CIV 2802 — Sistemas Graficos para Engenharia — PUC-Rio

Roteiro para criacao de um programa simples para desenho 2D
usando Visual Studio 2013 (Community), Qt 5.4 e OpenGL.
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D€ Start Page - Microsoft Visual Studio ORI
ALt | DT VIEW QTS DEBUG TEAM  TOOLS R b Recent MNET Frameworkd5 | Sort by: [ Default E Search Installed Templates (Ctri+E) O =
— — 4 Installed
pew ’Zﬁ Project. . Qt Application Q5 Projects Type: QfS Projects
i Lo laag 4 Templates A simple Qt GUI Application with one
Open 2 M= Qt5 Projects ‘ Qt5 Designer Plugin Qt5 Projects o
b Visual Cr+
floes b it b Other Languages . Qt Console Application Q15 Projects
Close Solution ‘B File.. I+ Other Project Types
Semples Libe prssey
S CalsS Project Fram Bxisting Code... @ e Hobmes
b Online =
Save Selected ltems As... Active Server Qs Projects
Wl Save s Cirl+Shift+§
Export Template...
Source Control , Stk
Page Setup... Mew Praject...
Print... Cirl+P Open Project...
Account Settings... Open from Source Contre
Recent Projects and Solutions 3
E  Exit Alt+F4 Show output from: Click here to go online and find templates.
Name: (¢ MyApd > ]
Location: CACVZ802, -] [ Browse..
Selution name: MyApp Create directory for solution
(] Add to source control
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Qt5 GUI Project Wizard - MyApp
Welcome to the Qt5 GUI project wizard Welcome to the Qt5 GUI project wizard
This wizard generates a Qt5 GUI application project. The appiication derives by default from QApplication This wizard generates a Qts GUI application project. The application derives by default from QApplication
and includes an empty widget. and indludes an empty widget.

These are currently selected Qt modules: Select the modules you want to include in your project. The recommended modules
for this project are selected by default.

Core, GUI, Widgets
('S} [[] multimedia widgets ~ [] sqQL

Click Finish from any window to accept the current settings. [ ActiveQt container [ sva
[ ActiveQt server [ system Info
[ Buuetooth [ Test
[ concurrent [ Phonon [ versit
[ contacts [ print Support [ webkit
Core [ publish and subscribe [ Webkit Widgets
[ peciarative [ ame Widgets
GUI [ quick [ s
[ Help [7] script [ xmL patterns
[ Location [] sensors
[ Multmedia [ service Framework

jous ' MNext > I' Finish Cancel Help < Previous @‘ Finish Cancel Help
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M MyApp - Microsoft Visual Studio
Welcome to the Qt5 GUI project wizard E EDIT WMEW QT5 PROJECT BUILD DEBUG

This wizard generates a Qt5 GUI application project. The application derives by default from QApplication
and indudes an empty widget.

Class name: Base dass:
MyApp QMain\indow
.h filer .cpp file:
Generated Class — e——_——
ui file: .gre file:
myapp.ui myapp.arc

[ add defauilt application icon (Windows only)

Cuse Precompiled Headers

< Previous

c-o|B-2 B0 - | p LocalWin

Seolution Explorer
co@de--an| s -
Search Selution Explerer (Ctrl+;)

=

fa] Solution ‘MyApp' (1 project)

4 External Dependencies

4 L] Form Files
LU yapp.ui
b 5 Generated Files
4 L. HeaderFiles
b myapp.h
4 o] Resource Files
|| myapp-gre
4 .| Source Files

P+ main.cpp
b *++ myapp.cpp
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D) MyApp - Microsoft Visual Studio s =<
4 Installed Sortby: [Defaut o] ¥ S Search Installed Templates (Ctri+E)
FILE EDIT VIEEW QT3 PROJKECT BUILD DEBUG TEAM TOOLS TEST ANAL
i 4 Visual C++ . Type: Visual C++
@2 | «| P Local Windows Debugger ~ [Auto u Co+ File (cpp) Visual Co+ an»t w:a s
Code
Solution Explorer > 1 x HLSL ‘ lﬁ B
2 3 osta ———
Q‘ B-=d E:ﬂl ol Resource
Search Solution Explorer (Ctrl+) P~ e
Utility
] Solution 'MyApp' (1 project) Property Sheets
4 ] MyApp Test
i External Dependencies Graphice
4 ;| Form Files © Online
14 myapp.ui
b s Generated Files
Header iz
» Add
45 ¢ B Class Wizard... Ctrl+Shift+X
[ myae -
i oo Scopeto This New Filter
b et EP  New Solution Bxplorer View W Class.
bt myag M Cut Crl+ X % Resource...
! Copy Ctil+C
» it Click here to go online and find templates.
aste rl+V
X Delete Del Mame: @
v e & Location: CA\CIV2B02\MyApp\MyApp\ -] [ Browse.. |
G |
S s ) W
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w MyApp - Microsoft Visual Studio Y6 CJ | QuickLaunch (Ctri+Q)
FILE EDIT VIEW QTS5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE  WINDOW  HELP
S~ | i ARt ~ | 00 Dol | P Local Windows Debugger ~ | Auto v| |Debug v| |Win32 v|| b

Solution Explorer
@ o-2

eaim|lo &=

~||*z GLCanvas

Search Solution Explorer (Ctrl+;)

& Solution 'MyApp' (1 project)
4 [%5] MyApp

4z External Dependencies
Form Files
L) myapp.ui
Generated Files

F

ke

glcanvas.h

)

b

Resource Files
[ Imyappgrc

4 Source Files

T

P %+ maincpp
b ++ myapp.cpp

T#ifnde GLCANVAS_H
#define GLCANVAS _H

#include <QtOpenGL/QGLWidget>

Elclass GLCanvas : public QGLWidget

{
Q _OBJECT // must include this if you use Qt Signals & Slots
public:
GLCanvas(QWidget *parent = 8);
protected:
int m_w; // width: GL canvas horizontal size
int m_h; // height: GL canvas vertical size
void initializeGL();
void resizeGL{int _width, int _height);
vold paintGL();
1%

“#endif // GLCANVAS H

glcanvas.h

#ifndef GLCANVAS H
#define GLCANVAS_H

#include <QtOpenGL/QGLWidget>

class GLCanvas

{

: public QGLWidget

Q OBJECT // must include this if you use Qt Signals & Slots

public:
GLCanvas (QWidget *parent =
protected:
int m_w;
int m_h; // height: GL ca
void initializeGL();
void resizeGL (int _width,

void paintGL();

#endif // GLCANVAS_H

4

0)

// width: GL canvas horizontal size

nvas vertical size

int _height);
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B Myapp - Microseft Visual Studio Add New Htem - MyApp
FILE EDIT VIEW QT5 PROJECT  BUILD DEBUG TEAM TOOLS TEST ANALYZE  WINDOV 4 Installed Sortby:

CEr—

Search Installed Templates (CiriE) 0 =

Solution Explorer - X 2 by S— Creates a file containing C++ source code
@ e-2a@| &= Bl Mytpp % 6LCam T Header File () Visual Cos
. o F#ifndef GLCANVAS_H Data
Search Solution Explerer (Cirl+:) i L e 2
137 Solution ‘MyApp' (1 project) ) ‘ i
4[5 MyApp | #include <QtopencL/QSLusidgets Uty
External Dependencies i
& p L e s : : Property Sheets
4 ol Pk .‘ class GLCanvas : public QELWidget i
1E1 myspp.s Q.0BJECT // must include this Graphics
b 5 Generated Files
4 ] Header Files R © Online
b B glanvash GLCanvas (Quidget *parent = @);
b B myapph ‘
4 7] Resource Files protected:
i int mw // width: 6L canvas

|y T —— At i Cl RN g, e

b+ myapp.cpp B Class Wizard... Ctrl+Shift-X | 4 Existing ltem...
Scopeto This | 5 New Filter
[E  New Solution Explorer View 5 Class..
% cut ctriex | % Resource.,

Click here to go enline and find templates.

MName: glcanvas.cpp
Location: [ MyApp\MyApp | [ Browse.. |
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O MyApp - Microsoft Visuel Studio Y6 0 [QuickLaunch (CirlrQ) Pl B x 0 MyApp - Microsoft Visual tudio Y6 © | QuickLounch (Cirk-Q) 2 - =
FLE EDIT VIEW QTS PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP Signin E HLE EDIT MVIEW QTS5 PROJKCT BULD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP Signin

©- |8 -2 W[ - | p Local Windows Debugger - [Auto Win32 <] = | | m [ @ -2 W |9 - -| b Local Windows Debugger - [Auto Win32 -]

Solution Explorer %
@ o-2amlo s = @ o-2am|o s = Ve (Global Scope)
Search Solaton Explorer (Cl+) Search Slution glrer Cl+) s | eE——
37 SolutionMyApp' (L project) 7 Solution MyApp' (1 project) fim eig)
o LR g O, 17 store L canves sizes in object properties
. B + romhe i
| myapp.ui 1S mysppan
b 5 GennadFles b Generted s S L T S
i e i 4 1 HeaderFiles glviewport(e, 0, (GLint)ma, (GLint)m_h);
b B glanvash JJ set white as background color and clear window J: (8 hkanva R
b, Bompeeh it cloition Ler L1 o) - i (oL PO
4 fal Resource Files SRS RS i glloadTdentity();
) myapparc 4 o sou
. o e [ 47 establish the clipping volume by setting up an
[— . T s v
i T i b mysppcpr
17 setup display n model coordinates
1/ store GL canvas sizes in object properties Al
m i glLoadIdentity();
0% -]« ) 100 %]
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w MyApp - Microsoft Visual Studio Y6 [ | QuickLaunch (Ctri+Q) bl = =
FILE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST AMALYZE WINDOW  HELP Sign in
- BEN- ‘ i " | m| 2 - -| P Local Windows Debugger ~ | Auto v| |Debug -| ‘WmBZ v|| m_
f glcanvas.cpp pd
& ‘ o-28 5 | O fu| - MyApp - (Global Scope) - -
2 ; void [=
Search Solution Explorer (Ctrl+;) P~ 5 6LCanvas: :paintaL() =
] Selution ‘MyApp' (L project) {
4 [ MyApp [/ clear the buffer with the current clear color
4% External Dependencies glClear(GL_COLOR_BUFFER_BIT);
= F.orm iles : = // draw a triangle with RGB color at the 3 vertices
= myapp.l_l.l i // interpolating smoothly the color in the interior u
b Generated Files GLdouble xA = (GLdouble)m w / 3.8;
- Header Files GLdouble yA = (GLdouble)m_h / 3.@;
b B glcanvas.h GlLdouble xB = (GLdouble)m w * (2.8 / 3.8);
P B myapph GLdouble yB = (GLdouble)m h / 3.8;
a Resource Files GLdouble xC = (GLdouble)m w / 2.8;
[ myspp.gre GLdouble yC = (GLdouble)m h * (2.8 / 3.8);
7 Seuice glshademModel(GL_SMOOTH);
= glBegin(GL_TRIANGLES);
[t p glcolor3f(l.e, @.8, ©.8); // red
P i ik glvertex2f(xa, ya); =
b *+ myapp.cpp glcolor3f(e.e, 1.0, ©.0); // green
glvertex2f(xB, yB);
glcolor3f(e.e, @.e, 1.8); // blue
glvertex2f(xC, yC);
glEnd();
3 -
I100 % -4 3




glcanvas.cpp

#include "glcanvas.h"

GLCanvas: :GLCanvas (QWidget *parent)
QOGLWidget (parent)

{

}

void

GLCanvas: :initializeGL()

{
// set white as background color and clear window
glClearColor(1.0£f, 1.0£, 1.0£, 1.0f);
glClear (GL_COLOR_BUFFER_BIT) ;

}

void

GLCanvas: :resizeGL(int _width,

int _height)

{
// store GL canvas sizes in object properties
m w = _width;
m_h _height;

// setup the viewport to canvas dimensions
glvViewport (0, 0, (GLint)m _w, (GLint)m_h);

// reset the coordinate system
glMatrixMode (GL_PROJECTION) ;
glLoadIdentity();

// establish the clipping volume by setting up an
// orthographic projection
glortho (0.0, (GLdouble)m w, 0.0, (GLdouble)m h, -1.0,

// setup display in model coordinates
glMatrixMode (GL_MODELVIEW) ;
glLoadIdentity();

}

void

GLCanvas: :paintGL ()

{
// clear the buffer with the current clear color
glClear (GL_COLOR_BUFFER_BIT);

// draw a triangle with RGB color at the 3 vertices
// interpolating smoothly the color in the interior
GLdouble xA = (GLdouble)m w / 3.0;

GLdouble yA (GLdouble)m h / 3.0;
GLdouble xB (GLdouble)m w * (2.0 / 3.0);
GLdouble yB (GLdouble)m h / 3.0;
/
*

GLdouble xC (GLdouble)m w 2.0;
GLdouble yC = (GLdouble)m h (2.0 / 3.0);
glShadeModel (GL_SMOOTH) ;

glBegin (GL_TRIANGLES) ;
glColor3£(1.0, 0.0, 0.0); // red
glVertex2f (xA, yA);

glColor3£(0.0, 1.0, 0.0); // green
glVertex2f (xB, yB);

glColor3£(0.0, 0.0, 1.0); // blue
glVertex2f (xC, yC);

glEnd();

1.0);
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DG MyApp - Microsolft Visual Studio X6 (3| Quick Launch (Ctri+Q) PIE
FILE EDIT VIEW QT5 PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP Sign in B

©-9|@-2 1 d| 9 - | p LoclWindows Debugger - [Auto - Win32 R I T I
Solution Explorer RS &

come-edm &= 5] MyApp -| (Global Scope) - -

void +

Search Solution Explorer (Ctrls:) p- Gtpanel.: spainesi () =

137 Solution MyApp' (L project) — -

4 B Myhpp Open With - myapp.ui- B =

¥ External Dependencies
- Choose the program you want to use to open this file:
A

Automatic Editor Selector (XML) Add...

XML (Tex) Editor —

XML (Tex) Editor with Encoding
Source Code (Text) Editor

Source Code (Tex) Editor With Encoding

HTML (Web Forms) Editor

View Class Diagram

B myapp.
4 4] Resource Fil Al Compile Ctrl+F1

[ mypps  ScopetoThis HTML (Web Form) Editor with Encoding
4 .. SourceFiles = CSS Editor
b 4 gleanva: B} New Solution Explorer View qereatorexe
b 4 maincp|  Exlude From Project Sinary Editer
b myappc ¥ Cur CtrlX
o Copy ctiec
Remove Del
K Rename 2]

Properties

C e

Output

Showouputfors| ]|

Solution Explo, v Property Man... Team Explore

This item does ot support previewing
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11/ Qt Designer
File Edit Form View S:Q‘tmgs Window Help. File Edit Form View S:'t‘hngs Window ﬂeip‘

DB BE HRRE NEMEE:BE D ERRE NEWMEH 2 BHE
L T — == meeteer e x| ==

Fiter T —— Fiter ——

[0 scroiaees P I — S — [ seron area gl =
B ToolBox G B ToelBoc
[T Tab Widget ) Tob Widget

Stacked Widget Stacked Widget
o Drag o a

o [ Frame

[] widget
[[H MdiArea

Dock Widget s Dock Widget
i, e, : Aumenta
ot Qidget o Quidget
Input Widgets

ComboBox

[ Font Combo Box

Resize

Line Edit
Text Edit
Plain Text Edit E
. . .
Spin Box
Qe @g ==
2E8N
. & x
MyApp - myapp.ar
Fo——— Class =
B B B B 4 =B QMaintWindow
centralWidget QWidget
dget [] Qwidget
menuBar QMenuBar
mainToolBar QToolBar
statusBar QStatusBar
Property Editor & x
Fiter g = Ve
: QWidget

Property

centralWidget

enabled

© geometry [(0, 33), 600 x 347]

b sizePolicy [Preferred, Preferred, 0, 0]
> minimumsize 0x0

> maximumsize 16777215 x 16777215

" sizelncrement 0x0

19. 20.

" c &% 8 x
1 MyApp - myapp.ui* \_@ g Object Inspector
Type Here Object Class o Object Class o
e ————————— & [ e 3 || 4 MyAppClass QMainWindow
a 4 [] Qwidget
meni QMenuBar g
mainToolBar QToolBar QMenuBar Change objectName...
statusBar QStatusBar mainToolBar QToolBar Meorgh into v
i statusBar QStatusBar
Property Edtor & x Change toolTip...
Fier = : - o N Change whatsThis...
A o | [gcanves : QWidget - Chang
Filter
o || anves : qwidget ] Size Constraints »
7| p— T Layout Alignment >
enabled 4 QObject
> geometry 16,9), 582x329] : = I : objectName glcanvas
 sacbolcy [Prefned, P, 0,01 i e B Send o Back culek
. - il it I enabled [y Bring to Front Ctrl+L
b maximumSize 16777215 x 16777215
; = > geometry 19, 9), 582 x329]
b sizePolicy [Preferred, Preferre: e Clibed
b minimumSize 0x0 - Copy Ctrl+C
2 > maimumsize 16777215 % 1677721 &) Paste CtrleV
b sizelncrement 0x0 Select All CtivA
b haseSize 0x0 Delta
Resource Browser
Lay out »




Promoted Classes

Mame Headerfile Globalinclude Usage

New Promoted Class

Promoted Classes

Mame Headerfile Global include Usage

4 QWj
LCanvas glcanvas.h - ]

iNot used

New Promoted Class

Base class name: QWidget et Base class name: Qwidget b
Promoted dass namd GLCanvas , Promoted dass name:
Header file: glcanvas.h Header file:
Global indude Global include
| Object Inspectar B x
Object Class -
4 MyAppClass QMainWindow
4 [[1]_comteatrern
Jden
mainToolBar QToolBar
statusBar QStatusBar
s
| Praperty Editor X
Fiter g =
glcanvas : GLCanvas
Property Value =
4 QObject
objectName glcanvas
enabled
I geometry [(9, 9), 582 x 329]
[ sizePolicy [Preferred, Preferred, 0, 0]
I minimumSize 0x0
[ maximumSize 16777215 x 16777215
b sizelncrement 0x0

File Edit Form View Settings Window

Help

Dg® DD [H%BE

HEEET E L)

| Widget Box \_ 5“&-] 8 x Object Inspector g x
Fiter e Object Class i
Scroll Area |l AppClass QMainWindow
a
. Tool Box 3 glcanvas GLCanvas
. menuBar QMenuBar
B Tab Widg=t el QToolBar
B stacked Widget statusBar QStatusBar
Frame s
| widget Property Editor & x
[ Mdiares Filter g = A
[:l Dock Widget MyAppClass : QMainyVindow
_ﬁ QAxWidget Property Value i
4 Input Widgets cursor l; Armow
Combo Box mouseTracking
Font Combo Box focusPolicy NoFocus
Line Edit contextMenuPolicy DefaultContextMenu
acceptDraps
Text Edit
Plain Text Edit = > windewlcon :
Spin Bax windowOpacity 1.000000
(o & I toolTip
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w MyApp - Microsoft Visual Studie
EDIT VIEW QT3

FILE PROJECT

2

@ e-

Search Selution Explorer (Ctrl+;)

am o &

] Solution 'MyApp' (1 project)

4[4 MyApp
4= External Dependencies
4 -] Form Files
v myapp.ui
4 Generated Files

4 Header Files
P B glcanvas.h
P B myapph

a Recanrre Filac
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“BUILD | DEBUG.

SEONIECTT N T PR e
7

Ctrl+Alt+F7

Build Solution
Rebuild Sclution
Clean Solution

Run Code Analysis on Solution Alt+F11

Rebuild MyApp
Clean MyApp
Project Only 3

Profile Guided Optimization r
Batch Build...
Configuration Manager...

Ctrl+F7

M Compile

D MyApp - Microsoft Visual Studio
FLE EDIT VEW QTS PROJECT
-0 (B-2WH|2-C-

a

W e~

Search Solution Explorer (Ctrl+:)

ET'@|<>ﬂ—-

557 Slution "MyApp' (1 project)

4 [ MyApp
5 External Dependencics
4 .| Form Files
|4 myapp.ui
b 5 Generated Files
4 .| HeaderFiles
b B gleanvash
b B myspph
4 .| Resource Files
|| myapp-qre

4 | SourceFiles

b e gleanvas.cpp
~

BULD | DEBUG |

b Windows ,
Graphics 3
P Start Debugaing Fs
| 1 CrleF5
& Attach fo Proce
Other Debug Targets »
Exceptions... Ctrl+Alt+E
Performance and Diagnostics AltsF2
G  StepInto F11
(3  Step Over F10
Toggle Breakpoint 2]
Mew Breakpoint »
Delete All Breakpoints Crl+ Shift F9
Options and Settings...
5 MyApp Properties...
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D& MyApp - Microsoft Visual Studio
FLE EDIT VEW QTS BROJKCT
-0 B M-

@ e-e
Search Salution Explorer (Ctrl+;)
57 Solution ‘MyApp' (L project)
4 [l MyApp
+7 Extemal Dependencies
4 Ll Form Files
) myapp.ui
b 5 Generated Files
4 2] Header Files
glcanvas.h
B myapph
4 {1 Resource Files
L) myspp.arc
4 ] SourceFiles
*+ glaanvas.cpp
++ main.cpp
b *+ myapp.cpp

Solution Explo. P
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BULD

P Local Windows Debugger « Auto B

amlo s =

DEBUG  TEAM

B MyApp

Yo
HELR

Win32 BiE =

3 | Quick Launch (Ctr1+Q)

WINDOW.

TOOLS TEST  ANALVZE

|| GLCanvas +||© resizeGLint _width,

Al - o

Signin

[msaxn

int _height)

#include "gleanvas.h”

LCanvas: :GlCanyas(Quidget “parent)
: CGLidget(parent)

£

1
1>
s

Show output from: |Build
>

Output

Debug Win3Z

Bulld started
ng myapp.h...
ing myapp.ui. ..
*ing gleanvas.h...
*ing myapp.are.. .
: warning : No resources in 'C:\CTV2802\MyApp\MyApp\myapp.arc® .

Project: MyApp, Conflguration

moc_glcanvas.cpp.
moc_myapp.cpp.
glcanvas. cpp

myapp.cpp.
Generating Code...

arc_myapp.epp.

MyApp.vexproj -> C:\CIV2882\MyApp\Win32\Debug\MyApp - exe

1 succeeded, © failed, @ up-to-date, © skipped

A | MyGLDrawer

x

=]




