//------------------------------------------------------------------------------------------------------
#include <main.h>                                                        // Include the main header file
#define LCD_ENABLE_PIN PIN_D2                                            // Define the pin for LCD enable
#define LCD_RS_PIN PIN_D0                                                // Define the pin for LCD Register Select
#define LCD_RW_PIN PIN_D1                                                // Define the pin for LCD Read/Write
#define LCD_DATA4 PIN_D4                                                 // Define the pin for LCD data line 4
#define LCD_DATA5 PIN_D5                                                 // Define the pin for LCD data line 5
#define LCD_DATA6 PIN_D6                                                 // Define the pin for LCD data line 6
#define LCD_DATA7 PIN_D7                                                 // Define the pin for LCD data line 7
#include <lcd.c>                                                         // Include the LCD driver code
//------------------------------------------------------------------------------------------------------
// Function declarations for tasks
//------------------------------------------------------------------------------------------------------
unsigned int lights[16]={128,64,32,16,8,4,2,1,1,2,4,8,16,32,64,128};     // Array to control the light pattern for "Knight Rider" effect
void task1(void);                                                        // variable for task 1 
void task2(void);				                         // variable for task 2 
void task3(void);				                         // variable for task 3 
void task4(void);				                         // variable for task 4
int RV1;                                                                 // Variable to store ADC result
int but;                                                                 // Variable to store button state
unsigned int switches;                                                   // Variable to store the state of switches
int disp = 0;                                                            // initial variable state for the LCD display
int last_button_state;                                                   // variable for the state of the button

//------------------------------------------------------------------------------------------------------
// Function to read the ADC value from a specified port
//------------------------------------------------------------------------------------------------------
unsigned adc_read(unsigned port){
    set_adc_channel(port);                              // Select the ADC channel
    delay_us(10);                                       // Small delay to stabilize ADC reading
    return read_adc();                                  // Return the ADC result
}  
//------------------------------------------------------------------------------------------------------
// Main function - execution starts here
//------------------------------------------------------------------------------------------------------
void main(){
    setup_adc_ports(sAN0);                             // Initialize the ADC channel
    setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);       // Set up the ADC operation
    lcd_init();                                        // Initialize the LCD display

    while(1){                                          // Infinite loop to continuously check for switch input
        switches = input_a();                           // Read the input from switches
        switches = switches & 0x3C;                    // Mask the relevant bits
        switches /= 2;                                 // Divide by 2 to shift to correct position
        RV1 = adc_read(0);                             // Read ADC value from channel 0
        but = pin_a1;                                  // Store the state of pin A1 (button)

        switch(switches){                              // Switch case based on the switch position
            case 2:                                    // Switch in the first position
                task1();  			       // Call task1
                task2(); 			       // Call task2
                disp = 0;                              // Reset display variable
                break;                                 // adds a break

            case 4:                                    // Switch in the second position
                task2();                               // Call task2
                disp = 0;                              // Reset display variable
                break;                                 // adds a break

            case 8:                                    // Switch in the third position
                task3();                               // Call task3
                disp = 0;                              // Reset display variable
                break;                                 // adds a break

            case 16:                                   // Switch in the fourth position
                disp = disp + 1;                       // Increment display variable
                task4();                               // Call task4
                break;				       // adds a break

            default:break;                             // adds a break
        }
    }
}
//------------------------------------------------------------------------------------------------------
// Task 1 - Controls C0 and C1 based on ADC value and displays on LCD 
//------------------------------------------------------------------------------------------------------
void task1(){
    printf(lcd_putc, "\f");                            // Clear the LCD screen
    if (RV1 > 175){                                    // If ADC value is greater than 175
        output_high(PIN_C0);                           // Set PIN C0 high
        output_low(PIN_C1);                            // Set PIN C1 low
        lcd_gotoxy(9, 1);                              // Set cursor position on LCD
        printf(lcd_putc, "%3u", RV1);                  // Display ADC value on LCD
        printf( "%3u\r\n", RV1);                       // Display ADC value on LCD
        delay_ms(5); 
        lcd_gotoxy(8,2);                               // Set cursor to second line of LCD
        printf(lcd_putc, "right");                     // Display "right" on LCD
        printf("right \r \n");                         // Display "right" on LCD
        delay_ms(300); 
    }
    else if (RV1 < 75){                                // If ADC value is less than 75
        output_low(PIN_C0);                            // Set PIN C0 low
        output_high(PIN_C1);                           // Set PIN C1 high
        lcd_gotoxy(9, 1);                              // Set cursor position on LCD
        printf(lcd_putc, "%3u", RV1);                  // Display ADC value on LCD
        printf( "%3u\r\n", RV1);                       // Display ADC value on LCD
        delay_ms(5); 
        lcd_gotoxy(8,2);                               // Set cursor to second line of LCD
        printf(lcd_putc, "left");                      // Display "right" on LCD
        printf("left \r \n");                          // Display "right" on LCD
        delay_ms(300); 
    }
    else{                                              // If ADC value is between 75 and 175
        output_low(PIN_C0);                            // Set PIN C0 low
        output_low(PIN_C1);                            // Set PIN C1 low
        lcd_gotoxy(9, 1);                              // Set cursor position on LCD
        printf(lcd_putc, "%3u", RV1);                  // Display ADC value on LCD
        printf( "%3u\r\n", RV1);                       // Display ADC value on LCD
        delay_ms(5); 
        lcd_gotoxy(8,2);                               // Set cursor to second line of LCD
        printf(lcd_putc, "stop");                      // Display "right" on LCD
        printf("stop \r \n");                          // Display "right" on LCD
        delay_ms(300); 
    }
}
//------------------------------------------------------------------------------------------------------
// Task 2 - Display ADC value on LCD and output the value to LEDs
//------------------------------------------------------------------------------------------------------
void task2(){
    printf(lcd_putc, "\f");                            // Clear the LCD screen
    lcd_gotoxy(9, 1);                                  // Set cursor to display the ADC value
    printf(lcd_putc, "%3u", RV1);                      // Display ADC value
    printf( "%3u\r\n", RV1);                           // Display ADC value on LCD
    output_b(RV1);                                     // Output the ADC value to PORT B
}
//------------------------------------------------------------------------------------------------------
// Task 3 - Check button press and display "right", 1 and turn motor or 0 on LCD
//------------------------------------------------------------------------------------------------------
void task3(void){
	int current_button_state = input(pin_a1);                //read the curret button state
	if(current_button_state != last_button_state){	         //cheks if the current button state is not the same as its previous state
	
		if (current_button_state){
		     printf("Button pressed \r\n");	         //print to the virutal terminal
		     output_low(PIN_C1);		         //set pin C1 low for clockwise motor movement
		     output_high(PIN_C0);		         //set pin C0 high for clockwise motor movement
		     lcd_gotoxy(24,1);			         //go to center of line 3 on the LCD display			
		     printf(lcd_putc,"Button pressed ");         //print to the LCD display
		}
		else{
		     printf("Button released \r\n");	         //print to the virtual terminal
		     output_low(PIN_C1);	                 //set pin C1 low to turn the motor off
		     output_low(PIN_C0);			 //set pin C1 low to turn the motor off			
		     lcd_gotoxy(24,1);				 //go to center of line 3 on the LCD display 
		     printf(lcd_putc,"Button released ");	 //print to the LCD display
		}
		last_button_state = current_button_state;	 //update last button state
	}
}
//------------------------------------------------------------------------------------------------------
// Task 4 - Implement the "Knight Rider" light pattern and print KITT Mode
//------------------------------------------------------------------------------------------------------
void task4(void){
    printf(lcd_putc, "\f");                           // Clear the LCD screen
    lcd_gotoxy(27, 2);                                // Set position for the "KITT Mode" label
    printf(lcd_putc, "Kitt Mode");                    // Display "Kitt Mode"
    if (disp == 1)                                    // If display variable is 1
        printf("Kitt Mode \r\n");                     // Display "Kitt Mode" on the console
    
    unsigned int q;                                   // Local variable for loop
    for (q = 0; q < 16; q++){                         // Loop from 0 to 16
        output_B(lights[q]);                          // Output the current light pattern to PORT B
        delay_ms(200);                                // Wait for 200ms
    }
    output_b(0x00);                                   // Turn off all lights
    printf(lcd_putc, "\f");                           // Clear the LCD screen
}
//------------------------------------------------------------------------------------------------------

//              super cool and epic art. A++ 

//	                 -----------!-----------
//	 -----------!---------   /=====\
//	          |===\_________/_  o  |
//	         /_]    o o  o o____  /
//	        <_]___[]_______<____>/
//	            o              o
           
//          ---------------------------------------                        
Comments
2.. 20   3.. 30    4.. 40   5.. 10
**************************************
2.. Your code has a number of structures and all work except you don't test the switch position properly meaning you don't call the right function for each switch position.  Your statements indicate what each line does. 65%
3.. Your program flows nicely 75% 
4.. Your program mostly achieves the desired results. 68%
5.. Your program is nicely laid out and well indented. 75%
