#include <main.h>
#include <math.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>

//Samuel Jay Lloyd 
//embedded C assignment ACDA4013

// define function/subroutine prototypes
void analog(void);
unsigned int read_switch(unsigned int); 
unsigned int pot_read(void);
void pot_2_led(unsigned int);
void motor_control(unsigned int);
void button_check(void);
void kitt_mode();
void clear_all();
void print_LCD_VT(char* a, unsigned int x, unsigned int y);

// declare global variables
unsigned int switches;

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){								// starting main loop
      switches = read_switch(0x3c);					// running read_switch and saving it to variable switches
      switch (switches){				
	case 4:		while(read_switch(0x3c)==4){			// if switches = 4 and stays equal to 4 run the functions
			pot_2_led(pot_read());}
	break;
	case 8:		while(read_switch(0x3c)==8){			// if switches = 8 and stays equal to 8 run the functions
			motor_control(pot_read());}
	break;
	case 16:	while(read_switch(0x3c)==16){			// if switches = 16 and stays equal to 16 run the functions
			button_check();}
	break;
	case 32:	while(read_switch(0x3c)==32){			// if switches = 32 and stays equal to 32 run the functions
			kitt_mode();}
	break;
      }
      clear_all();							// run function clear all
   }
}

// all functions bellow 

unsigned int read_switch(unsigned int mask){				// declaring function read_switch 
   unsigned int sw = 0;							// set int SW
   sw = input_a();							// fetch port_A data and place this is varrible SW				
   sw = sw & mask;							// remove any unwaterd signals
   return(sw);								// returns which switch is selected
   }
   
unsigned int pot_read(void){						// declaring function pot_read
   unsigned int pot_data;						// set int SW
   set_adc_channel(0); 							// set pin 0 to adc
   delay_us(20);							// delay 20us ensuring the data can be passed
   pot_data = read_adc(); 						// read adc output
   return pot_data;							// return the data collected 
   }

void pot_2_led(unsigned int x){						// declaring function pot_2_LED
   lcd_gotoxy(1,1);							// set LCD print location
   printf(lcd_putc, "Pot = %3u", x);					// prints to LCD
   printf("\fPot = %u\r", x);						// prints to VT
   output_b(x);								// outputs to the LED's 
   delay_ms(100);							// delay 100ms, this is prevent the LCD and VT from flashing 
   }   

void motor_control(unsigned int x){					// declaring function motor_control
   lcd_gotoxy(1,1);							// setting LCD to type at 1,1
   printf(lcd_putc, "\fpot = %3u", x);					// displaying "pot = x"
   if(x<75){								
      output_low(PIN_C1); output_high(PIN_C0);				// set PIN_C1 low and PIN_C0 high, causes the motor to spin clockwise
      char* y = "Clockwise";						// set char* y
      print_LCD_VT(y,1,2);						// calling print command
      }   
    else{
       if(x>175){
	 output_high(PIN_C1); output_low(PIN_C0);			// set PIN_C1 high and PIN_C0 low, causes the motor to spin anti-clockwise
	 char* y = "Anti-Clockwise";					// set char* y
	 print_LCD_VT(y,1,2);						// calling print command
	 }
      else{output_high(PIN_C0); output_high(PIN_C1); printf("\f");}	// pin output for no movement
      }
    delay_ms(1000);							// delaying 1s
   }

void button_check(){  							// declaring function button_check
   char* y = "Button Not Pressed";					// set char* y
   print_LCD_VT(y, 21, 1);						// pass to print statment 
   if(input(PIN_A1)){							// if PIN_A1 is high 
      printf(lcd_putc, "\f");						// clear the LCD
      char* y = "Button Pressed";					// set char* y
      print_LCD_VT(y, 21, 1);						// pass to print statment 
      while(input(PIN_A1)){						// while the PIN_A1 is still pressed repeat
	 output_low(PIN_C1); output_high(PIN_C0);			// set PIN_C1 low and PIN_C0 high, causes the motor to spin clockwise
	 }			
      output_high(PIN_C0); output_high(PIN_C1);				// set both PIN_C1 & PIN_C2 high so motor stops
      }
    delay_ms(100);							// delay 100ms to prevent screen flashing 
   }
   
void kitt_mode(){							// declaring function kitt_mode
   char* y = "kitt mode";						// set char* y
   print_LCD_VT(y, 25, 2);						// pass to print statment
   unsigned int i, x;							// set int i and x
   for(i=0; i<8; i++){							// iterating i from 0-7
      x = pow(2,i);							// x = 2^i
      output_b(x);							// output x onto the LEDs
      delay_ms(150);							// delay 150ms 
      }
    for(i=7; i>0; i--){							// iterating i from 8-1
      x = pow(2,i);							// x = 2^(x-1)
      output_b(x);							// output x onto the LEDs
      delay_ms(150);							// delay 150ms
      }
   }
   
void print_LCD_VT(char* a, unsigned int x, unsigned int y){		// declaring function print_LCD_VT, this is used to print strings to both the LCD and VT
   lcd_gotoxy(x,y);							// set LCD location to x,y
   printf(lcd_putc, "%s", a);						// prints a to LCD
   printf("\f%s",a);							// prints a to VT
   }

void clear_all(){							// declaring function clear all
   printf(lcd_putc, "\f");						// clears LCD
   output_high(PIN_C0); output_high(PIN_C1);				// sets motor to not move
   output_b(0);								// sets LEDs 0
   }
