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4.5	Weapons Planning CSC


Section 4.5 identifies and describes the functional areas of the Weapons Planning CSC.  The trigraphs associated with the Weapons Planning CSC are listed below.





WEAPONS PLANNING CSC TRIGRAPHS�
�
agt�
�
art�
�
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4.5.1	Generic Route Data Structure  (art, agt)


4.5.1.1	Statement of Functionality


The Generic Route Data Structure (GRDS) and its associated support functions provide a means for MPMs to define a mission, routes with a mission, and action point/waypoints within the respective routes.  The functionality provides an application interface to facilitate the creation, display, manipulation, and storage of a route.  The functionality is "generic" in the sense that it provides a "toolkit" to the MPMs for creating missions and routes in a manner consistent with their planning techniques.  The type of planning techniques that can be supported are launch to target, target to launch, disjoint route hook-up, disconnecting of existing routes, and maintaining multiple routes.


MPMs using the GRDS will provide their own route validation and HMIs to support the planning technique.  The GRDS does not provide any HMI support.


The GRDS provides generic route initialization and control via the following function calls:


art_applyRouteRules


art_initCore_4_GRDS


art_initGenericRouteDisplay


art_setCurrentRoute


art_startDynamicRouting


art_stopDynamicRouting





The GRDS provides memory management via the following function calls:





art_allocActionPoint


art_allocMission


art_allocRoute


art_allocTarget


art_freeActionPoint


art_freeMission


art_freeRoute


art_freeTarget





The GRDS provides construction management with no display via the following function calls:





art_addActPt_to_Route


art_addRoute_to_Msn


art_addTarget_to_Msn


art_delActPt_from_Route


art_delRoute_from_Msn


art_delTarget_from_Msn


art_replaceActPt





The GRDS provides route display and interaction management via the following function calls:





agt_addDrawActionPoint


agt_addDrawTarget


agt_clearMission


agt_clearRoute


agt_delClearActionPoint


agt_delClearMission


agt_delClearRoute


agt_delClearTarget


agt_drawMission


agt_drawRoute


agt_moveActionPoint


agt_redrawActionPoint


art_anchoredRBline


art_clearActionPoint


art_clearTarget


art_drawActionPoint


art_clearTarget


art_startRBline


art_flushRouteDisplayBuffers





The GRDS provides structure access via the following functions calls:





art_findActionPointLP


art_getActionPoint


art_getHookedActionPts


art_getMission


art_getRoute


art_hookActionPoint


art_unhookActionPoints





The GRDS provides function callback registration via the following function calls:





art_addCorecallback


art_delCorecallback


art_addMPMcallback


art_delMPMcallback





The GRDS provides mission save and restore access via the following function calls:





adt_deleteGenericMission


adt_listMissions


adt_retreveGenericMission


adt_saveGenericMission





The GRDS provides popup-menu capability via the following function calls:





umt_addPopupButton


umt_createPopupMenu


umt_destoryPopup


umt_enablePopup


umt_removePopupButton





The use of GRDS isolates the Core from direct MPM manipulation to provide route drawing capability.  This allows Core to change internal data structures without major impact on the MPM using GRDS.  In addition to providing the route creation capability, the GRDS ensures that many of the Core mission planning tools are available to MPMs using GRDS.  The Vertical Display, Route Analysis, Dynamic Kneeboard Card, Radar Prediction, Open/Save/Restore, Import/Export, and Strike Package tools all support the GRDS-based missions.  To the planner, there will be no HMI difference in these tools based on GRDS or non-GRDS based routes.


For MPMs to share and display each other's mission, it is necessary that each MPM save a version of their generic route.  The generic route will be the one (1) common component that each understands.  To do this, the functions adt_saveMPMgenericMission and adt_retrieveMPMgenericMission are provided.   


Basic Routing Techniques


The techniques used by the routing functionality are very similar to current Core routing.  Planning is from a start point and continues in an "add after" mode.  The MPM can change this using the art_applyRouteRules function.  


The mouse buttons have the same operations as well:





�
LEFT BUTTON�
MIDDLE BUTTON�
RIGHT BUTTON�
�
CLICK�
Symbol Hook�
Recenter (Shift)�
Zoom-In (Shift)�
�
DOUBLE CLICK�
AMP Info�
Box Hook�
Zoom-out (Shift)�
�
HOLD�
Rubberband Route�
NO OP�
Pop-Up Menu�
�
HOLD DRAG�
Rubberband Route�
NO OP�
Cancel Rubberband�
�



To add after/before (depending on routing mode), the user would highlight to attachment action point (single click over the symbol) and perform a left hold to rubber band in a new point.  The rubberband would attach to the previous/next action point, or be "free" if there was no previous/next action point.





The routing functionality and the Core tools are still dependent on the action point's ID being used to reflect the order in which the action points occur in time.  For example, forward planning would have:





	Launch				Target/Recovery


	(1)------>(2)------->(3)------->(4)





Backward planning would have:





	Target


	(1)		Add a new point





	Target


	(2)------->(1)	Core renumbers action points to reflect time sequence.





	Target				Launch


	(3)------->(2)-------->(1)


	


For disjoint routes the number sequence is maintained even if the points are not connected with flight legs.  For example:





	Launch


	(1)--------->(2)	(3)------->(4)------>(5)	(6)





In this case, if the user were to highlight point (2) and was in a forward planning mode (ADD_AFTER), then the following would occur.





                                        *new*


	Launch             /(3)\ 


	(1)------->(2)----/         \--->(4)------->(5)----->(6)    (7)





OR if the MPM wants to provide an "attach points" option in its Right Hand pop-up menu, the user could highlight point (2), and select "attach points" which would call the MPM-registered function.  This registered function could call:





	art_getHookedActionPt() 	/* determine point id of hooked act pt */


	/* MPM sets the 'connect_to_next' value to True in the hooked action point */


	art_drawRoute(...)





The result would be :


	Launch


	(1)------>(2)------>(3)------>(4)------>(5)   (6)








For an MPM to start a route, it might develop its own version of a launch window.  This window would have a "SELECT LAUNCH LOCATION" button.  When pressed, the MPM would use Core functions to select a LAT/LON location, and then place it in its generic mission structure, route 1, action pt 1.


  


	Calling agt_drawRoute(mission, 1) would produce the following:


		(1)


	Calling art_startDynamicRouting() would allow the planner to rubberband 	in new action points, and would produce the following:


		(1)----->(2)------>(3)





	To begin a new, second route the MPM could then allow the planner to use


	the launch window again, call art_drawRoute(mission, 2) and produce


	the following:





		Route 1


		(1)------>(2)------>(3)





		Route 2


		(1)





Route 1 is still the active route (for vertical display, strip charts, kneeboard...) until the MPM specifies otherwise using art_setCurrentRoute().  The routing functions will rubberband add/modify based on the current route.





As action points are added, the data (speed, elev, gross weight, color, symbol...) are propagated to the new action point.  The MPM can change these values when its registered function is invoked upon the addition of the action point.





Basically this generic routing technique will allow MPMs to have maximum flexibility in drawing their routes (forwards, backwards, disjoint, multiple), while maintaining the same routing techniques (i.e., mouse operations) that the planners are used to.
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