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Funni square

Argument

Motivul pentru care am ales sa fac acest proiect este de a experimenta cu a intelege
sistemele low-level de interactiune intre program si sistemul de operare, de a
concepe un motor de joc video de la zero si de a iesi din aria de comfort din sfera
informaticii, lucrdnd pe o bibliotecd ce nu este predatd la scoald, cu putin sau
aproape deloc ajutor din mediul extern.

Programul in sine este facut in limbajul de programare C. Am ales acest limba;
datoritd ecosistemului sau matur, utilizare foarte mare in Embedded si Systems
Programming si sintaxei sale corente si disciplinate, prezentate foarte bine in cartea
»The C Programming Language”. Abstractizarea este fundamentald pentru
dezvoltarea aplicatiilor software, din acest motiv am ales biblioteca Simple
DirectMedia Layer care este disponibilda in mai multe platforme (Windows,
GNU/Linux, BSD, MacOS, etc.). Aceasta biblioteca ofera posibilitatea de a
interactiona cu grafici si sisteme de input pentru a concepe un software complex,
rapid, eficient si portabil. Foarte multe jocuri video create de la zero utilizeaza
biblioteca SDL2.

Acest proiect este o demonstratie a afisarii pe ecran unui patrat pe o fereastra,
acesta miscandu-se constant intr-o directie diagonala pana cand atinge o margine a
ferestrei, sau cand cursorul mouse-ului atinge forma geometrici. In acest sens,
programul demonstreazi logica randarii pe ecran, cadru cu cadru, a canvasului si
de procesare a evenimentelor de input. Fiecare atingere a patratului cu mouse-ul va
fi numadrat intr-un counter.


https://libsdl.org/
https://libsdl.org/

Logica programului

Din natura complexitdtii acestei biblioteci, logica de initializare este foarte
verboasi. Intai se declara variabilele globale ce vor fi folosite pe parcursul rularii
(automat vor fi initializate cu valori nule), apoi in interiorul functiei init_program()
se initializeaza intai in memorie scheletul bibliotecii SDL2 respectiv SDL2 TTF,
in acelasi timp verificand daca initializarea a fost efectuatd cu succes. Ulterior,
restul variabilelor vor fi initializate de reguld dinamic utilizind fie functiile
prestabilite furnizate de SDL precum SDL CreateWindow() sau manual utilizind
calloc(). Exista de asemenea si multe verificari de initializare, pentru a asigura un
comportament normal al programului.

Imediat dupd, se initializeaza incrementarea pozitiei patratului prin intermediul
structurii pos, definitia acesteia fiind regasitd in headerul window.h, impreuna cu
pozitia initiald a patratului, acesta fiind amplasat aproximativ pe la mijloc. Se mai
initializeazd s1 un vector de caractere care are ca scop afisarea pe ecran a
counterului.

Ulterior, se intrd intr-o structura repetitiva nedeterminata pentru a mentine fereastra
programului deschis. Se creazd de fiecare data valori de tip boolean pentru
determinarea marginilor ferestrei, apoi se creaza counterul in sine pentru a fi
pregitit de afisare, apoi se trece la logica randarii in sine. Pe SDL, orice
manipulare de canvas se face in culise, ca apoi sa fie afisat rezultatul final prin
intermediul functiet SDL_RenderPresent(). Dupa ce se verifica limitele pentru a
schimba directia formei geometrice, se trece la logica procesarii evenimentelor.

Pe SDL, miscarea ferestrei, apasarea tastaturii, miscarea cursorului, sau apasarea
butonului de inchidere sunt considerate evenimente. Aceste evenimente se aduna
intr-o stivd ce va fi eliberatd odatd cu procesarea fiecarui eveniment in parte.
Pentru a asigura un comportament previzibil, se creaza o altd structurad repetitiva
pentru a elibera complet stiva evenimentelor pentru fiecare iteratie a structurii
repetitve principale. Pentru a filtra ce evenimente vor fi procesate, se utilizeaza un
switch care se ocupa strict de evenimentul de inchidere respectiv cel al cursorului.
Pentru evenimentul de tip SDL MOUSEMOTION, este impusd conditia
check interaction in_rect(), unde se verifica dacd cursorul se afld in interiorul
patratului. In caz afirmativ, se schimba sensul, se amplaseazi intr-un loc aleatoriu
si se schimba culoarea fundalului tot cu o valoare aleatorie.



Viteza structurilor repetitive depinde de viteza nucleului procesorului, asadar
pentru a tranzitiona la urmatorul cadru la fel pe toate platformele, s-a introdus
SDL_Delay() pentru a opri de executia timp de 3 milisecunde si pentru a reduce
utilizarea procesorului.

Instalarea programului

Hello There

Codul sursa este disponibil pe GitHub pe pagina https://github.com/Ty3r0X/funni-
square. Deoarece am lucrat la acest proiect pe GNU/Linux, instructiunile din
fisierul README.md se aplica doar acolo.

Instalarea pe GNU/Linux
Se presupune utilizarea unei distributii bazate pe Debian. Pe un terminal se va rula:

# instalare dependency-uri

sudo apt install git libsdl2-dev libsd12-ttf-dev

# furnizare cod sursa direct de pe GitHub

git clone https://github.com/Ty3r0X/funni-square



https://github.com/Ty3r0X/funni-square
https://github.com/Ty3r0X/funni-square
https://github.com/Ty3r0X/funni-square

cd funni-square/

# compilarea programului
make

# rularea programului
./project

Instalarea pe Windows
Se presupune ci este instalat Code::Blocks impreuna cu MingW. Intai se identifica
folderul MingW, de regula este situat in C:\Program Files\CodeBlocks\MingW\.

I bin

I include

il iib

M libexec
I share
L] w64-mingw32

. version_info.txt 1TKB 11/21/2023 11:25 PM

Intai se vor descirca bibliotecile SDL2 si SDL2_ttf pentru MingW. Apoi, tot
continutul din folderul x86 64-w64-mingw32 din ambele arhive va fi mutat pe
folderul MingW respectiv folderul x86 64-w64-mingw32 situat tot in interiorul
MingW.

ComputerMome Hardwars Advanced  Systom Proteckon Remota
Youmustbe logged on 35 an Administaior o make most of hese changes.
Vi flacts, processor scheduling, memory usage. and virtual memery
User variables for Ty3r0X
Setings Variable Value
UserProfies OneDrive cu \OneDrive =
Path pData\Local\Microsaft\WindowsAppsiCAls | %
Deskiop sefings related o your sign-in
TEMP pData\LocahTemp Edit
Seting MP y3r0X\AppData\Local\Temp
Browse.
m failure, and debugging information Delete
Sefng New_ Edit
Move Up
C\Program Files\Docker\Docker\resources\bin
Ervironment Variable:
= System variables
Move Dawn
Variable
Chocalateyinstall
ComSpec Edit text...

DriverData C:AWindows\System324 Drivers\DriverData
NUMBER_OF PROCESSORS 4

0s Windows NT

Path CAWINDO CAWINDOWS;C.

PATHEXT COMEXE.BAT, CMD; VBS, VBE. IS, ISE. WSF. WSH, MSC

New.. Edit



https://github.com/libsdl-org/SDL/releases/download/release-2.28.5/SDL2-devel-2.28.5-mingw.zip
https://github.com/libsdl-org/SDL_ttf/releases/download/release-2.22.0/SDL2_ttf-devel-2.22.0-mingw.zip

Apoi, se vor deschide setarile pentru modificarea Enviroment Variables. Pe User
Variables sau System Variables, se identifica intrarea Path, apoi se da click pe
butonul Edit, New, Browse, iar apoi idenificati folderul bin din interiorul MingW.
Dupa, se da click pe OK, se va deschide un Command Prompt si se va scrie gcc.
Daca apare gcc: fatal error: no 1nput files compilation
terminated, uneltele pentru compilarea programului au fost instalate cu succes.
Pe un browser, deschideti https://github.com/Ty3r0X/funni-square, apasati butonul

verde Code, apoi Download ZIP. Dupa ce fisierele sunt dezarhivate, se va deschide
un nou Command Prompt in acel folder si se va rula comanda ming32-make. Daca
nu au aparut erori, se va deschide executabilul project.exe.

Microsoft Windows [Version 10.0.22621.2715]
(c) Microsoft Corporation. All rights reserved.

C:\Users\Ty3r@X\Desktop\funni-square>mingw32-make

gcc src/rectangle.c —c -std=c99 —Werror —Wno-padded -Wno-disabled-macro-expansion -pedantic -Isrc/ -g -o "src/rectangle.
o

gce src/init.c -c -std=c99 -Werror -Wno-padded -Wno-disabled-macro-expansion -pedantic -Isrc/ -g -o "src/init.o"

gce src/main.c -c -std=c99 -Werror —Wno—padded -Wno-disabled-macro-expansion -pedantic -Isrc/ -g -o "src/main.o"
gcc src/rectangle.o src/init.o src/main.o -lmingw32 -1SDL2main —1SDL2 -1SDL2_ttf -o "project"

C:\Users\Ty3r@X\Desktop\funni-square>project.exe
MMXXIII Ty3r0X - The Eye shall forsee...
project.exe

Quit event detected, now exiting.

Codul sursa

if (y_limit) Hello There
ray.y == -1;

while (SDL_PollEvent (main_event))
switch (main_event->type) {

se SDL_QUI
printf ("Q
SDL_Destro

se SDL_MOUSEMOTION:
if (check_
printf (

main_event->motion.y);

ray.x == -1;
ray.y *= -1;

A138 rectangle->x
A 139 rectangle->y
=

= rand
= rand

As bg_red
» ./project
MMXXIII Ty3réXx
./project

¥ TERMINAL SO 2]

% init.c - executes initialization functions + allocations


https://github.com/Ty3r0X/funni-square

* Copyright (C) MMXXIII Patrick D. Covaci <ty3r@xachaox.ro>

* The source is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of

* FITNESS FOR A PARTICULAR PURPOSE.

*/

#include "window.h"

#include <SDL2/SDL_error.h>
#include <SDL2/SDL_events.h>
#include <SDL2/SDL_pixels.h>
#include <SDL2/SDL_rect.h>
#include <SDL2/SDL_render.h>
#include <SDL2/SDL_surface.h>
#include <SDL2/SDL_ttf.h>
#include <SDL2/SDL_video.h>
#include <stdio.h>

#include <stdlib.h>

/+ Global variables */

SDL_Window *window;
SDL_Renderer *main_render;
SDL_Event *main_event;
SDL_Texture *background;
SDL_Rect =*rectangle;
SDL_Surface *text_surface;
SDL_Texture xtext_texture;
TTF_Font *text_font;

SDL_Color xtext_color;



SDL_Rect counter_box;

int
init_program (void) {

/* Initialization Checks =*/

if (SDL_Init (SDL_INIT_VIDEO) < 0)

return fprintf (stderr, "SDL initialization error: %s\n", SDL_GetError ());

if (TTF_Init () < 0)

return fprintf (stderr, "Font initialization error: %s\n", SDL_GetError ())

/* window variable initialization =*/

window = SDL_CreateWindow ("Hello There",
POS_X,

POS_Y,

SCREEN_WIDTH,

SCREEN_HEIGHT,

SDL_WINDOW_SHOWN);

if (window == NULL) {
return fprintf (stderr, "SDL Window Creation Error: %s\n", SDL_GetError ())

}

/* Background initialization */

main_render = SDL_CreateRenderer (window, -1, 0);
background = SDL_CreateTexture (main_render,
SDL_PIXELFORMAT_RGBA8888,
SDL_TEXTUREACCESS_TARGET,

SCREEN_WIDTH,

SCREEN_HEIGHT);



/* Initialize rectanglex/

rectangle = calloc (1, sizeof (SDL_Rect))
rectangle->w = RECT_SIZE;

rectangle->h = RECT_SIZE;

/* Counter initialization =/

counter_box.x = COUNTER_BOX_X;

counter_box.y = COUNTER_BOX_Y;

text_font = TTF_OpenFont ("arimo.ttf", COUNTER_TEXT_SIZE);

if (text_font == NULL)

fprintf (stderr, "Failed to load counter - arimo.ttf may be missing\n");

text_surface = NULL;

text_texture = NULL;

text_color = calloc (1, sizeof (SDL_Color));
text_color->r = 255;
text_color->g = 255;

text_color->b = 255;

/* A new variable is created called main_event, which is a SDL_Event type, which itself is a structure

= of multiple structures... of events... */

main_event = calloc (1, sizeof (SDL_Event))

if (main_event == NULL) {

return fprintf (stderr, "Failed to allocate memory for main event structure %s\n", SDL_GetError ());

}



return EXIT_SUCCESS;

}

* rectangle.c - defines special functions for rectangles

* Copyright (C) MMXXIII Patrick D. Covaci <ty3r@xachaox.ro>

* The source is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of

* FITNESS FOR A PARTICULAR PURPOSE.

#include "window.h"

#include <SDL2/SDL_stdinc.h>

/* Function to check if a coordinate (x, y) is inside a rectangle */

int

check_interaction_in_rect (int x_cursor, int y_cursor, struct SDL_Rect *rect) {
/* Check X coordinate is within rectangle range */

if (x_cursor >= rect->x &§ x_cursor < (rect->x + rect->w)) {

/* Check Y coordinate is within rectangle range */

if (y_cursor >= rect->y &5 y_cursor < (rect->y + rect->h)) {

/* X and Y is inside the rectangle =*/

return 1;

}

/* X or Y is outside the rectangle x/

return 0;

10



* main.c

% Copyright (C) MMXXIII Patrick D. Covaci <ty3r@xachaox.ro>

* The source is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of

* FITNESS FOR A PARTICULAR PURPOSE.

*/

#include "window.h"

#include <SDL2/SDL_events.h>
#include <SDL2/SDL_render.h>
#include <SDL2/SDL_stdinc.h>
#include <SDL2/SDL_video.h>
#include <stdbool.h>

#include <stdlib.h>

#define HEX_POKE OxFF

#define COUNTER_SIZE 100

int

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

struct pos ray;

int counter = 0;

Uint8 bg_red = 0x00;

Uint8 bg_green = HEX_POKE;

11



Uint8 bg_blue = 0x00;

printf ("MMXXIII Ty3rox\n");

if (init_program () != EXIT_SUCCESS)

return EXIT_FAILURE;

/* Print argv - useless but used to stop

= my compiler from yelling =/

for (int i = 0; 1 < argc; i++)

printf ("%s\n", argv[il);

ray.x = 1;

ray.y = 1;

rectangle->x = (int) SCREEN_WIDTH / 2;

rectangle->y = (int) SCREEN_HEIGHT / 2;

for (;;) {

/* Initialize counter array =/

char counter_text[COUNTER_SIZE];

/* Constantly initialize boolean values for corners, each for loop

% iteration they change values =*/

bool x_limit = (rectangle->x <= 0 || rectangle->x >= SCREEN_WIDTH - RECT_SIZE);

bool y_limit = (rectangle->y <= 0 || rectangle->y >= SCREEN_HEIGHT - RECT_SIZE)

/* Insert counter values into the array */

12



snprintf (counter_text, sizeof (counter_text), "%d", counter);

text_surface = TTF_RenderText_Solid (text_font, counter_text, *text_color);

text_texture = SDL_CreateTextureFromSurface (main_render, text_surface);

/* Snatch counter_box's width and size by querying text_surface x/

SDL_QueryTexture (text_texture, NULL, NULL, &counter_box.w, &counter_box.h);

/* Background renderx/

SDL_SetRenderTarget (main_render, background);

SDL_SetRenderDrawColor (main_render, bg_red, bg_green, bg_blue, 0x00);

SDL_RenderClear (main_render);

/* Rectangle render */

SDL_RenderDrawRect (main_render, rectangle);

SDL_SetRenderDrawColor (main_render, HEX_POKE, 0x00, 0x00, 0x00);

SDL_RenderFillRect (main_render, rectangle);

SDL_SetRenderTarget (main_render, NULL)

SDL_RenderCopy (main_render, background, NULL, NULL);

/* Counter render =/

SDL_RenderCopy (main_render, text_texture, NULL, &counter_box);

/+ All finished, time to show on screen =/

SDL_RenderPresent (main_render);

/* Normally the rect constantly goes up diagonally, if it reaches a

%= corner the next position gets multiplied with -1 on its respective

13



* axis so it goes the opposite direction=*/

if (x_limit)

ray.x *= -1;

if (y_limit)

ray.y *= -1;

/* Clear queue of mouse / keyboard events =*/

while (SDL_PollEvent (main_event))

switch (main_event->type) {

case SDL_QUIT:

printf ("Quit event detected, now exiting.\n");
SDL_DestroyRenderer (main_render);
SDL_DestroyWindow (window);

SDL_Quit ();

return EXIT_SUCCESS;

case SDL_MOUSEMOTION:

if (check_interaction_in_rect (main_event->motion.x, main_event->motion.y, rectangle)) {
printf ("Mouse cursor is inside the square at position (%d,%d)\n",

main_event->motion.x,

main_event->motion.y);

ray.x *= -1;

ray.y *= -1;

rectangle->x = rand () % (int) (SCREEN_WIDTH - 1 - RECT_SIZE);

rectangle->y = rand () % (int) (SCREEN_HEIGHT - 1 - RECT_SIZE);

bg_red = rand () & HEX_POKE;

14



bg_green = rand () & HEX_POKE;

bg_blue = rand () & HEX_POKE;

counter++;

}

break;

default:

break;

}

/% Constantly increment / decrement rectangle position =%/

rectangle->x = rectangle->x + (1 * ray.x);

rectangle->y = rectangle->y + (1 * ray.y);

/* Add a delay, let the CPU breathe */

SDL_Delay (3);

* window.h

* Copyright (C) MMXXIII Patrick D. Covaci <ty3rOxachaox.ro>

* The source is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of

* FITNESS FOR A PARTICULAR PURPOSE.

*/
#ifndef WINDOW_H

#define WINDOW_H

15



#includ
#includ
#includ
#includ
#includ
#includ
#includ
#includ

#includ

#define
#define
#define

#define

#define
#define

#define

#define

#define
#define

#define

extern
extern
extern
extern
extern
extern

extern

16

e <SDL2/SDL.h>

e <SDL2/SDL_pixels.h>
e <SDL2/SDL_rect.h>

e <SDL2/SDL_render.h>
e <SDL2/SDL_stdinc.h>
e <SDL2/SDL_ttf.h>

e <stddef.h>

e <stdio.h>

e <stdlib.h>

SCREEN_WIDTH 800.0
SCREEN_HEIGHT 600.0
POS_X 100

POS_Y 100

COLOR_R OXFF
COLOR_G OXA5

COLOR_B 0x00

RECT_SIZE 100

COUNTER_BOX_X 10
COUNTER_BOX_Y 530

COUNTER_TEXT_SIZE 48

SDL_Window *window;
SDL_Renderer *main_render;
SDL_Texture xbackground;
SDL_Rect *rectangle;
SDL_Event *main_event;
SDL_Surface *text_surface;

SDL_Texture =*text_texture;



extern TTF_Font *text_font;
extern SDL_Color *text_color;

extern SDL_Rect counter_box;

struct pos {
int x;
int y;

b

int init_program (void);

int check_interaction_in_rect (int x_cursor, int y_cursor, struct SDL_Rect *rect);

#endif
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