#include <main.h>                                               //include <main.h> header file, header must come at the beginning of compiling

#define LCD_ENABLE_PIN PIN_D2                                   //designating which PIC I/O pins are connected to each pin of the LCD, they must compile before <lcd>.c
#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>                                               //include <lcd.c>, required for the LCD module to function

// define function/subroutine prototypes, must be done here before the main function compiles

void analog(void);    					       //prototyping the function to read and store the ADC value
void rotorADC(unsigned rotor);                                 //prototyping the function to control motor direction based on ADC value with rotor parameter
void rotorCW(void);                                            //prototyping the function to rotate motor clockwise
void rotorStop(void);                                          //prototyping the function to stop motor rotation
void clearScreens(void);                                       //prototyping the function to clear both LCD screens
void potConvert(void);                                         //prototyping the function to convert and display potentiometer value on LEDs
void kitt(void);                                               //prototyping the function to create Knight Rider LED pattern effect

unsigned int adc, latch = 0;                                   //declare global integer variables for ADC value and latch state
unsigned int lights[9]={256,128,64,32,16,8,4,2,1};             //knightrider light sequence on port A, array for LED pattern sequence

//I HAVE ASSUMED THERE IS AN ERROR IN QUESTION 1 WHERE PART OF QUESTION 2 IS ACCIDENTALLY PASTED THERE, HENCE I DO NOT PRINT TO THE TERMINAL IN QUESTION 1

void main(void)                                                //main function of program
{                                                              //main function begins
    setup_adc_ports(sAN0);                                     //initialise AN0 as an adc channel
    setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);               //setup adc operation with the set internal clock

    lcd_init();                                                //initialize LCD display
    rotorStop();                                               //run the motor stop subroutine, ensures motor is stopped at program start
    clearScreens();                                            //run the clear displays subroutine, clear both the terminal and LCD at startup
    output_b(0);                                               //clear all LEDs at startup

    while(TRUE)                                                //primary program loop begins
    {
        if(input(PIN_A2)) {                                    //if the switch is set to position 1, run ADC-based motor control
            analog();                                          //run the ADC read subroutine, reads in the current ADC value
            printf("\f");                                      //clear terminal output
            output_b(0);                                       //clear LEDs
            rotorADC(adc);                                     //control motor based on ADC reading
        }						       //switch position 1 action ends
        
        if(input(PIN_A3)) {                                    //if the switch is set to position 2, display ADC value on LEDs
            rotorStop();                                       //run the motor stop subroutine, stops the motor from switch 1 action
            clearScreens();                                    //run the clear displays subroutine, clear displays from switch 1 action
            analog();                                          //run the ADC read subroutine, reads in the current ADC value
            potConvert();                                      //convert and display ADC value on LEDs
            delay_ms(100);                                     //delay for clearer reading purposes
        }						       //switch position 2 action ends
            
        if(input(PIN_A4)) {                                    //if the switch is set to position 3, enable manual motor control
            output_b(0);                                       //clear LEDs from switch 2 action
            if(input(PIN_A1)) {                                //check if the button is also pressed for motor activation
                clearScreens();                                //run the clear displays subroutine
                rotorCW();                                     //start clockwise rotation of motor as well as displaying the action on the terminal and LCD
                while (input(PIN_A1)){                         //blocking loop ensures the following code does not execute until the button is released
                }
                rotorStop();                                   //stop motor when A1 is released
                lcd_gotoxy(27,1);                              //set cursor position to the center of line 3
                printf(lcd_putc, "Motor Off      ");           //prints "motor off" onto LCD, spaces at the end clear the remainder of the "motor clockwise" statement
                printf("\f");                                  //clear terminal
                printf("Motor Off");                           //prints motor status to terminal placed here in the main loop instead of rotorStop because rotorStop has use elsewhere
            }  						       //button press action ends
        }						       //switch position 3 action ends
        
        if(input(PIN_A5)) {                                    //if the switch is set to position 4, activate Knight Rider pattern
            if (latch == 0){                                   //if conditional checks if the latch hasn't been set yet
                clearScreens();                                //run the clear displays subroutine
                lcd_gotoxy(27,2);                              //set cursor position on the LCD to the center of line 4
                printf(lcd_putc, "Kitt Mode");                 //display "Kitt mode" on LCD
                printf("Kitt Mode");                           //display "Kitt mode" on terminal
                latch++;                                       //set latch to prevent repeated printing to the screens
            }
            kitt();                                            //then run Knight Rider subroutine
        }                                                      //switch position 4 action ends
        else{latch = 0;}                                       //reset the latch when switch changes position
    }                                                          //primary program loop ends
}                                                              //main function ends


void analog(void)                                              //function to read analog value from ADC
{                                                              //analog function begins
    set_adc_channel(0);                                        //read adc channel 0
    delay_us(30);                                              //wait 30uS for ADC acquisition
    adc = read_adc();                                          //store value in global variable ADC
}                                                              //analog function ends

void rotorADC(unsigned rotor)                                  //function to control motor based on ADC value, uses an integer parameter of rotor
{                                                              //rotorADC function begins
    lcd_gotoxy(4,1);                                           //position cursor on the LCD for potentiometer value display
    printf(lcd_putc, "Pot value = %3u", adc);                  //display current potentiometer value on LCD
    
    if (rotor < 76)                                            //checks if the ADC value is below 76 and runs the following if so
    {                                                          //low value motor control block begins
        output_low(PIN_C0);                                    //set pin C0 low for anticlockwise rotation
        output_high(PIN_C1);                                   //set pin C1 high for anticlockwise rotation
        lcd_gotoxy(4,2);                                       //set cursor of LCD to the center of line 2 of the LCD
        printf(lcd_putc," ANTICLOCKWISE ");                    //write "ANTICLOCKWISE" onto lcd, spaces help to center
    }                                                          //low value motor control block ends
    
    else if (rotor > 174)                                      //checks if the ADC value is above 174 and runs the following if so
    {                                                          //high value motor control block begins
        output_high(PIN_C0);                                   //set pin C0 high for clockwise rotation
        output_low(PIN_C1);                                    //set pin C1 low for clockwise rotation
        lcd_gotoxy(4,2);                                       //set cursor of LCD to the center of line 2 of the LCD
        printf(lcd_putc,"   CLOCKWISE   ");                    //write "CLOCKWISE" onto lcd, spaces help to center and also clear the letters of ANTICLOCKWISE
    }                                                          //high value motor control block ends
    
    else                                                       //for all cases of 76 to 174
    {                                                          //middle value motor control block begins
        output_low(PIN_C0);                                    //set pin C0 low to stop rotation
        output_low(PIN_C1);                                    //set pin C1 low to stop rotation
        lcd_gotoxy(4,2);                                       //set cursor to the center of line 2 of the LCD
        printf(lcd_putc,"  NO ROTATION   ");                   //write "NO ROTATION" onto lcd, spaces clear any letters left over and help center
    }                                                          //middle value motor control block ends
}                                                              //rotorADC function ends

void rotorStop(void)                                           //function to stop motor rotation
{                                                              //rotorStop function begins
    output_low(PIN_C0);                                        //set pin C0 low to stop motor
    output_low(PIN_C1);                                        //set pin C1 low to stop motor
}                                                              //rotorStop function ends

void rotorCW(void)                                             //function to rotate motor clockwise
{                                                              //rotorCW function begins
    output_high(PIN_C0);                                       //set pin C0 high for clockwise rotation
    output_low(PIN_C1);                                        //set pin C1 low for clockwise rotation
    lcd_gotoxy(27,1);                                          //set LCD cursor to the center of line 3
    printf(lcd_putc, "CLOCKWISE");                             //display "Clockwise" on LCD
    printf("Motor Clockwise");                                 //display "Clockwise" on terminal
}                                                              //rotorCW function ends

void clearScreens(void)                                        //function to clear both LCD and terminal displays
{                                                              //clearScreens function begins
    printf(lcd_putc, "\f");                                    //clear LCD screen
    printf("\f");                                              //clear terminal screen
}                                                              //clearScreens function ends

void potConvert(void)                                          //function to display ADC value on LEDs and screens
{                                                              //potConvert function begins
    output_b(adc);                                             //output b is the b pins and they correspond to 8 bits therefore can just pass the value straight into the output pins
    lcd_gotoxy(4,1);                                           //position cursor for potentiometer value
    printf(lcd_putc, "Pot value = %3u", adc);                  //display ADC value on LCD
    printf("%3u", adc);                                        //display ADC value on terminal
}                                                              //potConvert function ends

void kitt(void)                                                //Knight Rider function starts here, a function to cycle across the lights in a linear fashion and return
{                                                              //kitt function begins
    unsigned int q;                                            //define local variable q as an unsigned integer for the loops
    output_b(256);                                             //turn on the first LED, done so that the sequence will repeat cleanly if the switch remains on position 4
    
    for(q=1;q<8;q++)                                           //for loop that will iterate through integer increments of q from 1 to 7
    {                                                          //forward sequence begins
        output_b(lights[q]);                                   //outputs the q index value of the lights array to port B
        delay_ms(200);                                         //delay of 200ms between LED shifts
    }                                                          //forward sequence ends

    for(q=8;q>1;q--)                                           //for loop that will iterate through integer decrements of q from 8 to 2
    {                                                          //reverse sequence begins
        output_b(lights[q]);                                   //outputs the q index value of the lights array to port B
        delay_ms(200);                                         //delay of 200ms between LED shifts
    }                                                          //reverse sequence ends
}							       //Knight Rider function ends



Comments
2.. 20   3.. 30    4.. 40   5.. 10
***************************************
2.. Your code has a number of functions (subroutines) and all work. Your statements indicate what each line does 75%
3.. Your program flows nicely 75%
4.. Your program achieves the desired results. 75%
5.. Your program is nicely laid out and well indented. 75%
