#include <main.h>
#define LCD_ENABLE_PIN PIN_D2
#define LCD_RS_PIN PIN_D0
#define LCD_RW_PIN PIN_D1
#define LCD_DATA4 PIN_D4
#define LCD_DATA5 PIN_D5
#define LCD_DATA6 PIN_D6
#define LCD_DATA7 PIN_D7

#include <lcd.c>

unsigned int RV1;									//integer designation RV1 for the adc value																	
unsigned int prev_kitt_input;						//integer designation prev_kitt_input
unsigned int prev_but_input;						//integer designation preb_but_input
unsigned int refresh_lcd;							//variable designation for refresh lcd
unsigned int anti_c,  clo, stop;					//integer designation for anti_c, clo, stop

//---------------------------------------------------------------------------------------------------------------------

void analog(void) {									//analog function start
	set_adc_channel(0);								//sets the adc channel we are using
	delay_us(30);									//time delay
	RV1 = read_adc();								//assigns a value to RV1 - the value that is on the adc
	lcd_gotoxy(6,1);								//assigns which position the text will go to on the lcd display
	printf(lcd_putc,"RV1 = %3u", RV1);				//prints text onto the lcd display
}													//end of the analogs function

//---------------------------------------------------------------------------------------------------------------------

void motor_direction(void) {						//start of the motor_direction function
	analog();										//calls the subroutine analog, in order to get a value from the potentiometer
	output_b(RV1);									//outputs the value of the potentiometer onto port b to show the number in binary form
	if(RV1 <= 75) {									//comparing the value of RV1 to 75
		clo = 0;									//sets the variable to 0 to clear any previous declerations
		stop = 0;									//^^
		output_high(pin_C1);						//if the value of RV1 < 75 the pin C1 is set high
		output_low(pin_C0);							//pin_C0 is set low
		lcd_gotoxy(4, 2);							//assigns a position for the text anti-clockwise
		printf(lcd_putc,"Anti-Clockwise");			//prints anti-clockwise on the lcd display
		if(anti_c == 0) {							//testing if this variable is equal to zero
			anti_c = 1;								//setting the variable to 1 to perform a latching function, so it only display once
			printf("\fAnti-clockwise");				//displays Anti-clockwise onto the virtual terminal, "\f" clears the words previously on the terminal
		}
	}												//end of if statement
	if(RV1 >= 175) {								//comparing RV1 to 175
		anti_c = 0;									//clears any value attached to that variable
		stop = 0;									//^^
		output_high(pin_C0);						//if RV1 is greater than 175 pin C0 is set high
		output_low(pin_C1);							//pin C1 is set low
		lcd_gotoxy(4, 2);							//assigns a position on the lcd display
		printf(lcd_putc," Clockwise   ");			//prints clockwise on the lcd display
		if(clo == 0) {								//checks to see if this variable is zero
			clo = 1;
			printf("\fclockwise");
		}
	}												//end of if statement
	if(76 <= RV1 && RV1 <= 174) {					//comparing RV1 to 76 & 174
		anti_c = 0;
		clo = 0;
		output_low(pin_C1);							//if RV1 is between 76 and 174 output pins C1 and C0 are set low
		output_low(pin_C0);
		lcd_gotoxy(4, 2);							//assigns a position on the lcd display
		printf(lcd_putc,"   Stopped    ");			//prints stopped onto the lcd display into the assigned position
		if(stop == 0) {	
			stop = 1;
			printf("\fstopped");
		}
	}												//end of if statement
}													//end of motor_direction function

//---------------------------------------------------------------------------------------------------------------------

void adc_led(void) {								//start of adc_led 
	analog();										//runs the function analog to get a value from the potentiometer
	output_b(RV1);									//outputs the value from the potentiometer onto port b
	printf("RV1 = %3u \r", RV1);					//displays this value in the virtual terminal
}													//end of adc_led

//---------------------------------------------------------------------------------------------------------------------

void kitt_mode(void) {																		//function to turn the leds into the lights from the famous car Kitt from knight rider
	unsigned int ledl_r[] = {1, 2, 4, 8, 16, 32, 64, 128, 128, 64, 32, 16, 8, 4, 2, 1};		//this array contains the order in which the leds will turn on to produce the kitt effect
	
	output_low(pin_C0);																		//clears the pins associated with the motor	
	output_low(pin_C1);
	output_b(0);																			//clears the leds in preparation for the kitt mode

	for(int i = 0; i < 16; i++) {															//this for loop will iterate variable 'i' up to 16
		output_b(ledl_r[i]);																//outputs the value on the array according to the index i
		delay_ms(200);																		//time delay inbetween leds switching on and off
	}
}																							//end of kitt mode function

//---------------------------------------------------------------------------------------------------------------------

void motor_hold(void) {								//start of the motor function for task 3
	if(input(pin_A1)) {								//testing if the button is pressed
		output_high(pin_C0);						//setting pin C0 high
		output_low(pin_C1);							//sets pin C1 low to make the motor spin clockwise
		lcd_gotoxy(27, 1);							//assigns a position on the lcd display for the message
		printf(lcd_putc,"on ");						//displays the string "on " onto the lcd display

		if(prev_but_input == 0) {					//testing if the variable prev_but_input is equal to 0 (latching function)
			prev_but_input = 1;						//attaches the value 1 to the variable prev_but_input
			printf("\fon ");						//displays the word 'on' in the virtual terminal
		}										
	}
	else {			
		if(prev_but_input == 1) {					//testing if the variable prev_but_input is equal to 1, which it will be due to line 84
			prev_but_input = 0;						//equates prev_but_input to 0
			printf("\foff");						//displays off in the virtual terminal
		}
		output_low(pin_C0);							//if the button is not pressed, both pins are switched low to stop thye motor from spinning
		output_low(pin_C1);
		lcd_gotoxy(27, 1);							// assigns a position on the lcd display for the next message
		printf(lcd_putc,"off");						//prints 'off' onto the lcd display
	}
}													//end of motor function

//---------------------------------------------------------------------------------------------------------------------

void main() {										//main function
	setup_adc_ports(sAN0);							//initialisation code for the adc												
	setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);	//initialisation code for the adc
	lcd_init();										//initialisation code for the lcd display							

	while(TRUE) {									//this will loop eternally

		if(input(pin_A2)) {							//testing if switch a has been switched on
			motor_direction();						//calls the function motor_direction
		}

		if(input(pin_A3)) {							//testing if switch b has been switched on
			output_low(pin_C0);						//clears the motor pins
			output_low(pin_C1);
			adc_led();								//calls the function adc_led
		}

		if(input(pin_A4)) {							//testing if switch c has been pressed
			output_b(0);							//clears the leds
			motor_hold();							//calls the function motor_hold
		}

		if(input(pin_A5)) {							//testing if switch d has been pressed 
			if(prev_kitt_input == 0) {				//testing if the value associated with prev_kitt_input is zero 
				prev_kitt_input = 1;				//equates the variable to 1
				lcd_gotoxy(27, 2);					//assigns a position on the lcd display for the next message
				printf(lcd_putc,"Kitt Mode");		//displays kitt mode on the lcd display
				printf("\fKitt Mode\r");			//prints kitt mode on to the virtual terminal, once
			}
			Kitt_mode();							//calls the subrountine kitt_mode
		}
		else {
			if(prev_kitt_input == 1) {				//testing if the variable prev_kitt_mode is equal to one
				prev_kitt_input = 0;				//equates prev_kitt_input to 0
				printf(lcd_putc,"\f");				//clears the lcd display
				printf("\f");						//clears the virtual terminal
			}
		}
	}
}
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