/*/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
// Author: J.Brown // Date of Completion: 19.11.22 // Version:0.0.2a //
// Purpose: This code is for the Embedded C assignment Due 05.12.22 and should perform the following //
// Task 1: When switch is state A, show the reading of RV1 [/] //
// Task 2: When switch is state B, RV1 should drive Motor A, with differing states between 75 \ 76 -174 \ 175 as boundries and isplay ADC value [/] //
// Task 3: When switch is state C, while a button is pressed Motor A will run and LCD will display its value amd echo to V terminal [/] //
// Task 4: When switch is state D, Flash the lights in knight rider style with delay of 150ms [/] //
// The following is written in accordance with LuaX commenting standard //
*/////////////////////////////////////////////////////////////////////////

// The following statements are to define pins with legible values for ease of reading//
// Instructs inclusion of the Main.hfile //
#include <main.h>
// The followign defines the values used for ports D for ease of use //			
#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
// The following are for the high and low activation for the //
#define motor_a	Pin_C0
#define motor_b	Pin_C1
// The following are definers for the ports along A for the swtich states //
#define switch_a Pin_A2
#define switch_b Pin_A3
#define switch_c Pin_A4
#define switch_d Pin_A5
// The following are for ports B relative to the LEDS they control //
#define led_a	Pin_B0
#define led_b	Pin_B1
#define led_c	Pin_B2
#define led_d	Pin_B3
#define led_e	Pin_B4
#define led_f	Pin_B5
#define led_g	Pin_B6
#define led_h	Pin_B7
// The following is used for intialising the functions for the LCD //
#include <lcd.c>

void analog(void);											//This defines the void function for analog reading later //	
void print2lcd(int);											//defines the function for printing to LCD with a case number //
void knightIndustries(void);										//Defines the print function for the LCD when in KITT Mode //
void knightLightEnd(void);										//Defines the function for the LED sequence end for KITT mode //
void lcd_Clear(void);											//Defines the void function for clearing the LCD //
void knightLight(void);											//Defines the LED Calculate function //								
int pow(int);												//Definbes the power of function for mathematical opperations //

unsigned int spamFlag = 0;										//Defines integer to be used as boolean flag //
unsigned int spamCheck = 0;										//Defines integer to be used as a Do_Once check //
unsigned int ledNum[] =  {0,1,2,3,4,5,6,7};								//Definse the integer values for the LEDs in an unsigned array //
unsigned int adc;											//Defines integer for adc value //
unsigned int holding = 0;										//Defines integer to be used for checking state of button press //
unsigned int motorReading;										//Defines integer to hold the value of the adc for motor purposes //
char *buttonOption[2] = {"Deactivated","Activated"};							//Defines are character array for the values of the button activation //
int run = 0;												//Degines integer to act as boolean flag against spam //

void main() 												//Defines function of Main //
{
	setup_adc_ports(sAN0);										//Sets up adc ports //
	setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);							//setup adc operation //
	lcd_init();											//initialise the LCD //
	while(TRUE)											//Repeat forever and always, there is no end for while, it is while(true) - the undying //
	{
			lcd_clear();									//Call the lcd clear function																							// read the analog input

			holding = input(switch_a);							//Sets input of holding to value of switch A //
			if (holding == 1){								//If and While for when switch A case is active //
			   while (holding == 1){
			      analog();									//Read ADC function call //
			      print2lcd(1);								//Print LCD with case 1 //
			      output_B(adc);;								//output the binary value of varriable adc to the ports B //
			      holding = input(switch_a);						//Check if still switch case A //
			   }
			   run = 0;									//if run flag for print spam avoidance //
			}
			
			holding = input(switch_b);							//Sets input of holding to value of switch case B //
			if (holding == 1){								//If and While for when switch B case is active //
			   while (holding == 1){
			   analog();									//Read ADC function call //
			   if(adc<=75){									//If value of RV1 is less or equal to 75 then spin the motor high to low //
			   	       output_high(motor_a);
				       output_low(motor_b);
			   } else if(adc>=76 && adc<=174){						//If value of RV1 is greater or equal to 76 and less or equal to 174 then apply low to both motor ports //
				       output_low(motor_a);
				       output_low(motor_b);
			   } else {									//if value of RV1 is none of the above, then spin low to high //
				       output_low(motor_a);
				       output_high(motor_b);
			   }
			      print2lcd(2);								//Print to lcd function call with case 2 //
			      holding = input(switch_b);						//Check if still switch case B //
			   }
			   run = 0;									//if run flag for print spam avoidance //
			}
			
			holding = input(switch_c);							//Sets input of holding to value of switch case C //
			spamFlag = 0;									//Sets Once flag to false //
			if (holding == 1){								//If and While for when switch C case is active //
			   while (holding == 1){							
			      print2lcd(3);								//Print to lcd function call with case 3 //
			      if(spamCheck != input(PIN_A1)){spamFlag = 0;}				//if output has not yet been displayed for this button possition, set the spam flag to false //
			      if(input(PIN_A1) == 1){							//if button is active statement //
				 spamCheck = input(PIN_A1);						//set spamcheck to high/true if button is pressed //
				 output_low(PIN_C1);							
				 output_high(PIN_C0);							//Spin motor commands //
				 if(spamFlag == 0){printf(" Button State 1 ");spamFlag = 1;}		//State the button status and change flag to true if flag is false //
			      }
			      if(input(PIN_A1) == 0){							//if button is not pressed //
				 spamCheck = input(PIN_A1);						//set spamcheck to high/true if button is pressed //
				 output_low(PIN_C1);
				 output_low(PIN_C0);							//Stop motor rotation
				 if(spamFlag == 0){printf(" Button State 0 ");spamFlag = 1;}		//State the button status and change flag to true if flag is false //
			      }
			      print2lcd(3);								//Print to lcd function call with case 3 //
			      holding = input(switch_c);						//Check if still switch case C //
			   }
			   run = 0;									//if run flag for print spam avoidance //
			}
			
			holding = input(switch_d);							//Sets input of holding to value of switch case D //
			if (holding == 1){								//If and While for when switch D case is active //
			   while (holding == 1){
			      print2lcd(4);								//lcd print function call case 4 //
			      knightIndustries();							//Call the function for the Knight industries print to LCD //
			      knightLight();								//Call the knightlight (See what I did there? - I was way too proud of myself) function for the LCD Loop //
			      holding = input(switch_d);						//Check if still switch case D //
			   }
			   knightLightEnd();								//Start the function for the end sequence pattern //
			   run = 0;									//if run flag for print spam avoidance //
			}
	}
}

void analog(void){											//Function initialise for analogue read //
      set_adc_channel(0);										//set the adc channel to channel 0 //
      delay_ms(30);											//wait for 30ms //
      adc = read_adc();											//read and store to adc varriable //
}
	
void knightIndustries(void){										//function initialise for lcd display //
      
      printf(lcd_putc("\fHello, Micheal"));								//Displays line 1 text //
      lcd_gotoxy(1,2);
      printf(lcd_putc("I am The Knight"));								//Displays line 2 text //
      lcd_gotoxy(21,1);
      printf(lcd_putc("Industries Model 2k"));								//Display line 3 text //
      lcd_gotoxy(21,2);
      printf(lcd_putc("Or K.I.T.T for short"));								//Dipslay line 4 text //
      
}

void knightLight(void){											//initialise the light for normal loop //

      for(int n = 0; n < 16; n++){									//for loop that essentially says that count to 7 and then count down avoiding reapeat LED display on 7th LED //
	 if(n>7){
	    int m = pow(16-n);										//Call POW function to apply power //
	    if(n != 8){
	       output_B(m);										//Output binary value along ports B //
	       delay_ms(150);										//Wait 150ms //
	    }
	 } else {
	    int m = pow(n);										//Call POW function to apply power //
	    output_B(m);										//Output binary value along ports B //
	    if(n != 7){delay_ms(150);}									//Avoid delay on 150 //
	 }
      }
}

      
void knightLightEnd(void){										//initialise the end sequence function //

      output_b(1); 											//This until line 201 essentially makes the function display a building array of LEDS turned on and a full flash at the end //
      delay_ms(150);
      
      output_b(3);
      delay_ms(150);
      
      output_b(7);
      delay_ms(150);
      
      output_b(15);
      delay_ms(150);
      
      output_b(31);
      delay_ms(150);

      output_b(63);
      delay_ms(150);
      
      output_b(127);
      delay_ms(150);
      output_b(255);
      delay_ms(150);
      output_b(0);
      delay_ms(150);
      output_b(255);
      delay_ms(150);
      output_b(0);
      
}    
      
void lcd_clear(void){											//Initialise for the LCD clear function //
      
      printf(lcd_putc("/f                                  "));						//Prints four lines of empty text //
      lcd_gotoxy(1,2);
      printf(lcd_putc("                                    "));
      lcd_gotoxy(21,1);
      printf(lcd_putc("                                    "));
      lcd_gotoxy(21,2);
      printf(lcd_putc("                                    "));


}

void print2lcd(int line){										//Initialise for printing LCD case function //
      switch (line){
	 case 1: 											//When case is equal to 1, check that the run varriable is not true and then display text on LCD //
	 lcd_gotoxy(1,1);										 
	 if(run == 0) {lcd_clear();run=1;};
	 printf(lcd_putc,"      ADC: %3U",adc);
	 break;
	 case 2: 											//When case is equal to 2, check that the run varriable is not true and then display text on LCD //
	 lcd_gotoxy(1,2);										
	 if(run == 0) {lcd_clear();run=1;};
	 printf(lcd_putc,"      ADC: %3U",adc);
	 break;
	 case 3: 											//When case is equal to 3, check that the run varriable is not true and then display text on LCD //
	 lcd_gotoxy(21,1);												 
	 if(run == 0) {lcd_clear();run=1;};
	 printf(lcd_putc,"Button: %S  ", buttonoption[input(PIN_A1)]);
	 break;
	 case 4:											//When case is equal to 4, check that the run varriable is not true and then display text on LCD //
	 lcd_gotoxy(21,2);
	 if(run == 0) {lcd_clear();run=1;};
	 printf(lcd_putc,"   Kitt Mode: ");
	 default : 	
	 break;
      }
}
	
int pow(int n){												//POW (power of) function for mathematical functions as C maths toolkit isnt installed //
      int m = 1;
      for (int i = 0; i < n; i++){
	 m = m*2;
      }
      return m;												//Return the opperated varriable //
}
	
