#include <main.h>								// include the main.h file
#define LCD_ENABLE_PIN PIN_D2							// pin definitions for the LCD
#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>								// include the lcd.c file, pin definitions must be above this

										// our function prototypes
void analogs(void);								// function to read and store the analog value of the variable resistor													// define function/subroutine prototypes
void motor1(void);								// function to run the motor depending on the analog value
void motor2(void);								// function to run the motor if the button is pressed
void printanalogsM(void);							// function to print the stored analog value and motor direction
void printanalogs(void);							// function to print the stored analog value
void printbutton(void);								// function to print whether the button is pressed or not
void printknightrider(void);							// function to print Kitt mode 
void knightrider(void);								// function to display the knightrider sequence

										// global variables
unsigned int lightsA[15]={128,64,32,16,8,4,2,1,2,4,8,16,32,64,128};		// knightrider sequence on Port B		
unsigned int adc;								// array for storing the adc conversion values												// declare global variables
int previousvalue = -1;								// variable to check previous adc value
int lastbuttonstate = 0;							// variable to store the previous state of the button 
int printedonce = 0;								// flag to ensure it prints once on the virtual terminal
int printedonce1 = 0;								// flag to ensure Kitt mode is only printed once on the virtual terminal

void main()									// start of main function (loop starts)
{
	setup_adc_ports(sAN0);							// setup adc ports 0												// initialise adc channel
	setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);				// setup the adc operation clock
	lcd_init();								// initialise the LCD


	while(TRUE)				// start endless main program loop
	{
	   if(input(PIN_A2))			// check if the 4-way switch is on pos 1
	   {
	      analogs();			// run analogs subroutine for adc value
	      motor1();				// run motor1 subroutine
	      printanalogsM();			// run the printanalogsM subroutine to print the ADC values and motor directions
	      output_b(adc);			// display the binary of the VR output on the LED's
	      if(adc != previousvalue)		// check if the value of the VR has changed
	      {
	      printf("adc = %u",adc);		// print the new adc value on the virtual terminal
	      previousvalue = adc;		// update previous value with current adc value
	      }
	   }
	   
	   if(input(PIN_A3))			// check if the 4 way switch is on pos 2
	   {
	      analogs();			// run analogs subroutine for adc value
	      printanalogs();			// run printanalogs subroutine to print the status of the button
	      output_b(adc);			// output the adc binary onto the LED's on the B pins 
	      if(adc != previousvalue)		// check if the value of the VR has changed
	      {
	      printf("adc = %u",adc);		// print the new adc value on the virtual terminal
	      previousvalue = adc;		// update previous value with current adc value
	      }
	      {
 	      output_low(PIN_C0);		// set Pin_C0 low, turning motor off
	      output_low(PIN_C1);		// set Pin_c1 low, turning motor off
	      }
	   }
	   
	   if(input(PIN_A4))			// check if the 4 way switch is on pos 3
	   {
	      analogs();			// run analogs subroutine for adc value
	      printbutton();			// run the printbutton subroutine to print "pressed" or "released" on the display
	      motor2();				// run the motor2 subroutine 
	      output_b(0);			// set output B's to low to switch LED's off
	      if(!printedonce)			// check to see if released has been printed
	      {
	      printf("released");		// if not printed on virtual terminal, print "released"
	      printedonce = 1;			// flags to say it has printed "released" once 
	      }
	    
	      if(input(PIN_A1))			// check to see if the button has been pressed
	      {
		 if(lastbuttonstate == 0)	// checks the last button state
		 {
		 printf("pressed");		// print "pressed" on the virtual terminal
		 lastbuttonstate = 1;		// flag to say it has printed "pressed" once 
		 }
	      }
	      else				// if the button has not been pressed
	      {
		 if(lastbuttonstate == 1)	// checks if the last state is pressed
		 {
		 printf("released");		// if the last state is pressed, print "released" on the virtual terminal
		 lastbuttonstate = 0;		// flag to say it has printed "released" once
		 }
	      }
      
	   }
	    else				// if the switch isnt in pos 3	
	   {
	       printedonce = 0;			// reset the printedonce flag to 0 
	   }
	   
	   if(input(PIN_A5))			// check if the 4 way switch is in pos 4
	   {
	       printknightrider();		// run the printKnightrider subroutine to print "Kitt mode" on the virtual terminal
	       if(!printedonce1)		// check to see if "Kitt mode" has been printed
	       {
	       printf("Kitt mode");		// if not printed on virtual terminal, print "Kitt mode" 
	       printedonce1 = 1;		// flags to say it has printed "Kitt mode" once
	       }
	       knightrider();			// run the nightrider subroutine

	   }
	   else					// if switch isnt in pos 4
	   {
	       printedonce1 = 0;		// reset the printedonce1 flag to 0
	   }
	}



}

void analogs(void)			// our function to read and store the analog value of the variable resistor		
	{
	        set_adc_channel(0);	// read adc channel 0
		delay_us(30);		// wait 30uS
		adc = read_adc();	// store value in variable ADC
	}
	
void motor1(void)			// our function to run the motor depending on the analog value
	{
	
      
	    if (adc < 75)			// check to see if the adc value is below 75
	    {					// set motor to clockwise
	       output_low(PIN_C0);		// set pin C0 to low
	       output_high(PIN_C1);		// set pin C1 to high
	    }
	    if ((adc >= 76) & (adc <= 174))	// check to see if the adc value is between 76 and 174
	    {					// set motor to off
	       output_low(PIN_C0);		// set pin C0 to low
	       output_low(PIN_C1);		// set pin C1 to low
	    }
	    if (adc > 175)			// check to see if the adc value is above 175
	    {					// set motor to anticlockwise
	       output_high(PIN_C0);		// set pin C0 high
	       output_low(PIN_C1);		// set pin C1 low
	    }	   
	   
	}

void motor2(void)			// our function to run the motor if the button is pressed
	{
	   if(input(PIN_A1))		// check to see if the button is pressed
	   {				// if pressed, turn motor
	       output_high(PIN_C0);	// set pin C0 high
	       output_low(PIN_C1);	// set pin C1 low
	   }
	   else				// if button is not pressed, turn motor off
	   {
	       output_low(PIN_C0);	// set pin C0 low
	       output_low(PIN_C1);	// set pin C1 low
	   }
	}
	
void knightrider(void)			// our function to display the knightrider sequence
   {
      unsigned int q;			// local unsigned int q
      for (q=0;q<14;q++)		// start the loop going through values q=0 to q=13 for the knightrider effect in increments of 1
      {
	 output_b(lightsA[q]);		// output to the B port lightsA[q], fetches the value of lightsA[q] from the array
	 delay_ms(200);			// delay of 200ms
      }
   }
	
void printanalogsM(void)		// our function to print the stored analog value and motor direction
   {
            lcd_gotoxy(6,1);  					// go to top middle of screen
            printf(lcd_putc,"ADC = %3u",adc);         	 	// %u is for unsigned int, displaying adc value
        
	    {
	       if (adc < 75)					// check the adc value is below 75
	       {						// if below 75, display anti-clockwise
		  lcd_gotoxy(4,2);  				// go to middle of second line
		  printf(lcd_putc,"Anti-Clockwise     ");  	// print anti-clockwise onto the display
	       }
	       if ((adc >= 76) & (adc <= 174))			// check the adc value is between 76 and 174
	       {						// if between 76 and 174, display off 
		  lcd_gotoxy(4,2);  				// go to middle of second line
		  printf(lcd_putc,"     Off        ");          // print off onto the display		  
	       }
	       if (adc > 175)					// check the adc value is above 175
	       {						// if above 175, display clockwise
		  lcd_gotoxy(3,2);  				// go to middle of second line
		  printf(lcd_putc,"   Clockwise	   ");          // print clockwise onto the display
	       }
	    }
	    
	    lcd_gotoxy(26,1);     				// go to the third line (wrap of line 1)
	    printf(lcd_putc,"           ");          		// clear the line on line 3
	    lcd_gotoxy(26,2);					// go to the foruth line (wrap of line 2)
	    printf(lcd_putc,"           ");			// clear the line on line 4

   }
	
void printanalogs(void)			// our function to print the stored analog value
   {
            lcd_gotoxy(6,1);  					// go to top middle of screen
            printf(lcd_putc,"ADC = %3u",adc);         		// %u is for unsigned int, displaying adc value
	    lcd_gotoxy(1,2);					// go to the middle of second line
	    printf(lcd_putc,"                  ");		// clear the line on line 2
            lcd_gotoxy(26,1);     				// go to the third line (wrap of line 1)
	    printf(lcd_putc,"             ");          		// clear the line on line 3
            lcd_gotoxy(26,2);					// go to the fourth line (wrap of line 2)
	    printf(lcd_putc,"               ");			// clear the line on line 4
   }
   
void printbutton(void)			// our function to print whether the button is pressed or not
   {
      if(input(PIN_A1))						// check if the button is pressed
      {								// if the button is pressed, display pressed
      lcd_gotoxy(6,1);  					// go to top line of screen
      printf(lcd_putc,"           ");          			// clear the line on line 1
      lcd_gotoxy(1,2);						// go to the second line
      printf(lcd_putc,"                  ");			// clear the line on line 2
      lcd_gotoxy(26,1);     					// go to the third line (wrap of line 1)
      printf(lcd_putc,"  pressed  ");          			// print pressed into the middle of line 3
      lcd_gotoxy(26,2);						// go to the fourth line (wrap of line 2)
      printf(lcd_putc,"           ");				// clear the line on line 4
      }	
      else							// if the button is not pressed, display released
      {
      lcd_gotoxy(6,1);  					// go to top line of screen
      printf(lcd_putc,"          ");          			// clear the line on line 1
      lcd_gotoxy(1,2);						// go to the second line
      printf(lcd_putc,"                  ");			// clear the line on line 2
      lcd_gotoxy(26,1);     					// go to the third line (wrap of line 1)
      printf(lcd_putc," released ");          			// print released into the middle of line 3
      lcd_gotoxy(26,2);						// go to the fourth line (wrap of line 2)
      printf(lcd_putc,"           ");				// clear the line on line 4
      }
   }
   
void printknightrider(void)		// our function to print Kitt mode
   {
      lcd_gotoxy(6,1);  					// go to top line of screen
      printf(lcd_putc,"           ");         			// clear the line on line 1
      lcd_gotoxy(1,2);						// go to the second line
      printf(lcd_putc,"                  ");			// clear the line on line 2
      lcd_gotoxy(26,1);     					// go to the third line (wrap of line 1)
      printf(lcd_putc,"               ");          		// clear the line on line 3
      lcd_gotoxy(25,2);						// go to the fourth line (wrap of line 2)
      printf(lcd_putc,"  Kitt mode ");				// print Kitt mode in the middle of line 4
   }
Comments
2.. 20   3.. 30    4.. 40   5.. 10
***************************************
2.. Your code has a number of your own functions and all work, you should always . 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%
