#include <main.h>                                               // include main.h file
#define LCD_ENABLE_PIN PIN_D2                                   //define LCD pins
#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>                                                // inlcude lcd.h file

unsigned int switsh_way=0;                                      // define switch variable
unsigned int vt;                                                // define vt variable
unsigned int adc;					        // define adc reading variable

void swt_pos_one(void);                                         // define switch position one subroutine
void swt_pos_two(void);                                         // define switch position two subroutine
void swt_pos_three(void);                                       // define switch position three subroutine
void swt_pos_four(void);                                        // define switch position four subroutine
void analog(void);                                              // define analog subroutine
void button_not_vt(void);                                       // define button off vt subroutine
void button_vt(void);                                           // define buttojn on subroutine

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)                                             // start of while loop 
	    {
	       analog();                                        // call analog subroutine
	       switsh_way=input_a();                            // making input pins a_ switch inputs
	       switsh_way/=4;                                   // stating the switch has four cases
	       switch(switsh_way)                               // start of defining different switch cases
		  {
		     case 1:	   swt_pos_one();              // if the switch is in first position, the switch position one subroutine will start
							       
				   break;                      // stop subroutine when switch changes
		     
		     case 2:	   swt_pos_two();              // if the switch is in second position, the switch position two subroutine will start
				  			
				   break;                      // stop subroutine when switch changes
			
		     case 4:       swt_pos_three();            // if the switch is in third position, the switch position three subroutine will start
			
				   break;                      // stop subroutine when switch changes
			
		     case 8:       swt_pos_four();             // if the switch is in fourth position, the switch position four subroutine will start
			
				   break;                      // stop subroutine when switch changes
			
		     default: break;                           // if none of the case values match the switch position, break
		     
		  }
	    }
}

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

	}

void swt_pos_one(void)                                        // start of switch position one subroutine
   {
	   if(adc < 76)                                       // if loop for when the adc reads a value less that 76
	       {
		  output_high(PIN_C0);                        // start turning the motor clockwise
		  output_low(PIN_C1);
		  lcd_gotoxy(9,1);                            // position towards the centre of the first line of the LCD
		  printf(lcd_putc, "%3u", adc);               // display on the LCD, the value of the adc
		  lcd_gotoxy(4,2);                            // position in the center of the second line iof the LCD
		  printf(lcd_putc, "   Clockwise     ");      // display the text 'clockwise' in the middle of the second line ofn the LCD
		  delay_ms(500);                              // delay 0.5 secs
		  printf(lcd_putc, "\f");                     // clear the LCD
	      }
	   if((adc > 75) && ( adc < 175 ))                    // if loop for when the adc reads a value between 75 and 175
	      {
		 output_low(PIN_C0);                          // stop the motor
		 output_low(PIN_C1);
		 lcd_gotoxy(9,1);                             // position center on the first line of the LCD
		 printf(lcd_putc, "%3u", adc);                // print into that position the value of the adc
		 lcd_gotoxy(4,2);                             // position to center on the the second line of the LCD
		 printf(lcd_putc, "   Stopped    ");          // print into that p[osition the text 'stopped' 
		 delay_ms(500);                               // delay 0.5 secs
		 printf(lcd_putc, "\f");                      // clear the LCD
	      }
	   if(adc > 174)                                      // if loop for when the value of the adc reads more than 175
	      {
		 output_low(PIN_C0);                          // start turning the motor anti-clockwise 
		 output_high(PIN_C1);                 
		 lcd_gotoxy(9,1);                             // position in the center of the first line of the LCD
		 printf(lcd_putc, "%3u", adc);                // print into that position the value reading on adc  
		 lcd_gotoxy(4,2);                             // position int he center on the second line of LCD
		 printf(lcd_putc, "Anti-clockwise");          // in that position print the text 'Anti-clockwise'
		 delay_ms(500);                               // delay 0.5 secs
		 printf(lcd_putc, "\f");                      // clear the LCD
	      }
	 
   }	                                                      // end of switch position one subroutine
	
void swt_pos_two(void)                                        // start of the switch position two subroutine 
   {
      output_low(PIN_C0);                                     // stop the motor 
      output_low(PIN_C1);
      lcd_gotoxy(9,1);                                        // position in the center of the first line on the LCD
      printf(lcd_putc, "%3u", adc);                           // display the value reading of the adc
      delay_ms(500);                                          // delay 0.5 secs
      printf(lcd_putc, "\f");                                 // clear the LCD
      printf("%3u \n\r", adc);                                // print the adc value onto the virtual terminal
      unsigned int rem;                                       // create local variable rem for the remainder
      unsigned int next;                                      // create the local variable next to hold the new calculations
      rem = adc%2;                                            // make rem the outcome of adc modulus 2 - which means it holds the remainder of the division
      next = adc/2;                                           // make next the outcome of adc divided by 2 for the next calculation
      if(rem == 1) { output_high(PIN_B0);}                    // if rem is 1, turn on LED 0
      if(rem == 0) { output_low(PIN_B0);}                     // if rem is 0, turn off LED 0
      
      rem = next%2;                                           // make rem the outcome of next modulus 2 - which means it holds the remainder of the division
      next = next/2;                                          // make next the outcome of next divided by 2 
      if(rem == 1) { output_high(PIN_B1); }                   // if rem is 1, turn on LED 1
      if(rem == 0) { output_low(PIN_B1);}                     // if rem is 0, turn off LED 1
      
      rem = next%2;                                           // make rem the outcome of next modulus 2 - which means it holds the remainder of the division
      next = next/2;                                          // make next the outcome of next divided by 2
      if(rem == 1) { output_high(PIN_B2); }                   // if rem is 1, turn on LED 2
      if(rem == 0) { output_low(PIN_B2);}                     // if rem is 0, turn off LED 2
      
      rem = next%2;                                           // make rem the outcome of next modulus 2 - which means it holds the remainder of the division
      next = next/2;                                          // make next the outcome of next divided by 2
      if(rem == 1) { output_high(PIN_B3); }                   // if rem is 1, turn on LED 3
      if(rem == 0) { output_low(PIN_B3);}                     // if rem is 0, turn off LED 3
      
      rem = next%2;                                           // make rem the outcome of next modulus 2 - which means it holds the remainder of the division
      next = next/2;                                          // make next the outcome of next divided by 2
      if(rem == 1) { output_high(PIN_B4); }                   // if rem is 1, turn on LED 4
      if(rem == 0) { output_low(PIN_B4);}                     // if rem is 0, turn off LED 4
      
      rem = next%2;                                           // make rem the outcome of next modulus 2 - which means it holds the remainder of the division
      next = next/2;                                          // make next the outcome of next divided by 2
      if(rem == 1) { output_high(PIN_B5); }                   // if rem is 1, turn on LED 5
      if(rem == 0) { output_low(PIN_B5);}                     // if rem is 0, turn off LED 5
      
      rem = next%2;                                           // make rem the outcome of next modulus 2 - which means it holds the remainder of the division
      next = next/2;                                          // make next the outcome of next divided by 2
      if(rem == 1) { output_high(PIN_B6); }                   // if rem is 1, turn on LED 6
      if(rem == 0) { output_low(PIN_B6);}                     // if rem is 0, turn off LED 6
      
      rem = next%2;                                           // make rem the outcome of next modulus 2 - which means it holds the remainder of the division
      next = next/2;                                          // make next the outcome of next divided by 2
      if(rem == 1) { output_high(PIN_B7); }                   // if rem is 1, turn on LED 7
      if(rem == 0) { output_low(PIN_B7);}                     // if rem is 0, turn off LED 7
      
}                                                             // end of switch position two subroutine
	
void swt_pos_three(void)                                      // start of the switch position three subroutine
  {
    if(input(PIN_A1))                                         // if loop for when the button is pressed
      {
	 output_high(PIN_C0);                                 // start motor turning clockwise
	 output_low(PIN_C1);
	 lcd_gotoxy(21,1);                                    // position in the middle of the third line on the LCD
	 printf(lcd_putc, "Button is pressed.   ");           // print into that position the text 'Button is pressed'
	 delay_ms(400);                                       // delay 0.4 secs
         printf(lcd_putc, "\f");                              // clear LCD
	 button_vt();                                         // call the button on vt subroutine	
      }
    else                                                      // what to do if no input from the button
      {
	output_low(PIN_C0);                                   // turn/keep the motor off 
	output_low(PIN_C1);
	lcd_gotoxy(21,1);                                     // position in the center of the third line on the LCD   
	printf(lcd_putc, "Button not pressed.   ");	      // print into that position on the LCD 'Button not pressed'
	delay_ms(500);                                        // delay 0.5 secs
        printf(lcd_putc, "\f");                               //clear the LCD
	button_not_vt();                                      // call the button off vt subroutine
      }
   }                                                          // end of switch position three subroutine
   
void button_not_vt(void)                                      // start of button off vt subroutine
   {  
      static int button_printed = 0;                          // create local static in named button_printed and set to 0. it is used to make sure it is only printed once on vt
      if (!button_printed)                                    // if loop for when the text has not yet appeared on the vt
      {
	 printf("Button not pressed.\n\r");                   // text to display in vt once
	 button_printed = 1;                                  // update static int button_printed to say that it has been printed
      }
     if (input(PIN_A1))                                       // if loop for when the button is pressed
      {
	 button_printed = 0;                                  // reset the button_printed static int
      }
   }                                                          // end of button off vt subroutine
   
void button_vt(void)                                          // start of button on vt subroutine
  {
    static int on_button_printed = 0;                         // create local static in named on_button_printed and set to 0. it is used to make sure it is only printed once on vt 
    if (!on_button_printed)                                   // if loop for when the text hasn't been printed on the vt yet
    {
       printf("Button is pressed.\n\r");                      // text to display in the vt
       on_button_printed = 1;                                 // update on_button_printed to reflect that it has been printed
    }
    if(!input(PIN_A1))                                        // if loop for then the button is released  
    {
       on_button_printed = 0;                                 // reset on_button_printed static int
    }
 }                                                            // end of button on vt subroutine

void swt_pos_four(void)                                       // start of switch position four subroutine
  {
     lcd_gotoxy(26,2);                                        // position in the middle of the last line of the LCD
     printf(lcd_putc, "Kitt mode");                           // print into that positon on the LCD the text 'Kitt mode'
     static int kitt_print = 0;                               // create a static int kitt_print to count that it is only printed on the vt once
     if(!kitt_print)                                          // if it hasn't printed yet on the vt
     {
	printf("Kitt mode\n\r");                              // print 'Kitt mode' onto vt
	kitt_print = 1;                                       // set kitt_print to 1 to show it has been printed
     }
     
   
     output_high(PIN_B7);                                     // turn on LED 7
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B7);                                      // turn off LED 7
     output_high(PIN_B6);                                     // turn on LED 6
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B6);                                      // turn off LED 6
     output_high(PIN_B5);                                     // turn on LED 5
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B5);                                      // turn off LED 5
     output_high(PIN_B4);                                     // turn on LED 4
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B4);                                      // turn off LED 4
     output_high(PIN_B3);                                     // turn on LED 3
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B3);                                      // turn off LED 3
     output_high(PIN_B2);                                     // turn on LED 2
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B2);                                      // turn off LED 2
     output_high(PIN_B1);                                     // turn on LED 1
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B1);                                      // turn off LED 1
     output_high(PIN_B0);                                     // turn on LED 0
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B0);                                      // turn off LED 0
     output_high(PIN_B1);                                     // turn on LED 1
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B1);                                      // turn off LED 1
     output_high(PIN_B2);                                     // turn on LED 2
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B2);                                      // turn off LED 2
     output_high(PIN_B3);                                     // turn on LED 3
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B3);                                      // turn off LED 3
     output_high(PIN_B4);                                     // turn on LED 4
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B4);                                      // turn off LED 4
     output_high(PIN_B5);                                     // turn on LED 5
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B5);                                      // turn off LED 5
     output_high(PIN_B6);                                     // turn on LED 6
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B6);                                      // turn off LED 6
     output_high(PIN_B7);                                     // turn on LED 7
     delay_ms(200);                                           // delay 0.2 secs
     output_low(PIN_B7);                                      // turn off LED 7
     delay_ms(200);                                           // delay 0.2 secs
     
     delay_ms(500);                                           // delay 0.5 secs
     printf(lcd_putc, "\f");                                  // clear LCD
    
  }                                                           // end of switch postion four subroutine
	
Comments
2.. 20   3.. 30    4.. 40   5.. 10
****************************************
2.. Your code has a number of structures and all work except you don't put the value of RV1 on the LEDS in section 1. Your statements indicate what each line does 70%
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%

Total 73%
