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PREFACE

ince its introduction in 1991, Visual Basic has become one of the world’s most wide-

ly used programming languages. The latest incarnation, Visual Basic 2010, further re-
fines the language and extends features such as Language Integrated Query. Visual Basic
programmers are enthusiastically embracing VB 2010’ powerful capabilities. Likewise,
students learning their first programming language will find VB 2010 the ideal tool for
understanding the development of computer programs.

My objectives in writing this text are as follows:

1. To develop focused chapters. Rather than covering many topics superficially, I con-
centrate on important ones and cover them thoroughly.

2. To use examples and exercises that students can relate to, appreciate, and feel comfort-
able with. 1 frequently use real data. Examples do not have so many embellish-
ments that they distract students 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 peripheral details are
presented as comments.

4. To teach good programming practices that are in step with modern programming method-
ology. 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

Microsoft® Visual Studio® 2010 Express editions DVD.(D The textbook comes with a
Visual Studio 2010 Express Edition DVD. It contains several Microsoft products including
Visual Basic 2010, SQL Server 2010, and Visual Web Developer.

VideoNotes. VideoNotes are step-by-step video tutorials specifically designed to enhance
the programming concepts presented in the eighth edition. Students can view the entire
problem-solving process outside the classroom, when they need help the most. A
VideoNote icon in the margin of the textbook alerts the reader that a topic is discussed in
a video. Also, a Guide to VideoNotes in the front of the book summarizes the different
videos found in the text. Nearly 50 VideoNotes for this edition are available at www.pear-
sonhighered.com/schneider . See the Student Resources section later in the Preface for
information on how to access VideoNotes.

Exercises for Most Sections. Each section that teaches programming has an exercise set.
The exercises reinforce the understanding of the key ideas of the section, and they challenge
the student to explore applications. Most of the exercise sets require the student to trace
programs, find errors, and write programs.

O SHHRBRE S FERH AR, KBTI Microsoft P13 F#R, BUKR Te_service@phei.com.cn 3RHL,



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 exer-
cise set. The practice problems often focus on points that are potentially confusing or are
best appreciated after the student has worked on them. Readers should seriously attempt
the practice problems and study their solutions before moving on to the exercises.

Programming Projects. Beginning with Chapter 3, every chapter contains programming
projects. These projects reflect the variety of ways that computers are used in the business
community, and they also present some games and general-interest topics. The large num-
ber and range of difficulty of the programming projects provide flexibility to adapt the
course to the students’ interests and abilities. Some programming projects in later chapters
can be assigned as end-of-the-semester projects.

Comments. To avoid breaking the flow of the presentation, extensions and fine points of
new topics are deferred to the “Comments” portion at the end of each section.

Case Studies. Each of the three case studies focuses on an important programming appli-
cation. The problems are analyzed and the programs are developed with top-down charts
and pseudocode. The programs can be downloaded from the companion website at
http://www.pearsonhighered.com/schneiderinternational.

Chapter Summaries. At the end of each of Chapters 1 through 10, the key concepts are
stated and the important terms summarized®.

“How To” Appendix. Appendix B provides a compact, step-by-step reference on how to
carry out standard tasks in the Visual Basic environment.

Appendix on Debugging. The discussion of Visual Basic’s sophisticated debugger is locat-
ed in Appendix D, allowing the instructor flexibility in deciding when to cover this topic.

How to Access Instructor and Student Resource
Materials

Pearson offers many different products around the world to facilitate learning. In coun-
tries outside the United States, some products and services related to this textbook may
not be available due to copyright and/or permissions restrictions. If you have questions,
you can contact your local office by visiting www.pearsonhighered.com/international.

Instructor Resources ©

The following protected instructor resource materials are available on the publisher’s
website at www.pearsonhighered.com/schneider. For username and password informa-
tion, please contact your local Pearson Representative.

* Computerized Test Generator
¢ PowerPoint Lecture Slides

¢ Instructor Solutions Manual: A complete solutions manual is available in pdf format. The

manual contains the code for every programming exercise along with screen captures of
the output.

e All the programs in the book
* Links to online premium content
* VideoNotes

e Student Solutions Manual

© BERAABENBHREITRGHEXEE, RERETESLBEN “BEESRFRN".



Student Resources ©

Access to the Premium Website and VideoNotes tutorials is located at www.pearsonhighered
.com/schneider. Students must use the access card located in the front of the book to regis
ter and access the online material. If no access card is provided, students can pur chase access
by going to www.pearsonhighered.com/schneiderinternational and selecting “pur chase access
to premium content.” Instructors must register on the site to access the material.

The following content is available through the Premium Web site:

» VideoNotes: Pearson’s new visual tool designed for teaching key programming concepts

¢ Student Solutions Manual: All the answers to the odd-numbered exercises (along with
screen captures) will be available for download in a solutions manual in pdf format.

e All programs in the book and all text files and databases needed for the exercises.

Notice: This book contains many screen captures. When you run one of the programs
downloaded from the website, what you see on your monitor might not look exactly like
the screen capture shown in the book. To make them appear the same, you must check
that your monitor is set to display 96 DPI (Dots Per Inch). To determine and/or change
the DPI setting for your monitor, see the first item under “Configuring the Windows Envi-
ronment” in Appendix B. Also, there may be slight differences due to the version of
Win dows being used.

What’s New in the Eighth Edition

New Sections

1. A section on using radio buttons, check boxes, and list boxes for selection has
been added to Chapter 3. (Much of this material was previously in Chapter 7.
Now it appears alongside If and Select Case blocks.)

2. A section on using loops with list boxes has been added to Chapter 5. (This sec-
tion presents many operations on lists, such as searching, summing, and finding
maximum values.)

3. A section on XML has been added to Chapter 10.(LINQ techniques developed
earlier are applied to XML files.)

4. A chapter on Web applications has been added. (The three sections in this chap-
ter cover the use of Visual Web Developer to create Web programs. Topics in-
clude tables, hyperlinks, postbacks, validation controls, and databases. Data
extracted from databases are displayed in both grids and the new-to-VB2010
Chart controls.)

New Concepts

1. Chapter 2: Implicit line continuation. (The underscore line-continuation charac-
ter is rarely needed in VB 2010.)

2. Chapter 2: Date data type. (This data type enables us to create some interesting
programs, such as a program that tells users whether they are eligible to run for
president in 2012.

3. Chapter 2: Sending output to the printer. (This optional material demonstrates
how to produce a major type of output with Visual Basic.)

O HApy—2eA4 B IRES % www.hxedu.com.cn F#,



Chapter 6: The ReadAllLines method for filling an array with the contents of a
text file. (This powerful method allows us to place the contents of a text file in an
array without having to use repeated ReDim Preserve statements.)

Chapter 6: Language Integrated Query. (This recent addition to Visual Basic and
other .NET languages provides a standardized way to specify queries for a variety
of data sources. In this textbook, LINQ is used to sort, search, and filter informa-
tion from arrays, text files, XML files, and databases. This approach enables stu-
dents to write concise, higher-level code focused more on problem solving than
on data-structure manipulation. Instructors wishing to teach a more elementary
or traditional course can omit or reduce the use of LINQ. The textbook presents
most of the standard operations on arrays and sequential files with and without

'LINQ.)

Chapter 10: The Set operators Concat, Union, Intersect, and Except are used to
manage data from text files. (These operators allow us to perform tasks that previ-
ously required complicated algorithms.)

Chapter 7: ToolTip control. (This control gives us a capability possessed by near-
ly every commercial Windows application.)

Chapter 8: Auto-Implemented properties. (This new-to-VB-2010 concept sim-
plifies the creation of classes.)

Other Changes

1.

2.

10.
11.

The version of Visual Basic has been upgraded from Visual Basic 2008 to Visual
Basic 2010, and relevant new features of Visual Basic 2010 have been added.

The real-life data in the examples and exercises have been updated and revised.

Some new large collections of data have been added. For instance, data on every
Supreme Court justice (past and present) are contained in both a text file and a
database.

Named constants are introduced earlier (Chapter 2).
The use of input validation has been increased (Chapter 3 on).

Function procedures are presented before Sub procedures (Chapter 4). With this
change, students begin learning about general procedures with a familiar and es-
sential construct. Also, the instructor has the option of omitting the concept of
passing by reference.

The use of text files for input has been postponed until Chapter 6.

Tables are displayed in DataGridView controls rather than in list boxes (Chapter
6on).

Many new business applications have been added.
The OpenFileDialog control is discussed earlier (Chapter 10, Text Files).

The discussion of multiple-form programs in Chapter 7 has been expanded to an
entire section.



12. Databases are connected to programs with the Visual Basic wizard rather than

with code (Chapter 9).

New Materials for Instructors

1. Guide to Application Topics. (This section provides an index of programs that
deal with various topics including Business, Mathematics, and Sports.)

2. A complete solution manual in pdf format. (The manual will contain the code for
every programming exercise along with a screen capture of the output.)

New Materials for Students

1. Screen captures have been added to the programs in the answer section of the

book.

2. All the answers to the odd-numbered exercises (along with screen captures) will
be available for download in a solutions manual in pdf format.

3. Nearly 50 VideoNotes are available at www.pearsonhighered.com/schneider. Vi-
deoNotes are Pearson’s new visual tool designed for teaching key programming
concepts and techniques. A VideoNote icon in the margin of the textbook
alerts the reader when a topic is discussed in a video. See the Student Resources
section earlier in this Preface for information on how to access VideoNotes.
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n An Introduction to Programming Using Visual Basic 2010, Eighth Edition

1.1 An Introduction to Visual Basic 2010

Visual Basic 2010 is the latest generation of Visual Basic, a language used by many software
developers. Visual Basic was designed to make user-friendly programs easier to develop. Prior to
the creation of Visual Basic, developing a friendly user interface usually required a programmer
to use a language such as C or C++, often requiring hundreds of lines of code just to get a win-
dow to appear on the screen. Now the same program can be created in much less time with
fewer instructions.

Why Windows and Why Visual Basic?

What people call graphical user interfaces, or GUIs (pronounced “gooies”), have revolution-
ized the computer industry. Instead of the confusing textual prompts that earlier users once saw,
today’s users are presented with such devices as icons, buttons, and drop-down lists that respond
to mouse clicks. Accompanying the revolution in how programs look was a revolution in how
they feel. Consider a program that requests information for a database. Figure 1.1 shows how a
program written before the advent of GUIs got its information. The program requests the six
pieces of data one at a time, with no opportunity to go back and alter previously entered infor-
mation. Then the screen clears and the six inputs are again requested one at a time.

Enter name (Enter EOD to terminate): Mr. President

Enter Address: 1600 Pennsylvania Avenue
Enter City: hington

Enter State: DC

Enter Zip code: 20500

Enter Phone Number: 202-456-1414

FIGURE 1.1 Input screen of a pre-Visual Basic program to fill a database.

Figure 1.2 shows how an equivalent Visual Basic program gets its information. The boxes
may be filled in any order. When the user clicks on a box with the mouse, the cursor moves
to that box. The user can either type in new information or edit the existing information.
When satisfied that all the information is correct, the user clicks on the White to Database
button. The boxes will clear, and the data for another person can be entered. After all names
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Name: Mr President
Address: 1600 Permsylvania Averve

State: DC Zip code: 20500

Phone: 202-456-1414

g
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FIGURE1.2 Input screen of a Visual Basic program to fill a database.

have been entered, the user clicks on the Exit button. In Fig. 1.1, the program is in control; in
Fig. 1..2, the user is in control!



Chapter 1  Visual Basic, Controls, and Events

# How You Develop a Visual Basic Program

A key element of planning a Visual Basic program is deciding what the user sees—in other
words, designing the user interface. What data will he or she be entering? How large a window
should the program use? Where will you place the buttons the user clicks on to activate actions
in the program? Will the program have places to enter text (text boxes) and places to display
output? What kind of warning boxes (message boxes) should the program use? In Visual Basic,
the responsive objects a program designer places on windows are called controls. Two features
make Visual Basic different from traditional programming tools:

1. You literally draw the user interface, much like using a paint program.

2. Perhaps more important, when you’re done drawing the interface, the buttons, text boxes,
and other objects that you have placed in a blank window will automatically recognize user
actions such as mouse movements and button clicks. That is, the sequence of procedures
executed in your program is controlled by “events” that the user initiates rather than by a
predetermined sequence of procedures in your program.

In any case, only after you design the interface does anything like traditional programming
occur. Objects in Visual Basic recognize events like mouse clicks; how the objects respond to
them depends on the instructions you write. You always need to write instructions in order to
make controls respond to events. This makes Visual Basic programming fundamentally differ-
ent from traditional programming. Programs in traditional programming languages ran from the
top down. For these programming languages, execution started from the first line and moved
with the flow of the program to different parts as needed. A Visual Basic program works differ-
ently. Its core is a set of independent groups of instructions that are activated by the events they
have been told to recognize. This event-driven methodology is a fundamental shift. The user
decides the order in which things happen, not the programmer.

Most of the programming instructions in Visual Basic that tell your program how to
respond to events like mouse clicks occur in what Visual Basic calls event procedures. Essentially,
anything executable in a Visual Basic program either is in an event procedure or is used by an
event procedure to help the procedure carry out its job. In fact, to stress that Visual Basic is fun-
damentally different from traditional programming languages, Microsoft uses the term project or
application, rather than program, to refer to the combination of programming instructions and
user interface that makes a Visual Basic program possible. Here is a summary of the steps you
take to design a Visual Basic program:

1. Design the appearance of the window that the user sees.

2. Determine the events that the controls on the window should respond ro.

3. Write the event procedures for those events.
Now here is what happens when the program is running:
1. Visual Basic monitors the controls in the window to detect any event that a control can

recognize (mouse movements, clicks, keystrokes, and so on).

2. When Visual Basic detects an event, it examines the program to see if you've written an
event procedure for that event.

3. If you have written an event procedure, Visual Basic executes the instructions that make up
that event procedure and goes back to Step 1.

4. If you have not written an event procedure, Visual Basic ignores the event and goes back to
Step 1.
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These steps cycle continuously until the program ends. Usually, an event must happen
before Visual Basic will do anything. Event-driven programs are reactive more than active—
and that makes them more user friendly.

¥ The Different Versions of Visual Basic

Visual Basic 1.0 first appeared in 1991. It was followed by version 2.0 in 1992, version 3.0 in
1993, version 4.0 in 1995, version 5.0 in 1997, and version 6.0 in 1998. VB.NET, initially
released in February 2002, was not backward compatible with the earlier versions of Visual
Basic. [t incorporated many features requested by software developers, such as true inheritance.
Visual Basic 2005, released in November 2005, Visual Basic 2008, released in November 2007,
and Visual Basic 2010, released in April 2010 are significantly improved versions of VB.NET.

1.2  Visual Basic Controls

Visual Basic programs display a Windows-style screen (called a form) with boxes into which
users type (and in which users edit) information and buttons that they click to initiate actions.
The boxes and buttons are referred to as controls. In this section, we examine forms and four of
the most useful Visual Basic controls.

® Starting a New Visual Basic Program

Each program is saved (as several files and subfolders) in its own folder. Before writing your first
program, you should use Windows Explorer to create a folder to hold your programs.

The process for invoking Visual Basic varies slightly with the edition of Visual Basic
installed on the computer. To invoke Visual Basic from a computer that has Visual Basic
Express installed, click the Windows Start button, hover over All Programs, and then click on
Microsoft Visual Basic 2010 Express. With the other editions of Visual Basic, hover over All
Programs, hover over Microsoft Visual Studio 2010, and then click on Microsoft Visual Studio
2010 in the short list that is revealed.

Figure 1.3 shows the top half of the screen after Visual Basic is invoked. A Menu bar and a
Toolbar are at the very top of the screen. These two bars, with minor variations, are always pre-
sent while you are working with Visual Basic. The remainder of the screen is called the Start
Page. Some tasks can be initiated from the Menu bar, the Toolbar, and the Start Page. We will
usually initiate them from the Menu bar or the Toolbar.

The first item on the Menu bar is File. Click on File, and then click on New Project to pro-
duce a New Project dialog box. Figure 1.4 shows the New Project dialog box produced by Visual
Basic Express.

The Windows Forms Application item should be selected in the center list. If this is not the
case, click on Windows Forms Application to select it. Note: The number of items in the list will
vary depending on the edition of Visual Basic you are using.

The name of the program, initially set to WindowsApplicationl, can be specified at this
time. Since we will have a chance to change it later, let's just use the name WindowsApplica-
tionl for now. Click on the OK button to invoke the Visual Basic programming environment.
See Fig. 1.5. The Visual Basic programming environment is referred to as the Integrated Devel-
opment Environment or IDE.



