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Chapter 1: Introduction

This self-training guide provides information on how to use interactive SQL data
manipulation language (DML).

After readingthis guideand doingthe exercises, you should be ableto:

m  Describearelational databaseand stateits benefits.

m  Create SQL statements to retrieve data, based on specific criteria.

m  Create SQL statements to insert, modify, and delete data from a table.

Anyone who will usebasic SQLDML or who will useSQL in programs can benefit from
the exercises in this manual.

Online Exercises: You cando the exercises in this guideonlinein any one of several
processingenvironments. The exercises aredesigned to be used inthe interactive
environment.

If you want to do the exercises inthis guideonline, you must:

m  Haveonlineaccess tothe demonstration databasethatis provided with the product
installationandis used by the examples and exercises in this guide

m  Know how to access and submitstatement syntax to the interactive SQL tool inyour
environment.

m  Be familiarwith the keyboard and terminal in your environment

Check with your system administrator for accessto the appropriatesystem, database,
andinteractive SQL tool.

Accessing CA IDMS/DB: Before you begin doingthe exercises in this guide in the CA
IDMS/DB environment, be familiarwith documentation of the tool you will useto
submitSQL statements, such as the CA IDMS Common Facilities Guide manual.Also,
check with your system administrator tolearn:

m  The CA IDMS/DC or CA IDMS UCF system to which you should signonsothat you
canaccess the demonstration databaseonline.

Note: The exercises in this guide use mixed upper and lower casecharacters. Before
you invoke the interactive SQL tool, issuethe DCUF SET UPLOW command to CA
IDMS.

m  The dictionarytowhich your SQL session should be connected.

Chapter 1: Introduction 11
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m  The qualifiers of the demonstration databasetablenames —a tablename inan SQL
statement mustincludethe qualifier unlessthequalifier matches the default
schema for your SQL session.

Note: You can set the default schema by submittingthis statement: SET SESSION
CURRENT SCHEMA schema-name.

m  Whether you shouldroll back (eliminate) changes you make to the demonstration
databasewith INSERT, UPDATE, and DELETE statements.

If so, submitthis statement to the CA IDMS Command Facility before you begin the
exercises:

set options autocommit off;

Then, after you finish a session of doing online exercises thatupdate the database
but before you exit the CA IDMS Command Facility, issue this statement:

rollback work;

How to Proceed: If you have had no experience with relational databases, begin with
Chapter 1, "Relational Database Concepts." Read the chapters in order and do the
exercises and review exercises in each chapter. Keep in mind that several people in your
organization may use this guide, soyou probably don't want to mark init.

Ifyou arefamiliar with relational database concepts, begin with Chapter 2, "What Is
SQL?" and read the chapters inorder.

Allowfive to eight hours to complete the entire self-trainingguideincludingthe online
practiceexercises.You can complete the self-trainingguideinone sittingorin several
sessions as follows:

m  Session1—Chapters 1through 4
m  Session2—Chapters5and 6

m  Session3—Chapters 7and 8

Practiceexercises beginin Chapter 3, "Retrieving Data." Each exerciseafter the first
builds on the previous exercise. fyou are doing the exercises online, you can check your
work by lookingat the results shown after the exercise.

In Chapters 3 through 8, you see examples written out in full with the label How it's
done. When you enter these statements online, you'll see a resulttable with the same
contents as the one shown inthe book. The tableinthe book may be abbreviated.

After each example and its result, there are exercises where the SQL statements are not
given. Instead, a description of the requested informationis given,andyou write the
statements necessaryto achieve the result. These exercises areidentified by the labels
Now you try it and Try another.
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Practicing Without Access to a Database: You can go through these exercises without
havingaccess to a database. Simply write out your answers.Then check the correct
answers in Appendix B, "Answers to Exercises (see page 163)."

In Appendix A, "Sample Data Description Language" you will see samplestatements for
databasedefinition thatyou do not enter. They are for your information only.

At the end of each chapter, you will find review exercises coveringthe material you have
juststudied. These exercises allowyouto evaluate how well you have learned the
material presented. You areencouraged to do them.

In addition, Chapters 3 through 7 includescenarios atthe end. Each scenario requires
you to create SQL statements to retrieve or update data based on a specific business
requirement.

Answers to Exercises: Answers to onlineexercises, reviews,and scenarios appearin
Appendix B, "Answers to Exercises" on page 179 B.

The Demonstration Database: In the online practiceexercises, you will accessdata from
the personnel database developed for a company called Commonwealth Auto.

Commonwealth Auto requires data to be maintained on all employees, jobs, skills,
departments, benefits, and projects. Other associated employee informationis also
maintained, but you will notaccess itinthese exercises.

The Human Resources and Accounting departments use the databasefor many of their
activities. In this guide, these departments make requests for reports or information
that you satisfy through your knowledge and use of SQL. The requests concern salary
and budget information, department lists,and vacationand projectupdates. They range
from the simpleto the complex.

The requests are based on actual information maintained by a small corporation.

The Commonwealth Auto databaseconsists of two schemas:
m  DEMOEMPL tables containing employee information
m  DEMOPROJ tables containing project-related information

The informationis maintainedinseveral tables inthedatabase.These are the tablesin
the portion of the databaseyou will use:

Table Schema Contents

ASSIGNMENT DEMOPROJ The assignment of employees to projects

BENEFITS DEMOEMPL The benefits an employee has with the
company

Chapter 1: Introduction 13



Related Publications

Table Schema Contents

CONSULTANT DEMOPROJ Each consultantassociated with the
company

COVERAGE DEMOEMPL Employee's insuranceinformation

DEPARTMENT DEMOEMPL Each department withinthe company

DIVISION DEMOEMPL Each division within the company

EMPLOYEE DEMOEMPL Personal information on each employee
working for the company

EXPERTISE DEMOPROJ The skills each employee possesses

INSURANCE_PLAN DEMOEMPL Details of each insuranceplan

JOB DEMOEMPL The jobs within the company

POSITION; DEMOEMPL The jobs anemployee has heldand is
currently holding within the company

PROJECT DEMOPROJ The projects within the company

SKILL DEMOPROJ The skills throughoutthe company

Note: ;—POSITIONis alsoan SQLkeyword; when itis used to qualifya column name,
the table name must be enclosed in double quotation marks. For example,
"POSITION".column-name. For information aboutqualifying column names, see
Qualifyinga Column Name (see page 119).

Appendix C, "Table Descriptions" presents a description of each column ineachtablein
the database.

Related Publications

The following documents provideadditional information related to the information
containedin this manual.

m  CA IDMS SQL Programming Guide
m  CA IDMS SQL Reference Guide
m  CA IDMS Visual DBA User Guide

m  CA IDMS Common Facilities Guide
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Chapter 2: Relational Database Concepts

Goal

At the end of this chapter, you will be ableto:
m  Define basicrelational databaseterms

m  Listthe components of a relational database
Summary

A relational databaseis a collection of tables containing data. A table consists of
columns (attributes that describethe table) and rows (actual occurrences of data). Data
canbe accessed easilyand quicklyinarelational databaseandis viewedina tabular
format.

This section contains the following topics:

Tables (see page 16)

Relationships Among Tables (see page 18)
Relational Operations (see page 20)

Benefits of a Relational Database (see page 21)
Review (see page 22)
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Tables

Tables

Relational databases presentinformationas a collection of tables. Unless empty, each
table contains related data.

Sample Tables

This diagramshows the EMPLOYEE, SKILL, DEPARTMENT, and PROJECT tables from the
databasefor Commonwealth Auto:

EMPLOYEE DEPARTMENT
[ I I I 1 [ I
1
|EMP_ID |EMP_LNAME |EMP_FNAME |DEPT_ID | |DEPT ID |DEPT_NAME
| | | | | | | |
| | | | 1 | |
|2|96 | CARLSON | THOMAS |4600 | | 5200 | CORPORATE MARKETING
| | | | | | | |
|24|137 | THOMPSON | HENRY |4600 | | 4600 | MAINTENANCE
| | | | | | | |
|2?98 | JACOBS |MARY |5100 | |5100 |BILLING
L | | | | L |
—1
SKILL PROJECT
SKILL _ID |SKILL NAME PROJ_ID |PROJ_DESC
4250 DATA ENTRY €200 NEW BRAND RESEARCH
4370 FILING C240 SERVICE STUDY
4490 GENERAL LEDGER D880 SYSTEM ANALYSIS

The EMPLOYEE table contains data aboutemployees. The SKILL tablecontains
information aboutskillsthatareused in Commonwealth Auto. The DEPARTMENT table
contains information aboutthe departments inthe company. The PROJECT table
contains information about projects.

A tableis made up of columns and rows. A portion of the EMPLOYEE table inthe

Commonwealth Auto databaselooks likethis:

Columns
EMP_ID |EMP_LNAME |EMP_FNAME
| 2096 CARLSON THOMAS
Rows 2437 THOMPSON HENRY
JACOBS MARY

I2598
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Tables

Columns

A tablehas one or more columns. Each column:

m  Hasentries containinga singletypeof data

m  |Isdisplayedvertically

m  |sidentified by a name

For example, the employee ID (EMP_ID) column contains employee IDs, each of whichis

a number. The employee IDs arelisted one below the other. At the top of the columnis
a heading based on the kind of datainthe column.

Rows

A tablehas zero or more rows. Each row:
m  Containsonevalueineach column
m  Isdisplayed horizontally

m [snotnamed

The first partof one row from the EMPLOYEE tablelooks likethis:

| 2096 ' CARLSON | THOMAS

Primary Keys

A business often needs to prevent duplicaterows of data from being stored in the same
table. For example, each employee inthe company needs an employee ID different from
all other IDs. This is a way of distinguishing two employees who have the same name.
You do not want to store two employees who have the same employee ID.

To ensure that duplicaterows are not stored, a column or combination of columns is
identified as a primary key of the table when the tableis defined. Each entry in the
primary key column or columns must be unique; there canbe no duplicates.As a result,
the primary key uniquelyidentifies each row in the table.
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Relationships Among Tables

A row of employee informationinthe EMPLOYEE table is uniquelyidentified by the
employee ID. There is only one row with employee ID 2096 and only one row with
employee ID 2437. However, there can be more than one employee with a firstname of
Mary. The column containingthe firstname is not a unique key:

EMP_ID |EMP_LNAME |EMP_FNAME
2096 CARLSON THOMAS
2437 THOMPSON HENRY

2598 JACOBS MARY

A
Primary key

When you request data from a table and specify a value for the primary key, you see
only one row returned.

Relationships Among Tables

Normally, a databasecontains manytables holdingrelated information. For example, in
the Commonwealth Auto database,there is a table storingemployee informationanda
table storing department information. Since each employee is associated with a
department, there is alogicalrelationship between the two tables.

Foreign Keys

The databasedesigner establishes relationships amongtables by defining foreign keys.
A foreign key is a valueor combination of values in a table that exists as the primary key
inanother table. The names of the columns that make up the foreign key do not have to
be the same as the primary key column names.

When you need to retrieve data intwo tables atthe same time, you use a foreign key
anda primarykey as common columns (columns thatare common between the tables).

18 Self Training Guide



Relationships Among Tables

Here's an illustration of the relationship between the EMPLOYEE and DEPARTMENT
tables:

EMPLOYEE
EMP_ID |EMP_LNAME |EMP_FNAME |DEPT_ID
2096 CARLSON THOMAS 4600
2437 THOMPSON HENRY 4600
2598 JACOBS MARY 5100

DEPARTMENT

DEPT_ID |DEPT_NAME

5200 CORPORATE MARKETING
4600 MAINTENANCE
5100 BILLING

The department ID, DEPT_ID, is the primary key inthe DEPARTMENT tableand a foreign
key inthe EMPLOYEE table.

To find the name of the department that an employee is associated with, you would
match the two tables based on this common column.

To find the name of the department that employee 2096 is associated with, you would
look up the employee inthe EMPLOYEE table based on the employee ID, 2096,and find
department ID 4600.Then you would find the matching department ID4600 in the
DEPARTMENT table to find the department name, Maintenance.
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Relational Operations

Relational Operations

You can manipulatetables to form new tables with relational operations.

The three types of operations that you use most often againsta relational database
involveaccessingspecified rows, particular columns,and more than one table.

Specified Rows (SELECT)
You canrequest that specific rows of data be retrieved from a table ortables.

For example, you canretrieve all information on employees whose lastnames are
Carlson or Jacobs. Information on other employees is notreturned. This type of
operationis called a select operation.

EMPLOYEE

| evp 10 | Emp_LnAME | EMP_FNAME | DEPT ID
T 1

EMP_LNAME | EMP_FNAM

CARLSON | THOMAS

|
JACOBS | MARY
|

| |
| | 1
T l@gEPT_{DCLRLSON | THOMAS | 4600 —
T R——
|
|
|

EMP_ID

[
|
I
| | | | 2096
4600
| THOMPSON | HENRY | 4600 | |
I

2598

I

T

| | I

100 |

| 4598 | JACOBS | MARY | 5100 !

L | | |

Particular Columns (PROJECT)
You canidentify particularcolumns of data to be retrieved.
For example, you canretrieve onlythe lastnameand firstname of each employee inthe

company, inorder to create a personnel list. This type of operationis called a project
operation.

EMP_ID | EMP_LNAME | EMP_FNAME | DEPT_ID
2096 CARLSON THOMAS 4600
2437 THOMPSON HENRY 4600
2598 JACOBS MARY 5100

v

EMP_LNAME | EMP_FNAME
CARLSON THOMAS

THOMPSON HENRY
JACOBS MARY
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Benefits of a Relational Database

More than one table (JOIN)
You canretrieve data from more than one tableat the same time.

For example, to create a listof department names and employees in each department,
you need to retrieve information on each employee alongwith information onthe
department in which the employee works.

This dataisintwo tables: the employee informationand department IDare inthe
EMPLOYEE table, and the department ID and department name are inthe DEPARTMENT
table. You can join the two tables to see both the employee and department
information as a singletable. This type of operationis called a join operation:

EMPLOYEE
EMP_ID |EMP_LNAME |EMP_FNAME |DEPT_ID
2096 CARLSON THOMAS 4600
2437 THOMPSON HENRY 4600
EMP_ID |DEPT_NAME
2598 JACOBS MARY 5100
—»|2096 MAINTENANCE
DEPARTMENT 2437 MAINTENANCE
DEPT_ID |DEPT_NAME 2598 BILLING
5200 CORPORATE MARKETING
4600 MAINTENANCE
5100 BILLING

You useone or more of these basic operations to retrieve data from the database. For
example, you may want to access two tables to see employee and department
information (join) butshow only the employee lastname and the department name
(project).

Benefits of a Relational Database

®  You canaccess dataintables easilyand quickly.
m  |It's easyto understandthe data you see becauseitisinatabularformat.
m  Relational databases are becomingstandard onvarious computers.

m  When you aredesigningapplication programs to access thedatabase, you don't
have to be aware of all the details of underlying physical databasestructures.

m  You canmake changes to the databasewithout affecting application programs.
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Review

Review

Match each description on the left with a term or terms on the right. Terms can match
more than one description.

Description Term

1. Components of a relational databasethathold the data a. Foreign key

2. Components of a table b. Primary key

3. A column or combination of columns holding values thatform c. Tables

the primary key of another table d. Rows and

4. The types of operations you can perform againsta relational columns
database e. Select, project,
5. A way to establish a relationship between two tables andjoin

6. A column or combination of columns that uniquelyidentifies a
rowina table

To check your answers, see Review Answers for Chapter 1 (see page 163).
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Chapter 3: What Is SQL?

Why SQL

Goal

At the end of this chapter, you will be ableto:

m  Define the term 'sQL'

m  Specify why SQL is used and what you can do with it
m |dentify the components of an SQL statement

m  Compare interactiveand embedded SQL
Summary

Structured Query Language (SQL) is a standardized non-procedural language used to
retrieve and update informationin a relational database.

This section contains the following topics:

Why SQL (see page 23)

Components of an SQL Statement (see page 25)
Interactiveand Embedded SQL (see page 25)
Review (see page 26)

SQL serves as a standard languagethat:

m  Can be used either for ad hoc queries and updates or inapplication programs.

m  Eliminates the need forthe user to know how the databaseis physically structured.

m  Facilitates the exchange of information from computer to computer and from
databaseto database.

Benefits of a Standard Language

®  You need less training when you move from one computer or productto another.

m  Onedatabasemanagement system can communicate with another if they usea
standardinterface.
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Why SQL

What Can SQL Do?

You canuseSQL to:
m  Define adatabase
m  Manipulatedatainthe database

m  Control access to data inthe databasein a multi-user environment
Data Definition

You useSQL data descriptionlanguage (DDL) statements to define a databaseandtables
within the database.

Data Manipulation
You useSQL DML statements to manipulatethe dataintables.

There are four basic SQLDML statements:

m  SELECT
m  INSERT
= UPDATE
m  DELETE

The SELECT statement is used to retrieve data. The resultof a query is a result table.
INSERT, UPDATE, and DELETE (all called update operations)areused to make changes to
the data.

Data Control

You useSQL DDL to control access todata ina multi-user environment. There aretwo
basic SQLDDL commands:

m  GRANT

m  REVOKE

The GRANT command allows another user to access data and the REVOKE command
removes that access.

If you cannotaccess a table, it probably means that you have not been granted access to
it.
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Components of an SQL Statement

Components of an SQL Statement

An interactiveSQL statement consists of a structured set of English-like elements:
m  Averb that tells the action you want performed.

m  Additional options that modify verbs and further define the operation.

m  Named entities that identify the object of the action.

m  Clauses (required or optional) to identify the table in which the datais locatedand
to specify more about how you want the action performed.

m  Adelimiter (;) that signalstheend of the statement.
Basic SQL statement:

select distinct city from employee where emp_id > 5555;

| | ]
. | L o
Verb Options Named Clause Clause specifying Delimiter
entity 1dth1fy1ng selection criteria
table

A delimiteris required for interactive SQL commands. If you enter SQL commands inan
application program,you may need to use a different delimiter or none atall.

Statement Length

A statement canspanseveral lines. Itwill notbe executed until the delimiteris
encountered.

Interactive and Embedded SQL

You canissueSQLstatements either interactively or from within anapplication
program.

Interactive SQL

When you use interactiveSQL to enter a request or to change data, you get immediate
results. This is the typical way of entering ad hoc statements.

For example, you might want to identify all employees who livein Boston. This SQL
statement would return a table that includes the lastname and firstname of all
employees residingin Boston:

select emp_lname, emp fname
from employee
where city = 'Boston’;
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Review

Embedded SQL

You canembed SQL statements in hostapplication programs. With embedded SQL, the
program receives the resultof the requestand acts on it,displaysit,or prints it. For
example, this embedded SQL statement returns to a COBOL program the lastname and
firstname for employees livinginthe city requested by the program:

exec sql
select emp lname, emp fname
into :emp lname, :emp fname
from employee
where city = :city in
end-exec

Review

Fill inthe blanks with the appropriateterm or response:

1. SQL stands for

2. You useSQL statements to define tables.
3. You useSQL statements to change data inatable.

The three SQL update operations are , , and

An interactiveSQL statement ends with a
An SQL statement begins with a
An interactive SQL statement (can/cannot) spanseveral lines.

InteractiveSQL gives you results.

O N o v e

Embedded SQL returns the results to the

To check your answers, see Review Answers for Chapter 2 (see page 164).
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Chapter 4: Retrieving Data

Goal

After completingthis chapter, you will be ableto respond to requests for information
from Commonwealth Auto by creating SQL statements that:

m  Retrieve data fromall columns androws ina table.

m  Retrieve data from specified columnsinatable.

m  Give new names to column headings.

m  Displaytheresults of calculations.

m  Eliminateduplicaterows from your results.

m  Sortthe information displayed.
Summary

To retrieve data from the database, you use the SELECT statement, probablythe most
frequently used SQL statement.

Online Exercises
The onlineexercises for this self-training guide begin in this chapter.

Important! Before you begin, be sure to read OnlineExercises in the chapter
"Introduction"in the preface of this guide.

When you see a complete statement ending with a delimiter (;) and the label How it's
done, you can enter the statement online. The resultyou obtain should havethe same
content as the one inthe book.

In most cases, after you have entered a statement, you will seeanother suggested
retrieval with the label Now you tryit. This time, you will usethe knowledge you just
gained to create your own statement online.

If your resultdoes not match the one shownin the guide, or ifyou are unableto
compose a statement, you canlook up the correct syntaxin Appendix B,"Answers to
Exercises (see page 163)."

At the end of this chapter, there are additional scenarios and review exercises to give
you extra practicewith SQL.
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Review

The Database You'll Use

You will usethe Commonwealth Auto databaseforthese onlineexercises.The tablesin
this databasecontain data aboutemployees, jobs, skills, projects,and departments.

Before you begin the onlineexercises in this chapter,lookin Appendix C,“Table
Descriptions” atthe type of information kept in each table.

This section contains the followingtopics:

Retrieving all Columns froma Table (see page 29)

Retrieving Selected Columns from a Table (see page 31)
Renaming Column Headings (see page 35)

Displaying Calculationsin Columns (see page 37)
Eliminating Duplicate Rows (see page 45)

Organizing Data (see page 50)

Review (see page 63)

Scenarios (see page 64)
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Retrieving all Columns from a Table

Retrieving all Columns from a Table

The basic statement for retrieving data from a tableis SELECT. SELECT specifies which
data you want to retrieve. The FROM clauseinthe SELECT statement specifies which
table holds the data.

How It's Done

The DEPARTMENT table contains the following columns:
m DEPTID

m  DEPT HEAD_ID

= DIV _CODE

= DEPT_NAME

Inorder to listallinformation abouteach department, you need to access this tableand
select all columns.To do this, enter:

select *
from department;

You canenter this statement all ononelineor spanningseveral lines.You can use either
lowercaseor uppercase.

What does the asterisk (*) mean?

It means that you want to see all thecolumns inthe table. You don't have to listthe
column names explicitly.

What does DEPARTMENT indicate?
It's the name of the table from which you want to access data.
Why is there a semicolon at the end of the statement?

SQL will notprocess aninteractivestatement until itencounters a semicolon.
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Retrieving all Columns from a Table

Exercise 3-1

What You See

The resultlooks like thi

S:

OCF nn.n ONLINE IDMS NO ERRORS

2004
1003
2466
2010
3769
2466
3222
2096
2180
2598
2461
2209
1003
3082
2246

SELECT * FROM DEPARTMENT;
*4

*+ DEPT_ID DEPT HEAD ID
*p mmeeao - .
*4 1120

*+ 4200

*+ 4900

*+ 2210

*+ 3520

*+ 5000

*+ 4500

*+ 4600

*+ 2200

*+ 5100

*+4 6200

x4 3530

*+ 6000

*+ 3510

*+ 1100

*+

*+ 17 rows processed

DIV CODE DEPT NAME

PURCHASING - SERVICE
LEASING - NEW CARS
MIS

SALES - NEW CARS
APPRATISAL NEW CARS
CORPORATE ACCOUNTING
HUMAN RESOURCES
MAINTENANCE

SALES - USED CARS
BILLING

CORPORATE ADMINISTRATION
APPRAISAL - SERVICE
LEGAL

APPRAISAL - USBED CARS
PURCHASING - USED CARS

Rows Are Not Ordered

There is no inherent order to the rows as they are stored inthe database.The rows in
your result, therefore, may be in a different order from those displayed here. The
message specifyingthe number of rows returned may be worded differentlyand appear

ina different position onyour screen.

Now You Try It

Commonwealth Auto maintains information onalltheskillsthe company requires to do

business.This informationis maintained in the SKILL table.

Enter a statement to access allskillinformation. Itisn'timportantwhether you use

uppercaseor lowercaseinyour SQL statement.

What table do you need to access?

You need to access the SKILL table.
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Retrieving Selected Columns from a Table

The resultlooks likethis:

SKILL ID

4250

SKILL NAME
Writing
Assembly
Calculus
Management
Telephone
Sales
Typing
Billing
Electronics
Mktng Writing

Window Installation

Basic Math
Gen Mktng
Statistics

Gas Engine Repair

Purchasing
Filing
Acct Mgt
Appraising
Gen Ledger

Diesel Engine Repair

Interviewing
Bodywork
Brake work
Gen Acctng
Data Entry

26 rows processed

SKILL DESC

General writing skills

Auto body assembly experience
Knowledge of advanced mathematics
Experience managing people

Basic customer support

Background in sales techniques
Minimum 60 wpm

Basic billing procedures

Electronic diagnosis and repair
Background in promotional writing
Installation of automotive windows
Knowledge of basic math functions
Knowledge of basic marketing concepts
Creating & evaluating statistics
Experience in gasoline engine repair
Basic buying & negotiation procedures
Ability to organize correspondence/invoices
Experience in managing acctng activities
Used car evaluation

Experience with general ledger
Experience in diesel engine repair
Basic interviewing experience
Experience in repairing auto bodies
Brake diagnosis and repair
Familiarity with basic AR and AP
Familiarity with computer keyboard

If your results do not match what you see above, check “Exercise3-1 Answer” in Review
Answers for Chapter 3 (see page 165) for the correct SQL syntax. Remember thatresult

tables may be shortened in this guide.

Retrieving Selected Columns from a Table

You justretrieved all columns and allrows froma table.

If you want to see only some of the columns, specify the names of the columns you
want to see. Puta comma between column names.

How It's Done

If you want to see only the department ID and name for each department inthe
company, enter:

select dept_id, dept_name

from department;

The resultof this SELECT statement is a listofthe values inthe DEPT_ID and
DEPT_NAME columns.
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Retrieving Selected Columns from a Table

Exercise 3-2

Where did you get the column names?

They come from the tabledescriptions.In this guide, the table descriptions appearin
Error! Reference sourcenot found..

The resultlooks likethis:

DEPT ID DEPT NAME
1120 PURCHASING - SERVICE
4200 LEASING - NEW CARS
4900 MIS
2210 SALES - NEW CARS
3520 APPRAISAL NEW CARS
5000 CORPORATE ACCOUNTING
4500 HUMAN RESOURCES
4600 MAINTENANCE
2200 SALES - USED CARS
5100 BILLING
6200 CORPORATE ADMINISTRATION
3530 APPRAISAL - SERVICE
6000 LEGAL
3510 APPRAISAL - USED CARS
1160 PURCHASING - USED CARS
5200 C(ORPORATE MARKETING
1110 PURCHASING - NEW CARS

17 rows processed

How does this compare with the results displayed when you specified SELECT *?
You see only the columns you selected rather than all columns.
What determines the order of the columns?

It's based on the order in which you listed the columns in your SELECT statement.

Now You Try It

The Human Resources department is responsiblefor keeping track of all skill
information for the company. Right now, they need to see which skill IDs and names are
currently on file. Create a SELECT statement to retrieve and display skill IDs and names
from the SKILL table.

Look in Appendix C, “Table Descriptions” to identify the column names.
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Retrieving Selected Columns from aTable

Exercise 3-3

The resultlooks likethis:

SKILL ID SKILL NAME
5420 Writing
4444 Assembly
5160 Calculus
1000 Management
4420 Telephone
7000 Sales
4410 Typing
6666 Billing
3065 Electronics
5430 Mktng Writing
6470 Window Installation
5130 Basic Math
5500 Gen Mktng
5180 Statistics
6670 Gas Engine Repair
6770 Purchasing
4370 Filing
1030 Acct Mgt
5309 Appraising
4490 Gen Ledger
6650 Diesel Engine Repair
4430 Interviewing
3333 Bodywork
3088 Brake work
5200 Gen Acctng
4250 Data Entry

If your results do not match what you see above, check Review Answers for Chapter 3
(see page 165) for the correct SQL syntax. Remember thatresulttables may be

shortened inthis guide.

What message do you see?

You see a message statingthe number of rows that have been retrieved.

Try Another

The president of the company wants a Christmas card listof all employees. He wants to
see the firstand lastnames for each employee andthe street and community in which

they live.

Enter a SELECT statement to do this, usingthe EMPLOYEE table.
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Retrieving Selected Columns from a Table

The resultlooks likethis:

EMP_FNAME  BVP_LNAME
Samuel Spade
Catherine Williams
Janice Dexter
Cora Parker
Mark hWhite
Marylou Hamel
James Gallway
Ronald Wilder
Frank Lowe
Mary Unidy
Cynthia Taylor
John Brooks
Carl Snith
Martin Loren
Bruce MacGregor
Michael Snith
William Griffin
Jason Thompson
Stephen Wills
David Alexander
55 rows processed

47 London St

566 Lincoln St
399 Pine St

2 Spring St

560 Camden St

11 Main St

12 East Speen St
30 Heron Ave

25 Rutland St
895A Braintree Circle
201 Washington St
129 Bedford St
18 South St

401 Cross St

254 Waterside Rd
201 Summer St
390 Shemman St

3 Flintlock St
34 Avon Dr

18 Cross St

CITY
Canton
Boston
Medford
Boston
Canton
Medford
Stoneham
Natick
Natick
Medford
Concord
Camden
Newton
Grover
Camden
Brookline
Taunton
Natick
Canton
Grover

If your results do not match what you see above, check Review Answers for Chapter 3

(see page 165) for the correct SQL syntax. Remember thatresulttables may be

shortened in this guide.
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Renaming Column Headings

Renaming Column Headings

Inyour results, each column has a heading. The headingis the name of the columnas it
was specifiedin the tabledefinition.

EMP_FNAME  BVP_LNAME STREET CITY

Samuel Spade 47 London St Canton
Catherine Williams 566 Lincoln St Boston
Janice Dexter 399 Pine St Medford
Cora Parker 2 Spring St Boston

Mark White 560 Camden St Canton

55 rows processed

How It's Done

To make a column heading more meaningful, you canrename it. To do this,add AS and
the name you want to use after each column name:

select emp fname as "First Name",
emp_lname as "lLast Name",
street as "Street",
city as "City"
from employee;

Enclosenew heading names in double quotation marks.
Don't forget the commas between column names.

This is the same SELECT statement you used to retrieve selected columns. However, in
this case, the headings will havea more meaningful appearance.

These new column headings assigned using AS aretemporary names andappearonlyin
the display.
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Renaming Column Headings

The resultlooks likethis:

First Name
Samuel
Catherine
Janice
Cora
Mark
Marylou
James
Ronald
Frank
Mary
Cynthia
John
Carl
Martin
Bruce
Michael
William
Jason
Stephen
David

55 rows processed

Last Name
Spade
Williams
Dexter
Parker
White
Hamel
Gallway
Wilder
Lowe
Umidy
Taylor
Brooks
Snith
Loren
MacGregor
Smith
Griffin
Thompson
Wills
Alexander

Street

47 London St

566 Lincoln St
399 Pine St

2 Spring St

560 Camden St

11 Main St

12 East Speen St
30 Heron Ave

25 Rutland St
895A Braintree Circle
201 Washington St
129 Bedford St
18 South St

401 Cross St

254 Waterside Rd
201 Summer St
390 Sherman St
3 Flintlock St
34 Avon Dr

18 Cross St

City
Canton
Boston
Medford
Boston
Canton
Medford
Stoneham
Natick
Natick
Medford
Concord
Camden
Newton
Grover
Camden
Brookline
Taunton
Natick
Canton
Grover
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Exercise 3-4

Now You Try It

Earlier,you produced a report that displayed department ID and name from the
DEPARTMENT table. Produce the same report and rename the headings "Department

ID" and "Name."

The resultlooks like this:

DEPARTMENT ID

NAME

PURCHASING - SERVICE
LEASING - NEW CARS
MIS

SALES - NBW CARS
APPRAISAL NEW CARS
CORPORATE ACCOUNTING
HUMAN RESOURCES
MAINTENANCE

SALES - USED CARS
BILLING

CORPORATE ADMINISTRATION
APPRAISAL - SERVICE
LEGAL

APPRAISAL - USED CARS
PURCHASING - USED CARS
CORPORATE MARKETING
PURCHASING - NEW CARS

17 rows processed

If your results do not match what you see above, check Review Answers for Chapter 3
(see page 165) for the correct SQL syntax. Remember thatresulttables may be
shortened in this guide.

Displaying Calculations in Columns

You canusearithmetic expressions to calculate new values from a column.

Use the followingsymbols for arithmetic operations:

Symbol Meaning
* Multiplication
/ Division
+ Addition

Subtraction
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Order of Evaluation

Multiplication and division are performed first, from left to right. Addition and
subtraction are performed second, from left to right. You can control the order in which
operations are performed by using parentheses to enclosethe operations you want
performed first.

Computing with Null Values
Unless the column definition specifies otherwise, a column can contain novalue. No

valueis also called null, or a null value. The resulttableusually shows nullvalues as
1 1
<null>'.

The resultof any calculationinvolvinga null valueis always a nullvalue.
How It's Done

This year, the baserate for all jobs is rising 5 percent above lastyear's rates. The budget
group needs areport showing jobID, lastyear's rate,and lastyear's rateplus 5 percent.
This informationis containedinthe JOB table. To display the new rate, you will haveto
multiply the current rate by 1.05.

To create atable showingjob ID, lastyear's rate, and this year's rate, enter:

select job id as "Job", min rate as "Minimum Rate",
min_rate * 1.05 as "Adjusted Rate"
from job;

You canomit the spaceon either side of the arithmetic symbol.
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Exercise 3-5

The resultlooks likethis:

JoB MINIMUM RATE ADJUSTED RATE
8001 90000.00 94500.0000
2077 17000.00 17850. 0000
9001 111000.00 116550. 0000
3051 8.50 8.9250
4700 33000.00 34650.0000
3029 25000.00 26250.0000
6011 59400.00 62370.0000
4130 35000.00 36750.0000
4666 41000.00 43050.0000
4123 35000.00 36750.0000
5555 30000.00 31500. 0000
4025 31000.00 32550.0000
4023 44000.00 46200.0000
2051 8.80 9.2400
4734 25000.00 26250.0000
5110 40000.00 42000.0000
2053 8.80 9.2400
6004 66000 .00 69300.0000
5111 27000.00 28350.0000
4012 21000.00 22050.0000
2055 17000.00 17850. 0000
4560 11.45 12.0225
5890 45000.00 47250.0000
3333 21600.00 22680.0000
6021 76000 .00 79800. 0000

25 rows processed

Why did you provide a heading for the calculated column?

You provided a heading to have a more meaningful name. If you hadn't, the heading
would have been (EXPR) or Expression.

Now You Try It

The Corporate Marketing department is considering revampingthe bonus system. They
want a report showing employee 1Ds, how much salarytheyearned and,ifany, the
bonus percentage and how much bonus each employee earned. This informationis
maintainedinthe POSITIONtable as SALARY_AMOUNT and BONUS_PERCENT.

Enter a SELECT statement to display this information. Rename the columns
appropriately.
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The resultlooks likethis:

EMPLOYEE SALARY BONUS PERCENTAGE BONUS PAID
3411 53665.00 <null> <qull>
3411 44001.40 <null> <ull>
4773 45240.00 <null> <qull>
2010 76440.00 0.275 21021.00000
3338 22048.84 <null> <ull>
2246 59488.00 <null> <ull>
2246 29536.00 <null> <ull>
1034 <null> <null> <qull>
2424 <null> <null> <qull>
3767 50440.50 0.230 11601.31500
3767 2200.00 <null> <qull>
3449 74776.00 <null> <ull>
3082 68016.00 <null> <qull>
3341 48465.80 <null> <qull>
4660 36400.00 0.250 9100.00000
4660 24000.00 <null> <qull>
2209 66144.00 <null> <ull>
2894 111593.00 <null> <qull>
4001 36921.00 0.230 8491.83000
5090 48568.48 0.205 9956.53840
1765 47009.34 <null> <qull>
4456 <null> <null> <ull>
1765 18001.00 <null> <qull>
3991 42016.00 0.235 9373.76000
3991 27976 .00 <null> <qull>
3778 <null> <null> <qull>
4358 57824.50 <null> <qull>
4962 30680.00 <null> <qull>
2180 76961.00 <null> <ull>
2180 19000.10 <null> <ull>
2106 23920.00 <null> <qull>
3222 116448.00 <null> <qull>
4002 28601.80 <null> <qull>
2437 <null> <null> <ull>
2096 85280.00 <null> <qull>
2096 <null> <null> <qull>
2004 59280.00 <null> <qull>
2004 <null> <null> <qull>
5103 <null> <null> <ull>
5008 47944 .00 <null> <ull>
4321 56977.80 <null> <ull>
2598 <null> <null> <qull>
3764 54184.00 0.260 14087 .84000
3764 28912.00 <null> <ull>
2448 70720.00 0.255 18033.60000
2461 43784.00 <null> <ull>
1234 117832.68 <null> <ull>
1003 146432.00 <null> <qull>
4027 28081.40 <null> <ull>
2466 94953.52 <null> <qull>
2174 49921.76 <null> <ull>
2781 43888.00 <null> <qull>
3704 22880.00 <null> <qull>
4008 24441.00 <null> <qull>
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3433 <null> <null> <ull>
3288 <null> <null> <ull>
3341 33800.00 <null> <qull>
4703 24857 .00 <null> <qull>
3294 53665.56 <null> <qull>
3769 41600.00 <null> qull>
3118 45241.94 <null> <qull>
61 rows processed

If your results do not match what you see above, check Review Answers for Chapter 3
(see page 165) for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Why the '<null>' entries?
Most positions arenotsales positionsand do not have bonuses attached.
Using Parentheses

Use parentheses to specify the order in which you want the arithmetic evaluationto
take place.

How It's Done

You have been askedto produce a report that shows what weekly salaries would look
like before and after a raiseof $1,000 per year. Show yearlysalaryas well.

Try this without using parentheses first:

select salary amount,
salary amount / 52 as "Current Wkly Sal",
salary amount + 1000 / 52 as "Adjusted Wkly Sal"
from position;
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The resultlooks likethis:

53665.00
44001.40
45240.00
76440.00
22048.84
59488.00

66144.

28081.
94953.
49921.
43888.
22880.

00
00
00
00
68
146432.00
40
52
76
00
00
24441.00

1032.019
846.180
870.000

1470.000
424.016

1144.000
568.000

<null>
<null>
970.009
42.307

1438.000

1308.000
932.034
700.000
461.538

1272.000

2146.019
710.019
934.009
904.025

<null>
346.173
808.000
538.000
<null>

1112.009
590.000

1480.019
365.386
460.000

2124.000
550.034

<null>

1640.000

<null>

1140.000

<null>
<null>
922.000

1095.726

<null>

1042.000
556.000

1360.000
842.000

2266.013

2816.000
540.026

1826.029
960.033
844.000
440.000
470.019

<null>
<null>

SALARY_AMOUNT QURRENT WKLY SAL ADJUSTED WKLY SAL

53684.
44020.
45259,
76459.
22067.
59507.
29555.
<qull>
<qull>
50459.
2219.
74795.
68035.
48484 .
36419.
24019.
66163.
111612.
36940.
48587.
47028.
<ull>
18020.00
42035.00
27995.00
<qull>
57843.50
30699. 00
76980.00
19019.10
23939.00
110467 .00
28620.80
<ull>
85299.00

E38RESE8

R&E88833883888

28100.
94972.
49940.

00
00
00
00
68
146451.00
40
52
76
43907.00

00

00
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33800.00
24857.00
53665.56
41600.00
45241.%4

650.000
478.019
1032.030
800.000
870.037

61 rows processed

33819.00
24876.00
53684.56
41619.00
45260.9%4

Is the result correct?

Take one salaryand doyour own pencil and paper calculation to check your answers:

24,000.00 + 1,000 = 25,000.00 / 52 = 480.76923

The resultis wrong: Inthe calculationinvolvingthe increase, the division occurred

before the additioninstead of after. Remember that the default order of evaluationis
multiplication and division, performed left to right, and then addition and subtraction,
performed left to right.

Use parentheses to specify that you want the addition to take place before the division.

Enter:

select salary amount,
salary amount / 52 as "Current Wkly Sal",
(salary_amount + 1000) / 52 as "Adjusted Wkly Sal"
from position;

The resultlooks like this:

SALARY AVOUNT
53665.00
44001.40
4524000
76440.00
22048. 84
50488.00

66144.
111593.
36921.
48568 .
47009.

PN
4 3
= SONNN O
TRE88888388888

CURRENT WKLY SAL
1032.019
846.180
870.000
1470.000
424.016
1144 .000
568.000
<null>
<null>
970.009
42.307
1438.000
1308.000
932.034
700.000
461.538
1272.000
2146.019
710.019
934.009
904.025
<null>

ADJUSTED WKLY SAL

1051.
865.
889.

1489.
443.

1163.
587.

250
411
230
230
246
230
230

<ull>
<ull>

989.
61.
1457.
1327.
951.
719.
480.
1291.
2165.
729.
953.
923.

240
538
230
230
265
230
769
230
250
250
240
256

<ull>
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18001.00 346.173 365.403
42016.00 808.000 827.230
27976.00 538.000 557.230
<ull> <null> <ull>
57824.50 1112.009 1131.240
30680.00 590.000 609.230
76961.00 1480.019 1499.250
19000.10 365.386 384.617
23920.00 460.000 479.230
110448.00 2124.000 2143.230
28601.80 550.034 569.265
<ull> <null> <ull>
85280.00 1640.000 1659.230
<ull> <null> <ull>
59280.00 1140.000 1159.230
<ull> <null> <ull>
<ull> <null> <ull>
479%4.00 922.000 941.230
56977.80 1095.726 1114.957
<ull> <null> <ull>
54184.00 1042.000 1061.230
28912.00 556.000 575.230
70720.00 1360.000 1379.230
43784.00 842.000 861.230
117832.68 2266.013 2285.243
146432.00 2816.000 2835.230
28081.40 540.026 559.257
94953.52 1826.029 1845.260
49921.76 960.033 979.264
43838.00 844.000 863.230
22880.00 440.000 459.230
24441.00 470.019 489.250
<ull> <null> <ull>
<ull> <null> <ull>
33800.00 650.000 669.230
24857 .00 478.019 497.250
53665.56 1032.030 1051.260
41600.00 800.000 819.230
45241 . 9% 870.037 889.268
61 rows processed

How does this result match your written calculation?

If you did your written calculation correctly, itshould match this result.

44 Self Training Guide



Eliminating Duplicate Rows

Eliminating Duplicate Rows

Sometimes arow ina selected column contains information thatis the same as
informationinanother row.

Why Duplicates Occur

The EXPERTISE tablecontains skill IDs, the IDs of employees who have the skills, the
level of abilityanemployee hasinaskill,and the date the ability was acquired.
Commonwealth Auto may have several employees who match a particularskillinthe
SKILL tableand may have no employees who match another skill.

How It's Done

To obtaina listofskill IDs associated with at least one employee, enter:

select skill id
from expertise;

This gives a listofskill IDs thathave been matched to employees who have that skill.
Any skillthathas no employees associated withit will notshow up inthe result.

The resultlooks likethis:

SKILL ID
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5430
1000
5500
5309
5180
1000
4430
3333
6650
6670
6770
6770
5309
5500
6650
5200
76000
7000
7000
5309
5200
6666
4370
4410
76000
7600
4370
4410
4420
7000
1000
4430
5500
3065
6670
7000
4250
5130
5309
5130
6770
76000
5200

69 rows processed

Why are some of the skill IDs repeated?

The resultshows the skill ID for each employee. If more than one employee has that
particularskill, theskill IDis repeated.

To see this more clearly, look atthe skills and theassociated employees by entering:

select skill id, emp id
from expertise;
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The resultlooks likethis:

SKILL ID EMP ID
1000 1003
6470 1034
1000 1234
6770 1765
6770 2004
7600 2010
3065 2096
3333 2096
6770 2106
4430 2174
7600 2180
5399 2209
1000 2246
6670 2246
6470 2424
3333 2437
4444 2437
7000 2448
4250 2461
4370 2461
5180 2461
1030 2466
4490 2466
5200 2466
6666 2598
5420 2781
5430 2781
1000 2894
5500 2894
5309 3082
5180 3118
1000 3222
4430 3222
3333 3288
6650 3288
6670 3288
6770 3294
6770 3338
5309 3341
5500 3411
6650 3433
5200 3449
7000 3704
7000 3764
7600 3767
5309 3769
5200 3778
6666 3778
4370 381
4410 3841
7600 3991
7000 4601
4370 4002
4410 4602
400 4008
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7000 4027
1000 4321
4430 4321
5500 4358
3065 4456
6670 4456
7000 4660
4250 4703
5130 4703
5309 4773
5130 4962
6770 5008
7000 5090
5200 5103
69 rows processed

You want to eliminatethe duplicaterows resulting fromyour first SELECT statement in
order to see each skill ID only once.

To eliminatethese rows, you can use the DISTINCT option immediately after the word
SELECT.

How It's Done with DISTINCT

Usingthe first SELECT statement, add DISTINCT after SELECT:

select distinct skill id
from expertise;
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The resultlooks likethis:

SKILL ID

24 rows processed

Now the resultshows a listof skill IDs with no duplicates.

Sinceusing DISTINCT eliminates duplicaterows, fewer rows are returned.

Exercise 3-6

Now You Try It

The Accounting department needs alistof communities represented by employees in
this company in order to identify applicablecity taxes. One of the columns inthe
EMPLOYEE tablecontains the name of the community in which the employee resides.
Enter a SELECT statement to listthe communities inthe table without showing any
duplicates.
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The resultlooks likethis:

CITY
Boston
Brookline
Camden
Canton
Concord
Dedham
Grover
Medford
Natick
Newton
Stoneham
Taunton
Wilmington

13 rows processed

If your results do not match what you see above, check Review Answers for Chapter 3
(see page 165) for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Organizing Data

When you retrieve data from the database, the rows areinan order selected by the
database management system. If you want the data sorted ina particular order, usethe
ORDER BY clause.The ORDER BY clausemustbe the lastclauseina SELECT statement.

How It's Done
You canorder an employee listby entering:
select emp _id, emp lname

from employee
order by emp_lname;
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The resultlooks likethis:

BVMP_LNAME
Albertini
Alexander
Anderson
Baldwin
Bennett
Bradley
Brooks
Carlson
CGatlin
Clark
Courtney
Crane
Cromwell
Dexter
Donelson
Ferguson
Ferndale
Fordman
Gallway
Griffin
Halloran
Hamel
Jacobs
Johnson
Johnson
Loren
Lowe
Lynn
MacGregor
Mills
Moore
Park
Parker
Robinson
Roy
Sampson
Smith
Smith
Spade
Taylor
Thompson
Thompson
Thompson
Thurston
Unidy
Voltmer
White
White
Widman
Wilder
Wilkins
Williams
Wills
Wooding
Zander

processed
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You canspecify either ascending (ASC) or descending (DESC) order. The default order is
ascending.

If you sorton a column that contains null values, the null values are grouped together.

Exercise 3-7
Now You Try It

Change the example above sothatitis sortedin descending order. Specify DESC after
the column name inthe ORDER BY clause.
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The resultlooks likethis:

BVMP_LNAME
Zander
Wooding
Wills
Williams
Wilkins
Wilder
Widman
White
White
Voltmer
Unidy
Thurston
Thompson
Thompson
Thompson
Taylor
Spade
Smith
Snith
Sampson
Roy
Robinson
Parker
Park
Moore
Mills
MacGregor
Lynn
Lowe
Loren
Johnson
Johnson
Jacobs
Hamel
Halloran
Griffin
Gallway
Fordman
Ferndale
Ferguson
Donelson
Dexter
Cromwell
Crane
Courtney
Clark
Catlin
Carlson
Brooks
Bradley
Bennett
Baldwin
Anderson
Alexander
Albertini

processed
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If your results do not match what you see above, check Exercise 3-7 Answer in Review
Answers for Chapter 3 (see page 165) for the correct SQL syntax. Remember that result
tables may be shortened in this guide.

Exercise 3-8
Try Another

Displaytheskillsavailablein the company, as you did earlier, but listthem in numeric
order to make it easier to scan.Show both skill ID and skill name from the SKILL table.

The resultlooks likethis:

SKILL ID SKILL NAME
1000 Management
1030 Acct Mgt
3065 Electronics
3088 Brake work
3333 Bodywork
4250 Data Entry
4370 Filing
4410 Typing
4420 Telephone
4430 Interviewing
4444  Assembly
4490 Gen Ledger
5130 Basic Math
5160 Calculus
5180 Statistics
5200 Gen Acctng
5309 Appraising
5420 Writing
5430 Mktng Writing
5500 Gen Mktng
6470 Window Installation
6650 Diesel Engine Repair
6666 Billing
6670 Gas Engine Repair
6770 Purchasing
7000 Sales

26 rows processed
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If your results do not match what you see above, check Review Answers for Chapter 3
(see page 165) for the correct SQL syntax. Remember thatresulttables may be
shortened in this guide.

Multiple Sort Columns

You've seen how to sortselected rows by specifying ORDER BY and a column name. If
you specify more than one column name after ORDER BY, SQL sorts rows by the first
column named, then by the second column named, and soon.

How It's Done

You often want to sortall employees by firstname within lastname for an employee
list. To do this, enter:

select emp lname, emp fname
from employee
order by emp_lname, emp_fname;
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The resultlooks likethis:

EMP_LNAME
Albertini
Alexander
Anderson
Baldwin
Bennett
Bradley
Brooks
Carlson
Catlin
Clark
Courtney
Crane
Cromwell
Dexter
Donelson
Ferguson
Ferndale
Fordman
Gallway
Griffin
Halloran
Hamel
Jacobs
Johnson
Johnson
Loren
Lowe
Lynn
MacGregor
Mills
Moore
Park
Parker
Robinson
Roy
Sampson
Smith
Smith
Spade
Taylor
Thompson
Thompson
Thompson
Thurston
Umidy
Voltmer
White
White
Widman
Wilder
Wilkins
Williams
Wills
Wooding
Zander

55 rows processed

EMP_FNAVE
Joan
David
Alice
James
Patricia
George
John
Thomas
Martin
Robert
Cecile
Herbert
Michelle
Janice
Julie
Adele
Jane
Timothy
James
William
Martin
Marylou
Mary
Carolyn
Eleanor
Martin
Frank
David
Bruce
Thomas
Richard
Deborah
Cora
Judith
Linda
Ralph
Carl
Michael
Samuel
Cynthia
Henry
Jason
Thomas
Joseph
Mary
Louise
Mark
Peter
Susan
Ronald
Fred
Catherine
Stephen
Alan
Jonathan
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Exercise 3-9

Now You Try It

Management needs a listofall employees assigned to each department. Enter a SELECT
statement to show the department ID, lastname, and employee ID from the EMPLOYEE
table. Order the listbylastname within each department. Use the table descriptionsin
Review Answers for Chapter 3 (see page 165)to find the correct column names.
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The resultlooks likethis:

DEPT ID EMP_LNAME EMP_ID
1100 Fordman 5008
1100 Hamel 2246
1100 Halloran 4703
1110 Widman 2106
1110 Alexander 1765
1120 Wwhite 3338
1120 Johnson 3294
1120 Johnson 2004
1120 Umidy 2898
2200 Moore 3704
2200 Lowe 3767
2200 Albertini 2180
2200 Lynn 2448
2200 MacGregor 4660
2210 Wills 5090
2210 White 4962
2210 Park 3764
2210 Thompson 4001
2210 Courtney 4027
2210 Clark 4008
2210 Parker 2010
2210 Wilkins 3991
3510 Dexter 4773
3510 Brooks 3082
3520 Donelson 3769
3530 Smith 3341
3530 Smith 2209
4500 Zander 2174
4500 Voltmer 3222
4500 Wooding 3118
4600 Thompson 2437
4600 Gallway 1034
4600 Crane 3433
4600 Thompson 4456
4600 Carlson 2096
4600 Spade 2299
4600 Loren 3199
4600 Wilder 2424
4600 Sampson 3288
5000 Ferguson 5103
5000 Taylor 3449
5000 Bennett 2466
5100 Ferndale 3778
5100 Jacobs 2598
5200 Griffin 2894
5200 Catlin 2145
5200 Thurston 2781
5200 Williams 3411
5200 Robinson 4358
6200 Cromwell 3341
6200 Mills 1234
6200 Anderson 2461
6200 Bradley 4321
6200 Roy 4002
6200 Baldwin 1003

55 rows processed
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If your results do not match what you see above, check Review Answers for Chapter 3
(see page 165) for the correct SQL syntax. Remember thatresulttables may be

shortened in this guide.
Identifying columns by number

Each column named after SELECT has anassumed number correspondingto the order in
whichitis named. You canuse this number to identify columnsinthe ORDER BY clause:

select emp id, emp fname, emp lname from employee

A A A

| | |

| | |

1 2 3
order by 3;

How It's Done

Earlier you wrote a SELECT statement to displaythe skillsavailableinthe companyin
numeric order by skill ID. Modify the ORDER BY clauseinthatstatement to identify the

column by number rather than by name:

select skill id, skill name
from skill
order by 1;
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The resultlooks likethis:

SKILL ID SKILL NAME
1000 Management
1030 Acct Mgt
3065 Electronics
3088 Brake work
3333 Bodywork
4250 Data Entry
4370 Filing
4410 Typing
4420 Telephone
4430 Interviewing
4444  Assembly
4490 Gen Ledger
5130 Basic Math
5160 Calculus
5180 Statistics
5200 Gen Acctng
5309 Appraising
5420 Writing
5430 Mktng Writing
5500 Gen Mktng
6470 Window Installation
6650 Diesel Engine Repair
6666 Billing
6670 Gas Engine Repair
6770 Purchasing
7000 Sales

26 rows processed

You must refer to a column by number when the columnis a calculated column like
salary_amount /52.

You canalsousea columnnumber when you select all columns froma table with
SELECT *.

Exercise 3-10
Now You Try It
Enter a SELECT statement to listemployee IDs,salary, bonus percentage, and bonus

paid, taken from the POSITION table. Sort the resultby the bonus paid. Use numbers to
identify the columns inthe ORDER BY clauseand rename the columns appropriately.
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The resultlooks likethis:

EMPLOYEE BASE SALARY BONUS PERCENTAGE BONUS PAID
4001 36921.00 0.230 8491.83000
4660 36400.00 0.250 9100.00000
3991 42016.00 0.235 9873.76000
5090 48568.48 0.205 9956.53840
3767 50440.50 0.230 11601.31500
3764 54184.00 0.260 14087.84000
2448 70720.00 0.255 18033.60000
2010 76440.00 0.275 21021.00000
3082 68016.00 <null> <null>
2424 <null> <null> <null>
2246 29536.00 <null> <null>
2246 59488.00 <null> <null>
1034 <null> <null> <null>

61 rows processed

If your results do not match what you see above, check Review Answers for Chapter 3
(see page 165) for the correct SQL syntax. Remember that resulttables may be
shortened in this guide.

Another Way to Name the Column

You've seen that you can use ORDER BY with column names and column numbers. You
canalsouseORDER BY with a column heading you named with AS.

How It's Done

The Human Resources department needs to see a listofall consultants ordered by the
hourly compensationtaken from the lowest rate to the highest. You now have three
ways you canretrieve this information. Try all three:

select con id as "Consultant",

rate as "Hourly Rate"

from consultant

order by rate desc;
select con_id as "Consultant",

rate as "Hourly Rate"

from consultant

order by 2 desc;

select con id as "Consultant",
rate as "Hourly Rate"
from consultant
order by "Hourly Rate" desc;
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For each of these,

The resultlooks likethis:

CONSULTANT HOURLY RATE

9000 148.00
9388 76.00
9443 50.00
9439 47.00

4 rows processed

You canuseany of these methods or a combination of them in an ORDER BY clause.
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Review

Review

Choose the correct answers for the questions below. More than one answer canapply
for each question.

1. How many columns would be retrieved by the following statement:

select * from sample table;

m a. One
m b. Five
m c. Al

2. How canyou limitthe number of columns returned by your SELECT statement?
m  a. Usea FROMclause
m b. Listthe columns you want to see
m c. Use* after SELECT
m d. Leave outthe * between SELECT and FROM
3. How canyou give headingnames to columns?
m a. Puta comma after the column name and specify the heading
m b. Use AS after the column name and specify the heading
m c. Usethe headinginplaceof the column name

4. Given a tablecalled SUPPLY_PRICE and a column inthattable called
PART_NUMBER, which of the followingstatements will find the number of unique
part numbers inthe table?

m  a. select part_number from supply_price;

m b. select * from supply_price;

m c. select distinct part_number from supply_price;

m d. select part_number distinct from supply_price;
5. How canyou name the columnyou want to sort by?

m a. Usethe column name

m b. Use the headingname

m c. Usethe tablename

m d. Use the column number

To check your answers, see Review Answers for Chapter 3 (see page 165).
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Scenarios

Create the appropriatestatements onlineto retrieve the needed data:

1.

You need to listall jobsthe company has for a government report. The report
shouldshowjob D, job title, and minimum and maximum rate for the job. Use the
JOB table, checking Appendix C, “Table Descriptions” for tabledescriptions.

The report you justcreated (in Scenario 1) has all thenecessaryinformation butis
difficulttoread becauseitis not sorted. Modify the SELECT statement to create the
same report sorted by job title.

Periodically,a company listis produced showing each department andall
employees assigned tothat department. This listshould besorted firstby
department ID and then by employee ID within each department. Display
department ID, employee ID, and employee lastname. Create the appropriateSQL
SELECT statement to produce this listusingthe EMPLOYEE table.

The report you justcreated is very useful except that the headings are difficultto
understand. Rewrite the statement sothat the column headings are "Department",
"Employee ID", and "Last Name".

The Human Resources department needs a report of all employees listingID,
amount of vacation accrued for each employee, and vacationaccrued incremented
by 32 hours, inorder to see whether any employees will have over the maximum
allowablevacation oncethe accrualshavebeen applied. Create this report using
the BENEFITS table. Name the column headings appropriately, and order the report
by employee ID.

To check your answers, see Review Answers for Chapter 3 (see page 165).
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Goal

When you have completed this chapter, you will beableto create SQL statements to
retrieve selected rows of data from a tableand to use multiple predicates ina WHERE
clause.You will also understand the order in which multiple conditions areevaluated.

Summary

Usuallyyouwant to retrieve only some rows from a table justas you want to retrieve
onlysome columns inthat table. You have already seen how to limitthe number of
columns displayed. Now you will seehhow to limitthe number of rows displayed usinga
WHERE clause. A WHERE clausespecifies criteriaused in selecting rows to be retrieved.

This section contains the followingtopics:

The WHERE Clause (see page 66)

Comparison Operators and Keywords in Predicates (see page 67)
Using Comparison Operators in Predicates (see page 68)

Using Keywords in Predicates (see page 74)

Using Calculated Values in Predicates (seepage 87)

Combining Predicates (see page 89)

Review (see page 95)

Scenarios (see page 96)
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The WHERE Clause

You canscreenthe data being retrieved by using the WHERE clauseina SELECT
statement. In the WHERE clause, you specify selection criteria. The WHERE clausefilters
out rows that do not meet the selection criteria. The WHERE clausefollows the FROM
clause:

select ...
from ...
where ...
order by ...;

Components of the WHERE Clause

The WHERE clauseis madeup of two components:
m  The keyword WHERE
m  Asearchcondition

A search conditionis made up of predicates. In general, predicates compare values to
one another. If the values meet the comparison,the row is selected.
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Comparison Operators and Keywords in Predicates

You usea predicateto compare one valueto another. The values comparedinthe
predicate must be of compatibledata types. For example, a column defined as a
character data type cannotbe compared to a column defined as aninteger data type
even though the character string contains numbers.

Check the Data Type When Comparing

The table layoutspecifies whether the column you want to compareis defined as a
character data type. A column may appear to contain numeric data when you look at
the values stored in the database, althoughitis actually defined as character. For
example, the SKILL_LEVEL columninthe EXPERTISE tableis defined as a character
column but usually contains numeric data.

Entering Character Literals

Use singlequotation marks if you use a character literal such as 'Smith' and enter the
literal with uppercaseand lowercaseletters exactly as you expect it exists in the
database.

Ways You Can Compare Values

You canusethese operators to compare values:

Comparison operator Meaning

= Equal to

<> Not equal to

> Greater than

< Less than

>= Greater than or equal to
<= Less than or equal to

You canusethese keywords to compare values:

Keyword Meaning

IS NULL Checks whether avalueis null

BETWEEN Locates values within a range of values

IN Locates values identified by specificvaluesina list
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Keyword Meaning
LIKE Retrieves rows based on character combinations ina nonnumeric
column

Using Comparison Operators in Predicates

The searchvalueinthe predicate can be:
m A numericliteral (for example, vac_accrued >= 40).
m A characterliteral (for example,emp_Iname = 'Smith').

You canalsousetwo column names ina predicate (for example, vac_taken <=
vac_accrued).

The column name you use inthe WHERE clauseneed not appearinthe SELECT column
list.

How It's Done

The Human Resources department needs to see a listofall employees and the number
of vacation hours they have accruedin 1999. The BENEFITS table contains this
information. Enter:

select emp id, vac_accrued
from benefits
where fiscal _year = 2000;
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The resultlooks likethis:

EMP_ID VAC ACCRUED

3411 68.00
4773 68.00
2010 92.75
3338 68.00
2246 92.50
1034 92.50
2424 92.50
3767 68.00
3449 68.00
3082 68.00
3341 68.00
4660 68.00
2209 92.50
2894 68.00
4001 68.00
5090 46.00
1765 92.50
4456 68.00
3991 68.00
3778 68.00
4358 68.00
4962 68.00
2180 92.50
2106 92.50
3222 68.00
4002 68.00
2437 68.00
2096 92.50
2004 92.50
5103 46.00
5008 46.50
4321 68.00
2598 60.00
3764 68.00
2448 68.00
2461 68.00
1003 92.00
1234 92.00
4027 68.00
2466 92.50
2174 92.00
2781 68.00
3704 68.00
4008 68.00
3433 68.00
3288 68.00
3841 68.00
4703 46.75
3294 68.00
3769 68.00
3118 68.00

51 rows processed
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Exercise 4-1

Exercise 4-2

Now You Try It

The manager of the Marketing department is lookingata resourceplanthatassigns
employee 5103 to a projectcoming up. However, the manager doesn't know who
employee 5103 is.

Create a SELECT statement to retrieve all rows inthe EMPLOYEE table that have an
employee with anID of 5103. Display employee ID andfirstand lastname.

The resultlooks likethis:

EMP ID EMP_FNAME EMP_LNAME

5103 Adele Ferguson

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172) for the correct SQL syntax.

Why do you see only one row?

The employee IDis a unique key, sothere is only one employee with this ID.

Try Another

The new company fiscal yearis approaching and the Accounting department's budget
directoris compilingsomesalary statistics.

The budget director needs a listof employee IDs, job IDs,and salaries wherethe salary
is greater than $100,000. The POSITION table contains this information.
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Exercise 4-3

The resultlooks likethis:

EMP ID JOB ID  SALARY AVOUNT

28% 6021 111593.00
3222 6004 110448.00
1234 8001 117832.68
1003 9001 146432.00

4 rows processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172)for the correct SQL syntax. Remember that resulttables may be
shortened inthis guide.

And Another

Commonwealth Auto has employees who livein several different communities. The
Accounting department needs to know which employees livein Boston becausea city
tax is beinglevied on those residents and the payroll mustbe adjusted.

Use the EMPLOYEE table to write a SELECT statement that selects all employees who
livein Boston. Type in the valueexactly as you expect to finditinthe table, using
uppercaseand lowercaseletters. Enclosethe valuein quotes becauseCITY is defined as
a character column. Display employeelD, firstand lastname, and city and order the
resultby employee ID.

The resultlooks likethis:

EMP_ID EMP_FNAME EMP_LNAME CITY
1003 James Baldwin Boston
2010 Cora Parker Boston
2437 Henry Thompson Boston
3411 Catherine Williams Boston
3841 Michelle Cromwell Boston
4962 Peter White Boston

6 rows processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172)for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.
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Exercise 4-4
Try It Using NOT

Use NOT followingthe word WHERE to select rows that do not meet the search
condition.

Employees who do not livein Boston are not affected by the new tax. Create another
SELECT statement to retrieve all employees who do not live in Boston. Use the keyword
NOT after WHERE. Display employee ID, firstand lastname, and city.
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The resultlooks likethis:

EMP ID BVP_FNAME
229 Samuel
4773 Janice
3338 Mark
2246 Marylou
1034 James
2424 Ronald
3767 Frank
2898 Mary
3449 (ynthia
3082 John
3341 Carl
319 Martin
4660 Bruce
2209 Michael
28%  William
4001 Jason
5090 Stephen
1765 David
4456 Thomas
2145 Martin
3991 Fred
3778 Jane
4358 Judith
2180 Joan
2106 Susan
3222 Llouise
4002 Linda
209 Thomas
2004 Eleanor
5103 Adele
5008 Timothy
4321 George
2598 Mary
3764 Deborah
2461 Alice
2448 David
1234 Thomas
2466 Patricia
4027 Cecile
2174 Jonathan
2781 Joseph
3704 Richard
4008 Robert
3433 Herbert
3288 Ralph
4703 Martin
3294 Carolyn
3118 Alan
3769 Julie

49 rows processed

EMP_LNAME
Spade
Dexter
White
Hamel
Gallway
Wilder
Lowe
Umidy
Taylor
Brooks
Smith
Loren
MacGregor
Smith
Griffin
Thompson
Wills
Alexander
Thompson
Catlin
Wilkins
Ferndale
Robinson
Albertini
Widman
Voltmer
Roy
Carlson
Johnson
Ferguson
Fordman
Bradley
Jacaobs
Park
Anderson
Lynn
Mills
Bennett
Courtney
Zander
Thurston
Moore
Clark
Crane
Sampson
Halloran
Johnson
Wooding
Donelson

CcITY
Canton
Medford
Canton
Medford
Stoneham
Natick
Natick
Medford
Concord
Camden
Newton
Grover
Camden
Brookline
Taunton
Natick
Canton
Grover
Newton
Wilmington
Taunton
Medford
Wilmington
Medford
Medford
Brookline
Wilmington
Brookline
Medford
Brookline
Brookline
Grover
Camden
Brookline
Medford
Natick
Brookline
Medford
Natick
Brookline
Stoneham
Dedham
Brookline
Newton
Newton
Brookline
Brookline
Canton
Grover

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172) for the correct SQL syntax. Remember thatresulttables may be

shortened in this guide.
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What is another way of getting this information?

You could haveused <> (not equal) instead of the keyword NOT.

Using Keywords in Predicates

You have been using comparison operators in predicates to compare one value to
another. You canalsousekeywords in predicates.

Testing for Null Values

You usethe keyword ISNULL to retrieve rows for which no valuehas been stored in the
specified column.

How It's Done

The company needs to have a listof employees who do not have a home telephone so
that the Human Resources department can get intouch with them by other means in
caseof emergency.

To retrieve all employees who do not have a telephone, enter:

select emp id, phone
from employee
where phone is null;

The resultlooks likethis:

EMP_ID PHONE
2299 <null>
3411 <null>
2010 <null>
3199 <null>
2598 <null>
4008 <null>

6 rows processed
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Exercise 4-5

Now You Try It

Onlysales employees at Commonwealth Auto receive bonuses as partof their earnings.
Payroll wants a listof all employees who do not receive bonuses.

Enter a SELECT statement to retrieve all employees from the POSITION table for which
the databasedoes not have a bonus percentage. Display employeeID.
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The resultlooks likethis:

53 rows processed
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Exercise 4-6

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172)for the correct SQL syntax. Remember thatresulttables may be
shortened in this guide.

IS NOT NULL

Use IS NOT NULL to eliminate rows containingnullsina specified column.

Now You Try It

Commonwealth Auto needs to be ableto reach employees in case of emergency. The
Human Resources department knows that not all employees have telephones. They
need to have a listof telephone numbers for those employees who do have telephones.

Enter the SELECT statement to listall employees from the EMPLOYEE table who have a
telephone. Display employee ID, firstand lastname, and telephone.
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The resultlooks likethis:

EMP ID BVP_FNAME EMP_LNAME PHONE
4773 Janice Dexter 5083847566
3338 Mark White 6179238844
2246 Marylou Hamel 5083457789
1034 James Gallway 6172251178
2424 Ronald Wilder 5083347700
3767 Frank Lowe 5082844094
2898 Mary Umidy 6173458860
3449 C(Cynthia Taylor 5082684508
3082 John Brooks 5089273644
3341 Carl Smith 6179658099
4660 Bruce MacGregor 5092344620
2209 Michael Smith 6175563331
2894 William Griffin 5088449008
4001 Jason Thompson 5082649956
1765 David Alexander 5087394772
4456 Thomas Thompson 6179660089
2145 Martin Catlin 5087486625
3991 Fred Wilkins 5081840883
3778 Jane Ferndale 6173450099
4358 Judith Robinson 5087488011
4962 Peter White 6177732280
2180 Joan Albertini 5083145366
2106 Susan Widman 5083346364
3222 Llouise Voltmer 6176635520
4002 Linda Roy 5088477701
2437 Henry Thompson 6179264105
209 Thomas Carlson 6175553643
2004 Eleanor Johnson 5089253998
5103 Adele Ferguson 6176600684
5008 Timothy Fordman 6176642209
4321 George Bradley 5087463300
3764 Deborah Park 6179458377
2461 Alice Anderson 5083873664
2448 David Lynn 5082844736
1003 James Baldwin 6173295757
1234 Thomas Mills 6176646602
2466 Patricia Bennett 5089487709
4027 Cecile Courtney 5089445386
2174 Jonathan Zander 6176633854
2781 Joseph Thurston 6173286008
3704 Richard Moore 6177739440
3841 Michelle Cromwell 6173298763
3433 Herbert Crane 6178653440
3288 Ralph Sampson 6179654443
4703 Martin Halloran 6176648290
329 Carolyn Johnson 6175567551
3118 Alan Wooding 5083766984
3769 Julie Donelson 5084850432
49 rows processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172) for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.
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BETWEEN Predicate

Use the BETWEEN predicate to specify a range of values you are searching for.
BETWEEN selects all rows thathave values ina specified columnin between or equal to
the startingor ending values of the specified range.

How It's Done

Human Resources is interested in obtaininga listof employees who have between 1 and
3 dependents being covered by their insuranceplan.

To retrieve this data, enter:

select emp _id, num dependents
from coverage
where num_dependents between 1 and 3;
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The resultlooks likethis:

EMP_ID NUM DEPENDENTS

N
&
RFRRRRRRRWORNWWOWORNNRRWOWORNNRRNNFRE WOWWONNNNNNNWWR

42 rows processed
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Exercise 4-7

Now You Try It

Human Resources is doinga salary comparison and needs some information onjobs,
employees, and salaries. They have asked you to show them all employees whose salary

is between $20,000 and $35,000.
What table holds this information?
The informationis stored inthe POSITION table.

Enter the appropriate SELECT statement.
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The resultlooks likethis:

JOB ID EMP ID  SALARY AMOUNT
2077 3338 22048.%4
2077 2246 29536.00
3333 4660 24000.00
3333 3991 27976.00
3333 4962 30680.00
2077 2106 23920.00
4012 4002 28601.80
3333 3764 28912.00
3333 4027 28081.40
3333 374 22880.00
3333 4008 24441.00
4012 3841 33800.00
2077 4703 24857.00

13 rows processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172)for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Use NOT BETWEEN to retrieve all rows thatdo not fall into the specified range.

IN Predicate

You cancompare avalueto alistofvalues usingthe IN predicate.

How It's Done

Human Resources needs to identify employees who resideinthree communities for
potential car pooling. To do this, enter:

select emp id, city
from employee
where city in ('Camden', 'Brookline', 'Canton');

Enclosethe listof values in parentheses and separatevalues with a comma.
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The resultlooks likethis:

EMP ID CITY
229 (Canton
3338 Canton
3082 Camden
4660 Camden
2209 Brookline
5090 Canton
3222 Brookline
209 Brookline
5103 Brookline
5008 Brookline
2598 Camden
3764 Brookline
1234 Brookline
2174 Brookline
4008 Brookline
4703 Brookline
3294 Brookline
3118 Canton

18 rows processed

Exercise 4-8

Now You Try It

The Payroll department needs to identify employees whose salaries are $41,600,
$45,240,0r $50,440 for tax rate purposes. Using the BENEFITS table, write a SELECT
statement to display employee ID andsalary.
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The resultlooks likethis:

EMP ID  SALARY AMOUNT

4773 45240.00
3769 41600.00

2 rows processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172) for the correct SQL syntax.

You caninsertNOT before IN to identify values you do not want returned.
The LIKE Predicate and Masks

You canusethe keyword LIKE and mask characters to find a character stringwhen you
know or are concerned about only some of the characters. Mask characters aresymbols
that serve as placeholders for other characters. For example, LIKE 'Th%' means
everything beginningwith Th. The % is the mask specifyingthatany number of
characters can follow.

This tableshows the symbols youcanuse as maskcharacters:

Mask Meaning
Percent (%) Specifies any number of unknown characters (including none)
Underscore (_) Specifies a singleunknown character

How It's Done

The company nursewants to identify all employees whose lastnames begin with Sin
order to notify them that their yearly physical examinationisdue. Enter:

select emp_lname
from employee
where emp_lname like 'S%';

Enter the character stringto be matched exactly as you expect to finditinthe database.
Use uppercase and lowercaseletters as necessary.
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The resultlooks likethis:

EMP_LNAME

4 rows processed

Where to Place Mask Characters
Mask characters can come anywhere inthe search string.

If you want to find all employees whose names contain mp, enter:

select emp_lname
from employee
where emp_lname like 'Smp%';

The resultlooks likethis:

EMP_LNAME

Sampson

Thompson
Thompson
Thompson

4 rows processed

Exercise 4-9

Now You Try It

How would you displayall departments associated with NEW CARS?
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The resultlooks likethis:

DEPT ID DEPT NAME
4200 LEASING - NEW CARS
2210 SALES - NEW CARS
3520 APPRAISAL NEW CARS
1110 PURCHASING - NEW CARS

4 rows processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172)for the correct SQL syntax. Remember, resulttables may be shortened in
this guide.

Use NOT in front of LIKE to search for rows containingallvalues except those that match
the mask.

Exercise 4-10

Try Another

Enter a SELECT statement to display all departments that are not associated with
associated with NEW CARS.

The resultlooks likethis:

DEPT ID DEPT NAME
1120 PURCHASING - SERVICE
4900 MIS
5000 CORPORATE ACCOUNTING
4500 HUMAN RESOURCES
4600 MAINTENANCE
2200 SALES - USED CARS
5100 BILLING
6200 CORPORATE ADMINISTRATION
3539 APPRAISAL - SERVICE
6000 LEGAL
3510 APPRAISAL - USED CARS
1160 PURCHASING - USED CARS
5200 CORPORATE MARKETING

13 rows processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172) for the correct SQL syntax. Remember, resulttables may be shortened in
this guide.
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Using Calculated Values in Predicates

You canusearithmetic expressions to calculatea valuefor a search condition. Usethe
following symbols for arithmetic operations:

Symbol Meaning
* Multiplication
/ Division
+ Addition

- Subtraction

Remember that multiplicationanddivision areperformed first, from left to right,and
additionand subtraction second, from left to right. You can control the order in which
operations are performed by usingparentheses to enclosethe operations you want
performed first.

How it's done

As partof the salaryreview process, Human Resources needs to identify all jobs where
the difference between the maximum and minimum salaries isgreater than $10,000. To
do this, use the JOB tableand enter:

select job id, job title, min rate,
max_rate, max_rate - min rate
from job
where max_rate - min_rate > 10000;
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The resultlooks likethis:

JOB ID JOB TITLE MIN RATE MAX RATE (EXPR)
8001 Vice President 90000 .00 136000. 00 46000.00
2077 Purch Clerk 17000.00 30000.00 13000.00
9001 President 111000.00 190000. 00 79000.00
4700 Purch Agnt 33000.00 60000 .00 27000.00
3029 Computer Operator 25000.00 44000.00 19000.00
6011 Manager - Acctng 59400 .00 121000.00 61600.00
4130 Benefits Analyst 35000.00 56000 .00 21000.00
4666 Sr Mechanic 41000.00 91000.00 50000.00
4123 Recruiter 35000.00 56000 .00 21000.00
5555 Salesperson 30000.00 79000.00 49000.00
4025 Writer - Mktng 31000.00 50000 .00 19000.00
4023 Accountant 44000.00 120000. 00 76000.00
4734 Mktng Admin 25000.00 62000 .00 37000.00
5110 CUST SER MGR 40000.00 108000. 00 68000.00
6004 Manager - HR 66000 .00 138000.00 72000.00
5111 CUST SER REP 27000.00 54000 .00 27000.00
4012 Admin Asst 21000.00 44000.00 23000.00
2055 PAYROLL CLERK 17000.00 30000.00 13000.00
5890 Appraisal Spec 45000.00 70000.00 25000.00
3333 Sales Trainee 21600.00 39000.00 17400.00
6021 Manager - Mktng 76000.00 150000. 00 74000.00

21 rows processed

Exercise 4-11

Now You Try It

The corporate planninggroup wants to know what projects have been completed inless
time than originally estimated.

Use the PROJECT table to identify the columns and display projectID as well as the
number of hours saved.

The resultlooks like this:

PROJ ID (EXPR)

C203 58.50

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 4
(see page 172)for the correct SQL syntax.
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Combining Predicates

You can combine predicates with AND and OR:
m  Use AND when all predicates mustbe true
m  Use OR when onlyone predicate must be true

The default order of evaluationis AND before OR. You canuse parentheses to override
the default order.

How It's Done

The Human Resources department needs to identify employees who livein Camden,
Brookline, or Canton and who have telephones inorder to set up a calling network. You
created both of these search conditions earlier in this chapter. Now you want to
combine them.

To produce this list, enter:

select emp id, city, phone
from employee
where city in ('Camden’', 'Brookline', 'Canton')
and phone is not null;

The resultlooks likethis:

EMP_ID CITY PHONE
3338 Canton 6179238844
3082 Camden 5089273644
4660 Camden 5092344620
2209 Brookline 6175563331
5090 Canton 5083389935
3222 Brookline 6176635520
2096 Brookline 6175553643
5103 Brookline 6176600684
5008 Brookline 6176642209
3764 Brookline 6179458377
1234 Brookline 6176646602
2174 Brookline 6176633854
4703 Brookline 6176648290
3294 Brookline 6175567551
3118 Canton 5083766984

15 rows processed
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Exercise 4-12

Now You Try It
Change this SELECT statement from AND to OR.

Your resultlooks like this:

EMP_ID CITY PHONE

2299 Canton <null>

4773 Medford 5083847566
3338 Canton 6179238844
2246 Medford 5083457789
1034 Framingham 6172251178
2424 Natick 5083347700
3767 Natick 50828440%
2898 Medford 6173458860
3449 Concord 5082684508
3082 Camden 5089273644
3341 Newton 6179658099
4660 Framingham 5092344620
2209 Brookline 6175563331
2894 Taunton 5088449008
4001 Natick 5082649956
5090 Canton 5083389935
1765 Grover 5087394772
4456 Newton 6179660089
2145 Wilmington 5087486625
3991 Taunton 5081840883
3778 Medford 6173450099
4358 Wilmington 5087488011
4962 Boston 6177732280
2180 Medford 5083145366
2106 Medford 5083346364
3222 Brookline 6176635520
4002 Wilmington 5088477701
2437 Boston 6179264105
2096 Brookline 6175553643
2004 Medford 5089253998
5103 Brookline 6176600684
5008 Brookline 6176642209
4321 Grover 5087463300
2598 Camden <null>

3764 Brookline 6179458377
2461 Medford 5083873664
2448 Natick 5082844736
1003 Boston 6173295757
1234 Brookline 6176646602
2466 Medford 5089487709
4027 Natick 5089445386
2174 Brookline 6176633854
2781 Stoneham 6173286008
3704 Dedham 6177739440
4008 Brookline <null>

3841 Boston 6173298763
3433 Newton 6178653440
3288 Newton 6179654443
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4703 Brookline 6176648290
3294 Brookline 6175567551
3118 Canton 5083766984
3769 Grover 5084850432

52 rows processed

Ifyour results do not match what you see above, check Review Answers for Chapter 4
(see page 172)for the correct SQL syntax. Remember, resulttables may be shortened in
this guide.

Compare the resultof the first SELECT statement with the resultof the second.

The first SELECT statement gives a more limited listbecausean employee must both live
inone of the three communities and have a telephone inorder to be includedinthelist.

The second SELECT statement results inalonger listbecausean employee must either
livein one of the three communities or have a telephone (and liveanywhere) in order to
be included. Thus, the resulttablelists everyone who has a telephone and everyone
who lives in the three communities.

Try One with Both AND and OR
You can have multiple predicates, connecting them with either AND or OR.

The Human Resources department needs a list of employees who have a telephone and
livein Brooklineand all employees who livein Boston regardless of whether they have a
telephone.

To produce this list, enter:

select emp id, city, phone
from employee
where phone is not null and city = 'Brookline’
or city = 'Boston';
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The resultlooks likethis:

EMP ID CITY PHONE

3411 Boston <null>

2010 Boston <null>

2209 Brookline 6175563331
4962 Boston 6177732280
3222 Brookline 6176635520
2437 Boston 6179264105
209 Brookline 6175553643
5103 Brookline 6176600684
5008 Brookline 6176642209
3764 Brookline 6179458377
1003 Boston 6173295757
1234 Brookline 6176646602
2174 Brookline 6176633854
3841 Boston 6173298763
4703 Brookline 6176648290
3294 Brookline 6175567551

16 rows processed

Using Parentheses

The default order of evaluationis AND before OR. You use parentheses to override the
default order of evaluation. Multiplesearch conditionsenclosed in parentheses are
evaluated as a singlesearch condition.

How It's Done

Ifthe Human Resources department wants a listof employees livingin Brooklineor
Boston who have a telephone, you would insertparentheses to group the Brooklineand
Boston predicates. The parentheses specify that you want the OR portion of the clause
to be evaluated first:

select emp id, city, phone
from employee
where phone is not null
and (city = 'Brookline' or city = 'Boston');
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The resultlooks likethis:

EMP_ID CITY PHONE
2209 Brookline 6175563331
4962 Boston 6177732280
3222 Brookline 6176635520
2437 Boston 6179264105
2096 Brookline 6175553643
5103 Brookline 6176600684
5008 Brookline 6176642209
3764 Brookline 6179458377
1003 Boston 6173295757
1234 Brookline 6176646602
2174 Brookline 6176633854
3841 Boston 6173298763
4703 Brookline 6176648290
3294 Brookline 6175567551

14 rows processed

Compare this resultwith the resultfrom the previous statement. The previous SELECT
statement without parentheses listed employees who have a telephone andwho also
livein Brooklineas well as employees who livein Boston whether or not they have a
telephone.

The second SELECT statement with parentheses listed employees who livein either
Brooklineor Boston and who have a telephone, no matter which community they live
in.

When you create a complex combination of predicates as inthe lastexample, use
parentheses to group predicates and establish theorder of evaluation.

The placement of Parentheses

You've justseen that using parentheses can make a difference inthe order in which the
predicates areevaluated.

Look at these two SELECT statements. They areexactly the same except for the
placement of the parentheses.

Enter both SELECT statements and compare the results:

1. select emp id, phone, city, dept id
from employee
where phone is not null
or (city = 'Boston' and dept id = 5200);

2. select emp id, phone, city, dept id
from employee
where (phone is not null or city = 'Boston')
and dept id = 5200;
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Now take all parentheses out of the request.
How are the results different?

The first SELECT statement specifies thatthe employee must either livein Boston and
work indepartment 5200 or have a telephone inorder to be on the list.

The second SELECT statement specifies thatthe employee must either have a telephone
or livein Boston. In either case, the employee mustalsoworkindepartment 5200in
order to be placed on the list.

If you take out all the parentheses, SQL evaluates the conditions inthe same order as
for the first SELECT statement.
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Review

Choose the correct answers for the questions below. More than one answer canapply
for each question.

1.

The clausethatallows the user to specify a search condition thatfilters the rows to

be selected is:

m a. The WHERE clause

m b. The FROMclause

m c. The SELECT clause

m d. The ASclause

What arethe components of the WHERE clause?
m a. The keyword FROM

m b. The keyword WHERE

m c. Asearchcondition

m d. Atablename

You can compare a character columnto a:
m a. FROMclause

m  b. Mask

m c. WHERE clause

m d. Tablename

Masks areused with:

m a. The IN predicate

m b. The BETWEEN predicate

m c. The LIKE predicate

m d. The FROMclause

Which of the followingaremask characters?

m a #
m b _
m c *
m d %

The IS NULL predicate causes:
m a. Retrieval of rows where a column contains the valuezero
m b. Retrieval of rows where a column contains novalue

m c. No retrieval of rows
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Scenarios

7.

m d. No retrieval of rows where all columns contain zero

Parentheses areused to:

m a. Set up the sequence of arithmetic evaluation

m b. Set up the sequence of evaluation of AND and OR with multiple predicates
m c. Set off table names

m d. Set up alternateheadings

To check your answers, see Review Answers for Chapter 4 (see page 172).

Create the appropriatestatements onlineto retrieve the needed data:

1.

Periodically, a listis published giving divisions and their departments. A new
department was recently added to division D09,so a new listfor that divisionis
needed. Use the DEPARTMENT table and show division code, department ID, and
department name. Order by department ID.

Hint: DIV_CODE is a character column.

All Commonwealth Auto employees whose lastnames begin with L and Mare due
to have flu shots. The medical office needs to have the complete names of these
individuals and the department to which each is assigned. Sort the listbylastname.
(Use the EMPLOYEE table.)

The Marketing department has a large project coming up and needs employees
who have atleasta medium level of competence (greater than02) inskill 3333.
Display employee ID and level of competence for each employee usingthe
EXPERTISE table.

Hint: SKILL_LEVEL is a character column.

In order to identify employees involved in media projects, the Human Resources
department needs a list of employees associated with a project ID that begins with
P (indicating media-related). Order the listby employee ID. (Use the EMPLOYEE
table to find this information.)

The budget group needs a listof employees who hold a position thatpays less than
$25,000.Show employee IDand salary.

Hint: The POSITION tablecontains information about positions heldin
Commonwealth Auto.
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Chapter 6: Using Adgredate Functions

Goal

When you have completed this chapter, you will beableto use aggregate functions to
count rows of data and to calculateaverages, sums, maximums, and minimums for
groups of data.

Summary

You canusethe aggregate functions AVG, COUNT, MAX, MIN, and SUM to perform
calculations within your SELECT statement to summarizeinformation about groups of
rowsin atable.

This section contains the following topics:

Aggregate Functions (see page 97)
Eliminating Duplicate Rows (see page 105)
GroupinglInformation (see page 106)
Using HAVING (see page 110)

Renaming Column Headings (see page 112)
Review (see page 113)

Scenarios (seepage 114)

Addredate Functions

There are five aggregate functions. Except for COUNT, these functions operateon a
collection of values in one column of a tableand produce a singleresult:

Function Meaning

AVG Returns the average of all valuesinthe named column
COUNT Counts the number of rows that satisfya condition
MAX Returns the highest valueinthe named column

MIN Returns the lowest value inthe named column

SUM Returns the total of all values inthenamed column
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How to Use Aggregate Functions

To usean aggregate function, you specify the name of the function followed by the
name of the columnin parentheses, asin SUM(SALARY_AMO UNT).

You canusethe aggregate functions AVG, MAX, MIN, and SUM with a column name
(SALARY_AMOUNT) or, ifyou areusing &USIDBGI., you can use these functions with an
arithmetic expression (SALARY_AMOUNT/52) as well.

Where to Use Aggregate Functions
m  Instead of a column name with SELECT

m  Ina HAVING clauseasavalueina predicate
AVG

The aggregate function AVG calculates the average valueof all rows ina specified
column.

How It's Done

The president of Commonwealth Auto wants to know the average salaryforall
employees inthe company. To produce this information, usethe POSITION table and
enter:

select avg(salary_ amount)
from position;

The resultlooks likethis:

51101.16

1 row processed

Exercise 5-1

Now You Try It

Use the COVERAGE table to write a SELECT statement to display theaverage number of
dependents forall employees in Commonwealth Auto. The Human Resources
department needs this information for statistical purposes.
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Exercise 5-2

The resultlooks likethis:

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177) for the correct SQL syntax.

Note: Ifthe column being averaged has aninteger data type, the resultis aninteger
(thatis,a whole number). Refer to the SQL reference manual for your environment to
learn how to convert an integer data type to a decimal data type inthe resultof your

query.

Using WHERE
Use the BENEFITS tableto write a SELECT statement to displaytheaverage vacation
accruedinfiscal year 1999 for all employees in Commonwealth Auto. The Human

Resources department needs this information for statistical purposes.

The resultlooks likethis:

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177) for the correct SQL syntax.

COUNT
Use the aggregate function COUNT to count the number of rows in a table.
You usean asteriskin parentheses after COUNT when you want all rows to be counted.

You usea columnname in parentheses after COUNT when you want all rows with a
valueinthat columnto be counted.

Chapter 6: Using Aggregate Functions 99



Aggregate Functions

Exercise 5-3

How It's Done

Human Resources needs a total count of employees working at Commonwealth Auto.
To find this number, enter:

select count(*)
from employee;

The resultlooks like this:

(EXPR)

55

1 row processed

Every row inthe EMPLOYEE table was counted.

Now You Try It

The Human Resources department would liketo know how many different types of skills
there are inthe company. Enter the appropriatestatement to determine the total

number of skillsintheSKILL table.

The resultlooks like this:

(EXPR)

26

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177)for the correct SQL syntax.

Specifying a Column Name with COUNT

Ifyou specify a column name with COUNT, onlythe rows containinga valueinthat
columnare counted.
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Exercise 5-4

How It's Done

Human Resources has made another request. They would liketo know how many
employees have telephones intheir homes. You can comply with this request by
creatinga SELECT statement using COUNT and the column name PHONE from the
EMPLOYEE table:

select count(phone)
from employee;

The resultlooks like this:

(EXPR)

49

1 row processed

There were fewer rows returned with this request than there were when you specified
COUNT(*). This time, COUNT counted onlythe rows that had a telephone number. It did
not count the rows that contain a null valuefor PHONE. When you used COUNT(*), all
rows are counted.

Using WHERE

How many employees indepartment 5200 have telephones? Add a WHERE clauseto
your previous statement to find out.

The resultlooks likethis:

(EXPR)

4

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177) for the correct SQL syntax.

MAX

Use the aggregate function MAX (maximum) to determine the highestvalueina
specified column.
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How It's Done

The Human Resources department would liketo know the highestsalaryinthe
company. Salaries arestoredin the POSITION table. To show this information, enter:

select max(salary_amount)
from position;

The resultlooks like this:

146432.00

1 row processed

Exercise 5-5
Now You Try It

Human Resources also needs to know the highest salary held for job 3333.Enter an
appropriate SELECT statement usinga WHERE clause.

The resultlooks likethis:

30680.00

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177)for the correct SQL syntax.

MIN

Use the aggregate function MIN (minimum) to determine the lowest valuein a specified
column.

How It's Done

Human Resources needs to determine the lowest salaryinthe company. To obtain this,
enter:

select min(salary_amount)
from position;
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Exercise 5-6

The resultlooks likethis:

2200.00

1 row processed

Now You Try It
The Human Resources department is concerned that the company have a healthy group

of employees. They need to see the smallestamountof sick timetaken. The BENEFITS
table contains this information.

The resultlooks like this:

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177)for the correct SQL syntax.

SUM
Use the aggregate function SUM to total numeric columns.
How It's Done

The budget group inthe Accounting department needs to allocatefunds for next year's
budget based on this year's salaries.

To obtainasum of all salaries, enter:

select sum(salary_amount)
from position;
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The resultlooks likethis:

2555058.42

1 row processed

Exercise 5-7
Now You Try It

Also as partof the budget process, the budget group needs to identify all vacation hours
taken. (This informationis inthe BENEFITS table.)

Enter a statement to display this sum.

The resultlooks likethis:

17469.50

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177)for the correct SQL syntax.

Aggregate Functions and Null Values

There may be null values in columns includedina calculation. Aggregate functions
ignore rows where a null valueis found.
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Eliminating Duplicate Rows

Exercise 5-8

You caneliminateduplicaterows when using SUM, AVG, and COUNT by using DI STINCT.
This causes the duplicaterows to be eliminated before the aggregate function is
applied.

Using DISTINCT

If you use DISTINCT, you must name a column explicitly; you cannot usean arithmetic
expression.

How It's Done
Put DISTINCT immediately before the column name.

Count the number of communities represented by the employees at Commonwealth
Auto by entering:

select count(distinct city)
from employee;

The resultlooks likethis:

(EXPR)

3

1 row processed

Now You Try It
Count the number of different projects on which at leastone person is working.
What table do you need touse?

You'll find this information in the CONSULTANT table.
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The resultlooks likethis:

(EXPR)

1

1 row processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177) for the correct SQL syntax.

Grouping Information

You canuseaggregate functions to displayinformation for groups of rows rather than
for a whole table. For example, the president wants to know the average salary for
employees assignedto each jobrather than the average salaryfor all employees inthe
whole company. The POSITIONtable, where the salaryinformationis maintained, has
more than one row for each job. In order to retrieve the information for the president,
you need to group all rows with the same job ID and then find the average salary for
that group.

Using GROUP BY

To summarizeinformation for groups of rows, such as all employees who have the same
jobID, use the GROUP BY clause. The GROUP BY clauseindicates which columns contain
values to be grouped together.

How It's Done
To find the average salary for employees by job, use the GROUP BY clauseand enter:
select job id, avg(salary amount)

from position
group by job_id;
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Exercise 5-9

The resultlooks likethis:

21 rows processed

<null>

<null>
23672.56
23130.05
37546.80
74776.00
43888.00
49921.76
45241.94

<null>
85280.00
53477 .38
55744.75
56977.80
54738.99
53893.16
110448.00
94953.52
111593.00
117832.68
146432.00

The GROUP BY clausegrouped the rows of data by job and then AVG took the average
salaryfor each group. For example, nine salaries areaveraged for JOB_ID 3333. Three
jobs have null for an average salary becausethey have only hourly employees.

Now You Try It

For statistical purposes, you need to know the number of employees ineach
department. Enter a SELECT statement to retrieve this information fromthe EMPLOYEE

table.
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Exercise 5-10

The resultlooks likethis:

DEPT_ID (EXPR)

w
&
OOUIINWOWNRFENOUIEAN W

14 rows processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177)for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Try Another

The budget group needs to identify the total salaries for eachjobin order to determine
salary budgets for next year.

Usingthe POSITION table, enter a SELECT statement to show the sum of salaries for
employees by job. DisplayjobIDandsumfor eachjob.
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The resultlooks likethis:

JoB ID (EXPR)
2051 <null>
2053 <null>
2077 118362.84
3333 208170.50
4012 150187.20
4023 74776.00
4025 43888.00
4123 49921.76
4130 45241.94
4560 <null>
4666 85280.00
4700 267386.90
4734 111489.50
5110 56977.80
5555 492650.98
5890 269465 .80
6004 116448.00
6011 94953.52
6021 111593.00
8001 117832.68
9001 146432.00

21 rows processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177)for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Things to remember when using GROUP BY

®  You canuseGROUP BY with any aggregate function

®  You canspecify more than one columninthe GROUP BY clause

m  Columns listedinthe SELECT statement that are not partof the calculationbyan
aggregate function must be identifiedin the GROUP BY clause

Using ORDER BY with Aggregate Functions

When you want to sortaresulttable based on an aggregate function, you must specify
the aggregate function by number (or heading name) rather than specifying the function
itself.

How It's Done

Earlier you found the average salaryfor employees by job using GROUP BY. To sort this
resultby the average salary, enter:

select job id, avg(salary amount)
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Using HAVING

from position
group by job id
order by 2;

The resultlooks likethis:

JoB ID (EXPR)
3333 23130.05
2077 23672.56
4012 37546.80
4025 43888.00
4130 45241.94
4123 49921.76
4700 53477.38
5890 53893.16
5555 54738.99
4734 55744.75
5110 56977.80
4023 74776.00
4666 85280.00
6011 94953.52
6004 110448.00
6021 111593.00
8001 117832.68
9001 146432.00
2053 <null>
4560 <null>
2051 <null>

21 rows processed

You canadda search conditionto use with an aggregate function.

The HAVING clauseallowsyouto search for a particular condition within each group.
HAVING takes the same predicates as WHERE. The clause must specify an aggregate
function because itapplies to summary rows only. You use a HAVING clauseto eliminate
groups from the result,justas you use a WHERE clauseto eliminaterows.

You can have both a WHERE clauseanda HAVING clauseinyour SELECT statement.
How It's Done

The company is concerned that there are several departments with onlya very few
employees. To displaythosedepartments that have fewer than three employees, enter:

select dept id, count(emp id)
from employee
group by dept id
having count(emp_id) < 3;
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The resultlooks likethis:

DEPT_ID (EXPR)

5 rows processed

Exercise 5-11
Now You Try It
Some Commonwealth Auto employees liveinthe same community. Since the company
is encouragingcar pooling, the car pooling group needs to know which communities
have more than two people living there.
Enter a SELECT statement to listthe name of the community and the number of
employees livinginthatcommunity. Show only those communities that have more than

two employees. This informationis contained inthe EMPLOYEE table.

The resultlooks likethis:

CITY (EXPR)
Boston 6
Brookline 11
Camden 3
Canton 4
Grover 4
Medford 9
Natick 5
Newton 4
Wilmington 3
9 rows processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177)for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.
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Exercise 5-12

Try Another

The budget director has given you another request. She needs to see which jobs have an
average salarygreater than $25,000. Use the POSITION tableto write the appropriate
SELECT statement using HAVING and displaythejob IDand the average salaryamount.

The resultlooks like this:

JOB ID (EXPR)
4012 37546.80
4023 74776.00
4025 433888.00
4123 49921.76
4130 45241.94
4666 85280.00
4700 53477 .38
4734 55744.75
5110 56977.80
5555 54738.99
5890 53893.16
604 110448.00
6011 94953.52
6021 111593.00
8001 117832.68
9001 146432.00

16 rows processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177)for the correct SQL syntax. Remember thatresulttables may be
shortened in this guide.

Renaming Column Headings

Remember that you canrequest new headings for the resulttable. This is particularly
useful when you use aggregate functions becausethe default heading is not meaningful.

Exercise 5-13

Now You Try One

Use the statement above, and rename the column with the aggregate function. Use the
AS keyword, and make the heading "Average Salary".
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Review

The resultlooks likethis:

JOB_ID AVERAGE SALARY
4012 37546.80
4023 74776.00
4025 43888.00
4123 49921.76
4130 45241.94
4666 85280.00
4700 53477.38
4734 55744.75
5110 56977.80
5555 54738.99
5890 53893.16
6004 110448.00
6011 94953.52
6021 111593.00
8001 117832.68
9001 146432.00

16 rows processed

If your results do not match what you see above, check Review Answers for Chapter 5
(see page 177) for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Review

Fill inthe blank with the correct term:

1. Youuse___ to perform calculations withina SELECT statement.

2. An aggregate functioncanbe used instead of a columnname with ___ orinthe
clause.

3. When the aggregate function AVG encounters a null value,it the row.

4. The clauseacts as a search condition with an aggregate function.

5. You rename anaggregate function column headingby using___ andthe

headingyou want.

To check your answers, see Review Answers for Chapter 5 (see page 177).
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Scenarios

Create the appropriatestatements onlineto retrieve the needed data:

1.

Inorder to planforthe Christmas party for Commonwealth Auto, the Human
Resources department needs a count of employees by department. (The EMPLOYEE
table contains this information.)

As partof its salaryresearch,the Human Resources department needs to know the
minimum and maximum salaries being earned for eachjob ID inthe company. (Use
the POSITION table.)

Upper management needs to know how many subordinate employees there are for
each manager inorder to evaluate the span of control within the company. The
EMPLOYEE tablecontains this information.

A projectis comingup that requires project members havingthe skill ID 3333 (body
work). The project leader needs to find out how many employees have a skill level
greater than 02 for this skill to see whether he needs to hireconsultants to staff the
project. Keep in mind that the SKILL_LEVEL column contains character data. (Use
the EXPERTISE table.)

Note: Use a WHERE clausewith more than one predicate.

The Human Resources department is conductingresearchinto salaries.They have
asked you for a report showing:

m JobID

m  Average salarybyjob
m  Minimumsalarybyjob
m  Maximumsalarybyjob

They need this report only for positions with a job ID less than 4000 (indicating
trainingand clerical positions) wherethe average salaryisless than $25,000.Use
the POSITION tableand rename the column headings so that the report makes
sense.

The traininggroupis concerned that there are few people inthe company who
have certain crucial skills. They have asked you to give them a report listingthe
number of employees who have either a medium level of competence (02 or above)
for skill 3333 (body work) or a high level of competence (04) for skill4444
(assembly).The report shouldlista skillonlyifthere are more than two employees
that fit that category.

Note: Hint: The column SKILL_LEVEL is a character column.

To check your answers, see Review Answers for Chapter 5 (see page 177).
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Chapter 7: Accessing Multiple Tables

Goal

When you have completed this chapter, you will beableto create SQL statements that
retrieve data from more thanone table.

Summary

Until now, you have been retrievingdata from onlyone tableat a time. Often, however,
the data you want resides in more than one table. For example, you may want
information on the department an employee works inas well as the employee
informationitself. The join operation allows you to do this.

This section contains the following topics:

What Is a Join Operation? (see page 116)
Joining Tables on Common Columns (see page 117)
Qualifyinga Column Name (see page 119)
Qualifyinga Table Name (see page 121)

Sorting the Result (see page 123)

Additional Search Criteria inaJoin (see page 125)
Things to Remember about JoiningTables (see page 126)
Joininga Table to Itself (see page 126)

Using UNION (see page 127)

Review (see page 129)

Scenarios (see page 130)
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What Is a Join Operation?

What Is a Join Operation?

Ajoinis atype of select in which you request data from more than one table.

Look at the tabledescriptions for EMPLOYEE and DEPARTMENT in Appendix C, “Table
Descriptions.” The EMPLOYEE table carries employee i nformation plus the employee's
department ID. The name of the department is not carriedin this table.

If you want to see more information aboutthe department, you need to lookat the
DEPARTMENT table where you find the ID and name of the department. To display both
employee and department information atthe sametime, you need to access both
tables at once to join them.

Common Columns

A join canoccur when tables have a column incommon. Each table must have at least
one columnthat corresponds to a column inatleastone other table inthe join.

Usually these common columns are planned as partof the databasedesign.In Error!
Reference sourcenot found. you read about foreign keys, which are columns or
combination of columns inone tablecorrespondingto the primary key of another table.
These are planned common columns:

EMPLOYEE
EMP_ID |EMP_LNAME |EMP_FNAME |DEPT_ID
2096 CARLSON THOMAS 4600
2437 THOMPSON HENRY 4600
2598 JACOBS MARY 5100

DEPARTMENT

DEPT_ID |DEPT_NAME

5200 CORPORATE MARKETING
4600 MAINTENANCE
5100 BILLING
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Joining Tables on Common Columns

To jointwo tables, you must associate one or more columns in one table to one or more
columnsinasecond table. The joining columns must:

m  Existinboth tables
m  Have data of equivalenttype
m  Appear in the WHERE clause

Normally,a row from one tableis joined with a row from the other when the common
columns contain equal values.

Statement Used

The statement used to jointablesis composed of:

m  The columns to be displayed listed after SELECT

m A FROM clauseidentifyingthe tables from which data is beingretrieved

m A WHERE clauseindicatingthe column to be matched and any additionalsearch

conditions

Note: Ifyou arejoiningtables fromdifferent schemas, you mustpreface the tablename
with the schema name.

Inthe WHERE clause, you specify a column name from one table, a comparison operator
(usually=),and a column name from the other table.

How It's Done

Periodically,the Human Resources department produces a listof the employees who
head departments.

The ID of the employee who heads a particulardepartmentis found in the
DEPARTMENT table. The employee's name is foundinthe EMPLOYEE table. You need to
jointhese two tables to get all the information for the list.

To jointhe DEPARTMENT and EMPLOYEE tables based on the head of the department,

you use the DEPT_HEAD ID columninthe DEPARTMENT tableand the EMP_ID column
inthe EMPLOYEE table. The columns have different names, but both contain employee
IDs.

To join the two tables, enter:

select emp id, emp lname, emp fname, dept name
from employee, department
where dept_head id = emp_id;

Chapter 7: Accessing Multiple Tables 117



Joining Tables on Common Columns

In this statement, all the join columns haveunique names. The SELECT statement
specifies thatyou want to see employee ID, employee lastname and firstname, and
name of department. This informationis goingto come from two different tables.The
common columns arematched inthe WHERE clause.

The resultlooks likethis:

EMP_ID EMP_LNAME EMP_FNAME DEPT NAME
2004 Johnson Eleanor PURCHASING - SERVICE
1003 Baldwin James LEASING - NEW CARS
2466 Bennett Patricia MLS
2010 Parker Cora SALES - NEW CARS
3769 Donelson Julie APPRAISAL NEW CARS
2466 Bennett Patricia CORPORATE ACCOUNTING
3222 Voltmer Louise HUMAN RESOURCES
2096 Carlson Thomas MAINTENANCE
2180 Albertini Joan SALES - USED CARS
2598 Jacobs Mary BILLING
2461 Anderson Alice CORPORATE ADMINISTRATION
2209 Smith Michael APPRAISAL - SERVICE
1003 Baldwin James LEGAL
3082 Brooks John APPRAISAL - USED CARS
2246 Hamel Marylou PURCHASING - USED CARS
2894 Griffin William CORPORATE MARKETING
1765 Alexander David PURCHASING - NEW CARS
17 rows processed

Exercise 6-1

Now You Try It

The Human Resources department needs information about divisions. They have asked
you for a listof division descriptions and division heads by name.

Enter a SELECT statement to display each division description and employee lastand
firstname.

What tables do you need to join?
You need to jointhe DIVISIONand EMPLOYEE tables.
What are the common columns?

DIV_HEAD_ID inthe DIVISIONtable and EMP_ID in the EMPLOYEE table are the
common columns.
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The resultlooks likethis:

DIV CODE DIV NAME EMP ID  EMP LNAME BIP_FNAME
D06 SERVICE 4321 Bradley George
Do4 NEW CARS 2010 Parker Cora

DO9 CORPORATE 1003 Baldwin James

D02 USED CARS 2180 Albertini Joan

4 rows processed

If your results do not match what you see above, check Review Answers for Chapter 6
(see page 183)for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Why Include the Join Condition

Without the join condition inthe WHERE clause, the request would return a huge table
containingevery possiblerowcombination fromthe tables being joined. This type of
joinis called a Cartesian product.Itis very inefficientand contains a greatdeal of
redundant information.

Qualifying a Column Name

Insome cases, the join columns fromtwo tables have the same name. Then you must
add a qualification to the column names to distinguish one name from the other.

How It's Done

The EMPLOYEE table does not carry the department name, and the DEPARTMENT table
does not carry the employee ID. If you want to see the names of the departments that
the employees are associated with, you need to jointhe EMPLOYEE and DEPARTMENT
tables. These two tables have a common column, DEPT_ID.

Because the column DEPT_ID has the same name ineach table, you need to qualify each
common column name with the name of its table. Enter:

select emp id, department.dept_id, dept name
from department, employee
where department.dept_id = employee.dept_id;

This statement specifies thatthe rows to be retrieved and joined from the EMPLOYEE
and DEPARTMENT tables arethose that have matching department IDs.If a department
ID is presentinthe DEPARTMENT tablebut notin the EMPLOYEE table (as when a
department has no employees), that row will notbe returned.
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The resultlooks likethis:

EMP ID DEPT ID DEPT NAME
229 4600 MAINTENANCE
3411 5200 CORPORATE MARKETING
4773 3510 APPRAISAL - USED CARS
2010 2210 SALES - NEW CARS
3338 1120 PURCHASING - SERVICE
2246 1100 PURCHASING - USED CARS
1034 4600 MAINTENANCE
2424 4600 MAINTENANCE
3767 2200 SALES - USED CARS
2898 1120 PURGHASING - SERVICE
3449 5000 CORPORATE ACCOUNTING
3082 3510 APPRAISAL - USED CARS
3341 3530 APPRAISAL - SERVICE
3199 4600 MAINTENANCE
4660 2200 SALES - USED CARS
2200 3530 APPRAISAL - SERVICE
2894 5200 CORPORATE MARKETING
4001 2210 SALES - NEW CARS
5099 2210 SALES - NEW CARS
1765 1110 PURCHASING - NEW CARS
4456 4600 MAINTENANCE
2145 5200 CORPORATE MARKETING
3991 2210 SALES - NEW CARS
3778 5100 BILLING
4358 5200 CORPORATE MARKETING
4962 2210 SALES - NEW CARS
2180 2200 SALES - USED CARS
2166 1110 PURCHASING - NEW CARS
322 4500 HUMAN RESOURCES
4062 6200 CORPORATE ADMINISTRATION
2437 4600 MAINTENANCE
209 4600 MAINTENANCE
2004 1120 PURCHASING - SERVICE
5163 5000 CORPORATE ACCOUNTING
5008 1100 PURCHASING - USED CARS
4321 6200 CORPORATE ADMINISTRATION
2598 5100 BILLING
3764 2210 SALES - NEW CARS
2461 6200 CORPORATE ADMINISTRATION
2448 2200 SALES - USED CARS
1003 6200 CORPORATE ADMINISTRATION
1234 6200 CORPORATE ADMINISTRATION
2466 5000 CORPORATE ACCOUNTING
4027 2210 SALES - NEW CARS
2174 4500 HUMAN RESOURCES
2781 5200 CORPORATE MARKETING
3764 2200 SALES - USED CARS
4008 2210 SALES - NEW CARS
3841 6200 CORPORATE ADMINISTRATION
3433 4600 MAINTENANCE
3288 4600 MAINTENANCE
4703 1100 PURCHASING - USED CARS
32% 1120 PURCHASING - SERVICE
3118 4500 HUMAN RESOURCES
3760 3520 APPRAISAL NEW CARS

55 rows processed
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Does it matter which of the two department ID columns you choose to display?

No. The values in each of the two matching columns is the same.

Qualifying a Table Name

Exercise 6-2

Insome cases, the tables arein different schemas. Then you must add a qualification to
the table name to specify which schema the tableis associated with.

How It's Done

The EMPLOYEE table doesn't contain projectid and descriptioninformation,and the
PROJECT table doesn't carry the projectleader's firstand lastname. If you want to see
the projects and their respective project leaders, you must jointhe EMPLOYEE and
PROJECT tables usingthe PROJ_LEADER_ID and EMP_ID columns.However, the
EMPLOYEE tableis assigned tothe DEMOEMPL schema andthe PROJECT tableis
assigned tothe DEMOPROJ schema. To access data from both schemas, you must
qualify the table names with the schema name. Enter:

select emp _id, emp lname, emp fname, proj desc from
demoenpl.employee, demoproj.project
where emp _id=proj leader id;

EMP_ID EMP_LNAME EMP_FNAME PROJ_DESC
3411 Williams Catherine TV ads - WIVK
3411 Williams Catherine New brand research
2894 Griffin William Consumer study
4358 Robinson Judith Service study
2466 Bennett Patricia Systems amalysis
5 rows processed

Now You Try It

You have to give the Human Resources department a list of employees and the skills
each has.However, itis easier to read this reportifthe employees' names are listed as
well.

Enter a SELECT statement to listemployee ID, lastname, firstname, and skill IDusing
the EMPLOYEE and EXPERTISE tables.Qualify the column name thatis the samein both
tables. The EXPERTISE tableis in DEMOPROJ andthe EMPLOYEE tableisin DEMOEMPL.

Chapter 7: Accessing Multiple Tables 121



Qualifying a Table Name

The resultlooks likethis:

EMP_ID EMP_LNAME EMP_FNAME SKILL ID
1003 Baldwin James 1000
1034 Gallway James 6470
1234 Mills Thomas 1000
1765 Alexander David 6770
2004 Johnson Eleanor 6770
2010 Parker Cora 7000
2096 Carlson Thomas 3065
2096 Carlson Thomas 3333
2106 Widman Susan 6770
2174 Zander Jonathan 4430
2180 Albertini Joan 7000
2209 Smith Michael 5309
2246 Hamel Marylou 1000
2246 Hamel Marylou 6670

69 rows processed

If your results do not match what you see above, check Review Answers for Chapter 6
(see page 183) for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Using an Alias
You usean alias as a shorthand method for qualifyinga column name.

You specify the alias inthe FROM clause:

from expertise x, employee e
You then use the aliasasa prefix on the column name.
How It's Done

To usean aliasinstead of the table name to qualify the column names from the previous
example, enter:

select x.emp_id, emp lname,
emp_fname, skill id
from expertise x, employee e
where x.emp_id = e.emp_id;

The resultis the same as the previous statement.
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Sorting the Result

You cansortthe table resultingfrom a join operation with ORDER BY.

Exercise 6-3

Now You Try It

Sortyour lastrequestin descendingorder by employee lastname and employee first
name.
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Sorting the Result

The resultlooks likethis:

EMP ID EMP_LNAME EMP_FNAME SKILL ID
2174 Zander Jonathan 4430
3118 Wooding Alan 5180
5090 Wills Stephen 7000
3411 Williams Catherine 5500
3991 Wilkins Fred 7000
2424 Wilder Ronald 6470
2106 Widman Susan 6770
4962 Wwhite Peter 5130
3338 White Mark 6770
3222 \Voltmer Louise 1000
3222 \Voltmer Louise 4430
2781 Thurston Joseph 5420
2781 Thurston Joseph 5430
4456 Thompson Thomas 3065
4456 Thompson Thomas 6670
4001 Thompson Jason 7000
2437 Thompson Henry 3333
2437 Thompson Henry 4444
3449 Taylor Cynthia 5200
2209 Smith Michael 5309
3341 Smith Carl 5309
3288 Sampson Ralph 6670
3283 Sampson Ralph 6650
3288 Sampson Ralph 3333
4002 Roy Linda 4410
4002 Roy Linda 4370
4358 Robinson Judith 5500
2010 Parker Cora 7000
3764 Park Deborah 7000
3764 Moore Richard 7000
1234 Mills Thomas 1000
4660 MacGregor Bruce 7000
2448 Lynn David 7000
3767 Lowe Frank 7000
2004 Johnson Eleanor 6770
329 Johnson Carolyn 6770
2598 Jacobs Mary 6666
2246 Hamel Marylou 1000
2246 Hamel Marylou 6670
4703 Halloran Martin 5130
4703 Halloran Martin 4250
289 Griffin William 5500
2894 Griffin William 1000
1034 Gallway James 6470
5008 Fordman Timothy 6770
3778 Ferndale Jane 6666
3778 Ferndale Jane 5200
5103 Ferguson Adele 5200
3769 Donelson Julie 5309
4773 Dexter Janice 5309
3841 Cromwell Michelle 4370

69 rows processed
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Additional Search Criteria in a Join

If your results do not match what you see above, check Review Answers for Chapter 6
(see page 183)for the correct SQL syntax. Remember thatresulttables may be
shortened in this guide.

Additional Search Criteria in a Join

Exercise 6-4

Remember that you specify the columns to be joined in the WHERE clause.You can have
additional search criteria in the WHERE clauseas well by using AND and OR.

Now You Try It

Human Resources wants a listof managers in charge of projects. You need to create a
listof those managers with their IDs,lastand firstnames.

What tables will you join?

You'll jointhe EMPLOYEE and CONSULTANT tables.

What are the join columns?

EMP_ID in EMPLOYEE and MANAGER_ID in CONSULTANT are the join columns.
Do you need to qualify any column name?

Yes, both tables have MANAGER_ID columns.

What additional search criteria do you need?

You need to specify that you only want each manager listed once.

The resultlooks likethis:

MANAGER ID EMP_LNAME BMP_FNAME
1003 Baldwin James
2466 Bennett Patricia

2 rows processed

If your results do not match what you see above, check Review Answers for Chapter 6
(see page 183)for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.
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Thindgs to Remember about Joining Tables

When you jointables:
®  You arecombiningrows of data from two or more tables to form one result table
m  The joinis based oncommon columns

m  [fa columnname inthe SELECT statement has the same name intwo or more
tables, it must be prefixed to specify the table

m  The FROM clausecontains thenames of all thetables you are joining

m  You shouldusea WHERE clausetolimitthe resulttable

Joining a Table to Itself

You joinatableto itself when two rows ina table containinformation thatyou want to
combine together. Thisis called a reflexive join.

How It's Done

The Human Resources department needs to identify Catherine William's manager. The
EMPLOYEE tablecontains the employee ID and the manager ID. To find the name of
Catherine William's manager, firstyou find Catherine William's employee ID (3411)in
the EMP_ID column. The row containing Catherine William's employee D also contains
her manager's employee ID (2894) in the MANAGER_ID column. Now you lookin the
EMPLOYEE tableagainto find the manager's ID (2894)in the employee ID column. You'll
find the manager's name in this row:

EMPLOYEE

EMP_ID |EMP_LNAME |MANAGER_ID

2096 CARLSON 4321

3411 WILLIAMS 2894

2894 GRIFFIN 1003

v

EMP_ID |EMP_LNAME |MANAGER_ID |EMP_ID |EMP_LNAME |MANAGER_ID
3411 WILLIAMS 2894 2894 GRIFFIN 1003
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Using UNION

To access this information, enter:

select mgr.emp lname as "Manager",
sub.emp lname as "Subordinate"
from employee mgr, employee sub
where mgr.emp_id = sub.manager id
and sub.emp id = 3411;

The resultlooks like this:

Manager Subordinate

Griffin Williams

1 row processed

Things to Remember about a Reflexive Join

m  You assignaliases sothatthe manager's employee ID can be distinguished fromthe
subordinate's employee ID

®  You name the table twiceinthe FROM clauseand give eachreference analias

®  You compare the two columns that sharethe same type of informationin the
WHERE clause (MGR.EMP_ID = SUB.MANAGER_ID)

You canuseUNION to append the rows returned by one set of selection criteria to the
rows returned by another set.

Appending is different from joining. To join tables, you merge selected columns of one
table with selected columns of another table. To append tables, you combine selected
rows of one table to selected rows of another table.

How It's Done

To combine the CONSULTANT and EMPLOYEE tables to get a complete listofall people
on the payroll, enter:

select con id, con lname, con_fname
from consultant
union
select emp id, emp lname, emp fname
from employee;

This statement adds rows from the EMPLOYEE table to the rows inthe CONSULTANT
table.
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The resultlooks likethis:

EMP_ID EMP_LNAME EMP_FNAME
4321 Bradley George
4358 Robinson Judith
4456 Thompson Thomas
4660 MacGregor Bruce
4703 Halloran Martin
4773 Dexter Janice
4962 White Peter
5008 Fordman Timothy
5090 Wills Stephen
5103 Ferguson Adele
9000 Legato James
9388 Candido Linda
9439 Miller Charles
9443 Jones Diane

59 rows processed

Things to Remember about UNION

m  UNION combines rows from separate SELECT statements and removes duplicate
rows

m  The columns you pair musthave compatibledata types.
B You must name the same number of columns in each of the SELECT statements
m  Column names do not have to match

m Ifyou wantto sortthe resulttable, use a single ORDER BY clauseafter the last
SELECT statement

m  The column names from the second tableare used as column headings

®  You canspecify column headings using AS on the second table
Adding Rows Selectively

By adding WHERE clauses, you canuse UNION to selectively add rows from one or more
tables to another table.

How It's Done

To see information on both employees and consultants workingina particular
department, enter:

select con id, con lname, con_fname
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Review

from consultant
where dept_id = 5200
union

select emp_id, emp lname, emp fname

from employee

where dept_id = 5200;

This statement adds selected rows from the EMPLOYEE tableto selected rows in the

CONSULTANT table.

The resultlooks likethis:

EMP_ID EMP_LNAME

2145 Catlin
2781 Thurston
2894 Griffin
3411 Williams
4358 Robinson
9388 Candido
9443 Jones

7 rows processed

EMP_FNAME

Joseph
William
Catherine
Judith
Linda
Diane

Match each statement on the left with a term on the right. There will be one term left

over.

Description

Term

1. Needed to jointwo or more tables

a. The WHERE clause

2. Resolves the problem of joiningtablecolumns that b. Common columns

have the same name
3. Where the joiningis specified

4, Where analias isidentified

5. Used to append one tableto another

c. The UNION clause
d. The FROM clause
e. The SELECT clause

f. Aliases

To check your answers, see Review Answers for Chapter 6 (see page 183).
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Scenarios

Create the appropriatestatements onlineto retrieve the needed data:

1.

Management would liketo see which employees areinvolved in which projects.
Write a SELECT statement to retrieve this information by joiningthe EMPLOYEE and
PROJECT tables that contain the data. Display theinformation by project
description.

The Human Resources department needs a listof employees and their remaining
vacation time. This informationis contained in the EMPLOYEE and BENEFITS tables.
Display employee ID and lastname as well as the vacation time remaining for fiscal
year 2000. Order your report by employee ID.

More statisticsarebeing gathered on vacation hours.You have been asked to
produce a report of average vacation hours taken for each department. Display
department ID and average vacation taken for fiscal year 1999. Order the report by
department ID.

The budget committee needs a listofjob titles, names of employees holdingthose
jobs,and current salaries of those employees. They are interested only injobs
offering salaries of more than $55,000. Order your listbyjobtitle and includethe
job ID.

Note: You need to jointhree tables to get this information.Specify the three tables
inthe FROM clause. Jointwo tables ata time inthe WHERE clause. Use aliases to
qualify column names.

Employee 2004 has justhad a review andis due to get a pay increase.The increase
is stored as REVIEW_PERCENT inthe BENEFITS table. Employee 2004's manager has
asked you to show her how much the increaseisindollaramount.To get this
information, you need to multiply the current salary for fis cal year 2000 by the
review percent. Show the employee ID, current salary, percentincrease,and
increaseas a dollar amount.

Note: You need to perform a calculationinvolving columnsfromtwo different
tables.

To check your answers, see Review Answers for Chapter 6 (see page 183).
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Chapter 8: Nesting SELECT Statements

Goal

When you have completed this chapter, you will beableto nest a SELECT statement
withinanother SELECT statement to retrieve specified data.

Summary

An SQL request thatis nested insideanother SELECT statement is called a subquery. The
subquery returns a set of values for use in the outer SELECT statement:

select
from
where column = 4—_|
(select
from
where column = <~—--i:::]
(select

from
where column = ));

You nest SELECT statements when you want to use data from one table as partof the
criteria ofanother table. A subqueryis often used in conjunction with predicates INand
EXISTS.

This section contains the followingtopics:

SELECT Statement ina WHERE Clause (see page 131)

Usinga Subquery with IN (see page 132)

Usingan Aggregate Functionina Nested SELECT Statement (see page 134)
Using EXISTS (see page 137)

Things to Remember about Subgueries (see page 141)

SELECT Statement in a WHERE Clause

You usea SELECT statement ina WHERE clauseto create a result tablethat limits the
rows that can be retrieved by the outer SELECT statement.

Generally, the SELECT statement nested withina WHERE clausecan returnonly one
column.
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Using a Subquery with IN

Using a Subquery with IN

Often, you want to retrieve rows from a table provided that values ina particular
columnareinanother table. You canuse IN as you didin Chapter 4. The nested SELECT
statement provides the listthatfollows IN.

How It's Done

You might want the lastnames and telephones of employees who are department
heads. To retrieve the information from the EMPLOYEE table, firstdetermine the
employees that are the heads of departments. You cando this through a subquery. You
must enclose the subqueryin parentheses. Enter:

select emp lname, phone, dept id
from employee
where emp_id in
(select dept_head id
from department);

The subquery firstretrieves all the employee IDs of department heads from the

DEPARTMENT table. The outer SELECT statement then uses this listto retrieve the last
name, phone, and department ID of these employees from the EMPLOYEE table.

The resultlooks likethis:

EMP_LNAME PHONE DEPT ID
Albertini 5083145366 2200
Alexander 5087394772 1110
Anderson 5083873664 6200
Baldwin 6173295757 6200
Bennett 5089487709 5000
Brooks 5089273644 3510
Carlson 6175553643 4600
Donelson 5084850432 3520
Griffin 5088449008 5200
Hamel 5083457789 1100
Jacobs <null> 5100
Johnson 5089253998 1120
Parker <null> 2210
Smith 6175563331 3530
Voltmer 6176635520 4500
15 rows processed
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Using a Subquery with IN

Exercise 7-1

Now You Try It

The Human Resources department needs to find out which departments have
employees with more than 80 hours of vacation remainingfor fiscal year 1999 so that
the department head can be notified.

Enter a SELECT statement usinga subquery to identify the IDs of those departments.

What tables are involved?

You need to access the BENEFITS table firstto find out aboutremainingvacation hours.
Then access the EMPLOYEE tableto find the department ID.

You can useDISTINCT to eliminate duplicates.

The resultlooks likethis:

DEPT ID

2 rows processed

If your results do not match what you see above, check Review Answers for Chapter 7
(see page 189) for the correct SQL syntax. Remember that resulttables may be
shortened inthis guide.
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Using an Aggregate Function in a Nested SELECT Statement

Using an Adgredate Function in a Nested SELECT Statement

You canusean aggregate functionina nested SELECT statement when you want to
compare avalueinatable with another valuederived through anaggregate function.

How It's Done

You want to see job IDs with current salaries thatare higher thanthe average salaryfor
all jobs.Todo this, you use the POSITION tableand enter:

select job id, salary amount
from position
where salary amount >
(select avg(salary _amount)
from position);

This statement firstfinds the average salaryforalljobsinthe POSITIONtable and then
looks atall jobs to see which exceed that average.

The resultlooks like this:

JOB ID  SALARY AMOUNT
4734 53665.00
5555 76440.00
4700 59488.00
4023 74776.00
5890 68016.00
5890 66144.00
6021 111593.00
4734 57824.50
5555 76961.00
6004 110448.00
4666 85280.00
4700 59280.00
5110 56977.80
5555 54184.00
5555 70720.00
8001 117832.68
9001 146432.00
6011 94953.52
4700 53665 .56

19 rows processed

Enter the subquery SELECT statement aloneto check these results by lookingat the
average salaryitself.
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Using an Aggregate Function in a Nested SELECT Statement

Exercise 7-2

Now You Try It

As partof the Human Resources department's research oninsuranceclaims, they need
a listof employees who have more than the average number of dependents. To get this
information, you need access tothe COVERAGE table. Your report should display
employee IDand number of dependents.

The resultlooks likethis:

EMP_ID NUM DEPENDENTS

w

Yo}

[}

=
WNWWUWNNWWNRNDRUUUNNWWWNNNNNNN WW

30 rows processed

If your results do not match what you see above, check Review Answers for Chapter 7
(see page 189) for the correct SQL syntax. Remember that resulttables may be
shortened inthis guide.
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Using an Aggregate Function in a Nested SELECT Statement

Exercise 7-2B

Human Resources has requested you remove duplicateemployees from the report.

EMP ID NUM DEPENDENTS

w
N
WNDRUNWWNNNWNWNNWN W

19 rows processed

If your results do not match what you see above, check Review Answers for Chapter 7
(see page 189)for the correct SQL syntax. Remember resulttables may be shortened in
this guide.
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Using EXISTS

When you want to retrieve rows from a tablebased on the existence of rows in another
table, use the EXISTS predicate. The EXISTS predicate includes a subquery.Ifrows ina
table meet the selection criteria inthe subquery, the outer SELECT statement proceeds.
With the EXISTS predicate, you usually use *rather than a column name with SELECT in
the subquery for simplicity.

How It's Done

You want to retrieve the names of employees who have a certainlevel of a certain skill.
You need to access both the EXPERTISE and EMPLOYEE tables to do this. Enter:

select emp _lname, emp fname
from employee
where exists
(select *
from expertise
where skill id = 4444
and skill level = '04'
and employee.emp_id = expertise.emp_id);

The outer SELECT statement looks at the firstrowin the EMPLOYEE table and passes the
employee IDto the subquery. The subquery then evaluates this row by checkingthe
employee IDagainstthe criteria inthe WHERE clause.

The outer SELECT statement and the subqueryare connected by comparing common
columns inthe WHERE clause of the subquery.
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Using EXISTS

The resultlooks likethis:
EMP_LNAME EMP_FNAME

Thompson Henry
1 row processed
Here's Another

Ifyou want to listall thejobs in which an employee earns more than $65,000, enter:

select job id, job title
from job
where exists
(select *
from position
where salary amount > 65000
and "position".job_id = job.job_id);

Notes

POSITION is the table name and an SQL keyword; therefore, when the POSITION
table nameis usedas an identifier,itmust be enclosed in double quotation marks.

As analternative, you canuse analiasfor the table name. For example:

select job id, job title
from job
where exists
(select *
from position p
where salary amount > 65000
and p.job id = job.job id);

The outer SELECT statement looks at the firstrow of the JOB table and passes thejobID
to the subquery. Ifthe row meets the selection criteria setup by the WHERE clausein
the subquery, the row is displayed.

You need to qualify the column names in this example becausethe name, JOB_ID, is the
sameinboth tables.
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Using EXISTS

Exercise 7-3

The resultlooks likethis:

JOB ID JOB TITLE
8001 Vice President
9001 President
6011 Manager - Acctng
4666 Sr Mechanic
5555 Salesperson
4023 Accountant
6004 Manager - HR
5890 Appraisal Spec
6021 Manager - Mktng

9 rows processed

Now You Try It

The budget group needs to know the department IDs of all departments where an
employee earns more than $50,000. Enter a SELECT statement that will showthis
information usingthe POSITION and EMPLOYEE tables.

Note: Use DISTINCT to eliminateduplicates.
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Using EXISTS

The resultlooks likethis:

DEPT ID

11 rows processed

If your results do not match what you see above, check Review Answers for Chapter 7
(see page 189)for the correct SQL syntax. Remember thatresulttables may be
shortened inthis guide.

Using NOT EXISTS

You may alsowantto retrieve information from a table provided that norows in
another table meet the selection criteria.

For example, you might want to look for possiblejob openings by findingjobs thathave
no associated employee. To retrieve this information fromthe JOB table, first determine
which jobs do not existin the POSITION table. Enter:

selectjob_id,job_title
from job
where not exists
(select * from position
where "position".job id = job.job id);

Notes

POSITION is the table name and an SQL keyword; therefore, when the POSITION
table nameis usedas an identifier,itmust be enclosed in double quotation marks.

As analternative, you canuse analiasforthe table name. For example:

select job id, job title
from job
where not exists
(select * from position p
where p.job id = job.job id);
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Things to Remember about Subqueries

The resultlooks likethis:

JOB ID JOB TITLE

3051 Data Entry Clerk
3029 Computer Operator
5111 CUST SER REP
2055 PAYROLL CLERK

4 rows processed

Things to Remember about Subqueries

m  You usuallyuseSELECT *ina subqueryinan EXISTS predicate
®  You mustenclosethe nested SELECT statement in parentheses

®  You jointhe outer SELECT statement and the subquery when usingthe EXISTS
predicate by comparingcolumns inthe WHERE clauseofthe subquery

®  You canusealiasestoqualify column names

Review

Fill inthe blanks with the appropriatewords or phrases:
A nested SELECT statement is alsoknownas a
A subqueryislocatedina clause.

A subquery must be enclosed in

A W N

You usethe predicate to retrieve rows based on the existence of rows in
another table.

5. When usingan EXISTS predicate, the outer SELECT statement and the subqueryare
linked by matching inthe WHERE clauseinthe subquery.

6. You canusean asterisk(*)inthe subqueryifyou are usingthe keyword.

To check your answers, see Review Answers for Chapter 7 (see page 189).
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Things to Remember about Subqueries

Scenarios

Create the appropriatestatements onlineto retrieve the needed data:

1.

For tax purposes, the Accounting department needs to keep track of all jobs for
which employees earn more than $65,000.A listofjobtitles is sufficient. (Use the
JOB and POSITIONtables.)

Upper management is concerned about the equality of salaries within
Commonwealth Auto. They need to have a listby name of all jobs for which atleast
one employee earns less than $35,000. (Use the JOB and POSITION tables.)

Over the years, lots of department information has been added to the database.
The Human Resources department is responsiblefor this portion of the database
and knows that there are some departments still listed for which there are no
longer any associated employees. They have asked you for a listshowingthese
departments. Order the listby department ID. (Use the DEPARTMENT and
EMPLOYEE tables.)

To check your answers, see Review Answers for Chapter 7 (see page 189)
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Chapter 9: Updating a Table

Goal

When you have completed this chapter, you will beableto store rows of datainatable
andchange and delete existingdataina table.

Summary

Up to this time, you have been retrieving data that exists inatablein the database. Now
you are goingto add, modify, and delete rows of data inatable. The statements you will
useare:

m  INSERT, to add arow of data to a table

m  UPDATE, to change the valuesinone or more columnsinall rows ofatableorin
rows that satisfy a search condition

m  DELETE, to remove one or more rows from a table

This section contains the followingtopics:

Inserting Data into a Table (see page 144)
Modifying Data in a Table with SET (see page 149)
Removing Data from a Table (see page 154)
Review (see page 156)
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Inserting Datainto a Table

Inserting Data into a Table

To add complete new rows of data to anexistingtable, usethe INSERT statement and
specify the values youwant to add.

How It's Done without Column Names

Suppose the company sets up a new department, the Audit department, and you need
to add this information to the DEPARTMENT table. To do this, enter:

insert into department
values (4040, 1234,'D09', 'Audit');

The statement above adds the row into the table with the other department
information.
Things to Remember when Using INSERT

®  You canaddonlyone row of values with one INSERT statement usingthe VALUE
clause.

m  Use INSERT INTO to identify the table to which you aregoing to add a new row
m  Usethe VALUES clausetoidentify the columnvalues

m  Enclosethe column values in parentheses, separating them with commas

m  Enclosevalues for character stringdata in singlequotation marks

m  The order of the column values must match the order of the columns defined for
the table.

m  Refer to the SQL reference manual for your environment to determine how to enter
dates, money, and other types of data

Using the Keyword NULL

If you do not have data availablefor a particular column, you caninsertthe keyword
NULL as a placeholder ifthe column has been defined to allownull values.
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Inserting Datainto a Table

Exercise 8-1

Now You Try It

Add another department to Commonwealth Auto. The onlyvalues you have right now
are the department ID, 6060, the department name, Claims, and the division code, D09.
The department name and division code columns contain character data. You do not
know the ID of the head of the department.

Enter a SELECT statement to display alldepartments in order by department idand
confirmyour addition.
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Inserting Datainto a Table

The resultlooks likethis:

DEPT ID DEPT HEAD ID DIV CODE DEPT NAME
1100 2246 DO2 PURCHASING - USED CARS
1110 1765 D4 PURCHASING - NEW CARS
1120 2004 DO6 PURCHASING - SERVICE
2200 2180 D@2 SALES - USED CARS
2210 2010 D&4 SALES - NEW CARS
3510 3082 DO2 APPRAISAL - USED CARS
3520 3769 DM APPRAISAL NEW CARS
3530 2209 DOo6 APPRAISAL - SERVICE
440 1234 D9 Audit
4200 1003 D&4 LEASING - NEW CARS
4500 3222 DO9 HUMAN RESOURCES
4600 2096 Do6 MAINTENANCE
4900 2466 D9 MIS
5000 2466 DO9 CORPORATE ACCOUNTING
5100 2598 D06 BILLING
5200 2894 DO9 CORPORATE MARKETING
6000 1003 D9 LEGAL
6060 <null> D@9 Claims
6200 2461 DO9 CORPORATE ADMINISTRATION

19 rows processed

If your results do not match what you see above, check Review Answers for Chapter 8
(see page 192) for the correct SQL syntax. Remember that resulttables may be
shortened inthis guide.

Using INSERT with Column Names
If you want to insert only one or a few columns ina row, specify the column names.
How It's Done

Suppose you want to add yet another department to the company, but you have onlya
department ID, department name, and division code. Enter:

insert into department (dept_id, dept_name, div_code)
values (5050, 'Research', 'D09');

The column names arein parentheses and separated by commas.

The values must be given inthe correct column order. You canuse the word NULL when
you don't have avalueina columnas longas the column accepts null values.

Ifyou do not specify a column and a value for that column, a null valuewill beinserted
for you. If the column does not acceptnull values, the insertis rejected.

Enter a SELECT statement to display the DEPARTMENT tablein Department id order to
confirmthe insertion.

146 Self Training Guide




Inserting Datainto a Table

Exercise 8-2

Exercise 8-3

The resultlooks likethis:

DEPT ID DEPT HEAD ID
1100 2246
1110 1765
1120 2004
2200 2180
2210 2010
3510 3082
3520 3769
3530 2209
4040 1234
4200 1003
4500 3222
4600 2096
4900 2466
5000 2466
5050 <null>
5100 2598
5200 2894
6000 1003
6060 <null>
6200 2461

20 rows processed

DIV CODE DEPT NAME

D02
DO4
DO6
D02
DO4
D02
Do4
D06
D09
DO4
DO9
D06
D09
D09
D09
D06
D09
D09
D09
D09

PURCHASING - USED CARS
PURCHASING - NEW CARS
PURCHASING - SERVICE
SALES - USED CARS
SALES - NBW CARS
APPRAISAL - USED CARS
APPRAISAL NEW CARS
APPRAISAL - SERVICE
Audit

LEASING - NEW CARS
HUMAN RESOURCES
MAINTENANCE

MIS

CORPORATE ACCOUNTING
RESEARCH

BILLING

CORPORATE MARKETING
LEGAL

Claims

CORPORATE ADMINISTRATION

Try a Few More

Add two more departments that you choose. Leave the department head column null.

Enter a SELECT statement to displaythetable to confirmthe insertions. To check your
answers,see Review Answers for Chapter 8 (see page 192).

Try Another

A projectis about to get underway. You know that the projectID is P434 and thatits

name is Mass Media Campaign Blitz.

Inserta row into the PROJECT table givingthis information. The PROJ_ID and
PROJ_DESC columns contain character data.
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Inserting Datainto a Table

Confirm the insertion. To check your answers, see Review Answers for Chapter 8 (see
page 192).

The resultlooks like this:

PROJ_ID PROJ_DESC

C200 New brand research

C203 Consumer study

€240 Service study

P400 Christmas media

P434 Mass Media Campaign Blitz
P634 TV ads - WTVK

D880 Systems analysis

7 rows processed

Inserting rows with SELECT
You can copy selected rows from one table and put them into another table usingthe
SELECT statement within the INSERT statement. A SELECT statement inan INSERT

statement is referred to as a query specification.

Includea WHERE clauseinthe SELECT statement to insertonlythose rows meeting the
search condition.

How It's Done
Your company has decided to hire one of the consultants, 9388, as a full -time employee.
To addthe employee information from the CONSULTANT table into the ASSIGNMENT
table, enter:
insertinto assignment (emp_id, proj_id, start_date)
select con_id, proj_id, start_date
from consultant

where con_id = 9388;

The columns inthe receivingtable must have data compatible with the data of the
corresponding columns inthe sendingtable.

You canuseSELECT *if you areusingall columnsinthesame order asinthe table to
which you are adding the row.

Enter a SELECT statement to displaythetable and confirm the insertion.
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Modifying Datain a Table with SET

The resultlooks likethis:

EMP_ID PROJ ID
2894 P634
3411 P634
4358 (240
2466 D880
9388 D880

5 rows processed

START _DATE
2000-02-15
2000-03-01
1998-06-01
1999-11-01
1997-12-21

END DATE
<null>
<null>
1998-08-15
<null>
<null>

Modifying Data in a Table with SET

You usethe UPDATE statement to modify columns or rows ina table.

Modifying Values in a Column

If you want to modify every value ina column throughout the table, you need to:

Identify the tableyou intend to modify by specifying UPDATE and the table name

Name the column in which the modificationis to take placeand give the new data with

a SET clause

How It's Done

At certaintimes duringthe year, every employee's accrued vacationis increased by

eight hours.
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Modifying Datain a Table with SET

Exercise 8-4

Enter a SELECT statement to display theemployees and vacation hours accrued.To
check your SELECT statement, see Review Answers for Chapter 8 (see page 192). Jot
down a coupleof the employees and their vacation hours accrued so you can check
them after you have made the changes.

To make the vacation hour changes, enter:

update benefits
set vac accrued = vac_accrued + 8
where fiscal year = 2000;
What message do you see?
You see a message specifying the number of rows that have been updated.

Display the Changes

Enter a SELECT statement sorted by employee idto displaytheupdated table.
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Modifying Datain a Table with SET

The resultlooks likethis:

EMP_ID VAC_ACCRUED
1003 100.00
1034 100.50
1234 100.00
1765 100.50
2004 100.50
2010 100.75
20% 100.50
2106 100.50
2174 100.00
2180 100.50
2209 100.50
2246 100.50
2424 100.50
2437 76.00
2448 76.00
2461 76.00
2466 100.50
2598 68.00
2781 76.00
28% 76.00
3082 76.00
3118 76.00
322 76.00
3283 76.00
32% 76.00
3338 76.00
3341 76.00
3411 76.00
3433 76.00
3449 76.00
374 76.00
3764 76.00
3767 76.00
3769 76.00
3778 76.00
3841 76.00
3991 76.00
4001 76.00
4002 76.00
4008 76.00
4027 76.00
4321 76.00
4358 76.00
4456 76.00
4660 76.00
4703 54.75
4773 76.00
4962 76.00
5008 54.50
509 54.00
5163 54.00

51 rows processed
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Modifying Datain a Table with SET

Modifying Selected Rows

Often you want to change the valueina columnonlyinrows that meet acertainsearch
condition.

How It's Done

All employees who have accrued more than 80 hours of vacationtime are supposed to
have anadditional eighthours added to their accrued vacation.To do this,add a WHERE
clausetothe previous statement:

update benefits
set vac accrued = vac_accrued + 8
where vac_accrued > 80:ehp2
and fiscal year = 2000;

Display the Changes

Enter a SELECT statement to display the BENEFITS table to confirmthe change.

The resultlooks likethis:

EMP_ID VAC ACCRUED
2010 108.75
2246 108.50
1034 108.50
2424 108.50
2209 108.50
1765 108.50
2180 108.50
2106 108.50
20% 108.50
204 108.50
1003 108.00
1234 108.00
2466 108.50
2174 108.00

14 rows processed

The onlyrows for whichthat column is updated are the rows that meet the condition.
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Modifying Datain a Table with SET

Exercise 8-5

Exercise 8-6

Exercise 8-7

Now You Try It

It was recently discovered that the name of department 6060is incorrect. Instead of
Claims,itshould beLost Claims. Makethe appropriatechange to the DEPARTMENT
table.

Confirm the modification by writingan appropriate SELECT statement. To check your
answers, see Review Answers for Chapter 8 (see page 192)

Try Another

Update the EMPLOYEE table sothat employee 3433 is associated with department
6200.

Confirm the modification byissuinganappropriate SELECT statement. To check your
answers, see Review Answers for Chapter 8 (see page 192)

And Another

Three employees (1034, 3704, and 4660) have recently moved to Framingham. Update
the EMPLOYEE tableappropriately.

Confirm the modification by issuinganappropriate SELECT statement. To check your
answers, see Review Answers for Chapter 8 (see page 192)
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Removing Data from a Table

Removing Data from a Table

Use the DELETE statement to remove one or more rows from a databasetable.
How It's Done

One of the departments you entered previously, department 4040, shouldn'texistatall.
Delete itby entering:

delete from department
where dept id = 4040;

This will delete onlyinformation on department 4040.
What message do you see?

You see a message statingthat one row was deleted.
Display the Changes

Enter a SELECT statement to display the DEPARTMENT tableto confirmthe deletion.

The resultlooks likethis:

DEPT ID DEPT HEAD ID DIV CODE DEPT NAME
1100 2246 D02 PURCHASING - USED CARS
1110 1765 Do4 PURCHASING - NEW CARS
1120 2004 DO6 PURCHASING - SERVICE
2200 2180 DO2 SALES - USED CARS
2210 2010 Do4 SALES - NEW CARS
3510 3082 D02 APPRAISAL - USED CARS
3520 3769 DO4 APPRATSAL NEW CARS
3530 2209 DO6 APPRATSAL - SERVICE
4200 1003 Do4 LEASING - NEW CARS
4500 3222 DO HUMAN RESOURCES
4600 2096 DO6 MAINTENANCE
4900 2466 D9 MLS
5000 2466 DO9 CORPORATE ACCOUNTING
5100 2598 D06 BILLING
5200 2894 DO9 CORPORATE MARKETING
6000 1003 D9 LEGAL
6060 <null> D09 Claims
6200 2461 DO9 CORPORATE ADMINISTRATION
19 rows processed
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Removing Data from a Table

Exercise 8-8

Exercise 8-9

Now You Try It

Department 5050 alsoshould notbe in the database. Delete it from the DEPARTMENT
table.

Enter a SELECT statement to confirmthe deletion. To check your answers,see Review
Answers for Chapter 8 (see page 192).

Omitting the WHERE Clause

If you do not use the WHERE clauseinthe DELETE statement, all rows of data are
deleted from the table. The empty table remainsinthe database.

Try Another

Create a DELETE statement to erasedepartment 6060 and the other two departments
you added from the DEPARTMENT tablewhile practicing INSERT.

Confirm the deletion by issuingan appropriate SELECT statement. To check your
answers, see Review Answers for Chapter 8 (see page 192).
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Review

Review

Choose the correct answers for the questions bel ow. More than one answer canapply
for each question.

1. You usea SELECT statement with INSERT to:
a. Copy specificrows fromone table to another
b. Add acompletely new row to a database
c. Modifyarowina table
2. Ifyou don't have a value for every column you are addingto a table, you can:
a. ldentify onlythe columns you aregoing to insertvalues into
b. Usethe keyword NULL for the columns where the valueis unknown

c. Usetwo quotes with a space between for the columns where the valueis
unknown

3. You canupdateall rowsinatableby:
a. Usinga WHERE clausewithan *
b. Omitting the WHERE clause
c. Usingan * after the keyword UPDATE
4. You canupdate selected rows inatable by:
a. Specifyingcolumns after the keyword UPDATE
b. Usinga WHERE clausewithan *
c. Specifyingasearchconditionina WHERE clause

5. You areupdatingall columns ina tablebut do not know the specific valueto put
into one column. You can:

a. Usethe keyword UNKNOWN for the column where the valueis unknown

b. Usetwo quotes with a spacebetween for the column where the valueis
unknown

c. Usethe keyword NULL for the column where the valueis unknown
6. Ifyou do nothavea WHERE clauseina DELETE statement:

a. Allthe rows are deleted andthe tableis deleted as well

b. The tableis deleted

c. Allthe rows are deleted but the table remains

To check your answers, see Review Answers for Chapter 8 (see page 192).
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Appendix A: Sample Data Description
Language

This section contains the followingtopics:

About This Appendix (see page 157)
Table Creation (see page 158)
Indexes (see page 160)

Views (see page 161)

Data Integrity (see page 162)

About This Appendix

Up to now, you have been using SQL DML statements to retrieve or update data.You
haven't been concerned with table design or layout,and you have had full access toall
tables. This appendix shows how a system administrator mightuse DDL to define a
databaseandusers'access toit. Ifyou use SQL againsta multi-user database, your use
canbe affected by decisions made by the system administrator who:

m  Creates databases andtables using SQLDDL

m  Specifies which databasethe tables are associated with and identifies the physical
files in which to store data

m  Defines constraints onthe data so that onlyvalid datais storedinthe database

m  Restricts access totables and creates views of them
Each of these functions can havean impacton the way you access data from tables.
No Online Exercises

There are no onlineexercises inthis chapter. Please do not enter any of the statements
online.
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Table Creation

Table Creation

Before you canaccess a table, itmust be defined to the database management system.

For example, to set up the EMPLOYEE table, you or the system administrator uses an
appropriatetool to create the following DDL statement:

create table employee
(emp_id integer not null,

manager_id integer
emp_fname varchar(2 )
emp_lname varchar(2 )
dept _id integer not null,
street varchar(4 ) not
city char(2_)not null,
state char(_4)not null,
zip_codechar(_9)not null,
phone char(1l ),

status char( 1),

ss_number integer not
start _date date not
termination datedate,

birth date date not

not null,
not null,

null,

null,
null,

null);
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Table Creation

The system administrator specifies the column names and the kind of data you can put
into each column.

Common Columns

The system administratoridentifies potential relationships between tables and plans for
common columns that can become foreign keys. You use these common columns when
you want to jointables.

Temporary Tables

Ina multi-user databaseenvironment, there are times when you need to store data for
onlya shortperiod of time, perhaps as longas a programis running. When tables are
set up for this purpose, they are called temporary tables.

The data in temporary tables is not stored inthe databaseandis not accessibleto other
users.

For example, you may need to access all thecompany's accounts receivable data for the
pastfive years.This informationis storedinanaccounts receivablehistory tablethat
covers the past15 years.You want to retrieve data in different forms, soyou'll use
several SELECT statements.

Rather than access the very large history table every time you need to retrieve data, you
candefine a temporary table that has data from justthe past five years andretrieve
from this smaller table. This allows you quicker and more efficientaccess to the data.
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Indexes

Indexes

An indexis away to order a tablelogically to speed the retrieval of data.
For example, an index could be defined to order the EMPLOYEE table by employee last

name. Another index could be established to order the same table by social security
number.

An indexis established on a column or combination of columns:
m  To improve processingefficiency

m  To prevent duplicaterows (when anindex is specified as unique)
Identifying an Index

The system administrator examines all the columns and the programs that will run
againstthe table to determine how the datais most likely to be accessed.

For example, assumeseveral programs access the EMPLOYEE tableto listemployees
alphabetically by lastname. The system administrator would placeanindex on the
employee lastname to allowthese programs to access the data efficiently.

There can be several indexes associated with one table.

When you issuea SELECT statement, SQL uses the indexes to access the data as
efficiently as possible.

Creating an Index

To create anindex on employee lastname, the system administrator uses the following
DDL statement:

create index lname index
on employee (emp lname);

Indexes canbe added or dropped as necessary.
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Views

Views

You don't always need to see anentire table. Infact, a tablemay contain data (like
salaryinformation)thatshouldn'tbe seen by everyone.

You may also frequently want to see two or more tables together.
Inthese situations, the systems administrator creates a view.
What is a View

A view is defined using DDLand can be:
m  Asubsetof columns androws inone or more tables
m  Two or more joined tables

A view is represented internally by a stored command, not stored data. Aview can
display data fromone or more tables or from other views.

Each view has a name, justas atablehas a name. You canuse all SQLSELECT commands
thatyou use againstatableagainsta view as well.

When you display the view, you see only the subset of columns and rows specifiedin
the view definition.

Here is a table and one view of it:
POSITION

EMP_ID |JOB_ID |SALARY_AMOUNT

2096 4666 42640

2437 4560 21944

2598 2053 13520

POS_INFO

EMP_ID |JOB ID

2096 4666
2437 4560
2598 2053
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Data Integrity

Data Integrity

Data integrity means correctness of data throughout the database. When you add data
to atable, you want that data to be correct and consistentwith other data inthe table.

If you add an employee to the EMPLOYEE table,you want to make sure that the
employee has anID. Every employee must have anID to keep the employee entries
consistentwith one another. This is an example of data integrity.

In other cases, the valueina given column cannotbe repeated. The employee IDis
unique for each employee; two employees cannothave the same ID. This is another
example of data integrity.

To ensure that the datais consistentacross tables, integrity constraints aresetup as
part of the data definition. The data you enter is checked againstthese constraints.

162 Self Training Guide



Appendix B: Answers to Exercises

This section contains the following topics:

Review Answers for Chapter 1 (see page 163)
Review Answers for Chapter 2 (see page 164)
Review Answers for Chapter 3 (see page 165)
Review Answers for Chapter 4 (see page 172)
Review Answers for Chapter 5 (see page 177)
Review Answers for Chapter 6 (see page 183)
Review Answers for Chapter 7 (see page 189)
Review Answers for Chapter 8 (see page 192)

Review Answers for Chapter 1

These are the answers for Review (see page 22).

Description Term
1. Components of a relational databasethathold the data c. Tables
2. Components of a table d. Rows and columns

3. A column or combination of columns holding values that a. Foreign key

form the primary key of another table e. Select, project, and

4. The types of operations you can perform againsta join

relational database a. Foreign key

5. A way to establish a relationship between two tables b. Primary key

6. A column or combination of columns that uniquely
identifiesarowinatable
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Review Answers for Chapter 2

Review Answers for Chapter 2

These are the answers for Review (see page 26).

1.
2.

o ® N o v &

SQL stands for Structured Query Language.
You useSQL data description language (DDL) statements to define tables.

You useSQL data manipulation language (DML) statements to changedataina
table.

The three SQL update operations are INSERT, UPDATE, and DELETE.
An interactiveSQL statement ends with a delimiter/semicolon.

An interactive SQL statement begins with a verb.

An interactiveSQL statement can spanseveral lines.

Interactive SQL gives you immediate results.

Embedded SQL returns the results to the program.
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Review Answers for Chapter 3

Review Answers for Chapter 3

Exercise3-1 Answer

This is the answer for Exercise 3-1 (see page 30).

select *
from skill;

Exercise 3-2 Answer

This is the answer for Exercise 3-2 (see page 32).

select skill id, skill name
from skill;

Exercise 3-3 Answer

This is the answer for Exercise 3-3 (see page 33).

select emp frname, emp lname, street, city
from employee;

Exercise 3-4 Answer

This is the answer for Exercise 3-4 (see page 37).

select dept id as "Department ID", dept name as "Name"
from department;

Exercise 3-5 Answer

This is the answer for Exercise 3-5 (see page 39).

select emp _id as "Employee",
salary amount as "Salary",
bonus percent as "Bonus Percentage",
bonus percent * salary amount as "Bonus Paid"
from position;

Exercise 3-6 Answer

This is the answer for Exercise 3-6 (see page 49).

select distinct city
from employee;

Exercise 3-7 Answer

This is the answer for Exercise 3-7 (see page 52).
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Review Answers for Chapter 3

select emp _id, emp lname
from employee
order by emp lname desc;

Exercise 3-8 Answer

This is the answer for Exercise 3-8 (see page 54).

select skill id, skill name
from skill
order by skill id;

Exercise3-9 Answer
This is the answer for Exercise 3-9 (see page 57).
select dept id, emp lname, emp id

from employee
order by dept id, emp lname;
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Review Answers for Chapter 3

Exercise3-10 Answer

This is the answer for Exercise 3-10 (see page 60).

select emp _id as "Employee",

salary amount as "Base Salary",

bonus percent as "Bonus Percentage",

bonus percent * salary amount as "Bonus Paid"
from position

order by 4;

Review Answers

These are the answers for Review (see page 63).

1.

How many columns would be retrieved by the following statement:

select * from sample table;

m c Al

How canyou limitthe number of columns returned by your SELECT statement?
m b. List the columns you want to see

How canyou give headingnames to columns?

m  b. Use AS after the column name and specify the heading

Given a tablecalled SUPPLY_PRICE and a column inthat table called
PART_NUMBER, which of the followingstatements will find the number of unique
part numbers inthe table?

m c. select distinct part_number from supply_price;
How canyou name the columnyou want to sort by?

m  a. Use the column name

m b. Use the heading name

m d. Use the column number
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Scenario Answers

These are the answers for Scenarios (see page 64).

1. You need to listall jobsthecompany has for a government screen. The screen
shouldshowjob D, job title, and minimum and maximum rate for the job. Use the
JOB table, checking Appendix C for tabledescriptions.

select job id, job title, min_rate, max rate

from job;

JOB ID JOB TITLE MIN RATE MAX RATE
8001 Vice President 90000. 60 136000.00
2077 Purch Clerk 17000.00 30000.00
9901 President 111000.00 190000.00
3051 Data Entry Clerk 8.50 11.45
4700 Purch Agnt 33000.00 60000.00
3029 Computer Operator 25000. 00 44000.00
6011 Manager - Acctng 59400. 00 121000.00
4130 Benefits Analyst 35000. 00 56000.00
4666 Sr Mechanic 41000. 00 91000.00
4123 Recruiter 35000. 00 56000.00
5555 Salesperson 30000. 00 79000.00
4025 Writer - Mktng 31000.00 50000.00
4023 Accountant 44000. 00 120000.00
2051 AP Clerk 8.80 14.60
4734 Mktng Admin 25000. 00 62000.00
5110 CUST SER MGR 40000. 00 108000.00
2053 AR Clerk 8.80 14.60
6004 Manager - HR 66000. 00 138000.00
5111 CUST SER REP 27000.00 54000.00
4012 Admnin Asst 21000.00 44000.00
2055 PAYROLL CLERK 17000.00 30000.00
4560 Mechanic 11.45 21.00
5890 Appraisal Spec 45000. 00 70000.00
3333 Sales Trainee 21600.00 39000.00
6021 Manager - Mktng 76000. 00 150000.00

25 rows processed

168 Self Training Guide



Review Answers for Chapter 3

The screen you justcreated (in Scenario 1) has all thenecessaryinformation butis
difficulttoread becauseitis not sorted. Modify the SELECT statement to create the

same screen sorted by job title.

select job_id, job title, min_rate, max_rate
from job
order by job title;

J0B 1D
4023
4012
5890
2051
2053
4130
3029
5110
5111
3951
6011
6004
6021
4560
4734
9001
4700
2077
2055
4123
33
5555
4666
8901
4025

JOB TITLE
Accountant
Adnin Asst
Appraisal Spec
AP Clerk

AR Clerk
Benefits Analyst
Computer Operator
CUST SER MGR
CUST SER REP
Data Entry Clerk
Manager - Acctng
Manager - HR
Manager - Mktng
Mechanic

Mktng Admin
President

Purch Agnt

Purch Clerk
PAYROLL CLERK
Recruiter

Sales Trainee
Salesperson

Sr Mechanic
Vice President
Writer - Mktng

25 rows processed

MIN RATE
44000. 60
21600. 00
45000. 60

8.80
8.80
35600. 00
25600. 60
46000. 60
27600. 00
8.50
59400. 00
66600. 00
76600. 00
11.45
25600. 00

111000. 60
33000. 00
17000. 60
17000. 60
35600. 00
21600. 00
30000. 00
41000. 60
90000. 60
31600. 00

MAX_RATE
120000.00
44000.00
70000.00
14.60
14.60
56600.00
44000.00
168000.00
54600.00
11.45
121000.00
138000.00
150000.00
21.00
62000.00
190000.00
60000.00
39600.00
30600.00
56000.00
39600.00
79000.00
91000.00
136000.00
50000.00

Appendix B: Answers to Exercises 169



Review Answers for Chapter 3

Periodically,a company listis produced showing each department andall
employees assigned tothat department. This listshould besorted firstby
department ID and then by employee ID within each department. Display
department ID, employee ID, and employee lastname. Create the appropriateSQL
SELECT statement to produce this listusingthe EMPLOYEE table.

select dept id, emp id, emp lname
from employee
order by dept id, emp id;

DEPT ID EMP. ID BP LNAME

1100 2246 Hamel
1100 4703 Halloran
1100 5008 Fordman
1110 1765 Alexander
1110 2106 Widman
1120 2004 Johnson
1120 2898 Umidy
1120 3294 Johnson
1120 3338 White
2200 2180 Albertini
2200 2448 Lynn

2200 3704 Moore
2200 3767 Lowe
2200 4660 MacGregor

55 rows procéssed
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4,

The screen you justcreated is very useful except that the headings aredifficultto
understand. Rewrite the statement sothat the column names are "Department”,
"Employee ID", and "Last Name".

select dept id as "Department", emp id as "Employee ID",
emp_lname as "Last Name"
from employee

order by 1, 2;
Department Employee ID
1160 2246
1100 4703
1160 5008
1110 1765
1110 2106
1120 2004
1120 2898
1120 3294
1120 3338
2200 2180
2200 2448
2200 3704
2200 3767
2200 4660
55 rows processed

Last Name
Hamel
Halloran
Fordman
Alexander
Widnan
Johnson
Umidy
Johnson
White
Albertini
Lynn
Moore
Lowe
MacGregor
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Review Answers for Chapter 4

Exercise 4-1 Answer

This is the answer for Exercise 4-1 (see page 70).

select emp id, emp fname, emp lname
from employee
where emp_id = 5103;

Exercise 4-2 Answer

This is the answer for Exercise 4-2 (see page 70).

select emp id, job id, salary amount
from position
where salary amount > 100000;

Exercise 4-3 Answer

This is the answer for Exercise 4-3 (see page 71).

select emp id, emp fname, emp lname, city
from employee
where city = 'Boston’
order by emp id;

Exercise 4-4 Answer

This is the answer for Exercise 4-4 (see page 72).

select emp id, emp fname, emp lname, city
from employee
where not city = 'Boston’';

Exercise 4-5 Answer

This is the answer for Exercise 4-5 (see page 75).

select emp id
from position
where bonus_percent is null;

Exercise 4-6 Answer

This is the answer for Exercise 4-6 (see page 77).

select emp id, emp fname, emp lname, phone
from employee
where phone is not null;
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Exercise 4-7 Answer

This is the answer for Exercise 4-7 (see page 81).

select job id, emp id, salary amount
from position
where salary amount between 20000 and 35000;

Exercise 4-8 Answer

This is the answer for Exercise 4-8 (see page 83).

select emp id, salary amount
from position
where salary amount in (41600, 45240, 50440);

Exercise 4-9 Answer

This is the answer for Exercise 4-9 (see page 85).

select dept_id, dept name from department
where dept name like '%NEW CARS%';

Exercise 4-10 Answer

This is the answer for Exercise 4-10 (see page 86).

select dept _id, dept name from department
where dept name not like 'SSNEW CARSS';

Exercise 4-11 Answer

This is the answer for Exercise 4-11 (see page 88).

select proj id, est man_hours - act man_hours
from project
where est man_hours - act man_hours > 0;

Exercise 4-12 Answer

This is the answer for Exercise 4-12 (see page 90).

select emp id, city, phone
from employee
where city in ('Camden', 'Brookline', 'Canton')
or phone is not null;

Review Answers

These are the answers for Review (see page 95).
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1. The clausethatallows the userto specify search conditions thatfilter the rows to
be selected is:

m a. The WHERE clause
2. Whatarethe components of the WHERE clause?
m b. The keyword WHERE
m ¢ Asearch condition
3. You cancompare acharacter columnto a
m b. Mask
4. Masks areused with
m c. The LIKE predicate

5. Which of the followingare maskcharacters?

6. The IS NULL predicate causes:
m b. The retrieval of rows where a column contains no value
7. Parentheses areused to:
m a. Set up the sequence of arithmetic evaluation
m b. Setup the sequence of evaluation of AND and OR in a compound WHERE
clause

Scenario Answers

These are the answers for Scenarios (see page 96).

1. Periodically,alistispublished givingdivisionsand their departments. A new
department was recently added to division D09,soa new listfor that divisionis
needed. Use the DEPARTMENT table and show division code, department ID, and
department name. Order by department ID.

select div code, dept id, dept name
from department
where div_code = 'D09'
order by dept id;
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DIV CODE DEPT ID DEPT NAVE

DO9 4500 HUMAN RESOURCES

DE9 4900 MIS

DE9 5000 CORPORATE ACCOUNTING
DE9 5200 CORPORATE MARKETING

DE9 6000 LEGAL

DE9 6200 CORPORATE ADMINISTRATION

6 rows processed

All Commonwealth Auto employees whose lastnames begin with L and M aredue
to have flushots. The medical office needs to have the complete names of these
individuals and the department to which each is assigned. Sort the listby lastname.
(Use the EMPLOYEE table.)

select emp lname, emp fname, dept id
from employee
where emp lname like 'L%' or emp lname like 'Ms'
order by emp lname;

EMP_LNAME BMP_FNAME DEPT _ID
Loren Martin 4600
Lowe Frank 2200
Lynn David 2200
MacGregor Bruce 2200
Mills Thomas 6200
Moore Richard 2200
6 rows processed

The Marketing department has a large project coming up and needs employees
who have atleasta medium level of competence (greater than02)inskill 3333.
Display employee ID and level of competence for each employee usingthe
EXPERTISE table.

select emp id, skill level
from expertise
where skill id = 3333
and skill lewvel > '02';

EMP ID SKILL LEVEL

2437 4
3288 ™4

2 rows processed

In order to identify employees involved in media projects, the Human Resources
department needs a listof employees associated with a project ID that begins with
P (indicating media-related). Order the listby employee ID. (Use the ASSIGNMENT
table to find this information.)
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select emp_id, proj_id
from assignment
where proj_id like 'P%'
order by emp_id;

EMP ID PROJ ID

2894 P634
3411 P63

2 rows processed

5. The budget group needs a listof employees who hold a position thatpays less than
$25,000.Show employee IDand salary.

select emp id, salary amount
from position
where salary _amount < 25000;

EMP ID  SALARY AVOUNT

3338 22048.84
3767 2200.00
4660 24000.00
1765 18001.00
2180 19000.10
2106 23920.00
3704 22880.00
4008 24441.00
4703 24857.00

9 rows processed
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Review Answers for Chapter 5

Exercise 5-1 Answer

This is the answer for Exercise 5-1 (see page 98).

select avg(numn dependents)
from coverage;

Exercise 5-2 Answer
This is the answer for Exercise 5-2 (see page 99).
select avg(vac_accrued)
from benefits
where fiscal year = 1999;
Exercise 5-3 Answer
This is the answer for Exercise 5-3 (see page 100).

select count(*)
from skill;

Exercise 5-4 Answer

This is the answer for Exercise 5-4 (see page 101).

select count(phone)

from employee

where dept id = 5200;
Exercise 5-5 Answer

This is the answer for Exercise 5-5 (see page 102).

select max(salary amount)
from position
where job id = 3333;

Exercise 5-6 Answer

This is the answer for Exercise 5-6 (see page 103).

select min(sick taken)
from benefits;

Exercise 5-7 Answer

This is the answer for Exercise 5-7 (see page 104).
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select sum(vac_taken)
from benefits;

Exercise 5-8 Answer

This is the answer for Exercise 5-8 (see page 105).

select count(distinct proj_id)
from consultant;

Exercise 5-9 Answer

This is the answer for Exercise 5-9 (see page 107).

select dept_id, count(emp id)
from employee
group by dept id;

Exercise 5-10 Answer

This is the answer for Exercise 5-10 (see page 108).

select job id, sum(salary amount)
from position
group by job id;

Exercise 5-11 Answer

This is the answer for Exercise 5-11 (see page 111).

select city, count(emp id)
from employee
group by city
having count(emp id) > 2;

Exercise 5-12 Answer
This is the answer for Exercise 5-12 (see page 112).
select job id, avg(salary amount)

from position

group by job id
having avg(salary amount) > 25000;

Exercise 5-13 Answer

This is the answer for Exercise 5-13 (see page 112).

select job id, avg(salary amount) as "Average Salary"
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from position
group by job id

having avg(salary amount) > 25000;

Review Answers

These are the answers for Review (see page 113).

1. You useaggregate functions to perform calculationswithina SELECT statement.

2. An aggregate function canbe used instead of a column name with SELECT or in the

HAVING clause.

3. When the aggregate function AVG encounters a null value, it ignores the row.

4. The HAVING clauseacts as a search condition with an aggregate function.

5. You rename anaggregate function column heading by using AS and the heading

you want.

Scenario Answers

These are the answers for Scenario (see page 114).

1. Inorderto planforthe Christmas party for Commonwealth Auto, the Human
Resources department needs a count of employees by department. (The EMPLOYEE

table contains this information.)

select dept id, count(emp id)

from employee

group by dept id;

1100
1110
1120
2200
2210
3510
3520
3530
4500
4600
5000
5100
5200
6200

14 rows processed

DEPT ID (EXRR)

3

OUINWOWNENOUAN

2. As partof itssalaryresearch,the Human Resources department needs to know the
minimum and maximum salaries beingearned for eachjob ID inthe company. (Use

the POSITION table.)

select job id, min(salary amount), max(salary amount)
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from position
group by job id;

JoB 1D (EXPR) (EXPR)
2051 <ull> <null>
2053 <ull> <null>
2077 18001.00 29536.00
3333 2200.00 30680.00
4012 28601.80 44001.40
4023 74776 .00 74776 .00
4025 43888.00 43888.00
4123 49921.76 49921.76
4130 45241 .94 45241.94
4560 <ull> <null>
4666 85280.00 85280.00
4700 47009.34 59488.00
4734 53665.00 57824.50
5110 56977 .80 56977 .80
5555 36400.00 76961.00
5890 41600.00 68016.00
6004 110448.00 110448.00
6011 94953.52 94953.52
6021 111593.00 111593.00
8001 117832.68 117832.68
2001 146432 .00 146432.00

21 rows processed

3. Upper management needs to know how many subordinate employees there are for
each manager inorder to evaluate the span of control withinthe company. The
EMPLOYEE tablecontains this information.

select manager id, count(emp id)
from employee
group by manager id;
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MANAGER ID (EXPR)

1003
1034
1234
1765
2004
2010
2096
2180
2209
2246
2448
2461
2466
2894
3082
3222
3778
391
4321
4358
<ull>

URRRRNRNONRNRWWONRR WO

21 rows processed

A projectis comingup that requires project members havingthe skill ID3333 (body
work). The project leader needs to find out how many employees have a skill level
greater than 02 for this skill to see whether he needs to hireconsultants to staff the
project. Keep in mind that the SKILL_LEVEL column contains character data.(Use
the EXPERTISE table.)

select count(emp id)
from expertise
where skill id = 3333
and skill level > '02';

(EXRR)

2

1 row processed

The Human Resources department is conductingresearchintosalaries. They have
asked you for a screen showing:

m JoblID
m Average salarybyjob
m  Minimumsalarybyjob

m  Maximumsalarybyjob
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They need this screen only for current positions witha job ID less than 4000
(indicatingtrainingand clerical positions) wherethe average salaryis less than
$25,000.Use the POSITION table and rename the column headings so that the
screen makes sense.

select job id as "Job",
avg(salary amount) as "Average Salary",
min(salary amount) as "Minimum Salary",
max(salary amount) as "Maximum Salary"
from position
where job_id < 4000
group by job id
having avg(salary amount) < 25000;

Job Average Salary Minimum Salary Maximum Salary
2077 23672.56 18001.00 29536.00
3333 23130.05 2200.00 30680.00

2 rows processed

6. The traininggroupis concerned that there are few people inthe company who
have certain crucial skills. They have asked you to give them a screen listingthe
number of employees who have either a medium level of competence (02 or above)
for skill 3333 (body work) or a high level of competence (04) for skill4444
(assembly).The screen shouldlista skill onlyif thereare more than two employees
that fit that category.

select skill id, count(emp id)
from expertise
where (skill id = 3333 and skill level >= '02')
or (skill id = 4444 and skill level = '®&4')
group by skill id
having count(emp id) > 2;

SKILL ID (EXPR)

3333 3

1 row processed
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Exercise 6-1 Answer

This is the answer for Exercise 6-1 (see page 118).

select div _code, div name, emp id, emp lname, emp fname
from employee, division
where emp _id=div_head id;

Exercise 6-2 Answer

This is the answer for Exercise 6-2 (see page 121).

select expertise.emp id, emp lname,
emp fname, skill id
from demoproj.expertise, demoempl.employee
where expertise.emp id = employee.emp id;

Exercise 6-3 Answer

This is the answer for Exercise 6-3 (see page 123).

select expertise.emp id, emp lname, emp fname, skill id
from demoproj.expertise, demoempl.employee
where employee.emp id = expertise.emp id
order by emp lname desc, emp fname desc;

Exercise 6-4 Answer

This is the answer for Exercise 6-4 (see page 125).

select distinct consultant.manager id, emp lname, emp fname
from demoproj.consultant, demoempl.employee
where consultant.manager id = employee.emp id;

Review Answers

These are the answers for Review (see page 129).

Statement Term

1. Needed to jointwo or more tables b. Common columns

2. Resolves the problem of joiningtable f. Aliases
columns that have the same name

3. Where the joiningis specified a. The WHERE clause

4, Where analias isidentified d. The FROM clause
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Statement Term

5. Used to append one tableto another c. The UNION clause
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Scenario Answers

These are the answers for Scenarios (see page 114).

1.

Management would liketo see which employees areinvolvedin which projects.
Write a SELECT statement to retrieve this information by joining the ASSIGNMENT
and PROJECT tables that containthe data. Display theinformation by project
description.

select assigmment.proj id, proj desc, emp id
from assignment, project
where project.proj id = assignment.proj id
order by proj desc;

PROJ ID PROJ_DESC EMP_ID
C203 Consumer study 28%A
C240 Service study 4358
D830 Systems analysis 2466
D830 Systems analysis 9388
P634 TV ads - WIVK 3411
5 rows processed

The Human Resources department needs a listof employees and their remaining
vacation time. This informationis contained in the EMPLOYEE and BENEFITS tables.
Display employee ID and lastname as well as the vacation time remainingin fiscal
year 2000. Order your screen by employee ID.

select benefits.emp id, emp lname,
(vac_accrued - vac taken)
from benefits, employee
where benefits.emp id = employee.emp id
and fiscal year = 2000
order by benefits.emp id;

Appendix B: Answers to Exercises 185



Review Answers for Chapter 6

EMP ID EMP_LNAVE (EXRR)

8
8!

1003 Baldwin
1034 Gallway
1234 Mills
1765 Alexander
2004 Johnson
2010 Parker
209 Carlson
2106 Widman
2174 Zander
2180 Albertini 1
2209 Smith

2246 Hamel

2424 Wilder

2437 Thompson

2448 Lynn

2461 Anderson

2466 Bennett

2598 Jacobs

2781 Thurston

28 Griffin

3082 Brooks

3118 Wooding

3222 Voltmer

3283 Sampson

3294 Johnson

3338 White

3341 Smith

3411 Williams

3433 Crane

3449 Taylor

3704 Moore

3764 Park

3767 Lowe

3769 Donelson

3778 Ferndale

3841 Cromell

3991 Wilkins

4001 Thompson

4002 Roy

4008 Clark

4027 Courtney

4321 Bradley

4358 Robinson

4456 Thompson

4660 MacGregor

4703 Halloran

4773 Dexter

4962 White

5008 Fordman

5090 Wills

5103 Ferguson

HEES o SR B R e S ndldio b BELxE 88 A8 RAESRLNABRASSARCBABS
88888:83383383833883383838383388338388RBEEEBEENEERE

51 rows processed

3. More statisticsarebeing gathered on vacation hours.You have been asked to
produce a screen of average vacation hours taken for each department. Display
department ID and average vacation taken for fiscal 1999. Order the screen by
department ID.

186 Self Training Guide



Review Answers for Chapter 6

select dept id, avg(vac_taken)
from benefits, employee

where benefits.emp id = employee.emp id

and fiscal year = 1999
group by dept id
order by dept id;

DEPT_ID
1100
1110
1120
22600
2210
3510
3520
3530
4500
4600
5000
5100
5200
6200

14 rows processed

(EXR)
106.66
160.00
133.33
120.00
115.00
100.00
120.00
120.00
133.33

99.42

84.00
120.00
100.00

86.66

The budget committee needs a listofjob titles, names of employees holdingthose
jobs,and current salaries of those employees. They are interested only injobs
offering salaries of more than $55,000. Order your listbyjobtitle and includethe

jobID.

select j.job id, job title, emp lname,

emp_fname, salary amount

from job j, position p, employee e

where j.job id = p.job id
and p.emp _id = e.emp_id
and salary amount > 55000

order by job title;
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JOB ID JOB TITLE BP LNAME BYP FNAME SALARY AMOUNT
4023 Accountant Taylor Cynthia 74776.00
5890 Appraisal Spec Smith Michael 66144.00
5890 Appraisal Spec Brooks John 68016.00
5110 CUST SER MGR Bradley George 56977.80
6011 Manager - Acctng Bennett Patricia 94953.52
6004 Manager - HR Voltmer Louise 110448.00
6021 Manager - Mktng Griffin William 111593.00
4734 Mktng Admin Robinson Judith 57824.50
901 President Baldwin James 146432.00
4700 Purch Agnt Hamel Marylou 59488. 00
4700 Purch Agnt Johnson Eleanor 59280.00
5555 Salesperson Albertini Joan 769%1.00
5555 Salesperson Parker Cora 76440.00
5555 Salesperson Lynn David 70720.00
4666 Sr Mechanic Carlson Thomas 85280.00
8001 Vice President Mills Thomas 117832.68

16 rows processed

5. Employee 2004 has justhada review andis due to get a pay increase.The increase
is stored as REVIEW_PERCENT inthe BENEFITS table. Employee 2004's manager has
asked you to show her how much the increaseisin dollaramount.To get this
information, you need to multiply the current salary by the review percent. Show
employee ID, currentsalary, percentincrease,andincreaseas a dollaramount.
select position.emp id, salary amount,

review percent, (review percent * salary amount)
from benefits, position
where "position".emp id = benefits.emp id
and "position".emp id = 2004
and fiscal year = 2000
and finish date is null;
Notes

POSITION is the table name and an SQL keyword; therefore, when the POSITION
table nameis usedas an identifier,itmust be enclosedin double quotation marks.

As analternative, you canuse analiasforthe table name. For example:

select position.emp id, salary amount,
review percent, (review percent * salary amount)
from benefits b, position p
where p.emp _id = b.emp id
and p.emp_id = 2004
and fiscal year = 2000
and finish date is null;

EMP ID  SALARY AYOUNT REVIEW PERCENT (EXPR)

2004 59280.00 0.030 1778.40000

1 row processed
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Exercise 7-1 Answer
This is the answer for Exercise 7-1 (see page 133).

Exercises

select distinct dept_id
from employee
where emp_id in
(select emp id
from benefits
where (vac accrued - vac taken) > 80)
and fiscal year = 1999;

Exercise 7-2 Answer

This is the answer for Exercise 7-2 (see page 135).

select emp_id, num dependents
from coverage
where num dependents >
(select avg(num dependents)
from coverage);

Exercise 7-2b Answer

This is the answer for Exercise 7-2b (see page 136).

select distinct emp id, num_dependents
from coverage
where num dependents >
(select avg(num dependents)
from coverage);

Exercise 7-3 Answer

This is the answer for Exercise 7-3 (see page 139).

select distinct dept id
from employee
where exists
(select *
from position
where salary amount > 50000
and employee.emp id = "position".emp id);
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select distinct dept id
from employee
where exists
(select *
from position p
where salary amount > 50000
and employee.emp id = p.emp id);

Review Answers

These are the answers for Review.

1. A nested SELECT statement is also known as a subquery.
2. Asubqueryislocatedina WHERE clause.

3. A subquery must be enclosed in parentheses.

4. You usethe EXISTS predicate to retrieve rows based on the existence of rows in
another table.

5. When usingan EXISTS predicate, the outer SELECT statement and the subqueryare
linked by matching columns inthe WHERE clauseinthe subquery.

6. You canusean asterisk(*)inthe subqueryifyou are usingthe EXISTS keyword.
Scenario Answers

These are the answers for Scenarios (see page 96).

1. Fortaxpurposes, the Accounting department needs to keep track of all jobs for
which employees earn more than $65,000.A listofjob titles is sufficient. (Use the
JOB and POSITIONtables.)

select job title
from job
where job id in
(select job id from position
where salary amount > 65000);

JOB TITLE
Accountant
Appraisal Spec
Manager - Acctng
Manager - HR
Manager - Mktng
President
Salesperson

Sr Mechanic
Vice President

9 rows processed
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Upper management is concerned about the equality of salaries within
Commonwealth Auto. They need to have a listby name of all jobs for which atleast
one employee earns less than $35,000. (Use the JOB and POSITION tables.)

select job_title
from job
where job id in
(select job id from position
where salary_amount < 35000);

J0B TITLE

Admin Asst
Purch Clerk
Sales Trainee

3 rows processed

Over the years, lots of department information has been added to the database.
The Human Resources department is responsiblefor this portion of the database
and knows that there are some departments still listed for which there are no
longer any associated employees. They have asked you for a listshowingthese
departments. Order the listby department ID. (Use the DEPARTMENT and
EMPLOYEE tables.)

select dept id
from department
where not exists
(select *
from employee
where employee.dept id = department.dept id)
order by dept id;

DEPT ID

4200
4900
6000

3 rows processed
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Review Answers for Chapter 8

Exercise 8-1 Answer

This is the answer for Exercise 8-1 (see page 133).
insert into department

values (6060, null, 'DO9', 'Claims');
select *

from department
order by dept_id;

Exercise 8-2 Answer

This is the answer for Exercise 8-2 (see page 147).

insert into department
values (dept_id, null,'div_code', 'dept_name');

insertinto department
values (dept_id, null,'div_code', 'dept_name');

select *
from department
order by dept_id;

Exercise 8-3 Answer
This is the answer for Exercise 8-3 (see page 147).
insert into project (proj id, proj_desc)

values ('P434', 'Mass Media Campaign Blitz');
select proj id, proj desc

from project
order by proj_id;

Exercise 8-4 Answer

This is the answer for Exercise 8-4 (see page 150).

select emp id, vac accrued

from benefits
where fiscal_year=2000
order by emp_id;
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Exercise 8-5 Answer

This is the answer for Exercise 8-5 (see page 153).

update department

set dept name = 'Lost Claims'
where dept_id = 6060;
select dept id, dept name

from department
where dept_id = 6060;

Exercise 8-6 Answer

This is the answer for Exercise 8-6 (see page 153).

update employee

set dept id = 6200
where emp id = 3433;
select emp id, dept id

from employee
where emp_id =3433;

Exercise 8-7 Answer

This is the answer for Exercise 8-7 (see page 153).

update employee

set city = 'Framingham'
where emp id in (1034, 3704, 4660);
select emp id, city

from employee
where emp_id in(3433,8377,1034);

Exercise 8-8 Answer

This is the answer for Exercise 8-8 (see page 155).

delete from department

where dept_id = 5050;
select *

from department
order by dept_id;
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Exercise 8-9 Answer

This is the answer for Exercise 8-9 (see page 155).
delete from department

where dept id = 6060;
select *

from department
order by dept_id;

Review Answers

These are the answers for Review.
1. You usea SELECT statement with INSERT to:
m  a. Copy specific rows from one table to another
2. Ifyou don't have a value for every column you are addingto a table, you can:
m a. Identify only the columns you are going to insert values into
m b. Use the keyword NULL for the columns where the value is unknown
3. You canupdateall rowsinatableby:
m b. Omitting the WHERE clause
4. You canupdate selected rows inatable by:
m c. Specifying asearch condition in a WHERE clause

5. You areupdatingall columns ina tablebut do not know the specific valueto put
into one column. You can:

m c. Use the keyword NULL for the column where the value is unknown
6. Ifyou do nothavea WHERE clausein a DELETE statement:

m c. All therows are deleted but the table remains
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Table Names and Descriptions

ASSIGNMENT

BENEFITS

This section contains the following topics:

Table Names and Descriptions (see page 195)

Table Description

EMP_ID Unique employee ID

PROJ_ID ID of projectto which consultantis assigned
START_DATE Date employee was assigned to the project
END_DATE Date employee completed work on the project
Table Description

FISCAL_YEAR Fiscal year for which this data applies

EMP_ID Unique employee ID

VAC_ACCRUED

Vacation hours accrued to date

VAC_TAKEN

Vacation hours taken to date

SICK_ACCRUED

Sick days accrued to date

SICK_TAKEN

Sick days taken to date

STOCK_PERCENT

Percentage of earnings allocated to stock purchase

STOCK_AMOUNT

Year-to-date amount deducted for stock purchase

LAST_REVIEW_DATE

Date of lastemployee review

REVIEW_PERCENT

Percent increaseatlastreview

PROMO_DATE

Date of lastpromotion
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Table Description

RETIRE_PLAN Retirement fund identifier: STOCK, BONDS, 401K

RETIRE_PERCENT Percentage of earnings deducted for retirement

BONUS_AMOUNT Amount of lastbonus

COMP_ACCRUED Hours of compensation time accrued

COMP_TAKEN Hours of compensation time taken

EDUC_LEVEL Level of education: GED, HSDIP, JRCOLL, COLL, MAS, PHD

UNION_ID Union identification number

UNION_DUES Amount of dues deducted per pay period
CONSULTANT

Table Description

CON_ID Unique consultantID

CON_FNAME Consultant's firstname

CON_LNAME Consultant's lastname

MANAGER_ID Employee ID of consultant's manager

DEPT_ID ID of department to which consultantis assigned

PROJ_ID ID of projectto which consultantis assigned

STREET Consultant's street address

CITY Consultant's city

STATE Consultant's state

ZIP_CODE Consultant's zip code

PHONE Consultant's phone

BIRTH_DATE Birth date

START_DATE Consultant's dateof hire

SS_NUMBER Social security number

RATE Hourly rate of pay
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COVERAGE
Table Description
PLAN_CODE Code of insurance plan providing the coverage
EMP_ID Unique employee ID
SELECTION_DATE Date employee selected thisinsuranceplan
TERMINATION_DATE Date employee terminated this insuranceplan;ifnull,
planisstillinforce
NUM_DEPENDENTS Number of dependents covered under this insurance plan
DEPARTMENT
Table Description
DEPT_ID Unique department ID
DEPT_HEAD_ID Employee ID of department head
DIV_CODE Code of the division to which this department belongs
DEPT_NAME Department name
DIVISION
Table Description
DIV_CODE Unique division ID
DIV_HEAD_ID Employee ID of division head
DIV_NAME Division name
EMPLOYEE
Table Description
EMP_ID Unique employee ID
MANAGER_ID Employee ID of employee's manager
EMP_FNAME Employee's firstname

Appendix C: Table Descriptions 197



Table Names and Descriptions

Table Description

EMP_LNAME Employee's lastname

DEPT_ID ID of department to which employee is assigned

STREET Employee's street address

CITY Employee's city

STATE Employee's state

ZIP_CODE Employee's zip code

PHONE Employee's phone

STATUS Status of employee: (A) Active; (S) Short-term disability;
(L) Long term disability

SS_NUMBER Social security number

START_DATE Employee's date of hire

TERMINATION_DATE Date of termination

BIRTH_DATE Birth date

EXPERTISE

Table Description

EMP_ID Employee ID

SKILL_ID Skill ID

SKILL_LEVEL Level of abilityinthis skill:01 (low) to 04 (high)

EXP_DATE Date this level of ability was achieved

INSURANCE_PLAN

Table Description

PLAN_CODE Unique plan code for company offeringthe insurance
COMP_NAME Name of insurance company

STREET Street address of insurancecompany

CITY City address ofinsurance company

STATE State address ofinsurance company
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Table Description
ZIP_CODE Zip code of insurancecompany
PHONE Telephone number of insurancecompany

GROUP_NUMBER Commonwealth's group number for this insurance

company

DEDUCT Dollar amountdeductible per year for thisinsuranceplan

MAX_LIFE_BENEFIT Maximum dollar amountto be paidto insured employee

FAMILY_COST Amount deducted per paycheck for family coverage
DEP_COST Additional amountdeducted per paycheck per dependent
EFF_DATE Date this coverage plan becomes effective
JOB
Table Description
JOB_ID Uniquejob ID
JOB_TITLE Job title
MIN_RATE Minimum salary/hourly ratefor this job
MAX_RATE Maximum salary/hourly ratefor this job
SALARY_IND Indicator for type of salary:(S)salaried; (H) hourly
NUM_OF_POSITIONS Total number of positions for this job
NUM_OPEN Number of positions currently open
EFF_DATE Date this job became effective
JOB_DESLINE_1 Firstlineof job description
JOB_DESLINE_2 Second lineof job description
POSITION

Table Description

EMP_ID Employee ID

JOB_ID Job ID associated with this employee
START_DATE Date employee began this job
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Table Description

FINISH_DATE Date employee ended this job (null if current)

HOURLY_RATE Hourly rate earned whilein this job (if hourly position)

SALARY_AMOUNT Yearlysalary earned whilein this job (ifsalaried position)

BONUS_PERCENT Bonus percent amount for this position (ifsales position)

COMM_PERCENT Commission percent for this position (if sales position)

OVERTIME_RATE Overtime rate for this position (if hourly position)

PROJECT
Table Description
PROJ_ID Unique project ID
PROJ_LEADER_ID Employee ID of project leader
EST_START_DATE Estimated date projectis tobegin
EST_END_DATE Estimated date projectis toend
ACT _START _DATE Actual date projectbegan
ACT_END_DATE Actual date projectended
EST_MAN_HOURS Total number of hours estimated for project
ACT_MAN_HOURS Actual number of hours required for project
PROJ_DESC Project description
SKILL
Table Description
SKILL_ID Unique skill ID
SKILL_NAME Skill name
SKILL_DESC Skill description
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