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Preface

PROGRAMMING
DEFINED

PROGRAMMING
VS CODING

PROGRAMMING
LANGUAGES

Programming a computer means telling the computer what to do in a specific sequence. In
order to program a computer, you must understand the three programming constructs:
Sequence, Decisions, and Loops. Writing a computer program requires using one, two, or all three
of the programming constructs to tell the computer what to do. Programmed correctly, the com-
puter will manipulate data and provide valid information that can be used as part of the solution
to the problem.

Dictionary.com defines the word program as follows:

1. A listing of the order of events and other pertinent information.
2. An ordered list of events to take place or procedures to be followed.

3. Aset of coded instructions that enables a machine, especially a computer, to perform a
desired sequence of operations.

4. An instruction sequence in programmed instruction.

Nowhere is a particular programming language mentioned. Once a program is designed, it can
be coded into any programming language. The particular language is not important.

y students didn’t know the difference between designing a program and writing the code to
implement the program. They saw programming as task oriented instead of problem solv-

ing. The textbooks we used contributed to these misconceptions. I contributed to these miscon-
ceptions.

Programming is problem solving. Specifically, problems are solved by creating solutions that
run on a computer. In order to create a solution, a programmer must understand the problem,
determine what information is available with which to solve the problem, and design a solution
that uses some or all of that available information. The solution includes designing and writing a
computer program.

A program has three constituent parts: input, process, and output. Input and output are impor-
tant to make the program useful but most of the work gets done in process. Process is the heart of
programming. Process does not include user interface; therefore, process does not include GUL

few years ago Microsoft introduced a new programming language, C# (C sharp). C# is part

of Microsoft’s .NET (dot net) family of programming languages. It took me about one hour
to become reasonably proficient in C#NET. Why? Because I know how to program. The pro-
gramming language is merely a new syntax.

While writing this book about Visual Basic, I was also teaching C++ (C plus plus), C#, and
Java. I could switch back and forth among the programming languages readily and easily. Did I
sometimes use the syntax of one language while coding in another? Yes! When that happened, I
told my class, “Sorry, that’s C#,” and changed the code. I develop solutions to problems using avail-
able resources without being restricted to one or two programming languages.

Practice with a programming language improves efficiency. However, anywhere from a few
hours to a few weeks with a new programming language is all that is necessary to become profi-

cient. Programming languages come and go, but program developers will be around for quite a
while.
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PREFACE

ABOUT THE BOOK

he primary purpose of this book is to teach programming techniques. However, it does so in

a new way. Instead of focusing on a single programming language, it focuses on generic pro-
gramming techniques. Programming techniques are pretty much universal. The book teaches
Visual Basic 2005, but where this language differs from other programming languages is carefully
explained. Once you learn the basics of programming in one language, you can usually program
in another language with very little additional learning.

When I started teaching, I followed the proscribed textbook chapter by chapter. Students
could successfully complete a task (write a loop that sequences from -11 to -236 in steps of 11 and
display the loop variable each time the loop executes), but they could not create a program that
included a loop.

The text had made them “experts” in a programming language. They could create program-
ming constructs in that language as long as they had sufficient instructions. However, they did not
know how to solve a problem by developing a program. The course was “Visual Basic” to them,
not “Introduction to Programming.” The particular syntax was more important than the concept.

My students also confused graphical user interface (GUI) with developing solutions. The
visual display a program presents is very important. However, this visual display is secondary to
developing the program. Students could create and manipulate GUI well, but they confused GUI
with programming.

An Introduction to Programming Using the Tool: Visual Basic 2005 focuses on what a loop
1s, what it does, and when it is used. It demonstrates where to use a loop, shows how to implement
a loop in Visual Basic 2003, provides practice in writing loops in Visual Basic 2005, and shows
that Visual Basic 2005 is just one of many tools with which a loop may be implemented.

Every introduction to programming book that utilizes Visual Basic 2005 begins with GUI
and the many things that go into manipulating it. Although it is useful and visually pleasing, GUI
isn’t the basis of programming.

Teaching GUI takes time. To make the time it takes to teach and practice GUI as productive
as possible, I chose to teach the basic programming concepts using Console Applications (no
GUI) instead of Windows Applications (GUI). In this way, more time is spent learning how to pro-
gram rather than learning about GUI.

GUI is introduced in the second half of the book so that students can continue practicing the basics
of programming while implementing GUI. In this way, as students learn the various visual objects,
they can create programs behind the GUI to implement more complex solutions—practicing pro-
gramming while learning GUI.

Teaching programming without emphasizing a specific programming language became my
goal. I wanted to demonstrate generic programming without focusing on a particular language. |
wanted to emphasize what 1s generic and what is particular to an individual programming language.

Students crave the feedback they get from actually running a program. Just look at their faces
the first time they write a program that runs. In order to run a program they need a programming
language. I chose a programming language that is easy to use. An Introduction to Programming
Using The Tool: Visual Basic 2005 demonstrates and teaches programming techniques with an
emphasis on the generic while working with a specific tool, VB 2005.

This book presents the basics of programming early in the text and adds GUI, design, and other
concepts later. In this way, students can practice programming while learning GUI. This is in stark
contrast to practicing GUI while learning programming.

I hold off program design until after the basic programming constructs are established. This
allows students to learn how to implement solutions to simple problems that actually require some
thought and design. In my years of teaching I have seen far too many students who believe design
1s supposed to be done immediately after the code has been debugged and tested.
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Designing a solution to a problem with a computer program is no different than acquiring any
other skill; it must be practiced and practiced. When learning how to use the various programming
constructs, students must read about the technique, see the technique, and then practice the tech-
nique. This book explains the techniques, demonstrates the techniques, and provides an opportu-
nity to practice the techniques.

The term developer should (and may eventually) replace programmer. The word programmer
is too often confused with coder. Programmers develop solutions. They may or may not actually
write the code. Using this book will help students understand that their value is the creativity they
bring to developing the solution. Knowledge of coding will increase their worth as problem solvers.
They need to see themselves as problem solvers, not coders.

Most students will move from this course to a course 1in Object Oriented Programming (OOP).
Everything in this book sets the stage for OOP. The basics of OOP are laid out without actually
being used. Students leave this course ready to learn OOP.

While writing, I gave working copies of this book to students to use in their courses. They
really liked it. One student, who had to drop programming due to illness, used this book from
beginning to end and successfully passed the course. She began using both the assigned text and
this book, but stopped using the assigned text within two weeks. I hope you have the same success.

SUPPLEMENTAL MATERIALS

Many of the programs used in this book are provided to students in an included supplemental
CD. Please note that the programs cannot be run directly from this CD. They must be copied to
a writable part of your computer in order to execute. You will then be able to make changes to
the programs by “playing” with the programming language. Feel free to change whatever you wish.

When you are finished, you can always restore the program to its original form by copying from
the CD.

The Instructor's E.Resource CD contains:

> acomputerized test bank that includes 30 multiple choice questions per chapter
o answers to the book’s Challenge Problems

» an Image Library with many of the book's figures, which can be transferred into Power-
Point for classroom presentations
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PART |

PART OUTLINE

Programming

Chapter 1 Introduction to Programming
Chapter 2 Programming Sequence

art | introduces basic programming techniques, with an emphasis on generic

techniques rather than a specific programming language. It explores the specific
areas needed to develop a program. Part | also demonstrates sequence, one of the
three programming constructs.

In order to provide information needed to solve a problem a computer pro-
gram must provide a sequential series of instructions. This series of instructions is
called a program. Before you can learn all of the intricacies of providing the infor-
mation needed to solve a problem you have to learn how to provide the instructions
the computer needs to complete its task. Part | begins this process.






CHAPTER 1

OBJECTIVES

INTRODUCTION

Introduction to Programming

Explain What a Program Is and Why It Is Written

Define the Three Programming Constructs: Sequence, Decisions, and Looping
Describe the Difference between Design Time and RunTime

|ldentify the Two Different Types of Programming Errors

Explain Arithmetic, Relational, and Logical Expressions

C O O 0O O

computer is a device that computes, especially a programmable electronic

machine that performs high-speed mathematical or logical operations or that
otherwise processes information. How does a computer do this? Modern comput-
ers are full of electronic devices that, if instructed properly, can transform data into
useful information.

The key words in this definition are “if instructed properly” Without proper
instructions the computer is little more than a good paper weight. The computer
itself is analogous to a body with no brain; it can sit there and look good but it can't
do anything on its own.The “brain’ the thing that makes the computer work, is the
computer program.

A computer program is a sequence of instructions that a computer can inter-
pret and execute. The trick is in providing the right instructions in the correct order
to accomplish a specific task. This book will teach you how to create and where to
put those instructions.

Businesses do not want computer programs—businesses want what the com-
puter can do once it is programmed properly. Most businesses have significantly
more invested in computer programs, or software, than they have invested in the
computer, or hardware. The health and longevity of their software is very important
to their profitability.

A computer takes data from files, which are stored inside the computer, and inputs,
from a keyboard, mouse, or other device, and manipulates it so that data becomes
meaningful. The outputs—the information shown on the screen or printed from a
printer—can then be used to do something beneficial for the business.

For example, a clerk working in a grocery store is trying to decide how much
to charge for a can of tuna.The clerk scans the barcode on the can (input). The com-
puter program tells the computer to look up the price (from a file), computes the

cost of the tuna, and dlsplays the cost on a screen (output). Because the computer

was praperly programmed, or directed, it was able to generate information that
was helpful to the busmess



4 CHAPTER 1

CHAPTER OUTLINE

1.1

QUICK REVIEW

1.2

QUICK REVIEW

Introduction to Programming

1.1 A Programmer’s Goals

1.2 Data and Information

1.3 Introduction to Programming
1.4 Programming Constructs

1.5 DesignTime and RunTime
1.6 Programming Errors

1.7 Variables

1.8 Arithmetic Expressions

1.9 Relational Expressions

1.10 The Boolean Data Type
1.1 Logical Expressions

A PROGRAMMER'S GOALS

Whenever a programmer is called upon to solve a problem with a computer program s/he has two
equally important goals.

Goal #1: The program must provide accurate and correct information that can be used
to solve the problem. No matter what else it does, the program must provide information to solve
the basic problem for which it was created. If this basic goal 1s not met, the program is a waste
of time.

Goal #2: The program must be maintainable or modifiable by another programmer.
Eventually, even the most well written program will have to be modified so it can adapt to chang-
ing needs and continue working properly. If this basic goal is not met, the program is a waste
of time.

Everything in this book will adhere to both of these goals.

I. TF One of a programmer’s goals 1s to provide accurate and correct information that can
be used to solve a given problem.

2. TF One of a programmer’s goals is to get the correct answer, regardless of the quality of
the input information.

3. TF One of a programmer’s goals is to be able to “read” another programmer’s program
so 1t can be used as intended.

4. TF One of a programmer’s goals is to create a maintainable and modifiable program.
5. T F Over time a program may fail to work as intended.

6. T F A well written program 1s designed to work no matter what changes happen to the com-
puter or programming language.

7. TF Programmers show respect for each other by refusing to work on another program-
mer’s program.

8. T F If the program can be written in less time, it is acceptable to disregard the program-
mer's goals.

DATA AND INFORMATION

Data is what is put into a computer program in an “‘undigested,” or raw form. Data includes num-
bers, letters, names, or words. As the computer program “digests” the data it sorts, manipulates,
culls, and calculates the data into something organized and meaningful. Once the data is organ-
1zed it becomes information. Information is what you get from a properly written program.

9. T F Data and information are interchangeable.

10. T F Data 1s what a computer produces when it has completed its task.



