#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>

#define delay 200	// defined delay 200ms

// define function/subroutine prototypes
void analog(void);				
// void print2lcd(int);
void run_motor(void);
void button_press(void);
void lcd_lights(void);
void kitt_mode(void);
void button_off(void);
void button_on(void);
void kitt_text(void);

// declare global variables
unsigned int adc, remainder, new_adc;		
unsigned int knightrider[14] = {0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07, 0x08, 0x07, 0x06, 0x05, 0x04, 0x03, 0x02};	
static int off = 0, on = 0;

void main()
{
	setup_adc_ports(sAN0);							// initialise adc channel
	setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);				// setup adc operation

   lcd_init();									// initialise the LCD

	while(TRUE)
	{
			analog();																									// read the analog input
			/*print2lcd(1);
			delay_ms(1000);

			print2lcd(2);
			delay_ms(1000);

			print2lcd(3);
			delay_ms(1000);

			print2lcd(4);
			delay_ms(1000);*/
	   
			if(input(PIN_A2)) run_motor();		// If SW1-A set, turns motor based on pentiometer value
			if(input(PIN_A3)) lcd_lights();		// If SW1-B set, light up LEDs to show ADC value
			if(input(PIN_A4)) button_press();	// If SW1-C set, when button depressed run motor
			if(input(PIN_A5)) {			// If SW1-D set, run kitt_mode light sequence
			   kitt_text();
			   kitt_mode();
			}
	}
}

void analog(void)
	{
			set_adc_channel(0);							//read adc channel 0
			delay_us(30);								// wait 30uS
			adc = read_adc();							// store value in variable ADC
	}

/* void print2lcd(int line)
	{
		switch (line)
				{
					case 1: 	lcd_gotoxy(1,1);									// line 1 
									printf(lcd_putc," Welcome to the");
									break;
					case 2: 	lcd_gotoxy(1,2);									// line 2 
									printf(lcd_putc," Assignment for  the ");
									break;
					case 3: 	lcd_gotoxy(21,1);									// line 3 
									printf(lcd_putc," Embedded C ");
									break;
					case 4:		lcd_gotoxy(21,2);
									printf(lcd_putc," Module       Line %d",line);
					default : 	break;
				}		
	}
*/
	
void run_motor(void) 
{	/* Turns Motor A based on the value of RC1, this value can be seen in the LCD panel alongside the direction the motor is turning. */
   {
      if(adc < 75) 
	 { 	// If the value of the adc is less that 75, drive the motor anti-clockwise
	       output_low(PIN_C0);		
	       output_high(PIN_C1); 
	       
	       lcd_gotoxy(4,2);				// Line 2 of the LCD - 4 to centre text
	       printf(lcd_putc, "Anti-clockwise");	// Print "Anti-clockwise" on the line 
	 }      
      if((adc > 76) && (adc < 174)) 
	 { 	// If the value of the adc is between 76-174, stop the motor 
	       output_low(PIN_C0);
	       output_low(PIN_C1); 
	       
	       lcd_gotoxy(4,2);				// Line 2 of the LCD - 4 to centre text
	       printf(lcd_putc, "Motor Stopped ");	// Print "Clockwise" on the line 
	 }
      if(adc > 175) 
	 { 	// If the value of the adc is more that 175, drive the motor clockwise
	       output_high(PIN_C0);
	       output_low(PIN_C1); 
	 
	       lcd_gotoxy(4,2);				// Line 2 of the LCD - 4 to centre text
	       printf(lcd_putc, "  Clockwise   ");	// Print "Motor Stopped" on the line 
	 } 
	 lcd_gotoxy(6,1);				// Line 1 of the LCD - 6 to centre the text on the screen									
	 printf(lcd_putc, "adc = %3u", adc);	       	// print the adc value on the LCD
	 lcd_gotoxy(22,1);				// Line 3
	 printf(lcd_putc, "                  ");	// Clear line 3
	 lcd_gotoxy(26,2);				// Line 4
	 printf(lcd_putc, "         ");			// Clear line 4
      }      
}

void lcd_lights(void) {
   /* Shows the digital output of the ADC reading RV1 on the LEDs. */
   lcd_gotoxy(6,1);				// Line 1 of the LCD - 6 to centre the text on the screen									
   printf(lcd_putc, "adc = %3u", adc);	       	// print the adc value on the LCD
   lcd_gotoxy(4,2);				// Line 2 
   printf(lcd_putc, "              ");   	// Clear line 2
   lcd_gotoxy(22,1);				// Line 3
   printf(lcd_putc, "                  ");	// Clear line 3
   lcd_gotoxy(26,2);				// Line 4 									
   printf(lcd_putc, "         ");		// Clear line 4
   
   printf("adc = %3u \n\r", adc);		// Print adc to terminal
   
   remainder = adc % 2;				// Modulo operator - Divide the adc value by 2 and store the remainder in a new variable (will be either 1 or 0)
   new_adc = adc / 2;				// Divide the adc value by 2 and store in new variable

   if(remainder == 1) output_high(PIN_B0);	// If the remainder is 1 turn on LED0
   if(remainder == 0) output_low(PIN_B0);	// If the remainder is 0 turn off LED0
      
   remainder = new_adc % 2;			// Modulo operator on the new_adc value to store the remainder (1 or 0) 
   new_adc = new_adc / 2;			// Divide new_adc value by 2 and store into new_adc 
   
   if(remainder == 1) output_high(PIN_B1);	// If the remainder is 1 turn on LED1
   if(remainder == 0) output_low(PIN_B1);	// If the remainder is 0 turn off LED1
      
   remainder = new_adc % 2;			// Modulo operator on the new_adc value to store the remainder (1 or 0) 
   new_adc = new_adc / 2;			// Divide new_adc value by 2 and store into new_adc 

   if(remainder == 1) output_high(PIN_B2);	// If the remainder is 1 turn on LED2
   if(remainder == 0) output_low(PIN_B2);	// If the remainder is 0 turn off LED2
      
   remainder = new_adc % 2;			// Modulo operator on the new_adc value to store the remainder (1 or 0) 
   new_adc = new_adc / 2;			// Divide new_adc value by 2 and store into new_adc 

   if(remainder == 1) output_high(PIN_B3);	// If the remainder is 1 turn on LED3
   if(remainder == 0) output_low(PIN_B3);	// If the remainder is 0 turn off LED3
      
   remainder = new_adc % 2;			// Modulo operator on the new_adc value to store the remainder (1 or 0) 
   new_adc = new_adc / 2;			// Divide new_adc value by 2 and store into new_adc 

   if(remainder == 1) output_high(PIN_B4);	// If the remainder is 1 turn on LED4
   if(remainder == 0) output_low(PIN_B4);	// If the remainder is 0 turn off LED4
      
   remainder = new_adc % 2;			// Modulo operator on the new_adc value to store the remainder (1 or 0) 
   new_adc = new_adc / 2;			// Divide new_adc value by 2 and store into new_adc 

   if(remainder == 1) output_high(PIN_B5);	// If the remainder is 1 turn on LED5
   if(remainder == 0) output_low(PIN_B5);	// If the remainder is 0 turn off LED5
      
   remainder = new_adc % 2;			// Modulo operator on the new_adc value to store the remainder (1 or 0) 
   new_adc = new_adc / 2;			// Divide new_adc value by 2 and store into new_adc 

   if(remainder == 1) output_high(PIN_B6);	// If the remainder is 1 turn on LED6
   if(remainder == 0) output_low(PIN_B6);	// If the remainder is 0 turn off LED6
      
   remainder = new_adc % 2;			// Modulo operator on the new_adc value to store the remainder (1 or 0) 
   new_adc = new_adc / 2;			// Divide new_adc value by 2 and store into new_adc 

   if(remainder == 1) output_high(PIN_B7);	// If the remainder is 1 turn on LED7
   if(remainder == 0) output_low(PIN_B7);	// If the remainder is 0 turn off LED7
}


void button_press(void) 
{   /* Pressing the button will make Motor A rotate clockwise as long as the button is depressed, and the motor will stop when released. */
   if(input(PIN_A1)) {				// If button is pressed rotate motor clockwise
      output_high(PIN_C0);
      output_low(PIN_C1);
      lcd_gotoxy(22,1);				// Line 3 of the LCD 									
      printf(lcd_putc, "  Button pressed  ");	// Print "Button pressed"
      button_on(); 				// Run function to print "Button pressed" once to virtual terminal
      
   }
   else 
      {
      output_low(PIN_C0);			// Stop the motor running if button not pressed
      output_low(PIN_C1);
      lcd_gotoxy(22,1);				// Line 3 of the LCD 									
      printf(lcd_putc, "Button not pressed");	// Print "Button not pressed"
      button_off();				// Run function to print "Button not pressed" once to virtual terminal
   }
   
   lcd_gotoxy(6,1);				// Line 1 									
   printf(lcd_putc, "         ");		// Clear line 1
   lcd_gotoxy(4,2);				// Line 2 
   printf(lcd_putc, "              ");   	// Clear line 2
   lcd_gotoxy(26,2);				// Line 4
   printf(lcd_putc, "         ");		// Clear line 4
}
   

void button_off(void)
{ 	/* Checks whethere the button is not pressed */
      if (!off)		// Checks 'off' variable for null
      {
       printf("Button not pressed \n\r");	// Print to virtual terminal
       off = 1;					// Change off state to 1
       on = 0;					// Change on state to 0
      } 
}
  

void button_on(void)
{	/* Checks whether the button is pressed. */
    if (!on)	// Checks 'on'  variable for null
    {
       printf("Button pressed \n\r");		// Print to virtual terminal
       on = 1;					// Change on state to 1
       off = 0;					// Change off state to 0
    } 
}

   
void kitt_text(void) 
{	/* Prints "Kitt mode" to virtual terminal when SW1-D selected at the switch. */
   static int kitt;			// Local variable to ensure "Kitt mode" only printed once
   if (!kitt)				// If kitt is null, then print "Kitt mode" to virtual terminal
    {
       printf("Kitt mode \n\r");
       kitt = 1;			// Change kitt variable to 1 so that it does not repeat until SW1-D selected once again
    } 
}


void kitt_mode(void) 
{   /* Loops over sequence in array (knightrider) to light up LEDs Knightrider style.  */
   lcd_gotoxy(6,1);				// Line 1 									
   printf(lcd_putc, "         ");		// Clear line 1
   lcd_gotoxy(4,2);				// Line 2 
   printf(lcd_putc, "              ");   	// Clear line 2
   lcd_gotoxy(22,1);				// Line 3
   printf(lcd_putc, "                  ");	// Clear line 3
   lcd_gotoxy(26,2);				// Line 4, centred  									
   printf(lcd_putc, "Kitt mode");		// Print "Kitt mode" to LCD line 4
   
   // Turn off all LEDs (Required if SW1-B has been used first!)
   output_low(PIN_B7);		// output_low = LED7 on
   output_low(PIN_B6);		// output_low = LED6 off
   output_low(PIN_B5);		// output_low = LED5 off
   output_low(PIN_B4);		// output_low = LED4 off
   output_low(PIN_B3);		// output_low = LED3 off
   output_low(PIN_B2);		// output_low = LED2 off
   output_low(PIN_B1);		// output_low = LED1 off
   output_low(PIN_B0);		// output_low = LED0 off

   
   
   for (int q = 0; q < 14; q++) 		// Loop 14 times (length of the knightrider sequence)
      {
	    switch(knightrider[q]) 			// For each loop, look at the sequence value and run the case for each part of the sequence to light up the LEDs in sequence order.
	 {
	       case 0x01:  output_high(PIN_B7);		// output_high = LED7 on
			   output_low(PIN_B6);		// output_low = LED6 off
			   delay_ms(delay);		// 200ms delay
			   break;
	       case 0x02:  output_low(PIN_B7);		// output_low = LED7 off
			   output_high(PIN_B6);		// output_high = LED6 on
			   output_low(PIN_B5);		// output_low = LED5 off
			   delay_ms(delay);		// 200ms delay
			   break;
	       case 0x03:  output_low(PIN_B6);		// output_low = LED6 off
			   output_high(PIN_B5);		// output_high = LED5 on
			   output_low(PIN_B4);		// output_low = LED4 off
			   delay_ms(delay);		// 200ms delay
			   break;
	       case 0x04:  output_low(PIN_B5);		// output_low = LED5 off
			   output_high(PIN_B4);		// output_high = LED4 on
			   output_low(PIN_B3);		// output_low = LED3 off
			   delay_ms(delay);		// 200ms delay
			   break;
	       case 0x05:  output_low(PIN_B4);		// output_low = LED4 off
			   output_high(PIN_B3);		// output_high = LED3 on
			   output_low(PIN_B2);		// output_low = LED2 off
			   delay_ms(delay);		// 200ms delay
			   break;
	       case 0x06:  output_low(PIN_B3);		// output_low = LED3 off
			   output_high(PIN_B2);		// output_high = LED2 on
			   output_low(PIN_B1);		// output_low = LED1 off
			   delay_ms(delay);		// 200ms delay
			   break;
	       case 0x07:  output_low(PIN_B2);		// output_low = LED2 off
			   output_high(PIN_B1);		// output_high = LED1 on
			   output_low(PIN_B0);		// output_low = LED0 off
			   delay_ms(delay);		// 200ms delay
			   break;
	       case 0x08:  output_low(PIN_B1);		// output_low = LED1 off
			   output_high(PIN_B0);		// output_high = LED0 on
			   delay_ms(delay);		// 200ms delay
			   break;
	       
	       default:	break;
	    }    
      }
}

Comments
2.. 20   3.. 30    4.. 40   5.. 10
***************************************
2.. Your code has a number of functions (subroutines) and all work. Your statements indicate what each line does 75%
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%
