//Jack Lonsdale, Student No.2114210
#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>


void analog(void);																//reads the value of the potentiometer, converts to digital, then saves in the global variable adc
void print2lcd(int);																//One of Gary's functions, not used in the assignment.
void print_to_console(void);															//Used for printing the line "console test" to the console. Not used in the assignment, one of Gary's functions
void display_leds(void);															//Used to show a number on the LEDs in binary
void led_master_control(unsigned int, unsigned int, unsigned int, unsigned int, unsigned int, unsigned int, unsigned int, unsigned int);	//A function to make showing a pattern on the LEDs much easier

unsigned int adc;					//Used to store digitally the value of the potentiometer
unsigned int A=0, B=0, C=0, D=0, E=0, F=0, G=0, H=0;	//Used to control each LED in the led_master_control function


void main()
{
   //The following 3 lines only need to be run once. They are kept outside the while(TRUE) statement to save running these commands again unnecessarily
   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();			//Stores the value of the potentiometer in the global variable adc
			
			//SWITCH IS IN POSITION A~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
			if(input(PIN_A2)){

			      printf(lcd_putc, "\f");				//clear the screen of any other text
			      lcd_gotoxy(1,1);					//move to the start of the first line on the LCD display
			      printf(lcd_putc,"\f   Pot value: %3u",adc);	//displaying the value of Pot on the LCD screen
			      printf("Pot value: %3u\n\r",adc);			//echoes the same message onto the terminal
			      display_leds();					//Display the value of adc on the LEDs in binary					
			      delay_ms(1000);					//delay for 1 second. Without this the console printing will happen way too fast!
			      
			      output_low(PIN_C0);				//If the switch was previously in position B the motor will still be spinning, 
			      output_low(PIN_C1);				//these lines stop it by setting Motor A (RC0) and Motor B (RC1) low.
			}
			//~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
			
			//SWITCH IS IN POSITION B~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
			if(input(PIN_A3)){
				  printf(lcd_putc, "\f");						//clear the screen of any other text
				  lcd_gotoxy(1,2);							//Go to the start of the second line of the LCD display

				  if(adc<75){								//If this condition is met, the motor should be driven clockwise
						output_high(PIN_C0);					//Set Pin RC0 high
						output_low(PIN_C1);					//Set Pin RC1 low  The combination of this line and the last drives the motor clockwise
						printf(lcd_putc, "%3u: Clockwise", adc);		//Displays the current state on the LCD display
				  }
				  if(adc>175){								//If this condition is met, the motor should be driven anti-clockwise
						output_high(PIN_C1);					//Set Pin RC1 high
						output_low(PIN_C0);					//Set Pin RC0 low  The combination of this line and the last drives the motor clockwise
						printf(lcd_putc, "%3u: Anti-Clockwise", adc);		//Displays the current state on the LCD display
				  }
				  
				  if(adc>74 && adc<176){						//If this condition is met, the motor should be stationary
						output_low(PIN_C0);					//Setting both Motor A and Motor B (RC0, and RC1 respectively) low ensures the motor is unable to turn
						output_low(PIN_C1);
						printf(lcd_putc, "%3u: MotorStationary", adc);		//Displays the current state of the motor on the LCD display
				  }
				  
				  delay_ms(100);							//stops the code repeating tjhis code too soon (clearing and printing to LCD too quickly causes flashing effect)

			}
			//~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
			
			//SWITCH IS IN POSITION C~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
			if(input(PIN_A4)){
			      output_low(PIN_C0);						//Ensures the motor starts off stationary by sertting MotorA and MotorB (RC, RC1) low.
			      output_low(PIN_C1);
			      
			      if(input(PIN_A1)){						//if the button is currently pressed this statement will run once
				    printf("Button Pressed\r");					//Updates the state of the button on the console
				    printf(lcd_putc, "\f");					//clear the screen of any other text
				    lcd_gotoxy(21, 1);						//go to the first character on the third line
				    printf(lcd_putc, "Button Pressed");				//Display the status of the button on the LCD screen
			      }
			      
			      while(input(PIN_A1)){						//serves to hold the program until the button is let go (otherwise the above code will run several times)
				    output_high(PIN_C0);					//turns the motor clockwise by raising MotorA (RC0) high, and MotorB (RC1)low.
				    output_low(PIN_C1);
			      }
			      
			      
			      if(!(input(PIN_A1))){						//when the button is let go, this function will be executed once
				    printf("Button Not Pressed\r");				//updating the status of the button on the console
				    printf(lcd_putc, "\f");					//clear the screen of any other text
				    lcd_gotoxy(21, 1);						//move to the third line of the LCD display
				    printf(lcd_putc, "Button Not Pressed");  			//Updating the console to say "Button not pressed""
			      }
			      while(!(input(PIN_A1))){						//holds this part of the program until the button is pressed again. Otherwise the above code will be executed again
				    output_low(PIN_C0);						//sets C0 (Motor A) low. C1 (Motor B) is already low too, so the motor stops turning
				    if(!(input(PIN_A4))){					//If the switch is moved to any position but C
					  break;						//exit this loop, allowing other parts of the program to function
				    }
			      }
			}
			//~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
			
			//SWITCH IS IN POSITION D~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
			if(input(PIN_A5)){
			      //switch is in position D, time for Kitt mode!
			      printf(lcd_putc, "\f");			//clear the screen of any other text
			      lcd_gotoxy(21, 2);			//go to the start of the fourth line of the LCD display
			      printf(lcd_putc, "     Kitt mode");	//printing the message "Kitt mode" on the centre of the LCD screen
			      printf("Kitt Mode\r");			//echoing this message onto the virtual terminal
			      led_master_control(0,0,0,0,0,0,0,0);	//each line controls one stage in the sequence
			      led_master_control(1,0,0,0,0,0,0,0);	//A 0 sets an LED low, anything other than 0 sets it high
			      led_master_control(1,1,0,0,0,0,0,0);
			      led_master_control(1,1,1,0,0,0,0,0);
			      led_master_control(1,1,1,1,0,0,0,0);
			      led_master_control(1,1,1,1,1,0,0,0);
			      led_master_control(1,1,1,1,1,1,0,0);
			      led_master_control(1,1,1,1,1,1,1,0);
			      led_master_control(1,1,1,1,1,1,1,1);
			      led_master_control(1,1,1,1,1,1,1,0);
			      led_master_control(1,1,1,1,1,1,0,0);
			      led_master_control(1,1,1,1,1,0,0,0);
			      led_master_control(1,1,1,1,0,0,0,0);
			      led_master_control(1,1,1,0,0,0,0,0);
			      led_master_control(1,1,0,0,0,0,0,0);
			      led_master_control(1,0,0,0,0,0,0,0);
			      led_master_control(0,0,0,0,0,0,0,0);
			      
			      while(input(PIN_A5)){			//Stops the pattern and terminal updates until Kitt mode has been exited, and re-entered
				    delay_ms(1);			//Simply something small to do to keep the chip happy while it's waiting :D
			      }
			}
			//~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
																												// read the analog input


			//print2lcd(1);
			//delay_ms(1000);
			//JL 2114210

			//print2lcd(2);
			//delay_ms(1000);

			//print2lcd(3);
			//delay_ms(1000);

			//print2lcd(4);
			//delay_ms(1000);
	}



}

void analog(void)
	{
			set_adc_channel(0);	//read adc channel 0 (pin RA0 which is the one connected to the potentiometer)
			delay_us(300);		// wait 300uS
			adc = read_adc();	// store the value of he Potentiometer in global variable ADC

	}

void print2lcd(int line)		//This is a Gary function, not used in the assignment :D
	{
		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);
					case 5:		
					default : 	break;


				}
		


	}
	
void print_to_console(void){		//Another Gary function, 
      lcd_gotoxy(21,2);
      printf("console test");
      delay_ms(1000);
}

//#~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~|display_leds|~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//DESCRIPTION:		User-defined function to make displaying the value of the pot on the LEDS easier (used for the implementation of Task 1)
//PARAMETERS:		No parameters are needed as adc is already a global variable
//VALUES RETURNED:	Doesn't need to return anything to the parent function, as all required outputs are completed locally

//EXPLANATION:
//This function works by converting the denary number to binary.
//It iterates through the binary placeholders from smallest to largest
//E.g. 128, 64, 32, ... , 2, 1
//
//If the denary number is bigger than the placeholder, we do two things:
//	1. set the corresponding pin high (illuminating the LED) 
//	2.subtract the value of the placeholder from adc
//
//If the denary number is smaller than the placeholder then we set that bit to 0 and move onto the next (smaller) placeholder


void display_leds(void){
      
      if(adc>=128){			//if adc is larger than or equal to the current placeholder			
	    output_high(PIN_B7);	//Set the corresponding pin high, illuminating the LED	
	    adc = adc-128;		//Subtract the value of the placeholder from adc, and continue with the next (smaller) placeholder
      }					
					
      else{output_low(PIN_B7);}		//if adc is smaller than the current placeholder, set the Pin low (indicating a 0)
      
      
      if(adc>=64){			//exact same process repeated for all subsequent placeholders...
	    output_high(PIN_B6);
	    adc = adc-64;
      }
      else{output_low(PIN_B6);}
      
      

      if(adc>=32){
	    output_high(PIN_B5);
	    adc = adc-32;
      }
      else{output_low(PIN_B5);}
      
      
      
      if(adc>=16){
	    output_high(PIN_B4);
	    adc = adc-16;
      }
      else{output_low(PIN_B4);}
      
      
      
      if(adc>=8){
	    output_high(PIN_B3);
	    adc = adc-8;
      }
      else{output_low(PIN_B3);}
      
      
      
      if(adc>=4){
	    output_high(PIN_B2);
	    adc = adc-4;
      }
      else{output_low(PIN_B2);}
      
      
      
      if(adc>=2){
	    output_high(PIN_B1);
	    adc = adc-2;
      }
      else{output_low(PIN_B1);}
      
      
      
      if(adc>=1){
	    output_high(PIN_B0);
	    adc = adc-1;
      }      
      else{output_low(PIN_B0);}      

}


//#~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~|led_master_control|~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
//DESCRIPTION:		A function that allows an easy way to display a pattern on the 8 LEDs
//PARAMETERS:		8 unsigned integers. Specifying these as 0 means the LED will be off, 1 will mean the LED turns on A controls LED7 (leftmost), H controls LED0 (rightmost).
//VALUES RETURNED:	No values returned
//EXPLANATION:
//Simply a list of 8 selective statements, one per LED
//If the appropriate parameter is set as 1, the pin is set high
//If the appropriate parameter is set as 0, the pin is set low
void led_master_control(unsigned int A, unsigned int B, unsigned int C, unsigned int D, unsigned int E, unsigned int F, unsigned int G, unsigned int H){
      
      if(A==1){output_high(PIN_B7);}	//If A is 1, turn LED7 on by raising pin B7 high.
      else{output_low(PIN_B7);}		//If A is not 1 (e.g.0), turn LED7 off by setting pin B7 low
      
      if(B==1){output_high(PIN_B6);}	//Exact same sequence repeated for all other LEDs....
      else{output_low(PIN_B6);}
      
      if(C==1){output_high(PIN_B5);}
      else{output_low(PIN_B5);}
      
      if(D==1){output_high(PIN_B4);}
      else{output_low(PIN_B4);}
      
      if(E==1){output_high(PIN_B3);}
      else{output_low(PIN_B3);}
      
      if(F==1){output_high(PIN_B2);}
      else{output_low(PIN_B2);}
      
      if(G==1){output_high(PIN_B1);}
      else{output_low(PIN_B1);}
      
      if(H==1){output_high(PIN_B0);}
      else{output_low(PIN_B0);}
      
      delay_ms(150);			//A delay of 150ms between state changes, as specified in the assignment
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