#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>





//------DEFINING THE SUBROUTINE PROTOYPES--------------------------------------------------------------------------------------------------------------------------------------------------------

int read_switch(void);
void read_analog(void);																					
void motor_rv1(void);
void motor_button1(void);
void led_output(void);
void knightrider(void);
void clear_line(int line);





//------DECLARING THE GLOBAL VARIABLES------------------------------------------------------------------------------------------------------------------------------------------------------------

unsigned int lights[] = {128,64,32,16,8,4,2,1,2,4,8,16,32,64};
unsigned int adc;
unsigned int previous_adc = 256;					// initially set out of range of RV1, so the first value will always be printed
unsigned int previous_button = 0;    					// initially set to 'not pressed'
			




//------START OF THE MAIN FUNCTION----------------------------------------------------------------------------------------------------------------------------------------------------------------

void main()								// start of the main function
{
      setup_adc_ports(sAN0);						// initialise the adc channel (pin A0)
      setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);			// setup adc operation

      lcd_init();							// initialise the LCD

   
      while(TRUE)							// infinite loop while program is running
	{
	   switch(read_switch())					// switch statement to control which subroutine is called depending on the switch position returned from calling read_switch
	   {
	      case 1:	motor_rv1();					// when switch is in position 1, call the function to rotate the motor dependant on value of RV1, and display value of RV1
			break;	 
	      case 2: 	led_output();					// when switch is in position 2, call the funtion to output the value of RV1 to the LED array
			break;		 
	      case 3: 	motor_button1();				// when switch is in position 3, call the function to rotate the motor when the button is pressed
			break;	 
	      case 4: 	knightrider();					// when switch is in posiiton 4, call the function to light up the LEDs right-to-left
			break;
	   } 
	}
}





//-------FUNCTION TO DRIVE MOTOR CLOCKWISE/ANTICLOCKWISE DEPENDANT ON VALUE OF RV1------------------------------------------------------------------------------------------------------

void motor_rv1(void)							// start of the function
{   
   previous_adc = 256;							// sets previous value out of range so that it will always print the first value
   printf("\f");							// clears virtual terminal
   
   
   while(read_switch() == 1)						// loops until switch position is changed
   {  
      read_analog();							// calls function to get the current value of RV1, stored in adc
      
	           
      if (adc != previous_adc)						//checks if the value of RV1 has changed
      {
	 if (adc < 75)							// if the value of RV1 is less than 75 then:
	 {
	    output_low(PIN_C0);						// turn pin C0 low and pin C1 high
	    output_high(PIN_C1);					// rotate motor anti-clockwise
	    lcd_gotoxy(2,2);						// go to line 2 of the LCD and position to display text in the centre of the line
	    printf(lcd_putc,"M1 = anticlockwise");			// display the direction of the motor on the lcd display   
	 }
	 
	 else if (adc > 175)						// if the value of RV1 is greater than 175 then:
	 {
	    output_high(PIN_C0);					// turn pin C0 high and pin C1 low		
	    output_low(PIN_C1);						// rotate motor clockwise
	    lcd_gotoxy(2,2);						// go to line 2 of the LCD and position to display text in the centre of the line
	    printf(lcd_putc,"  M1 = clockwise    ");			// display the direction of the motor on the lcd display
	 }
	 
	 else								// will run when the value of RV1 is between 75 and 175
	 {
	    output_low(PIN_C0);						// turn both C0 and C1 low
	    output_low(PIN_C1);						// stops motor
	    lcd_gotoxy(2,2);						// go to line 2 of the LCD and position to display text in the centre of the line
	    printf(lcd_putc,"   M1 = stopped    ");			// display the fact that the motor has stopped
	 }
	 
	 printf("\fRV1 = %u",adc);					// will update the virtual terminal if different
	 
	 lcd_gotoxy(4,1);						// go to line 1 of the LCD and position to display text in centre of the line
	 printf(lcd_putc,"Value RV1 = %u ", adc);			// display the value of RV1 on the LCD 
	 
	 output_b(adc);							// display value of RV1 on LEDs
	 
	 previous_adc = adc;						// updates the value of the previous adc
      }
   }    
   
   output_low(PIN_C0);							// stops motor when switch position changes				
   output_low(PIN_C1);
   output_b(0);								// turns LEDs off when switch position changes
}





//------FUNCTION TO DISPLAY THE VALUE OF RV1 ON THE LEDs-------------------------------------------------------------------------------------------------------------------------------------------

void led_output()							// start of the function
{
   previous_adc = 256;							// sets previous value out of range of RV1 so that it will always print the first value
   printf("\f");   							// clear virtual terminal
   
   
   while(read_switch() == 2)						// loops until switch position is changed
   {
      read_analog();							// calls the function to get the current value of RV1
             
      if (adc != previous_adc)						// checks if the value of RV1 has changed
      {
	 printf("\fRV1 = %u",adc);					// will update the virtual terminal
	 
	 lcd_gotoxy(4,1);						// go to line 1 of the LCD and position to display text in centre of the line
	 printf(lcd_putc,"Value RV1 = %u ", adc);			// display the value of RV1 on the LCD 
      
	 output_b(adc);							// outputs the value of RV1 in binary format to pins B0-B7
	 previous_adc = adc;						// updates the previous value of adc
      }
   }
   
   output_b(0);								//turns LEDs off when switch position is changed
}





//------FUNCTION TO TURN MOTOR CLOCKWISE WHEN BUTTON 1 IS PRESSED----------------------------------------------------------------------------------------------------------------------------------

void motor_button1(void)						// start of the function
{
   printf("\f");							// clear virtual terminal
   
   
   while(read_switch() == 3)						// loops until switch position is changed
   {
      if (input(PIN_A1))						// runs if pin A1 is high (button 1 has been pressed)
      {     
	 output_high(PIN_C0);						// sets pin C0 to high and pin C1 to low
	 output_low(PIN_C1);						// rotates motor clockwise
	 
	 lcd_gotoxy(23,1);						// go to line 3 of the LCD display, and position to print text centrally
	 printf(lcd_putc," Button pressed ");				// displays the status of the button (pressed)   
	      
	 if (previous_button == 0)					// checks if this was the first time the button was pressed (not being held down)
	 {
	    printf("\fButton pressed");					// prints button status once to vritual terminal
	 }	 
	 
	 previous_button = 1;   					// sets state of button to being pressed (1)
      }     
      
      else
      {
	 output_low(PIN_C0);						// sets pin C0 to high and pin C1 to low
	 output_low(PIN_C1);						// stops motor
	 
	 lcd_gotoxy(24,1);						// go to line 3 of the LCD display, and positioned to print text centrally
	 printf(lcd_putc,"Button released");				// displays the status of the button (released)
      
	 
	 if (previous_button == 1)					//checks if this was the first time the button was released so it only echos status once
	 {
	    printf("\fButton released");				//prints button staus once to vritual terminal
	 }
	 
	 previous_button = 0;						// sets state of button to not being pressed (so will not infinitely print to the terminal when not being pressed)
      }   
   }
   
   output_low(PIN_C0);							// will stop motor if switch position is changed while button being held down					
   output_low(PIN_C1);
}





//------FUNCTION TO MAKE LEDs TURN ON RIGHT TO LEFT------------------------------------------------------------------------------------------------------------------------------------------------

void knightrider(void)							// start of function
{
   printf("\fKitt mode");  						// prints 'kitt mode' once to virtual terminal
   
   lcd_gotoxy(27,2);							// go to line 3 of the LCD display, and positioned to print text centrally 
   printf(lcd_putc,"Kitt mode");					// prints "Kitt mode" once to LCD
   
   while(read_switch() == 4)						// repeats until the switch position is changed
   {        
      unsigned int q;							// initiates a vairable to use in the count-controlled loop   
      for (q=0;q<14;q++)						// iterative, count-controlled loop from 0 to 13, loops 14 times
      {
	 if (read_switch() != 4) {output_b(0); break;}			// will turn all LEDs off if the position of the switch is changed
						 	    
	 output_b(lights[q]);     					// outputs the binary value in position 'q' of the array "lights"
	 delay_ms(200);							// wait 0.2 seconds
      }
   }    
}





//------FUNCTION TO CHECK THE POSITION OF THE SWITCH SW1--------------------------------------------------------------------------------------------------------------------------------------------------

int read_switch(void)							// start of function (specifies that it will return an integer value)
{
   if (input(PIN_A2)) 							// checks if switch is in position 1
   { 
      clear_line(3);							// clears the lines of the LCD that will not be in use
      clear_line(4);   
      return 1;								// returns "1" to specify position 1
   }
   
   else if (input(PIN_A3)) 						// checks if switch is in position 2
   {
      clear_line(2);							// clears the lines of the LCD that will not be in use
      clear_line(3);
      clear_line(4);      
      return 2;								// returns "2" to specify position 2
   }
   
   else if (input(PIN_A4)) 						// checks if switch is in position 3
   {
      clear_line(1);							// clears the lines of the LCD that will not be in use
      clear_line(2);
      clear_line(4);              
      return 3;								// returns "3" to specify position 3
   }
   
   else 								// will run if switch is in position 4
   {
      clear_line(1);							// clears the lines of the LCD that will not be in use
      clear_line(2);
      clear_line(3);      
      return 4;								// returns "4" to specify position 4
   }
}




//------FUNCTION TO CLEAR LINE WHEN NOT IN USE-----------------------------------------------------------------------------------------------------------------------------------------------

void clear_line(int line)						// start of function to clear line to 'inactive' when not in use
{
   unsigned int x,y;							// local variables for the posiiton on the LCD screen
   switch(line)								// checks which line is wanted to clear
   {
      case 1:	{x=1;y=1; break;}					// selects which position on LCD to go to depending on the line to clear
      case 2:	{x=1;y=2; break;}
      case 3:	{x=21;y=1; break;}
      case 4:	{x=21;y=2; break;}
   }
   
   lcd_gotoxy(x,y);							// go to set line on LCD screen
   printf(lcd_putc,"      INACTIVE       ");				// print 'inactive' on this line
}





//------FUNCTION TO READ THE VALUE OF THE VARIABLE RESISTOR RV1-------------------------------------------------------------------------------------------------------------------------------------------------

void read_analog(void)							// start of function to read value of RV1
{
   set_adc_channel(0);							// read adc channel 0
   delay_us(30);							// wait 30uS
   adc = read_adc();							// store value in variable ADC
}


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%
