Chapter 1

Programming with
Visual C++ 2005



The .NET Framework

o The .NET Framework is a central concept in
Visual C++ 2005

= As well as in other .NET development environments
o The .NET Framework consists of two elements

= Common Language Runtime (CLR)
= .NET Framework class library

o Strictly speaking, the .NET Framework is not part
of Visual C++ 2005
= It is a component of the Windows operating system that

makes it easier to build software applications and Web
services.



C++ Applications

0 You can develop two kinds of applications
with Visual C++ 2005:

= Native C++ program
Defined by the ISO/IEC 14882 language standard
Also known as ANSI C++

» C++/CLI program
Defined by the ISO/IEC 23271 standard



Common Language Runtime

o Common Language Infrastructure (CLI)

= A standard intermediate language for the virtual
machine to which the high-level language source code is
compiled

= ECMA-355 (European Computer Manufacturers)
standard

= Equivalent ISO/IEC 23271 standard

o CLI also defines a common set of data types
called the Common Type System (CTS)

o CLR is Microsoft’'s implementation of this standard
(CLI)



Writing C++ Applications

O You may write code that executes with the CLR.

= Managed C++: data and code is managed by the CLR.
Especially, dynamic memory allocation and release

= For window-based applications, use Windows Forms as
the base for the graphical user interface (GUI) provided
by the .NET Framework libraries.

O You may also write code that compiles directly to
machine code and thus executes natively.
= Native C++ / Unmanaged C++

= Use the Microsoft Foundation Classes (MFC) for
programming the GUI.
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Learning Windows Programming

o User interacts with GUI.
O You write code to process these interactions.

o All the basic code to create the GUI can be
generated automatically by Visual C++ 2005.

= However, you need a comprehensive understanding of
C++ to extend and modify the code.

o You will first learn C++ without getting involved
in Windows programming considerations.

= The tutorial on the C++ language uses examples that

are console programs with simple command-line input
and output.



Integrated Development Environment

(IDE)

o Editor

M Andinteractive environment to create and edit C++ source
code.

m Cut & paste

= Color pattern
o Compiler

= Coverts your source code into object code

m Detects and report errors in the compilation process
o Linker

= Combines various modules generated from the source code
files, adds required code modules from libraries, generates an
executable file.

O Libraries

= A collection of pre-written routines
Square roots, trigonometric functions
Characters and strings comparison
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Projects & Solutions

o A project is a container for o A solution is a container for

all the things that make up one or more projects that
a program form a solution to a
= It usually consists of one specific information-

or more source files
containing your code

Possibly other files
containing auxiliary data

All the files for a project
are stored in the project
folder

Detailed information about
the project is stored in an
XML file with the
extension .vcproj

processing problem.

= A solution is a folder in
which all the information
relating to one or more
projects is stored.

= When you create a project,
a new solution is created
automatically unless you
choose to add the project
to an existing solution.
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Creating a Project for a Win32 Console
Application

oFile > New > Proj ect

MNew Project i __

PBroject bypes: Templates:
- Wisual C++ ¥isual Studio installed templates

Lo ATL
L. CLR SAWin32 Console Application 5] Win32 Praject
General
MEC My Templates
Smart Device ;
L WinaZ i7d 3earch Online Templates. ..

- Other Languages
B Other Project Types

|4 project for creating a Win32 console application

Harmne: |Ex1_01

Location: ID:'I,CSII:II'I,Exercises

Soluticn Mame: IExl_Ell W Create directary for solution

[ o Cance




Win32 Application Wizard dialog box

Creeryvies

Application Settings

Win32 Application Wizard - Ex1_D1

Welcome to the Win32 Application Wizard

‘These are the currert project settings:

s Console application

Click Finish from any window b accept the current settings.,

AFter you create the projeck, see the project's readme. bt file For information

about the project features and Files that are generated.

Firish

A ER
R el =L T | -

Zancel
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Applications Settings

win32 Application Wizard - Exl_01 11N 21x|

‘ Application Settings

Civeryviem Application bype: Add commorn header files For:
Application Settings f" Windows application _|- BTL

i+ Consale apclicatior I MFC

oL '

£ Skatic library -
additional options:

[ Empty project

I Edport symbols

v Er_’eu:ﬂmpiied'ﬁeader

& Previous I Mewk = | Firish | Cancel |

0 Just click the Fi ni sh button to accept all the
default settings.



Solution Explorer

Solution Explorer - Ex1 01
——

'_j: Solution 'Ex1 _01' (1 projeck)
- ¥ Header Files
. o |h] stdafx.h
- [ Resource Files
= [ Source Files
; ----- '-“r_ﬂ Ex1_01.cpp
. e e stdafx.cpp
s E::l ReadMe. txt

ﬂﬁnlutinn Explorer |:.E;_Class Wigt |EF‘T:.D|:IE!F|I':.-' Manager |[E]Hesnurce Wig
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Moditying the Source Code

o Double-click Ex1 _01. cpp in the Solution Explorer pane.

E.:-:l_ﬂl.cpp ]I/-Starll_: Page ]

- XK
I ialobal SE\I:IIZIE.':I ll | j
1= 7 Exl Ol.cpp ¢+ Defines fhe entiy point for Lhe conscle applicatinn._
2?35 '
)
4 | #include "stdafx.h'
s |1
E i
TiE int  twain(int argo, TCHAR® argw([])
=l LK
2] return 0O;
10: 4
£
L




Insert Two New Lines

// Ex1_01.cpp : Defines the entry point //

#include "stdafx.h"
#include <iostream>

int _tmain(int argc, _TCHAR* argv|[])
{

std::cout << "Hello world!'\n";
return O;

¥
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Executing the Program

o Compile the solution

m Selectthe Build > Build Sol uti on menu
item or press F7.

O Execute your program
m PressCrl + F5

o

¢+ O\ WINDDOWS' system32icmd.exne

Hello world?
Press any key to continue . . .
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Creating an Empty Console Project

Win32 Application Wizard - Ex1_D2

CEEIEN

Application Settings

Application 5ettings

-Bpplication bype: Add cammon header files For:

" Windows application [~ el
t+ Console application e
ool |

™ Skatic library

.............................

I Export symbinfs
[ Erecompiled Hesder

< Previous I ek

Finish

Caricel
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Add a New Source File

o Right-click the Solution Explorer pane
OAdd > New Item

Add New Item - Ex1_02 1 21x|
o i o |om
iCategaories: Templates: 28 | oo

= Misual C++ ¥isual Studio installed templates

I

Code (4] T+ Fibe (cpp) | ] Header File {.h)

- Diata ] Midll File: {idll} ] Module-Definition File {.def)

- Resource o] Component Class o] Installer Class

e

114 My Templates

- Property Sheets

i Search Online Templates...

_|trsé.atés.a file: cortaining C++ source code

Mame: [Ex1_n2

Locatior: Iu:l:'l,CS1III1'I,Exercises'l,Exl_DE'l,Exl_DE

!

Cancel




Ex1_02.cpp

o C++ uses indenting to make programs more readable
O You can also see the syntax color highlighting in action as you
type.

/'l Ex1_02.cpp A sinple console program
#i ncl ude <i ostreanr /1 Basic input and output library

int main()

{
std::cout << "This is a sinple programthat outputs sonme text." << std::endl;
std::cout << "You can output nore lines of Hatext" << "\n";
std::cout << "just by repeating the output statenment like this." << std::endl;
return O; /'l Return to the operating system
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Creating a CLLR Console Project

MNew Project L ] ] —?Iﬁl
EBroject bypes: Templates: B8 |
EL: '-.-'i_sual C++ ¥isual Studio installed templates
Lo dTL

CLR - ASPMNET Weh Service (i Class Library
General SACLR Console Application LR Emply Project

MFC ﬁ_’aSQL SErVEr F‘h:ujeu:t gﬂwmdnws Faorms Application
amart Device @Winduws Forms Caontrol Library IE'.E"_"_H'-.-'u'inu:h:u.ﬁ.ls Service
----- Winaz
[l Other Languages My Templates

Bl Other Project Types

“ilSearch Orline Templates. .,

_IFi'ﬁmiazc_tf'.:r'.tr_aéﬁhq-a.gﬂ?ﬁdle application

Tamne: |_Ex1_n3]
Location: ID:'I,CSIEII'I,Exercises 1'
‘Soluticn; ICreate new Salution j v !\EI.:E;ﬂtE'.@FEEtD_r';.{-FD[’-“S!:Ih;iEiDI'I-'

3 ﬁ_ﬁluﬁun N'an_ie:' Ex1_03

oK Cancel




Ex1_03.cpp

[/ Ex1 03.cpp : nmain project file.

#i ncl ude "stdaf x. h"

usi ng nanmespace System

| nt

{

mai n(array<System : String > “args)

Consol e:: WiteLine(L"Hello World");
return O;

e CAWINDOWS' system 32 cnid.exe L

Hello Yorld
Press any key to continue . . .
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Creating a Windows Application using
MFEC

T NN zlx

Ba [o
Broject bypes: Templates: BO o
- Visual C++ ¥isual Studio installed templates

- ATL . .

CLR P MFC Activet Control A MEC Application

-~ Generdl MEMFC DLL

..... MEC

-~ amart Device My Templates

~AWInEE

= Search Cnline Templates., .

[~ Other Languages
[+~ Other Project Types

|8 project For creating an application that uses the Microsoft Faundation Class Library

Hlarne: |_Ex1_n4]

Lo akion: ID:'I,CSIIIII'I,Exercises

Sioluticin: ICreate nesw Solution j v ﬁ?aate"gﬁrgctnr;-.-:-Fa:mﬂg:lll_-il':inn-
: 5_6Iui::+|3n é‘-.l'ame:' Ex1_04

K Cancel




MFC Applications Wizard

MFC Application Wizard - Ex1_ 04

Welcome to the MFC Application Wizard

O Er i These are the current project settings:
» Multiple docurment interface

* Mo database support

# Mo compound dacument support

Application Tyvpe
iCompound Document Supportk

Cocument Templake Skrings

kLB S Click, Finish From arey windaow b accept Ehe current sekkings.

Lser Interface Features : == _ ; I
about the project fFeatures and files that are generated,
advanced Features ' ' ' '

Generated Classes

................................

s Previous: | i Bexk = i Finish

.':l..Fter woll create the project; see the project's readme. bxk fi|E¢..|:I3F inFarmation

Zarnicel
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24 Files Are Generated Automatically

Solukion E::-::|:|I|:|r'E;r : Exl 04

& [ o 3 are in the solution
'é] f:;[Fauz:lui_Ddr'.El project) fo I d er
il =t o 17 are in the project
----- ] Exl_04.h
----- ] Exl_04Doc.h fOIder
----- n] Ex}_muiew.h .
th . it o Four are in a subfolder
e res to the project
gy folder

..... i Exl_04.rc2

..... ] Ex1_n4Doc,ico
...... [ﬂ Toolbar.brap
= |l Source Files

..... &+ ChildFrm.cpp
..... €+ Ex1_D4.cpp

..... €+ Ex1_D4Doc.cpp
..... C+4 Ex1_D4View.cpp
..... €+ MainFrm. cpp
...... €+ skdafx.cpp

|"'=_°_°| ReadMe. bxt
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Building & Executing the MFC
Applications

ik Ex1_04 - Exl_D41
Bk Edt Vew Wndow bl

Ded =887
' | EE'Ex1_041

Ready

oCrl + F5

O You can even create further windows by selecting New
fromthe Fi | e menu. 27
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Creating a Windows Forms Applications

Mew Projeck T

|

‘Projeck Bypes: Templates: EE s
- Wisual C++ ¥isual Studio installed templates
e ATL
..... CLR 82 ASPMET Web Service ﬁclass Library
- General SACLR Consale Application T CLR Empty Project
- MFC 7 50L Server Project (= windows Forms Application
amart Device @Windnws Faorms Conkrol Library Iﬁwmduws Service
----- Winaz
- Other Languages My Templates

B Other Project Types
i Search Online Templates...

|4 praject For creating an application with a Windows user interface

Harne: [Ex1_05

Location: ID:'I,CSIEII'I,Exer::ises

‘Solukicn; ICreate new Salukion j v !f?aate"gﬁrgctn_ru-Fon*sg:ull;il':iun-
G ﬁ_&ulufiﬁn é\.l'an_ae:' Ex1_05
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Total of 15 Fﬂes

solution Explorer - Exl 05

[.__*nlé'ﬂ

'_3 Solukion 'Ex1 05 (1 project)

5 R

B

I:_:l.

I:_:l.

|7 Header Files
=[] Forml.h
L 124 Forml.resy
----- _rrj resource.h
----- ] stdafx.h
;=¥ Resource Files
..... ﬁl app.ico
..... vid app.re
| Source Files
----- €+4] assemblyInfo.cpp
..... & Ex1_05.cpp

----- fﬂ skdafx.cpp
[Z] ReadMe.bxt

1‘53 Solution Explorer I%:Ehass Wi |Eg;'}Res':uurn:e Wi

o The Windows Forms
application does not
include menus or
toolbars by default.
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Editor Window

o The Editor window shows an image of the application
window rather than code.

__Jﬁurml.h [Design] F:Start-'l?‘ag_e ] -
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Add GUI Components

Toolbox

! k Paointer

' Bukkon
CheckBox

o Vi ew > Tool box
or Ctrl +Al t +X

0 Add two buttons

B CheckedListBox
=% ComboBox

7 DateTimePicker
A Label

A LinkLabel

=3 ListBox

337 LiskWiew

mjﬂ MonthCalendar
= Mokifylcon

P;-:-h MurmericpDowsn
il PictureBox

1 ProgressBar
{+) RadioButton
8 RichTextBox
abll TextBox

F&g ToolTip

o Treeiiew

ﬁ WebBrowser

| = Containers

& Painter

........

| GroupBo:
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Figure 1-29

o Creating a Windows application cannot be
easier!
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