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An OpenGL Program
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Library for Handling Screen Rendering

« GLUT: OpenGL Utility Toolkit (link)
« Window system independent

 Implement a simple window application programming
interface (API) for OpenGL

» Designed for constructing small to medium-sized OpenGL
programs

 For large applications, it is suggested to use a native
window system toolkit such as Qt for more sophisticated Ul

* FreeGLUT: Free OpenGL Utility Toolkit (link)

* GLUT has gone into stagnation and has some issues with
licenses

* FreeGLUT is intended to be a full replacement for GLUT


https://www.opengl.org/resources/libraries/glut/glut_downloads.php
https://github.com/FreeGLUTProject/freeglut
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Prepare for FreeGLUT libraries

 Use the files in my sample projects

« Download the binaries from the Internet
 https://www.transmissionzero.co.uk/software/freeglut-devel/

* Older version (3.0.0)
* Not support debug mode

» Build it from scratch with CMake by yourself

 Follow the instructions in the Appendix section in this
slides



https://www.transmissionzero.co.uk/software/freeglut-devel/
https://www.transmissionzero.co.uk/software/freeglut-devel/
https://www.transmissionzero.co.uk/software/freeglut-devel/
https://www.transmissionzero.co.uk/software/freeglut-devel/
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Create a New Project in VS

Visual Studio 2022
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Create a New Project in VS (cont.)
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Create a New Project in VS (cont.)
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Setup the Project in VS
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Setup the Project in VS
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Setup the Project in VS (cont.)

* A library usually consists of three types of files
« Header (*.h, need to include)

« Static library (*.lib, static linking, need to import during
compile time)

« Dynamic library (*.dll, dynamic linking, need to access
during the run time)




Setup the Headers in VS

e For include headers, you can use “all configuration”™
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Setup the Headers in VS (cont.)

* My setting
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Setup the Headers in VS (cont.)
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Setup the Headers in VS (cont.)
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Setup the Static Library in VS
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Set the location of all additionally imported libraries
(suggestion: copy the files to your project folder)

P EHEER BibfEs
P EEER v | | /OUT EREEEESRETNEI RRSEHUE -




Setup the Static Library in VS (cont.)

* My setting

O X

» Lib. »

>

HelloGL — O * Library -
> v 4 » HelloGL » &« v A » Hel .
) =i ICG & ==
& RETER
— HelloGL MMTA GL
; T o Library @ Onelrive
38 HelloGLasIn
e I =i
= ER # N EDE
HOME ¥ T
IC s
ICG D ==
MMTA W=
@ OneDrive = &A
-
I g R
b EDE:T ’ o
Copy the FreeGLUT's lib
& T
s e
H =2 HelloGL
=" HelloGL
= Library
B =E L I > LT I
IEEE CER1EER  [EE 1EEE  CEEiEES

GL
€« o v

@ OneDrive -

O g
b EnLi
¥ T
A
» =
]
=l
EES
= Windows

= Data (D:)

El

- a *
« Library » GL »

include

lib

Library
GL
include
lik v £ 2>
2@EE CEm1EES ==

lib
€« o v

O

b ESL
¥ T
T

b ==

W EE

= ER

B =k

B Windows

- Data (D)

o En

ary files to your local project
‘\—QWW‘__—'_M_——W'—__J

GL

include

lib
xbd
2EEE

- O x
« GL » lib
=14

HEE freeglutlib
HEE freeglutd lib




Setup the Static Library in VS (cont.)
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Setup the Static Library in VS (cont.)
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Setup the Dynamic Library in VS
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Setup the Dynamic Library in VS (cont.)
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Outline

* Environment setup
* The first OpenGL program

« Appendix: build your own FreeGLUT libraries




Recap: Life Cycle of a GLUT Program

S T P2 g Vindow initialization
| and setup

N
— GLUT Main Loop
*

signals: corresponding
hardware inputs, GLUT
window resizing callback functions

your program



Structure of a GLUT Program

// OpenGL and FreeGlut headers.
#include <freegqlut.h>

int main(int argc, char** argv)

{
// Setting window properties.
glutInit(&arge, argv); create the window
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGBA | GLUT_DEPTH); .
glutInitWindowSize (640, 360); and set window
glutInitWindowPosition(160, 100); pI’OpertieS
glutCreateWindow("OpenGL Renderer");
// Initialization. do initialization
SetupRenderState(); jobs
// Register callback functions.
glutDisplayFunc(RenderSceneCB); )
glutIdleFunc(RenderSceneCB); reglster callback
glutReshapeFunc(ReshapeCB); fUﬂCtiOﬂS
glutSpecialFunc(ProcessSpecialKeysCB);
glutKeyboardFunc(ProcessKeysCB);
// Start rendering loop. start the
glutMainLoop(); main |oop
return B;

}
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A FreeGLUT Window

* FreeGLUT will create and maintain a window on screen

| OpenGL Renderer

26



Structure of a GLUT Program

// OpenGL and FreeGlut headers.
#include <freegqlut.h>

int main(int argc, char** argv)

{

// Setting window properties.

glutinit(arge, argv); create the window
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGBA | GLUT_DEPTH); d set wind
glutInitWindowSize (640, 360); and set winaow

glutInitWindowPosition (1060, 180); pr0perties
glutCreateWindow("OpenGL Renderer");

// Initialization.
SetupRenderState();

// Register callback functions.
glutDisplayFunc(RenderSceneCB);
glutIdleFunc(RenderSceneCB);
glutReshapeFunc(ReshapeCB);
glutSpecialFunc(ProcessSpecialKeysCB);
glutKeyboardFunc(ProcessKeysCB);

// Start rendering loop.
glutMainLoop();

return B;



API: Create an OpenGL (GLUT) Window

« void glutinit(int *argc, char **argv);
* Initialize the GLUT library
glutInit(&argc, argv);

* int glutCreateWindow(char *name);
* Create a top-level window

glutCreateWindow("OpenGL Renderer");




API: Setting Window Properties

« void glutinitWindowSize(int width, int height);
 Set the initial window size

« void glutinitWindowPosition(int x, int y);
« Set the initial window position

glutInitWindowSize (640, 360);
glutInitWindowPosition(108, 108);

« void glutinitDisplayMode(unsigned int mode);
 Set the initial display mode
» https://www.opengl.org/resources/libraries/glut/spec3/node12.html

glutInitDisplayMode (GLUT_DOUBLE | GLUT_RGBA | GLUT_DEPTH);

double buffer color buffer enable depth buffer
format



https://www.opengl.org/resources/libraries/glut/spec3/node12.html
https://www.opengl.org/resources/libraries/glut/spec3/node12.html

Double Buffers

glutInitDisplavHudE[]GLUT_DDLIE-LE | GLUT_RGBA | GLUT_DEPTH);

 Prevent artifacts due to potentially seeing parts of an
incomplete frame (that is currently drawn)

« Set the display mode to GLUT_DOUBLE in the
glutinitDisplayMode function

 Call glutSwapBuffers after rendering finished

Rendering

i
piee Back
buffer

Graphics
<peline

Swapped at video field boundary
after swap buffer is issued.




Depth Buffer

glutInitDisplayMode (GLUT_DOUBLE | GLUT_RGBA | GLLIT_[]EF'THD;

« Keep track of the nearest surface to each pixel during
rendering the scene (many surfaces are projected to
cover the same pixel)

[/

COP
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Color: Spectral Power Distribution

* Light is an electromagnetic wave, and we can measure
its wavelength and intensity

- Spectral power distribution (SPD) is a description of
how the intensity of light varies with its wavelength

human visible range
370 nm - 730 nm

I‘. V-

SPD of daylight

250 300 350 400 450 500 550 600 650 700 750 800
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Color: Spectral Power Distribution (cont.)

 Reflected color is the result of interaction of light
source spectrum with surface reflectance

White light

Shorts looks red

Shorts looks blue
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Color: Spectral Power Distribution (cont.)

 Reflected color is the result of interaction of light
source spectrum with surface reflectance

- Illumination Reflectance
.U )
> ' S
2 200 0.8 2 30
L 50 125 /190 e 0.6 — L
%’ 100| ¢ 0.4 A f'é 20 113 /26.6
KR 0.2 0.09 = < 10
e 1 {0.22 ) 13.2
0 : 0 e
400 500 600 700 400 500 600 700 400 500 600 700

Wavelength (nm) Wavelength (nm) Wavelength (nm)




Tristimulus Theory

« SPDs are too cumbersome for representing the color in
computer graphics

« Need a more compact, efficient, and accurate way to
represent color signals

 Find proper basis functions to map the infinite-dimensional
space of all possible SPDs to a low-dimensional space of
coefficients

* We use the tristimulus theory

 All visible SPDs can be accurately represented with three
values

= Any color can be specified by just three values, giving the
weights of each of the three components
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Tristimulus Theory (cont.)

* For more details about tristimulus theory, please refer to
the recording of my course, “Multimedia Technology and
Application”

« Course material link:
 Part 1: https://reurl.cc/OmQAEX
 Part 2: https://reurl.cc/z50Zr6

 Part 3: https://reurl.cc/axEnaZ



https://reurl.cc/OmQAEX
https://reurl.cc/z5OZr6
https://reurl.cc/axEnaZ

Computer Graphics 2025

RGB Color Model

 We can write a color with the RGB model in the form of

(r, g, b),
where r, g ,b are the amounts (proportion of the pure light)
of red, green, and blue light making up the color

Red Black Cyan
(100%, 0%, 0%) (0%, 0%, 0%) (0%, 100%, 100%)
Green White Magenta
(0%, 100%, 0%) (100%, 100%, 100%) (100%, 0%, 100%)
Blue Gray Yellow
(0%, 0%, 100%) (50%, 50%, 50%) (100%, 100%, 0%)
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RGB Color Model (cont.)

* In most applications, we use 8 bits (1 byte) for each
primary color, making 24 bits (3 bytes) in total

 The range of each value falls within [0, 255], making a
total of 256 x 256 x 256 = 16777216 different colors

Red Black Cyan

(255, 0, 0) . (0,0, 0) (0, 255, 255)
Green White Magenta
(0, 255, 0) (255, 255, 255) (255, 0, 255)
Blue Gray Yellow

(0, 0, 255) . (127,127, 127) (255, 255, 0)
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RGB Color Model (cont.)
A? Alpha for transparency

glutInitDisplayMode (GLUT_DOUBLE ||GLUT_RGBA|| GLUT_DEPTH);

. In OpenGL, we use 3 ;giza%igg?mr[q] = {0.44F, 0.57f, 0.75f, 1.00f};
floating value between (SLetomnt) (cLomngoton1]).
[0, 1] for each primary (oLt eroarconon 31
color &

Red Black Cyan
(1.0f, 0.0f, 0.0f) (0.0f, 0.0f, 0.0f) (0.0f, 1.0f, 1.0f)
Green White Magenta
(0.0f, 1.0f, 0.0f) (1.0f, 1.0f, 1.0f) (1.0f, 0.0f, 1.0f)
Blue Gray Yellow
(0.0f, 0.0f, 1.0f) (0.5f, 0.5f, 0.5f) (1.0f, 1.0f, 0.0f)




Structure of a GLUT Program

// OpenGL and FreeGlut headers.
#include <freegqlut.h>

int main(int argc, char** argv)
{
// Setting window properties.
glutInit(&argc, argv);
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGBA | GLUT_DEPTH);
glutInitWindowSize (640, 360);
glutInitWindowPosition (100, 100);
glutCreateWindow("OpenGL Renderer");

// Initialization.
SetupRenderState();

// Register callback functions.
glutDisplayFunc(RenderSceneCB); )
glutIdleFunc(RenderSceneCB); reglster callback
glutReshapeFunc(ReshapeCB); fUﬂCtiOﬂS
glutSpecialFunc(ProcessSpecialKeysCB);
glutKeyboardFunc(ProcessKeysCB);

// Start rendering loop.
glutMainLoop();

return B;



API: Setting Callback Functions

 Register the callback functions when receiving events

« Commonly used

« glutDisplayFunc
glutldleFunc
glutReshapeFunc
glutkeyboardFunc / glutSpecialFunc
glutMouseFunc
 glutMenuStatusFunc

« Each callback function has its own input format

 Please refer to the following page for all possible
callback functions
 https://www.opengl.org/resources/libraries/glut/spec3/node45.html



https://www.opengl.org/resources/libraries/glut/spec3/node45.html
https://www.opengl.org/resources/libraries/glut/spec3/node45.html
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API: Setting Callback Functions (cont.)

-void RenderSceneCB()

.[
glClear(6L_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);
! // Render something here. clear the canvas (color buffer & depth buffer)
// TODO.
rswacaurrerey.] Swap the front (for drawing) and
1 gruowapPuTTerst)i 1 back (for displaying) buffer

-lvoid ProcessKeysCB(unsigned char key, int x, int vy)

.[
// Handle other keyboard inputs those are not defined as special keys.
- if (key =|27) { ESC
// Release memory allocation if needed.
exit(0);
}
}



Structure of a GLUT Program

// OpenGL and FreeGlut headers.
#include <freegqlut.h>

int main(int argc, char** argv)
{
// Setting window properties.
glutInit(&argc, argv);
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGBA | GLUT_DEPTH);
glutInitWindowSize (640, 360);
glutInitWindowPosition (100, 100);
glutCreateWindow("OpenGL Renderer");

// Initialization. do initialization
SetupRenderState(); jObS

// Register callback functions.
glutDisplayFunc(RenderSceneCB);
glutIdleFunc(RenderSceneCB);
glutReshapeFunc(ReshapeCB);
glutSpecialFunc(ProcessSpecialKeysCB);
glutKeyboardFunc(ProcessKeysCB);

// Start rendering loop.
glutMainLoop();

return B;



Computer Graphics 2025

API: Initialization

« void glClearColor(GLfloat red, GLfloat green, GLfloat

blue, GLfloat alpha);
« Set the color to clear the color buffer

-lvoid SetupRenderState()
.[

float clearColor[4] = {0.44f, 0.57f, 0.75f, 1.00f};

glClearColor(
(GLclampf) (clearColor[0]),
(GLclampf) (clearColor[1]),
(GLclampf) (clearColor[2]),
(GLclampf) (clearColor[3])

);



Structure of a GLUT Program

// OpenGL and FreeGlut headers.
#include <freegqlut.h>

int main(int argc, char** argv)
{
// Setting window properties.
glutInit(&argc, argv);
glutInitDisplayMode(GLUT_DOUBLE | GLUT_RGBA | GLUT_DEPTH);
glutInitWindowSize (640, 360);
glutInitWindowPosition (100, 100);
glutCreateWindow("OpenGL Renderer");

// Initialization.
SetupRenderState();

// Register callback functions.
glutDisplayFunc(RenderSceneCB);
glutIdleFunc(RenderSceneCB);
glutReshapeFunc(ReshapeCB);
glutSpecialFunc(ProcessSpecialKeysCB);
glutKeyboardFunc(ProcessKeysCB);

// Start rendering loop. start the
glutMainLoop(); main |OOp

return B;



API: Start the Main Rendering Loop

« void glutMainLoop(void);
» Enter the GLUT event processing loop

This is the screen for displaying the rendered content

(camera'’s film)
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Outline

* Environment setup

* The first OpenGL program

« Appendix: build your own FreeGLUT libraries




FreeGLUT

* Download the source code from
https://qgithub.com/FreeGLUTProject/freeglut

O Product Solutions Open Source Pricing Sign in | Sign up ‘

& FreeGLUTProject/ freeglut ' Public O Notifications % Fork 174 ¥y Star 447

<> Code (@ Issues 13 19 Pull requests 7 ® Actions B Projects © Security |4 Insights

¥ master ~ ¥ 6 branches ) 31tags Go to file About

Free implementation of the OpenGL

’ jtsiomb minor reformatting to silence gcc/mingw warning about dangling BJ Clone ® Utility Toolkit (GLUT)
. L HTTPS GitHub CLI 0
github/workflows add automated build file for Mac ¢ freeglut.sourceforge.net
altbuild revert accidental altbuild/Makefil https://github.com/FreeGLUTProject/freeglt |'_|,:| 0 Readme
Use Git or chackout with SYN using the web URL. &5 View license
android Unify GLEST and GLES2 (libraries 36 Gitor checkoutut using the we
9 447 stars
include/GL Added GLUT_ACTIVE_SUPER mod ¥3) Open with GitHub Desktop ® 43 watching
progs fixed msvc errors/warnings in the ¥ 174 forks
I [}) Download ZIP I
src minor reformatting to silence gcq
a .gitignore minor .gitignore tweaks 4 months ago Releases 10

[ AUTHORS Mention Wayland build requirements in documentation 7 years ago © freeglut 3.2.2 (Lat QoY aY 41010 =) @
on 9 Mar

https://github.com/FreeGLUTProject/freeglut/archive/refs/heads/masterzip T o


https://github.com/FreeGLUTProject/freeglut
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FreeGLUT (cont.)

 Unzip the package

github 2022/9/11
altbuild 2022/9/11
android 2022/9/11
include 2022/9/11
) progs 2022/8/11

src 2022/9/M11 £
= .gitignare 20291 5073 1 KB
android_toolchain.cmake 2022/9/11 5 07:31 : 1 KB
|J AUTHORS 2022/9/11 £ 07:31 =E 2KB
blackberry toolchain.cmake 2022/9/11 £F07:3 ChMake FIEEZE 10 KB .
= IR Tn T Build the source code
|=] CMakelists txt 2022/9/11 £ 07:31 = 24 Kﬂ .
|4 config.h.in 2022/9/11 £ 07:31 1 KE USI ng CMake
[ ] coPYING 2022/9/11 £ 07:31 : 2KB
[ #freeglut.pc.in 2022/9/11 EF07:3 IN B2 1 KB
[ freeglut.rcin 2022/9/11 EF07:3 IN B2 2KB
[ ] FreeGLUTConfig.cmake.in 2022/9/11 L5 07:3 IN 8% 1 KB
mingw_cross_toolchain.cmake 2022/9/11 5 07:31 ChMake 73 1 KB
|:] README.android 2022/9/11 £ 07:31 1 KB
[ ] README blackberry 2022/9/11 £5 07:31 2KB
README cmake 2022/9/11 £ 07:31 5 KB
|J README.cygwin_mingw 2022/9/11 L5 07:31 KB
|J README.macosx 2022/9/11 £ 07:31 2KB
¥ README.md 2022/9/11 £ 07:31 4 KB
|J README.mingw_cross 2022/9/11 =5 07:31 2 KB
|:] README win32 2022/9/11 5 07:31 5 KB
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CMake

« Download and install CMake: https://cmake.org/

ACMake About ~  Services ~  Resources ~  Download (O

Build with CMake. Build with Confidence.

CMake is an open-source, cross-platform family of tools designed to build, test and package software. CMake is used to control the software compilation process
using simple platform and compiler independent configuration files, and generate native makefiles and workspaces that can be used in the compiler environment of
your choice. The suite of CMake tools were created by Kitware in response to the need for a powerful, cross-platform build environment for open-source projects
such as ITK and VTK.

CMake is part of Kitware's collection of commercially supported open-source platforms for software development.

. // ~

Download Latest Release Support and Services Contact Us

Visit the download page Get support or consulting service for CMake Have a question about a CMake project? We can
help



https://cmake.org/

Setup CMake for Building FreeGLUT

A Chlake 3.23.0-rc2 - C/Users/user/Dov

Set to the place conotaining CMakelLists.txt

File Tools Options Help

e ————————————————————
Where iz the source code: | S TsersfuserDovwinload sfree glot-master Brows Soumce. .
Prest: <ozt

R

Where to budld the bimxies;l| C T sershzenDownload sffree glut-mssterboild - | Erowss: Build... I

S I — . . . Ce—o | e I — .
Name Set to the place for putting the generated files |
' (e.g., create a folder “build” in the same directory)
Fress Configire to npdate and display new values in red, then press Generate to generate selected buidld files.
Configire (Fenerate Crpen Froject Curpent Generator: Mone




Configuration

A CMake 3.23.0-rc2 - C;/Users/user/Downloads/freeglut-master/build — O *
File Tools Options Help ? 5
Where iz the source code; | ST 5 Brows Soumce. .
bt e € A Choose your VS version

Where to budld the binaries; | CMsers . . . ~ | | Browse Budld...
| Specify the generator for thiz project |

Search: Vizual Stodio 17 2022 w
Ophonal platfonn for generator(f empty, generator nees: x04)

| ~ |

Cptiomal toolzet fo v Greament to -T)

(@) Tse defavlt native compilers

- Bemove Entry | Enviromoment. ..

Mame

() Specify native compilers
() Specity toolchadn file for cross-compiling
() Specity options for cros-compiling

Coee

I Configire I (Fenerate Crpen Froject Curpent Generator: Mone

Press “Configure”
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Generate VS Project

A CMake 3.23.0-rc2 - C;/Users/user/Downloads/freeglut-master/build — O *

File Tools Options Help

Where iz the source code: |C:ster&ﬁmrfan1ﬂnsd&ffreeglut-mster | |Bmws& Eu:uu:rce...|

Preset: 2cnztoimns w

Where to build the bineries: | C:/TsershserDownload sifree ghut-master/build | | Browss Build...

Search; | [] Grovped [ Ldvanced 20 Bemove Entry
Mame Walue

| NN N RN [N

' Press “Generate”

—_— e 10 Update and dizplay new valves in red, then press Generate fo generate selected build files.

| Configire || (Fenerate lOpenErc:ject Current Generator: Vismal Stodio 17 2022

Looking for include file inttypes.h LS
Looking for include file inttypes.h - found

Configuring done W
< >
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Examine VS Project

-master * build v [ O O #EE build
£ ) CRGE: il
BJ Fractals_random.vexproj filters 2022/9/14 T 03:47 WC++ Project Filt... 1 KB
] Fractals_randaom_static voxproj 2022/9/14 T 03:47 WC++ Project 60 KB
BJ Fractals_randam_static voxproj filters 2022/9/14 T 0347 WC++ Project Filt... 1 KB
%] Fractals_static.vcxproj 2022/9/14 T 0347  VC++ Project 60 KB
B Fractals_static.vcxpraj filters 2022/9/14 T4 0347 WC++ Project Filt... 1 KB
[ freeglut.pc 2022/9/14 5 03:46 PCEE 1 KB
|yt rc 2022/0/14 | d
58 freeglut.sin 2022/9/14 T 0347  Visual Studio Sol .. 43 KB
Treeglut.vcxpro) US54 Al VL++ Project b4 kb
EJ freeglut.vexproj filters 2022/9/14 5 0347  WC++ Project Filt... 8 KB
% freeglut_static.vexpro)j 2022/9/14 TF 0347 WC++ Project 59 KB
B freeglut_staticvexproj filters 2022/9/14 7 0347 WC++ Project Filt... g KB
] indexed_colorvexproj 2022/9/14 WC++ Project 39 KB
B indexed_colorvexproj filters 2022/9/14 WC++ Project Filt... 1 KB
] indexed_color_staticvexproj 2022,/9/14 WC++ Project 60 KB
EJ indexed_color_static vexproj filters 2022,/9/14 WC++ Project Filt... 1 KB
Ml INSTALLvexproj 2022/9/14 VC++ Project 10 KB
B INSTALLvexproj filters 2022/9/14 WC++ Project Filt... 1 KB
%] joystick vexproj 2022/9/14 VC++ Project 59 KB
B joystick vexproj filkers 2022/9/14 WC++ Project Filt... 1 KB
] joystick_static vexproj 2022/9/14 VC++ Project 60 KB
B joystick_static vexproj filters 2022/9/14 WC++ Project Filt... 1 KB
] keyboard vexpraj 2022/9/14 WC++ Project 59 KB
Bl keyboard.vexproj filters 2022/9/14 WC++ Project Filt... 1 KB
%] keyboard_static.voxproj 2022/9/14 WC++ Project &0 KB
Bl keyboard_static voxproj filters 2022/9,/14

WC++ Project Filt... 1 KB

— . e — e o - - P —



Open Solution with Visual Studio

” BEE SEEB HBEYM GtGE FE=EP EEB® BHEOD HHEHG =N IEBED EHEEX JREW HEAR E= el freeglut — O %

i - BS Debug - x64 - P FEWindows BETE ~ [> s B1- [& Live Share &

%_?;a; sk . - :

i Viake sure the builc INg version matches your U G o- BE K=
. BEEEEEE (Cvl+) P -

o B B5E reeglut (39 S (£ 39 E «

s 3dview

p

> 3dview_static
CallbackMaker
CallbackMaker_static
Fractals
Fractals_random

¥

p

p

p

p

B Fractals_random_static
B Fractals_static
B freeglut

B freeglut_static
P indexed_color
P indexed_color_static

p IMSTALL

B joystick

B joystick_static

B keyboard

B keyboard _static

> Lorenz

[ Lorenz_static

4 — : : 3
FEEE Gt EBE

4+ FREIERETH - @ EREHE -




Debug/Release Build

” BER HEE BRMV GG FEPE EEER \BE0D) HEEG 4FN  ITEREM  EHERAXN REW  REH) O BEES. P freeglut = O *

. iR =1 - Debug ||—I %ziitm o | Bs B - |& Live Share &
‘ EERER

BESEO

BERSREERNESENEES Qap - B A=
$EHZEEIT Code Analysis(Y) Alt+F11 SEREE (Chy]+4) D~

ki EE ALL BUILD() Ctrl+B BEE freeglut' (39 EEE (H39E~
EE ALL_BUILD(E) Jdview
EE ALL BUILD(M) 3dview_static
:
EE==0 ’ CallbackMaker
HAREEM).. CallbackMaker_static
EREEER0). Fractals
Fractals_random
Fractals_random_static
Fractals_static
freeglut
freeglut_static

indexed_colar

BHET SHEHD
- EI] :ﬂllliii
B0 ;)

-
Ej

After finishing building, change to the

“Release” mode and build again

indexed_color_static
INSTALL

Jjoystick
Joystick_static
keyboard
keyboard_static
Larenz

Lorenz_static

vV vV vV vV vV vV vV vV v vV v v v v v v

| .4

FREE | GitEE
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Examine the Built Binary Files

waster » build » v | @ O #2 build

Ele ) EuAs et y
Jdview.dir 2022/9/14 = 7

L advicw sigticdi 20220314 T

bin 3022/9/14 T
CallbackMMaker.dir 2022/9/14 M F
CallbackMaker_static.dir 2022/9/14
ChMakeFiles 2022/9/14 5
Fractals.dir 2022/8/14 T
Fractals_random.dir 2022/9/14 TE
Fractals_randorm_static.dir 2022/9/14 TE
Fractals_static.dir 2022/9/14 T
FreeGLUT 2022/9/14 T

You can find the Debug/Release
versions of *.lib (in the lib folder)

'['\. ih n h Lo LhoLh Lol Ln o Lh

=l

[l Do e [ e s [ s [ o [ s s s e [ o o s R R s ] T o |
La o W W W W L W W W o o Lo Lo L

freeglut.dir 2022/9/14 T4 03:57
freeglut_static.dir 2022/9/14 T=03:57 and *.dll (in the bin fOIder)’
indexed_color.dir 2022/9/14 5 03:57 .
indexed_color_static.dir 2022/9/14 5 03:57 res p eCt Ive Iy
joystick dir 2022/9/14 745 03:57
joystick_static.dir 2022/9/14 5 03:57
keyboard.dir 2022/9/14 5 03:57
‘ kﬁbnard static.dir 232%-"_'3,-"'3— = 03:57
. 5

lib 2022/9/14 F5

Lorenz.dir 20227914

]

e
Lorenz_static.dir 2022/9/14 T4 03:57
multi-touch.dir 2022/9/14 T4 03:57
multi-touch_static.dir 2022/9/14 T4 03:57
One.dir 2022/9/14 5 03:57
One_static.dir 2022/9/14 5 03:57
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