TDA361 - Computer graphics 511

A Crash Course In
Microsoft Visual C++
2008

This document presents the most essential things to know in
order to program with VC++. This document is intended to
use with the provided “OpenGLTutorials.zip-file” and is part
of the TDA 361 - Computer Graphics course at Chalmers.

Copying and modification of this material is free.
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Download the OpenGLTutorials.zip file from the course home page:
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Home Schedule Literature Tutorials

SCHEDULE:

* All lectures are in ED, located in the EDIT-building at Campus Johanneberg
for lecture hall and tutorial rooms

Lectures

Some Mondays (will be anounced later), 13-15 in HA1/HB1 - see schedule above

Wednesdays, 13-15in HC4

Fridays, 13-15in HC4

Tutorials with course assistants available

Mondays 15-17

Wednesdays 17-19 (15-17 people with |aptops can present at our offices: 4114 + 4124

Fridays 15-17

The following plan may change during the course. The links for the Bonus-OH are located under the table
Bonus material is simply non-compulsory additional material that is fun or highlighting for the interested reader.
The column "Tutorial” states when it is wise to start working on the corresponding tutorial.
Lésenordsskyddade bonusfiler packas upp med l&senord “datorgrafik”

All self-studies below are non-compulsory

NOTE: If you are using the 2:nd edition of Real-Time Rendering, for the compulsory RTR-cl er hints, see last years schedule

Lecture ReadingsiLasanvisningar Tutorial | Deadlines

week 1
RTR chapter 2, ch 15.2.
Wed. lecture 1 - Introduction
+Pipeline and OpenGL : he test application shown at lecture,
with
Self studies - Languages

(non-cempulsory) - Read briefly in and only if you find it interesting

RTRch4:4.1,421,4.2.4 4.3 (briefly), 4.6, appendix A and B,

Fri. lecture 2 - Vectors and

Transforms Bonus: OH 27-44, forutom kapitel 10,

kap 1-9. Quick repetition of vector algebra

Bonus material:

& Internet

‘h v Mimow -

Unzip the OpenGLTutorials.zip -file and find the all.sIn-file which is

located in the

“OpenGLTutorials™- directory where you chose to unzip. Simply double click this .sIn
file to start VC++. Should VC++ want to convert the project from 2005 to 2008 then let it

do so.

NOTE: If this is the first time you start Visual Studio, be sure to select C++ developer

profile (or whatever it is called).
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After a few seconds a window similar to this should appear:
=18 x]

Fle Edit ‘“ew Project Buld Debug Tools  Window Help

- HE | % B R(9 -~ S-E| b Debg - Winaz - | @ verts -|EE RO
ab_1
2

m Solution ‘all' {8 projects)
- (54 aluti
-

i p
OpenéGL. £3] Buid
OpenGL Rebuild
OpengGL, Clean
OpenGL.

(23 OpenéL, Project Only

"35 OpenGl. Project Dependencies. .,

Project Build Order...
Custom Build Rules. ..

Tool Build Order...

Add
References...
e

| Paste
'X Remove
Rename
Unload Project

Properties

@SDlut\Un E... |@C\ass Wigw I%Pmperty -‘l

Show output From:  Debug ‘ b | @ | ﬁ % | =K | =

'OpenGL_Lab 1 Debug.exe': Loaded 'R \WINDOWS)system3Zhatiadlxx_dll’ Y

'OpenGL_Lsh 1_Debug.exe': Loaded 'O \WINDOWS\system3Zisetupapi_dll’

'OpenGL_Lab_1 Debug.exe': Loaded 'CRQIWINDOWSA\WinSxShx86 Microsoft. WCS0.CRT_1fc8b3bRalelBSe3b_5.0.50727. 3053 _x-ww_bB0fadSca\msvcrsS0.dll’ t‘
: _>|J

ﬁCnde Deefinition Window l;ECaII Brnwser|@ Outp‘ EFind Results 1
Ready i

This solution contain§ all the OpenGL tutorials for the course. To select which of the
project is to be active \right click on the project (in this case select OpenGL_Lab 1) and
select “Set as Startup Project”.
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icrosoft Visual Studi

File Edit View Project Build Debug Tools Test Window Help

[ AN R W NP W WY D BN R Rl

HE RN SR 2 @83 &

Solution Explorer - Solution ‘OpenGL_Lab' (I proj... v & X
ENEE

[ Solution ‘OpenGL_Lab' (1 project)

- (31 OpenGL_Lab

3 Header Files
(3 Resource Files
& &7 Source Files
&4 glutilcpp
& main.cpp
|| simplefrag
simplevert

51 Solution Explorer [T} Class View

| b Debug ~ Win32 < | @ glgen =R N P i R

$endif

#include
#include
#include
#include
#include

x hader and fr,

i , shaderProgram;

// The
the vertex data (i

GLuint vertBuffer, colo

ewProjecti
)
ionMatrix, modelViewProjectionMatrix;

Bl static void initGL()
{
[/ #wwwwww Load Extensions wea\swwkwwwe

glewInit():

S J/*xxensnx Create

// Define the posit

float verts[] = {

/% Y z
0.0£, 0.5f, 1.0f,
-0.5f, -0.5f, 1.0f,
0.5F. -0.5f. 1.0f

three points of the triangle

<

~ x [jn
K
M|
=z
3

m

Output

Show output from: Build RN A= REN

- 1%

1>Compiling manifest to resources...
1>Microsoft (R) Windows (R) Resource Compiler Version €.0.5724.

(© M o C * All rights reserved.
1>Linking. ..
1>Embedding manifest...
1>Microsoft (R) Windows (R) Resource Compiler Version 6.0.5724.0
> ht (C) M: c All rights reserved.
1>Build log was saved at "file://c: Code\gr¥\phics L —dev: 1 Debug\Buildlog.hem"
1>0penCGL_Lab - 0 error(s), 1 warning(s)

Build: 1 0 failed, 0

, B

I

Build succeeded

= Bz plea

Ln12 Col31

To the left, you see the files in the projects.

Compile and run the project by pressing F5, or clicking this “play” button with a green

arrow.

When the program starts, you should see a white triangle on a blue background.

Copyright UIf Assarsson 2009

Ch31

INS



To compile the project, select menu Build->Build Solution, or press F7:

@9 OpenGL_Lab - Microsoft Visual Studio

File Edit View Project Debug Tools Test Window Help

F AR~ N- §
LA by A [EEEE
"Solution Explorer - Solution ‘O

22| B/

F

[ Solution 'OpenGL_Lab' (1
= 54 OpenGl_Lab
.?_1 [_d Header Files
~.. [ Resource Files
- [ Source Files
. ¢ glutil.cpp
- & main.cpp
- || simplefrag
|| simplevert

=

S

Build Solution F7 bug + Win32
Rebuild Solution  Ctrl+Alt+F7 P
Clean Solution ‘
Build OpenGL_Lab

ope)
Rebuild OpenGL_Lab -

ef WIN32
Clean OpenGL_Lab lude <windows.h>
Project Only » 12E
grofile Guided Optimization » Hude "GL/glew.n"
Batch Build... lude "GL/glut.h"
Configuration Manager... e gLutllf :_
C lude "vecmath.h"
Compile Ctrl+F7 lude <fstream>

// The shaderProgram holds the
GLhandleARB wvertexShader, fraaqr

// The wvertexlArrayObject here 1
// the wvertex data (in vertBuf:
GLuint vertBuffer, colorBuffer,
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To run the application, press F5 or select menu Debug->Start.

@9 OpenGL _Lab - Microsoft Visual Studio

File Edit View Project Build Tools Test Window Help

= -

E- -5 W@ | ¥ Ga @ | Windows » Nin32
E R A EE|S 2 | » | Start Debugging F5
FVSVtSVIGtib?E;(plorer - Solution 'dpenGL_‘a"‘ > | Start Without Bebugging Ctrl+F5
B2 | iy | s =
= | 2 | 8 | 5k Attach to Process...
? clution 'OpenGL_Lab' roject ceptions... tri+Alt+ -
Lo Sol OpenGL_Lab' (1 project) Excep Ctrl+Alt+E
& ‘;E S)penGl_lal). SE | StepInto F11 ows.h>
- [ Header Files £
[ Resource Files LE Step Over F10
- |7 Source Files Toggle Breakpoint F9 ———
c% quFll.cpp New Breakpoint » [lut.h”
e G main.c 3 R/
5 . ) 2 | Delete All Breakpoints  Ctrl+Shift+F9 -'L"
| simplefrag th.h"
. || simplevert #¥include <fstream>

// The shaderProgram holds
GLhandleARB vertexShader, f1

// The wvertexArrayObject he
// the wvertex data (in wvert

—~ . L - - -
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The images below are from using VC++ 2003, but the principles are still the same.

Using the debugger

Using the debugger is very easy and is highly recommended.

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.

Note: Ensure the project is set to build in debug mode; otherwise you will not be able to
set a breakpoint or inspect variables.

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

Fil= Edit ‘iew Project Build Debug Tools ‘Window Help

R = - 8- f ) et - g iscenes - BERTE-.
EP i T = = = =
Rz B Sty (B[S ER], B Rl S 2 6% % %,
% Skark Page main.cpp| 4 I+ % || Solution Explorer - MyApp a x
g_' ‘ﬁ> drawscene j| skatic woid drawScene{vaoid) @Go
§ |(Globals) j |'-':‘drawScene j Qution Myipp' (1 project)
" = 4 MyApp
#:!'def I']IN32_ - = 423 Source Files
#1nc:.1..ude <windows.h> main.cop
#endif (Z Header Files
(Z Resource Files
> #include <GL/glut.h>
static wvoid drawScene (wvoid)
{
float white[4]={1,1,1,1};
9 I glColor3fviwvhite); /7 Used when lighting is disabled
glBegin(GL_POLYGON) ;
{/glColor3t (1, Jedefine GL_POLYGOM Ox0opgforment to get colored triangle
glvertex3f({ 4.0, 0O, 4.0):
fdglcolorif (o, 1,0);
glWertex3f( 4.0, 0,-4.0);
AiglCalorsf(0,0,1); -
4 4

Cukpuk o ¥ -
| 5. |BEc. | @c. (21 |&ls..
Properties I x

[ =l
2] 4 [E=]

TaskList B output | B Find Results 1 % Index Results for gllightf @ Search Resulks for has focus Properties | @ Dvnamic Help
Ready Ln 11 Col 1 Chi NS
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Press F5 to run the programand the debugger will stop at the location. Do this!

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

File Edit Wiew Project Build Debug Tools ‘window Help
-2 HE 4 By K3 - &- } Debug - [ initScened - BE R R
SBF I Ca T = == = 4= H= s = =
R BE e o R AEER]EE. ma v BOELEE e @, B Rl e EECZZ 4% 7
main.cpp | Disassembly 4 - > || Solution Explarer - MyApp 2 X
|Q j ‘ o kurs 2004 datorgrafil. 2006402, pipeline and openglive++ For dummiesimyappiGLiglot.h @Go
‘(Globals) j |-.-;.drawScane j Qs-‘jl““ﬂ” Myéipp' (1 project)
= 54 Mynpp
#:.Lfdef WIN3Z a =1~ {23 Source Files
#include <windows.h> main.cpp
#endif #- [ Header Files
41~ [ Resource Files
#include "GLAgluc.h™
static void drawlcene (woid)
{
float white[4]={1,1,1,1};:
° glColorifviwhive); // Used when lighting is disabled
glBegin (GL_POLYGON) »
JAglColor3fil,0,0); // uncomment to get colored triangle
glVertex3£{ 4.0, 0, 4.0):
JfglColoe3£(0,1,0):
glVercex3f( 4.0, 0,-4.0);
JfglColor3f(0,0,1);
olVertex3fi(-4.0. 0,-4.00; |5
4 » @ Solution Expla... Running Docu,..
Autos B X || Call stack 1 X
Mame Value Tvpe ame Langt
white Ox0012fe28 Float [4] € Myapp.exeldrawscens() Line 11 C+H+
white[4] 1.744e-0398# DEN float Myipp.exeldisplay() Ling 45 C++
glutsz, dil 1 00050c2()
glut3z, dill 1 0004ad6()
Myapp.exelmain(int arge=1, char * * arg C++
MyApp.exelmainCRTStartupl) Line 259 + C
kernel3z. dilFca1 6Fd7()
Autos Locals @ wwatch 1 | S Find Results 1 ﬁ Can @ Er... |l o, | Bl o, Taun.
Feeady A Ln 11 Col 1 chi NS

e values of the most relevant variables are shown at tab “Autos” here. Note that the
values can be modified directly by typing new values:

The values ofall variables are shown at tab “Autos” 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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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;
}i
#endif //YOUR CLASS NAME AND SOMETHING H

The class_name.cpp file looks like this:

#include "class name.h"
#include <stdio.h>

bool Example::Methodl ()

{
printf ("Hi");
return true;
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