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#include "mbed.h"
#include "TextLCD.h"
#include "BufferedSerial.h"
#include "definitions.h"
#include "interrupts.h"

PwmOut pwm(PTE30);
DigitalOut lcdR_W(PTA12);
TextLCD lcd(PTA4, PTD4, PTE20, PTE21, PTE22, PTE23, TextLCD::LCD20x4);

//
// global variables, ec.
//

#define NumberOfMenus 4
uint32_t menu_number;

#define DiffBufferSize 32
int diff_buffer_pointer = 0;
int diff_buffer[DiffBufferSize];

char Pattern[21] = {0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 0xff, 0xff, 0xff, 0x20, 0x20, 0x20, 0x20, 0x20, 0x20, 
char phase_Pattern[21];

float diff_average(int v) {

int i, sum;

if ((v > -10) && (v < 10)) {
        diff_buffer[diff_buffer_pointer++] = v;
        diff_buffer_pointer %= DiffBufferSize;
        }

    sum = 0;
for (i = 0; i < DiffBufferSize; i++) sum += diff_buffer[i];

return (float) sum / (float) DiffBufferSize;

    }

void phase_shift_display(int shift, int line) { // shifts the pattern shift characters to the right on second line of the lcd
// if shift is negative, the pattern is shifted to the left

#define CharPerLine 20

int i, j;

    shift %= CharPerLine;

    lcd.locate(0, line);
for (i = 0; i < CharPerLine; i++) {

        j = i - shift;
if (j < 0) j += CharPerLine;

        j %= CharPerLine;
        lcd.putc(Pattern[j]); 
        }
    }

void initialize(void);

int main() {

int i;

    initialize();

while (1) {

if (oven_sense == 1) ovenLEDOn() else ovenLEDOff();

if (gps_locked == 1) gpsLEDOn() else gpsLEDOff();

if menuPB_Pressed {
while menuPB_Pressed;

            menu_number++;
            menu_number %= NumberOfMenus;
            lcd.cls();

switch (menu_number) {  // it just does these once when the menu button has been pressed

case 0: lcd.locate(0,3);
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                        lcd.printf("Zulu Time:");
break;

case 1: lcd.locate(0,3);
                        lcd.printf("Tune with helipot");
                        lcd.locate(0,0);
                        lcd.printf(Pattern);
                        lcd.locate(0,1);

break;

case 2: break;        
case 3: break;
default: break;       

                }
            }

if (RMC_rcvd == 1) {    // this will occur once per second
switch (menu_number) {

case 0: lcd.locate(12, 3);
if (gps_locked == 1) for (i = 0; i < 6; i++) lcd.putc(gps_string[i + 7]);
break;

case 1: //
//                        phase_shift_display(gps_count, 0);
//                        phase_shift_display(ocxo_count, 1);

if (gps_count_number == CountInterval) {
                            lcd.locate(0, 0); lcd.printf("%d   %f", final_gps_count, diff_average(final_gps_count - final_ocxo_count));
                            lcd.locate(0, 1); lcd.printf("%d", final_ocxo_count);
                            }

break;

case 2: pwm.write(1.0);
//                        phase_shift_display(gps_count, 0);
//                        phase_shift_display(ocxo_count, 1);

if (gps_count_number == CountInterval) {
                            lcd.locate(0, 0); lcd.printf("%d   %f", final_gps_count, diff_average(final_gps_count - final_ocxo_count));
                            lcd.locate(0, 1); lcd.printf("%d", final_ocxo_count);
                            }

break;

case 3: pwm.write(0.25);
//                        phase_shift_display(gps_count, 0);
//                        phase_shift_display(ocxo_count, 1);

if (gps_count_number == CountInterval) {
                            lcd.locate(0, 0); lcd.printf("%d   %f", final_gps_count, diff_average(final_gps_count - final_ocxo_count));
                            lcd.locate(0, 1); lcd.printf("%d", final_ocxo_count);
                            }

break;

default: break;

                }
            RMC_rcvd = 0;
            }
        }
    }

void initialize(void) {

    lcdR_W = 0; // needed because TextLCD does not read the LCD ... it is always just written to

/*
    lcd.printf("Testing");
    lcd.locate(0,1);
    lcd.putc(0xff);
*/
    menu_number = 0;
    lcd.cls();
    lcd.locate(0, 3);
    lcd.printf("Zulu Time:");

    pwm = 0.5;

    gps.baud(9600);
    gps.attach(&gps_serial_interrupt_routine);

    gps_pps.rise(&gps_pps_routine);
    ocxo_pps.rise(&ocxo_pps_routine);
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    rotary.fall(&rotary_interrupt_routine);

    tic_gps.start();
    tic_ocxo.start();

}
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