A Crash Course In
Microsoft Visual C++

This document presents the most essential things to know in
order to program with VC++. This document is intended to
use with the provided “crash course in VC++.zip-file” and is
part of the TDA 360 - Computer Graphics course at Chalmers.

Copying and modification of this material is free.
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If you already have a .sIn or .dsw file, skip this initial process. Otherwise, simply double
click the .sIn file to start VC++ or double click the .dsw file and allow VC++ to
automatically convert the project.

Start Visual Studio .NET. You will find it under Start-> Programs->Programmering-
>Microsoft Visual Studio .NET 2003...

After a few seconds a page similar to this should appear:

@% Microsoft Devalopment Environment [design] - Start Page z(@

file Edt Yiew Took Window Help

=i = (i - [# intScened - @ Pl R

Ca E8 G B vsdefaulthtm > A
3 startPage | 4 b % || Soldtion Explarer 2 x
o -
g O
g
E

Projects || Find Samples {

Sockets 2006-08-16

CpenGlL Lab 2006-07-04

CpenGL Lab 2006-06-19

CpenGL Lab 2006-06-19

Open Project New Project
Bs. [T @ AL &
Dynamic Help 3 x
@[ &l
Output 2 x

a
= 0 Help

Solution Explorer
Managing Solutions, Projects, and Files

¥
=" samples
vizual Studio Samples

02 Getting Started
Creatine Solutions and Project

visual Shudio HET
= Intrgducing visusl Studio JNE
TaskList [E] Output | B Find Results 1 | TR Indes Results For gllightf | G Search Results For has forus -

o
ickrmisinn the Nevslanmeant Fradrnnmenr

Ready
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Now, create a project. Choose menu File->New->Project... and the following dialog

should appear:

Mew Project

Project Types:

Templates:

[ [

[C visual Basic Projects

[C wisual C# Projects

=3 Wisual C++ Projects

(£ setup and Deployvment Projects
+-[_ Other Projects

(23 wisual Studio Solutions

& i3z console application or other Win3z project,

Application  Class Library  Empby Project

Managed C++  MFC ActiveX MFC
Weh Service Conkrol

e O

MFC DLL MFC ISAPT e S =l

|[<

Marne: | MyApp

Locatian: | H:h,

Praject will be created at H\Myapp.

FMore (4 | Cancel | Help |

ﬂ Browse, ..

Be sure to select “Win32 Project”. Type the name of your project (MyApp) and the
location (H:\). VC++ will create a folder H:\MyApp as the location for your project.
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Then, select “Console application” and “Empty Project”. Otherwise we will get a lot of
auto-generated code for Windows-applications, which we currently are not interested in.

Win32 Application Wizard - MyApp

Application Settings

Specify the type af application you will build with this project and the options ar libraries you
want supported,

Application tvpe: add support Far:
f* Console application [
Application Settings " Windows application [
" DLL

(" Static library
Additional options:

[v Emphy project

-

—

Finish Cancel Help

Copy your files to the created folder
E.g. copy these files, including the directory GL, to H:\MyApp\

Gl

%] glutzz,di
glut3z.lib
%) glut.di

@ glut.h
glut.lib

rmnain. cpp
OPENGLEZ.LIE
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Add your cpp-file(s) to the project by right clicking on “source” and select “Add”->Add
existing item...”

MyApp - Microsoft Visual C++ [design] - Start Page

Edit Miew Project Build Debug Tools  ‘Window Help
@ T h = ‘X: p Debug ~ [ initScenel
' AR+ ws: fdefault.hem
4 F X xplorer - MyApp
=
\ O
§_ Q Solution MyApp' (1 project)
= [ Mynpp
(@8] Source Files
(231 Header File: Add 4
[ Resource Fi Add Web Reference...
Projects Find Samples [ & oo
Copy.
Sockets 2006-08-16
OpenGl Lah 2006-07-04 * Remoye
OpenGL Lab 2006-06-19 Rename
OpenGL Lab 2006-06-19 Prapetties
Open Project New Project
Cutput a X -
| @5 B & A 4=
Propetties 7 x
|Snurce Files Filter Properties ﬂ
A
B
g =
Parse Files True
SCC Files True ﬂ
{Name)
Nares the filker,
Task List Output Find Results 1 Index Results For glLight Search Results for has Facus B2 Properties Dynamic Help
[¥] Task B d I ol Its For giLightf h It For has F ) I
Feady

Select your file “main.cpp”. The dialog should look like this.

Add Existing Iltem - MyApp

Laok in: |@ My AR j B - Toals -
%) glukzz.di
=4 alut32.lib
History é] glut.dl
@ glut.h
- glut. lib
} main.cpp
My Frojects ] Myapp.nch
EMyApp.sIn
7 o Mydpp.sun
[EdMyvapp. veproj
Deskbop MwApp,woprog,old
OPEMGL3Z,LIB
L]
Favorites
=
CFE . "
= File pame: main.cpp| - open -
Ty Mekwark, | J X

Flaces Files of bype: |,q|| Files (+.#) j Cancel
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Double click on “main.cpp” under source files and your source code should appear in the
editor like this:

2% MyApp - Microsoft Visual C++ [design] - main.cpp

File Edt “ew Project Build Debug Tools ‘Window Help
B-tm-=E g & B » Debug - | g initScens3 AR Y R
'}@ Skark Page  maincpp | : i
4
g I [ ]
g | j |-:-=. j [oA Solution Myapp' (1 project)
- = [Zd Myapp
ifdef WIN3Z - -1 3 Source Files
#include <windows.hs> s
#endif [Z Header Files
[Z1 Resource Files
#include <GL/glut.h>
static volid drawScene (void)
{
float white[4]={1,1,1,1}:
glColorifviwhite); // Used when lighting i=s disahled
glBegin (GL_POLYGON) ;
Sfglcolor3fi(l,0,0): £/ uncomment to get colored trisngle
glWertex3f( 4.0, 0O, 4.0);
Aiglcolor3fin,1,0);
glVertex3f( 4.0, 0,-4.0);
J/glColor3fin,o,1); -
4 »
Cukput LA
=] s |PEc. |@c. [ &l
Properties a X
|main.cpp File Properties -
8
-l
Cantert False j
{(Name)
Specifies a file name.
Task List B Output | B8 Find Results 1 % Index Results For gllightf @ Search Resulks For has focus Froperties | @ Crvnamic Help
Ready
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To compile the project, select menu Build->Build Solution, or press ctrl + shift + B:

2% MyApp - Microsoft Vis

ual C++ [design] - main.cpp

Hendif

#include <GL

File Edit Miew Project | Build | Debug  Toaols  Window
-tm- = @ B BuidSoution Cirkshift+s
Rebuild Solution
= Clean Solution
% Skart Fage  main.cpp |
§ |::> FH  Buid My&pp
Q"‘ |{GI-:nI:uaIs]| Rebuild Myapp
#ifdef WIN3Z Clean My#App
Hinclude <wig Batch Euild. ..

Configuration Manager. ..

@ Compile

Ctrl+F7

Help

b Debug -
=2 w W
|'='=§|:|raw5cene

To run the application, press F5 or select menu Debug->Start.

#0 MyApp - Microsoft Visual C++ [design] - main.cpp

File Edit Wew Project  Build | Debug | Toaols  ‘Window  Help
il - ’I'l:l - = E ﬁ c'ly'o Windows 3 - [ initSce
Cirect30 i E D
M| start Page main.cpp| | b Start Fa
§ |.::> I stark wWithout Debugging Chr+FS
g |{GI|:|I:|als]| E;L Processes..,
4ifdef WIN3Z %, Exesptions... ChrHal+E |
#include <windows %= stennto Fi1
fendif —
[,Z Step Over F10
g#include <GL/Aglut @ Mew Breakpoint, .. Ckrl+6
static void dravibeme

{
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Using the debugger

Using the debugger is very easy and is highly recommended.

F9 sets/removes a break point.
Set a break point by pressing F9 at the desired location in your source code. Remove the
breakpoint by pressing F9 at the same location.

@9 MyApp - Microsoft Visual C++ [design] - main.cpp

File Edit Wiew Project Build Debug Tools Window Help
H-in-= & - » Debug - g initscened - T
FRYBEE s 0y JESR] ] BRbe E %
'}? Stark Page  main.cpp | < [+ ¥ || Solution Explorer - MyApp o x
Q_' “1) drawacens ﬂ | static void drawscene(void) &G
g |(G|0ba|5) ﬂ |'='=.drawScene j Es-ulutiun Myapp' (1 project)
= [Ed MyApp
kel DA - -1 {3 Source Files
#include <windows. h> hain. cpp
fendif (23 Header Files
(23 Resource Files
#include <GL/glut.h>
static void drawScene (void)
{
float white[4]={1,1,1,1};
. I glColorifviwhite); // Used when lighting is disakbled
glBegin (GL_POLYGOMN)
//glColor 3L, Qadefine GL_POLYEON Dx000gfommnent to get colored trisngle
glVertex3£f( 4.0, 0, 4.0):
figlColorifi0,1,0);
glWertex3f( 4.0, 0,-4.0);
figlcalarsfio,0,1) -
4 3
Outpuk o X |-
= g5 |Bfc. [@c. [ [€ls.
Properties o X
| [~ |
3k
TaskList B output | B Find Results 1 % Index Results For glLightf @ Search Resulks for has Focus [ Properties | @ Dvnamic Help
Ready L1l Col1 Chi INS
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Press F5 to run the program and the debugger will stop at the location. Do this! It should
now look like this:

2% MyApp - Microsoft Visual C++ [break] - main.cpp

File Edit Wiew Project  Build Debug  Tools  window Help
-l ld@ 3B R &~ ) Debug - [ initScene3 - BE R,
Ry B3R s @ B AEE[REE. > omo| P BELEE o b (W B R EE 22 4% 2
main.cpp | Disassembly 4 [ % || Solution Explorer - MySpp a2 x
|Q ﬂ ‘ ctikurs 2004 datorgrafik 2006102, pipeline and openglivc++ for dummiesimyapplGLiglut.h @Go
| (lobals) =] |=#drawscene ~| Q;S-dution Mydpp' (1 project)
; = Ed Myapp
#:_ldef WING2 - = 4 Source Files
#include <windows.h> ey
#endif #- (7 Header Files
#- [ Resource Files
#include "GL/gluc.h™
static wvoid drawv3cene (void)
{
float white[4]={1,1,1,1};
o glColor3fviwhite); // Used when lighting is disabled
glEegin (GL_POLYGON) ;
ffglcolor3fil,0,0); /4 uncomment to get colored triangle
glVertex3£( 4.0, 0, 4.0):
JfglColor3£i0,1,0);
glVertex3f{ 4.0, 0,-4.0);
AfglColoe3£(0,0,1):
glVertex3f(-4.0, 0,-4.0); |15
Ll ¥ Q Salution Explo, ., Running Cocu...
Autos B X || Call stack aox
Mame Walue Type Mame Langi
white Ox0012fe28 Float [4] & Myapp.exeldrawscense() Line 11 C++
white[4] 1,744e-039#DEN Float Myapp.exeldsplay() Line 45 T+
alut3z, dill 100050c20)
glut3z. dill 1 00048d6()
MyApp.exelmain(int arge=1, char * * arg C++
MyApp.exelmainCRTStarkup() Line 259 + C
kernel32, dilN P31 eFd7()
Autos Locals @Watch 1 | g Find Results 1 @Ca... @ Br... [ co.. | B o Ta...
Ready ’ Ln i1 Cal 1 Chi TS

e values of the most relevant variables are at tab “Autos” here. Note that the
values can be modified directly by typing #éw values:
The values of all local variables are-$shown at tab “Locals” here:

The call stack is shown here:

Summary of most common functions:

F9 — sets/removes a break point at the location of the cursor

F10 — steps one line in the source code

F5 — continues the running of the program

Shift + F5 — stops debugging

F11 — steps into a function call if a function call is made at that line and source

code for the function is available
Shift+ F11 - steps out from a function call
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Tricks

Inserting the “Set Next Statement”-button.—
This is a button that when pressed, sets the curr
cursor. This is unfortunately not available by dg

Right click at an empty position in the tool bar -

ent program position at the location of the
fault and it can be a very handy tool.

App 050 a hrea a pp L]
File Edit Wiew Project Build Debug Tools ‘window Help
- = p4 52 = - ) Debug - | OB injgcened - | @B [ R Analyzer
SEF I Ca = = [ = 4=
R FE e s B = v » [ w B OELE E e -, B b e ] o windons
main.cpp | Disassembly 4 [ x| Solution Ex Build
|'1> drawscens ﬂ ‘ [ Crystal Reports - Insert
‘(Globals) j |-.=_.draw5cene j @ S-D"JHD Crystal Reparts - Main
- Em
#ifdef WIN3Z = - & Daka Design
#include <windows.h> X
Database Diagram
#endif &=
= Debug
#include "GL/gluc.h" Debug Location
static wvoid drawvicene (void) EE=lm
1 Dialog Editor
float whire[4]={1,1,1,1};: Formatting
(o) glColoritv(white); // Used when lighting is disabled Full creen
HTML Editor
glBegin (GL_POLYGOM) ; Image Edtor
JfglColor3f(1,0,0); // uncomment to get colored triangle
glVertex3f( 4.0, 0, 4.00: Layout
Sfagltolor3£(0,1,0); Query
glVercex3f( 4.0, 0,-4.0); Source Control
JfglColor3£(0,0,1);
glVertex3£(-4.0, 0,-4.0); f L Standard
d > M Skyle Sheet
Autos B x| Call stack Table
Marne Yalue Type Marne Test Editor
white (Ox0012fe28 Float [4] S Mynppexaldra o
white[4] 1.744e-039#DEN Float Myipp.exeldispl el
glut3z. dit o0s View
glut32, dilt 10004;
My#ipp. exe!maiy Visual Assist
MyApp.exe!main %ML Data
kernelzz.dli7eal
#ML Schema
_' Customize. ..
Autos Locals @ wiatch 1 | S Find Results 1 @ (= @ .. [l o | B 0. Ta..
Feeady Ln3 Col 7 h7 NS

Select Customize...
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Select tab “Commands” -> Debug -> Set Next Statement, as shown below.

Customize

Toolbars — Commands l Qptions l

To add a command to a koolbar; select a cakeqory and drag the
command out of this dialog box ko a toolbar.

Cakegories: Commands:

Egﬁ: - Toggle Breakpaoink ﬂ

i

View Fa Set Mext Stakement |
Project

Build o Show Mext Statement

= i i —
Toct Ey  Breakpoint Properties. .,

Dakabase '@ G0 To Disassembly ﬂ
Schema

WML -]

Selecked command:

Descripkion | |

kevboard. .. | Close |

Now, use drag-n-drop by simply dragging the blue rectangle to the toolbar, where you
want the button. My suggestion is here:

+ [break] - main.cpp

Debug  Tools  Window  Help
y B - - p Debug > e \[itScene3 -

‘_ﬁ"i'v’cij , b B oo YELECE Hex -

Z| | skatic waoid drawscenevoid)
j |'='=§draw5cene

By pressing this button, the point of execution jumps to the position of the cursor ©.
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Including lib-files

Right click on MyApp and select Properties:
=/

j f?Go
- E Solution "Myapp' (1 project)
MyApp ]

9 Buld

i

- =

firesn]

0 EH Rebuild
+- (3 H Clean

Link.

Add »
add \Web Reference. ..
Set as StartUp Project
Debug 3

ngle Save Myhpp
> Remaove
_Iﬂ Rename
3 =
Properties |

- ; B5.[Bc. (& AL (s

Select “Linker->Input->Additional Dependencies”:

MyApp Property Pages El
Configuration: |Active(Debug) j PlakForm: |F\ctive(Win32) j Configuration Manager. .. |
=9 Configuration Propertie # Additional Dependencies opengl32.lib
Genaral T Ignore Al Default Libraries Mo
Debugging Ignore Specific Library
Intel(R} Specific Module Definition File
O3 Cic+H+ Add Module to Assembly
3 Linker Embed Managed Resource Fils
eneral Force Symbol References
¥ Delay Loaded DLLs
Debug
System
Optirmization
Embedded I0L
Advanced
Command Line
(Z1 Resources
(23 MIDL 3
g gﬁ\:;i;:zrmatlon Additional Dependencies
) Specifies additional items to add to the link line {ex: kernel32.lib); configuration
(Z1 Custom Build Step % i,
< I
aK | Cancel | Apply | Help |

You can see that opengl32.lib is added. Add other libs to this field that you might want to
use.
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Enabling Edit and continue
Edit and continue enables you to do small modifications to your code while you are
debugging. This is enabled by default. In case it is disabled, enable it as follows:

In the same Property-dialog as above (i.e., right click on MyApp and select Properties),
assert that C/C++ -> General -> Debug Information Format is set to Program Database

for Edit & Continue

MyApp Property Pages @

Configuration: |Acti\-’e(Debug)

=5 Configuration Propertie
General
Debugging
Intel{R) Specific
= O+
g General
Opkimization
Preprocessor
Code Generatio
Language
Precompiled He.
Qutput Files
Browse Informes
Advanced
Cornmand Line
(23 Linker
(2 Resources
(23 MIDL

(2 Browse Information %

>

v| Platform: |Active(win32)

Additional Include Direckories
Resolve #using References

Debug Information Format
Compile As Managed

Suppress Sktartup Banner
Warning Lewel

Detect &4-bit Portability Issues
Treat Warnings As Errors

Debug Information Format

Specifies the type of debugaing information generated by the compiler. ‘You must also
change linker settings appropriately bo match.

o]

[~

Configuration Managet ... |

Program Database for Edit & Continue (fzj
Mot using managed extensions

Yes (fnologa)

Level 3 {/W3)

Yes (/Wp64)

Mo

({27, 2d, [, {ZI)

Cancel | Apply | Help |

Furthermore, make sure that Linker -> General -> Enable Incremental Linking is set to
Yes (/INCREMENTAL)

MyApp Property Pages @

Configuration: |Active(Debug)

(=3 Configuration Propertie &
General
Debugging
Intel{R) Specific
[ e a3
3 Linker
g General
Input
Debug
System
Opkimization
Embedded IDL
Advanced
Cammand Line
[Z1 Resources
(23 mMIpL
(2 Browse Information
(2 Build Events
(2 Cuskom Build Skep ¥
¥

ﬂ Platform: |F\ctive(Win32) j Configuration Manager ... |
Cuikput File ${0utDir)/MyApp.exe
Show Progress Mok Set
Wersion
Enable Incremental Linking Yes (/INCREMENTAL) j
Suppress Startup Banner Yes (/NOLOGO)
Ignore Import Library Mo
Reqister Cukpuk Mo

Additional Library Directories

Enable Incremental Linking
Enables incremental linking.

o]

{{INCREMENTAL, JINCREMEMTAL:NG)

Cancel Apply Help
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Adding Include Paths

In the same Property dialog as above, select C/C++ -> General -> Additional Include
Directories. | suggest that you add “.” Here | have also added the folder “GL” for purpose
of illustration, as shown below. The “;” is used as a separator.

MyApp Property Pages §|
Configuration: |.ﬁ.ctive(Debug) j Platfarrm: |.ﬁ.ctive{Win32) j Configuration Manager ... |
3 Configuration Propertie # Additional Include Directories +GL J
Genetal Resolve #using References
Debugaing Debug Information Format Program Database for Edit & Continue {/2I)
Intel(R) Specific Compile As Managed Mok using managed extensions
= O+ Suppress Starkup Banner Yes {fnologo)
g General Warning Lewvel Level 3 {/w3)
Dptimization Dietect 64-bit Portability Tssues Yes (/Wp64)
UGl Treak Warnings As Errars Mo
Code Generatio
Language
Precompiled He.
Cutput Files
Browse Informs
Advanced
Command Line
(23 Linker
g ;?;Eurces Additional Include Directories
(23 Browse Information $pe_|:iFies one o more direckories to add to the include path; use semi-colon delimited
¢ - list if more than one.,  (fI[path])
(1] | Cancel ‘ | Help
Comments:

13k

.” means that your project directory is added to the search paths for include files.

Note the difference between using "GL/glut.h' or <GL/glut.h> to include glut.h
#include "GL/glut.h" searches for GL/glut.h in the project directory (H:\MyApp) and
also in the Additional Include Directories and standard include directories, where stdlib.h,
stdio.h, math.h etc are located.

However,

#include <GL/glut.h> skips the project directory and only searches for GL/glut.h in
the Additional Include Directories and standard include directories.

Using "*** is thus more general. By adding “.” to the Additional Include Directories you
often avoid problems.
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Release or Debug Configuration

You can control whether a Debug-version or a Release-version of your code is compiled
by toggling the active configuration here.

The release version is typically a lot faster, bt by default lacks debugging capabilities
such as break points and stepping. (However, ilthe Property dialog (see above), you can
set “C/C++ -> General -> Debug Information Forigat” and “Linker -> Debug -> Generate
Debug Info” to get debug information even in release mode.

#% MyApp - Microsoft Visual C++ [design] - main.cpp

File Edit Wiew Project  Build Debug Tools  Window  Help

EE R R p Debug » [k inikScened
2 &
ah main.cpp| Rep.
g |a ﬂ | c:hprogram Files\microsoft visual studio .net‘l,vc?'l,platfurmsdkm
Z | ~| e

#ifdef WIN3Z
g#include <windows.h:
fendif

Note that the settings in the Property dialog are individual per configuration (Release-
mode or Debug-mode) including the settings for libraries, include paths etc. You can,
however, modify the settings for Release and Debug simultaneously in the Property
dialog, by specifying that the change applies to All Configurations.

MyApp Property Pages PX|
Configuration: |Active(Debug) j Flatform: |Active(Win32) j Configuration Manager... |
Active!Debug)
=9 Configurati{Debug o tDebugInfo ¥es{DEBUG)
Genera|Release Pragram Database File ${0utDir)/Myapp.pdb

All Configurations

Debugg prrmate Symbols
InkeliRt) Specific Generate Map File Mo
23 cfc++ Map File Mame
{23 Linker Map Exporks Mo
General Map Lines Mo
Inpuk
g Debug
System
Optimization
Embedded IDL
Advanced
Command Line
(23 Resources
(3 MIoL
(23 Browse Information
(23 Build Events
(23 Custom Build Step ¥
< >

Generate Debug Info
Enables generation of debug infarmation.  (JDEBUG)

Ok | Cancel Help
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Miscellaneous about C++

Typically you store the class definition in a class_name.h file and the implementation of
the methods (functions) in a class_name.cpp file.

The class definition in the .h-file looks like this:

// The #ifndef avoids the problems with multiple includes of the
// same file. Otherwise, the compiler may complain that the class
// is already defined.

#ifndef YOUR_CLASS_NAME_AND_SOMETHING_H

#define YOUR_CLASS_NAME_AND_SOMETHING_H

class Example

{
public:
// Regarding speed it is good to inline the
// constructors if they are short. Here they are empty.
Example() {};
// And the same applies for destructors
~Example() {};
bool Methodl();
private:

int m_a;

¥
#endif //YOUR_CLASS NAME_AND SOMETHING_H

The class_name.cpp file looks like this:

// windows.h must be the very first file to be included. Otherwise
// lots of compile errors may appear.

#include "windows.h"

#include "'‘class name.h"

#include <stdio.h>

bool Example: :Methodl()

{
printf('HI™);
return true;
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