/****************************************************************************
 Module
  LED_SM.c

 Revision
   1.0.1

 Description
   This the service that implements a State Machine for the LEDs that will
	 display the passage of time while a user interacts with the ART

 Notes

****************************************************************************/
/*----------------------------- Include Files -----------------------------*/
/* include header files for the framework and this service
*/
#include "ES_Configure.h"
#include "ES_Framework.h"
#include "ES_DeferRecall.h"

#include "inc/hw_memmap.h"
#include "inc/hw_types.h"
#include "inc/hw_gpio.h"
#include "inc/hw_sysctl.h"
#include "driverlib/sysctl.h"
#include "driverlib/pin_map.h"	// Define PART_TM4C123GH6PM in project
#include "driverlib/gpio.h"
#include "ES_ShortTimer.h"

#include "Sensors.h"
#include "ADmulti.h"
#include <stdlib.h>
#include <stdint.h>

#include "MotorControl.h"

/*----------------------------- Module Defines ----------------------------*/
// these times assume a 1.000mS/tick timing
#define ONE_SEC 976
#define HALF_SEC (ONE_SEC/2)
#define THREE_SEC (ONE_SEC*3)
#define FIVE_SEC (ONE_SEC*5)
#define THIRTY_SEC (ONE_SEC*30)
#define FORTY_FIVE_SEC (ONE_SEC*45)

#define SAMPLE_TIME (ONE_SEC/10)

#define ALL_ON 0x7FFF
#define ALL_BITS (0xFF<<2)

/*---------------------------- Module Functions ---------------------------*/
/* prototypes for private functions for this service.They should be functions
   relevant to the behavior of this service
*/
static void CheckSensors(void);

/*---------------------------- Module Variables ---------------------------*/
// with the introduction of Gen2, we need a module level Priority variable
static uint8_t MyPriority;

static uint8_t CurrentState;

/*------------------------------ Module Code ------------------------------*/
/****************************************************************************
 Function
     InitializeSensors

 Parameters
     uint8_t : the priorty of this service

 Returns
     bool, false if error in initialization, true otherwise

 Description

 Notes


****************************************************************************/
bool InitializeSensors ( uint8_t Priority )
{
  ES_Event ThisEvent;
  
  MyPriority = Priority;
  /********************************************
   in here you write your initialization code
   *******************************************/
	// Initialize port lines to receive analog inputs from SHARP Sensors
	
	ADC_MultiInit(2);
	
	//Set current state as standBy
	CurrentState = standBy;
	
  // post the initial transition event
  ThisEvent.EventType = ES_INIT;
  if (ES_PostToService( MyPriority, ThisEvent) == true)
  {
      return true;
  }else
  {
      return false;
  }
}

/****************************************************************************
 Function
     PostSensors

 Parameters
     EF_Event ThisEvent ,the event to post to the queue

 Returns
     bool false if the Enqueue operation failed, true otherwise

 Description
     Posts an event to this state machine's queue
 Notes

****************************************************************************/
bool PostSensors( ES_Event ThisEvent )
{
  return ES_PostToService( MyPriority, ThisEvent);
}

/****************************************************************************
 Function
    RunSensors

 Parameters
   ES_Event : the event to process

 Returns
   ES_Event, ES_NO_EVENT if no error ES_ERROR otherwise

 Description
   add your description here
 Notes
   
****************************************************************************/
ES_Event RunSensors( ES_Event ThisEvent )
{
  ES_Event ReturnEvent;
  ReturnEvent.EventType = ES_NO_EVENT; // assume no errors
		
	switch(CurrentState){
		case standBy :
			//printf("StandBy state\n\r");
			// if ThisEvent is StartupTimerExpire
			if((ThisEvent.EventType == ES_TIMEOUT) && (ThisEvent.EventParam == STARTUP_TIMER)){
				// Set CurrentState to Sampling
				CurrentState = Sampling;
				// Reset and start SampleTimer
				ES_Timer_InitTimer(SAMPLE_TIMER,SAMPLE_TIME);
				ES_Timer_InitTimer(THIRTY_SECOND_TIMER, THIRTY_SEC);
			}
			break;
			
		case Sampling :
			// if ThisEvent is SampleTimerExpire
			if((ThisEvent.EventType == ES_TIMEOUT) && (ThisEvent.EventParam == SAMPLE_TIMER)){
				// Call CheckSensors()
				CheckSensors();				
				// Reset and start SampleTiemr
				ES_Timer_InitTimer(SAMPLE_TIMER,SAMPLE_TIME);
			}
			
			// if ThisEvent is 30SecondTimerExpire or 45SecondTimerExpire
			if((ThisEvent.EventType == ES_TIMEOUT) && (ThisEvent.EventParam == THIRTY_SECOND_TIMER)){
				//printf("30 second timer expire");
				// Set CurrentState to be Standby
				CurrentState = standBy;
			}
			if((ThisEvent.EventType == ES_TIMEOUT) && (ThisEvent.EventParam == FORTY_FIVE_SECOND_TIMER)){
				//printf("30 second timer expire");
				// Set CurrentState to be Standby
				CurrentState = Ending;
			}
			break;
			
		case Ending :
			if((ThisEvent.EventType == ES_TIMEOUT) && (ThisEvent.EventParam == FANFARE_TIMER)){
				//printf("30 second timer expire");
				// Set CurrentState to be Standby
				CurrentState = standBy;
			}
		}
	return ReturnEvent;
	}

/***************************************************************************
 private functions
 ***************************************************************************/
static void CheckSensors(void)
{
	// Get the current analog inputs from the 2 sensors and save as input1, input2	
	
	static uint32_t results[2];
	
	ADC_MultiRead(results);
	
	ES_Event SensorEvent1;
	ES_Event SensorEvent2;
	
	// Convert input1, input2 to float and multiply by 3.3/4095 to scale to voltage.
	
	double input1 = (double)results[0]*3.3/4095;
	double input2 = (double)results[1]*3.3/4095;
	
	static uint8_t output1;
	static uint8_t output2;
	
	// If input1>0.4
	if (input1>0.4){
		// Set output1 = 99(1-(11.25/(input1 ñ 0.0625))/27) as uint8_t
		output1 = (uint8_t)(99*(1-(11.25/(input1 - 0.0625))/27))/2;
		// PostEvent MotorPostSpeed1 to Sensors module with parameter of output1
		SensorEvent1.EventType = MotorPostSpeed1;
		SensorEvent1.EventParam = output1;
		ES_PostList03(SensorEvent1);
		//printf("30 second timer init");
		ES_Timer_InitTimer(THIRTY_SECOND_TIMER, THIRTY_SEC);
	}
	
	// If input2>0.4
	if (input2>0.4){
		// Set output2 = 99(1-(11.25/(input2 ñ 0.0625))/27) as uint8_t
		output2 = 99*(1-(11.25/(input2-0.0625))/27);
		// PostEvent MotorPostSpeed1 to Sensors module with parameter of output1
		SensorEvent2.EventType = MotorPostSpeed2;
		SensorEvent2.EventParam = output2;
		ES_PostList03(SensorEvent2);
		ES_Timer_InitTimer(THIRTY_SECOND_TIMER, THIRTY_SEC);
	}
	
	printf("Output1 - %i, output2 - %i\r",output1,output2);
}

/*------------------------------- Footnotes -------------------------------*/
/*------------------------------ End of file ------------------------------*/
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