#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);                          // define functions/subroutines
void select_operation(int);



unsigned int adc;                           // declare global variables
unsigned int task;
unsigned int command;
unsigned int i;
unsigned int hex_value;




void main()
{
   // initialise adc channel & setup adc operation
   setup_adc_ports(sAN0);                       
   setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0); 
   
   // initialise the LCD
   lcd_init();      
   
   // Set pin states, Pins A are all inputs and Pins c are all outputs   
   set_tris_a(0xff);                            
   set_tris_c(0x00);
   
   while(true){
   
      // Read input pins for the switch position     
      If(input(PIN_A2)){
     command = 1;
     }
      
      If(input(PIN_A3)){
     command = 2;
     }
    
      If(input(PIN_A4)){
     command = 3;
     }
    
       If(input(PIN_A5)){
     command = 4;
     }
      
       // Select task based on switch position
       select_operation(command);
       // Reset LEDs to 0
       output_b(0x00);
    }
   


        
}


// Function to read from the ADC
void analog(void)
    {
            // Read ADC channel 0 and store in variable ADC, 30us delay needed to set channel
            set_adc_channel(0);             
            delay_us(30);                   
            adc = read_adc();               


    }


// Function which contains all the tasks and a switch-case to switch between them
void select_operation(int command)
    {
        switch (command)
                {
                    case 1:     
                            // Case 1: Read variable resistor state using the ADC and output the value to the LEDs, LCD display & terminal
                            lcd_gotoxy(1,1);                    // Goto top of LCD display 
                            printf(lcd_putc,"\fSwitch A");              // Print to LCD display
                            printf("\f");                       // Clear terminal
                            printf("Switch A\n\r");                 // Print to terminal on a new line
                            analog();                       // Read the adc input
                            output_b(adc);                      // Output binary value to respective RBx pins
                            lcd_gotoxy(1,2);                    // Goto 2nd row of LCD display
                            printf(lcd_putc,"ADC value = 0x%x",adc);        // print value of adc to LCD display
                            printf("ADC value = 0x%x\n\r",adc);         // Print value of adc to terminal
                            
                            delay_ms(500);
                            output_b(0x00);                     // Reset LEDs
                            break;


                    case 2: 
                            // Switch B - If adc value of variable resistor is >176 then turn motor anti-clocksise,
                            //            if value is <76 then turn the motor off. If value is inbetween then turn motor clockwise.
                            lcd_gotoxy(1,1);                    // 
                            printf(lcd_putc,"\fSwitch B");
                            printf("\f");
                            printf("Switch B\n\r");
                            analog();
                            
                            lcd_gotoxy(1,2);
                            if (adc >= 175){
                             
                                printf(lcd_putc,"Motor on - Anti-clockwise");
                                printf("Motor on - Anti-clockwise\n\r");
                                output_c(0x02);
                                }
                            else if (adc <= 76){
                            
                                printf(lcd_putc,"Motor on - Clockwise");
                                 printf("Motor on - Clockwise\n\r");
                                output_c(0x01);
                                }
                            else{
                                printf(lcd_putc,"Motor off");
                                printf("Motor off\n\r");
                                output_c(0x00);
                                
                                }
                            delay_ms(500);
                            output_c(0x00);
                            break;
                            
                    case 3:     
                            // Switch C - If button is pressed turn the motor on, turn motor off when released.
                            lcd_gotoxy(1,1);
                            printf(lcd_putc,"\fSwitch C");  
                            printf("\f");
                            printf("Switch C\n\r");
                            lcd_gotoxy(1,2);
                            if (input(PIN_A1)==1){
                                output_c(0x01);
                                
                                printf(lcd_putc,"Button Depressed");
                                printf("Button Depressed\n\r");
                                lcd_gotoxy(21,1);
                                printf(lcd_putc,"Motor On");
                                printf("Motor On\n\r");
                                }
                            else{
                                output_c(0x00);
                                printf(lcd_putc,"Button Released");
                                printf("Button Released\n\r");
                                lcd_gotoxy(21,1);
                                printf(lcd_putc,"Motor Off");
                                printf("Motor Off\n\r");
                                }
                            delay_ms(500);
                            output_c(0x00);
                            
                            break;
        
                    case 4:     
                            // Switch D - Perform Knight Rider effect on LED row. Using binary multiplication to left shift or right shift the output.
                            lcd_gotoxy(1,1);
                            printf(lcd_putc,"Switch D");
                            printf("\f");
                            printf("Switch D\n\r");
                            
                            lcd_gotoxy(1,2);
                            printf(lcd_putc,"Kitt Mode!");
                            printf("Kitt Mode!\n\r");
                            
                            i=7;
                            hex_value = 0x01;
                            while (i>0){
                                output_b(hex_value);
                                //printf("%x \n\r",hex_value);
                                hex_value = hex_value * 0x02;
                                i= i-1;
                                
                                delay_ms(150);
                                
                               }
                              
                            i=7;
                            while (i>0){
                                output_b(hex_value);
                                //printf("%x \n\r",hex_value);
                                hex_value = hex_value / 0x02;
                                i= i-1;
                                
                                delay_ms(150);
                                                           
                                }
                            
                            break;
        
                    default :   break;



                }
        



    }
    

