Graphics

7 - Do hoa véi SDL

https://qgithub.com/tglong/advprog



e Thwvién SDL
o Cai dat, khéi tao, str dung, giai phdng
e Xay dwng API ve
o Lop Pain:ter
e V& hinh bang but vé
o Puwérng thang, hinh vudng, tam giac ...
o Phoi hop tao thanh céc hinh tuyét dep
o Vé anh JPG, PNG
e V& hinh fractal
o Ky thuat dé quy



Pé hoa v&i SDL

https://www.libsdl.org/

Hwé&ng dan: hittp://wiki.libsdl.org/FrontPage
SDL c6 thé phat trién trd choi chuyén nghiép
SDL dé dang két ndi v&i CodeBlocks

SDL chay trén nhiéu nén tang (Windows,
Linux, Android, i0S ...)
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https://www.libsdl.org/
http://wiki.libsdl.org/FrontPage

Lwa chon thw vien

e Phat trién phan mém trén thuc té
o Thwong can thw vién (bén thkr 3 - third party library) ngoai tinh
ndng cla ngdn ngir va thw vién chuan cia C++
o Lwa chon thw vién cho duv an: can thiét va quan trong
e Trong khda hoc nay, dung SDL boi
o Chidung céac tinh nang dé hoa don gian
o Pa nén tang (cross-platform) - d& cho sinh vién
e Dé phat trién game thuc thu
o Thwdng dung cac Game Engine
O https://en.wikipedia.org/wiki/List of game_engines



https://en.wikipedia.org/wiki/List_of_game_engines

Cac tinh nang cua SDL

https://wiki.libsdl.org/Introduction

Video (2D, 3D)
Input events
Force Feedback
Audio

File I/0

Shared objects

Threads

CPU Detection

Timer

Endian independence
Power Management


https://wiki.libsdl.org/Introduction

Cai dat SDL véi CodeBlocks-MinGW

Tai vé https://www.libsdl.orag/release/SDL 2-devel-2.0.5-mingw.tar.qz

Giai nén vao mét thw muc nao do, trong doé co6 2 thw muc

o Ban 32bit: i686-w64-mingw32

o Ban 64bit: x86_64-w64-mingw32
O day ta dung ban 32 bit (vi CodeBlock dang diing mingw32),
trong thw muc nay c6 4 thv muc bin, include, lib, share
Thw muc bin chira SDL2.dIl (lién két khi chay, copy file nay vao thw muc
ma nguon project)
Thuw muc include chira cac file .h (nhw stdio.h) khai bao cac ham cta SDL
Thw muc lib chira cac thw vién (ma déi twong) dé lién két chuwong trinh
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https://www.libsdl.org/release/SDL2-devel-2.0.5-mingw.tar.gz

Cau hinh CodeBlocks

[ [ ¥ [GameOver] - Code:Blocks 16.01 - m] X
S ettl l I S / ‘ O I I l I I e r File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks = Settings Help
LI §BQE§|Q%|%I.]QQ‘§@P@®\7M773;"*’3@: Environment... .‘
(e PRBRISY < EBQidebiD [ Eeor-
< | Projects | symbols | Fies » Debugger...
© Workspace Global variables...
¥y GameOver Scripting...
Edit startup script
Logs &others X
4| /) CodesBlocks | () Searchresuits x| /i Ccce X | &)Buidlog X | # Buidmessages | /| Cppt b
~
v
Change com default == 7 / 1 5




Cau hinh CodeBlocks

Lién két thw vién:

e Linker settings: -Imingw32 -ISDL2main -ISDL2

Compiler settings

¥

Global compiler settings

‘.

Profiler settings

Global compiler settings
Selected compiler

O

X

| GNU GCC Compiler

2

Set as default Copy H Rename Delete ]»Reset defaults |
Compiler settingd : Linker settings Bsearch directories  Toolchain executables Custom variables  Build options E[Q
Policy: v
Link libraries:

| I {mingw32 45DL2main 4SDL2 I

I



Cau hinh CodeBlocks

Vi tri thww muc include va lib: Search directories | Compilers

Compiler settings

Global compiler settings

Puwong dan dén thw
muc chtra SDL

|

Global compiler settings

Profiler settings

Selected compiler

GNU GCC Compiler

Set as default ‘ Copy H Rename | I

Compiler settings Linker settingsflj Search directories Broolchain executables Custo

Resource compiler

— C:\Users\john\Documents\SDL2-2.0. 5Y686-w64-mingw32\include\SDL 2
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Cau hinh CodeBlocks

Vi tri thwy m

]
Compiler settings

Global compiler settings

Profiler settings

ol

Global compiler settings

Selected compiler

| GNU GCC Compiler v|
Set as default ‘ Copy H Rename Delete 1 Reset defaults

Compiler settings  Linker settingsl| Search directories §Toolchain executables Custom variables  Build options 1]

C:\Users\john\Documents\SDL2-2.0. 5686-w64-mingw32\ib
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Sw dung SDL

(0,0)

e Khoitao
o SDL_Init()
o M®& ctra sb6 dé vé
o L&y but vé cla clra s6
e Vé hinh
e Giai phéng SDL
o Giai phong but vé, cira sb
o SDL_Quit()

(x,y)

(width, height)



Khéi tao SDL

#include <iostream>
#include <SDL.h>

using namespace std;

int main(int argc, char* argv[])

{

return 0;

}

sr dung thw
vién SDL2



Bao 16i SDL

void logSDLError(std::ostream& os,
const std::string &msg, bool fatal = false);

void logSDLError(std::ostream& os,
const std::string &msg, bool fatal)

0Ss << msg << " Error: " << SDL_GetError() << std::endl;
if (fatal) {

SDL_Quit();

exit(1);



Khéi tao SDL

const int SCREEN _WIDTH = 8600;
const int SCREEN_HEIGHT = 600;
const string WINDOW _TITLE = "An Implementation of Code.org Painter";

void initSDL(SDL_Window* &window, SDL_Renderer* &renderer);

gy gy

Pai dién cho ctra sb vé Pai dién cho but vé



void initSDL(SDL_Window* &window, SDL_Renderer* &renderer) M& clra sb vé
{ theo kich thwéc
if (SDL_Init(SDL_INIT EVERYTHING) != 0) da chon
logSDLError(std::cout, "SDL_Init", true);

window = SDL_CreateWindow(WINDOW_TITLE.c_str(), SDL_WINDOWPOS_CENTERED,<i:
SDL_WINDOWPOS_CENTERED, SCREEN_WIDTH, SCREEN_HEIGHT, SDL_WINDOW_SHOWN);
//window = SDL_CreateWindow(WINDOW_TITLE.c_str(), SDL_WINDOWPOS_ CENTERED,
SDL_WINDOWPOS CENTERED, SCREEN_WIDTH, SCREEN_HEIGHT, SDL_WINDOW_ FULLSCREEN_ DESKTOP);
if (window == nullptr) logSDLError(std::cout, "CreateWindow", true);

//Khi théng thwong chay véi méi trwong binh thwomg & nha

renderer = SDL_CreateRenderer(window, -1, SDL_RENDERER_ACCELERATED | )
SDL_RENDERER_PRESENTVSYNC); <i:] Lay but vé

//Khi chay & mdy thwc hanh WinXP & trwong (mdy ao)

//renderer = SDL_CreateSoftwareRenderer(SDL_GetWindowSurface(window));

if (renderer == nullptr) logSDLError(std::cout, "CreateRenderer", true);

SDL_SetHint(SDL_HINT RENDER_SCALE_QUALITY, "linear");
SDL_RenderSetLogicalSize(renderer, SCREEN_WIDTH, SCREEN_HEIGHT);



phong SDL

void quitSDL(SDL_Window* window, SDL_Renderer* renderer);

void quitSDL(SDL_Window* window, SDL_Renderer* renderer)

{ > 7
SDL_DestroyRenderer(renderer); Sﬂanshonq
SDL_DestroyWindow(window); <j Iyocrllj’ao,s%u\?én

SDL_Quit(); but vé&



Poi 1 phim dé thoat

void waitUntilKeyPressed();

void waitUntilKeyPressed()
{

SDL_Event e;

while (true) {

if ( SDL_WaitEvent(&e) != 0 &&
(e.type == SDL_KEYDOWN || e.type

return;
SDL_Delay(100);

Xac dinh sw
kién ban phim

SDL_QUIT) ) <]



Ham main()

int main(int argc, char* argv[]) https://github.com/tglong/advprogram/ra
{ w/6f01f8f6f96afe0aale107d65dcde1780
SDL_Window* window; 2f1e1e3d/lec10-sdl/main.cpp

SDL_Renderer* renderer;
initSDL(window, renderer);

// Your drawing code here
// use SDL_RenderPresent(renderer) to show it

waitUntilKeyPressed();
quitSDL(window, renderer);
return 0;


https://github.com/tqlong/advprogram/raw/6f01f8f6f96afe0aa9e107d65dcde17802f1e1e3/lec10-sdl/main.cpp
https://github.com/tqlong/advprogram/raw/6f01f8f6f96afe0aa9e107d65dcde17802f1e1e3/lec10-sdl/main.cpp
https://github.com/tqlong/advprogram/raw/6f01f8f6f96afe0aa9e107d65dcde17802f1e1e3/lec10-sdl/main.cpp

1ain.cpp [sdl] - Code:Blocks 16.01

File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+ Plugins DoxyBlocks Settings Help

FeE@ > YhelQaline o nEEE Bl $=e=b" s~ @ | E
T —| B AnImplementation of Code.org Painter
g

(&Y < | BRI N o b
Management val
ﬂmm = B C\code\advprog
O Workspace
-5y sdi
BB Sources
j main.cpp

Clra sb tréng,
an 1 phim bat
ky dé thoat

| i I ||

1:12AM
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Cac ham ve co ban

// x6a man hinh
int SDL_RenderClear(SDL_Renderer* renderer)
// dat mau vé r: red, g: green, b: blue, a: alpha opaque (255: mau dac nhat)
int SDL_SetRenderDrawColor(SDL_Renderer* renderer, Uint8 r, Uint8 g, Uint8 b, Uint8 a)
// vé diém
int SDL_RenderDrawPoint(SDL_Renderer* renderer, int x, int y)
// v& doan thang
int SDL_RenderDrawLine(SDL_Renderer* renderer, int x1, int y1, int x2, int y2)
// v& hinh chif nhat rong
int SDL_RenderDrawRect(SDL_Renderer* renderer, const SDL_Rect* rect)
// vé hinh ch{r nhat dac
int SDL_RenderFillRect(SDL_Renderer* renderer, const SDL_Rect* rect)



Cac ham ve co ban

// hién thi man hinh

//Khi théng thwong chay véi méi trwong binh thwong & nha, véi trwéc dé Rhéi tao diung
// renderer = SDL_CreateRenderer(...)
void SDL_RenderPresent(SDL_Renderer* renderer)

Hoac

//Khi chay & mdy thwc hanh WinXP & trwong (mdy ao), véi trwdéc déo Rhoi tao ding
// renderer = SDL_CreateSoftwareRenderer(...)

void SDL_UpdateWindowSurface(SDL_Window *window)



Vi du

int main(int argc, che

{

SDL_Window* window
SDL_Renderer* renc
initSDL(window, re

SDL_RenderClear(renderer);

SDL_SetRenderDrawColor(renderer, 255, 255, 255, 255); // white
SDL_RenderDrawPoint(renderer, SCREEN_WIDTH/2, SCREEN_ HEIGHT/2)
SDL_SetRenderDrawColor(renderer, 255, 0, 0, 255); // red
SDL_RenderDrawLine(renderer, 100, 100, 200, 200);

SDL_Rect filled_rect;

filled_rect.x = SCREEN_WIDTH - 400;

filled_rect.y = SCREEN_HEIGHT - 150;

filled_rect.w = 320;

filled _rect.h = 100;

// Your d%SDL_SetRenderDrawCoIor(renderer, 0, 255, 0, 255); // green
// use SD nderF  SDL_RenderFillRect(renderer, &filled_rect);

waitUntilKeyPresse
quitSDL(window, re
return 0;

//Khi théng thwonmg chay véi méi trwong binh thwomg & nha
SDL_RenderPresent(renderer);

//Khi chay & mdy thwc hanh WinXP & trwong (mdy ao)
//SDL_UpdateWindowSurface(window);



Tutorial:

http://lazyfoo.net/SDL _tutorials/

Tra ciru cac ham SDL

e VEé: https://wiki.libsdl.org/CategoryRender
e TO: https://wiki.libsdl.org/CategorySurface
e Cac loai khac: https://wiki.libsdl.org/APIByCategory



http://lazyfoo.net/SDL_tutorials/
https://wiki.libsdl.org/CategoryRender
https://wiki.libsdl.org/CategorySurface

Graphics

8. Painter va wrng dung



e Thwvién SDL:
o Cai dat, khéi tao, str dung, giai phdng
e Xay dwng API vé
o Loép Paiqter
e V& hinh bang but vé
o Puwérng thang, hinh vudng, tam giac ...
o Phoi hop tao thanh céc hinh tuyét dep
o Vé anh JPG, PNG
e V& hinh fractal
o Ky thuat dé quy



Ve hinh voi SDL

e SDL da cung cap ham
o V& diém, doan thang, hinh chi¥ nhat ...
o V&i cac hinh khdi phire tap hodc anh
m Dung thw vien mé rébng SDL_image
m Dung SDL v&i OpenGL (3D)
e Ta clng co thé xay dwng thw vién riéng
o Duwa vao cac ham vé co ban cua SDL
o DPon gian hda cac thao tac vé
m Lénh SDL kha phtrc tap b&i cd nhiéu tham sb
o VE& hinh theo phong cach cua riéng chung ta




Lop Painter

e API vé (Application Program Interface)
e Demoy tudng:

o https://studio.code.org/s/artist/stage/1/puzzie/1
e Cac chirc nang vé co ban

o Thay mau but vé&, t6 nén bang mau maoi

o Tién |I&n phia trwéc modt quang dwdng

o Quay phai, quay trai theo géc quay (xoay giay)

o Nhay vé phia trwéc mot quang dwdng (nhac but)




class Painter

{

float x;

float y;

float angle;

SDL_Color color;
SDL_Renderer* renderer;

public:
Painter(SDL_Window* window,
SDL_Renderer* renderer);
void setPosition(float x, float y);
float getX() const { return x; }
float getY() const { return y; }

void setAngle(float angle);
float getAngle() const { return angle; }

void setColor(SDL_Color color);
SDL_Color getColor() const
{ return color; }

SDL_Renderer* getRenderer() const
{ return renderer; }



}s

// basic drawing functions

void
void
void
void
void
void
void

clearWithBgColor(SDL_Color color) const;
moveForward(float length);

jumpForward(float length);

moveBackward(float length) { moveForward(-length); }
jumpBackward(float length) { jumpForward(-length); }
turnLeft(float angle) { setAngle(this->angle + angle); }
turnRight(float angle) { turnLeft(-angle); }



Painter.h: Mét s6 mau hay dung

const SDL Color CYAN COLOR = {@, 255, 255};
const SDL _Color BLUE _COLOR = {@, @, 255};
const SDL_Color ORANGE COLOR = {255, 165, @};
const SDL _Color YELLOW COLOR = {255, 255, 0};
const SDL Color LIME COLOR = {@, 255, 0};
const SDL Color PURPLE COLOR = {128, O, 128};
const SDL Color RED COLOR = {255, 0, 0};

const SDL _Color WHITE COLOR = {255, 255, 255};
const SDL Color BLACK COLOR = {@, 0, 0};

const SDL _Color GREEN_COLOR = {0, 128, 0};

const SDL Color DEFAULT _COLOR = BLACK COLOR;

Cac mau khac: http://www.rapidtables.com/web/color/RGB_Color.htm



Painter.cpp: Ham khaoi tao

Painter::Painter(SDL_Window* window, SDL_ Renderer* renderer )
renderer(renderer_)

int width, height;

SDL_RenderGetlLogicalSize(renderer, &width, &height);

if (width == @ && height == 0) @ Léy kich
SDL_GetWindowSize(window, &width, &height); thuoc cura so

Khéi tao mac dinh toa do,

setPosition(width/2, height/2); mau va hwéng ban dau
setAngle(0); clia but vé&, t6 nén bang
: mau xanh

setColor(WHITE _COLOR);
clearWithBgColor(BLUE COLOR);



void Painter::setPosition(float x, float y)

{

this->x = x;
this->y = vy;
} void Painter::setColor(SDL_Color color)
. : . {
void Painter::setAngle(float angle) this-scolor = color:
t . SDL_SetRenderDrawColor(
this->angle = angle
- floor(angle/360)*360; renderer, color.r, color.g, color.b, 0);
} }
void Painter::clearWithBgColor(SDL_Color bgColor)
{
Cac phuong thire SDL_SetRenderDrawColor(
thay ddi vi tri, mau renderer, bgColor.r, bgColor.g, bgColor.b, 0);
sac, huéng cla but SDL_RenderClear(renderer);
vé va to mau nén SDL_SetRenderDrawColor(

renderer, color.r, color.g, color.b, 0);



Di t&i vé doan thang

void Painter::moveForward(float length)

{
float prevX = x, prevY = y;
jumpForward(length);
SDL_RenderDrawLine(renderer, (int)prevX, (int)prevY, (int)x, (int)y);
}
void Painter::jumpForward(float length) _ 2 L
{ Di chuyén but vé theo
float rad = (angle / 180) * M PI; huong san co

X += cos(rad) * length; va vé doan thang

y -= sin(rad) * length;



int main(int argc, char* argv[])

{

-Di dao srand(time(0));

initSDL(window, renderer);

float generateRandomNumber ()

{ : . :
Painter painter(window, renderer);
return (float) rand() / RAND MAX; P , ( ? );
} randomWalk(painter);
void randomWalk(Painter& painter)
{ SDL_RenderPresent(renderer);
const int STEPS = 10; .
const float MAX LENGTH = 100; }

for (int i = @; i < STEPS; i++) {
float length = generateRandomNumber() * MAX_LENGTH;
painter.moveForward(length);
float angle = generateRandomNumber() * 360; <i]
painter.turnLeft(angle);

Chon d6 dai budc va
hwéng di ngau nhién
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Chon mau ngau nhién

void Painter: :setRandomColor ) ) )
0 void randomWalk(Painter& painter)

{
Uint8 r = rand() % 256; {
Uint8 g = rand() % 256; ' L. . .
i for (int i = @; i < STEPS; i++) {
Uint8 b = rand() % 256; .
ter.setRandomCol 5
SDL_Color color = { r, g, b }; painter.setRandomColor()
setColor(color); i°°
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e Thwvién SDL
o Cai dat, khéi tao, str dung, giai phdng

e Xay dwng API ve
o L&p Paint‘er

e Veé hinh bang but ve
o Pwéng thang, hinh vudéng, tam giac ...
o Phoi hop tao thanh cdc hinh tuyét dep
o Vé anh JPG, PNG

e V& hinh fractal
o Ky thuat dé quy



Ve cac hinh quen thuoc

e Lay tham so tlr dong Iénh

©)

O O O O O O O

~NO OV bh WN -0

. hinh vudng

. hinh tam giac

. 10 kin tam giac
. hinh bat giac

. Sa0 ham canh

. SAa0 sau canh

: nhim 8 gai

. sau hinh vuéng

8:
9:

10:
11:
12:
13:
14:
15:

hinh tron

vong tron cac hinh tron
nhiéu hinh vuéng

nhiéu dwdng ké

hinh thoi

nhiéu hinh tron 16ng nhau
bdng tuyét tdm canh

di dao (ngau nhién)



Hinh vuong

int figNumber = argc > 1 ? atoi(argv[1l]) : ©;
switch (figNumber)

{

/* Square */

case 0O:

painter.setColor(WHITE_COLOR);

for (int 1 = 9; i < 4; ++i)

{ 2
painter.moveForward(100); Quay 90 d6 4 lan va
painter.turnRight(90); <$] di toi

}

break;
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O Workspace
= ld sdl

- Sou
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Hinh tam giac

/* Triangle */

case 1:
painter.setColor(WHITE_COLOR);
painter.clearWithBgColor(GREEN_COLOR);
for (int 1 = 09; i < 3; ++i)

{

painter.turnLeft(120); Quav 120 d6 3 13n
painter.moveForward(100); <j va d?/té’i '

}

break;
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File Edit View Search Pr Build Debug Fortran Tools Tools Plugins xyBlocks Settings Help
B8 & 3. A R D N O ) | An Implementation of Code.org Painter

v | main(int argc, char® argv[]) : int |

§F% | m<|E@ V] @ > 2
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& IDOWS\system32\cmd.exe - bin\Debua\sd
=

( Volume in drive C has no label.

Volume Serial Number is F8CB-C3DF

Directory of C:\code\advprogram\lecl0-sdl

02/26/2017 02:59
02/26/2017 02:59
02/26/2017 12:29
02/26/2017 01:43
02/26/2017 02:59
02/26/2017 12:29
02/26/2017 02:46
02/26/2017 02:45
02/26/2017 12:25
02/26/2017 02:49 6,591 sdl.depend
10/20/2016 10:58 1,068,544 spL2.d11
02/26/2017 01:43 AM <DIR> src

6 File(s) 1,087,983 bytes

6 Dir(s) 256,659,709,952 bytes fre

<DIR>

<DIR> .

<DIR> bin

<DIR> include
8,590 main.cpp

<DIR> obj
1,439 painter.cpg
1,725 painter.h
1,094 sdl.cbp

22222222

C:\code\advprogram\lecl0-sdl>bin
'bin’' is not recognized as an internal or externa
operable program or batch file.

S:\code\advprogram\1eclO—sd])bin\Debug\sd].exe

C:\code\advprogram\lecl0-sd1>bin\Debug\sdl.exe 1
1

”_]Pro:ess terminated with status 0 (32 minute(s), 3

C\code\advprogram\lec10-sdl\main.cpp Windows (CR+LF) WINDOWS-1252 Line 54, Column 1 Insert Modified Read/Write  default ES)

S m— o s v r— 3:04
&8 O Askmeanyth I O M ® 4 F E X @ m R F - @ A B NG e B




To kin tam giac

for (int 1 = @; i < size; ++1)

/* Filled Triangle */ {
case 2: for (int j = 0; j < 3; ++j)
{ {
int curX = painter.getX(); painter.turnLeft(120);
int curY = painter.getY(); painter.moveForward(size - i);
painter.setColor(WHITE_COLOR); }
painter.turnLeft(60); painter.setPosition(curX, curY);
int size = 150; painter.jumpBackward(i+l);
¥
painter.setPosition(curX, curY);
Vé cac tam giac co break;

kich thwéc nhé dan } // case 2
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Hinh bat giac

/* Octagon */

case 3:
painter.setPosition(350, 500);
painter.setColor(YELLOW_COLOR);
for (int 1 = 0@; i < 8; ++i)

{ T
painter.moveForward(150); <j ((j?lut?l/ 45do 8 lan va
painter.turnLeft(45);

}

break;



B An Implementation of Code.org Painter
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Sao nam canh

/* Star of fives */

case 4:
painter.setPosition(350, 200);
painter.setColor(YELLOW _COLOR);
for (int i = 9@; i < 5; ++i)
{

painter.moveForward(200); Quay 144 d6 5 1an
painter.turnRight(144); <$] va di toi '

}

break;



<global>
i F | < | @ B
Management
| B
%:\code\advprogram\1ec10—sd1>bin\Debug\sd1.exe 2

C:\code\advprogram\lecl0-sd1>bin\Debug\sdl.exe 4

C:\code\advprogram\lecl0-sd1>bin\Debug\sdl.exe 4

Process terminated with status 0 (0 minute(s), 1

C\code\advprogram\lec10-sdl\main.cpp Windows (CR+LF) WINDOWS-1252 Line 105, Column 1 Read/Write  default
0 o = ol =
O Askme anything d o m® aF EXZ O @R
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Sao sau canh

/* Star of David */
case 5:
painter.setPosition(350, 400);
painter.setColor(YELLOW _COLOR);
painter.turnLeft(60);
for (int i = 9; i < 3; ++i)
{
painter.moveForward(150);
painter.turnLeft(120);

V& 2 tam giac déu

painter.turnLeft(30);
painter.jumpForward(

150 * 2 / 1.73205080757));
// sqrt(3) = 1.73205080757
painter.turnLeft(150);
for (int i = 0; i < 3; ++1i)

{
painter.moveForward(150);
painter.turnLeft(120);

}

break;
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Nhim 8 gai

/* Eight lines crossing at center*/

case 6:
painter.setColor(WHITE_COLOR);

for (int 1 = @; i < 8; ++i)

{
pa%nter.moveForward(lee); Di t6i di Iui 8 14n.
painter.moveBackward(100) ; mé&i 14n quay 45 do
painter.turnLeft(45); -
}

break;
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Sau hinh vuéng

/* Six squares */

case 7:
for (int i = @; i < 6; ++i)
{
for (int j = @; j < 4; ++j)
{
painter.moveForward(100);
painter.turnRight(90);
}
painter.turnLeft(60);
}

break;

-
-

Vé mot hinh vudng

Quay 60 do, vé tiep
hinh vuéng tat ca 6
lan
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e Giai thuat vé hinh tron
o Thuét toan diém gitra
m hitps://en.wikipedia.org/wiki/Midpoint circle algor

ithm


https://en.wikipedia.org/wiki/Midpoint_circle_algorithm
https://en.wikipedia.org/wiki/Midpoint_circle_algorithm

void Painter::createCircle(float radius)

{

double rad = (angle / 180) * M _PI;
int centerX = x + cos(rad) * radius;
int centerY =y - sin(rad) * radius;

int dx = radius;
int dy = 0;
int err = 0;



void Painter::c

{

double rad

int
int

int
int
int

centerX
centerY

a
X
]

rai

Q
<
]

while (dx >= dy) {
SDL_RenderDrawPoint(renderer,
SDL_RenderDrawPoint(renderer,
SDL_RenderDrawPoint(renderer,
SDL_RenderDrawPoint(renderer,
SDL_RenderDrawPoint(renderer,
SDL_RenderDrawPoint(renderer,
SDL_RenderDrawPoint(renderer,
SDL_RenderDrawPoint(renderer,

if (err <= 0) {
dy += 1;
err += 2*dy + 1;

centerX
centerX
centerX
centerX
centerX
centerX
centerX
centerX

+
+

centerY
centerY
centeryY
centeryY
centeryY
centerY
centeryY
centerY

Tir 1 diém suy ra 7 diém
khac bang tinh doi xrng
cua hinh tron

+ + + +

¥ e Tinh diém ké tiép (t&ng dy
if (err > 0) hodc giam dx 1 diém anh)
dx -= 1; bang cach kiém tra err
err -= 2%dx + 1; Chi tiét thuat toan
} https://en.wikipedia.org/wiki/Mid
} // while point_circle_algorithm

} // createCircle()

dy);
dx);
dx);
dy);
dy);
dx);
dx);
dy);


https://en.wikipedia.org/wiki/Midpoint_circle_algorithm
https://en.wikipedia.org/wiki/Midpoint_circle_algorithm

/* Circles in line */

case 8:
painter.clearWithBgColor(BLACK_COLOR);
painter.setColor(RED_COLOR);
painter.setPosition(150, 150);
for (int 1 = @; i < 10; ++i)

{

painter.createCircle(100); Vé mét hinh tron,

painter.jumpForward(30); <$] nh&c bat 1én, di toi
} 30 diém anh
break;
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C:\code\advprogram\lecl0-sd1>bin\Debug\sdl. exe
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T CIUCEss CEIMINSUEG WILH SCECUS U U MINUCE ST 5
r]o error(s), 0 warning(s) (0 minute(s), 0 second(.

C\code\advprogram\lec10-sdl\main.cpp Windows (CR+LF) WINDOWS-1252 Line 160, Column 39 Read/Write  default
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Vong tron cac hinh tron

/* Circles in circle */

case 9:
painter.setPosition(350, 150);
painter.clearWithBgColor(BLACK_COLOR);
for (int 1 = @; i < 20; ++i)

{
painter.setRandomColor(); V& 2 hinh tron lign
painter.createCircle(100); <j nhau d& tao cam
painter.jumpForward(1); giac canh day hon
painter.createCircle(100); L 2 .

. . . bi t&i 50 diém anh,
painter.jumpForward(50); <j xoay huéng 18 do
pain‘ter‘.‘tur‘nRigh‘t(18); 18 x 20 Ién — 36066

) .

break;
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Nhiéu hinh vuéng

/* Ten squares in circle */

case 10:
void Painter::createSquare(float size
{ g ( ) painter.setColor(WHITE_COLOR);
for (int 1 = 0; i < 10; ++i
for (int 1 = 0; 1 < 4; ++i) { . ( 5 5 )
moveForward(size);
( )3 //painter.randomColor();
turnLeft(90); )
} painter.createSquare(100);
} painter.turnRight(36);
}

break;
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/* Multitude lines in cicles */
case 11:
for (int 1 = 9; i < 90; ++i)

{

painter.setRandomColor();
painter.moveForward(150);
painter.jumpBackward(150);
painter.turnRight(4);

}

break;
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void Painter::createParallelogram(
float size)

for (int 1 = 0; i < 2; ++i) {
moveForward(size);
turnLeft(60);
moveForward(size);
turnLeft(120);

/* Pattern of Ten parallelograms */

case 12:
painter.setColor(WHITE_COLOR);

for (int i = @0; i < 10; ++i)

{
painter.createParallelogram(1090);
painter.turnRight(36);

}

break;
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Nhiéu hinh tron 16ng nhau

/* Five and five cirles */

//*

case 13:
painter.setColor(WHITE COLOR);
painter.clearWithBgColor(GREEN_COLOR);
for (int 1 = @; i < 5; ++1i)

{
painter.createCircle(100);
painter.createCircle(50);
painter.turnRight(72);

}

break;
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Bdng tuyét 8 canh

https://github.com/tglong/advprogram/archive/3677

/* Snow flake*/ 695699840c851d6e22972eb4ff7353540e00.zip
case 14:
painter.setColor(WHITE COLOR); for (int j = @; j < 3; ++3j)
for (int 1 = @; i < 8; ++i) {
{ painter.turnLeft(45);
int size = 40; painter.moveForward(size);
painter.moveForward(size); painter.jumpBackward(size);
// code vé& mdét canh tuyét painter.turnRight(90);
painter.jumpBackward(4*size); painter.moveForward(size);
painter.turnRight(45); painter.jumpBackward(size);
} painter.turnLeft(45);
break; painter.moveForward(size);
}
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Vé anh JPG, PNG

e Thém thw vién SDL2 image

O https://www.libsdl.org/projects/SDL image/

O SDL2 image.dll, lib-jpeg9.dll, libpng16-16.dll, libtiff-5.dll vao thw muc ma ngudn
O http://lazyfoo.net/tutorials/SDL/07 _texture_loading_and_rendering/index.php

Poc anh vao SDL_Surface (bitmap)
Chuyén sang SDL_Texture (phu thudc driver)

Dung SDL_RenderCopy() vé SDL_Texture
Giai phong SDL_ Texture



https://www.libsdl.org/projects/SDL_image/
http://lazyfoo.net/tutorials/SDL/07_texture_loading_and_rendering/index.php

Chuan bi SDL Texture

SDL_Texture* Painter::loadTexture( string path )
{

SDL_Texture* newTexture = NULL;
SDL_Surface* loadedSurface = IMG_Load( path.c_str() );
if ( loadedSurface == NULL )
cout << "Unable to load image " << path << " SDL_image Error: "
<< IMG_GetError() << endl;
else {
newTexture = SDL_CreateTextureFromSurface( renderer, loadedSurface );
if( newTexture == NULL )
cout << "Unable to create texture from
<< SDL_GetError() << endl;
SDL_FreeSurface( loadedSurface );

<< path << " SDL Error:

}

return newTexture;



bool Painter::createImage( SDL_Texture* texture )

{

if( texture == NULL ) return false;
SDL_RenderCopy( renderer, texture, NULL, NULL );
return true;
} /* Load image */
case 16:

e {
Giai phong Texture if (argc <= 2) {

cout << "Please provide image file path" << endl;
SDL_Texture* texture = NULL; break;

}

texture = painter.loadTexture(argv[2]);

SDL_DestroyTexture(texture); painter.createImage(texture);

qUitSDL(); )

break;
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284 e
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R, R RS i ®
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Logs & others X
4| /) Code:Blocks X | ') Search results X | /) cc 4
—————————————— Build: Debug in sdl (compiler:
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e Thwvién SDL
o cai dat, khoi tao, str dung, giai phéng
e Xay dwng API ve
o Lop Pain:ter
e V& hinh bang but vé
o Puwérng thang, hinh vudng, tam giac ...
o Phoi hop tao thanh céc hinh tuyét dep
o Vé anh JPG, PNG

e Ve hinh fractal
o Ky thuat dé quy



https://en.wikipedia.org/wiki/Fractal

https://www.youtube.com/watch?v=0j{Gaio87u3A

Tap hop Mandelbrot

e Hinh fractal
o Cang phéng to, cang nhiéu chi tiét dep
o Toan hoc cham dén nghé thuat


https://en.wikipedia.org/wiki/Fractal
https://www.youtube.com/watch?v=0jGaio87u3A

Tap hop Mandelbrot

e V&i mbi sO phirc ¢ = Xq +iy, (Mot diém trén

mat phang), 1ap ddy so6 phirc z =x tiy
o z,=0= O +i0
o z =z°+cC
o Néu day phan Ki thi c khong thudc tap hop
o Tomauvcylsonma |z |°=x ?+y ?2>4 (phan ki)
o M@i s6 n (rng v&i Mot mau trong bang mau (pallette)

e Néu n > MAX ITERATION, coi c thudc tap
hop (t6 mau den)




Thuat toan diém thoat (escape)

For each pixel (Px, Py) on the screen, do:
{
x0 = scaled x coordinate of pixel (scaled to lie in the Mandelbrot X scale (-2, 1.5))
y0 = scaled y coordinate of pixel (scaled to lie in the Mandelbrot Y scale (-2, 1.5))
x =y =0.0
iteration = 0
max_iteration = 1000
while (x*x + y*y < 2*2 AND iteration < max_iteration) {
xtemp = x*x - y*y + x0
y = 2*¥x*y + y0
x = xtemp https://en.wikipedia.org/wiki/Mandel
iteration = iteration + 1 brot_set#Escape_time_algorithm

b
color = palette[iteration]
plot(Px, Py, color)

b



https://en.wikipedia.org/wiki/Mandelbrot_set#Escape_time_algorithm
https://en.wikipedia.org/wiki/Mandelbrot_set#Escape_time_algorithm

Chuyén doi toa do

Toa dd hién thi < toa do trén mat phang phirc

(O,O)O(X — Anh xa gitra 2 hé toa do
e Toa dd hién thi (man hinh)
(Xwin’ywin) ® Toa dé mét phéng phl:PC
@

T _ win_ (x Tpnin) + X
complex — . maxr — Lmin min
b width

o Ywin
(Xmax’ymax) ® ycomplel“ N h@@ght
(width, height)

void drawMandelbrot(Painter& painter, float xmin = -2, float ymin = -1.5, float xmax = 2, float ymax = 1.5);

(Xcomplex’ycomplex)

(ymcm: T ymm) + Ymin

case 17:
drawMandelbrot(painter);
break;



void drawMandelbrot(Painter& painter, float xmin, float ymin, float xmax, float ymax)

{
int width = painter.getWidth(), height = painter.getHeight();

const int MAX_ITERATION = 1000;
for (int px = @; px < width; px++) {
for (int py = @; py < painter.getHeight(); py++) {
float x0 = (float)px / width * (xmax-xmin) + xmin, x = @;
float yo = (float)py / height * (ymax-ymin) + ymin, y = 0; <:t]
int iteration = 0;
while (x*x+y*y < 2 && iteration < MAX_ITERATION) {
float xtemp = x*x-y*y+xo;

y = 2¥x*y+ye; <j
x = xtemp;

iteration++;

}

SDL_Color color = iteration < MAX_ITERATION ?
PALLETTE[iteration % PALETTE_COUNT] : BLACK_COLOR;

painter.setColor(color);

cai dat ham nay

. . St dung
painter.drawPoint(px, py); <j SDL_RenderDrawPoint(renderer, px, py)

Chuyén ddi
toa do tw

(px,py) qua
(x0,y0)

Tinh diém
thoat cua
¢ = (x0,y0)

Kiém tra ¢
cd nam
trong tap
Mandelbrot



http://stackoverflow.com/questions/16500656/which-color-gradient-is-used-to-color-mand

elbrot-in-wikipedia

const SDL_Color PALLETTE[] = {
SDL_Color({66, 3@, 15}), SDL_Color({25, 7, 26}),
SDL_Color({9, 1, 47}), SDL_Color({4, 4, 73}),
SDL_Color({@, 7, 100}), SDL_Color({12, 44, 138}),
SDL_Color({24, 82, 177}), SDL_Color({57, 125, 209}),
SDL_Color({134, 181, 229}), SDL_Color({211, 236, 248}),
SDL_Color({241, 233, 191}), SDL Color({248, 201, 95}),
SDL_Color({255, 170, ©0}), SDL Color({204, 128, 0}),
SDL_Color({153, 87, ©}), SDL Color({106, 52, 3})

}s

const int PALETTE_COUNT = sizeof(PALLETTE) / sizeof(SDL_Color);


http://stackoverflow.com/questions/16500656/which-color-gradient-is-used-to-color-mandelbrot-in-wikipedia
http://stackoverflow.com/questions/16500656/which-color-gradient-is-used-to-color-mandelbrot-in-wikipedia

[ S

| (2]
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Management X

X

main.cpp X | painter.cpp

4 | Projects | Symbols Files | FSymbols >

# " An Implementation of Code.org Painter

= Headers

using namespace std;

Q Workspace 2
.5 sdl 5
=8 Sources 4
main.cpp 5

painter.cpp & $#inc "nainter.h"
7
8
9
]

const

[N
-

const i

]
C:\Users\doe\Documents\advprogram\lec10-sdl>bin\Debug\sdl.exe 1

C:\Users\doe\Documents\advprogram\lec10-sdl>bin\Debug\sdl.exe 17
C:\Users\doe\Documents\advprogram\lec10-sd1>bin\Debug\sdl.exe 17

C:\Users\doe\Documents\advprogram\lec10-sdl>bin\Debug\sdl.exe 17

22 int main(int argc, char* a
23 [t

24 srand(time (0)):

25

26

27

28

29

30

Painter painter (window

3

<

Logs &others

4| /) Code::Blocks X | ' Search results x| A

-- Run: Debug in sdl (compiler

existence: C:\Users\doe\Documg
C:\Program Files (x86)\CodeBloCRS

Executing:

https://github.com/tglong/advprogram/archive/9d8e1a0d5aed0f94e1

095d89813cf0b2ee99bb21.zip

2/26/2017


https://github.com/tqlong/advprogram/archive/9d8e1a0d5aed0f94e1095d89813cf0b2ee99bb21.zip
https://github.com/tqlong/advprogram/archive/9d8e1a0d5aed0f94e1095d89813cf0b2ee99bb21.zip

#7 AnImplementation of Code.org Painter - 5 X &7 AnImplementation of Code.org Painter

(0, 0, 2*0.5, 1.570.5) 2*0.17,1.5*0.17, 2*0.25,1.5*0.25



Fractal dé quy

e Khai niém dé quy trong toan hoc / lap trinh
o M6t doi twong (co tham sd) dwoe dinh nghia théng
qua chinh né v&i tham sb khéac (thwdéng nhd hon)
o Tbng céac so tw nhién tlr 1 dén n: s(n) = n + s(n-1)
o Giai thwa: factorial(n) = n * factorial(n-1)
o Fibonaci: fibo(n) = fibo(n-1) + fibo(n-2)
e Hinh fractal dé quy
o http://natureofcode.com/book/chapter-8-fractals/
o Self-similarity: each part is a “reduced-size copy
of the whole.” (Mandelbrot)



http://natureofcode.com/book/chapter-8-fractals/

Tinh giai thwa

Diéu kién

if (n==1) { dirng dé quy

return 1;
} else {
return n * factorial(n-1);

int factorial(int n) { <$J

}
}



Vé hinh tron 16ng nhau

void drawRecursiveCircle(Painter& painter, float radius = 400);

case 18:
painter.jumpBackward(400);
drawRecursiveCircle(painter, 400);
break;

void drawRecursiveCircle(Painter& painter, float radius)

{ Didy Kién da
painter.createCircle(radius); Ieu kieh de
L f(rads 2 quy (ban kinh
if(radius > 2) { , &n hon 2)
painter.jumpForward(radius*e.25f);
drawRecursiveCircle(painter, radius*e.75f);
painter.jumpBackward(radius*e.25f);






Veé 2 hinh tron bén trai, ph

void drawRecursiveCircle2(Painter& painter, float radius)
{
painter.createCircle(radius);
if(radius > 2) {
painter.jumpBackward(radius / 2);
drawRecursiveCircle2(painter, radius / 2);
painter.jumpForward(radius * 2);
drawRecursiveCircle2(painter, radius / 2);
painter.jumpBackward(radius*3/2);






Thém 2 hinh tron tren, dwoi

void drawRecursiveCircle4(Painter& painter, float radius)

{

painter.createCircle(radius);

if(radius > 8) {
float x = painter.getX(), y = painter.getY();
painter.setPosition(x-radius/2,y);
drawRecursiveCircle4(painter, radius / 2);
painter.setPosition(x+radius/2,y-radius);
drawRecursiveCircle4(painter, radius / 2);
painter.setPosition(x+radius*3/2,y);
drawRecursiveCircle4(painter, radius / 2);
painter.setPosition(x+radius/2,y+radius);
drawRecursiveCircle4(painter, radius / 2);
painter.setPosition(x,y);
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PDuwong Koch

void drawKoch(Painter& painter, float len, int levels)

if (levels == 1) { - " aed 0 /At

i evels == wart s _ond \
painter.moveForward(len); . > = —Sd0 e e

} else { 'V divided by 3

drawKoch(painter, len/3, levels-1);
painter.turnLeft(60);
drawKoch(painter, len/3, levels-1);
painter.turnRight(120);
drawKoch(painter, len/3, levels-1);
painter.turnLeft(60);
drawKoch(painter, len/3, levels-1);



¥ ' AnImplementation of Code.org Painter 24 = X




_ # ' AnImplementation of Code.org Painter . = X

https: ithub.com/tglong/advprogram/archive/b
£6e82b1c9465dc78b3c2a9bdcdf2d79b83a584c.zip



https://github.com/tqlong/advprogram/archive/bf6e82b1c9465dc78b3c2a9bdcdf2d79b83a584c.zip
https://github.com/tqlong/advprogram/archive/bf6e82b1c9465dc78b3c2a9bdcdf2d79b83a584c.zip

e Viét thém ham trong Painter
o Vé hinh chir nhat
o Vé banh rang (trong co khi)

e \Veé tap hop Julia
o https://en.wikipedia.org/wiki/Julia set
e Tim kiém va vé céc loai fractal dé quy
e Tim hiéu cach ghi anh thanh tép JPG, PNG
e Thi strc: phat trién phan mém quan ly anh
trén may: xem anh, slideshow, thumbnails ...



https://en.wikipedia.org/wiki/Julia_set

