Deitel® Dive-Into™ Series:
Dive Into Microsoft Visual C++ 6

Objectives

* To understand the relationship between C++ and
Visua C++.

 To be able to use Visual C++ to create, compile and
execute C++ console applications.

* To understand and be able to use the Microsoft’s
Visual Studio 6 integrated development environment.

* To be able to search Microsoft’s online
documentation effectively.

» Tobeableto usethedebugger to locate program logic
errors.
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1.1 Infroduction

Welcome to the Visua C++® 6 Integrated Development Environment (part of the Mi-
crosoft Visual Sudio® 6 suite of development tools). In this chapter you will learn how to
create, compile, execute and debug C++ programs using the powerful C++ development
environment from Microsoft—Visual C++ 6. When you complete thistutorial, you will be
ableto use Visual C++ to begin building applications.

This guide does not teach C++; rather, it is intended to be used as a companion to our
textbook C++ How To Program, Fourth Edition or any other ANSI/ISO C++ textbook.
C++ How To Program, Fourth Edition does not teach GUI programming simply because
ANSI/ISO C++ does not provide any libraries for creating GUIs. Compiler vendors such
as Microsoft, Borland and Symantec normally provide their own libraries that support cre-
ation of applicationswith GUIs. Our readers asked usto use the same“live-code” approach
with outputs that we employ in all our How to Program Series textbooks.

Before proceeding with this tutorial, you should be familiar with the topics in Chapter
1, “Introduction to Computers and C++ Programming,” and Chapter 2, “Control Struc-
tures,” of C++ How to Program, Fourth Edition. A few of the examplesin this guide make
reference to functions. For these examples, you should be familiar with the material through
Section 3.5 of Chapter 3, “Functions,” in C++ How to Program, Fourth Edition. For the
programs in Section 3.6 of this guide, you should be familiar with the material in Chapter
6, “ Classes and Data Abstraction,” in C++ How to Program, Fourth Edition.

We hope you enjoy learning about the Visual C++ 6 integrated development environ-
ment.

1.2 Installation of Visual C++ Introductory Edition

This section will guide the user through the installation processfor Visual C++ Introducto-
ry Edition. Visual C++ Introductory Edition is included on the CD accompanying C++
How to Program, Fourth Edition. To install this programming environment perform the
following steps:

1. Insert the CD into the CD-ROM drive. A dialog will pop up and display three but-
tons. Selecting the Welcome button will take you to another page containing in-
stallation information, license agreement as well as technical support. Selecting
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the Examples button will allow you to view al the examples from C++ How to
Program, Fourth Edition. Selecting the Links button will direct you to the extra
resources available on the World Wide Web.

4} Welcome to C++ How to Program, Fourth Edition - Microsoft Internet Ex 10l =|

File  Edit View Favorites Tools  Help ﬁ

§=Back -~ = - ) at | Qhsearch [GelFavorites GMedia &4 | EAN— M= o

Address I@ E:\indesx.htm j @60 | Links **
=l
Software to Accompany
Welcome to

C++ How to Program
Fourth Edition

Vel by Deitel and Deitel

ISBM 0-13-032481-x
@ 2003 Pearson Education, Inc.

Welcome Examples Links
=
|€| ’_ ’_ ’_ @ My Computer v

Fig. 1.1 Welcome screen

2. From the taskbar click Start, select Run..., enter the following path into the
Open: textfied, E: \ VCB600OENU1\ SETUP. EXE and click OK. [Note: we
are assuming that E is the letter of the CD-ROM drive.]

Type the name of a program, folder, document, or
Internet resource, and Windows will open it For you,

Cpen: | E:\WCEGOOENULSETUR,EXE |

[8]4 I Cancel | Browse. .. |

Fig. 1.2  Executfing SETUP. EXE

3. Thisdisplaysthelnstallation Wizard for Visual C++ 6.0 Introductory Edi-
tion. Click Next > to continue with the installation.

© Copyright 1992-2002 by Deitel & Associates, Inc. All Rights Reserved.



4 Deitel® Dive-Info™ Series: Dive Into Microsoft Visual C++ 6

*.. Installation Wizard for ¥isual C++ 6.0 Introductory Edition x|

Visual C++ 6.0 Introductory Edition

The YWisual C++ B.0 Introductory Edition Setup program will walk you through
instaliing the applications and components vou'll heed to accomplish your
programming tasks.

Use the Mext button to proceed to the next screen. |f you want to change
something in a previous screen, click the Back button. You may cancel the
installation at any time by clicking the Exit button

IF wou would lke ta view the Visual C++ B.0 Introductony Edition Readme
file, click here

Wiew Readme |

< Back I Mext » I Eit

Fig. 1.3  Installation wizard

4. Read the license agreement to understand the terms and conditions for using the
software. If you agree to the license, select | accept the agreement and click
Next >.

5. You will be prompted to enter your name and your company’ s name. Sincethisis
an introductory edition, you do not have to provide a Product Number. Click
Next > to continue.

*., Installation Wizard for ¥isual C++ 6.0 Introductory Edition : 1‘

Product Number and User ID

Please enter your product's [D number;
Please enter your name and your company's name

“Your name:

IDelteI & Agsooiates, Inc

Your company's name:

IDeiteI & Agsociates, Inc

< Back I Next > I Exit

Fig. 1.4 Product Nunber and User |ID
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6. TheChoose Common Install Folder screen will appear. Here you can specify
adirectory to storefilescommon among Visual Studio 6.0. Specify anew location
or click Next > to accept the default directory.

7. TheVisual C++ 6.0 Introductory Setup screen appears. Click Continue to
begin the setup. You are presented a Product ID number, write this number
down, it will beimportant if you need to contact Microsoft. Click OK.

Yisual C++ 6.0 Introductory Setup x|

@ ‘welcome to the Yisual C++ B.0 Introductory installation progranm.
_

Setup cannat install system files or update shared files if the files are in uze. Before continuing, close
any open applications.

WARMIMG: This program is protected by copyright law and international treaties.

*r'ou may inzstall Yizsual C++ B.0 Introductory on a single computer. Some Microzoft products are provided
with additional rights, which are stated in the End User License Agreement included with vour software.

Flease take a moment to read the End User License Agreement now. [t containg all of the terms and
conditions that pertain to this software product. By choosing to continue, you indicate acceptance of
these terms.

Continue I Exit Setup

Fig. 1.5  Setup screen

8. Choosetheinstalation type and folder to install Visual C++ 6.0 Introductory Edi-
tion. Choosing Typical installation will install @l the basic tools needed to run
Visual C++ 6.0. Choosing Custom installation alows you to specify which com-
ponents are to be installed. Accept the default installation directory and select the
Typical installation button.
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Yisual C++ 6.0 Introductory Setup 2=l

To choose the installation you want, click one of the following buttons.

@ Tupical

Je5]
E Custom

i) Setup will allows you to customize which components o install

Folder:
’7E:\Program Files\Microsoft Visual StudioWC98 Change Folder...

Exit Setup

Fig. 1.6 Choosing installation type

9. The Select Environment Variables screen alow the option to register enri-
vornment variables so Visua C++ can be used from the command line. Decide if
you want to enable this, then click OK to continue with the installation.

Setup Environment ¥ariables x|

For your convenience, the environment variables required to un
build tools from a command prompt are saved in the VCWARS32 BAT
=" inyour BIN directory.

[~ Reaister Environment Y ariables

Turn on thiz option to register environment variables for running Yisual C++
taols from the command line.

Fig. 1.7 Setting Environment Variables

10. TheWindows NT Debug Symbols screen will notify the user to install a sub-
set of system symbols for the debugger to function properly. Click OK to ac-
knowledge this and click OK again to complete the Visual C++ 6.0
Introductory Setup.

11. Youwill now be prompted toinstall the MSDN Library. Click Next > to proceed.
Follow the same procedures (starting at step 7) to complete the installation.
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*.. Installation Wizard for ¥isual C++ 6.0 Introductory Edition x|

Click the Mest button ta ingtall the Yisual C++ B.0 Introductary
D ocumentation.

¥ Install Wisual C++ £.0 Introductory Documentation

< Back I Mest > I Exit

Fig. 1.8  Install documentation

12. Click Finish to complete the installation.

*.. Installation Wizard for ¥isual C++ 6.0 Introductory Edition x|

Congratulations!

" The installation of Visual C++ 5.0 Introductory iz complete!

< Back I Finizh I Exit

Fig. 1.9  Installation is complete
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1.3 Integrated Development Environment Overview: Visual
C++

Figure 1.10 shows theinitia screen image of the Microsoft Visual C++ Integrated Devel-
opment Environment (IDE). This environment contains everything you need to create C++
programs—an editor (for typing and correcting your C++ programs), a compiler (for trans-
lating your C++ programs into machine language code), a debugger (for finding logic er-
rors in your C++ programs after they are compiled) and much more. The environment
contains many buttons, menus and other graphical user interface (GUI) elements you will
use while editing, compiling and debugging your C++ applications.

+., Microsolt ¥isual C++ ] 4
File Edit Wiew Insett Project Buld Tools Window Help
B sEE | e o 2 [EEE R =l nl
=l = HR-|leax e
N

Feady

Fig. 1.10  Visual C++ IDE

1.4 Online Visual C++ Documentation

Visual C++ 6.0 uses the Microsoft Developer Network (MSDN™) documentation, which is
accessible by selecting Contents from the Help menu. Microsoft has combined the doc-
umentation for al their development tools into MSDN just as they have combined the de-
velopment tools (e.g., Visual Basic®, Visual C++, Visua J++®, etc.) into one product suite
called Visual Studio®. Selecti ng Contents displaysthe MSDN Library Visual C++di-
aog (Fig. 1.11). The online documentation for a C++ term isalso displayed by clicking the
word in an editor window and pressing the F1 key.

The Visual C++ documentation is also accessible via the World Wide Web at the
Microsoft Developer Network Web site

http://msdn. mcrosoft.conllibrary
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g? ¥isual C++ 6.0 Introductory Edition 10l =|
File Edit WYiew Go Help

H OB O+ e 2 0 DA & 5

Hide Locate Frevious  Mest Back Forward  Stop  Refresh  Home Faont Frint

Contents | Index I §earch| Favor_itesl

Getting Started
Find the appropriate place to

Visual C++ start with visusl CH++.

Welcome to Microsoft visual What's New
Mew features in Visual C++

C++ wversion 6.0! Wisual C++is | ¢ g,
available in three editions:

Standard, Professional, and Explore the Samples L
Enterprise. Sample programs for MFGC,

ATL, the SDKs, and others,

The documentation for Yisual Readrme
C++ includes: the Visual C++ | Instellation issues,

Programmer's Guide, the Yisual

C++ User's Guide, visual C++ B%ﬁy with
Tutorials, the Microsoft the Wisual C++
Foundation Classes and dacurnentation.
Templates, and Languages and

Libraries for Yisual C++, Migual G4+ €.0 on the Web

Fig. 1.11  Microsoft Developer Network on-line documentation.

If you have not aready registered for the Microsoft Developer Network there, you will be
asked to register. Thereis no charge for registering at the Web site. The documentation is
arranged hierarchically. Y ou can find the Visual C++ documentation under

M crosoft Devel oper Network Library
Visual Studio 6.0 Docunentation
Vi sual C++ Docunentation

Information about al aspects of Visual C++ is available. Topics range from the Stan-
dard C++ Library to the Microsoft Foundation Classes (MFC). Topics are displayed in
tree-view format (see the leftmost portion of Fig. 1.12). Clicking the left mouse button on
the plus (+) sign next to a topic expands its subtopics. [Note: For the rest of this chapter,
we refer to “ clicking the left mouse button” simply as clicking.]

The toolbar (the row of icons near the top of the window in Fig. 1.12) is used to navi-
gate through the on-line documentation in a manner similar to viewing pages in a Web
browser. In fact, a modified version of Microsoft’s Internet Explorer Web browser is
used to view the documentation. Clicking the left and right arrows on this toolbar move
back and forward, respectively, through any previously viewed pages. The Stop button
causes the program to stop loading the current topic. The Refresh button rel oads the cur-
rent topic from the document’ s source. The toolbar also provides a Home button that dis-
playsthe Visual C++ page (Fig. 1.11).

In the left panel, the user can control the display in the right panel by selecting the
Active Subset of the MSDN Library to use and selecting a tab for viewing the Con-
tents, Index, Search or Favorites. The Contents tab displays the table of contents.
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The Index tab displaysalist of key terms from which to select atopic. The Search tab
alows a programmer to search the entire on-line documentation contents for a word or
phrase. The Favorites tab lets the user save links to interesting topics and later return to
them.

Online information is divided into categories. Each category is preceded by a book
icon. The Visual C++ Start Pageisthe starting point for navigating the online documen-
tation. The Visual C++ Documentation Map outlines the various sections of the Visual
C++ documentation by category. The What’s New in Visual C++ 6.0topic explainsthe
newest features introduced in Visual C++ 6.0.

Getting Started with Visual C++ 6.0 contains links to various topics in the docu-
mentation, including Beginning your Program, Porting and Upgrading, Visual
C++ Tutorials, What's New for Visual C++ 6.0, Getting Help and Visual C++
Home Page. Thesetopics cover abroad range of subjects such that a programmer new to
Visual C++, regardless of programming background, can find something of interest.

The Using Visual C++ category is composed of four subcategories—Visual C++
Tutorials, which contains tutorials on how to develop applications that use advanced lan-
guage features (e.g., OLE server, OLE containers, ActiveX controls, etc.); Visual C++
Programmers Guide, which contains information on various programming topics (e.g.,
portability issues, debugging, errors, etc.); Visual C++ User’s Guide, which contains
information about the Visual C++ IDE (e.g., projects, classes, editors, utilities, etc.); and a
Glossary, which contains acknowledgments and terminology.

E? ¥isual C++ 6.0 Introductory Edition
File Edit WYiew Go Help

=10l x|

T L e 2 O AT S
Hide Locate Frevious  Mest Back  For Stop Fiefresh ~ Home Faont Frint

Contents | Index I §earch| Favor_itesl

= () Wisual C++ 6.0 Introductary E dition

2 ([} Welcome to the Yisual C++ 6.0 Intrody
izual C++ Start Fage:
@ Visual C++ Documentation Map
@ What's New in Visual C++ 6.0
@ Getting Started with Yisual C+ 6.0

Getting Started
Find the appropriate place to
start with Visual C++.

Visual C++

@ Using Visual C++

@ Reference

@ Samples
@ Accessibiity Information and Technics
@ welcome to the MSDN Viewer Help
@ Data Access Tools and Technologies
@ Platiorm 50K

| i

Welcome to Microsoft Yisual
C++ version 6.0! Yisual C++
is available in three editions:
Standard, Professional, and
Enterprise.

The documentation for Yisual
C++ includes: the ¥isual C++
Programmer's Guide, the
YWisual C++ User's Guide,
YWisual C++ Tutorials, the
Microsoft Foundation Classes
and Termplates, and
Languages and Libraries for

Wicnial M4

Wwhat's Mew
Mew features in Visual C++
&.0.

Explore the Samples
Sample programs for MFGC,
ATL, the SDKs, and others,

Feadme
Installation izzues,

Docurnentation Map
Become more familiar with
the Visual C++
documentation,

Wizual C++ 6.0 on the Web

Fig. 1.12 Expanding the Visual C++ topics.

The Reference category contains two subcategories—Microsoft Foundation
Class Library and Templates and C/C++ Language and C++ Libraries. The
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Microsoft Foundation Class Library and Templates category containsinformation
about the Active Template Library (ATL)—aset of C++ classtemplates used to develop dis-
tributed applications (i.e., programs that communicate with each other over a network to
perform atask). The category also includes sample programs, technical notes, a hierarchy
chart (showing the relationships among the MFC classes) and aclasslibrary reference. The
C/C++ Language and C++ Libraries category contains information about the Stan-
dard Template Library (STL) (a set of reusable C++ template components that make pro-
gramming easier), the C++ language, the C language and the standard C++ libraries. The
text in atopic is hyperlinked to related text via the Hypertext Markup Language (HTML)
technique of highlighting aterm with color and underlining it to indicate which words can
be clicked to display a definition or other details about aterm.

The Visual C++ Samples category provides subcategories with example programs
for some of the most important featuresin Visual C++.

1.5 Creating and Executing a C++ Application

You are now ready to begin using the Visual C++ IDE to create a C++ program. In this
guide, we do not create Windows applications that use graphical user interfaces (GUIs)
with menus, buttons, etc. Rather, we create Win32 console applications. When executed,
Win32 console applications get input from and display data to a console window (a text-
only display that predates Windows). This type of application is used for the example and
exercise programsin C++ How to Program, Fourth Edition.

Program filesin Visual C++ are grouped into projects. A project isatext filethat con-
tains the names and locations of al its program files. Project file names end with the . dsp
(describe project) extension. Before writing any C++ code, you should create a project.
Clicking the File menu’'s New... menu item displays the New dialog of Fig. 1.13. The
New dialog lists the available Visual C++ project types. Note that your New dialog may
display different project types depending on which Microsoft development tools are
installed on your system. When you create a project, you can create a new workspace (a
folder and control file that act as a container for project files) or combine multiple projects
in one workspace. A workspace is represented by a .dsw (describe workspace) file. The
examples in this book have one project per workspace.

© Copyright 1992-2002 by Deitel & Associates, Inc. All Rights Reserved.
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hew (x|

Filez  Projects | ‘Work spaces | Other Documents |

L) ATL COM Appw/izard Project name:
S D e Studio AddHn Wizard |
e |54 Extension Wizard .
Makefie Location:
= MFC ActiveX Contralwizard Je =
|87 MFC Appiwizard (dI)
BB WP Appiwizard (exe)
' Utility Praject ' Create new workspace
A|'Win32 Application 1 &dd to curent workspace
e Application I™ Dependency of:
%] Win32 Dynarmic-Link Library
5] win32 Static Library I |

FPlatforms:
IWin32

=

Fig. 1.13 New dialog displaying a list of available project types.

Starting with the New window, aseries of dialog windows guides the user through the
process of creating aproject and adding filesto the project. The IDE creates the folders and
control files necessary to represent the project.

From the list of project types, select Win32 Console Application. The Project
name field (in the upper-right corner of the dialog) is where you specify the name of the
project. Click in the Project name field and type Welcome for the project name.

The Location field is where you specify the location on disk where you want your
project to be saved. If you click in the Location field and scroll through it using the right
arrow key, you will notice that the project name you typed (Welcome) is at the end of the
directory path. If you do not modify this directory path, Visua C++ storesyour projectsin
this directory. Pressing OK closes the New dialog and displays the Win32 Console
Application - Step 1 of 1 didog (Fig. 1.14).
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Win32 Console Application - Step 1 of 1 2=l

‘what kind of Console Application do you
want to create?

' &n emply project.

& simple application.

A "Hello, World!" application.

" &n application that supports MFC.

< Back | (=R | Finizh ]. Cancel

Fig. 1.14 Win32 Console Application - Step 1 or 1 dialog.

The Win32 Console Application - Step 1 of 1 dialog displays four choices.
Selecting An empty project creates a project that does not contain any files. The pro-
grammer must add source code filesto the project. A simple application createsa. cpp
file(i.e., afile—caled a C++ source file into which the programmer writes C++ code) and
afew support files. Selecting A “Hello, World” application createsa. cpp file (which
contains the code to print Hello World) and a few support files. Selecting An applica-
tion that supports MFC creates severa files which add support for Visua C++'sWin-
dows programming library called MFC. At this point, you should select An empty
project and click Finish to display the New Project Information dialog (Fig. 1.15). If
you selected thewrong project type (i.e., atype other than Win32 Console Application)
in the New dialog and do not see the choices in Fig. 1.14, click <Back to view the New
dialog.

The New Project Information dialog provides asummary of the project about to be
created. For our Win32 Console Application, the dialog specifies that the project is
empty (i.e., no additional files were created). This dialog also specifies in the lower-left
corner the location on disk for this project. Clicking OK closes the dialog and creates the
project. If you created the wrong project type, click Cancel to go back to the Win32 Con-
sole Application - Step 1 of 1 dialog.

© Copyright 1992-2002 by Deitel & Associates, Inc. All Rights Reserved.
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New Project Information ﬂ

Win32 Console Application will create a new skeleton project with the following
specifications:

+ Empty console application.
+ Mo files will be created or added ta the project.

Project Directary:
C:hwielcome

oK I Cancel

Fig. 1.156 New Project Information dialog.

Figure 1.16 shows the Visual C++ IDE after creating an empty Win32 Console
Application. The IDE displays the project name (i.e.,, Welcome) in the title bar, and
shows the workspace pane and the output pane. If the output pane is not visible, select
Output from the View menu to display the output pane. The output pane displays various
information, such asthe status of your compilation and compiler error messages when they
occur.
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*. Welcome - Microsoft ¥isual C++ - ol =|
File Edit Wiew Insert Project Buld Tools Window Help
B ne|o- - [OEE |G =l nl
[Glabals] ;”[AII global mernbers) L”[No merbers - Create Mew Class. ] - "‘:( - JJ@ R ! U]
2l
&[4 Welcome classes|
G Class\f\ewl Fileievs I
B -
i j
-
Build 4 Debug }\ Find in Files 1 )\ Findin Files 2 / ||L|J L3
Ready /ﬁl

Fig. 1.16  Visual C++ IDE displaying an empty project.

At the bottom of the workspace pane are two tabs, ClassView and FileView.
Clicking ClassView displays classes and class members (discussed in Chapter 6 of C++
How To Program, Fourth Edition), and functions (discussed in Chapter 3 of C++ How To
Program, Fourth Edition) in your project. FileView displays the names of the files that
make up the project. FileView initialy displays the project name followed by the word
files (e.g., Welcome files). Clicking the plus sign, +, to the Ieft of Welcome files dis-
plays three empty folders: Source Files, Header Files and Resource Files. Source
Files displays C++ sourcefiles(i.e.,. cpp files), Header Files displays header files(i.e.,
. h files) and Resource Files displays resourcefiles (i.e., . r ¢ files that define window
layouts). For this example we only use the Source Files folder.

The next step isto add a C++ file to the project. Selecting New... from the File menu
displays the New dialog (Fig. 1.17). When a project is already open, the New dialog dis-
plays the Files tab containing a list of file types. The file types will vary based on the
Microsoft development tools installed on your system.
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her 2
Filez | Projects | ‘Work spaces | Other Documents |

Active Server Page V' Add to project:

[212] Binary File IWeIcome j
Bitmap File

[ CAC++ Header File

Y C++ Source File File name:

E% Curzor File
[S]HTML Page
EE lzon File Logation:

L2 Macio File IE:\W’eIcome J
£ Flesource Script

Fesource Template

Text File

IWeIcome

Cancel |

Fig. 1.17 New dialog displaying the Files tab.

Select C++ Source File for a C++ file. The File name field is where you specify
the name of the C++ file. Enter Welcome inthe File namefield. Y ou do not have to enter
the file name suffix “. cpp” because it is implied when you select the file type. Do not
modify theLocation text box. When checked, Add to Project addsthefileto the project.
If Add to Project is not checked, check it. Click OK to close the dialog. The C++ fileis
now saved to disk and added to the project. In our example, the file wel cone. cpp is
saved tothelocation C: \ V&I corme (the combination of the Location field and the project
name). Figure 1.18, shows the IDE after adding Wl cone. cpp to the project. In
Figure 1.18 we clicked the + character next to Source Files to see that the C++ source
file is indeed part of the project. The plus + becomes a minus -, and vice versa, when
clicked.
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*.. Welcome - Microsoft ¥isual C++ - [Welcome.cpp] ;|g|5|
[A File Edit ¥iew Insert Project Buld Tools Window Help == =]
AU ee o DEE @ =
[Globalz] L” [l global members) L”[No members - Create Mew Class...] LI "‘:( - ‘

alx| =

F Wworkspace "Welcome' 1 projer
E|--- Welcome files
e -

A —
=3 Clsssiew ) [2] Fiview | []] o
] -
_‘I j
Build 4 Debug j Find in Files 1 § Find in Files2 7 IENN] »|
Ready A

Fig. 1.18 A newly created Welcome project

Common Programming Error 1.1

@ Forgetting to add a C++ sourcefilethat is part of a programto the project for that program
prevents the program from compiling correctly.

We are now ready to write a C++ program. Type the following sample program into
the source code window. [Note: The code examplesfor thisbook are available at the Deitel
& Associates, Inc. Web site (www. dei t el . com). Click the*downloads’ link to go to our
downloads page.]

1

2

3 #include <iostreanr
4

5 using std::cout;

6 using std::endl;

7

8 int main()

9

10 cout << << endl ;
11

12 return 0;

13

14 }

Fig. 1.19 Code for Wl cone. cpp
© Copyright 1992-2002 by Deitel & Associates, Inc. All Rights Reserved.
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) Clickin front of abrace (i.e,, [ or {) or aparenthesis(i.e., () and press Ctr/ + ] to find the
matching brace or parenthesis.

The Visua C++ IDE has a highlighting scheme called syntax coloring for the key-
words and comments in a C++ source file—you may have noticed this while you were
typing the program. Syntax color highlighting is applied as you type your code and is
applied to all sourcefilesopenedinVisua C++. By default, keywords appear in blue, com-
ments in green and other text in black, but you can set your own color preferences.

) Visual C++'s syntax highlighting helps the programmer avoid using keywords accidentally
as variable names. If a name appears blue (or whatever color you have selected for key-
words), it is a keyword and you should not use it as a variable name or other identifier.

Another useful editor feature is IntelliSense®. When typing certain language elements, In-
telliSense displays help automatically to let the programmer select a symbol from alist of
names that can appear in the current context in the program,; this saves typing time as well
as the time it might otherwise take the programmer to ook up options.

Figure 1.20 demonstrate the use of IntelliSense. When function sr and’s opening
parenthesisistyped, Visua C++ automatically displaysits function header as atip.
B Source.cpp * ;|g|5|

#include <iostream:
#include <time: =

int mainf)

srandil
void srand {unsigned int))

return 0;

Sl

NN 4

Fig. 1.20 Demonstrating intelliSense.

% IntelliSense helps the programmer type a correct program.

After you have typed the program, click Save (in the File menu) or click the save
button (the one that resembles a floppy disk) on the tool bar to save thefile.

Before executing a program, you must eliminate all syntax errors (also caled compi-
lation errors) and create an executable file. A syntax error indicates that code in the pro-
gram violates the syntax (i.e., the grammatical rules) of C++.

To compile the C++ file into an executable, click the Build menu’s Build Wel-
come.exe command or press the F7 key. Compiler messages and errors appear in the
output pane’s Build tab. If there are no errors when compilation is complete, the Output
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pane should appear in the Build tab as shown in Fig. 1.21 (this is sometimes called the
“happy window”).

k| Configuration: Welcome — Win3Z2 Debug d
Al|Compiling. ..

Welcone . cpp

Linking. ..

Welcone.exe — 0 erroris). 0 warning(s)

-
A Build {Debug & Find.in Files 1 & Findin Filesz A]| 4] | »|

Fig. 1.21  Output pane showing a successful build.

If an error message appears in the Output pane’'s Build tab, double-clicking any-
where on the error message displays the source file and places a blue arrow marker in the
margin indicator bar (i.e., the gray strip to the left of the source code), indicating the
offending line as shown in Fig. 1.22. The error in this particular case is that the ending
guote around the string "Welcome to C++!" is missing (an illegal change).

*.. Welcome - Microsoft Yisual C++ - [Welcome.cpp] =10l x|
Filz: Edit Yiew Insert Project Buld Tools Window Help _Iﬁllﬂ
BEEE | BE 8- DR e A w)
[Globals] = ][ 1 giobial mernbers) || @ main ~|FE - “J@ fhed 1 tU]
Al xl # Welcome. cpp o
“Workspace 'Welcome': 1 project(s) #include <iostream: i
=] Welcome files .
-3 Source Files using std::cout:
H using std::endl;
i~ [Z0 Header Files int mainil

‘(] Resource Files
=] cout << "Welcome to C+4+! << endl:

return 0; <+ indicates successful termination

+ ~ end main

<] [ »]
- Class\u"\ewl Fileiew I N
| onfiguration: Welcome — Win3Z Debug
A|Conpiling.
Vel com

E: :ome . cppill) © erro : newline in con:
C:~Welcone leone .cpp({l2) : error : syntax error
Error executing cl.exe.

' before 'return’

Welcone .exe — 2 errori=). 0 warningis)

[ Build {Debug  Findin Files1 & Findin Files2 /7 Tall

[[Ln10,Coll |REC |COL|OWR [READ 4

Fig. 1.22 Blue marker indicating that a line contains a syntax error.

Error messages are often longer than the output pane’ s width. The compl ete error mes-
sage can be viewed either by using the horizontal scrollbar to the right of the tabs at the
bottom of the screen (e.g. Build, Debug) or by reading the status pane. The status pane
displays only the selected error message.
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If you do not understand the error message, highlight the error message number by
dragging the mouse over the number, then press the F1 key. This displays a help file that
provides information about the error and some helpful hints as to the cause of the error.
Please keep in mind that C++ compilers may mark aline as having an error when, in fact,
the error occurs on aprevious line of code.

After fixing the error(s), recompile the program. C++ compilers often list more errors
than actually occur in the program. For example, a C++ compiler may locate a syntax error
in your program (e.g., amissing semicolon). That error may cause the compiler to report
other errors in the program when, in fact, there may not be any other errors.

¢ When a syntax error on a particular lineis reported by the compiler, check that line for the
syntax error. If the error is not on that line, check the preceding few lines of code for the
cause of the syntax error.

< After fixing one error, recompile your program. You may observe that the number of overall
errors perceived by the compiler is significantly reduced.

Once the program compiles without errors, you can execute the program by clicking
Execute Welcome.exe intheBuild menu. The Visual C++ 6 Introductory Edition dis-
plays the message asin Fig. 1.23.

Microsoft (R} ¥isual C++ (R} ll

Mote: The terms of the End User License Agreement For Yisual C++ Introductory Edition do not permit redistribution
of executables you create with this Product,

Fig. 1.23 Notice produced by Visual C++ 6 Infroductory Edition.

The program is executed in a console window as shown in Fig. 1.24. [Note: The console
window is referred to as the Command Prompt for Windows 2000, if you are using a
different version of Windows then the console might be referred to as the MS-DOS
Prompt.] Pressing any key closes the console window.

4 |"C:\ Welcome',Debug', Welcome.exe"

Welcome to C++t
Press any key to continue_

Fig. 1.24 Oufput for Wl cone. cpp

To create another application, follow the same steps outlined in this section using adif-
ferent project name and directory. Before starting a new project you should close the cur-
rent project by selecting the File menu’s Close Workspace option. If a dialog appears
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asking if al document windows should be closed or if a file should be saved, click Yes.
You are now ready to create a new project for your next application or open an existing
project. To open an existing project, in the File menu you can select the Recent Work-
spaces option to select a recent workspace or you can select Open... to see an Open
Workspace didog and select aworkspace (.dsw file) to open.

1.6 Compiling Programs with Multiple Source Files

More complex programs often consist of multiple C++ sourcefiles. Weintroduce this con-
cept called multiple sourcefilesin Chapter 6 of C++ How to Program, Fourth Edition. This
section explains how to compile a program with multiple source files using Visual C++ 6.

Compiling a program that has two or more source files will be demonstrated using the
Ti me class (Fig. 6.5-Fig. 6.7 from Chapter 6 of C++ How to Program, Fourth Edition),
shown in Figure 1.25-Figure 1.27.

1

2

3

4

5

6 #ifndef TIMEL_H

7 #define TIMEL_H

8

9

10 class Tine {

11

12 public:

13 Time();

14 void setTime( int, int, int );
15 voi d printUniversal ();
16 voi d printStandard();
17

18 private:

19 i nt hour;
20 int mnute;
21 int second;
22
23 1
24
25 #endif

Fig. 1.25 Ti me class header file.

#i ncl ude <i ostreane

using std::cout;

COURARWN=—

Fig. 1.26 Ti ne class definitions.
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/ #include < omani p>
9 using std::setfill;
10 wusing std::setw

13  #incl ude

17 Tinme::Time()

19 hour = mnute = second = 0;

25 wvoid Time::setTine( int h, int m int s)

{
27 hour = ( h >= 0 & h
28 m nut e (( m>=0 &&
29 second (s>0 &&

(ﬂg/\
RN
@ g

—~— .0

<
<

34 wvoid Time::printUniversal ()

35 {

36 cout << setfill( ) << setw( ) << hour <<
37 << setw( ) << minute <<

38 << setw( ) << second;

43 void Tine::printStandard()

4 {

45 cout << ( ( hour == || hour == ) ? : hour % )
46 << << setfill( ) << setw ) << minute

47 << << setw ) << second

48 << ( hour < ? : )

50 }

Fig. 1.26 Ti ne class definitions.

#1 ncl ude <i ostreane

COBAhWN—

usi ng std::cout;

Fig. 1.27 Main entry point for application
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usi ng std::endl;

10 #incl ude

12 int main()

13 {

14 Tinme t;

15

16

17 cout <<

18 t.printUniversal ();

19 cout << :
20 t.printStandard();

21

22 t.setTimg( , , );

23

24

25 cout << ;
26 t.printUniversal ();

27 cout << :
28 t.printStandard();

29

30 t.setTime( 99, ] )

31

32

33 cout <<

34 << ;

35 t.printUniversal ();

36 cout << :

37 t.printStandard();

38 cout << endl;

39

40 return

41

42 }

Fig. 1.27 Main entry point for application
1. Thefirst step to compiling multiple source files is to create a project. Follow the
stepsin Section 1.5 of this guide to create a project.

2. Next, create the . cpp source files using the same method described in
Section 1.5.

3. Tocreatea. h header file, follow the same steps for creating a. cpp sourcefile,
but select C/C++ Header File under the Files tab, shown in Figure 1.28.
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Filez | Projects | ‘Work spaces Other Documents

[2] Binany File ITime j
Bitmap File

[ CAC++ Header File

Y C++ Source File File name:

& Cursor File Itime‘l

[S]HTML Page

| Ylcan File Logation:

L2 Macio File IE:\Time J
£ Flesource Script

Fesource Template

Text File

Active Server Page V' Add to project:

Cancel |

Fig. 1.28 Creating a header file.

4. Next, use the method described in Section 1.5 to compile and run the program.
Figure 1.29 shows the output for the Ti ne class example.

Y Debug' Time.exe™
he ial universal time iz BA:HA:0@
The initial standard time is 12:88:88 AM

Universal time after setTime is 13:27:86
Standard time after setTime is 1:27:86 PM

After attempting invalid settings:
Universal time: B8:86:88

Standard time: 12:00:88 AM

Press any key to continue

Fig. 1.29 Oufput for Ti ne class example.

1.7 Debugger

The Visual C++ IDE provides a debugger tool to help the programmer find run-time logic
errors in programs that compile and link successfully but do not produce expected results.
The debugger lets the programmer view the executing program and its data as the program
runs either one step at atime or at full speed. The program stops on a selected line of code
or upon afatal run-time error. When the programmer does not understand how incorrect
results are produced by a program, running the program one statement at a time and mon-
itoring the intermediate results can help the programmer isol ate the cause of the error. The
programmer can correct the code.

To use the debugger, set one or more breakpoints. A breakpoint is a marker set at a
specified line of code that causes the debugger to suspend execution of the program upon
reaching that line of code. Breakpoints help the programmer verify that a program is exe-
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cuting correctly. A breakpoint can be set in two ways. Y ou can set a breakpoint by clicking
the line in the program where the breakpoint is to be placed and clicking the Insert/
Remove Breakpoint button in the Build MiniBar or by pressing the F9 key. The
Insert/Remove Breakpoint button is grayed (disabled) unless the C++ code window is
the active window (clicking in awindow makes it active). When abreakpoint is set, a solid
red circle appearsin the margin indicator bar to the left of the line (Fig. 1.30). Breakpoints
are removed using the same method as adding a breakpoint.

*.. Debugging - Microsoft Yisual C++ - [Debug.cpp] - |EI|1|

A File Edit Wiew Insert Project Build Tools ‘Window Help _|ﬁl|1|
BEEd me o o DR @ =
[Gilobals] = || (2 global members) || & main x|FE - ‘

al= < Debug.cpp

[»]

Wworkspace ‘Debugging': 1 proj #include <iostream:
E|--- Debugging files .
E‘a Source Files using std::cout:

uszing =td::cin:

Debug.cop us=ing =td::endl:

<7 function return number entered by user
int getHumber()
{

int number:

cout << "Enter an integer: “:
cin »» number:

return number;

} < end function getHumber

<7 funtion main begins program execution
int mainf)

<7 call function getHumber
< ztore result in int wariable number

» int number = getHumber():
<| | »
- ‘J if { number <= 0 } -
'L:classviewaneViewl my _’l_l
Ready | Lm26. Col1 [REC|COL[OVA |F|EAD4|

Fig. 1.30 Setting a breakpoint.

Selecting the Go command (in the Build menu’s Start Debug submenu) starts the
debugging process. Because we have chosen to debug a console application, the console
window (i.e., command prompt) that contains our application appears. All program inter-
action (input and output) is performed in this window. Program execution suspends for
input and at breakpoints. Y ou may need to manually switch between the IDE and the con-
sole window to perform input. To switch between windows you can use Alt + Tab or click
your program’ s panel on the Windows taskbar at the bottom of the screen.
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*.. Debugging - Microsoft Yisual C++ [break] - [Debug.cpp] - |EI|1|
A File Edit Wiew Insert Project Debug Tools ‘Window Help _|ﬁl|1|
A EH@| L Be|o- - | DEE | =

[Glohals) = || (2 global members) || & main x|FE - HJ@ By 2%

<7 function return number entered by user
int getHumber()
{

-

int number:

cout << "Enter an integer: " £
cin »» number; EidESETNEY | o 8O0
return nunber; e ”E =

} < end function getHumber

<7 funtion main begins program execution
int mainf)

<7 call function getHumber
< ztore result in int wariable number
L = int number = getHumber():

if { number <= 0 }

return 0; -
|« »
ﬂ Egntext:lmain[] j ﬂ Hame E!\-I"alue
Hame [Value o
nunber i _B5B993460
A[F s, Ao f Locals s this / A[F s, watcht { Watch2 s Wiatch3 ' Wiatchd /
Feady [Ln26,Col1__[REE [COL VR [READ 4|

Fig. 1.31 Execution suspended at a breakpoint.

The yellow arrow to the left of a statement indicates that execution is suspended at this
line. This statement will be the next statement executed (Fig. 1.31). Note in the IDE that
the Build menu is replaced with the Debug menu and that the title bar displays [break]
to indicate that the IDE is in debug mode.

@ Loops that iterate many times can be executed in full (without stopping every time through
the loop) by placing a breakpoint after the loop and selecting Go fromthe Debug menu.

The bottom portion of the IDE is divided into two windows—the Variables window
(i.e., the left window) and the Watch window (i.e., the right window). The Variables
window contains a list of the program’s variables. Note that different variables can be
viewed at different times, by clicking either the Auto, Locals or this tabs. The Auto tab
displaysthe name and value of the variables or objects (discussed in Chapter 6 of C++ How
To Program, Fourth Edition) used in both the previous statement and the current statement.
The Locals tab displaysthe name and current value for all thelocal variables or objectsin
the current function’s scope. The this tab displays data for the object to which the exe-
cuting function belongs.

The variable values listed in the Variables window can be modified by the user for
testing purposes. To modify avariable svalue, click the Value field and enter anew value.
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Any modified valueis colored red to indicate that it was changed during the debugging ses-
sion by the programmer.

Often certain variables are monitored by the programmer during the debugging pro-
cess—a process known as setting a watch. The Watch window allows the user to watch
variables as their values change. Changes are displayed in the Watch window.

Variables can be typed directly into the Watch window or dragged with the mouse
from either the Variables window or the source code window and dropped into the Watch
window. A variable can be deleted from the Watch window by selecting the variable name
and pressing the Delete key. The four tabs at the bottom of the Watch window are used by
the programmer to group variables.

Like the Variables window, variable values can be modified in the Watch window
by editing the VValue field. Changed values are colored red. The current vaue of avariable
during the process of debugging can also be viewed by resting the mouse cursor over the
name of that variable in the source code window (Fig. 1.32).

**.. Debugging - Microsoft ¥isual C++ [break] - [Debug.cpp] ;|g|5|
[® File Edit Wiew Insert Project Debug Tools Window Help == =]
B EEE | Be|o- o DR @ =
[Glohals) = || (2 global members) || & main x|FE - HJ@ By 2%
<7 function return number entered by user =
int getHumber()
{ int number:
cout << "Enter an integer: “: lE}
cin 2> number: FHEE > B G0
return nunber; G ”@ il

} < end function getHumber

<7 funtion main begins program execution
int mainf)

<7 call function getHumber
< ztore result in int wariable number
L = int nums?r = getHumber():

it m[number=T10Jg 3

return 0; -

|<| | »
=] Eontext'lmain[] j ] Hame Yalue
El— | numnber 10

Hame |Vahe : ;

nunber t1n 3

A[F s, Ao f Locals s this / A[F s, watcht { Watch2 s Wiatch3 ' Wiatchd /

Ready | Lm27.Col1 [REC|COL[OVE [READ /ﬁl

Fig. 1.32 The Variables and Watch windows

The Debug toolbar contains buttonsthat control the debugging process. These buttons
perform the same actions as the Debug menu items. The Debug toolbar can be displayed
by positioning the mouse pointer over an empty region of the main menu or any toolbar,
right-clicking the mouse and selecting the Debug option in the popup menu.

The Restart button restarts the application, stopping at the beginning of the program
to allow the programmer to set breakpoints before starting to execute the code. The Stop
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Debugging button ends the debugging session to let the programmer edit and rebuild the
program before running another test.

Break Execution suspends program execution at the current location. Apply Code
Changes allows the programmer to modify the source code while in debug mode. [Refer
to the on-line documentation for limitations on this feature.] Show Next Statement
places the cursor on the same line as the yellow arrow that indicates the next statement to
execute. Show Next Statement is useful to reposition the cursor to the same line asthe
yellow arrow when viewing the source code during debugging.

£
BEEE > BEG0|w|FEEEEE

Fig. 1.33 The Debug toolbar.

The Step Into button executes program statements, one per click, including code in
functions that are called, allowing the programmer to confirm the proper execution of the
function, line-by-line. Functions that can be stepped into include programmer-defined
functions and C++ library functions. If you want to step into a C++ library function, Visual
C++ may ask you to specify the location of that library.

¢ The debugger allowsyouto* stepinto” a C++ library function to see how it uses your func-
tion call arguments to produce the value returned to your program.

The Step Over button executes the next executable line of code and advances the
yellow arrow to the following executable line in the program. If the line of code contains a
function call, thefunction is executed in its entirety as one step. Thisallows the user to exe-
cute the program one line at a time and examine the execution of the program without
seeing the detail s of every function that iscalled. Thisisespecialy useful at ci n and cout
statements.

The Step Out button allowsthe user to step out of the current function and return con-
trol back to the line that called the function. If you Step In to afunction that you do not
need to examine, click Step Out to return to the caller.

Click the mouse on a line of code after a number of lines of code you do not wish to
step through, then click the Run to Cursor button to execute al code up to the linewhere
the cursor is positioned. This technique is useful for executing loops or functions without
having to enter the loop or function.

) Loops that iterate many times can be executed in full by placing the cursor after the loop in
the source code window and clicking the Run to Cursor button.

% If you accidently step into a C++ library function, click Step Out to return to your code.

The QuickWatch button displays the QuickWatch dialog (Fig. 1.34), which is
useful for monitoring expression values and variable values. The QuickWatch dialog pro-

© Copyright 1992-2002 by Deitel & Associates, Inc. All Rights Reserved.



Deitel® Dive-Into™ Series: Dive Into Microsoft Visual C++ 6 29

vides a “snapshot” of one or more variable values at a point in time during the program’s
execution. Towatch avariable, enter the variable name or expression into the Expression
field and press Enter. As with the Variables window and Watch window, values can be
edited in the Value field, but changed values are not color coded red. Clicking Recalcu-
late isthe same as pressing Enter.

2|

E=pression: Frezalculate |
I j Add Watch |

Current value:

Hame |\I"alue | (ieess I

Fig. 1.34 The QuickWatch dialog.

To maintain a longer watch, click the Add Watch button to add the variable to the
Watch window. When the QuickWatch dialog isdismissed by clicking Close, variables
in the dialog are not preserved. The next time the QuickWatch dialog is displayed, the
Name and Value fidlds are empty. The QuickWatch window can also be used to eval-
uate expressions such as arithmetic calculations (e.g., a + b - 9, etc.) and variable assign-
ments (e.g., X = 20, etc.) by typing the expression into the Expression field.

The Watch button displays the Watch window. The Variables button displays the
Variables window.

The Memory button displays the Memory window and the Registers button dis-
plays the Registers window (these buttons are beyond the scope of this book).

The Call Stack button displays a window containing the program’s function call
stack. A function call stack isalist of the functionsthat were called to get to the current line
in the program. This helps the programmer see the flow of control that led to the current
function being called.

The Disassembly button displaysthe Disassembly window. Analyzing a program
that has been disassembled is a complex process likely to be used by only the most
advanced programmers. We do not discuss the Disassembly window in this book.

Each of the buttons (e.g., Variables, Watch, Memory, Registers, Call Stack and
Disassembly) act as toggle buttons—clicking them hides the window (if it isvisible) or
displays the window (if it isinvisible). Debug windows (e.g., Variables, etc.) can also be
displayed during the debugging session by selecting the appropriate debug window from
the View menu’s submenu Debug Windows.

When aproject is closed and reopened, any breakpoints set during a previous debug-
ging session are still set. Breakpoints are persistent. You can gather information about
breakpoints by selecting the Edit menu’s Breakpoints... menu item. When selected, the
Breakpoints... menu item displays the Breakpoints dialog (Fig. 1.35).
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2|
Location | [rata | Meszages
Break at: Cancel |
I j Edit Code |
ol | Click the Condition button if you
— want to set conditional
parameters for your breakpaint.
Breakpoints:
[Vt ' Debua.cpp.} 26" Fiemoye |
Femove Al |

Fig. 1.35 The Breakpoint dialog box.

The Breakpoints diaog displaysall the breakpoints currently set for the program. A
checkbox appears next to each breakpoint. If the breakpoint is active, the checkbox con-
tains a check. If the breakpoint is disabled, the checkbox is empty. A disabled breakpoint
will not cause the debugger to stop but may be re-enabled at a later time. Clicking the
checkbox allows the user to toggle the breakpoint on (checked) or off (unchecked). Addi-
tional breakpoints can be added by entering the desired line number intothe Break at field.
Note that when entering the line number in the Break at field, precede the line number
with aperiod. For example, to set abreakpoint at line 13 weenter .13 inthe Break at field.

Visual C++ also allows breakpointsto be enabled when certain conditions aretrue. The
programmer specifies the line number in the Break at field and pressesthe Condition...
button to display the Breakpoint Condition dialog. A condition isspecified inthe Enter
the expression to be evaluated field and OK is pressed to set the condition.
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Ei Debug.cpp - |EI|1|
using =td: . cout; j
uszing =td::cin: =
us=ing =td::endl:

<7 function return number entered by user
int getHumber()
{

int number:

cout << "Enter an integer: "
cin »» number:

return number;
} < end function getHumber

<7 funtion main begins program execution
int mainf)

<7 call function getHumber
< ztore result in int wariable number

L = int number = getHumber():
O | if ( number <= 0 )
return 0;
else
» for { int 1 = 1; i <= number; i++ )
cout << 1 << endl: <7 print from 1 to the number
return 0 <+ indicate that program ended successfully

} ~v end main

Fig. 1.36 Disabled breakpoint.

Figure 1.36 shows the debugging environment with a disabled breakpoint. Notice that
the disabled breakpoint is still visible but it appears as a white circle. To make the break-
point active, click the empty checkbox next to the breakpoint in the Breakpoints dialog.

@ Disabled breakpoints allow the programmer to maintain breakpointsin key locations in the
program so they can be used again when needed. Disabled breakpoints are always visible.

When using the debugger to run a program at full speed, certain problems such as infinite
loops can usually be interrupted by selecting Break fromthe Debug menu.

When you have finished your debugging session, click the Stop Debugging button
on the Debug toolbar. The environment changes back to the pre-debugging setup. Refer
to the on-line documentation for additional debugger features.

1.7.1 Debugging an Application

This section guides the programmer through the debugging process for a simple C++ ap-
plication, Debug. cpp (Fig. 1.37). This application obtains a number from the user and
counts from 1 to that number.
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1

2

3 #include <iostreans
4

5 using std::cout;

6 using std::cin;

7 using std::endl;

8

9

10 int get Nunber ()

11

12 int nunber;

13

14 cout <<

15 ci n >> nunber;

16

17 return nunber;

18

19 }

20

21

22 int main()

23

24

25

26 int nunber = get Nunber ();
27

28 if ( nunber <= 0)
29 return O;

30

31 el se

32 for (int i = 1; i <= nunber; i++)
33 cout << i << endl;
34

35 return O;

36

37 }

Fig. 1.37 Code for Debug. cpp

1. Inorder to debug the code, Debug. cpp needsto be compiled into an executable
file. Create aproject for Debug. cpp as described in Section 1.5. Next, compile
the program into an executable file.

2. Inthe window that contains the source code, add a breakpoint to line 26 by click-
ing thelinein the program and pressing the F9 key. Thered circle that appearsin-
dicates that a breakpoint has been set at that line.

3. Repeat step 2, only thistime set breakpointsat lines 29, 32 and 35. When complete
the window should appear as shown (Fig. 1.38).
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Ei Debug.cpp : - |EI|1|
} »# end function getHumber j
<7 funtion main begins program execution
int mainf)

<7 call function getHumber
< ztore result in int wariable number
» int number = getHumber():
if { number <= 0 }
L return 0;
else
» for { int 1 = 1; i <= number; i++ )
cout << 1 << endl: <7 print from 1 to the number

L return 0 <+ indicate that program ended successfully
} ~v end main ~

NN o

Fig. 1.38 Breakpoints setf in a program.

4. Click Go (inthe Start Debug submenu from the Build menu) to start the debug-
ger. Because we have chosen to debug a console application, the console window
(i.e.,, command prompt) appears. Program execution suspends for input and at
breakpoints. The program suspends execution at line 26. The yellow arrow to the
|eft of the statement

int nunber = get Nunber();

indicates that execution is suspended at thisline.

5. Toadd awatch, type the nunber into the namefield of the Watch1 tab located
a the bottom of the IDE. Notice that the value for number isits memory address
because it has not been given avaue.

6. Click Go again. At this point, the program is executing and the console window
isdisplayed. Enter 10 into the console and hit Enter. The program briefly resumes
execution and then suspends. Add another watch for variable i . This watch can
only be added when within the scope of i , meaning inside the f or loop. If the
program is not within the scope of i , an error will be displayed for the value of i
inthe Watch 1 pane. The Watch 1 pane now displaysinformation about the in-
teger nunber and the variablei . nunber isused to store the number entered
by the user, therefore it aways maintains its origina value. Figure 1.39 shows
watches set for nunber andi .

=] Context: I main] j ] Hame Yalue
il N_ val | numnber 10
ame alue i
i —E55993460 b 858993460
nunber 10 :
A[F s, Ao f Locals s this / A[F s, watcht { Watch2 s Wiatch3 ' Wiatchd /

Fig. 1.39 Watches set for nunber andi .
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7. Clicking Step Over would execute the individual steps of the loop each time the
loop is executed. Clicking Step Out or Go would perform the whole loop in one
step.

8. Once the f or loop has completed, program execution suspends at line 35. The
main window indicates that the debugger has completed and the count from 1 to
10 is displayed in the output window (Fig. 1.40). Even though a breakpoint was
set on line 29, the program never suspended on that line because the code on line
29 never executed. The code on lines 29 and 35 either end the program or display
the numbers to the outut window, depending on the number entered by the user.
Start the debugger again, by clicking Restart in the Debug menu, but enter a
non-positive number for the value into the console window and observe how the
debugger operates.

,Debugging',Debug’,Debugging.exe
ter an integer: 18

il
2
3
4
5
6
?
8
7
il

Fig. 1.40 Oufpuf for Debug. cpp

9. When you have finished your debugging session, click the Stop Debugging
button on the Debug toolbar. The environment returns to the pre-debugging lay-
out. Refer to the online documentation for additional debugger features.
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