// Ed Bulpitt : 2317250
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// Hand In Date - 16/01/2025
// Embedded C
/*--------------------------------------------------------------------------------*/

#include <main.h>

// Define LCD control and data pins
#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
#include <lcd.c>

/*--------------------------------------------------------------------------------*/


/*
  Global variables:
  
  - pot1 holds the ADC reading from the potentiometer
  - cw_switch   flag if motor is spinning clockwise (for button logic)
  - m_stopswitch   flag if the motor is stopped (for button logic)
  - kr_switch   flag if the Knight Rider effect has just been displayed
  - lights array for portB for the Knight Rider LED pattern
*/
unsigned int pot1;								
unsigned int cw_switch = 0;							
unsigned int m_stopswitch = 0;							
unsigned int kr_switch = 0;							
unsigned int lights[] = {128, 64, 32, 16, 8, 4, 2, 1, 2,  4,  8, 16, 32, 64};	


/*--------------------------------------------------------------------------------*/


/*
  Functions:
  
  - motor()        Controls motor direction based on potentiometer value (pot1).
  - leds()         Displays potentiometer value on LEDs (Port B) and LCD.
  - button()       Toggles motor on/off with a button press and updates LCD.
  - knightrider()  Displays the Knight Rider LED effect pattern and shows "Kitt Mode".
  - potvalues()    Reads the potentiometer value from ADC channel 0 and stores it in pot1.
  - clearLCD()     Clears the LCD screen.
*/
void motor(void);
void leds(void);
void button(void);
void knightrider(void);
void potvalues(void);
void clearLCD(void);
void potvalues(void);


/*--------------------------------------------------------------------------------*/


/*
  Main: 
  - Config ADC
  - Init LCD
  Continuously checks which switch is active (four possible positions)
  Calls the specific function according to the active switch
*/

void main()
{
    // Configure the ADC to read from channel AN0
    setup_adc_ports(sAN0);
    setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0);

    // Init the LCD
    lcd_init();		

    while(TRUE)
    {
        // Always read the ADC value from the potentiometer as it updates
        potvalues();

        // Switch 1 (PIN_A2): Control motor direction based on pot1
        if (input(PIN_A2))
        {
            // Clear effect of Switch 2
            output_b(0);
            motor();
        }

        // Switch 2 (PIN_A3): Display pot1 value on Port B (LEDs)
        if (input(PIN_A3))
        {
            // Disable motor signals from Switch 1
            output_low(PIN_C1);
            output_low(PIN_C0);

            // Clear LCD area used by Switch 3
            lcd_gotoxy(21, 1);
            printf(lcd_putc, "                             ");

            leds();
        }

        // Switch 3 (PIN_A4): Motor on/off with button
        if (input(PIN_A4))
        {
            // Turn off LEDs from Switch 2
            output_b(0);

            // Clear any LCD text from other modes
            lcd_gotoxy(1, 1);
	    clearLCD();

            kr_switch = 0;  // Reset Knight Rider mode display
            button();
        }

        // Switch 4 (PIN_A5): Knight Rider LED effect
        if (input(PIN_A5))
        {
            // Disable motor signals from Switch 3
            output_low(PIN_C1);
            output_low(PIN_C0);

            // Clear LCD line area used by other mode
            lcd_gotoxy(21, 1);
            printf(lcd_putc, "                               ");

            knightrider();  // calls knight rider function
        }
    }
}

/*--------------------------------------------------------------------------------*/


/*
  Reads the potentiometer value from ADC channel 0
  and stores it in the global variable pot1.
*/
void potvalues(void)
{
    set_adc_channel(0);  // Select ADC channel 0
    delay_us(30);        // small delay
    pot1 = read_adc();   // Read the ADC value into pot1
}


/*--------------------------------------------------------------------------------*/


/*
  Controls the motor direction based on the ADC value (pot1):
  if pot1 < 75: anti-clockwise
  If pot1 > 175: clockwise
  Otherwise - motor stopped
  Also print pot1 value to the LCD.
*/
void motor(void)
{
    // If pot1 is below 75, spin anticlockwise
    if (pot1 < 75)
    {
        output_high(PIN_C1);
        output_low(PIN_C0);

        lcd_gotoxy(4, 2);
        printf(lcd_putc, "anti-clockwise");
        lcd_gotoxy(30,2);
        printf(lcd_putc, "<----");
    }

    // If pot1 is above 175, spin clockwise
    if (pot1 > 175)
    {
        output_low(PIN_C1);
        output_high(PIN_C0);

        lcd_gotoxy(6, 2);   // center offset
        printf(lcd_putc, "clockwise");
        lcd_gotoxy(30,2);
        printf(lcd_putc, "---->");
    }

    // If pot1 is between 75 and 175, stop the motor
    if ((pot1 > 75) && (pot1 < 175))
    {
        output_low(PIN_C1);
        output_low(PIN_C0);
	 
       // clear rotation message
        lcd_gotoxy(4, 2);
        printf(lcd_putc, "    STOPPED       ");

        // clear the arrow as it is stopped but not clearing full screen
        lcd_gotoxy(30,2);				
        printf(lcd_putc, "                       ");
    }

    // Show the current value of pot1 on the LCD
    lcd_gotoxy(4, 1);
    printf(lcd_putc, "Value 1 = %3u", pot1);
    delay_ms(200);
    lcd_gotoxy(1,1);
    clearLCD();
}


/*--------------------------------------------------------------------------------*/


/*
  Displays the ADC value (pot1) by outputting it directly to Port B.
  Also prints the pot1 value on the first line of the LCD,
  then clears the second line of the LCD
*/
void leds(void)
{
    // Send pot1 value to Port B LEDs
    output_b(pot1);

    // Print pot1 value to the LCD
    lcd_gotoxy(4, 1);
    printf(lcd_putc, "Value 1 = %3u", pot1);
   
    //terminal output current pot value
    printf("Value of Pot = %3u", pot1);
    delay_ms(200);
    printf("\f");

    // Clear the second line of the LCD
    lcd_gotoxy(4, 2);
    printf(lcd_putc, "                        ");
}


/*--------------------------------------------------------------------------------*/


/*
  Toggles the motor on/off with a button (PIN_A1):
  Button pressed => clockwise
  Button not pressed => stop
  Updates the LCD and prints to terminal
*/
void button(void)
{
    // If the button is pressed
    if (input(PIN_A1))
    {
        // Motor clockwise
        output_low(PIN_C1);
        output_high(PIN_C0);

        // Print status on LCD
        lcd_gotoxy(24, 1);
        printf(lcd_putc, "  clockwise  ");
        delay_ms(200);
        m_stopswitch = 0;

        // Print status only once
        if (cw_switch == 0)
        {
            printf(" Spinning clockwise ---");
            cw_switch = 1;
        }
    }
    else
    {
        // Stop the motor
        output_low(PIN_C1);
        output_low(PIN_C0);

        // Print status on LCD
        lcd_gotoxy(24, 1);
        printf(lcd_putc, " PRESS BUTTON");
        delay_ms(200);
        cw_switch = 0;

        // Print status only once
        if (m_stopswitch == 0)
        {
            printf(" stopped --- ");
            m_stopswitch = 1;
        }
    }
}


/*--------------------------------------------------------------------------------*/


/*
  Knight Rider effect on Port B using an array (lights[]) sequence.
  Displays "Kitt mode" on the LCD (once per activation).
  Cycles through the LED pattern with a small delay.
*/
void knightrider(void)
{
    unsigned int q;

    // Display "knight Rider" on the LCD if not already adone
    // clear the arrow as it is stopped				
    clearLCD();
    lcd_gotoxy(24, 2);
    printf(lcd_putc, "  Kitt Mode");
    // Loop through the Knight Rider pattern
    for(q = 0; q < 14; q++)
    {
        output_b(lights[q]);
        delay_ms(200);
    }

    if (kr_switch == 0)
    {
	printf("\f");
        printf(".##..##..##..##..######...####...##..##..######.\r");
        printf(".##.##...###.##....##....##......##..##....##...\r");
        printf(".####....##.###....##....##.###..######....##...\r");
        printf(".##.##...##..##....##....##..##..##..##....##...\r");
        printf(".##..##..##..##..######...####...##..##....##...\r");
	printf("................................................\r");
        printf(".#####...######..#####...######..#####..        \r");
	printf(".##..##....##....##..##..##......##..##.        \r");
	printf(".#####.....##....##..##..####....#####..        \r");
	printf(".##..##....##....##..##..##......##..##.        \r");
	printf(".##..##..######..#####...######..##..##.        \r");
       	printf("........................................        \r");
        kr_switch = 1;
        delay_ms(300);
        printf("\f");
        printf( "Kitt Mode"); //display kitt mode once in terminal after knight rider effect

    }
}


/*--------------------------------------------------------------------------------*/


/*
   Simple Function to clear LCD screen as it is used a lot
*/
void clearLCD(void)
{
   lcd_gotoxy(1,1);
   printf(lcd_putc, "\f");
}

Comments
2.. 20   3.. 30    4.. 40   5.. 10
****************************************
2.. Your code has a number of structures and all work. Your statements do not indicate what each line does 68%
3.. Your program flows nicely 75%
4.. Your program achieves the desired results. 75%
5.. Your program is nicely laid out and well indented. I did like the Knight Rider print on the virtual terminal, nice touch.77%

Total 73.8%
