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PREFACE

In July 2000, Microsoft announced the .NET initiative. In the announcement, Microsoft
chairman Bill Gates said that the goal of .NET is to connect every computing device, from
desktop PCs to cell phones, and tie them to the Internet.

Since its introduction in 1991, Visual Basic has beeen the most widely used programming
language in the world. The latest incarnation of Visual Basic, called Visual Basic .NET, brings
the language into the Internet age by incorporating the .NET Framework. Visual Basic program-
mers are enthusiastically embracing the new features of the language. Likewise, students learning
their first programming language will find VB.NET the ideal tool to understand the development
of computer programs.

My objectives when writing this text were as follows:

1. To develop focused chapters. Rather than covering many topics superficially, I concen-
trate on important subjects and cover them thoroughly.

2. To use examples and exercises that students can appreciate and with which they can relate,
and feel comfortable. | frequently use real data. Examples do not have so many embell-
ishments that students are distracted from the programming techniques illustrated.

3. To produce compactly written text that students will find both readable and informative. The
main points of each topic are discussed first, and then the peripheral details are pre-
sented as comments.

4. To teach good programming practices that are in step with modern programming methodol-
o0gy. Problem-solving techniques and structured programming are discussed early and
used throughout the book. The style follows object-oriented programming principles.

5. To provide insights into the major applications of computers.

Unique and Distinguishing Features

Exercises for Most Sections. Each section that teaches programming has an exercise set. The
exercises both reinforce the understanding of the key ideas of the section and challenge the stu-
dent to explore applications. Most of the exercise sets require the student to trace programs, find
errors, and write programs. The answers to all the odd-numbered exercises in Chapters 2
through 10 and selected odd-numbered exercises from Chapter 11 are given at the end of the
text.

Practice Problems. Practice Problems are carefully selected exercises located at the end of a
section, just before the exercise set. Complete solutions are given following the exercise set. The
practice problems often focus on points that are potentially confusing or are best appreciated
after the student has worked on them. The reader should seriously attempt the practice prob-
lems and study their solutions before moving on to the exercises.

Programming Projects. Beginning with Chapter 3, chapters contain programming projects.
The programming projects not only reflect the variety of ways that computers are used in the
business community, but also present some games and general-interest topics. The large number
and range of difficulty of the programming projects provide the flexibility to adapt the course to
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the interests and abilities of the students. Some programming projects in later chapters can be
assigned as end-of-the-semester projects.

Comments. Extensions and fine points of new topics are deferred to the “Comments” portion
at the end of each section so that they will not interfere with the flow of the presentation.

Case Studies. Each of the four case studies focuses on an important programming application.
The problems are analyzed and the programs are developed with top-down charts and
pseudocode. The programs can be found in the PROGRAMS directory of the accompanying
CD.

Chapter Summaries. In Chapters 3 through 11, the key results are stated and the important
terms are summarized at the end of the chapter.

Procedures. The early introduction of procedures in Chapter 4 allows structured programming
to be used in simple situations before being applied to complex problems. However, the text is
written so that the presentation of procedures easily can be postponed until decision and repe-
tition structures have been presented. In Chapters 5 and 6 (and Sections 7.1 and 7.2), all pro-
grams using procedures appear at the ends of sections and can be deferred or omitted.

Arrays. Arrays are introduced gently in two sections. The first section presents the basic defi-
nitions and avoids procedures. The second section presents the techniques for manipulating
arrays and shows how to pass arrays to procedures.

How To Appendix. Appendix B provides a compact, step-by-step reference on how to carry out
standard tasks in the VB.NET environment.

Appendix on Debugging. Placing of the discussion of VB.NET’s sophisticated debugger in
Appendix D allows the instructor flexibility in deciding when to cover this topic.

Examples and Case Studies CD. Each book contains a CD holding all the examples and case
studies from this text. In addition, the CD holds all the text files and databases needed for the
exercises.

Instructors CD. A CD containing the solution to every exercise and programming project and
a test item file for each chapter is available for instructors.

Web Site for Instructors and Students. A companion Web site provides an on-line study guide
for students that includes additional exercises and learning resources. The instructors’ portion
includes, among other materials, PowerPoint slides.

What’s New in the Fifth Edition

1. Suggestions from students and reviewers have been incorporated as much as possible.
2. The real-life data in the examples and exercises have been updated and revised.

3. The version of Visual Basic has been upgraded from Visual Basic 6.0 to VB.NET and
the relevant new features of VB.NET (such as inheritance) have been explained.

4. An appendix titled “Converting from Visual Basic 6.0 to VB.NET” has been added.
The language changes from VB 6.0 to VB.NET are substantial. This appendix dis-
cusses those changes relevant to this book.
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ACCOMPANYING CD

his CD contains all the programs from the examples and case studies set forth in this text-
book, most of the TXT files needed for the exercises, all databases needed for the exercis-
es, and several BMP (picture) files. All these files are contained in the folder “Programs” in the
subfolders “Ch03”, “Ch04”, “Ch05”, and so on. Each chapter file contains a subfolder named
“Text Files for Exercises” which contains TXT files needed for that chapter’s exercises. The
folder “Ch09” has a subfolder named “Pictures” that contains the BMP files. The folder “Ch10”

has a subfolder named “Databases” containing all the databases needed for the exercises.

Each program is contained in a folder with a name in the form chapter—section—number. For
instance, the program in Chapter 3, Section 5, Example 2 is contained in the folder “3-5-2".
Many of the programs make use of a TXT file in the subfolder of the program’s folder named
“bin.”

Every folder and file on the CD has its Read-only attribute turned on. None of the programs
will run unless they are copied onto a hard drive or diskette and their Read-only attributes are
turned off. Follow these steps to turn off the Read-only attributes of all the subfolders and files
in a folder:

1. Copy the folder onto a hard drive (or diskette).

2. Locate the folder with Windows Explorer.

3. Right click on the folder name, and click on Properties in the dropdown list.

4. In the Attributes section of the Properties window, delete the check mark from the
Read-only box, and click on OK.

5. When a Confirm Attribute Changes window appears, select “Apply changes to this
folder, subfolders and files” and click on OK.

Attention:

This CD DOES NOT contain VB.NET! you will need a compiler to run the programs con-
tained in this CD.

The programs on this CD require the .NET runtime which is installed automatically on your
computer when Visual Basic .NET or Visual Studio .NET is installed.

Required third-party Software:

— Visual Basic .NET
— Microsoft Windows NT® 4.0 or later operating system
— Internet Browser (Internet Explorer 5.0 or higher)
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UsinGg THiIS BOoOK FOR A SHORT OR
ConNDENSED COURSE

This book provides more than enough material for a complete semester course. The topics
must be trimmed for courses lasting considerably less than a full semester. The following
syllabus provides one possible way to present an abbreviated introduction to programming.

1 An Introduction to Computers and Visual Basic .NET
1.2 Using Windows
1.3 Files and Folders

3 Fundamentals of Programming in VB.NET

3.1 VB.NET Controls
3.2 VB.NET Events
3.3 Numbers

3.4 Strings

3.5 Input and Output

4  Procedures
4.1 Subprograms, Part I
4.2 Subprograms, Part II
4.3 Functions

5  Decisions
5.1 Relational and Logical Operators
5.2 If Blocks
5.3 Select Case Blocks
6 Repetition
6.1 Do Loops
6.2 Processing Lists of Data with Do Loops
6.3 For...Next Loops
7 Arrays

7.1 Creating and Accessing Arrays
7.2 Using Arrays (Omit Merging Two Ordered Arrays)
7.3 Some Additional Types of Arrays (Omit Control Arrays)

9  Additional Controls and Objects

9.1 List Boxes, Combo Boxes, and the File-Opening Control
9.2 Seven Elementary Controls (Check box and Radio button controls only)

XVii
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Chapter 1 An Introduction to Computers and Visual Basic .NET

1.1 An Introduction To Computers

An Introduction to Programming Using Visual Basic .NET is a book about problem solving
using computers. The programming language used is Visual Basic .NET (hereafter ab-
breviated as VB.NET), but the principles taught apply to many modemn programming
languages. The examples and exercises present a sampling of the ways that computers
are used in society.

Computers are so common today that you certainly have seen them in use and heard
some of the terminology applied to them. Here are some of the questions that you might
have about computers and programming.

QUESTION:  What is meant by a “personal” computer?

ANSWER:  The word “personal” does not mean that the computer is intended for
personal, as opposed to business, purposes. Rather, it indicates that the machine is oper-
ated by one person at a time instead of by many people.

QUESTION:  What are the main components of a personal computer?

ANSWER:  Hidden from view inside the system unit are the microprocessor and the
memory of the computer. The microprocessor, often referred to as the Central
Processing Unit (CPU), which can be thought of as the brain of the computer, carries
out all computations. The memory, often referred to as Random Access Memory
(RAM), stores the instructions and data being processed by the computer. The contents
of memory are lost when the computer’s power is turned off. A hard disk drive is used to
store instructions and data when they are not being used in memory, and when the com-
puter is turned off. A network card or a modem is used to send and receive information
to and from other computers. Network cards can be used to connect to a local area net-
work (LAN) of computers, while a modem uses a telephone line to connect to any com-
puter that can be reached by a phone call. The personal computer also has several
devices known as input and output devices, which are used to communicate with the
computer. Standard input devices include the keyboard and mouse. Standard output
devices include the monitor, printer, and sound card. Instructions are entered into the
computer by typing them on the keyboard, clicking a mouse, or loading them from a file
located on a disk drive or downloaded from a network. Characters normally appear on
the monitor as they are typed. Information processed by the computer can be displayed
on the monitor, printed on the printer, or recorded on a disk drive.

QUESTION:  What are some uses of computers in our society?

ANSWER:  The dramatic decrease in the cost of hardware and software technology
has made computers widely available to consumers and corporations alike. Whenever
we make a phone call, a computer determines how to route the call and calculates the
cost of the call. Banks store all customer transactions on computers and process these
data to revise the balance for each customer. Airlines record all reservations with com-
puters. This information, which is said to form a database, can be accessed to determine
the status of any flight. NASA uses computers to calculate the trajectories of satellites.
Business analysts use computers to create pie and bar charts that give visual impact to
data. With the Internet connecting the millions of home computers, families and friends



