#include <main.h> // Include main header file for the microcontroller
#define LCD_ENABLE_PIN PIN_D2 // Define pin for LCD enable
#define LCD_RS_PIN PIN_D0 // Define pin for LCD register select
#define LCD_RW_PIN PIN_D1 // Define pin for LCD read/write
#define LCD_DATA4 PIN_D4 // Define pin for LCD data line 4
#define LCD_DATA5 PIN_D5 // Define pin for LCD data line 5
#define LCD_DATA6 PIN_D6 // Define pin for LCD data line 6
#define LCD_DATA7 PIN_D7 // Define pin for LCD data line 7

#include <lcd.c> // Include LCD control library

// Function prototypes
void analogs(void);
void printanalogs(void);
void motor1(void);
void printmotor1(void);
void digLED(void);
void clearall(void);
void terminal(void);
void button_on(void);
void button_off(void);
void knight_rider(void);
void kitt_mode(void);

// Global variables
unsigned int pot; // Variable to store potentiometer value
int last_button_state = 0; // Variable to track the last button state
int kitt_mode_displayed = 0; // Flag to indicate if KITT mode is displayed
unsigned int sequence[] = {0x01, 0x02, 0x04, 0x08, 0x10, 0x20, 0x40, 0x80, 0x40, 0x20, 0x10, 0x08, 0x04, 0x02, 0x01}; // Sequence for Knight Rider effect

// Function to set the state of the Knight Rider LEDs
void knightrider_state(unsigned int state);

void main() {
    // Set up ADC for potentiometer input
    setup_adc_ports(sAN0); 
    setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0); 
    lcd_init(); // Initialize the LCD

    while(TRUE) { // Infinite loop
        // Check if button connected to PIN_A2 is pressed
       
        if(input(PIN_A2)) {
            motor1(); // Control motor based on potentiometer
            analogs(); // Read potentiometer value
            printanalogs(); // Display potentiometer value on LCD
            printmotor1(); // Display motor state on LCD
            output_b(0); // Clear output B
        } 
        // Check if button connected to PIN_A3 is pressed
        else if(input(PIN_A3)) {
            analogs(); // Read potentiometer value
            printanalogs(); // Display potentiometer value on LCD
            digLED(); // Control LEDs based on potentiometer digital output
            terminal(); // Print potentiometer value to terminal
        } 
        // Check if button connected to PIN_A4 is pressed
        else if(input(PIN_A4)) {
            output_b(0); // Clear output B
            int current_button_state = input(PIN_A1); // Read current button state

            // Check for button state change
            if (current_button_state != last_button_state) {
                if (current_button_state) {
                    button_on(); // Call function to handle button ON state
                } 
                else {
                    button_off(); // Call function to handle button OFF state
                }
                last_button_state = current_button_state; // Update last button state
            }
        } 
        // Check if button connected to PIN_A5 is pressed
        else if(input(PIN_A5)) {
            knight_rider(); // Activate Knight Rider LED effect
            kitt_mode(); // Activate KITT mode
        }
    }
}

// Function to read the potentiometer value
void analogs(void) {
    set_adc_channel(0); // Set ADC channel to 0
    delay_us(30); // Delay for ADC stabilization
    pot = read_adc(); // Read ADC value and store in pot
}

// Function to print the potentiometer value on the LCD
void printanalogs(void) {
    lcd_gotoxy(2, 1); // Set cursor position on LCD
    printf(lcd_putc, "Potentiometer = %3u", pot); // Print potentiometer value
}

// Function to control motor based on potentiometer value
void motor1(void) {
    if (pot < 75) { // If potentiometer value is low
        output_high(PIN_C1); // Set motor to rotate anticlockwise
        output_low(PIN_C0);   
    } else if (pot > 175) { // If potentiometer value is high
        output_high(PIN_C0); // Set motor to rotate clockwise
        output_low(PIN_C1);  
    } else {
        output_low(PIN_C0); // Stop motor
        output_low(PIN_C1);  
    }
}

// Function to print the motor state on the LCD
void printmotor1(void) {
    if (pot < 75) { // If potentiometer value is low
        lcd_gotoxy(5, 2); // Set cursor position on LCD
        printf(lcd_putc, "Anticlockwise"); // Display motor direction
    } else if (pot > 175) { // If potentiometer value is high
        lcd_gotoxy(5, 2); // Set cursor position on LCD
        printf(lcd_putc, "  Clockwise  "); // Display motor direction
    } else {
        lcd_gotoxy(5, 2); // Set cursor position on LCD
        printf(lcd_putc, "   Stopped   "); // Display motor stopped state
    }
}

// Function to control digital LEDs based on potentiometer value
void digLED(void) {
    output_b(pot & 0xFF); // Output the lower 8 bits of the potentiometer value to PORTB
}

// Function to clear all outputs and the LCD display
void clearall(void) {
    output_low(PIN_C0); // Turn off motor control pin C0
    output_low(PIN_C1); // Turn off motor control pin C1
    printf(lcd_putc, "\f"); // Clear the LCD display
    output_b(0); // Clear PORTB outputs
}

// Function to print the potentiometer value to the terminal
void terminal(void) {
    printf("\f"); // Clear terminal display
    printf("Potentiometer = %u \r\n", pot); // Print potentiometer value
    delay_ms(100); // Delay for readability
}

// Function to handle button ON state
void button_on(void) {
    output_high(PIN_C0); // Activate output C0
    output_low(PIN_C1); // Deactivate output C1
    lcd_gotoxy(26, 1); // Set cursor position on LCD
    printf(lcd_putc,"Button On "); // Display button ON state
    printf("\f"); // Clear terminal display
    printf("Button = On \r\n"); // Print button state to terminal
}

// Function to handle button OFF state
void button_off(void) {
    output_low(PIN_C0); // Deactivate output C0x
    output_low(PIN_C1); // Deactivate output C1
    lcd_gotoxy(26, 1); // Set cursor position on LCD
    printf(lcd_putc,"Button Off"); // Display button OFF state
    printf("\f"); // Clear terminal display
    printf("Button = Off \r\n"); // Print button state to terminal
}

// Function to create the Knight Rider LED effect
void knight_rider(void) {
    for (int q = 0; q < sizeof(sequence) / sizeof(sequence[0]); q++) { 
        knightrider_state(sequence[q]); // Set LED state based on sequence
        delay_ms(200); // Delay 
    }
}

// Function to set the state of the Knight Rider LEDs
void knightrider_state(unsigned int state) { 
    // Turn off all LEDs initially
    output_low(PIN_B0); 
    output_low(PIN_B1); 
    output_low(PIN_B2); 
    output_low(PIN_B3); 
    output_low(PIN_B4); 
    output_low(PIN_B5);
    output_low(PIN_B6); 
    output_low(PIN_B7);

    // Set the appropriate LED based on the current state
    if (state & 0x01) output_high(PIN_B0);
    if (state & 0x02) output_high(PIN_B1); 
    if (state & 0x04) output_high(PIN_B2); 
    if (state & 0x08) output_high(PIN_B3); 
    if (state & 0x10) output_high(PIN_B4); 
    if (state & 0x20) output_high(PIN_B5); 
    if (state & 0x40) output_high(PIN_B6); 
    if (state & 0x80) output_high(PIN_B7);
}

// Function to activate KITT mode and display a message
void kitt_mode(void) {
    if (!kitt_mode_displayed) { // Check if KITT mode has not been displayed yet
        lcd_gotoxy(26, 3); // Set cursor position on LCD
        printf(lcd_putc, "KITT Mode On"); // Display KITT mode message
        printf("KITT Mode On \r\n"); // Print KITT mode activation message to terminal
        kitt_mode_displayed = 1; // Set flag to indicate KITT mode has been displayed
        }
}

Comments
2.. 20   3.. 30    4.. 40   5.. 10
***************************************
2.. Your code has a number of your functions and all work except you don't put the value of RV1  on the LEDS or on the virtual terminal in section 1. Your statements indicate what most lines do. 65%
3.. Your program flows nicely 75%
4.. Your program achieves the desired results. 75%
5.. Your program is nicely laid out and well indented but could have been remarked better. 70%
