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/************************************************************************

 *                                                                      *

 *  FILE NAME     :	a6e_route_validation.c                          *

 *                                                                      *

 *  CLASSIFICATION:	Unclassified                                    *

 *                                                                      *

 *  DESCRIPTION   :	This is the A-6E mission planning module        *

 *				that performs the route validation.             *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  REQUIREMENTS:                                                       *

 *     PARAGRAPH NUMBER		DESCRIPTION                               *

 *     ----------------		-----------                               *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  STORED PROCEDURES USED:                                             *

 *	NAME			DESCRIPTION                                     *

 *	----			-----------                                     *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  FUNCTIONS			DESCRIPTION                               *

 *  ---------			-----------                               *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  MODIFICATION HISTORY:                                               *

 *                                                                      *

 *  REV #	DATE			USER ID                                   *

 *  -----	---------		-------                                   *

 *  000	00 AUG 93		Nick Covella (TRW West Coast)             *

 *  001	11 MAY 94		Stirling Brondel (Lockheed Austin Div)    *

 *  002	10 AUG 94		Stirling Brondel (Lockheed Austin Div)    *

 *  003	25 AUG 94		Stirling Brondel (Lockheed Austin Div)    *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  MODIFICATION SUMMARY:                                               *

 *                                                                      *

 *  REV #	DESCRIPTION                                                 *

 *  -----	-----------                                                 *

 *  000	TAMPS 6.0 Initial release                                   *

 *  001	STR T-0614 - Attack Target Updates			            *

 *  002	STR T-2181, T-2182: Added call to function to maintain      *

 *		selected speed when navigating through winds.		      *

 *  003	STR T-2726: Attack moved to core.			            *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  SYSTEM INCLUDES                                                     *

 *  ---------------                                                     *

 *  NONE                                                                *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  SYBASE INCLUDES                                                     *

 *  ---------------                                                     *

 *  NONE                                                                *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  NON-SYSTEM UTILITY INCLUDES                                         *

 *  ---------------------------                                         *

 *  NONE                                                                *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  SUB-SYSTEM AND LOCAL INCLUDES                                       *

 *  -----------------------------                                       *

 *  "a_msn_plan/apt_route.h"                                            *

 *  "a_msn_plan/aul_global_defs.h"                                      *

 *  "a_msn_plan/aut_global_defs.h"                                      *

 *  "util/uet_structs.h"                                                *

 *  "a6e_global_defs.h"                                                 *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  FORWARD DECLARED FUNCTIONS                                          *

 *  --------------------------                                          *

 *  "aul_maintain_speed.h"						            *

 *  "fml_chk_flight_mode_event.h"                                       *

 *  "fml_validate_flight_mode.h"                                        *

 *  "fel_validate_flight_event.h"                                       *

 *  "uet_proto.h"                                                       *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  DEFINES (local variables)                                           *

 *  -------------------------                                           *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  GLOBAL VARIABLE REFERENCES                                          *

 *  --------------------------                                          *

 *  NONE                                                                *

 *                                                                      *

 ************************************************************************/



/*********************************/

/* Global defines and structures */

/*********************************/

#include "a_msn_plan/apt_route.h"

#include "a_msn_plan/aft_flight_events.h"

#include "a_msn_plan/aft_event_defs.h"

#include "a_msn_plan/aul_global_defs.h"

#include "a_msn_plan/aut_global_defs.h"

#include "util/uet_structs.h"

#include "a6e_global_defs.h"



/*********************/

/* Library functions */

/*********************/

#include "util/uet_proto.h"

#include "a_msn_plan/aul_maintain_speed.h"

#include "a_msn_plan/aut_hemisphere_rules.h"

#include "a_msn_plan/aut_construct_route.h"

#include "a_msn_plan/aut_update_action_pt.h"

#include "a_msn_plan/ait_proto.h"

#include "a_msn_plan/amt_proto.h"



/*****************************/

/* A-6E specific functions */

/*****************************/

#include "a6e_ml_chk_flight_mode_event.h"

#include "a6e_ml_validate_flight_mode.h"

#include "a6e_el_validate_event.h"



/***********************/

/* External references */

/***********************/

extern Widget a6e_topLevel; /* Widget for error msgs to connect to */

extern APT_MSNPLN_T *AT_msnplan; /* Mission plan pointer for defautls etc */





/************************************************************************

 *                                                                      *

 *  FUNCTION NAME :	a6e_routeValidation                             *

 *                                                                      *

 *  CLASSIFICATION:	Unclassified                                    *

 *                                                                      *

 *  DESCRIPTION   :	This function validates the points along the    *

 *				route.                                          *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  PARAMETERS	I/O	TYPE		DESCRIPTION                         *

 *  ----------	---	----		-----------                         *

 *  pRoute	 	I	LIST *	Pointer to the route list           *

 *  currAction	I	short int	Current active action point         *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  CALLING SEQUENCE:  status = a6e_routeValidation ( pRoute,           *

 *                                                    currAction)       *

 *                                                                      *

 ************************************************************************

 *                                                                      *

 *  PROCEDURES CALLED:	fct_constructRoute                              *

 *			fml_chkFlightModeEvent                                *

 *			fml_validateFlightMode                                *

 *			fel_validateEvent                                     *

 *			aut_updateActionPoint                                 *

 *			aut_calculateHemisphericRules                         *

 *			ait_GetMsn                                            *

 *			uet_processError                                      *

 *                                                                      *

 ************************************************************************/





/************************************************************************

 *                                                                      *

 *  FUNCTION DECLARATION                                                *

 *                                                                      *

 ************************************************************************/

A6E_STATUS a6e_routeValidation( LIST      *pRoute,

                                short int  currAction)

{



/************************************************************************

 *                                                                      *

 *  LOCAL DECLARATIONS                                                  *

 *                                                                      *

 ************************************************************************/



    A6E_STATUS error;			/* Function status                  */

    AUT_STATUS autStatus;		/* Function status                  */



    int a6e_errNum;			/* Function error number            */



    short int localMode;		/* Flight mode from current pt      */



    APT_DEFAULTS_T *pDefaults=NULL;	/* Pointer to mission defaults      */



/************************************************************************/

/*                                                                      */

/* These three action points have the following representation:         */

/*                                                                      */

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

/*            |   |    |   |     |   |                                  */

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

/*              ^        ^         ^                                    */

/*   pOldAction..        |         |                                    */

/*   pPrevAction..........         |                                    */

/*   pCurrAction...................|                                    */

/*                                                                      */

/************************************************************************/

    APT_ACTION_POINT_T	*pOldAction=NULL;		/* Ptr to old  act pt   */

    APT_ACTION_POINT_T	*pPrevAction=NULL;	/* Ptr to prev act pt   */

    APT_ACTION_POINT_T	*pCurrAction=NULL;	/* Ptr to curr act pt   */



    APT_NAVPT_T *pPrevNav=NULL;	    /* Pointer to previous nav pt   */

    APT_NAVPT_T *pCurrNav=NULL;	    /* Pointer to current  nav pt   */



    AFT_FLTEVENT_T      *pFltEvent=NULL;	/* Flight event               */



    LIST		*lp=NULL;		/* Ptr to flt events                */



    int		heading;	/* Previous Heading for Current Point     */



/************************************************************************

 *                                                                      *

 *  BEGIN CODE                                                          *

 *                                                                      *

 ************************************************************************/

    a6e_errNum  = 0;				/* Default to successful return */

    error       = A6E_SUCCESS;		/* Default to successful return */



/***************************/

/* Get the action pointers */

/***************************/

    amt_getActionPointers( pRoute, currAction, &pOldAction,

                           &pPrevAction, &pCurrAction );



/****************************/

/* Get the mission defaults */

/****************************/

     pDefaults = 

          (APT_DEFAULTS_T *) &AT_msnplan->platform.platform.aircraft.defaults;



/*******************************************************************/

/* If both the previous and current nav points are defined proceed */

/*******************************************************************/

    if (pPrevAction != NULL && pCurrAction != NULL) 

    {



/*******************************************************************/

/* Get the nav points associated with each respective action point */

/*******************************************************************/

      pPrevNav = (APT_NAVPT_T *) pPrevAction->point_data;

      pCurrNav = (APT_NAVPT_T *) pCurrAction->point_data;



/***************************************************/

/* Always take the fuel, gross platform weight and */

/* elapsed time from the previous action point.    */

/***************************************************/

      pCurrNav->fuel_used             = pPrevNav->fuel_used;

      pCurrNav->fuel_remaining        = pPrevNav->fuel_remaining;

      pCurrAction->elapsed_time       = pPrevAction->elapsed_time;

      pCurrNav->gross_platform_weight = pPrevNav->gross_platform_weight;



      /******************************************************/

      /* If the current point is an attack point,           */

      /* zero out the flight leg transition and cruise info */

      /******************************************************/

      if (pCurrAction->point_type == APT_ATTACK_POINT)  /* STR 0614 */

      {

         pCurrAction->flt_leg.transition_distance = 0.0;

         pCurrAction->flt_leg.transition_time     = 0.0;

         pCurrAction->flt_leg.transition_fuel     = 0.0;

         pCurrAction->flt_leg.cruise_distance     = 0.0;

         pCurrAction->flt_leg.cruise_time         = 0.0;

         pCurrAction->flt_leg.cruise_fuel         = 0.0;

         pCurrAction->flt_leg.specific_range      = 0.0;

         pCurrAction->flt_leg.trans_status        = APT_TRANS_CONTINUE;

      }



/***************************************/

/* Store Current Heading for Later Use */

/***************************************/

      heading = pCurrAction->heading;



/*****************************************/

/* Construct the route for the set of    */

/* action points that have been selected */

/*****************************************/

      autStatus = aut_constructRoute( pOldAction, pPrevAction,

                      pCurrAction, a6e_topLevel, &a6e_errNum );



/*******************************************************/

/* Before validating the flight modes, perform some    */

/* cross checking between flight modes/flight events.  */     

/* For example, transition (flight mode) can not occur */     

/* during refueling or target attack (flight event).   */     

/*******************************************************/

       if ( error != A6E_FAILURE )

       {



/****************************************/

/* If the hemispheric flag is turned on */

/* perform hemispheric IFR rule checks. */

/****************************************/

          if (pDefaults->hemi_check)

             aut_hemisphereRules( pCurrAction );



#ifdef NICK

          error = fml_chkFlightModeEvent( pCurrAction, &a6e_errNum );

#endif



/********************************************************************/

/* Determine if there might be some processing of a selected flight */

/* mode or possibly an implied flight mode change due to planner    */

/* changes in altitude/speed.                                       */

/********************************************************************/

          if ( error != A6E_FAILURE )

          {

             localMode = pCurrNav->flt_mode.type;



/**********************************************************/

/* Call Routine To Maintain Selected Speed for Cruise Leg */

/**********************************************************/

             aul_maintainSelectedSpeed( pPrevAction, pCurrAction,

                                        heading, &a6e_errNum);



/***********************************/

/* Begin Validation of Flight Mode */

/***********************************/

             error = fml_validateFlightMode( pRoute, currAction,

                         localMode, &a6e_errNum );



/*************************************************************/

/* The planner may have selected none to many flight events. */

/* Each flight event needs to be processed.  A determination */

/* must also be made to assure that mutually exclusive       */

/* events are not selected.                                  */

/*************************************************************/

             if ( error != A6E_FAILURE )

             {

/*************************************/

/* Get the flight event list pointer */

/*************************************/

                lp = pCurrNav->flt_event;



/*****************************************************************/

/* Only process the events if the event list pointer is not null */

/*****************************************************************/

                if (lp)

                {



/**********************************************************/

/* Loop through all of the events and invoke flight event */

/* validation function to process each event at the       */

/* current action point/ nav point                        */

/**********************************************************/

                   for( lp  = lp->next;

                        lp != pCurrNav->flt_event;

                        lp  = lp->next )

                   {

                      pFltEvent = (AFT_FLTEVENT_T *) lp->data;

                      if (pFltEvent)

                      {

                         error = fel_validateEvent( pCurrAction,

                                                    pFltEvent,

                                                    &a6e_errNum);

                      }

                   }

                }



/*******************************************************************/

/* Now that all of the flight modes, and flight events have been   */

/* processed, the action point should be updated with the relevent */

/* information                                                     */

/*******************************************************************/

                if ( error != A6E_FAILURE )

                {

                   autStatus = aut_updateActionPoint( pPrevAction, pCurrAction, a6e_topLevel, &a6e_errNum );



                } /* endif no error on flight events validation */

             } /* endif no error on flight mode validation */

          } /* endif no error on flight mode/flight event cross check */

       } /* endif no error on route construction */

    } /* endif pPrevAction != NULL and pCurrAction != NULL */



    return( error );



} /* end of function */
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