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Class Introduction

* Learn Objected-Oriented Programming
— Object-Oriented Programming
— in C++

« Learn how to create graphical program
— Using external library: OpenGL

« Use C++ like Korean.




Class Introduction

« TA (Han Donghoon)
— dhhan@graphics.snu.ac.kr
— #210, Building 133
— 880-8879

« Office hour
— Make appointment




Class Introduction

« Schedule
— 10+ short program assignments (at each class)
— 1 large program (as term project)

« Reference
— ETL
— Google
 But don't copy code for assignment




Assignment Submission

« Send E-mail
— To pmta@graphics.snu.ac.kr
Vil Title Until Friday
— Mail Title :
11:59 PM

 Practice_Week01_Assignment

— Mail Contents
e Student ID + Name

— Attachment
« One Source code file
« Write a comment about your student ID and name
on the top of the attached file

Seoul National Univ



Programming Environment

IDE : Integrated development environment
Xcode, Eclipse, C++ Builder, etc ...

We will use “Visual Studio 2015”

FLE EDT VEW PROJECT BULD DEBUG TEAM SQL TOOLS TEST ANALYZE WINDOW HELP

- B

Solution Explorer

P Local Windows Debugger - Auto - Release - x64
~ B X mancpp ® X
(Global Scope)
at gray
at HSV;
cvtColor(sre,HSV, CV_BGRIHSV)
evtColor (src,gray,CV_BGR2GRAY) ;
at HSVChannel[3];
split(HsV, HsVchannel)

@ o-ea@m o FHE
5 on Explorer (Cirl+ L
{31 Solution ‘graphCut' (1 project)
4 %] graphCut
b =3 External Dependencies
4 &g Header Files
b B graphh
> B yamh
& Resource Files
4 & Source Files
b+ graphcpp
b+ maincpp
b+ maxflow.cpp

- @ main(int argc, char ** argy)

at testChannel = gray >= 200

5", gray)s

", HSVChannel[@]);
", HsvChannel[1]);
", nsuchannel[2])

testChannel)

> angles = RadonTransform(testChannel);

srcTri[3]

Point2f dstTri[3]

at warp_mat(2,3,
at warp_dst;

ot test d
cout << angles[0] << endl;
cout << angles[1] << endl;

src.cols/2, src.rows/2);

(angles[@])/180.0

), 16°sin( (angles[0])/180.0
(9@)/130.0

), 1@*sin( (9@)/180.0 ))s

warp_mat = getaffineTransform( sreTrd, dstTri );

warpAffine( sre, warp_dst, warp mat, warp dst.size()

warpAffine( testChannel, test_dst, warp_mat, test_d
imshow( " 3 _dst);

. waro_dst):
00% -~
Qutput

Show output from: Solution

m Explorer Find Symbol Results
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Hello World!

* A'"Hello world" program is a computer
program that prints out "Hello world" on
a display device.

— It is typically one of the
simplest programs possible
in most programming
languages.

— By tradition, it is often the
first program taughtin a
beginning class on a
particular language.

— Itis also used to illustrate the
most basic syntax of a
programming language.

- From Wikipedia
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Creating Project

* New project
— Win32 Console Application

Mew Project
cent
4 |nstalled
\pplication
4 Templates
4 Visual C++
Winde

al C+=+

Visual C++

al C++

al C+=+

al C++

al C++

Visual C++

isual C++

Visual C++
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Creating Project

* New project
— Win32 Console Application
— Empty project

Win32 Application Wizard - ConsoleApplication2 Win32 Application Wizard - ConsoleApplication2 7
D Welcome to the Win32 Applici ‘ Application Settings
. These are the current pr Overview Ap?liﬁﬁon type: Add common header files for:
» Console application () Windows application

Application Settings Application Settings

(@) Console application

Cou

Click Finish fram any wi

After you create the prg . o

project features and filg| (_) Static library

Additional options:
Empty project

J

Security Development Lifecyde (SDL)
checks

][ s




Adding .cpp file

New project
— Win32 Console Application
— Empty project

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL  TOOLS TEST  ANALYZE WINDOW  HELP

. 4 |nstalled wrt by- | Def -
B-a e p Local Windows Debugger - Auto - Debug - Win32 Sort by: Default
4 Visual C
Solution Explorer = v BX - == L‘I C++ File (.cpp) Visual C++ Typ
. Windows Store C
a ®-- @® &E ul ECHEEI
_ . . - Header File (h Visual C :
search Solution Explorer (Ctrl+ P~ Code E Ch) s
] Solution 'ConsoleApplication2' (1 project) HLSL
4[] ConsoleApplication2 Data
&5 External Dependencies Resource
= Header Files Web
B Resource Files Utility
. ilec
Bl g . Froperty Sheets
Add ‘O New ltem... Ctrl=Shift=A Tect
.. : .
& Class Wizard... Ctrl+Shift+X + it if
B = + |:| Existing Item... Shift+Alt+A Graphics
Scope to This ‘M New Filter
MNew Solution Explorer View e (Class. b Online
¥ cut Ctrl+X % Resource...
ol Copy Ctrl+C
X Delete Del
i3 Rename F2
Properties
Mame: Source.cpp
Location: C#tUsersttHan®Documentswvisual Studio 201 2%ProjectswConsoleApplication2#ConsoleApplic =
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Hello World!

#include <iostream>

void main() {
std::cout << “Hello, world” << std::endl;

}

BN CaWindows¥system32¥omd.exe L= | =] |&]
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Hello OpenGL!

Download GLUT and Link the Tibraries to Vvisual Studio.
Execute Sample Code.

Official site : www.opengl.org

OR.. just use files from TA in ETL.
OR.. http://qraphics.snu.ac.kr/class/pm2017/
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http://www.opengl.org/
http://graphics.snu.ac.kr/class/pm2017/

Hello OpenGL!

* Practice OpenGL
— Create OpenGL project
— Draw triangle




OpenGL project setting

« Copy include and lib folder to your project folder(with main.cpp)

- I = = " = N
J@ﬂ | » ilhosjung » CF2EC » weeko2 » - |:T\ [weetoz Z 4 = @—C)ﬂ |y SHIZEE » 2A » Visual Studio 2010 r|PrOJHm|r|E‘m£glie£u2 D_penglfetup-» N
Td~r @FEN If4a~ 27 MEGH =+ [ @ TH~- IROM~ 37 MEQ
i EAR7| s %3 2t 2% i A% =A 20|22
%# Dropbox dil 3012-00-14 ©= 3# Dropbox Openglsetup
y LUl -US-18 X 2 .
B te=c | include 2012-09-14 2= _ 4 [fg%E U
ST ! lib 2012-09-14 0= _ e e —
Tl =z x| | source 2012-09-14 2= = S AN : "
. [ -
= 2Ho|EaE =ENVEEE] _ﬁ_‘ma'”
=l Subversion =i Subversion 121 OpenglSetup
=4 B =4 (5 OpenglSetup.vxprof
= IH_||:|sa B e 51 Openglsetup.vexproj
= A B A
& &=
M #HEH M AHEE
& == q~3 &=z023 0
s 28 023 (D) & EE 023 (D)
<3 BD-ROM 2102 (F) MATHWOR <5 BD-ROM 20| = (F) MATHWORKS_R20094A

o =
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OpenGL project setting

« Add "./include” at the additional include directories section in
property page.

esalutianloy leatupnid project)
7] openglsetu
{7 External Dependencies
3 Header Files
[ Resource Files
[:Zr Source Files
¢+ main.cpp

Open
property
pages

| 8
OpenglSetup Property Pages l

P |- S

Configuration: | Active(Debug)

- ] Platform: | Active(Win32)

» Common Properties

a Configuration Properties
General
Debugging
WC++ Directories

I General I
Optimization
Preprocessor
Code Generation
Language
Precompiled Headers
Output Files
Browse Information
Advanced
Cemmand Line

Linker

Manifest Tool

XML Document Generatol

Browse Information

Build Events

Custom Build Step

Code Analysis

'] [ Cenfiguration Manager...

Additicnal Include Directories
Resclve #using References

Jinclude

[

Debug Information Format

Common Language RunTime Support
Suppress Startup Banner

Warning Level

Treat Warnings As Errors
Multi-processor Compilation

Use Unicode For Assembler Listing

Yes (/nologo)
Level3 (yW3)
Mo (fWX-)

Program Database for Edit And Centinue (/ZI)

Type “./include”

Additional Include Directories

Specifies one or more directories to add to the include path; separate with semi-cclons if more than cne.
(/[path])

ml
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OpenGL project setting

« Add "./lib” at the additional library directories section in property
page.

-4 Soluticn ‘OpenglSetup’ (1 project) e b b 1
4 m;wgﬁugepen dencies Configuration: | Active(Debug) - | Platform: |Active(Win32) '] ’ Configuration Manager...
[ Header Files 4 Configuration Properties = Output File $(0utDin$(TargetName)$(TargetExt)
[ Resource Files General L Show Progress Mot Set
a4 | Source Files Debugging Version
& main.cpp VC=++ Directories Enable Incremental Linking Yes (/INCREMENTAL)
4 C/Cs= Suppress Startup Banner Yes (/NOLOGO)
General Ignore Import Library Ne
Optimization Register Output Mo
Preprocessor . Per-user Redirection e
Code Generation Additicnal Library Directories i Z|
Language - - -
Precompiled Heade| Link I_.|bra|rg.r Dependencies -
Output Files = Use Library Dependency Inputs No - m . "
Browse Informatior Link Status rype ./l I b
Advanced Erevent DIl Binding
command Line Treat Linker Warning As Errors
a Linker Force File Cutput
|Tl Create Hot Patchable Image
Thput Specify Section Attributes
Manifest File
Debugging
System
Optimization
Embedded IDL
Advanced

Additional Library Directories

Command Line Allows the user to override the environmental library path (/LIBPATH:folder)

. hAsnifact Tanl
< 1 | +
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OpenGL project setting

« Add “glut32.lib""glew32.lib"” at additional dependencies in property

page.

e Solution 'OpenglSetup' (1 project)
4 [71 OpenglSetup
(54 External Dependencies
[[J Header Files
[C3 Resource Files
4 [ Source Files

&4 main.cpp

RTIIIST LGN CIVRTILY rayse

Cenfiguration: | Active(Debug)

- ] Platform: | Active(\Win32)

'l ’ Cenfiguration Manager...

a Configuration Properties =
General
Debugging
VC++ Directories
a C/C++
General
Optimization
Preprocessar
Code Generation
Language
Precompiled Heade
Output Files
Browse Informaticr
Adwvanced
Command Line
a Linker
General
| Input B
ToanITEst TIE
Debugging
System
Optimization
Embedded IDL
Advanced
Command Line

- hdanifort Tonl
a | " 1 -

Additional Dependencies
Ignere All Default Libraries

Module Definition File

Add Module to Assembly
Embed Managed Resource File
Force Symbol References
Delay Loaded Dlls

Assembly Link Rescurce

kernel32.lib;user32.lib;gdi32.lib;winspool lib;comdlg32.1ib;

Ignore Specific Default Libraries

Additional Dependencies

glut32.lib
glew32.lib|

Additional Dependencies
Specifies additional items to add to

4

Inherited values:

kernel32. lib
user32 lib
gdiz2 lib
winspool lib
comdig32.lib

[¥]Inherit from parent or project defaults

Macros==

o [ conce |
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OpenGL project setting

« Copy glut32.dll to exe folder

_ - e
éuv| , » ZHO|E3E| » EA » Visual Studio 2010 » Projects » OpenglSetup » Debug - |¢,|| Debug Z4
T8 - EE oz == =5 Mg - A M =71 B
e g2Ha| Al 2f0[E 2{g]
17 Dropbox Debug
ﬂ; %IX_I | 2] gluta2.dll 2012-08-24 Q= =8 SE= HE 215K8
T [ Openglsetup 2012-09-14 2= Sg =z 29K
= 20232 2] OpenglSetup 2012-09-14 2= Incremental Linke... 330KB
=) Su;rersion & openglsetup 2012-09-14 2= Program Debug ... 363KB
B 24 .
8 oos glut32.dll and executable file must
= AE
s be located at same folder.
i Z5H

& =203
= B2 043 (D)
3 BD-ROM EEH0|E (F) MATHWOR}

€ y=oy3
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OpenGL sample 01

#include <GL/glut.h>
void renderScene(void) {
glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);

glBegin(GL_TRIANGLES);
glVertex3f(-0.5,-0.5,0.0);
glVertex3f(0.5,0.0,0.0);
glVertex3f(0.0,0.5,0.0);
glEnd();

glutSwapBuffers();
by

void main(int argc, char **argv) {

// init GLUT and create Window

glutInit(&argc, argv);

glutInitDisplayMode(GLUT_DEPTH | GLUT_DOUBLE | GLUT_RGBA);
glutInitWindowPosition(100,100);

glutInitWindowsSize(320,320);

glutCreateWindow("Hello OpenGL!");

// register callbacks
glutDisplayFunc(renderScene);

// enter GLUT event processing cycle
glutMainLoop();
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Hello OpenGL!




