalen in
the LAST _NAME column and MANAGER | Dvalue of 101. The second time you look in the
EMPLOYEE | D column to find 101 and the LAST_NAME column to find Kochhar.
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Joining a Table to Itself

SELECT worker.last_nanme || ' works for ’

| | manager.| ast_nane
FROM enpl oyees worker, enpl oyees nanager
WHERE wor ker. manager id = nanager. enpl oyee_id

| WORKER.LAST_NAME|"WORKSFOR'|MANAGER.LAST_NAME
|Kochhar warks far King

|De Haan warks far King

|M0urgos works for King

|Zlotkey works for King

|Hartstein works for King
|Wha|en warks for Kochhar
|Higgins works for Kochhar

|Hun0|d warks for De Haan

|Ernst watks for Hunold

|L0rentz warks for Hunold

|Rajs works for Mourgos

|Da\ries warks for Mourgos

19 rows selected.
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Joining a Table to Itself (continued)

The dlide example joins the EMPLOYEES table to itself. To simulate two tables in the FROM
clause, there are two diases, namely worker and manager, for the same table, EMPLOYEES.

In this example, the WHERE clause contains the join that means “where a worker’s manager
number matches the employee number for the manager.”
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Joining Tables Using SQL: 1999 Syntax

Use ajoin to query data from more than one table.

SELECTt abl el. col um, tabl e2.colum

FROM tablel

[ CROSS JO N table2] |

[ NATURAL JAO N tabl e2] |

[JON tabl e2 USING (col um_nane)] |

[JON table2

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

ON (tabl el. col um_nanme = tabl e2. col unm_nane)];
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Defining Joins
Using the SQL: 1999 syntax, you can obtain the same results asin the prior pages.

In the syntax:
tabl el. col umm Denotes the table and column from which datais retrieved
CRGCSS JAON Returns a cartesian product from the two tables
NATURAL JO N Joins two tables based on the same column name
JA Ntable
USI NG col unm_nane Performs an equi-join based on the col unm_name
JO Ntable ON
tabl el. col unm_nane Performs an equi-join based on the condition in the ON

= tabl e2. col um_nane
cl ause LEFT/ RI GHT/ FULL
OQUTER

For more information, see Oracle SQL Reference, “ SELECT.”
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Creating Cross Joins

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

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

SELECT | ast _nanme, departnent_nane
FROM  enpl oyees
|CRCBS JO N departnents |;

| LAST_NAME | DEPARTMENT_NAME
|King |Administrati0n
|Kochhar |Administrati0n
|De Haan |Ac|ministrati0n
|Hun0|d |Administrati0n
|Ernst |Administrati0n
|L0rentz |Administrati0n
|M0urgos |Administrati0n
|Rajs |Ac|ministrati0n

160 rows selected.
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Creating Cross Joins
The above example gives the same results as the following:
SELECT | ast _name, departnent _nane
FROM enpl oyees, departnents;

| LAST_NAME | DEPARTMENT_NAME
|King |Administratinn
|P<nchhar |Administrati|:|n
|De Haan |Administratinn
|Hunn:u|d |ﬂudministratinn
|Ern5t |Administratinn
|L|:|rentz |Administrati|:|n
|Mnurgns |Administratinn
|Rajs |ﬂudministratinn

160 rows selected.
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Creating Natural Joins

e 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.

 If the columns having the same names have
different data types then an error is returned.
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Creating Natural Joins

It was not possible to do ajoin without explicitly specifying the columnsin the corresponding tablesin
prior releases of Oracle. In Oracle9i it is possible to let the join be completed automatically based on
columns in the two tables which have matching data types and names, using the keywords NATURAL
JO N.

Note: Thejoin can only happen on columns having the same names and data types in both the tables. If
the columns have the same name, but different data types, then the NATURAL JO N

syntax will cause an error.
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Retrieving Records with Natural Joins

SELECT departnent _id, departnent_nane,
|l ocation_id, city

FROM departnents

[NATURAL JO N | ocations| ;

DEPARTMENT _ID | DEPARTMENT_NAME LOCATION_ID | Iy
g0 |IT 1400 |[Southlake
a0 |Shipping 1500 |South San Francisco
10 [Administration 1700 [Seattle

1700 [Seattle
1700 [Seattle
1800 |T0r0nt0
2500 |[Oxfard

110 |Accounting
190 |Contracting
20 |Marketing
80 |[Sales

| |
| |
| |
| |
| 90 | [Executive | 1700 [Seattle
| |
| |
| |
| |

B rows selected.

5-27 Copyright © Oracle Corporation, 2001. All rights reserved.

Retrieving Records with Natural Joins

In the above example the LOCATI ONS table isjoined to the DEPARTNMENT table by the
LOCATI ON_I D column, which isthe only column of the same name in both tables. If other
common columns were present then the join would have used them all.

Equijoins
The natural join can aso be written as an equijoin:
SELECT departnent _id, departnent nane,
departnents.location_id, city
FROM departnents, |ocations
WHERE departnents.location_id = | ocations.|ocation_id;
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Summary

SELECT t abl el. col untm, tabl e2. col um
FROM tabl el, table2
VWHERE tabl el. col uml = tabl e2. col umz2;

* Prefix the column name with the table name or alias if
the same column name appears in more than one table

Equijoin Nonequijoin Selfjoin

Oh Smr 0] O -] O -=—>» O

SQL: 1999 Compliant Joins
* (Crossjoins
* Natural joins
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Summary

There are many ways to join tables. The common thread is to link them through a condition in the
WHERE clause. The method you choose is based on the required result and the data structures you are
using. Omission of the WHERE clause results in a Cartesian product, which displays all combinations of

rows.
SELECT tablel. col um, table2.colum
FROM tabl el, table2
WHERE tabl el. columl = tabl e2.col umz2;
Table Aliases
 Table diases speed up database access.
 Table aliases can help keep SQL code smaller, therefore conserving memory.
Types of Joins
» Equijoin
» Non-equijoin
» Outer join
e Self join
Using the SQL: 1999 joins, you can obtain the samer esults from morethan onetable
» Crossjoins
» Natural joins
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Practice 5 Overview

This practice covers the following topics:
» Joining tables by using an equijoin

» Performing selfjoins

* Adding additional conditions
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Practice 5 Overview

This practiceis intended to give you practical experience in extracting data from more than one table
by joining and restricting rows in the WHERE clause.
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Practice 5
1. Display thelast name, department ID, and department name of al employees, in department

name order.
| LAST_NAME | DEPARTMENT _ID | DEPARTMENT_NAME
|Higgins | 110 |A|:|::|:|unting
|Gietz | 110 |An::n:u:|unting
|Wha|en | 10 |Admini5trati|:|n
|King | 80 |E}{ecutive
|Knchhar | =1 |Executive
|De Haan | 20 |Executiue
Hunald | B0 |IT
[Etmst | B0 IT
|L|:|rentz | 1] |IT
|Hartstein | 20 |Marketing
|Fag,r | 20 |Marketing
Zlatkey | 80 |Sales
|Taj.flnr | g0 |Sa|es
bl | 80 |Sales
| LAST_NAME | DEPARTMENT_ID | DEPARTMENT_NAME
|Mnurgus | a0 |Shipping
Rajs | 50 |Shipping
|Dawies | a0 |Shipping
|Mat|:|5 | a0 |Shipping
|‘\r’argaa | a0 |Shipping

19 rows selected.

2. Display thelast name, salary, and department name of all employees who earn more than

$10,000.

| LAST_NAME |  SALARY | DEPARTMENT_NAME
Hartstein | 13000 |Marketing

Zlatkey | 10500 |Sales

bl | 11000 |Sales

King | 24000 |Executive

|K|:u:hhar | 17000 |E}{ecutive

|De Haan | 17000 |Executive

|Higgins | 12000 |An::n::nunting

7 rows selected.
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Practice 5 (continued)

3. Display the last name, salary, and department name for all employeesin the accounting

department.

| LAST_NAME |  SALARY | DEPARTMENT_NAME
|Higgins | 12000 |Accnunting

|Gietz | 8300 |Accnunting

4. Display the last name, job, department name, and location ID for al employees whose office has

the location ID 1400.

| LAST_NAME JOB_ID | DEPARTMENT NAME | LOCATION_ID
Hunald IT_PROG iy | 1400
[Ernst IT_PROG iy | 1400
Lorentz IT_PROG iy | 1400
5. Display alist of employeesincluding last name, job, salary, and grade level.

| LAST_NAME | JOB_ID |  SALARY | GRA
Matos 5T _CLERK | 2600 A,

“Wargas |ST_CLERK | 2600 |,

Lorentz IT_PROG | 4200 |B
IMourgos ST _MARN | 5800 |B

Rajs 5T _CLERK | 3500 |B

Davies |ST_CLERK | 3100 |B

‘Whalen AD_ASST | 4400 |B

IHunold IT_PROG | 9000 |C

[Etmst IT_PROG | G000 |C

Taylor 54 REP | 8600 |C

|Grant 54 _REP | 7000 |C

Fay MK_REP | 6000 |C

Gietz AC_ACCOUNT | 8300 |C

Zlatkey S8 MAN | 10500 |D

| LAST_NAME | JOB_ID | SALARY | GRA
Abel =4 _REP | 11000 |D
Hartstein INK_MARN | 13000 |D

Higgins AC_MGR | 12000 |D

[King |AD_PRES | 24000 |E
\Knchhar IAD WP | 17000 |E

\De Haan \AD WP | 17000 |E

20 rovws selected.
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Practice 5 (continued)

6. Using question 5, show only employeesin grade C.

| LAST_NAME | JOB_ID |  SALARY | GRA
Hunold IT_PROG | 9000 |C
[Etmst IT_PROG | BO00 |C
Taylor 54 _REP | 8600 |C
\Grant =4 _REP | 7000 |C
Fay INK_REP | 6000 |C
Gietz AC_ACCOUNT | 8300 |C

B rows selected.

7. For employeesin department 20, display the last name, department 1D, the name of the employee’s
manager and department 1D of their manager.

| LAST_ NAME |  DEPARTMENT_ID | MANAGER |  DEPARTMENT_ ID
Hartstein | 20 |King | a0
Fay | 20 |Hartstein | 20

8. Find al employees who joined the company before their manager.

| LAST_NAME | HIREDATE |  MGR | HIREDATE
“halen 117-SEP-1987 \Kochhar 21-5EP-1989
Hunald 03-JAN-1290 D Haan [13-JAN-1993
Raijs 17-0CT-1995 IMourgos 11B-NOY-1999
Dawies (29-JAN-1997 Mourgos 11B-NO*-1999
IMatos 115-MAR-1995 IMourgos 11B-NOY-1999
“argas 09-JUL-1993 IMourgos 11B-MOY-1999
bl [11-MAY-1995 Zlatkey (25-JAN-2000
Taylar 24-MAR-1993 \Flotkey [29-JAN-2000
Grant 24-MAY-1999 Zlatkey [29-JAN-2000

O rows selected.
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Practice 5 (continued)

If you want an extra challenge, try the following exercises:

9. For each employee, display the last name, the last name of the employee’s manager and the
manager’ s department name.

| LAST_NAME | MGR | MGR_DEPT
|Fag,r |Har15tein |Marketing
|Rajs |M|:|urg|:|s |Shipping
|Dawies |Mnurgns |Shipping
|Mat|:|5 |Mnurgns |Shipping
|‘v’argaa |Mnurgns |Shipping
|Ernst |Hun|:uld |IT

|L|:|rentz |H|_|rn:|Id |IT

Abel Zlotkey Salas
|Tag.rlnr |Elntkey |Sa|es
|Grant |Elntke3f |Sa|es
|K|:n::hhar |King |Executive
|De Haan |King |E}{ecutive
|Mnurgus |King |Executive
|Elntl-:e3f |King |E}{ecutive
| LAST_NAME | MGR | MGR_DEPT
|Hartstein |King |E}{ecutive
|Wha|en |K|:u:hhar |Executive
|Higgins |K|:u:hhar |E}{ecutive
I|Hunu:u|d I|De Haan I|Exec:utixre
|Gietz |Higgins |ﬂx|::|::|:|unting

19 rows selected.
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Practice 5 (continued)

10. Display the last name and the last name of the manager for all employees who work in the same
department as their manager.

| LAST_NAME | MGR
|l<|:|t:hhar |King

|De Haan |King
|Ern5t |Hunn:u|d
|L|:|rentz |H|_|n|:|Id
|Rajs |Mnurgns
|Daviea |Mnurgns
|Mat|:|s |Mnurgns
|‘v’argaa |Mnurgns
bl Zlatkey
|TEI'_-,-'|IIIF |Elntkey
|Fag,r |Hartstein
|Gietz |Higgins

12 rows selected.

11. Display the employee ID, last name, department ID, department name,and city for al
employees whose last names begin with H.

| EMPLOYEE_ID | LAST_NAME | DEPARTMENT_ID | DEPARTMENT NAME | CITY

| 2m |Hartstein | 20 |Marketing |T|:|r|:|nt|:|
| 205 |Higgins | 110 |A|::|::|:|unting |Seatt|e
| 103 [Hunald | B0 (IT Southlake
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Objectives

After completing this lesson, you should be able to:
* |ldentify the available group functions
» Describe the use of group functions
» Use the GROUP BY clause to group data
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Lesson Aim

This lesson further addresses functions. It focuses on obtaining summary information, such as
averages, for groups of rows. It also discusses how to group rowsin atable into smaller sets.
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What Are Group Functions?

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

EMPLOYEES

DEPARTMENT_ID

SALARY

a0

24000

90

17000

90

17000

60

5000

B0

5000

B0

4200

a0

5800

50

3500

20

13000

20 |

5000

110 |

12000

110 |
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The maximum
salary in

the EMPLOYEES
table.

MAX(SALARY)

24000

Group Functions

Unlike single-row functions, group functions operate on sets of rows to give one result per group.
These sets may be the whole table or the table split into groups.
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Types of Group Functions

AVG
COUNT

M N
SUM
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Group Functions

Each of the functions accepts an argument. The following table identifies the options that you can usein

the syntax.

Function

Description

AVQ [ DI STINCT] ALL] n)

Average value of n, ignoring null values

COUNT( { *| [ DI STI NCT| ALL]
expr})

Number of rows, where expr evaluates to something other
than null; count all selected rows using *, including
duplicates and rows with nulls

MAX( [ DI STI NCT| ALL] expr)

Maximum value of expr, ignoring null values

M N([ DI STI NCT| ALL] expr)

Minimum value of expr, ignoring null values

SUM[ DI STI NCT[ ALL] n)

Sum values of n, ignoring null values
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Guidelines for Using Group Functions

Many aggregate functions accept these options:
« DI STI NCT

* ALL

* NVL
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Guidelines for Using Group Functions
e DI STI NCT makes the function consider only nonduplicate values; ALL makesit consider every
valueincluding duplicates. The default is ALL.

» Thedatatypesfor the arguments can be CHAR, VARCHAR2, NUMBER, or DATE.
» All group functions except COUNT( *) ignore null values. To substitute a value for null values,
use the NVL function.
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Using the AVG and SUM Functions

You can use AVGand SUMfor numeric data.

SELECT |[AVG(sal ary) |, [SUMsal ary)]|
FROM enpl oyees
WHERE job_id = ' ST CLERK ;

AVG(SALARY) SUM{SALARY)
2925 11700
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Using the AVGand SUMFunctions

Y ou can use AVG and SUMfunctions against columns that can store numeric data. The examplein
the dlide uses the AVG and SUMfunctions to display the average salary and sum of monthly
sdariesfor dl clerks.

Note: Y ou can use AVG and SUMfunctions only with numeric data types.
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Using the M N and MAX Functions

You can use M Nand MAX for any data type.

SELECT [TO_CHAR(M N( hi re_date),’ DD- MON- YYYY' )],
TO _CHAR( MAX( hi re_dat e),’ DD- MON- YYYY' )
FROM enpl oyees;

TO_CHAR(MIN TO_CHAR(MAX
17-JUN-1987 | 23-JAN-2000 |
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Using M Nand MAX Functions with Dates and Character Data Types

You canuse MAX and M N functionsfor any datatype. The example in the dide uses the MAX
and M N functions with date data types to display the hire dates of the most junior and most senior
employee.

The following example displays the names of the first and last employeesin an aphabetized list of
all employees:

SELECT M N(I ast _nane), MAX(Iast_nane)
FROM enpl oyees;

| MIN(LAST_NAME) | MAX(LAST_NAME)
bl Flatkey
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Using the M N and MAX Functions

You can use M Nand MAX for any data type.

SELECT

M N(salary) AS "Lowest Salary"”,
MAX(sal ary) AS "H ghest Sal ary”

FROM enpl oyees;

Lowest Salary | Highest Salary

2500 | |

24000
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Using the M Nand MAX Functions with Numeric Data

The example in the dide displays the lowest and the highest salary paid to an employee.
The following example displays the lowest salary boundary and highest salary boundary for

employees:

SELECT M N(sal ary) AS "Lowest Sal ary",
MAX(sal ary) AS "Hi ghest Sal ary"
FROM enpl oyees;

| Lowest Salary | Highest Salary

2500 |

24000
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Using the COUNT Function

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

SELECT [COUNT( *)
FROM enpl oyees
WHERE departnent _id = 20;

| COUNT()

| | 2
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Using the COUNT Function
The COUNT function has two formats:

e COUNT( *) : Returns the number of rowsin aquery, including duplicate rows and rows
containing null values.
e COUNT( expr) : Returnsthe number of nonnull rowsin the column identified by expr.
The example in the dide uses COUNT( *) to display the number of employeesin department 20.

The following example displays the total number of employees and the total number of managers
in the EMPLOYEES table. Observe that the total number of managersis 19, because the employee

with the employee ID 100 does not have a manager (that is does not have avaluein the
MANAGER _I D column).

SELECT COUNT(*), COUNT(rmanager _id)
FROM enpl oyees;

| COUNT() | COUNT(MANAGER_ID)
| 20 | 19
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Using the COUNT Function

COUNT( expr) returns the number of nonnull rows.

SELECT |C(11NT(comn Ssi on_pct) |
FROM enpl oyees
WHERE departnent _id = 80;

| COUNT(COMMISSION_PCT)

| I 3
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Using the COUNT Function (continued)

The example in the dide displays the number of employeesin department 80 who can earn a
commission. The following example displays the number of departmentsin the EMPLOYEES
table:

SELECT COUNT(departnent _id)
FROM enpl oyees;

| COUNT(DEPARTMENT _ID)
| 13

The following example displays the number of distinct departmentsin the EMPLOYEES table:

SELECT COUNT( DI STI NCT(departnent _id)) AS "Wrking Depts”
FROM  enpl oyees;

| Working Depts
| 7
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Group Functions and Null Values

Group functions ignore null values in the column.

SELECT|AVG( conmi ssi on_pct) |
FROM “enpl oyees;

| AVG(COMMISSION_PCT)
| | 2125
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Group Functions and Null Values

All group functions except COUNT( *) ignore null valuesin the column. In the examplein the
dide, the average is calculated based only on the rows in the table where avalid valueis stored in
the COMM SSI ON_PCT column. The average is calculated as total commission being paid to al
employees divided by the number of employees receiving commission.

There are four employees who receive commission.
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Using the NVL Function
with Group Functions

The NVL function forces group functions to include
null values.

SELECT |AVG NVL( comm ssi on_pct, 0) ) |
FROM enpl oyees;

| AVG(NVL(COMMISSION_PCT,0))
| | 0425

6-12 Copyright © Oracle Corporation, 2001. All rights reserved.

Group Functions and Null Values (continued)

The NVL function forces group functions to include null values. In the example in the dlide, the
average is calculated based on all rowsin the table regardless of whether null values are stored in
the COMM SSI ON_PCT column. The average is caculated as total commission being paid to al
employees divided by the total number of employeesin the company, which is 20.
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Using the NVL Function
with Group Functions

Average commission for all people hired in 1999

SELECT [AVE NVL(conm ssion_pct, 0)) |

FROM enpl oyees

WHERE hire_date

BETWEEN TO DATE(’ 01- JAN- 1999’ , ' DD- MON- YYYY')
AND TO _DATE(’ 31- DEC- 1999’ , ' DD- MON- YYYY' ) ;

| AVG{NVL{COMMISSION PCT.0))
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Group Functions and Null Values (continued)

The example in the dide calcul ates the average commission paid to employees who were hired in
1999, regardless of whether null values are stored in the COMM SSI ON_PCT column. The
average is calculated astotal commission being paid to all employees hired in 1999 (0.15) divided
by the total number of employees who were hired in 1999, whichis 1.
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Creating Groups of Data

EMPLOYEES
| DEPARTMENT_ID [ SALARY
10 | 4400 || 4400
| 20| 13000
20| | 9990 The
| &0 | 5500 average
50 | 3500 salary [DEPARTMENT _ID [AVG(SALARY)
[ 50 | 300 3500 | 10| 4400
[ 50 | 2500 | 20 | 5600
| g0 | 0 EMPLOYEES | 50| 3500
B0 | 5000 t | B0 | 5400
able
60 | 5000 6400f h | 80 | 10033.3333
B0 | 1200 or eac | a0 | 19333333
[ 80 | 50| department | 10| 10150
80 | 8600 | 10033 | | 7000
a0 || 11000
| 50| 24000
[ g0 | 17000
20 rows selected.
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Groups of Data

Until now, al group functions have treated the table as one large group of information. At times,
you need to divide the table of information into smaller groups. This can be done by using the
GROUP BY clause.
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Creating Groups of Data:
GROUP BY Clause

Use the GROUP BY clause to divide rows in a table into
smaller groups.

SELECT col um, group_function
FROM tabl e
[ WHERE condi ti on]

[ GROUP BY group_by_expressi on]
[ ORDER BY col um];
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The GROUP BY Clause

Y ou can usethe GROUP BY clause to divide the rowsin atable into groups. Y ou can then use the
group functions to return summary information for each group.

In the syntax:

group_by_expr essi on: Specifies columns whose values determine the basis for
grouping rows
Guidelines

e If youinclude a group function in a SELECT clause, you cannot select individual results as
well unless theindividua column appearsin the GROUP BY clause. Y ou will receive an
error message if you fail to include the column list.

* You can use a WHERE clause to exclude rows before dividing them into groups.
* You must include the columns in the GROUP BY clause.
* You cannot use acolumn diasin the GROUP BY clause.

* By default, rows are sorted by ascending order of the columns included in the GROUP BY
list. You can override this by using the ORDER BY clause.
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Using the GROUP BY Clause

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

SELECT departnent _id, AV sal ary)
FROM enpl oyees
[GROUP BY departnent id | ;

| DEPARTMENT_ID AVG(SALARY)

| 10 4400
| | 9500
| a0 3500
| B0 400
| a0 100333333
| a0 19333.3333
| 110 10180
| 7000
B rows selected.
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Using the GROUP BY Clause

When using the GROUP BY clause, make sure that all columnsin the SELECT list that are not in
the group functions are included in the GROUP BY clause. The examplein the dide displays the
department 1D and average salary for each department. Here is how the statement is evaluated:

» The SELECT clause specifies the columns to be retrieved:
— Department ID column in the EMPLOYEES table
— Theaverage of dl the salariesin the group you specified in the GROUP BY clause
* The FROMclause specifies the tables that the database must access: the EMPLOYEES table.

* The WHERE clause specifies the rows to be retrieved. Because there is no WHERE clause, by
default all rows are retrieved.

e TheGROUP BY clause specifies how the rows should be grouped. Because the rows are
being grouped by department 1D, the AVG function that is being applied to the salary column
calculates the average salary for each department.
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Using the GROUP BY Clause

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

SELECT  AV(@ sal ary)

FROM enpl oyees

GROUP BY department id|;
| AVG(SALARY)
| 4400
| 9500
| 3500
| £400
| 10033.3333
| 19333.3333
| 10150
| 7000
8 rows selected.
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Using the GROUP BY Clause (continued)

The GROUP BY column does not have to be in the SELECT clause. For example, the SELECT
statement in the slide displays the average salary for each department without displaying the
respective department ids. However, without the department ids, the results do not ook
meaningful.
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Using the GROUP BY Clause

Display the number of people in each department.

SELECT departnent _id, COUNT(*)
AS "Dept Enpl oyees”

FROM enpl oyees

[ GROUP BY departnent _id; |

DEFPARTMENT_ID Dept Employees
10

20

a0

G0

a0

an

110

= kI QL L m ka —

B rows selected.
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Using the GROUP BY Clause (continued)

The example in the dide above displays the number of employees who work in each department.
Asin the example on the previous dlide, the DEPARTMENT | D column is not required in the
SELECT ligt, but it makes the output clear and meaningful.

The following example displays the lowest and highest salary for each job title:
SELECT job_id, MN(salary), MAX(sal ary)

FROM enpl oyees
GROUP BY job_id;

| JOB_ID | MIN{SALARY) | MAX(SALARY)

AC_ACCOUNT | 5300 | 8300
AC_MGR | 12000 | 12000
AD_ASST | 4400 | 4400
AD_PRES | 24000 | 24000
AD WP | 17000 | 17000
IT_PROG | 4200 | 9000
MK MAN | 13000 | 13000

12 rows selected. )
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Using a Group Function in the
ORDER BY Clause

SELECT departnent _id, AV sal ary)
FROM enpl oyees

GROUP BY departnent _id

[ORDER BY AVQ sal ary); |

| DEPARTMENT_ID AVG(SALARY)

| 50 3500
| 10 4400
| B0 £400
| 7000
| 0 9500
| a0 10033.3333
| 110 10150
| 50 19333.3333
8 rows selected.
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Using Group Functions in the ORDER BY Clause

Y ou can use group functionsin the ORDER BY clause to order the output of the groupsthat are
displayed. In the example in the dide, the report displays the average salary for each department in
ascending order.

In the following exampl e, the report displays the maximum salary in each department. The output
is ordered by the maximum salary amounts from lowest to highest:

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

GROUP BY departnent _id

CRDER BY MAX(sal ary);
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Using Group Functions in the ORDER BY Clause (continued)

| DEPARTMENT _ID | MAX{SALARY)

| 10 | 4400
| 50 | 5800
| | 7000
| B0 | 5000
| a0 | 11000
| 110 | 12000
| 20 | 13000
| o0 | 24000

g rows selected.
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lllegal Queries
Using Group Functions

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

clause.
D

SELECT departnent _id, COUNT(I|ast_ nane) Q)\L
FROM enpl oyees; ,.(\)Q

SELECT depatrtment 1d, COTNT(last name) e
; N

ERROR atline 1: ‘\(\
OFA-00837: not a single-group group function . (\Q
6\
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Illegal Queries Using Group Functions
Whenever you use a mixture of individual items ( DEPARTMENT_| D) and group functions
( CQUNT) in the same SELECT statement, you must include a GROUP BY clause that specifies
theindividual items (in this case, DEPARTVENT _| D). If the GROUP BY clause ismissing, the
error message "not a single-group group function” appears and an asterisk ( *) pointsto the
offending column. Y ou can correct the error by adding the GROUP BY clause.

SELECT departnent _id, COUNT(I| ast_nane)
FROM enpl oyees
GROUP BY departnent id;
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Illegal Queries Using Group Functions (continued)

DEPARTMENT _ID

| COUNT(LAST _NAME)

10|

20 |

50 |

B0 |

a0 |

a0 |

110 |

— | kA W | my| k=

B rows selected.
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Summary

SELECT colum, group_function
FROM t abl e
[ WHERE condi tion]

[ GROUP BY group_by expressi on]
[ ORDER BY col umm];
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Summary
Group functions available in SQL include:
« AVG
«  COUNT
« MAX
* MN
« SWM

Use the GROUP BY clause to create subgroups.

Oracle Server evauates the clauses in the following order:
« |f the statement contains a WHERE clause, the server establishes the candidate rows.
e The server identifies the groups specified in the GROUP BY clause.
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Practice 6 Overview

This practice covers the following topics:
» Showing different queries that use group functions
» Grouping by rows to achieve more than one result
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Practice 6 Overview
At the end of this practice, you should be familiar with using group functions.
Note: Column aliases are used for the queries.
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Practice 6
1. Determine the validity of the following statements. Circle either True or False.

a. Group functions work across many rows to produce one resuilt.
True/False
b. Group functionsinclude nullsin calculations.
True/False
2. Find the earliest hire date of an employee.

| EARLIEST
17-JUN-1937

3. Find the highest salary paid to an employee.

| MAX_SALARY

| 24000
4. Find the total monthly salary paid to al clerks.

| CLERK_PAYROLL

| 11700

5. Display the maximum salary, the minimum salary, and the difference between them for staff who
were hired in 1999.

| MAX(SALARY) | MIN(SALARY) | DIFFERENCE
| 7000 | 4200 | 2800

6. Find the minimum, average, and maximum salaries of al employees.

| LOWEST | AVERAGE | HIGHEST
| 2600 | 8775 | 24000
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Practice 6 (continued)

7. Display the minimum and maximum salary for each job ID.

| JOB_ID | MIN_SAL | MAX_SAL

AC_ACCOUNT | 8300 | 8300
AC_MGR | 12000 | 12000
AD_ASST | 4400 | 4400
AD_PRES | 24000 | 24000
AD_WP | 17000 | 17000
IT_PROG | 4200 | 9000
(WK MAAN | 13000 | 13000
k_REP | OO0 | 000
1S4 MAN | 10500 | 10800
54 _REP | 7000 | 11000
|ST_CLERK | 2600 | 3500
ST _MAN | 5800 | 5800

12 rows selected.

If you want an extra challenge, try the following exercises:
8. Determine the number of managers without listing them.

Note: Think about the MANAGER | D column rather than the JOB_| D column when
determining the number of managers

No. of managers
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Practice 6 (continued)

9. Find the average monthly salary and average annual income for each job ID. Remember that
only sales people earn commission.

|  JOB_ID | AVERAGE_SALARY | AVERAGE_ANNUAL _INCOME

ACACCOUNT | 8300 | 99600
AC_MGR | 12000 | 144000
AD_ASST | 4400 | 52800
AD_PRES | 24000 | 288000
AD WP | 17000 | 204000
IT_PROG | B400 | 76800
IMK_MAN | 13000 | 156000
nik_REP | 6000 | 72000
|5 AN | 10500 | 151200
1S4 _REP | AAEE. GEBE7 | 130680
|ST_CLERK | 2925 | 35100
ST _MAN | 5800 | 9600

12 rows selected.

10. Display the department ID and the total number of employees working for each department.
Order the results in the descending order of the number of employeesin each department.

DEPARTMENT_ID | TOTAL_EMPLOYEES
50 |
GO |
a0 |

|
|
|
|
| 90 |
|
|
|
|

20 |
110 |
10 |

= | =R R DD LD D

8 rows selected.
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Writing Subqueries
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Objectives

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

» Describe the types of problems that subqueries
can solve

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

In thislesson you will learn about more advanced features of the SELECT statement. Y ou can write
subqueries in the WHERE clause of another SQL statement to obtain values based on an unknown
conditional value. Thislesson covers single-row subqueries and multiple-row subqueries.
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Using a Subquery
to Solve a Problem

Who has a salary greater than Hartstein’s?

Main Query
(

{ ‘)( ~ Which employees have a salary greater
v

\ than Hartstein’s salary? A
f)
Subquery
"@ What is Hartstein’s salary?
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Using a Subquery to Solve a Problem

Suppose that you want to write a query to find out who earns a salary greater than Hartstein's
salary. To solve this problem, you need two queries: one query to find out what Hartstein earns
and a second query to find out who earns more than that amount.

Y ou can solve this problem by combining the two queries, placing one query inside the other
query.
Aninner query, or subquery, returns a value that is used by the outer query or main query. Using a

subquery is equivalent to performing two sequential queries and using the result of the first query
as the search value in the second query.
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Subqueries

SELECT select |ist

FROM tabl e

VWHERE expr operator

( SELECT select |ist
FROMVI t abl e);

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

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

Copyright © Oracle Corporation, 2001. All rights reserved.
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Using a Subquery

“Who has a salary greater than Hartstein’?”

SELECT | ast _nane

FROM  enpl oyees 13000
WHERE salary > <
( SELECT sal ary v
FROM  enpl oyees

VWHERE | ast nane="Hartstein');

| LAST_NAME
|King

|Kochhar

|De Haan
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Subqueries
A subquery isa SELECT statement that is embedded in a clause of another SELECT statement.

In the syntax:
oper at or Includes a comparison operator suchas>, =, or I N
Note: Comparison operators fall into two classes: single-row operators (>, =, >=, <, <>, <=) and
multiple-row operators (I N, ANY, ALL).
The subquery is often called a nested SELECT, sub-SELECT, or inner SELECT statement. The

subquery generally executes first, and its output is used to complete the query condition for the
main or outer query.
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Guidelines for Using Subqueries

* Enclose subqueries in parentheses.

* Place subqueries on the right side of the
comparison operator.

» Use single-row operators with single-row
subqueries.
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Guidelines for Using Subqueries
* You must enclose asubquery in parentheses.
» A subquery should appear on the right side of the comparison operator.
* You must use a single row-operator with asingle-row subquery
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Types of Subqueries

» Single-row subquery

Main query

returns
| Subquery | > ST CLERK

e Multiple-row subquery

Main query
returns ST _CLERK
| Subquery | > -
| T_PROG
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Types of Subqueries
» Single-row subqueries return only one row from the inner SELECT statement.
e Multiple-row subqueries return more than one row from the inner SELECT statement.
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Single-Row Subqueries

e 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 returns one row from the inner SELECT statement. This type of subquery
uses asingle-row operator as listed in the dide
The following example displays the employees whose job ids are the same as that of employee 103:

SELECT | ast _nane, job_id
FROM enpl oyees
VHERE job_id =
(SELECT job_id
FROM  enpl oyees
WHERE enpl oyee_id = 103);

| LAST_NAME | JOB_ID
Hunald IT_PROG
[Ernst IT_PROG
Lorentz IT_PROG
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Executing Single-Row Subqueries

Who works in the same department as King?

SELECT | ast _nane, departnent _id

FROM  enpl oyees 90
WHERE departnent _id = - |
SELECT departnent 1 d
FROM  enpl oyees

VWHERE | ast_nane="King' )|

| LAST_NAME | DEPARTMENT_ID

[King | a0
|
|

[Kochhar 90
|De Haan a0
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Using a Subquery

In the dlide, the inner query determines the department number in which King works. The outer
guery takes the result of the inner query and usesit to display al the employees who work in the
same department.
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Executing Single-Row Subqueries

Who has the same manager as Ernst?

SELECT | ast _nanme, manager id

FROM  enpl oyees 103

WHERE nmnager _id = <«

SELECT manager id

FROM  enpl oyees

WHERE | ast_nanme=' Ernst’);

| LAST_NAME MANAGER_ID
[Ernst 103
|L0re ntz 103
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Using a Subquery (continued)

In the example in the dide, the inner query determines the manager of Ernst. The outer query takes
the result of the inner query (the employee ID of Ernst’s manager) and uses this result to display
all the employees who have the same manager as Ernst.

The following example finds the employees who have been in the organization longer than
employee with the EMPLOYEE | D = 103 (Hunold):

SELECT | ast _name
FROM  enpl oyees
VWHERE hire date <
(SELECT hire_date
FROM  enpl oyees
WHERE enpl oyee id = 103);

| LAST_NAME
|King

|Ku:u:hhar

|Wha|en
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Executing Single-Row Subqueries

Who has the same job as employee 176 and earns
a higher salary than employee 1437

SELECT Il ast_nane, job_id,salary
FROM enpl oyees < SA_REP
WHERE  job id =
(SELECT job_id
FROM enpl oyees
WHERE enpl oyee id = 176)
AND sal ary > ( SELECT sal ary
<«—HFrRoM enpl oyees
2600 | WHERE enpl oyee id = 143);
| LAST_NAME JOB_ID | SALARY
[abel SA_REP | 11000
[Taylor S4_REP | 8600
[Grant SA,_REP | 7000
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Executing Single-Row Subqueries
The example in the dide displays employees whose job ID is the same as that of employee 176
and whose salary is greater than that of employee 143.
A SELECT statement can be considered as a query block. The example consists of three query

blocks: the outer query and two inner queries. The inner query blocks are executed first, producing
the query results: SA_REP and 2600, respectively. The outer query block then uses those valuesto

complete its search conditions.
Because the inner queries return single values (SA_REP and 2600, respectively), this SQL
statement is called a single-row subquery.
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Using Group Functions
in a Subquery

Display all employees who earn the minimum salary.

SELECT | ast_nanme, job_id, salary
FROM enpl oyees 2500
WHERE sal ary = - |
(SELECT M N(sal ary)
FROM enpl oyees) ;

| LAST_NAME | JOB_ID SALARY
[Wargas [sT_cLERK 2500
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Using Group Functions in a Subquery

Y ou can display data from a main query by using a group function in a subquery to return asingle
row. Y ou place the subquery in parentheses and after the comparison operator.

The example in the dide displays the last name, job ID, and salary of all employees whose salary
isequd to the minimum salary. The M N group function returns a single va ue (2500) to the outer
query.

The following example displays the employees who earn a salary greater than the average salary
of aAD_VP:

SELECT | ast_nanme, job_id, salary
FROM  enpl oyees
WHERE salary >
( SELECT AV sal ary)
FROM  enpl oyees
VWHERE job_id="AD VP);

| LAST_NAME | JOB_ID | SALARY
King AD_PRES | 24000
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Will This Statement Work?

SELECT | ast_nane, job id
FROM  enpl oyees
WHERE job_id =

(SELECT job_1d
FROM enpl oyees
WHERE | ast _nane =’ Snythe’);

S
no rows selected | qa\\)e
O
(O
e
A\
\)e(\J
P
7-13 Copyright © Oracle Corporation, 2001. All rights reserved.

Errors in Subqueries (continued)
Anocther common error in subqueries is no rows being returned by the inner query.

In the SQL statement in the dide, the subquery containsaWHERE ( LAST_NAME=' Snyt he’)
clause. Presumably, the intention isto find the employee whose last name is Smythe. The
statement seems to be correct but selects no rows when executed.

There is no employee with the last name as Smythe. So the subquery returns no rows. The outer
guery takes the result of the subquery and usesit in its WHERE clause.
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What Is Wrong
with This Statement?

7-14
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SELECT enpl oyee id, |ast_name
FROM  enpl oyees @d
WHERE sal ary = ~Q<>f’
(SELECT M N(sal ary) o
FROM enpl oyees &O\S
GROUP BY departnent id); &
R
)
&
N
(SELECT MIN(salary) k$\
ERROR. at line 4: ,8,\0
OFA-01427: single-row subquery retums more than one row Q§
&
@'\O
&
2

Errors in Subqueries

One common error in subqueriesis more than one row returned for a single-row subquery. In the
SQL statement in the dide, the subquery contains a GROUP BY ( DEPARTMENT | D) clause,
which impliesthat the subquery will return multiple rows, one for each group it finds. In this case,
the result of the subquery is 4400,6000,2500,4200,8600,7000,17000, and 8300.

The outer query takes the results of the subguery (4400,6000,2500,4200,8600,7000,17000, and

8300) and uses these resultsin its WHERE clause. The WHERE clause contains an equa (=)

operator, asingle-row comparison operator expecting only one value. The = operator cannot
accept more than one value from the subquery and therefore generates the error.
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Multiple-Row Subqueries

* Multiple-row subqueries return more than one row.

» Use the | Nmultiple-row comparison operator to
compare an expression to any member in the list
that a subquery returns.
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Multiple-Row Subqueries

Subqueries that return more than one row are called multiple-row subqueries. Y ou use a multiple-row
operator, instead of a single-row operator, with a multiple-row subquery. The multiple-row operator
expects one or more values. This lesson deals with the | N multiple-row comparison operator. There are
two other multiple-row comparison operators, ANY and ALL, which are covered in other Oracle SQL

courses.
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Using Group Functions in a Multiple-Row
Subquery

Display all employees who earn the same salary as the
maximum salary for each department.

SELECT | ast_nane, salary, departnent id

FROM enpl oyees  4400,13000,5800,9000,11000,24000,12000
WHERE salary IN -« l

(SELECT  MAX(sal ary)
FROMV enpl oyees
GROUP BY departnent _id);

| LAST_NAME | SALARY | DEPARTMENT_ID
[whalen | 4400 | 10
[Mourgos | 5800 | 50
[Grant | 7000 |
[Hunald | 5000 | B0
[abel | 11000 | a0
8 rows selected.
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Using Group Functions in a Multiple-Row Subquery

The example in the dide displays the employees who earn the same salary as the maximum salary
for the departments. The inner query is executed first, producing aresult that contains eight rows:
4400,13000,5800,9000,11000,24000, 12000,and 7000. These numbers represent the highest salary
in each department. The main query block then uses the values returned by the inner query to

complete its search condition. In fact, the main query would look like the following to the Oracle
server:

SELECT | ast _nanme, salary, departnent _id
FROM enpl oyees
WHERE sal ary I N (4400, 13000, 5800, 9000, 11000, 24000, 12000, 7000) ;
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Using Group Functions in a
Multiple-Row Subquery

Display the employees who were hired on the same
date as the longest serving employee in any
department.

SELECT | ast_nane, salary, departnent id,
TO CHAR( hi re_dat e, ’ DD- MON- YYYY' ) HI REDATE
FROMV enpl oyees
WHERE hire_date IN < |
(SELECT M N(hire_date)
FROM enpl oyees
GROUP BY departnent id);

| LAST_NAME [ saLary | DEPARTMENT_ID | HIREDATE
[king | 24000 | 90 [17-JUN-1987
[whalen | 2400 || 10 [17-3EP-1987
[Hunald | 9000 | B0 |[03-JAN-1950
[Higgins | 12000 | 110 [07-JUN-1994
9 rows selected.
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Using Group Functions in a Multiple-Row Subquery (continued)

The exampl e in the dide displays the employees who were hired on the same date as the longest

serving employee in any department.

Theinner query is executed first, producing aresult that contains eight rows. 17-SEP-87,17-FEB-

96, 17-OCT-95,03-JAN-90,11-MAY-96,17-JUN-87, 07-JUN-94 and 24-MAY -99. These dates

represent the hire dates of the first employees in each department. The main query block then uses

the values returned by the inner query to complete its search condition. In fact, the main query

would look like the following to the Oracle Server:

SELECT | ast _nane, salary, departnent _id, hire_date

FROM enpl oyees

WHERE hire_date IN (’'17-SEP-87",’ 17-FEB-96’ ,’ 17- OCT- 95’ ,
"03-JAN-90’, " 11- MAY-96’ ,’ 17-JUN- 87",
"07-JUN-94" | ' 24-NAY-99');
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Summary

Subqueries are useful when a query is based on
unknown values.

SELECT select |ist

FROM tabl e

VWHERE expr operator

(SELECT sel ect _|i st
FROM table);
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Summary
A subquery isa SELECT statement that is embedded in a clause of another SQL statement.
Subqueries are useful when a query is based on unknown criteria.
Subqueries have the following characteristics:
» Can pass onerow of datato a main statement that contains a single-row operator, such as =,
<> > >= <,0r<=
» Can pass multiple rows of datato a main statement that contains a multiple-row operator,
suchas| N
» Areprocessed first by the Oracle server, and the WHERE clause uses the results

e Can contain group functions
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Practice 7 Overview

This practice covers creating subqueries to query
values based on unknown criteria.
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Practice 7 Overview

This practice gives you experience in using nested SELECT statements in complex queries. Y ou may
want to consider creating the inner query first for these questions. Make sure that it runs and produces
the data you expect before coding the outer query.
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Practice 7
1. Answer the following questions:
a. Which query runs first with a subquery?
b. Y ou cannot use the equal operator if the inner query returns more than one value.
True/False
i. If theanswer istrue, why, and what operator should be used?
ii. If the answer isfase, why?

2. Display the last name, manager 1D, and salary for all employeesin the same department as

Matos.

| LAST_NAME | MANAGER_ID |  SALARY
IMourgos | 100 | 5800
Rajs | 124 | 3500
Davies | 124 | 3100
IMatos | 124 | 2600
MWargas | 124 | 2500

3. Display the employee ID, last name, and salary for all employees with a salary above the average

saary.

| EMPLOYEE_ID | LAST_NAME | SALARY

| 100 |King | 24000
| 101 |Kochhar | 17000
| 102 |De Haan | 17000
| 103 |Hunald | 9000
| 143 |Zlotkey | 10500
| 174 |Abel | 11000
| 201 | Hartstein | 13000
| 208 |Higgins | 12000

B rows selected.
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Practice 7 (continued)
4. Display the last name and salary for all employees who have the same manager as Zlotkey.

| LAST_NAME | SALARY

\Kochhar | 17000
Die Haan | 17000
|Mnurgns | S500
Zlotkey | 10800
Hartstein | 13000

5. Find the employees who earn the same salary as the highest salary in each job ID. Sort in the
descending order of saary.

|  LAST_NAME | JOB_ID | HIGHEST SALARY

Kingy ‘&0 _PRES | 24000
\Kachhar AD WP | 17000
\De Haan AD_WP | 17000
Hartstein (MAK_MAN | 13000
Higgins IAC_MGR | 12000
Abel |SA_REF | 11000
Flatkey |5, MAAN | 10500
Hunold IT_PROG | Q000
Gietz IAC_ACCOUNT | 5300
[Etnst IT_PROG | G000
Fay IMIK_REP | S
IMourgos ST _MAN | 5800
‘Whalen AD_ASST | 4400
Rajz ST _CLERK | 3500

14 rows selected.
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Practice 7 (continued)
6. Find the employees who earn the same salary asthe lowest salary for ajob. Sort in the ascending

order of saary.

| LAST_NAME | JOB_ID | LOWEST_SALARY

MWargas |ST_CLERK | 2500
LLarentz IT_PROG | 4200
Whalen AD_ASST | 4400
IMourgos ST_MAN | 5800
[Ernst IT_PROG | BO00
Fay IMIK_REP | BO00
|Grant 54 _REP | 7000
Gietz AC_ACCOUNT | A300
Zlotkey S8 _MAN | 10500
Higgins AC_MGR | 12000
Hartstein MK MAN | 13000
Kochhar AD WP | 17000
D Haan AD_P | 17000
King AD_PRES | 24000

14 rows selected.

7. Display al the employees who have worked longer than Gietz.

| LAST_NAME | HIREDATE
King 17-JUN-1987
\Kochhar 21-5EP-1989
D Haan 13-JAN-1993
Hunold 03-JAN-1990
[Ernst 21-MAY-1951
Whalen 117-SEP-1987

B rows selected.
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Practice 7 (continued)
If you want an extra challenge, try the following exercises:

8. Display the last name and job ID for al the employees (excluding salesmen) with an annua salary
greater than the average annua remuneration
AVGE 12*sal ary* ( 1+NvVL( conmm ssi on_pct, 0))) for sdesmen.

Hint: JOB_ID = * SA REP")

| LAST_NAME | JOB_ID
King AD_PRES

\Kochhar A0 WP

\De Haan A0 _WP

Hartstain IK_MAN

Higgins AC_MGR

9. Display the names and salaries for all employees who work out of the Oxford office.
Hint: Usethe LOCATI ONS table to retrieve the city

| OXFORDTEAM | SALARY

Tlotkey | 10500
bl | 11000
Taylor | 8600
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Practice 7 (continued)

10. Display the employee ID and last names for all employees who report to King.

| EMPLOYEE_ID | LAST_NAME
| 101 |[Kochhar
| 102 |De Haan
| 124 |Mnurgns
|
|

149 | Zlotkey
201 |Hartstein

11. Display all the employees whose manager works in department 20.

| LAST_NAME
Fay

12. Display the department 1D, last names and job ids for al employees who work in the sales department.

| DEPARTMENT_ID | LAST_NAME |  JOB_ID
| 80 |Zlotkey S8 AN
| 20 |Abel 54 REP
| 80 | Taylor 54 _REP
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ISQL*Plus
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Objectives

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

* Produce queries that require an input variable
e Customize the iSQL*Plus environment

* Produce more readable output

» Create and execute script files
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Lesson Aim
In thislesson, you will learn how to include i SQL* Plus commands to produce more readable SQL
output.
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Interactive Reports

| want to input query
values at run time.

... SALARY = ? ...
.. DEPARTMENT_I D
LAST_NAME =

? ..

-~ I

User
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Interactive Reports

The examples so far have not been interactive in any way. The user triggers the report and the report
runs without further prompting. The range of datais determined by the fixed WHERE clausein the

iISQL* Plus script file.

Using iSQL*Plus, you can create reports that prompt users to supply their own values to restrict the

range of datareturned. To create interactive reports, you can embed substitution variablesin a

command file or in asingle SQL statement. Think of avariable as a container in which you temporarily

store values.
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Substitution Variables

e Use iSQL*Plus substitution variables to store values
temporarily or permanently
— Single ampersand (&)
— Double ampersand (&&)
— DEFI NE command

e Pass variable values between SQL statements
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Substitution Variables

In iSQL*Plus you can use a single ampersand (&) substitution variable to store values temporarily.
&user _vari abl e and & user _vari abl e indicate asubstitution variable in a SQL or iSQL*Plus
command. i SQL* Plus substitutes the value of the specified user variable for each substitution variable it
encounters. If the user variable is undefined, iSQL* Plus prompts you for avalue each timean "&"
variableisfound, and thefirst time an "&&" variable isfound. Y ou can predefine variables by using the
DEFI NE command. DEFI NE creates and assigns avalue to avariable.

Examples of Restricted Ranges of Data
» Report figures for the current quarter or specified date range only
* Report on datarelevant only to the user requesting the report
» Display personnel in a given department

Other Interactive Effects

Interactive effects are not restricted to direct user interaction with the WHERE clause. The same
principles can be used to achieve other goals, including:

* Dynamically altering headers and footers
* Obtaining input values from afile rather than from a person
» Passing values from one SQL statement to another
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Using the & Substitu

tion Variable

Use a variable prefixed with an ampersand to prompt

the user for a value.

SELECT *
FROM departnents

WHERE |[departnent _id = &DEPARTMENT; |

h user input

Define Substitution Yariables

"department” |2D

Submit for Execution Cancel |

| DEPARTMENT_ID || DEPARTMENT NAME |

MANAGER_ID |

LOCATION_ID

| 20 |Marketing |

201 || 1800
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Single Ampersand Substitution Variable

When running a report, users often want to restrict the data returned dynamically. iSQL*Plus
providesthisflexibility by means of user variables. Use an ampersand to identify each variablein

your SQL statement. Y ou do not need to pre-define the value of each variable.

Notation Description

&user _vari abl e

Indicates a variable in a SQL statement, if the value of
the variable does not exist, iSQL*Plus prompts the
user for avalue. iSQL*Plus discards a new variable
onceit isused.

The example in the dide creates a SQL statement to prompt the user for a department number at

run time and displays all the details for that department from the DEPARTMENTS table.

Note: With the single ampersand, the user is prompted every time the command is executed, if the
value of the variable does not exist. If the user does not enter a value for the substitution variable,

iISQL* Plus displays an error message.
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Using the SET VERI FY Command

Toggling the display of the text of a command before
and after iISQL*Plus replaces substitution variables
with values.

[SET VER FY ON]

SELECT enployee id, last _name, salary
FROM enpl oyees

VWHERE enpl oyee id = &enpl oyee num

Define Substitution Yariables

"ermployee_num" |103

Submit far Execution Cancel

old 3. "WHEERE employee_id = &employee_num
new 3 WHERE emplovee_id =103

| EMPLOYEE_ID | LAST_NAME | SALARY
| 103 [Hunold | 5000

8-6 Copyright © Oracle Corporation, 2001. All rights reserved.

Using the SET VERI FY Command
To confirm the changes in the SQL statement, use the iSQL*Plus SET VERI FY command.
Setting SET VERI FY to ONforcesiSQL*Plusto display the text of acommand before and after
it replaces substitution variables with values.
The example in the dide and the following example display the old as well asthe new value of the
text.

Example

The following exampl e displays the old as well asthe new value of the text:
SET VERI FY ON

SELECT departnent _nane, |location_id

FROM departnents

WHERE departnment _id = &dept nunber;

Define Substitution Wariables

"dept_number" |30

Submit for Execution | Cancell
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Using the SET VERI FY Command (continued)

old 2 WHEEE department 1d = &dept_number
new 3 WHEEE department 1d = 80

| DEPARTMENT_NAME | LOCATION_ID

Sales | 2500
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Character and Date Values with
Substitution Variables

Use single quotation marks for date and character
values.

SELECT | ast _nane, departnent id, salary*12
FROM  enpl oyees
WHERE| job 1d = & ob title’;

Define Substitution Variables

"job_title" |AD_VP
Submit far Execution Cancel |
| LAST_NAME | DEPARTMENT_ID | SALARY*12
[Kachhar | a0 || 204000
[De Haan | o0 || 204000
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Specifying Character and Date Values with Substitution Variables

In aWHERE clause, date and character values must be enclosed in single quotation marks. The
same rule applies to the substitution variables. To avoid entering the quotation marks at run time,
enclose the variable in single quotation marks within the SQL statement itself.

The dide shows a query to retrieve the employee name, department number, and annual salary of
all employees based on the job title entered at the prompt by the user.

Note: You can aso use functions like UPPER,LONER and | NI TCAP with the ampersand. If you
use UPPER(’ & ob_title’) ,theuser doesnot have to enter thejob title in capitals. The
following example displays the location and department number for the department name that the
user enters. The | NI TCAP function enables the user to type the department name in any case:

SELECT |l ocation_id, departnent_id
FROM departments
WHERE departnent _nanme =I Nl TCAP(' &ept nane’);

Y ou might want to use WHERE UPPER( depart nent _nanme) = UPPER(’ &dept nane’)
when you do not know the exact format in which DEPARTIVENT _NAME is stored in the table.
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Character and Date Values with
Substitution Variables

Use single quotation marks for date and character
values.

SELECT | ast _nane, sal ary
FROM  enpl oyees
VHERE | hire_date= TO DATE(’ &ire_date’,’ DD- MON- YYYY' ) ; |

Define Substitution Yariables

"hire_date" ID?—jun—1 994

Subrnit for Execution Cancel I

| LAST_NAME | SALARY

[Higgins | 12000
Gistz 8300
| |
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Specifying Character and Date Values with Substitution Variables (continued)

The dide shows a query to retrieve the name and salary of al employees hired on the date entered
at the prompt by the user.

Note: The user must enter the hire date in DD- MON- YYYY format for the query to execute
correctly as the WHERE clause expects the hire date to be entered in the DD- MON- YYYY format.
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Specifying Column Names, Expressions,
and Text at Run Time

Use substitution variables to supplement:
* A VHERE condition

 An ORDER BY clause

* A column expression

« Atable name

* An entire SELECT statement
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Specifying Column Names, Expressions, and Text at Run Time

Not only can you use the substitution variables in the WHERE clause of a SQL statement, you can aso
use them to substitute column names, expressions, or text.
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Specifying Column Names
at Run Time

SELECT | ast_nane, [&col umm nane |
FROM  enpl oyees;

Define Substitution Variables

"column_name” Idepanment_id

Submit for Execution Cancel

| LAST_NAME
|King

|Kochhar

|De Haan

|Hun0|d

|Ernst

|L0rentz

DEPARTMENT_ID

90
90
a0
60
=in]
50
a0

|M0urgos

20 rows selected.
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Specifying Column Names, Expressions, and Text at Run Time (continued)

The exampl e in the dide displays the employee name and any other column specified by the user
at run time, from the EMPLOYEES table.

The following example uses a substitution variable with an ORDER BY clause to prompt the user
for the order of the output:

SELECT enpl oyee_id, departnent_id, manager _id
FROM enpl oyees

WHERE departnent _id = 80

ORDER BY &or der _col um;

Define Substitution Wariables

"order_column” |manager_id

Subrmit for Execution | Canu::ell
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Specifying Column Names, Expressions, and Text at Run Time (continued)

old 4: DEDEE BY &Sorder column
new 4 OEDEE BY manager 1d

| EMPLOYEE_ID | DEPARTMENT_ID | MANAGER_ID

| 143 | an | 100
| 174 | a0 | 143
| 176 | a0 | 143

Observein the output above that the results set is sorted according to the MANAGER | D column.
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Specifying Column Names and
Expressions at Run Time

SELECT enpl oyee_id, job_id, &colunmm_nane
FROM  enpl oyees
[ WHERE &condi ti on; |

Define Substitution Variables

"column_name" |Sa|ary

"condition” [job_id="ST_CLERK

Submit for Execution Cancel
| EMPLOYEE_ID [ JOB_ID | SALARY
| 141 [ST_CLERK | 3600
| 142 [ST_CLERK | 3100
| 143 [ST_CLERK | 2600
| 144 [ST_CLERK | 2600
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Specifying Column Names, Expressions, and Text at Run Time (continued)

The exampl e in the dide displays the employee number, job title, and any other column specified
by the user at run time, from the EMPLOYEES table. The user can also specify the condition for
retrieval of rows and the column name by which the datais to be ordered.

Note: The condition that the user enters at the second prompt does not have to involve the column
name the user enters at the first prompt.
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Specifying Column Names, Expressions,
and Text at Run Time

SELECT enpl oyee_id, |ast_nane, &ol unm_nane
FROMI enpl oyees

WHERE &condi tion

ORDER BY &order col um;

ORACLE iSQL*Plus s Lmos i

Diefine Substitution Yariables

"colurnn_nharne” |sa|ary

"condition” |emp|0yee_id =202

"order_colurmn” |Iast_name

Submit for Execution Cancel
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Specifying Column Names, Expressions, and Text at Run Time (continued)
The example in the dide displays the employee number, name, job title, and any other column
specified by the user at run time, from the EMPLOYEES table. The user can aso specify the
condition for retrieval of rows and the column name by which the dataisto be ordered. The output
of the query isasfollows:

old 1. SELECT employee 1d, last name, &column name
new 1 SELECT emplovee_id, last_name salary

old 3 WHEEE &condition

new 3. WHEEE emplovee 1d = 202

old 4: DEDEE BY &order cohunn

new 4: OEDEE BY last name

| EMPLOYEE_ID | LAST_NAME | SALARY
| 206 |Gistz | 5300
| 205 Higgins | 12000
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Using the && Substitution Variable

If the variable is prefixed with a double ampersand
(&&), iISQL*Plus will prompt for the value only once.

SELECT enpl oyee i d, | ast _nane, departnent _id
FROM enpl oyees

WHERE j ob_i d = [ 8308 ]

ORACLE iSQL*Plus possurd Logou bl
Define Substitution Variables
[ iob [T PROG |
Submit for Execution Caricel
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Double Ampersand Substitution Variable
iSQL*Plus stores the first value supplied and uses it again whenever the query isrun, without
prompting for it as shown in the following example:
SELECT enpl oyee_i d, | ast _nane, departnment _i d
FROM  enpl oyees
WHERE job id ="' &&JOB;

old 3. WHERE job_id = '&&JOB'
new 3 WHERE job_id =TT PROG

| EMPLOYEE_ID | LAST_NAME | DEPARTMENT_ID

| 103 [Hunald | B0
| 104 |[Ermst | B0
| 107 |Lorentz | B0
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Double Ampersand Substitution Variable (continued)

Observe that when the command is run the second time, the user is not prompted for avalue of the JOB
variable.

This double ampersand substitution variable defines the variable on the first execution of aquery. The
value remains stored in the variable until the end of the iSQL* Plus session, or until it is UNDEFI NED.

The UNDEFI NE command clears the variable definition. For example, the following command
undefines the variable J OB.

UNDEFI NE JOB
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Defining User Variables

* You can use one of two iSQL*Plus commands to
predefine variables:
— DEFI NE creates a CHAR data type user variable
— ACCEPT reads user input and stores it in a variable
* When using the DEFI NE command, use single
guotation marks around any value that includes

a space

8-17
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Defining User Variables

Y ou can predefine user variables before executing a SELECT statement. iSQL* Plus provides the
DEFI NE command for defining and setting user variables.

Command Description
DEFI NE vari abl e = val ue Creates a CHAR data type user variable and assigns a
valuetoit

DEFI NE vari abl e

Displaysthe variable, its value, and its data type

DEFI NE

Displays all user variables with value and data type

Note: iSQL* Plus commands can continue onto multiple lines, but require a hyphen.
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DEFI NE and UNDEFI NE Commands

* A variable remains defined until you either:
— Use the UNDEFI NE command to clear it
or
— Exit iSQL*Plus
* You can verify your changes with the DEFI NE
command
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The DEFI NE and UNDEFI NE Commands
Variables are defined until you do one of the following:
» Issuethe UNDEFI NE command on avariable
o ExitiSQL*Plus
When you undefine variables, you can verify your changes with the DEFI NE command. When you exit
iSQL*Plus, variables defined during that session are lost.
Guidelines

* The DEFI NE command creates a variable if the variable does not exist; this command
automatically redefines avariableif it exists.

*  When using the DEFI NE command, use single quotation marks to enclose a string that contains
an embedded space.
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Using the DEFI NE Command

» Create a variable to hold the department name.

DEFI NE [dept nane = sal es |

SP2-0863: 13QL*Plus processing completed

» Use the variable as you would any other variable.

SELECT *
FROM departnents
VWHERE [ departnent nanme = | Nl TCAP(’ &ept nane’): |

old 3: WHERE department name = INITCAP (& deptname”)
new 3 WHEERE department name = INITCAP(sales”)

[ DEPARTMENT_ID DEPARTMENT_NAME MANAGER_ID | LOCATION_ID
| 80 [ Sales 149 | 2500
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Using the DEFI NE Command

Y ou can use the DEFI NE command to create a variable and then use it as you would any other
substitution variable. The examplein the dide creates a variable DEPARTVENT _NAME that
contains the department name, Sales. The SQL statement then uses this variable to display the
number, name, and location of the sales department.

Use the UNDEFI NE command to erase the variable:
UNDEFI NE dept nane

DEFI NE  dept nane

synbol dept name i s UNDEFI NED

Variables can aso be used to define expressions that would be used frequently in SELECT
statements throughout the session. It would be useful to DEFI NE variables and reference the
variable in the SELECT statement rather than repeatedly typing out the expression. The example
below illustrates the usage of variables.

DEFI NE val = 12*sal ary*(1+NVL( conmni ssi on_pct, 0))
SELECT * FROM enpl oyees
VHERE &val > 25000;
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Customizing the iISQL*Plus Environment

* Use the SET commands to control the current
session.

SET system vari abl e val ue

» Verify what you have set by using the SHOV
command.

SET ECHO ON

SHOW ECHO

SHOW ECHO
| echo DI |
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Customizing the iSQL*Plus Environment

Y ou can use the SET commands to control the environment in which iSQL*Plusis currently
operating.

In the syntax:
system vari abl e Controls one aspect of the session environment
val ue Isavaluefor the system variable

Y ou can verify what you have set by using the SHON command. The SHONMcommand in the dide
checks whether ECHO had been set on or off. To see all SET variable values, use the SHON ALL
command.
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SET Command Variables

FEEDBACK
HEADI NG
LI NESI ZE
LONG
PAGESI ZE
PAUSE
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SET Command Variables

SET Variableand Values Description

FEED] BACK] {6]| n| OFF| O\} Displays the number of records returned by a
query when the query selects at least n records.

HEA[ DI NG { OFF| ON} Determines whether column headings are
displayed in reports.

LI N[ ESI ZE] {80]| n} Sets the number of characters per lineto n for
reports.

LONG { 80| n} Sets the maximum width for displaying LONG
values.

PACES[ | ZE] {24| n} Specifies the number of lines per page of output.

PAU SE] {OFF| ON| t ext } Controls scrolling of the terminal. Y ou must
press [Return] after seeing each pause.

Note: The value n represents a numeric value. The values shown in bold facein the table are default
values. If you enter no value with the variable, iSQL* Plus assumes the default value.
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Using SET Command Variables

SET feedback

eedbac
SELECT | ast _nane, departnent _id, hire _date
FROM  enpl oyees
WHERE | ast_nane="King ;

| LAST_NAME | DEPARTMENT_ID | HIRE_DATE
[King | 90 [[17-JUn-57
I 1 row selected. |
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Using SET Feedback

The examplein the side shows the use of the SET feedback command. FEED] BACK]

{ 6] n| ON| OFF} displays the number of records returned by a query when a query selects at least
n records.ON or OFF turnsthis display on or off. Turning feedback ON sets n to 1. Setting
feedback to zero is equivalent to turning it OFF.
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Using SET Command Variables

SET heading

[SET heading of T |

SELECT enpl oyee_id, |ast_nane, nmanager_id
FROM  enpl oyees

WHERE | ast _nane=’ Kochhar’;

| 101 [Kochhar 100

1 row selected.
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Using SET Heading

The example in the dide turns off the headings for columns. Queries entered from the iSQL*Plus
command line will return datafor any column that appearsin the SELECT list but do not display
the heading for the column.
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ISQL*Plus Format Commands

* COLUWN [ col um option]
* BREAK [ON report el enent]
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Obtaining More Readable Reports
Y ou can control the report features by using the following commands:
COL[ UMN] [col um opti on] : Controls column formats
BRE[ AK] [ON report_el enent]: Suppressesduplicate values and sections rows of data with

line feeds

Guiddines

All format commands remain in effect until the end of the iSQL* Plus session or until the format
setting is overwritten or cleared.

Remember to reset your i SQL* Plus settings to default values after every report.

Thereis no command for setting aiSQL* Plus variable to its default value; you must know the
specific value or log out and log in again.

If you give an aliasto your column, you must use the aias name, not the column name.
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The COLUWN Command

Controls display of a column:

COL[UW] [{colum]|alias} [option]]

* CLE[ AR] clears any column formats.

« FOR[ MAT] format uses a format model to change the
display of the column.

» HEA[ DI NG text sets the column heading.
« JUS[ Tl FY] {align} aligns the column heading at left,

center,or right.
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COLUMN Command Options

Option Description

CLE[ AR] Clears any column formats.

FOR[ MAT] fornat Changes the display of the column data.

HEA[ DI NG t ext Sets the column heading. A vertical line | forces a line feed in

the heading if you do not use justification.

JUS[TIFY] {align}

Aligns the column heading (not the data) at the left, center or
right of the column.

NCPRI [ NT] Hides the column.

NUL[ L] text Specifies text to be displayed for null values.

PRI [ NT] Shows the column.

TRU[ NCATED| Truncates the string at the end of the first line of display.
V\RA[ PPED] Wraps the end of the string to the next line.
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Using the COLUWN Command

» Create a column heading for the LAST _NANME
column.

COLUWN | ast _name HEADI NG ’ Enpl oyee| Nane’ FORMAT Al5

» Display the current setting for the LAST_NAME column.

COLUWN | ast _nane

» Clear settings for the LAST_NAME column.

COLUW | ast _nanme CLEAR
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Display or Clear Settings
To show or clear the current COLUMN command settings, use the following commands:

Command Description

COL[ UWN] col um Displays the current settings for the specified column
COL] UW] Displays the current settings for all columns

COL[ UWN] col um CLE[ AR Clears the settings for the specified column

CLE[ AR] COL[ UW] Clears the settings for al columns

Note: If you have alengthy command, you can continue it on the next line by ending the current line
with a hyphen.
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Using the COLUWN Command

COLUWN [ ast _name HEADI NG ' Enpl oyee| Nane’ FORMAT AlS5 |
[ast _nane

COLUMN last_name HEADING Employee[Mame' FORMAT A15
COLTND last_name

COLTTN last_name ON

HEADING 'Employee[Iame’

headsep |

FORMAT A15

SELECT | ast _nane, salary, nmanager_id
FROM  enpl oyees
WHERE | ast_nanme = Lorentz’;

E"';p'"“e SALARY ‘ MANAGER_ID
ame

Lorentz 4200 || 103

1 row selected.
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Using the COLUMN Command

The examplein the dide sets the heading for the DEPARTMENT_NAME column to Employee
Name. The’| ’ character is used to wrap the heading to two lines. The width of the column is set to
15 characters with the FORMAT command.

The following example gives the MANAGER _I D column thetitle of Manager
COLUWN manager _i d HEADI NG ' Manager’

SELECT | ast_name, manager i d

FROM  enpl oyees

WHERE | ast_nane =’ Davies’;

| LAST_NAME | Manager
Davies 124
| |
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Using the COLUWN Command

COLUW sal ary FORMAT $99, 999. 00
COLUWN manager id FORMAT 999999999 NULL ' No manager’
SELECT | ast _nane, salary, nanager _id

FROM  enpl oyees
WHERE | ast _nane = King’;

| LAST_NAME | SALARY | MANAGER_ID
[King | $24,000.00 | Mo manager
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Using the COLUMN Command (continued)

In the example in the dide, the COLUVN command formats the display of the datain the column
with a$ symbol, two decimal places, and the comma. The MANAGER _| D column is formatted to
contain nine digits, and the text to display for null valuesin the column is set to No Manager.

The following command specifies the text to display for null valuesin the COMM SSI ON_PCT
column. Any employee who does not earn commission (who is not asalesman) has- No Conm
displayed in the COMM SSI ON_PCT column.

COLUWN conmi ssion_pct NULL '-No Comm’

SELECT | ast _nane, conmmi ssi on_pct

FROM  enpl oyees

WHERE departnent _id IN (80, 20);

| LAST_NAME | COMMISSION_PCT

|Har15tein | -Mo Comm-
|FEI'_-,-' | -Ma Comm-
latkey | 2
Abel | 3
|Taj,rI|:|r | 2
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COLUMN Format Models

Element | Description Example Result

An Sets a display width of n N/A N/A

9 Single zero-suppression 99999 1234
digit

0 Enforces leading zero 09999 01234

$ Floating dollar sign $9999 $1234

L Local currency L9999 L1234
Position of decimal point 9999.99 1234.00

, Thousand separator 9,999 1,234

Copyright © Oracle Corporation, 2001. All rights reserved.

COLUWN Format Models
The dide shows sample COLUWN format models.

The Oracle Server displays a string of hash signs (#) in place of awhole number whose digits exceed
the number of digits provided in the format model. It aso displays pound signsin place of avalue
whose format modéd is a phanumeric but whose actua valueis numeric.
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Using the BREAK Command

Suppresses duplicates and sections rows:
* To suppress duplicates

BREAK ON | ast _nane ON job_id

e To section rows at break values

BREAK ON | ast_name SKIP 4 ONjob id SKIP 2
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The BREAK Command

Use the BREAK command to place a space between rows and suppress duplicate values. The column
you specify in a BREAK command is called a break column. By including the break column in your
ORDER BY clause, you create meaningful subsets of recordsin your output.

Syntax
BREAK on colum([|alias|row] [skip n|dup|page] on .. [on report]
In the syntax: page Goesto a hew page when the break value changes
Breaks can be active on:
- Column
- Row
- Page
- Report
dupl i cat e Displays duplicate values
Clear all Break settings by using the CLEAR command:
CLEAR BREAK
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Using the BREAK Command

BREAK ON job_1d |

SELECT job_id, last_nane
FROMV enpl oyees

CORDER BY j ob_i d;

| JOB_ID | LAST_NAME
[AC_ACCOUNT Gietz
[ac_MGR [Higgins
|aD_AssT [whalen
|s0_PRES [King
[aD_wP [Kochhar
| |De Haan
[T_PROG [Hurold
| |Ernst
| |L0rentz
Mk _man [Hartstein
[MK_REP [Fay
20 rows selected.
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Using the BREAK Command

The examplein the dide uses the BREAK ON command to suppress the repetition of job titlesin
the output. The ORDER BY job clause ensures that job titles are grouped for clear output.
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Creating a Script File
to Run a Report

1. Create the SQL SELECT statement.

2. Save the SELECT statement to a script file with a
. sgl extension.

3. Load the script file into an editor.

4. Add formatting commands before the
SELECT statement.

5. Verify that the termination character follows the
SELECT statement.
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Creating the Script File
Y ou can either enter each of the iSQL* Plus commands at the SQL prompt or put all the commands,
including the SELECT statement, in a command (or script) file. A typical script consists of at least one
SELECT statement and several i SQL* Plus commands.
How to Create a Script File

1. Createthe SQL SELECT statement at the SQL prompt. Make sure that the data required
for thereport is accurate before you save the statement to afile and apply formatting

commands. If you intend to use breaks ensure that the relevant ORDER BY clauseis
included.
2. Savethe SELECT statement to a script filewitha. sgl extension. Click the Save
Script button in the iISQL* Plus window to save the script.
3. Edit the script file to enter the i SQL* Plus commands.
4. Add the required formatting commands before the SELECT statement. Be careful not to
place iSQL* Plus commandsin the SELECT statement.
5. Verify that the SELECT statement is followed by arun character, either a semicolon (; )
oradash (/).
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Creating a Script File
to Run a Report

6. Clear formatting commands after the SELECT
statement.

7. Save the script file.
8. IniSQL*Plus, browse to locate the script file.
9. Load the script file.
10.Execute the script.
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Creating the Script File (continued)
How to Create a Script File (continued)

6. Add the format-clearing i SQL* Plus commands after the run character, or call areset file that
contains al the format-clearing commands.

7. Savethe script file with your changes.
8. IniSQL*Plus, browse to locate the script file.
9. Load the script file.
10. Execute the script.
Guidelines
* You caninclude blank lines between i SQL* Plus commands in a script.
* You can abbreviate iSQL* Plus commands.
» Include reset commands at the end of the file to restore the origina iSQL* Plus environment.
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Sample Report

Ca‘tjg;ory ‘ Employee ‘ Salary
[aD_PRES [King | $24,000.00
[aD_vP [Kachhar | $17,000.00
| [De Haan | $17,000.00
[5A_mAN [Ziotkey | $10,500.00
[sa_REP [apel | $11,000.00
[Mkc_maan [Hartstein | $13,000.00
[ac_MGR [Higgins | $12,000.00
8-34 Copyright © Oracle Corporation, 2001. All rights reserved.

Example

Create a script file to create areport that displays the job title, name, and salary of every employee
whose salary is more than $10000. Rename the job ID column as Job Category and split it into two
lines. Rename the employee last name column as Employee. Rename the salary column Salary and have
the output displayed as $2,500.00. Order the output in the order of job first and then by last name.

SET PACESI ZE 37

SET LI NESI ZE 60

SET FEEDBACK OFF

COLUWN job_id HEADI NG ’ Job| Cat egory’ FORMAT Al5
COLUWN | ast _name HEADI NG ' Enpl oyee’ FORVAT Al5
COLUWN sal ary HEADI NG ' Sal ary’ FORMAT $99, 999. 99
REM ** | nsert SELECT st atenent

SELECT job_id, last_nane, salary

FROM enpl oyees

VWHERE sal ary > 10000;

Remember to clear the settings after the report is produced
REMindicates aremark or comment iniSQL*Plus.

FORMAT ALl5 indicates alphanumeric data.
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Summary

Substitution variables can be used in script files with
the following:

» Single ampersands
* Double ampersands
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Summary

Substitution variables are useful for running reports. They give you the flexibility to replace valuesin a
WHERE clause, column names, and expressions. Y ou can customize reports by writing script files with:

»  Single ampersand substitution variables
»  Double ampersands substitution variables
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Practice 8 Overview

This practice covers the following topics:

» Creating a query to display values using
substitution variables

» Starting a command file containing variables
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Practice 8 Overview

In this practice you use substitution variables to create run time selection criteriato create files that can
be run interactively.
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Practice 8
1. a A single ampersand substitution variable prompts only once.
True/False
b. The DEFI NE command is a SQL statement.
True/False

2. Write a statement that prompts a user for a department number at run time and then displays the
employee last name, 1D, and salary, for each employee in the department:

old 2 WHEEE department 1d = &department number
new 3 WHEEE department 1d =20

| LAST_NAME | EMPLOYEE_ID | SALARY

Mourgos | 124 | 5800
Rajs | 141 | 3500
Davies | 142 | 3100
Matos | 143 || 2600
MWargas | 144 | 2500

3. Write ascript that prompts the user for two dates in the DD- MON- YYYY format. The script displays the
employee last name, number, salary and hire date for each employee hired between these two dates.
Savethe script as8Lab3. sqgl usingthe Save Script button.

Note: Enter the date in the DD- MON- YYYY format.

old 4: TO DATE( '‘&low date' DD-MON-YYTT")
new 4: TO_DATE('01-TAN-1995" DD-MON-YYTY")

old 5 AND TO _DATE( '&high_date’, DD-MON-TYTY"
new 5: AND TO_DATE( '31-DEC-1998, DD-MON-YY YT

| LAST_NAME SALARY | HIREDATE
Rajz 141 [17-0CT-1995
Davies 142 [29-JAN-1997
IMatos 143 |15-MAR-1993

|
|
I
MWargas | 144 [09-JUL-1998
|
|
|
|

bl 174 [11-MAY-1996
Taylor 176 |[24-MAR-1998
Hartstein 201 [17-FEB-1996
Fay 202 [17-AUG-1997

3 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 DML statement
Insert rows into a table
Update rows in a table

Delete rows from a table
Merge rows in a table

Control transactions
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Lesson Aim

In thislesson, you will learn how to insert rowsinto atable, update existing rowsin atable, and delete
existing rows from atable. Y ou will aso learn how to control transactions with the COMM T,
SAVEPQ NT, and ROLLBACK statements.
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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

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

Consider abanking database. When a bank customer transfers money from a savings account to a
checking account, the transaction might consist of three separate operations. decrease the savings
account, increase the checking account, and record the transaction in the transaction journal. The Oracle
Server must guarantee that all three SQL statements are performed to maintain the accounts in proper
ba ance. When something prevents one of the statements in the transaction from executing, the other
statements of the transaction must be undone.
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The | NSERT Statement Syntax

* Add new rows to atable by using the | NSERT
statement.

| NSERT I NTO table [(colum [, colum...])]
VALUES (value [, value...]);

* Only onerow is inserted at a time with this syntax.
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Adding a New Row to a Table (continued)
Y ou can add new rows to atable by issuing the | NSERT statement.

In the syntax:
tabl e isthe name of the table
col um is the name of the column in the table to populate
val ue is the corresponding value for the column

Note: This statement with the VALUES clause adds only onerow at atimeto atable.
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Inserting New Rows

* Insert a new row containing values for each column.

e List values in the default order of the columns in the
table.

* Optionally, list the columns in the | NSERT clause.

| NSERT | NTO depart nent s(departnment _id, departnent_nane,
manager id, |ocation_id)

VALUES (70, "Public Relations’, 100, 1700);

1 row created.

» Enclose character and date values within single
guotation marks.
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Adding a New Row to a Table (continued)

Because you can insert a new row that contains values for each column, the column list is not required
inthel NSERT clause. However, if you do not use the column list, the values must be listed according
to the default order of the columnsin the table and a value must be provided for each column.

For clarity, use the column list in the | NSERT clause.

Enclose character and date values within single quotation marks; it is not recommended to enclose
numeric values within single quotation marks.

Number values should not be enclosed in single quotes, because implicit conversion may take place for
numeric values assigned to NUMBER data type columns if single quotes are included.
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Inserting Rows with Null Values

* Implicit method: Omit the column from the
column list.

| NSERT | NTO departnents (departnent _id,
depart ment _name |:| |:|)

VALUES (30, "Purchasing);

1 row creat ed.

» Explicit method: Specify the NULL keyword in the
VALUES clause.
I NSERT | NTO departnents

VALUES (100, ’Finance’, |NULL} [NULL) ;
1 row created.
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Methods for Inserting Null Values

Method Description

Implicit Omit the column from the column list.

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

Be sure that the targeted column allows null values by verifying the Null? status with the
iSQL*Plus DESCRI BE command.

The Oracle Server automatically enforces all datatypes, dataranges, and data integrity constraints.
Any column that is not listed explicitly obtains a null value in the new row.

Common errors that can occur during user input:
* Mandatory value missing for aNOT NULL column
» Duplicate value violates unigueness constraint
» Foreign key constraint violated
* CHECK constraint violated
» Datatype mismatch

» Vauetoo widetofit in column
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Inserting Special Values

The SYSDATE function records the current date
and time.

I NSERT | NTO enpl oyees (enpl oyee id,
first_nanme, |ast_nane,
emai | , phone_nunber,
lhire_date| job_id, salary,
conm ssi on_pct, manager _id,
departnent _id)

VALUES (113,
"Louis’, ’Popp’,
" LPOPP', ' 515.124. 4567,
' AC_ACCOUNT’ , 6900,
NULL, 205, 100);

1 row creat ed.
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Inserting Special Values by Using SQL Functions
Y ou can use functions to enter specia valuesin your table.

The dide exampl e records information for employee Popp in the EMPLOYEES table. It supplies
the current date and time in the Hl RE_DATE column. It uses the SYSDATE function for current
date and time.

Y ou can also use the USER function when inserting rows in atable. The USER function records
the current username.

Confirming Additionsto the Table

SELECT enpl oyee_id, |ast_name, job_id, hire_date,
conmi ssi on_pct

FROM  enpl oyees
WHERE enpl oyee_id = 113;
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Inserting Specific Date Values

* Add a new employee.

I NSERT | NTO enpl oyees
VALUES (114,
"Den’, ’Raphealy’,
" DRAPHEAL’ , ' 515.127. 4561’ ,
TO DATE(’ FEB 3, 1999', ' MON DD, YYYY' ),
" AC_ACCOUNT", 11000, NULL, 100, 30);
1 row created.
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Inserting Specific Date and Time Values

The DD- MON- YY format is usually used to insert a date value. With this format, recall that the
century defaults to the current century. Because the date also contains time information, the default
time is midnight (00:00:00).

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

The example on the dide records information for employee Raphealy in the EMPLOYEES table. It
setsthe HI RE_DATE column to be February 3, 1999. If we used the following statement instead
of the one shown on the dide, the year of the H RE_DATE isinterpreted as 2099.

I NSERT | NTO enpl oyees
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 correct century automaticaly, even if it is not the
current one.
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Creating a Script

« The DEFI NE command creates an iSQL*Plus
variable and stores the value.

» & is a placeholder for the variable value.

DEFI NE departnent _id = 40
DEFI NE departnent _nane = "Hunan Resources"
DEFI NE | ocati on = 2500

| NSERT | NTO departnments
(departnment id, departnent_nane, |ocation_id)

VALUES (&departnent _id, ' &departnment _nanme’,
&l ocation);
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Creating a Script

The DEFI NE command specifies a user variable and assignsit a CHARvalue, or lists the value
and variable type of asingle variable or all variables.

Syntax

DEF[ I NE] [variable]|[variable = text]

Where:

Vari abl e Represents the user variable whose value you wish to assign or
list.

t ext Represents the CHAR value you wish to assign to variable.
Enclosetext in single quotesif it contains punctuation or
blanks.

vari abl e = text Defines (names) a user variable and assigns it a CHAR value.

Enter DEFI NE followed by variable to list the value and type of variable. Enter DEFI NE with no
clausesto list the values and types of al user variables. Y ou can save your command with
substitution variables to afile and execute the commandsin the file. The example on the dide
records information for a department in the DEPARTMENTS table.

Do not prefix the i SQL* Plus substitution parameter with the ampersand (&) when referencing it in
the DEFI NE command. Use adash (- ) to continue an iSQL* Plus command on the next line.
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Copying Rows
from Another Table

* Write your | NSERT statement with a subquery.

| NSERT | NTO sal es_reps(id, nane, salary, comn ssion_pct)
SELECT enpl oyee_id, |ast_nane, salary, conm ssion_pct
FROM  enpl oyees
VWHERE job_id LIKE ' %REP% ;

4 rows created.

Do not use the VALUES clause.

 Match the number of columns in the | NSERT clause
to those in the subquery.
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Copying Rows from Another Table

You can use the | NSERT statement to add rows to atable where the values are derived from
existing tables. In place of the VALUES clause, you use a subquery.

Syntax
I NSERT | NTO table [ colum (, colum) ] subquery;
In the syntax:
tabl e isthe table name
col um is the name of the column in the table to populate
subquery isthe subquery that returns rowsinto the table

The number of columns and their datatypesin the column list of the | NSERT clause must match

the number of values and their data types in the subquery. To create a copy the rows of atable, use
SELECT * inthe subquery.

I NSERT | NTO copy_enp
SELECT *

FROM enpl oyees;
For more information, see Oracle SQL Reference, “ SELECT,” Subqueries section.
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Using a Subquery in an | NSERT

statement
| NSERT | NTO
( SELECT enpl oyee_i d, |ast_nane,
email, hire_date, job_id, salary,

departnent _id
FROM  enpl oyees
WHERE departnent _id = 50)
VALUES (99999, ’'Taylor’, 'DTAYLOR ,
TO DATE(’ 07-JUN-99’, ' DD MON-RR ),
' ST_CLERK', 5000, 50);

1 row creat ed.
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Using a Subquery in an | NSERT Statement
Y ou can use a subquery in place of the table name in the | NTOclause of the | NSERT statement. Use
thel NSERT | NTOclauseto specify the target object or objects into which Oracleisto insert data.

The select list of this subquery must have the same number of columns as the column list of the
VALUES clause. Any rules on the columns of the base table must be followed in order for the | NSERT
statement to work successfully. For example, you could not put in a duplicate employee Id, nor leave out
avalue for amandatory not null column.
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Using the W TH CHECK OPTI ON Keyword
on DML Statements

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

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

| NSERT | NTO ( SELECT enpl oyee_id, |ast_name, email,
hire date, job_id, salary,departnent _id
FROM  enpl oyees
WHERE departnent _id = 50 WTH CHECK OPTI ON)
VALUES (99998, 'Smith', "JSM TH ,
TO DATE(’ 07-JUN-99’, ' DD MON-RR ),
'ST_CLERK', 5000, 10);

INSERT INTO (SELECT employee_id, last_name, email,
*

EEREOE at hine 1:
CEA-01402: wiew WITH CHECE OPTION where-clause wolation
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The W TH CHECK OPTI ONKeyword
Specify W TH CHECK OPTI ONtoindicate that, if the subquery isused in place of atablein an

| NSERT, UPDATE, or DELETE statement, no changes to that table are permitted which would produce

rowsthat are not included in the subguery.

In the example shown, the W TH CHECK OPTI ON keyword is used. The subquery identifes rows that
are in department 50. The value provided for DEPARTMVENT | Dit inthe VALUES list is 10, which

violates the CHECK OPTI ON. The above query can be rewritten as.
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The W TH CHECK OPTI ONKeyword (Continued)
| NSERT | NTO (SELECT enpl oyee id, |last_nane, emil,

hire_date, job_id, salary,departnent_id
FROM  enpl oyees

WHERE departnment _id = 50 WTH CHECK OPTI ON)
VALUES (99998, 'Snith’, "JSMTH ,
TO DATE(’ 07-JUN-99', 'DD- MON-RR' ),
' ST_CLERK', 5000, 50);

Thefollowing statement islegal even though the value for DEPARTMENT_| D violates the condition of
the subquery where _clause:

| NSERT | NTO (SELECT enpl oyee_id, |ast_nanme, email,
hire_date, job_id, salary,departnent_id
FROM  enpl oyees
VWHERE departnent_id = 50)
VALUES (99998, 'Smith', "JSMTH ,
TO DATE(’ 07-JUN-99', ' DD-MON-RR ),
' ST_CLERK', 5000, 10);
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Overview of the Explict Default Feature

* The explicit default feature allows you to use the
DEFAULT keyword where the column default value

is desired.

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

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

» Explicit defaults can be used in | NSERT and UPDATE
statements.
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Explicit Defaults

The DEFAULT keyword can be used in | NSERT and UPDATE statementsto identify a default column
value. If no default value exists, anull valueis used.
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Using Explicit Default Values

o DEFAULT with | NSERT:

I NSERT | NTO departnents

(departnent _id, departnent_name, nanager _id)
VALUES (300, 'Engineering’ , DEFAULT);
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Using Explicit Default Values

Specify DEFAULT to set the column to the value previoudy specified as the default value for the

column. If no default value for the corresponding column has been specified, Oracle sets the column to
null.

In the example shown, the | NSERT statement uses a default value for the MANAGER _| D column. If
thereis no default value defined for the column, anull valueisinserted instead.
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The UPDATE Statement Syntax

« Modify existing rows with the UPDATE statement.

UPDATE t abl e
SET colum = value [, colum = value, ...]
[ WHERE condi tion];

« Update more than one row at a time, if required.
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Updating Rows
You can modify existing rows by using the UPDATE statement.

In the syntax:
tabl e isthe name of the table
col um is the name of the column in the table to populate
val ue isthe corresponding value or subquery for the column
condi tion identifies the rows to be updated and is composed of column names

expressions, constants, subqueries, and comparison operators
Confirm the update operation by querying the table to display the updated rows.
For more information, see Oracle SQL Reference, “ UPDATE.”

Note: In general, use the primary key to identify asingle row. Using other columns may unexpectedly
cause severa rowsto be updated. For example, identifying a single row in the EMPLOYEES table by
name is dangerous because more than one employee may have the same name.
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Updating Rows in a Table

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

UPDATE enpl oyees

SET departnent _id = 70
WHERE enpl oyee_i d = 113; |
1 row updat ed.

» All rows in the table are modified if you omit the

VWHERE clause.
UPDATE copy_enp
SET departnent _id = 110;

23 rows updat ed.
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Updating Rows (continued)
The UPDATE statement modifies specific rows, if the WHERE clause is specified. The dide
example transfers employee 113 (Popp) to department 70.
If you omit the WHERE clause, all the rowsin the table are modified.

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

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

UPDATE enpl oyees
SET job_id = SELECT job_id
FROM enpl oyees

WHERE enpl oyee id = 205),
salary = SELECT sal ary

FROM enpl oyees

WHERE  enpl oyee_id = 205)

WHERE enpl oyee id = 114,
1 row updat ed.
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Updating Two Columns with a Subquery

Y ou can update multiple columnsin the SET clause of an UPDATE statement by writing multiple
subqueries.

Syntax
UPDATE t abl e
SET colum =
(SELECT col um
FROM t abl e
WHERE condi ti on)
[ ,colum =
(SELECT col um
FROM t abl e

WHERE condition)]
[WHERE condition ] ;

Note: If no rows are updated, a message “0 rows updated.” is returned:
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Updating Rows Based
on Another Table

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

UPDATE
SET departnent _id

(SELECT departnent _id
FROM lenpl oyees |
WHERE enpl oyee i d

(SELECT job_id
FROM [enpl oyees |
WHERE enpl oyee id

100)
WHERE job id

200) ;

1 row updat ed.
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Updating Rows Based on Another Table
Y ou can use subqueries in UPDATE statements to update rowsin atable. The example on the dide
updates the COPY_EMP table based on the values from the EMPLOYEES table. It changes the
department ID of all the employees who have the same JOB_| D as the employee with the
EMPLOYEE | D 200. It updates their department ID to the same department 1D as the employee
with the EMPLOYEE_| D 100.
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Updating Rows:
Integrity Constraint Error

‘\6\'
AN
\0\
UPDATE enpl oyees Qf"
SET departnent _id = 55 Y
WHERE department _id = 110; ‘66
&
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TTPDATE emplovees
EEROCE at line 1:

OFA-02291: integrity constraint (SQL_EUEMP DEPT FK) wiclated - parent key not found
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Integrity Constraint Error

If you attempt to update arecord with avalue that istied to an integrity constraint, an error is
returned.

In the example on the dide, department number 55 does not exist in the parent table,
DEPARTMENTS, and so you receive the parent key violation ORA- 02291.

Note: Integrity constraints ensure that the data adheres to a predefined set of rules. A subsequent
lesson coversintegrity constraintsin greater depth.
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The DELETE Statement

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

DELETE [FROM table
[ WHERE condi tion];
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Deleting Rows
Y ou can remove existing rows by using the DELETE statement.

In the syntax:
tabl e is the table name.
condi tion identifies the rowsto be deleted and is composed of column names,

expressions, constants, subqueries, and comparison operators.

Note: If no rows are deleted, a message “0 rows deleted.” is returned:
For more information, see Oracle SQL Reference, “ DELETE.”
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Deleting Rows from a Table

« Specific rows are deleted if you specify the WHERE
clause.

DELETE FROM depart nents

WHERE departnent _nane = ' Fi nance’;
1 row del et ed.

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

DELETE FROM copy_enp;
23 rows del et ed.
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Deleting Rows (continued)

Y ou can delete specific rows by specifying the WHERE clause in the DELETE statement. The dide
example deletes the Finance department from the DEPARTIVENTS table. Y ou can confirm the delete
operation by displaying the deleted rows using the SELECT statement.

SELECT *
FROM departnments
WHERE departnent_nanme = ' Fi nance’;

no rows sel ected.

If you omit the WHERE clause, all rowsin the table are deleted. The second example on the dide deletes
al the rows from the COPY_EMP table because no WHERE clause has been specified.

Example

Remove rows identified in the WHERE clause.
DELETE FROM enpl oyees

WHERE enpl oyee_id = 114;
1 row del et ed.

DELETE FROM departnents

WHERE departnent _id IN (30, 40);
2 rows del et ed.
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Deleting Rows Based
on Another Table

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

DELETE FROM enpl oyees
VWHERE department_id =

( SELECT departnent _id
FROM departnents
WHERE department _nanme LIKE ’* %ublic%)

1 row del et ed.
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Deleting Rows Based on Another Table

Y ou can use subqueries to delete rows from atable based on values from another table. The
example on the dide deletes al the employees who are in a department where the department
name contains the string “Public.” The subguery searches the DEPARTMENTS tableto find the
department number based on the department name containing the string “Public.” The subquery

then feeds the department number to the main query, which deletes rows of datafrom the
EMPLOVYEES table based on this department number.
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Deleting Rows:
Integrity Constraint Error

oY
DELETE FROM depar t ment s 66\6\9 ai\J e
VWHERE departnent _id = 60; (o)
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DELETE FEOW departments
EEEOE at line 1:

OFA-02292 integrity constraant (0L ETTEMP DEPT FE) wiolated - child rec ord found
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Integrity Constraint Error
If you attempt to delete arecord with avalue that istied to an integrity constraint, an error is
returned.
The example on the dide tries to del ete department number 60 from the DEPARTMENTS table, but
it resultsin an error because department number is used as aforeign key in the EMPLOYEES table.
If the parent record that you attempt to delete has child records, then you receive the child record
found violation ORA- 02292.

The following statement works because there are no employees in department 70:
DELETE FROM departnents
WHERE departnment _id = 70;

1 row del et ed.
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The MERGE Statement

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

* It performs an UPDATE if the row exists and an
| NSERT if it is a new row.
— Avoids multiple updates
— Increases performance and ease of use
— Is useful in data warehousing applications
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MERGE Statements

SQL has been extended to include the MERGE  statement. This statement allows you to update or insert
arow conditionaly into atable, thus avoiding multiple UPDATE statements. The decision whether to
update or insert into the target table is based on a condition in the ON clause.

Since the MERGE command combines the | NSERT and UPDATE commands, you need both | NSERT
and UPDATE privileges on the target table and the SELECT privilege on the source table.

The MERGCE statement is deterministic. Y ou cannot update the same row of the target table multiple
timesin the same MERCE statement.

An dternative approach isto use PL/SQL loops and multiple DML statements. The MERGE statement,
however, is easy to use, and more simply expressed asa single SQL statement.

The MERGE statement is suitable in anumber of data warehousing applications. For example, in adata

warehousing application, you may need to work with data coming from multiple sources, some of which
may be duplicates. The MERGE statement allows you to conditionally add or modify rows.
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The MERGE Statement Syntax

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

MERGE | NTO tabl e nane table_alias
USI NG (tabl e| view] sub_query) AS ali as
ON (join condition)
VWHEN MATCHED THEN
UPDATE SET
coll = col val 1,
col 2 = col 2_val
VWHEN NOT MATCHED THEN
| NSERT (colum_|Iist)
VALUES (col um_val ues);
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Merging Rows

VHEN MATCHED |

Y ou can update existing rows and insert new rows conditionally by using the MERGE statement.

In the syntax:
| NTO clause specifies the target table you are updating or inserting into
USI NG clause identifies the source of the data to be updated or inserted.
This can be atable, view or subquery
ONclause The condition upon which the MERGE operation either

updates or inserts

WHEN NOT MATCHED condition

For more information, see Oracle SQL Reference, “ MERGE.”
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Merging Rows

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

MERGE | NTO copy_enp c
USI NG enpl oyees e
ON (c.enployee_id = e. enpl oyee_id)

VWHEN MATCHED THEN
UPDATE SET

c.first_nanme
c.l ast _nane

e.first_nane,
e. |l ast _nane,

c.department _id
VWHEN NOT MATCHED THEN
| NSERT VALUES(e. enpl oyee_id, e.first_nanme, e.last_nane,
e.enmnil, e.phone_nunber, e.hire_date, e.job_id,
e.sal ary, e.conmm ssion_pct, e.nanager _id,
e. department _id);

e.department _id
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Example of Merging Rows

The exampl e shown matches the EMPLOYEE | Din the COPY_EMP tableto the EMPLOYEE | D
in the EMPLOYEES table. If amatch isfound, the row in the COPY_EMP table is updated to match
the row in the EMPLOYEES table. If therow is not found, it isinserted into the COPY_EMP table.
The complete code for the example in the dide is given in the next page.
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Example of Merging Rows (Continued)
MERGE | NTO copy_enp c
USI NG enpl oyees e
ON (c.enployee id = e.enployee_id)
VWHEN MATCHED THEN
UPDATE SET

c.first_nane = e.first_nane,
c.last_nane = e.last_nane,
c.emuil = e.emil,

c. phone_nunber = e. phone_nunber
c.hire_date = e.hire_date,
c.job_id = e.job id,

c.sal ary = e.sal ary,

c.commi ssion_pct = e.conm ssion_pct,
c. manager _id = e. manager _i d,
c.departnment _id = e.departnent_id

VWHEN NOT MATCHED THEN
| NSERT VALUES(e. enpl oyee id, e.first_nane, e.last_nane,
e.emai |, e.phone_nunber, e.hire_date, e.job_id,
e.salary, e.commission_pct, e.nmanager _id,
e. departnent _id);
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Merging Rows

SELECT *
FROM COPY_EMP;

no rows sel ected

MERGE | NTO copy_enp ¢

USI NG enpl oyees e

ON (c.enployee id = e.enpl oyee_id)
WHEN MATCHED THEN

UPDATE SET

VWHEN NOT MATCHED THEN
| NSERT VALUES. . .;

SELECT ~
FROM COPY_EMP;

20 rows sel ect ed.
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Example of Merging Rows

The condition C. EMPLOYEE | D = E. EMPLOYEE | Disevaluated. Because the COPY_EMP tableis
empty, the condition returns false: there are no matches. The logic fallsinto the WHEN NOT MATCHED
clause and the MERGE command inserts the rows of the EMPLOYEES table into the COPY_EMP table.

If rows existed in the COPY_EMP table and employee IDs matched in both tables (the COPY_EMP and
EMPLOYEES tables), the existing rowsin the COPY_EMP table would be updated to match the

EMPLOYEES table.
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Database Transactions

A database transaction consists of one of the
following:

« DML statements which constitute one consistent
change to the data

e One DDL statement
e One DCL statement
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Database Transactions

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

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

An implicit transaction is started when aDDL or DCL statement isissued. A DDL statement or a DCL
statement is automatically committed and therefore implicitly ends a transaction.

Statementsin a Transaction

Type Description

Data manipulation Consists of any number of DML statements that the Oracle Server
language (DML) treats as a single entity or alogical unit of work

Data definition language | Consists of only one DDL statement

(DDL)

Data control language Consists of only one DCL statement

(DCL)
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Database Transactions

* Begin when the first DML SQL statement is
executed

* End with one of the following events:
— A COW T or ROLLBACK statement is issued
— A DDL or DCL statement executes (automatic commit)
— The user exits iISQL*Plus
— The system crashes
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When Does a Transaction Start and End?

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

 ACOW T or ROLLBACK statement isissued
« A DDL statement, such as CREATE, isissued
A DCL statement isissued
* Theuser exitsiSQL*Plus
* A machinefails or the system crashes
After one transaction ends, the next executable SQL statement automatically starts the next transaction.

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

COMM T and ROLLBACK statements enable you to:

 Ensure data consistency

* Preview data changes before making changes
permanent

o Group logically related operations

Copyright © Oracle Corporation, 2001. All rights reserved.
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Controlling Transactions

Ti ne COW T

. -€
Transaction

DELETE

SAVEPO NT A <

| NSERT

UPDATE

SAVEPO NT B

Y | NSERT ROLLBACK ROLLBACK ROLLBACK
to SAVEPO NT B to SAVEPO NT A
A-33 Copyright © Oracle Corporation, 2001. All rights reserved.

Explicit Transaction Control Statements
Y ou can control the logic of transactions by using the COMM T, SAVEPO NT, and ROLLBACK

statements.
Statement Description
COW T Ends the current transaction by making all pending data changes

permanent

SAVEPO NT nane

Marks a savepoint within the current transaction

SAVEPO NT nane

ROLLBACK ROLLBACK ends the current transaction by discarding all pending
data changes
ROLLBACK TO ROLLBACK TO SAVEPQA NT rolls back the current transaction to

the specified savepoint, thereby discarding any changes and or
savepoints created after the savepoint to which you are rolling back.
If you omit the TO SAVEPQO NT clause, the ROLLBACK statement
rolls back the entire transaction. As savepoints are logical, thereis
no way to list the savepoints you have created.
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Rolling Back Changes
to a Marker

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

* Roll back to that marker by using the ROLLBACK
TOSAVEPQO NT statement.

UPDATE. . .

SAVEPQO NT updat e_done;
Savepoi nt created.

| NSERT. . .

ROLLBACK TO updat e_done;
Rol | back conpl ete.
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Rolling Back Changes to a Savepoint

Y ou can create a marker in the current transaction by using the SAVEPO NT  statement which

divides the transaction into smaller sections. Y ou can then discard pending changes up to that
marker by using the ROLLBACK TO SAVEPQO NT statement.

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

Note: SAVEPQO NT isnot ANSI standard SQL.
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Implicit Transaction Processing

* An automatic commit occurs under the following
circumstances:

— DDL statement is issued
— DCL statement is issued

— Normal exit from iSQL*Plus, without explicitly issuing
COW T or ROLLBACK statements

 An automatic rollback occurs under an abnormal
termination of iISQL*Plus or a system failure.
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Implicit Transaction Processing

Status Circumstances

Automatic commit DDL statement or DCL statement is issued.
iSQL*Plus exited normally, without explicitly issuing COVM T or
ROLLBACK commands.

Automatic rollback Abnormal termination of iSQL*Plus or system failure.

Note: A third command is availablein iSQL*Plus. The AUTOCOVM T command can be toggled on or
off. If set to on, each individual DML statement is committed as soon asit is executed. Y ou cannot roll
back the changes. If set to off, the COMM T statement can still be issued explicitly. Also, the COWM T
statement isissued when aDDL statement isissued or when you exit from iSQL*Plus.

System Failures

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

From iSQL*Plus, anormal exit from the session is accomplished by clicking on the Exit button. With
iSQL*Plus, anormal exit is accomplished by typing the command Exit at the prompt. Closing the
window isinterpreted as an abnormal exit.
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State of the Data
before COMM T or ROLLBACK

 The previous state of the data can be recovered.

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

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 within the affected rows.

A-36 Copyright © Oracle Corporation, 2001. All rights reserved.

Committing Changes
Every data change made during the transaction istemporary until the transaction is committed.
State of the data before COVM T or ROLLBACK statements are issued:

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

e Thecurrent user can review the results of the data manipulation operations by querying the tables.

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

» Theaffected rows are locked; other users cannot change the data in the affected rows.
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State of the Data after COWM T

Data changes are made permanent in the database.
The previous state of the data is permanently lost.
All users can view the results.

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

All savepoints are erased.

A-37 Copyright © Oracle Corporation, 2001. All rights reserved.

Committing Changes (continued)
Make al pending changes permanent by using the COMM T statement. Following a COVM T statement:
» Datachanges are written to the database.
» Theprevious state of the datais permanently lost.
» All users can view the results of the transaction.

» Thelockson the affected rows are released; the rows are now available for other usersto perform
new data changes.

» All savepoints are erased.
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Committing Data

 Make the changes.

DELETE FROM enpl oyees
WHERE enpl oyee_id = 99999;
1 row del et ed.

| NSERT | NTO departnents
VALUES (290, 'Corporate Tax’, NULL, 1700);
1 row inserted.

« Commit the changes.

COW T;
Commit conpl ete.
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Committing Changes (continued)
The dide example deletes arow from the EMPLOYEES table and inserts a new row into the
DEPARTIVENTS table. It then makes the change permanent by issuing the COVM T statement.
Example

Remove departments 290 and 300 in the DEPARTMENTS table, update arow in the COPY_EMP
table. Make the data change permanent.

DELETE FROM depart nents
WHERE departnent _id IN (290, 300);
2 rows del et ed.

UPDATE copy_enp
SET departnent _id
WHERE enpl oyee i d
1 row updat ed.
COW T;

Commit Conpl et e.

80
206;
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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.
e Locks on the affected rows are released.

DELETE FROM copy_enp;
22 rows del eted.
ROLLBACK;

Rol | back conpl ete.
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Rolling Back Changes

Discard all pending changes by using the ROLLBACK statement. Following a ROLLBACK
statement:

» Datachanges are undone.

» Theprevious state of the datais restored.

» Thelockson the affected rows are released.
Example

While attempting to remove arecord from the TEST table, you can accidentally empty the table.
Y ou can correct the mistake, reissue the proper statement, and make the data change permanent.
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Rolling Back Changes (Continued)

DELETE FROM test;
25, 000 rows del et ed.

ROLLBACK;
Rol | back conpl ete.

DELETE FROM test
WHERE id = 100;

1 row del et ed.

SELECT *
FROM t est
WHERE id = 100;

No rows sel ect ed.

COW T;
Commi t conpl et e.
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Statement-Level Rollback

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

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

The user should terminate transactions explicitly
by executing a COVM T or ROLLBACK statement.
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Statement-Level Rollbacks

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

Oracleissues an implicit commit before and after any data definition language (DDL) statement. So,
even if your DDL statement does not execute successfully, you cannot roll back the previous statement
because the server issued a commit.

Terminate your transactions explicitly by executinga COMM T or ROLLBACK statement.
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Read Consistency

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

» Changes made by one user do not conflict with
changes made by another user.

* Read consistency ensures that on the same data:
— Readers do not wait for writers
— Writers do not wait for readers
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Read Consistency

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

Y ou need read consistency so that the following occur:
» Thedatabase reader and writer are ensured a consistent view of the data.
» Readers do not view datathat isin the process of being changed.
* Writersare ensured that the changes to the database are done in a consistent way.

» Changes made by one writer do not disrupt or conflict with changes another writer is
making.

The purpose of read consistency isto ensure that each user sees data asit existed at the last
commit, before a DML operation started.
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Implementation of Read Consistency

User A
Y
’\ UPDATE enpl oyees Data
[\N/Il.ll SET  salary = 7000 — > blocks
'\/f WHERE |ast_name = ' Goyal ’;
g _ Rollback
segments
) changed
SELECT * SN | and
l{\k,l'-”, FROM user A. enpl oyees;| | Read = unchanged
B consistent ‘;atfa
image efore
“old” data
User B
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Implementation of Read Consistency

Read consistency is an automatic implementation. It keeps a partial copy of the database in rollback
segments.

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

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

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

When a DML statement is committed, the change made to the database becomes visible to anyone
executing a SELECT statement. The space occupied by the “old” datain the rollback segment fileis
freed for reuse.

If the transaction is rolled back, the changes are undone:
» Theoriginal, older version, of the datain the rollback segment is written back to the table.
» All users see the database asit existed before the transaction began.
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Locking

In an Oracle database, locks:

* Prevent destructive interaction between concurrent
transactions

Require no user action
Automatically use the lowest level of restrictiveness
Are held for the duration of the transaction
Oracle database locks are of two types:
— Explicit locking
— Implicit locking
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What Are Locks?

L ocks are mechanisms that prevent destructive interaction between transactions accessing the same
resource, either a user object (such astables or rows) or a system object not visible to users (such as
shared data structures and data dictionary rows).

How the Oracle Database Locks Data

Oraclelocking is performed automatically and requires no user action. Implicit locking occurs for SQL
statements as necessary, depending on the action requested. Implicit locking occurs for al SQL
statements except SELECT.

The users can also lock data manually, which is called explicit locking.
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Implicit Locking

 Two lock modes

— Exclusive: Locks out other users

— Share: Allows other users to access
» High level of data concurrency

— DML: Table share, row exclusive

— Queries: No locks required

— DDL: Protects object definitions
e Locks held until commit or rollback
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DML Locking

When performing data mani pul ation language (DML) operations, the Oracle Server provides data
concurrency through DML locking. DML locks occur at two levels:

» A sharelock isautomatically obtained at the table level during DML operations. Share lock mode
allows severa transactionsto acquire share locks on the same resource.

* Anexclusivelock isacquired automatically for each row modified by aDML statement.
Exclusive laocks prevent the row from being changed by other transactions until the transaction is
committed or rolled back. Thislock ensures that no other user can modify the same row at the
same time and overwrite changes not yet committed by another user.

» DDL locks occur when modifying a database object such as atable.
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Summary

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

Statement Description
| NSERT Adds a new row to the table
UPDATE Modifies existing rows in the table
DELETE Removes existing rows from the table
MERGE Conditionally inserts or updates data in a table
COWM T Makes all pending changes permanent
SAVEPQO NT Allows arollback to the savepoint marker
ROLLBACK Discards all pending data changes
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Summary

In thislesson, you should have learned how to manipulate datain the Oracle database by using the
| NSERT, UPDATE, and DELETE statements. Control data changes by using the COVM T,
SAVEPQO NT, and ROLLBACK statements.

The Oracle Server guarantees a consistent view of data at all times.
Locking can beimplicit or explicit.
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Practice A Overview

This practice covers the following topics:
 Inserting rows into the tables

« Updating and deleting rows in the table
« Controlling transactions
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Practice A Overview

In this practice, you will add rows to the MY_ EMPLOYEE table, update and delete data from the table,
and control your transactions.
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Practice A
Insert datainto the MY_ EMPLOYEE table.

1. Runthestatementinthel abA 1. sqgl script to build the MY_EMPLOYEE table that will be used
for the lab.

2. Describe the structure of the MY_ EMPLOYEE tabl e to identify the column names.

| Hame | Null? | Type
D INOT MULL NUMBER(4)
ILAST _MAME | WARCHARZ(25)
IFIRST_MNAME | WARCHAR2(25)
IUSERID | WARCHARZ(3)
\SALARY | NUMBER( 2)

3. Add thefirst row of datato the MY_ EMPLOYEE table from the following sample data. Do not list the
columnsinthel NSERT clause.

| D | LAST_NAME FI RST_NANME USERI D SALARY
1 | Patel Ral ph r pat el 895

2 | Dancs Betty bdancs 860

3 Biri Ben bbi ri 1100

4 | Newman Chad chewnman 750

5 | Ropeburn Audr ey ar opebur 1550

4. Populate the MY_EMPLOYEE table with the second row of sample data from the preceding list. This
time, list the columns explicitly inthe | NSERT clause.

5. Confirm your addition to the table.

|ID | LAST NAME | FIRST NAME | USERID | SALARY
|1 |Patel IRalph rpatel | A95
| 2 |Dan|::5 |Eiett'_-,r |h|:|an|:5 | 860
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Practice A (continued)

6. Write an insert statement in atext file named | oadenp. sql toload rowsinto the
MY_EMPLOYEE table. Concatenate the first letter of the first name and the first seven characters
of the last name to produce the userid.

7. Populate the table with the next three rows of sample data 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 [Ralph patel | 595
| 2 |Dann:s |Eiett3.f |hdan|:s | gE0
| 3 |Biri Ben |bbiri | 1100
| 4 |Newman |Chad |cnewman | 7a0
| ] |Rnpe|:|urn |Audreg,r |arupe|:|ur | 1450

9. Make the data additions permanent.
Update and delete datain the MY_EMPLOYEE table.

10. Change the last name of employee 3 to Drexler.

11. Change the salary to 1000 for al employees with asalary less than 900.

12. Verify your changesto the table.
|ID | LAST NAME | FIRST NAME | USERID | SALARY
|1 |Patel [Ralph rpatel | 1000
| 2 |Dan|::5 |Eiett3,r |hdan|:5 | 1000
|3 |Drexler Ben |bbiri | 1100
| 4 |Newman |Chad |cnewman | 1000
| 5 |Rnpe|:|urn |Audreg,f |ar|:|pe|:|ur | 1550

13. Delete Betty Dancs from the MY_ EMPLOYEE table.

14. Confirm your changesto the table.
[ID | LAST NAME | FIRST NAME | USERID | SALARY
|1 |Patel [Ralph patel | 1000
| 3 |Drexler [Ben |bbiri | 1100
| 4 |Newman |Chad |cnewman | 1000
| ] |ane|:|urn |»'-‘audreg,r |arupe|:|ur | 1550
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Practice A (continued)
15. Commit all pending changes

Control datatransaction to the MY_EMPLOYEE table.
16. Populate the table with the to add Betty Dancs data by using the script that you created in step 6.
17. Confirm your addition to the table.

|ID | LAST NAME | FIRST NAME | USERID | SALARY

|1 |Patel Ralph rpatel | 1000
| 3 |Drexler Ben |bbiri | 1100
| 4 |Newman |Cha|:| |cnewman | 1000
| 5 |Rnpe|:|urn |£—Kudreg,f |arupehur | 1550
| 2 |Elett3,r |Dan|:s |dhett3,r | iail]

18. Mark an intermediate point in the processing of the transaction.
19. Empty the entire table.

20. Confirmthat the tableis empty.
21. Discard the most recent DELETE operation without discarding the earlier | NSERT operation.
22. Confirm that the the most recent DELETE has been discarded.

[ID | LAST NAME | FIRST NAME | USERID | SALARY

|1 |Patel Ralph rpatel | 1000
| 3 Drexler Ben Ibhiri | 1100
| 4 |Newman |Chad |cnewman | 1000
| 5 |Rnpehurn |Audreg,r |arnpehur | 1550
| 2 |Elettg,f |Danc5 |dhett3,r | tafl]
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Reporting with SQL*Plus
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SQL*Plus SET Command Variables

« The SET command affects the way that SQL*Plus
runs commands

« SET commands can be used to control:
— Number of blank lines between records
— Number of spaces between columns
— Characters used to underline column headings
— Value to display for null values
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SQL*Plus SET Command Variables

SQL*Plus enables you to execute SQL commands and PL/SQL blocks, and to perform many additional
tasks as well. Through SET commands, you can control the format in which the output of aquery is

displayed to the user.
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Additional SET Command Variables

RECSEP
RECSEPCHAR
SPACE
UNDERLI NE
V\RAP

NULL
HEADSEP
NEWPAGE
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SET Comm

and Values

SET Value

Description

RECSEP {WR APPED]| EA[ CH|\ OFF}

Controls the printing of record separators. WRAPPED prints a
record separator only after wrapped lines; EACH prints a record
separator following each row.

RECSEPCHAR{ | ¢}

Character printed between records

SPA[ CE] {1|n} Sets the number of spaces between columns

UND[ ERLI NE] {-| C| ON| OFF} Sets the characters to use to underline column headings

VRA[ P] { OFF| O\p Controls the truncation of dataitem display

NULL text Sets the text that represents anull value in the result of a SQL
SELECT statement

HEADSEP Specifies the character to be used between column headings

NEWP[ AGE] {1 n} Sets the number of blank lines before the top of each page

(O=formfeed)
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Using SET Command Variables

SET RECSEP and SET RECSEPCHAR _

SET RECSEP EACH

SET RECSEPCHAR

SELECT enpl oyee i d, |ast_nane
FROM  enpl oyees

WHERE enpl oyee id < 103;

EMPLOYEE_| D LAST_NAME

100 King

101 Kochhar

102 De Haan

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

Using SET RECSEP EACHand SET RECSEPCHAR _

The example in the dide usestwo SET commands to separate each row returned by the SELECT

statement. The SET RECSEP EACH command prints one blank line between each record in the

output. The SET RECSEPCHAR command changes the record separator character from a space
to an underline.
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Using SET Command Variables

SET SPACE and SET UNDERLI NE

SET SPACE 2

SET UNDERLI NE =

SELECT enpl oyee id, |last _nane, salary

FROM  enpl oyees

WHERE enpl oyee_id < 103;

EMPLOYEE | D LAST_NAME SALARY
100 King 24000
101 Kochhar 17000
102 De Haan 17000
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Using SET SPACE and SET UNDERLI NE

The example in the dide usestwo SET commands to alter the spacing between the columns
returned by the SELECT statement. The SET SPACE 2 command places two spaces between
columns. The SET UNDERLI NE = command sets the underline character beneath column

headingsto an equa sign.
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Using SET Command Variables

SET NULL

SET NULL Nul |

SELECT enpl oyee_i d, |ast_name, conm ssion_pct
FROM  enpl oyees

WHERE departnent _id IN (20, 80);

EMPLOYEE | D LAST_NAME COWM SSI ON_PCT
149 Zl ot key 5
174 Abel 3
176 Tayl or 9
201 Hartstein Nul |
202 Fay Nul |
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Using the Additional SET Command Variables
The examplein the dide usesthe SET NULL command to display all null values as Null.

Oracle9i: SQL for End Users B- 6




Using SET Command Variables

SET NEWPAGE

SET NEWPAGE 3

SELECT enpl oyee_id, |ast_nane, nanager_id
FROM  enpl oyees

VWHERE enpl oyee id < 103;

EVMPLOYEE_| D LAST_ NAME MANAGER | D
100 King
101 Kochhar 100
102 De Haan 100
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Using SET NEWPAGE
The examplein the dide usesthe SET NEWPAGE 3 command to set the number of blank lines
that are displayed before each page in the output to 3.

Oracle9i: SQL for End Users B-7




The TTI TLE and BTI TLE Commands

Display headers and footers:

TTI[TLE] [text|OFF| ON|

Set the report header:

TTI TLE ' Sal ary| Report’

Set the report footer:

BTI TLE ’* Confidenti al’
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Using the TTI TLE and BTl TLE Commands

Usethe TTI TLE command to format page headers and the BTI TLE command for footers. Footers
appear at the bottom of the page according to the PAGESIZE value.

The syntax for BTI TLE and TTI TLE isidentical. Only the syntax for TTI TLE is shown. Y ou can use
the vertical bar (] ) to split the text of thetitle across severd lines.

In the syntax:
t ext Represents the title text; enter single quotesif the text is more than one word.

The TTI TLE examplein the dide sets the report header to display Salary centered on one line and
Report centered below it. The BTl TLE example sets the report footer to display Confidential.

Note: The dide gives an abridged syntax for TTI TLE and BTI TLE. Various optionsfor TTI TLE and
BTI TLE are covered in other Oracle SQL courses

UseTTI TLE OFF and BTl TLE OFF to clear header and footer settings.
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Using the TTlI TLE Command

TTI TLE * Sal ary| Report’
SELECT enpl oyee_id, |ast_nane,
FROM  enpl oyees;

sal ary, manager _id

Tue Jun 19
Sal ary

Repor t

EMPLOYEE | D LAST NANME
100 King
101 Kochhar
102 De Haan
103 Hunol d

20 rows sel ect ed.

page

SALARY

1
MANAGER | D
100

100

102
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Using the BTlI TLE Command

BTI TLE * Confidential’
SELECT enpl oyee id, |ast _name, salary, nmanager _id
FROM  enpl oyees;

EMPLOYEE | D LAST_NAME SALARY MANAGER | D
~ w0king 24000
205 Higgi ns 12000 101
206 G etz 8300 205

Confi denti al

20 rows sel ect ed.
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Using the BTI TLE Command

The example in the dide uses the BTI TLE command to add the page footer Confidential to the
bottom of each page of the report.

Tips for Using BTl TLEand TTI TLE
 Split the header or footer onto several lines with the vertical bar (] ).
o TTI TLE and BTI TLE remain in effect until reset to another title or turned off, or until the
SQL sessionisover.
» By default, the TI TLE command centers the heading, displays the date in the | eft corner, and
displays the page number in the right corner.
The following example puts the title on the | eft:

TTI TLE LEFT ' Depart nents’
SELECT depart nent _nane
FROM departnents;
Departnents

DEPARTMENT _NAME

Adm ni stration

8 rows sel ect ed.
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Additional COLUMN
Command Options

Control display of columns and headings:

COL[UW] [{colum]|alias} [option]]

* NEW VALUE: Prints data in the title
* NOPRI NT:  Excludes data from output

e CLEAR:

B-11

Resets column display attributes
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COLUMN Command Options

Option Description

NEW V[ AL UE] Specifies avariable to hold a column value that can be used in
the TTI TLE command

NOPRI [ NT] Controls whether or not a column is printed

PRI [ NT]

CLE[ AR] Resets the display attributes for the column to the default

DEF[ AULT] values
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Using the NEW VALUE Command

COLUWN departnent _id new val ue dept num FORVAT 99

TTITLE SKIP 1 CENTER ' Report for Dept:’ deptnum -
SKI P 2 CENTER

BREAK on departnent _id SKIP PAGE ON departnent _id
SELECT | ast_nanme, manager _id, departnent _id, sa
FROM enpl oyees

ORDER BY departnent _id;

lary
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Using the NEW VALUE Option of the COLUVN Command
The example in the dide creates areport that separates the output onto separate pages

for the department number in the report, which isthen used inthe TTI TLE statement

according to
department. The statement uses the NEW VALUE COLUMN option to create a variable (deptnum)
as part of the

header for each page. The BREAK ON command creates new sections in the report for each

department.
Report for Dept: 10
LAST_NAME MANAGER | D DEPARTMENT I D SALARY
Whal en 101 10 4400
Report for Dept: 20

LAST_NAME MANAGER | D DEPARTMENT | D SALARY
Hartstein 100 20 13000
Fay 201 6000

20 rows sel ected.
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Using the NOPRI NT Command

COLUWN departnent _id NOPRI NT new val ue dept num FORVAT 99
TTITLE SKIP 1 ' Report for Dept:’ deptnum -

SKI P 2 CENTER

BREAK ON departnent _id SKIP PAGE ON departnent _id

SELECT | ast_name, manager id, departnent id, salary
FROM enpl oyees

ORDER BY departnent i d;
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Using the NOPRI NT Option of the COLUMN Command
The NOPRI NT CCLUMN command option provides a method of not displaying the column that is
used in the NEW VALUE command, in this case DEPARTMENT _I D. The examplein the dide
creates the same report as the example in the previous dide but uses the NOPRI NT CCOLUMWN
option to hide the DEPARTMENT _I D column in the output.

Report for Dept: 10

LAST _NAME MANAGER | D SALARY
Whal en 101 4400
Report for Dept: 20

LAST NAME MANAGER | D SALARY
Hart stein 100 13000
Fay 201 6000

20 rows sel ected.
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Using the CLEAR Command

Use the CLEARcommand to reset the display

attributes for columns and headings to the default
values.

COLUWN departnent _id CLEAR
COLUWN departnment _nane CLEAR
CLEAR BREAK
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Using the CLEAR command

The CLEAR command resets or erases the current value or setting for the specified option. The examples
on the dide clear the settings for the DEPARTMENT _| D and DEPARTMENT _ NAME columns. CLEAR
BREAK removes the break definition set by the BREAK command.
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The COVMPUTE Command

Calculates and displays summary lines

COWMP[ UTE] [function [LABEL | abel nane]
OF {expr|colum|alias}
ON {expr| col um| al i as| REPORT| FORM ]

Uses various standard computations including:
o AVG

« COUNT
« MAXI MUM
« M NI MUM
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The COVPUTE Command

The COMPUTE command calculates and prints summary lines using the following standard
computations on subsets of selected rows, or lists al COMPUTE definitions.

Function Computes Appliesto Data types

AVG Average of non null values NUMBER

COUNT Count of non null values Al types

MAX | MM Maximum value NUVBER CHAR VARCHARZ
MNIMM Minimum value NUVBER, CHAR VARCHAR?
STD Standard deviation of non null values | NUMBER

SUM Sum of non null values NUVBER

VAR | ANCE] | Variance on non null values NUMBER
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Using the COVPUTE Command

[ BREAK-ONJOB_I'D SKI'P 1

COWUTE SUM OF salary ON job_id

SELECT job_id, |ast_nane, salary

FROM  enpl oyees

WHERE job id IN (’ ST CLERK , ’'SA REP)
ORDER BY job_id, salary;

JOB_ I D LAST_NAVE SALARY
SA REP G ant 7000

Tayl or 8600

Abel 11000
kkkkkkkxkxx Do
sum 26600
ST _CLERK  Vargas 2500

7 rows sel ect ed.
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The COVMPUTE Command (continued)
The example in the dide uses the COVPUTE command to cal culate and display the total salary for
each job title listed in the WHERE clause. Theresult isalist of employees for each job title, with a

sdary total at the end of each job section. The sectioning of the output can be performed on any
column in the table. The ORDER BY clauseis used on the JOB_| D column to ensure that jobs are

grouped together for each total.
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Using BREAK with COMPUTE

BREAK ON departnent _id SKIP 2

COWUTE MAX OF sal ary ON departnent _id

SELECT departnent _id, |ast_nane, salary
FROM  enpl oyees

WHERE job id IN ('ST_CLERK , 'SA REP)
ORDER BY departnent _id, salary;

DEPARTMENT | D LAST NAME SALARY
50 Var gas 2500

Mat os 2600

k) kkkhhkkikkk*k - e
maxi mum 3500
80 Tayl or 8600

7 rows sel ect ed.
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Using BREAK with the COMPUTE Command
The examplein the dide uses the BREAK and SKI P options with the COVPUTE command to
display blank lines between each total.
The“maximum” line generated by the COMPUTE statement represents the highest salary of a
clerk, or sales representative in each department.
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Using LABEL with COMPUTE

BREAK ON departnent _id SKIP 2

COWUTE MAX LABEL Max_Sal OF salary ON departnent _id
SELECT departnent _id, |ast_nane, salary

FROM  enpl oyees

VWHERE job_id IN (' ST_CLERK , 'SA REP)

ORDER BY departnent _id, salary;

DEPARTMENT _| D LAST_NAME SALARY
50 Var gas 2500

Mat os 2600

Davi es 3100

Raj s 3500

R e O I L .

Max_Sal 3500

7 rows sel ect ed.
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Using LABEL with the COMPUTE Command

The examplein the dide uses the LABEL option with the COMPUTE command to rename the
maximum row created by the COVPUTE statement.
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Example of Creating a
Report Script

COLUWN j ob_id NOPRI NT new val ue jobnanme FORVAT A9
TTI TLE -

SKIP 1 CENTER ' Sal aries for’ -

SKIP 1 CENTER j obnane -

SKIP 2

BREAK on job_id SKIP PAGE

COWUTE AVG LABEL '’ OF salary ON job_id @
BTI TLE * Top Secret’

SELECT job_id, last_nane, hire_date, salary
FROM  enpl oyees

ORDER BY job_id, salary; @
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How to Create a Report Script

1

IS2 L

~

Use the NEW VALUE CCLUMN command to create a variable to hold the job title for
each page of the report.

Usethe TTI TLE command to create a heading for each report page:

e Add acentered heading, Salaries for job name, to the top of the report. Split the heading
onto two lines.

e Leaveablankline.

Use the BREAK command to start a new report page for each job title.

Use the COMPUTE command to calcul ate the average sdary for each job.

Use the BTl TLE command to add a Top Secret footer to each page of the report.

Add the query for the report to list al employees. Group the output by job to ensure
that the rows are listed correctly above the averages for each job.

Save the script to afile.
Use the START command to start the script.
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@ > Top Secret

@ Sal aries for = @

Output of Report Script

> AC_ACCOUNT

LAST_NAME H RE_DATE SALARY

T
o6

14 rows sel ect ed.
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Output of Report Script

1
2.
3.

Thejob ID changes for each page of the report.
The heading appears centered above the report.

A new page is started when all employeesfor a job have been listed and the average salary has
been calculated.

The average sdary is computed for the job listed.
The Top Secret footer appears at the bottom of each page of the report.
All employeesfor each job title are listed.
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Practice 1 Solutions

1

Initiate an iSQL* Plus session by using the user ID and password provided by the instructor.

SQL commands are always held in the buffer.
True

iSQL* Plus commands are used to query data.
False. The SQL command SELECT is used to query data.

Show the structure of the DEPARTMENTS table.
DESC departnents

Select al information from the DEPARTMENTS table.
SELECT *
FROM depart nents;

Show the structure of the EMPLOYEES table.
DESC enpl oyees
Using thistable, perform the following actions:

Display the last name and hire date for each employee.
SELECT | ast _nanme, hire_date
FROM  enpl oyees;
Display the hire date and last name for each employee, with the hire date appearing first.
SELECT hire_date, |ast_nane
FROM  enpl oyees;
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Practice 1 Solutions (continued)

9. Display the last name, hire date, and annual salary, excluding commission, for
each employee. Label the annual salary column as ANNUAL

SELECT | ast _nane, hire_date, salary*12 ANNUAL
FROM  enpl oyees;

10. List dl the specific job idsthat exist in the organization.

SELECT DI STINCT job_id
FROM enpl oyees;

11. Select the last_name, department 1D, and hire date for all employees.

Display the data as shown:
SELECT | ast _name| |’ has worked in departnent
"|| departnent _id||’ since '||hire_date AS

"WHO, WHERE, AND VHEN'
FROM enpl oyees;
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Practice 2 Solutions

1. You can order by a column that you have not selected.
True

2. Thisstatement will execute successfully.
SELECT *
FROM  enpl oyees
WHERE sal ary*12=9600;

True. Demonstrate this, if required.

3. Display the last name of the with the employee ID 104.

SELECT | ast _nane
FROM  enpl oyees
WHERE enpl oyee_ i d=104;

4. Display the last name, manager 1D, and salary for al employeesin department 20.

SELECT | ast_name, manager i d, sal ary
FROM  enpl oyees
WHERE departnent _id = 20;

5. Display the last name and hire date of all employees whose last name begins with the | etter
H.

SELECT | ast_nane, hire_date
FROM  enpl oyees
WHERE | ast _nanme LIKE ' H% ;

6. Display the last name, manager ID, and salary for all employees whose sdlary isin the
range of $6000 through $8000.

SELECT | ast _name, manager i d, salary

FROM  enpl oyees
WHERE sal ary BETWEEN 6000 AND 8000;
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Practice 2 Solutions (continued)

7. Display the employee ID and last namefor al clerks (JOB_| D = ST_CLERK) and who
work for manager 100 or 124.

SELECT enpl oyee_id, |ast_nane
FROM  enpl oyees

VWHERE job_id=" ST_CLERK

AND manager _id IN (100, 124);

8. Display the employee ID, last name, and manager ID for all employees whose sdary is
greater than $2500 and who work in department 50.

SELECT enpl oyee_id, |ast_nanme, manager _id
FROM  enpl oyees

WHERE sal ar y>2500

AND depart ment _i d=50;

9. Display the last names and salary for al employeeswho work for the manager with the
manager I1D 124, starting with the employee with the highest salary and ending with the
employee with the lowest salary.

SELECT | ast_name, salary
FROM enpl oyees

WHERE manager id =124
ORDER BY sal ary DESC,

10. Display the last name, job ID, and salary for al non sales employees who are earning less
than $2000 or more than $15000.

SELECT | ast_nanme, job id, salary

FROM  enpl oyees

VWHERE job id <> 'SA MAN

AND sal ary NOT BETWEEN 2000 AND 15000;
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Practice 3 Solutions

1 Single-row functions work on many rows to produce a single result.
False
2. Display the last name and salary plus $600 for al employeesin department 20.

The name should be displayed in capitals.

SELECT UPPER(| ast _nane) AS NAME, salary + 600
FROM  enpl oyees
WHERE departnent _id = 20;

3. Display the employee ID, last name, and salary increased by 15% and expressed as awhole
number, for all employeesin department 20. Round up any centsin the new salary amounts to the
nearest dollar. Give the column the heading, SAL+15% as shown:

SELECT enpl oyee_i d, |ast_nane,

ROUND( sal ary * 1.15) AS "SAL+15%
FROM  enpl oyees
WHERE departnment i d=20;

4, Produce the following list of employees and their jobs.

SELECT last_nane||’ works as a
| | LOWER(j ob_id) AS "Enpl oyees and Jobs"
FROM  enpl oyees;

5. Display the employee ID, last name, monthly commission percentage, and
monthly commission pct rounded to two decimal placesfor all sales people.
(JOB_ID = *SA MAN or JOB ID =" SA REP)

Note: COVWM SSI ON_PCT isan annual figure.

SELECT enpl oyee i d, |ast_name, conm ssion_pct/12,
ROUND( conmi ssi on_pct/ 12, 2) COVvM ROUNDED

FROM  enpl oyees

WHERE job_id in ('SA MAN, 'SA REP);
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Practice 3 Solutions (continued)

6. Produce aone-column report showing the first name and last name of each employee separated by a
dash (-). Give the column the heading Employee Details, as shown:

SELECT first_nane|]|’- '|]|last_name AS
"Enpl oyees Detail s"

FROM  Enpl oyees;

7. Display thelast name, job ID, and tota annual income (including commission where
applicable) for al employees.

SELECT | ast_nane, job_id,
salary * 12 * (1+NVL(conmi ssion_pct,0)) ANNUAL_ SAL
FROM enpl oyees;

8. Display the employee number, name, and salary plus the commission amount increased by 20% for al
employees.

SELECT enpl oyee_id, | ast_nane,

sal ary*(1+NVL(conmmi ssi on_pct*0.2,0)) " NEW SALARY"
FROM  enpl oyees;
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Practice 4 Solutions

1. Display the last name and hire date of all employeeswiththejob ID | T_PROG. Display the hire
date as shown:

SELECT | ast_nane, TO CHAR(hire date,’ MM DD/ YYYY') HIRED IN
FROM  enpl oyees
VWHERE job_id = 1T_PROG ;

2. Determine the annual salary (excluding commission) and six-month review date for all employees
with thejob ID ST_CLERK. Give the column an alias of REVI EW

SELECT | ast_nane, salary*12,
ADD MONTHS( hire_date, 6) REVI EW
FROM  enpl oyees
VWHERE job_id = ST _CLERK ;

3. Display the last name and number of days between today and the start date for all employees with
the letter G asthefirst letter of their name.

SELECT | ast _name, SYSDATE- hire_date DAYS_EMPLOYED
FROM  enpl oyees
WHERE | ast _nane LIKE ' G% ;

4. Display the number of months that Taylor has been employed with the company. Give the column
an aias of MONTHS

SELECT | ast _name, MONTHS BETWEEN( SYSDATE, hi re_date) MONTHS

FROM  enpl oyees
WHERE | ast _name=' Tayl or’ ;
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Practice 4 Solutions (continued)

5. For employeesin department 20, display the last name and hire date as shown. Specify the dlias as
DATE_HI RED after your expression. Pay particular attention to the case used in the letters of the
hire date.

SELECT | ast _nane,

TO CHAR(hire_date,’ fmvonth, Ddspth YYYY' ) AS
DATE_HI RED

FROM  enpl oyees
WHERE depart nent i d=20;

6. For employeesin department 60, display each employee’ slast name, hire date, and salary review
date. Assume that the review date is one year after the hire date. Give the review date column an
alias of REVI EW Order the output in ascending order of hire date.

SELECT last_nanme, TO CHAR(hire_date,’ DD- MON- YYYY')
H RE_DATE,

TO_CHAR( ADD_MONTHS( hi re_dat e, 12) , ' DD- MON- YYYY)
REVI EW

FROM enpl oyees
WHERE depart nment _i d=60
ORDER BY hire_date;

7. Display the last names of all employees who were hired after March 15, 1998. Use the date format
03/15/1998.

SELECT | ast _nane
FROM  enpl oyees
VWHERE H RE _DATE > TO DATE(’ 03/15/1998' ,’ MM DD YYYY');

8. Create asingle-column report that lists sales representatives (JOB | D = * SA REP' ) and their

monthly salaries as shown in the following output. Pay particular attention to the case used in the
letters and the formatting of the salary amounts.

SELECT | NI TCAP(|l ast _nane) | |

" earns’ || TO CHAR(sal ary,’ $99,999)||’ a nonth’
MONTHLYSALARI ES

FROM  enpl oyees
VWHERE job_id = SA REP;
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Practice 4 Solutions (continued)

9. Display the date of the first Monday in the year 2001. Give the column the heading as Monday.

SELECT NEXT_DAY(’ 31- DEC- 2000’ ,’ Monday’) AS " Monday"

FROM  DUAL;

10. Display the last names and hire dates of al employees who have been with the company for more than 10
years.
SELECT | ast_nane, TO CHAR(hire_date,’ DD- MON- YYYY' ) H REDATE

FROM  enpl oyees
VWHERE MONTHS_ BETWEEN( SYSDATE, HI RE_DATE) / 12>10;

11. Display the last name and hire date for all employees who were hired in 1987.
SELECT | ast_nane, TO CHAR(hire_date,’ DD- MON- YYYY' ) HI REDATE

FROM  enpl oyees
VWHERE TO CHAR(hire_date,’ DD- MON- YYYY') LIKE ' 94987 ;

12. Display the last name and hire date for all employees whosejob ID is ST_CLERK, starting with the clerk
who was hired first and ending with the clerk who was hired most recently.

| ast _name, TO CHAR(hire_date,’ DD- MON-YYYY' ) H REDATE

SELECT
FROM enpl oyees
VHERE job_id = ST_CLERK

CRDER BY hire_dat e;

13. Display the last name, hire date, hire date rounded to the MONTH, and hire date rounded to the YEAR
for employees with an employee ID is greater than 170. The column headings should be as given below.

SELECT | ast_name, TO CHAR(hire_date,’ DD- MON- YYYY' ) HI REDATE,
TO _CHAR(round(hire_date,” MONTH ),’ DD- MON- YYYY' )
ROUND_MONTH,
TO _CHAR(round(hire_date,’” YEAR ),’ DD- MON- YYYY' ) ROUND_YEAR

FROM enpl oyees
WHERE enpl oyee id > 170;
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Practice 5 Solutions

1. Display the last name, department 1D, and department name of al employees, in department name order.
SELECT e.l ast_nanme, e.departnent_id, d.departnment_nane
FROM enpl oyees e, departnents d
WHERE e. departnent _i d=d. departnent __id
ORDER BY d. depart nent _nane;
2. Display the last name, salary, and department name of all employees who earn more than
$10,000.
SELECT e.l ast_name, e.salary, d.departnent_nane
FROM enpl oyees e, departnents d
WHERE e. departnent _i d=d. departnent _id
AND e. sal ary>10000;

3. Display the last name, sdary, and department name for al employeesin the accounting department.
SELECT e.l ast_nane, e.salary, d.departnent_name
FROM enpl oyees e, departnents d
WHERE e. departnent _i d=d. departnent _id
AND d. depart ment _nane=" Accounting’;

4. Display the last name, job, department name, and location ID for all employees whose office hasthe
location 1D 1400.

SELECT e.l ast_name, e.job_id,
d. departnment _nane, d.location_id
FROM enpl oyees e, departnents d
WHERE e. departnent _i d=d. departnent _id
AND d. 1l ocation_i d=1400;
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Practice 5 Solutions (continued)
5. Display alist of employeesincluding last name, job, salary, and grade level.

SELECT e.last_nane, e.job_id, e.salary, j.grade_|evel
FROM enpl oyees e, job_grades |
WHERE e.salary BETWEEN j .l owest _sal AND j. hi ghest sal;

6. Using question 5, show only employeesin grade C.

SELECT e.last_nane, e.job _id, e.salary, j.grade | evel
FROM enpl oyees e, job_grades |

WHERE e.salary BETWEEN j .| owest _sal AND j. hi ghest_sal
AND j.grade_l evel = C;

7. For employeesin department 20, display the last name, department ID, the name of the
employee’s manager and department ID of their manager.

SELECT e.l ast_name, e.departnent id,
m | ast _nane MANAGER, m departnent _id
FROM  enpl oyees e, enpl oyees m
WHERE e. manager _i d=m enpl oyee_i d
AND e. department _i d=20;

8. Find all employees who joined the company before their manager.

SELECT e.last_nane, to_char(e. hire_date,’ DD- MON- YYYY')
H REDATE, m | ast _nane MR
to_char(m hire_date,’” DD- MON- YYYY ) H REDATE
FROM enpl oyees e, enployees m
WHERE e. manager _i d=m enpl oyee_i d
AND e. hire_dat e<m hire_dat e;

9. For each employee, display the last name, the last name of the employee’ s manager and the manager’s
department name.
SELECT e.last_nanme, mlast_name MR

d. depart ment _name MGER_DEPT
FROM enpl oyees e, enployees m departnents d
WHERE e. manager _i d=m enpl oyee_i d
AND m depart nent i d=d. departnent i d;
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Practice 5 Solutions (continued)

10. Display the last name and the last name of the manager for al employees who work in the same
department as their manager.
SELECT e.l ast_nanme, mlast_nanme MR

FROM enpl oyees e, enployees m
WHERE e. nanager i d=m enpl oyee_id
AND e. department i d=m departnent i d;

11. Display the employee ID, last name, department ID, department name,and city for all employees
those last names begin with H.

SELECT enpl oyee_id, |ast_nane, e.departnent _id,
departnment _nane, city
FROM enpl oyees e , departnments d, |ocations |
WHERE e.departnent _id = d.departnent _id
AND d.location_id = 1.location_id and
| ast _nanme |ike ' H®%
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Practice 6 Solutions

1 Determine the validity of the following statements. Circle either True or False.
a. Group functions work acrass many rows to produce one result.
True

b. Group functionsinclude nullsin calculations.
False

2. Find the earliest hire date of an employee.
SELECT TO CHAR(M N( hire_date),’ DD- MON- YYYY' ) EARLIEST
FROM  enpl oyees;

3. Find the highest salary paid to an employee.
SELECT MAX(sal ary) MAX_SALARY

FROM  enpl oyees;

4, Find the total monthly salary paid to al clerks.
SELECT SUM sal ary) CLERK PAYROLL
FROM  enpl oyees
VWHERE job_id=" ST _CLERK ;

5. Display the maximum salary, the minimum salary, and the difference between them for staff who
were hired in 1999.
SELECT MAX(sal ary), M N(sal ary),
MAX(sal ary) - M N(sal ary) DI FFERENCE
FROM  enpl oyees
WHERE hire_date
BETWEEN TO DATE(’ 01- JAN- 1999’ , ' DD- MON- YYYY' ) AND
TO _DATE(’ 31- DEC- 1999’ , ' DD- MON- YYYY' ) ;

6. Find the minimum, average, and maximum salaries of all employees.
SELECT M N(sal ary) LOWAEST, AV sal ary) AVERAGE,
MAX(sal ary) H GHEST
FROM  enpl oyees;
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Practice 6 Solutions (continued)

7. Display the minimum and maximum salary for each job ID.

SELECT job_id, MN(salary) MN SAL, MAX(sal ary) MAX SAL
FROM enpl oyees
GROUP BY job_id;

8. Determine the number of managers without listing them.

SELECT count (di stinct(nmanager _id)) "No. of managers"
FROM  enpl oyees;

9. Find the average monthly salary and average annual income for each job ID. Remember that only salesmen
earn commission.

SELECT job_id, AV@ sal ary) Average_Sal ary,
AVE 12*sal ary* ( 1+NVL( comm ssi on_pct, 0)))
Aver age_Annual _| ncone
FROM enpl oyees
GROUP BY job_id;
10. Display the department numbers and the total number of employees working for each department. Order the
resultsin the descending order of the number of employeesin each department.

SELECT departnent _id, count (*) TOTAL_EMPLOYEES
FROM  enpl oyees

GROUP BY departnent _id

ORDER BY count (*) DESC;
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Practice 7 Solutions

1. Answer thefollowing questions:
a.  Which query runsfirst with a subquery?
Inner query.
b. You cannot use the equal operator if theinner query returns more than one value.
i. If theanswer istrue, why, and what operator should be used ?
ii. If theanswer isfase, why
True
Theequal operator expectsonevaluein return. UsethelN operator.

2. Display the last name, manager ID, and salary for al employees in the same department  as
Matos.

SELECT | ast _nanme, manager _id, salary

FROM  enpl oyees

WHERE departnent _id =
( SELECT department id
FROM  enpl oyees
WHERE | ast _nanme = Matos’);

3. Display the employee ID, last name, and salary for al employees with asaary above the
average saary.

SELECT enpl oyee_id, |ast_nane, salary
FROM  enpl oyees
WHERE salary >
( SELECT AV sal ary)
FROM  enpl oyees);

4, Display the last name and salary for all employees who have the same manager as
Zlotkey.

SELECT | ast_nane, sal ary
FROM  enpl oyees
WHERE manager _id =
( SELECT manager _i d
FROM  enpl oyees
WHERE | ast _name ='Zl ot key’);
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Practice 7 Solutions (continued)

5. Find the employees who earn the same salary as the highest salary in each
job ID. Sort in descending order of the salary.

SELECT | ast _nanme, job_id, salary Hi ghest_salary
FROM enpl oyees
WHERE salary IN
( SELECT MAX( sal ary)
FROM enpl oyees
GROUP BY job_id)
ORDER BY sal ary DESC;

6. Find the empl oyees who earn the same salary asthe lowest salary for ajob.
Sort in ascending order of the salary.

SELECT last_name, job_id, salary LONEST_SALARY
FROM enpl oyees
WHERE salary IN
( SELECT M N( sal ary)
FROM enpl oyees
GROUP BY job_id)
ORDER BY sal ary;
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Practice 7 Solutions (continued)
7. Display al the employees who have worked longer than Gietz.

SELECT | ast _name, TO CHAR(hire_date,’ DD- MON- YYYY') HI REDATE
FROM  enpl oyees
WHERE hire date < (SELECT hire_date

FROM  enpl oyees

WHERE | ast _name = Getz');

8. Display the last name and job ID for al the employees (excluding sales people) with an
annual salary greater than the average annual remuneration
AVE 12*sal ar y* ( 1+NVL( comm ssi on_pct, 0))) for sales people.

Hint: (JOB_ID = ' SA_REP")

SELECT | ast_nane, job_id
FROM  enpl oyees
VWHERE sal ary*12 >
( SELECT AVE 12*sal ary* (1+NVL(comi ssion_pct, 0)))
FROM  enpl oyees
VWHERE job_id = ' SA REP)
AND job id <> 'SA REP;

9. Display the names and salaries for all employees who work out of the Oxford office.
Hi nt : Usethe LOCATI ONS table to retrieve the city.

SELECT | ast _name OXFORDTEAM sal ary
FROM  enpl oyees
WHERE departnment _id =
( SELECT departnent _id
FROM departnments
WHERE | ocation_ id =
(SELECT | ocation_id
FROM | ocat i ons
WHERE city = ' Oxford'));
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Practice 7 Solutions (continued)

10. Display the employee ID and last names for al employees who report to King.

SELECT enpl oyee_id, |ast_name
FROM  enpl oyees
WHERE nmanager id =
( SELECT enpl oyee_i d
FROM enpl oyees
WHERE | ast _nane="King');

11. Display all the employees whose manager works in department 20.

SELECT | ast _nane
FROM  enpl oyees
WHERE nmnager _id IN
( SELECT enpl oyee_id
FROM  enpl oyees
WHERE departnent _id = 20);
12. Display the department 1D, last names and job ids for all employees who work
in the sales department.

SELECT departnent _id, last_name, job_id
FROM  enpl oyees
WHERE departnent _id =
( SELECT departnent id
FROM departnents
WHERE departnent _nanme = 'Sales’);
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Practice 8 Solutions

1. a A single ampersand substitution variable prompts only once.

False. The single ampersand substitution variable prompts every time the command is
executed.

b. The DEFI NE command is a SQL statement

False. The DEFI NE command is aiSQL*Plus command. It isissued within a SQL
script file.

2. Write astatement that prompts a user for a department number at run time and then displays the
employee last name, number, and salary for each employee in the department:

SELECT | ast _nanme, enpl oyee_id, salary
FROM  enpl oyees
WHERE departnent _id = &depart nment nunber;

3. Write ascript that prompts the user for two datesin the DD- MON- YYYY format. The script displays the
employee last name, number, salary and hire date of each employee hired between these two dates.
Savethe script as8Lab3. sgl usingtheSave Scri pt button.

SELECT | ast_nane, enployee id salary,
TO_CHAR(hire_dat e, ’ DD- MON- YYYY' ) H REDATE

FROM  enpl oyees

WHERE hire_date BETWEEN

TO DATE( ' & ow _date’,’ DD- MON- YYYY')

AND TO DATE( ’ &hi gh_date’,’ DD- MON- YYYY' ) ;
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Practice A Solutions

Insert data into the MY_ EMPLOYEE table.
1. Run the statement inthe | abA_1. sql script to build the MY_EMPLOYEE table that will
be used for the lab.

CREATE TABLE ny_enpl oyee
(id NUVBER(4) CONSTRAINT my_enpl oyee id _nn NOT NULL,
| ast _name VARCHAR2(25),
first_name VARCHAR2(25),
userid VARCHAR2(8),
salary NUMBER(Y9, 2));

2. Describe the structure of the MY_ EMPLOYEE table to identify the column names.
DESCRI BE mnmy_enpl oyee

3. Add thefirst row of datato the MY_EMPLOYEE table from the following sample data. Do
not list the columnsin the | NSERT clause.

ID LAST_NAME | FIRST_NAME | USERID SALARY
1 Patel Ralph rpatel 895
2 Dancs Betty bdancs 860
3 Biri Ben bbiri 1100
4 Newman Chad cnewman 750
5 Raopeburn Audrey aropebur 1550
| NSERT | NTO mmy_enpl oyee
VALUES (1, 'Patel’, '"Ralph', ’'rpatel’, 895);
4. Populate the MY_ EMPL OYEE table with the second row of sample data from the
preceding list. Thistime, list the columns explicitly inthe | NSERT clause.
I NSERT | NTO ny_enpl oyee (id, |ast_nane, first_nane,
userid, salary)
VALUES (2, 'Dancs’, 'Betty’, 'bdancs’,
5. Confirm your addition to the table.
SELECT *
FROM ny_enpl oyee;
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Practice A Solutions (continued)

6. Write an insert statement in atext filenamed | oadenp. sql toload rowsinto the MY EMPLOYEE
table. Concatenate the first letter of the first name and the first seven characters of the last name to
produce the userid.

SET VERI FY OFF
I NSERT | NTO ny_enpl oyee
VALUES (&p_id, '&p _last_nane’, '&p first_name’,
| ower (substr(’ & _first_name’, 1, 1) ||
substr(’ &_last_nane’, 1, 7)), &p_salary);
SET VERI FY ON

7. Populate the table with the next three rows of sample data by running the insert statement in the script
that you created.

SET VERI FY OFF
| NSERT | NTO ny_enpl oyee
VALUES (&p_id, '&p last_nane’, '& first_nane’,
| ower (substr(’ & first_nane’, 1, 1) ||
substr(’ &_l ast_name’, 1, 7)), &p_salary);
SET VERI FY ON

8. Confirm your additionsto the table.

SELECT *
FROM ny_enpl oyee;

9. Make the data additions permanent.

COW T;
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Practice A Solutions (continued)

Update and delete data in the M¥_ EMPLOYEE table.
10. Change the last name of employee 3 to Drexler.

UPDATE ny_enpl oyee

SET | ast _nane = 'Drexler’
WHERE id = 3;

11. Change the salary to 1000 for all employees with asaary less than 900

UPDATE ny_enpl oyee
SET salary = 1000
WHERE sal ary < 900;

12. Verify your changes to the table.

SELECT
FROM

id,last_nane,

first_nanme, userid, salary
my_enpl oyee;

13. Delete Betty Dancs from the MY_ EMPLOYEE table.

DELETE

FROM ny_enpl oyee

WHERE | ast _name = ' Dancs’;

14. Confirm your changes to the table.
SELECT *

FROM my_enpl oyee;

15.Commit all pending changes.
COWM T,;

Control datatransaction to the MY_EMPLOYEE table.

16. Populate the table with the to add Betty Dancs data by using the script that you created in step 6.
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Practice A Solutions (continued)

SET VERI FY OFF

I NSERT | NTO ny_enpl oyee VALUES (&p_id, ’'&p_ | ast_nane’,
"&p _first_nanme’, |l ower(substr(’ & _first_nane’, 1, 1)
|| substr(’ &p_last_nanme’, 1, 7)), &p_salary);
SET VERI FY ON

17. Confirm your addition to the table.

SELECT *
FROM my_enpl oyee;

18. Mark an intermediate point in the processing of the transaction.

SAVEPO NT step_18;

19. Empty the entire table.

DELETE
FROM ny_enpl oyee;

20. Confirm that the table is empty.

SELECT *
FROM  ny_enpl oyee;

21. Discard the most recent DELETE operation without discarding the earlier | NSERT operation.
ROLLBACK TO step_18;
22. Confirm that the the most recent DELETE has been discarded.

SELECT *
FROM ny_enpl oyee;
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COUNTRI ES Table

DESCRI BE countri es

b _Name _ Nullz |
[COUNTRY_ID |MOT MULL [CHAR2) |
(COUNTRY_MNAME I |[ARCHARZ(40) |
IREGION_ID I [NUMBER |

SELECT * FROM countri es;

Fﬁ\i‘ e
ICA  ||Canada 2

|DE ||German3,r 1 |
UK ||United Kingdaorm 1|
|US ||United States of America || 2 |
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DEPARTMENTS Table

DESCRI BE departnents

| Name | Null? |
IDEPARTMENT_ID MOT MULL MUMBER(4) |
IDEPARTMENT_MAME INOT NULL [VARCHARZ(30) |
IMAMAGER_ID | MUMBER(E) |
ILOCATION_ID | MUMBER(4) |

SELECT * FROM depart nments;

DEPARTMENT _ID i| DEPARTMENT MAME

| MAMAGER ID || LOCATION ID |

|

| 10 || Administration | 200 || 1700 |
| 20 |Marketing I 201 || 1800 |
| 50 || Shipping I 124 || 1500 |
| B0 (IT I 103 || 1400 |
| a0 |[Sales | 149 | 2500 |
| 90 || Executive I 100 || 1700 |
| 110 |[Accounting I 205 || 1700 |
| 190 |Gontracting | I 1700 |

g rows selected.
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EMPLOYEES Table

DESCRI BE enpl oyees

| Name | Null? | Type
[EMPLOYEE_ID MOT MULL INUMBER(B)
FIRST_MAME | WARCHARZ (20)
ILAST _MNAME IMOT MULL WARCHARZ (25)
[EMAIL IMOT MULL WARCHARZ (28)
IPHOME_MUMBER | WARCHAR (20)
IHIRE_DATE MOT MULL IDATE

UOB_ID IMOT MULL WARCHARZ (10)
|SALARY | INUMBER(S,2)
(COMMISSION_PCT | IMUMBER(2,2)
IMANAGER_ID | INUMBER(E)
IDEPARTMENT_ID | INUMBER(4)

SELECT * FROM enpl oyees;

[EMPLOYEE _ID [FIRST_NAME[LAST_NAME| EMAIL || PHONE_NUMBER |HIRE_DATE

| 100 [Steven King SKING 515.123.4567 17-JUN-57
| 101 |Meena Kaochhar  |[MKOCHHAR (515123 4568 21-5EP-89
| 102 |Lex IDe Haan  |LDEHAAM  (515.123 4569 [13-JAM-23
| 103 |Alexander  |Hunold WWHUNOLD  ||530.423 4567 03-JAM-20
| 104 |Bruce Emet [BERNST 1590423 4560 21-MAY-91
| 107 ||Diana ILarentz IDLORENTZ ||590.423 5567 07-FEB-39
| 124 ||Kewin Mourgos  |[KMOURGOS|B50.123 5234 1B-NOY-29
| 141 [Trenna IRajs TRAJS IE50.121 8009 7-0CT-95
| 142 [Cuntis Davies CDAVIES  ||B50.121.2994 29-JAN-37
| 143 |[Randall IMatos IRMATOS  |[B50.121 2874 115-MAR-58
| 144 |Peter M argas IPYARGAS  ||B50.121.2004 09-JUL-98
| 149 | Eleni Zlotkey [EZLOTKEY |I011.44.1344 429018 [29-JAN-00
| 174 |[Ellen A hel [EABEL I011.44 1644 429267 |[11-MAY-96
| 176 |[Jonathon  |[Taylor ITAYLOR  |011.44.1544 429265 24-MAR-93
| 178 |[Kirnberely  |Grant IKGRANT  |I011.44.1644 429263 [24-MAY-39
| 200 |ennifer halen MWYHALEM (515,123, 4444 17-SEP-G7
| 201 |[Michael Hartstein ~ |MHARTSTE (515.123 5555 117-FEB-%6
| 202 |Pat Fay [PFAY [E03.123 BEEE N7-AUG-97
| 205 |Shelley Higgins ISHIGGING  ||[515.123 8080 07-JUN-34
| 206 |[Williarn (Gistz WGIETZ  [515.123.8181 07-JUN-34

20 rows selected.




EMPLOYEES Table (continued)

| JOB.ID |[SALARY|COMMISSION_PCT|MANAGER _ID [DEPARTMENT ID

AD PRES | 24000 | | | 50 |
AD_P | 17000 | I 100 | 90 |
D WP | 17000 | I 100 || 30 |
IT PROG || 2000 I 102 || B0 |
IT PROG | GO00 | | 103 || GO |
IT_PROG || 4200 || I 103 | BO |
ST _MAN | as00 || I 100 || 50 |
ST CLERK || 3500 I 124 || 50 |
ST CLERK | 3100 | | 124 || 50 |
IST_CLERK || 2600 || I 124 || 50 |
IST_CLERK || 2500 || I 124 | 50 |
=4 MAN | 10800 || 2| 100 || a0 |
|54 REP | 11000 | 3|| 143 || EiIII|

=48 _FHEF 5800 | 144
IWIWII—II—II—I

AD ASST | 4400 | 101 || 10|
MK MAN | 13000 || || 100 || 20|
MK REP | 6000 I 201 || 20|
wC MGR | 12000 || I 101 || 110 |
AC ACCOUNT| 8300 || | 205 | 10|

20 rovwes selected.
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JOBS Table

DESCRI BE j obs

| Name | Null? | Type I
JOB_ID [MOT MULL [WARCHARZ(10) |
JOBE_TITLE INOT NULL [VARCHARZ(3S) |
IMIN_SALARY I MUMBER(E) |
IMAX_SALARY | NUMBER(E) |

SELECT * FROM j obs;

|l JoBID | JOB_TITLE | MIN_SALARY | MAX_SALARY |
AD PRES |President | 20000 || 40000 |
AD_P |Administration Vice Prasident || 15000 || 30000 |
AD_ASST | Administration Assistant | 3000 || 6000 |
A MGR |Accounting Manager | g200 || 16000 |
AC_ACCOUNT  ||Public Accountant | 4200 || 9000 |
|SA_WIAN | Sales Manager | 10000 || 20000 |
=4 _REP |Sales Representative | G000 | | 12000 |
|ST_MAN | Stock Manager | 5500 || 8500 |
|ST_CLERK | Stock Clerk | 2000 || 5000 |
IT_PROG |Programmer | 4000 || 10000 |
MK MR | Markeating Manager | 9000 | | 15000 |
IMK_REP |Marketing Representative | 4000 || 9000 |

12 rovws selected.
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JOB_GRADES Table

DESCRI BE j ob_grades

[GRADE_LEVEL
LOWEST SAL
HIGHEST_SAL

[vARCHARZ(3)
[NURBER
|NUMBER

SELECT * FROM j ob_grades;

B rows selected.
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JOB_H STORY Table

DESCRI BE j ob_hi story

| Name | Null? 1 |
[EMPLOYEE_ID [MOT NULL | [MUMBER(E) |
|START_DATE [MOT MULL [DATE |
[END_DATE [MOT MULL |DATE |
\JOB_ID [MOT NULL | [WARCHARZ(10) |
\DEPARTMENT_ID I [MUMBER(4) |
SELECT * FROM j ob_hi story;
| EMPLOYEE ID | START DAT |END DATE | JOBID | DEPARTMENT ID
| 102 [13-JANS3  |[24-JUL98  |IT_PROG I B0 |
| 101 ||[21-5EP-83  [27-0CT-93  ||AC_ACCOUNT || 110 |
| 101 ||[28-0CT-93  15-MARS7  ||AC_MGR I 110 |
| 201 |17-FEB-95  |[19-DEC99  |MK_REP I 20 |
| 114 |24-MARSE  |[31-DECO3  ||ST_CLERK I a0 |
| 122 |[01-JaN-99  |[31-DEC-93  |ST_CLERK I 50 |
| 200 (17-SEP-87  |[17-JUN-33 [|AD_ASST I 90 |
| 176 ||[24-MAR-28  [31-DEC-98  ||SA_REF I a0 |
| 176 |[01-JAN-99  [31-DEC-29  |5A_MAM I a0 |
| 200 [01-JUL94  [31-DECOS  ||AC ACCOUNT || 90 |

10 rowes selected.
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LOCATI ONS Table

DESCRI BE | ocati ons

| Name || Mull? || Type |
ILOCATION_ID NOT MULL NUMBER(4) |
|STREET_ADDRESS | [WARCHARZ(4D) |
IPOSTAL_CODE | [WARCHARZ(12) |
cITY (MOT MULL [WARCHARZ(3O) |
ISTATE_PROVINCE | [VARCHARA(E) |
ICOUNMTRY_ID | |CHAR(2) |

SELECT * FROM | ocati ons;

ILOCATION ID|STREET_ADDRESS |[POSTAL CODE| CITY ||STATE_PROVINCE |[CO |
1400 ERDEI“”E'E"”E“””':“Y 26192 Southlake |Texas us
1500 [2011 Interiors Blvd 99236 south San o ieormia Us
Francisco
| 1700 |[2004 Charade Rd  ||98199 |Seattle  |Washingtaon us |
| 1800 |460 Bloor St. Wy, |[OMMSS 1¥8  |Toronto  ||[Ontario |ca |
Magdalen Centre,
2500 |The Cxford Science |08 978 Oxfard Oxford LIk
Park
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REG ONS Table

DESCRI BE r egi ons

(MOT NULL MUMBER |

IREGION_NAME | 'ARCHARZ(25) |

SELECT * FROM regi ons;

1 ||Eur|:|pe

3 ||Asia
4 |Middle East and Africa

| |
| 2 ||,ﬂameri|:as |
| |
| |
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Oracle9i Architecture

Oracle9i components include the following:
e Oracledi Database
» Oracledi Application Server
* Oracle9i Developer Suite

Oracle9i Database

The Oracle9i Database introduces the following advanced and automated design features that refine
Oracle9i Application Server and Oracle9i Developer Suite to optimize performance for traditional
applications and the emerging hosted application market.

* Oracle9i Real Application Clusters: The next evolutionary step after Oracle Parallel Server,
Oracle9i Real Application Clusters provides out-of-the-box, linear scaling transparency,
compatibility with al applications without redesign, and the ability to rapidly add nodes and disks.

« SystemsManagement: Integrated system management products create a complete view of all
critical components that drive e-business processes. From the client and application server to the
database and host, Oracle9i quickly and completely assesses the overal health of an e-business
infrastructure.

» High Availability and Security: Setting anew standard for high availability, Oracle9i introduces
powerful new functionality in the areas of disaster recovery, system fault recovery, and planned
downtime. Oracle9i offers the most secure Internet platform for protecting company information
through multiple layers of security for data, users, and companies.
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Oracle9i Architecture (Continued)

Included are features for building Internet-scale applications, for providing security for users, and for
keeping data from different hosted user communities separate.

Oracle9i Application Server

Recognized as the leading application server for database-driven Web sites, Oracle9i Application Server
offersthe industry’s most innovative and comprehensive set of middle-tier services.

» Comprehensive Middle-tier Services: Continued innovation within comprehensive middle-tier
services, ranging from self-service enterprise portals, to e-stores and supplier exchange, sustains
the Oracle9i Application Server astheindustry's preferred application server for database-driven
Web sites.

* New Caching Technology: The new caching technology in Oracle9i can dramatically increase
Web-site performance, scalability, and avail ability. Greater numbers of users can be provided with
more personalized, dynamic Web content without adding more application or database servers.

« Scalability and Performance: Superb scalability and performance is now made available for all
Web applications. Oracle Portal services make it easy for Web site developersto deploy enterprise
porta s with centralized management and unified security. Standard Java, with rich XML and
content management support, as well as back-office transactional applications built using Oracle
Forms Developer, can easily be deployed.

»  Wiredess Device Access: Oracle9iAS Wireless can provide accessto al your existing applications
and content from any wireless Web device.

* Busnessinteligence: Oracle9i Application Server has built-in reporting and ad-hoc query
functionality to derive businessintelligence after Web site deployment.

Oracle9i Developer Suite

Oracle9i Developer Suite (formerly known as Oracle Internet Devel oper Suite) is a complete,
integrated suite of development tools for rapidly developing transactional Internet applications and
Web services using Java and XML. Oracle9i Developer Suite supports any language, any operating
system, any development style, any phase of the development life-cycle, and any of the latest
Internet standards.

Components of Oracle9i Developer Suite:

Internet Applications: Oracle Designer including Oracle Software Configuration Manager
(Oracle SCM), Oracle Forms Devel oper, and Oracle JDevel oper including Oracle Business
Components for Java.

Business Intelligence: Oracle Reports Developer, Oracle Discoverer, and Oracle Warehouse
Builder.

How are these components integrated ?

The diagram on the slide depicts a three-tier database architecture. Client machinesin thefirst tier connect
through the HTTP protocol with an Oracle9i Application Server in the second tier. The Oracle9i
Application Server connects with an Oracle9i database in the third tier. The OracleQi Devel oper Suite
interfaces with al the tiersin the architecture.
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Oracle’s Complete Solution

The Oracle object relational database management system (ORDBMYS) isthe Oracle core product. It
includes the Oracle9i Server and severa tools that assist usersin maintaining, monitoring, and using
data. The Oracle data dictionary is one of the most important components of the server. It consists of a
set of tables and views that provide aread-only reference to the database.
The ORDBMS handles various tasks such as the following:

« Managing the storage and definition of data

» Controlling and restricting data access and concurrency

e Providing backup and recovery

* Interpreting SQL and PL/SQL statements
Note: PL/SQL isan Oracle procedura language that extends SQL by adding application logic.
SQL and PL/SQL statements are used by all programs and users to access and manipul ate data stored in
the Oracle database. In some application programs, you may access the database without directly writing

SQL or PL/SQL commands. For example you may click a button or select a check box, but the
applicationsimplicitly use SQL or PL/SQL to execute the request.

iISQL*Plusisan Oracletool that recognizes and submits SQL and PL/SQL statements to the server for
execution and contains its own command language.

Oracle offers awide variety of state-of-the-art graphical user interface (GUI) driven toolsto build
business applications as well as alarge suite of software applications for many areas of business and
industry.
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