#include <main.h>
// Import information needed to interact with processor
#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
// Defines pins used by LCD screen, makes program more readable

// Defines motor states, removes amount of random numbers
#define OFF 0
#define CLKW 1
#define ANCLKW 2

// Imports information needed for driving LCD screen
#include <lcd.c>

unsigned checkBit, buttonState = 0; 		// Check bit for making sure screen is only reset 
											// Buttonstate hold previous button state, used for preventimg multiple triggers

/*******************************************************************************************************************
 * Poll_switch gets data from a port and masks out all unnecessary bits
 * 
 * Inputs: None
 * Outputs: Unsigned integer switchState -- 1 nibble where each bit = 1 switch option
 * 
 ******************************************************************************************************************/
unsigned poll_switch (void){
	unsigned switchState = input_a(); 		// Gets input from port A, stored in unsigned int switchState
	return switchState >> 2;				// returns shifted by 2 switchState
}

/*******************************************************************************************************************
 * Poll_pot gets potentiometer input from the ADC on channel 0. Then prints the value and returns it to the caller.
 * 
 * Inputs: None
 * Outputs: Unsigned integer adcVal -- 0-255 number.
 * 
 ******************************************************************************************************************/
unsigned poll_pot (void){
	set_adc_channel(0);						// Sets ADC channel to 0
	delay_us(10);							// Delays by 10 microsecs
	unsigned adcVal = read_adc();			// Reads ADC can assigns to variable adcVal
	lcd_gotoxy(7, 1);						// Moves LCD indexing to 1, 7 (top middle)
	printf(lcd_putc, "RV1: %3u", adcVal);	// Prints potentiometer name and value to LCD, no padding needed
	printf("RV1: %3u\r", adcVal);			// Prints potentiometer name and value to virtual terminal 
	return adcVal;							// Returns adcVal
}

/*******************************************************************************************************************
 * Motor_driver takes uses the state input to drive motors in different conditions.
 * 
 * Inputs: Unsigned integer state -- Used for controlling which direction
 * Outputs: None
 * 
 ******************************************************************************************************************/
void motor_driver (unsigned state) {
	lcd_gotoxy(4, 2); 						// Goes to line 2, char 3
	switch (state) {						// Switches mode based on state inptu
		case OFF:							// If 0 (OFF)
			output_low(PIN_C0);				// Turn both motors off
			output_low(PIN_C1);
			printf(lcd_putc, "  Motor: Off      "); // Display that motors are off, adds padding for shorter strings
			break;							// End case
		case CLKW:							// If 1 (clockwise)
			output_high(PIN_C0);			// Spin motors clockwise (1 on 1 off)
			output_low(PIN_C1);						
			printf(lcd_putc, " Motor: Clckws    "); // Show on LCD, adds padding for shorter strings
			break;							// End case
		case ANCLKW:						// If 2 (anticlockwise)
			output_low(PIN_C0);				// Spin anticlockwise
			output_high(PIN_C1);				
			printf(lcd_putc, "Motor: Anclkws    "); // Show update on LCD
			break;							// End case
	}
}

/*******************************************************************************************************************
 * Pot_motor_control changes the state of the motor based on the potentiometer intput.
 * 
 * Inputs: None
 * Outputs: None
 * 
 ******************************************************************************************************************/
void pot_motor_control (void){
	unsigned adcVal, state;					// Creates variables used to hold inputs and updated state of motor
	adcVal = poll_pot();					// Gets potentiometer value from function
	if (adcVal < 75) state = CLKW;			// If pot value is less than 7k5 set state to spin clockwise
	else if (adcVal >= 75 && adcVal < 175) state = OFF; // If between 75 & 175 exclusive stop spinning
	else if (adcVal >= 175) state = ANCLKW;	// If pot is more than 175 inclusive, spin anticlockwise
	motor_driver(state);					// Update motor using function
	output_b(adcVal);						// Shows adcVal on LEDs
}

/*******************************************************************************************************************
 * Disp_pot updates the LEDs using the potentiometer value
 * 
 * Inputs: None
 * Outputs: None
 * 
 ******************************************************************************************************************/
void disp_pot (void){
	unsigned adcVal = poll_pot(); 			// Get potentiometer value using function, assign to unsigned int adcVal
	output_b(adcVal);						// Output directly to port, both are 0-255
}

/*******************************************************************************************************************
 * But_motor_control controls the motor based on whether the button is pressed or not
 * 
 * Inputs: None
 * Outputs: None
 * 
 ******************************************************************************************************************/
void but_motor_control (void){
	lcd_gotoxy(22, 1);						// Line 3, 1st char
	unsigned in = input(PIN_A1);			// Assign input from button to unsigned int in
	if(in){									// If button is pressed, adds padding for centring
		printf(LCD_PUTC, "  Button: pressed   ");	// Print current state
		motor_driver(CLKW);					// Turn motor on
		if (in != buttonState){				// If button current same is not same as previous state (prevents constant looping)
			buttonState = in;				// Previous state is now new state
			printf("Button: pressed\r");	// Print that button bas been pressed
		}
	}
	else {									// If button isn't pressed
		printf(LCD_PUTC, "Button: not pressed ");	// Print state, adds padding for centring
		motor_driver(OFF);					// Turn motor off
		if (in != buttonState){				// If current state is not previous state (happens once per change)
			buttonState = in;				// Overwrite previous state with new state
			printf("Button: not pressed\r");	// Print button not pressed
		}
	}
}

/*******************************************************************************************************************
 * Knight_rider is a flashing LED driver, used for flashing back and forth
 * 
 * Inputs: None
 * Outputs: None
 * 
 ******************************************************************************************************************/
void knight_rider (void){
	for (int i = 128; i > 0; i /= 2) {		// Decrements down from 128, halfs each time
		output_b(i);						// Outputs LED code
		delay_ms(200);						// Delays by 200ms				
	}
	output_b(0xff);							// Turn on end light, prevents overflowing using for loop
	for (int i = 1; i < 128; i *= 2) {		// For loop, doubles each iteration as long as it's below 128
		output_b(i);						// Output number, ie. 1, 2, 4, 8, 16 which is same as light sequence
		delay_ms(200);						// Delay for 200ms
	}
}

/*******************************************************************************************************************
 * Resets clears all output streams
 * 
 * Inputs: None
 * Outputs: None
 * 
 ******************************************************************************************************************/
void reset (void){
	motor_driver(0);						// Turn motor off using function
	printf(lcd_putc, "\f");					// Clear LCD
	output_b(0);							// Turn off all LEDs
}

/*******************************************************************************************************************
 * Check flag makes checks whether a reset is needed, done each time switch changes state
 * 
 * Inputs: Unsigned int num -- Corresponds to bit in check bit and which state switch is in
 * Outputs: None
 * 
 ******************************************************************************************************************/
void check_flag (unsigned num){
	if(!(checkBit & num)){					// If switch has changed state (bit in corresponding to state is not set)
		reset();							// Resets outputs using function
		checkBit = num;						// Sets new checkbit corresponding to current state
		if (num ==8){						// If going into knight_rider function, output lines here
			lcd_gotoxy(23, 2);				// Go to line 4, char 3
			printf("Kitt mode\r");			// Output lines, saves having to check within function
			printf(LCD_PUTC, "    Kitt mode");
		}
	}	
}

/*******************************************************************************************************************
 * Main is used for looping over all relevent functions and checking which function to go to
 * 
 * Inputs: None
 * Outputs: None
 * 
 ******************************************************************************************************************/
void main(void)
{
	setup_adc_ports(sAN0);					// Set ADC flags															
	setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0); // Sets up ADC channel	

	lcd_init();								// Intialises LCD code
	unsigned switchState;					// Initialises variable used to store switchstate

	while(TRUE)								// While True, used to constantly poll switch
	{	
		switchState = poll_switch();		// Gets switch state using function and stores in variable switchState
		switch (switchState) {				// Switching dependent on switchState
			case 1:							// If switchstate 1
				check_flag(1);				// Check if state has changed, reset if needed
				pot_motor_control();		// Starts potentiometer control function
				break;						// Ends case
			case 2:							// If case 2
				check_flag(2);				// Checks if state has changed, reset if needed
				disp_pot();					// Display pot input on LEDs function
				break;						// End case
			case 4:							// If case 4
				check_flag(4);				// Check flag function
				but_motor_control();		// Button motor control function
				break;						// End case
			case 8:							// If case 8
				check_flag(8);				// Check flag function, text outputted here
				knight_rider();				// Calls knightrider function
				break;						// Ends case
		}				
	}
}

	
Comments
2.. 20   3.. 30    4.. 40   5.. 10
***************************************
2..Your code has a number of structures and all work except in section 1 the motor turns the wrong way. Your statements indicate what each line does 73%
3.. Your program flows nicely 75%
4.. Your program achieves the desired results. 75%
5.. Your program is nicely laid out and well indented. 75%
