FS Design Studio Plugin SDK

Overview

· We assume you have some C++ programming experience or you wouldn’t be thinking about writing a plugin.  We also assume you’re using Microsoft Visual C++ version 6 as a programming environment.  A plugin for FS Design Studio is basically a MFC Extension DLL.  Examples of simple plugins (ObjectDump, ConvertMetric) have been provided and we’ll go through the steps of creating your own here by dissecting ObjectDump.

When a plugin is executed from FS Design Studio, a list of plugins pops up in a dialog box.  This list is generated by reading files with the extension “.tpi” in the PlugIns directory.  When you select a plugin from the dialog and run it, the following happens:

· A copy of the Object is written to a temp file: fsplugin.fsc in the PlugIns directory.

· The selected plugin is dynamically linked to the application.

· The function “ExecutePlugin” is called in the plugin.

· When the plugin completes control returns to FS Design Studio and if requested the Object is read back into the workspace.

Creating a Plugin

Getting started is pretty simple.

· Use the MFC AppWizard to create a MFC Application (DLL).  The first dialog will give you the choice “MFC Extension DLL (using shared MFC DLL)”.  Everything else is defaulted.  The AppWizard will create a framework of files you need.

· Under the Project Setting you will want to set the following:

· Under the tab “Link”, select the “General” catogory and add to the “Object/Library Modules” field, “fsds.lib” which contains necessary precompiled functions for manipulating the Object.

· Also under the “Link/General” tab you will need to set the output name to have a “.tpi” externion.

· Under the “Link/Input” tab, put the path to the SDK in the “Additional library path” field.

· Under the “C++” tab, select the “Preprocessor” category from the listbox and enter the path to the SDK in the “Additional include directory” field.

· If prefer to copy the necessary SDK include and library files to your  project directory, the files needed to build your plugin are:

· fsds.lib

· Vertex.h

· Polygon.h

· Vector.h

· FSObject.h

· 3dEngine.h

· FSBitmap.h

· Plugin.h

· In the ObjectDump project provided you will find ObjectDump.cpp.  You can compare it with the file created by AppWizard to see the differences.  You’ll want to look for the following things:

· #include “Plugin.h”  This is a required include file that brings in the rest of the include files and some needed definitions.

· CFSObject*
piobject = NULL;  This defines a local copy of the class CFSObject.

· The function ExecutePlugin().   This is the function that is called from FS Design Studio.  The following is the bare minimum.

int ExecutePlugin()

{


piobject = new CFSObject;


// Read a fsc temp file and store the object in piobject


// This is a required call to load a copy of the object that is 


// currently being edited in FS Design Studio


LoadFSC(piobject);


// you can also use LoadFSC(piobject,filename); where filename is a CString


// filename defaults to FSPlugin.fsc


///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////


// Your code goes here


///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////


// If the plugin modifies the object and you want to send it back to FS Design Studio


// you'll need to run this function.  If the plugin doesn't modify the object


// it's not necessary to make this call.


StoreFSC(piobject);


// you can also use StoreFSC(piobject,filename); where filename is a CString


// filename defaults to FSPlugin.fsc


// In order to avoid memory leaks be sure to free the memory for the object 


// before returning to FS Design Studio


delete piobject;


// Since the object wasn't modified by this plugin just return Success without


// reloading the object.


return(PLUGIN_SKIP);

}

· At this point you should be able to compile and generate a plugin that doesn’t do anything, but it should compile and link without any errors if everything is setup correctly.

· The ExecutePlugin can return three possible values:

· PLUGIN_FAILED
The plugin failed, so you don’t want to reload the object in FS Design Studio.

· PLUGIN_RELOAD
The plugin was successful and you want to reload plugin modified object to FS Design Studio.

· PLUGIN_SKIP
The plugin was successful and you don’t want to reload object to FS Design Studio.

· Another file that is created by the MFC AppWizard has the extension “.def”.  See the ObjectDump.def file for an example.  In this file you will need to add the entry “ExecutePlugin” under the EXPORTS header.


The FS Design Studio Data Structure

The following diagram shows a rough overview of the structure of an FS Design Studio object.  The CFSObject class contains all the information about the object.  There is always one CFSObject in an FSDS project, even if no parts have been added.  When a plugin is started, a file containing the current project is read into the plugin, and a a pointer to an instance of a CFSObject is provided to the plugin.  All aspects of an FSDS object can be accessed through this pointer.
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CFSObject contains most of the information from the ‘File/Project Properties’ screen.  In addition, it contains a list of parts that make up the object. This list can have anywhere from 0 to n parts in it (n means an indeterminate number, limited only by the RAM of your computer.)

Each part is represented by a CObjectPart object.  CObjectPart contains a list of 1 to n vertices that define the geometry of the part, a list of 0 to n polygons defining the surface of the part, and a list of 7 textures applied to the part as a whole (textures can also be applied directly to polygons.)  In addition, a wealth of information is stored in the CObjectPart class, including its position, how it is to be rendered, and the conditions under which it should be visible.

Each part contains a list of 7 texture objects, represented by the CFSBitmap class.  CFSBitmap contains the filename of the texture, a filename to substitute at night, and a cropping rectangle.

Each CVertex object in the part’s vertex list simply contains the X, Y and Z coordinates of the vertex relative to the part’s location.

Each CPolygon in the part’s polygon list contains a list of indices into the part’s vertex list.  The CPolygon class also contains information about the color of the polygon, a list of texture offsets (this corresponds directly to the vertex index list), and what side of the polygon is visible.  It also contains a CFSBitmap object that is either applied directly to the polygon, or is a copy of the CFSBitmap that was applied to the part 


CFSObject Functions and Useful Member Variables


CArray<CObjectPart*, CObjectPart*&> m_PartArray;
// array of object parts

// get to a specific part like this:
// CobjectPart* part = piobject->m_PartArray[Partnum]


CObjectPart* GetCurrentPart();
// returns a pointer to the current part


int PartCount();

// returns the number of parts in the object


int m_CurrentPart;
// index to currently selected part


void ClearParts();

// deletes all the parts from the object


int SelectedPartCount();
// returns the number of currently selected parts


BOOL m_CrashDetect;
// if true, activates object level crash detection


void GetSelectedPartBounds(BoundingBox* bounds);
// gets the bounding box of the

// combination of all currently
// selected parts (see BoundingBox
// structure)


void CalcNormals();
// calculates surface normals for all parts


void GetBounds(BoundingBox * bounds);
// gets the bounding box of the entire object


short int m_RefType;
// scenery reference point type for BGL/SCASM output


short int m_Range;
// visibility range for BGL/SCASM output


int m_AreaType;

// area type for BGL/SCASM output (0 = 5, 1 = 8, 2 = B)


CString m_TopLat;
// area top latitude


CString m_BottomLat;
// area bottom latitude


CString m_RightLon;
// area right longitude


CString m_LeftLon;
// area left longitude


CString m_AreaLat;
// area latitude


CString m_AreaLon;
// area longitude


double m_AreaAltitude;
// area altitude

BoundingBox structure

typedef struct Bounds

{


CVertex Location;


double fMinX;


double fMaxX;


double fMinY;


double fMaxY;


double fMinZ;


double fMaxZ;

} BoundingBox;

CObjectPart Functions and Useful Member Variables


CAxis m_Axis;


// the part’s axis (location in world coordinates)


CArray<CPolygon*, CPolygon*&> m_PolygonArray;
// array of object parts





// to access a specific polygons, use:





// CPolygon* poly = part->m_PolygonArray[nPolynum];


CArray<CVertex*, CVertex*&> m_VertexArray;

// array of vertices





// to access a specific vertex, use:





// CVertex* vert = m_VertexArray[nVertnum];


BOOL m_TransparentTexture;
// set to TRUE if bitmap alpha transparency is used in part


short m_Color;


// color (used only for dot mode parts)


BOOL IsTransparent();

// returns TRUE if any polygons have a transparent color


BOOL m_CrashDetect;

// set to TRUE for part level crash detection


void ClearTextures();

// clears all textures from the part


int m_WrapAxis;


// wrap axis for texture wrapping (0 = X, 1 = Y, 2 = Z)


CString m_VarPreset;

// variable display preset name (informational only)


WORD m_VarVal1;

// variable display value 1


WORD m_VarVal2;

// variable display value 2


int m_VarOp;


// variable display operation






// 0: always display





// 1: and v1 <> 0





// 2: and v1 = 0





// 3: between v1 and v2





// 4 not between v1 and v2


int m_VarID;


// variable ID


BOOL m_ReferencePart;

// set to TRUE for reference parts


void Cleanup();


// deletes points that aren’t included in any polygons


int GetSelectedPointCount();
// returns the number of vertices currently selected


BOOL m_Hidden;

// TRUE if this object is currently hidden in the edit windows


void MakeTriangles(int nPoly);
// Splits a polygon with > 3 vertices into triangles


BOOL CheckPolygons(BOOL bFix);
// Checks for non-planar polygons


BOOL CheckPolygon(int nPoly);

// Checks if a single polygon is coplanar


BOOL CheckConcavePolygon(int nPoly);
// checks if polygon is concave


void DeleteVertex(int nVert);

// deletes a vertex, and any polygons that use it


int SelectedPolygonCount();

// returns the number of polygons currently selected


int SelectedVertexCount();

// returns the number of vertices currently selected


int m_RenderType;


// 0 = solid, 1 = lines, 2 = dots


CVector GetVertexNormal(int vertindex);
// calculates a vertex normal (for VecPoints)


void TranslatePoints(double X,double Y,double Z);
// translates all points in a part


BOOL m_SmoothShaded;



// TRUE for Gouraud shading


double CalcDepth();


// calculates the Z axis size of part


double BottomMostPoint();

// returns the bottommost extent


double RightMostPoint();


// returns the rightmost extent


double RearMostPoint();


// returns the rearmost extent


double FrontMostPoint();


// returns the frontmost extent


double TopMostPoint();


// returns the topmost extent


double LeftMostPoint();


// returns the leftmost extent


double CalcHeight();


// returns the height of the part


double CalcWidth();


// returns the width of the part


CString m_Name;


// returns the name of the part


void MirrorPolygon(CPolygon* poly);
// causes the provided poly to be visible on both sides


void FlipPolygon(CPolygon* poly);
// flips the side the polygon is visible on


void MirrorAllPolygons(BOOL mirror);
// makes all polygons mirrored


void MirrorCurrentPolygon();

// mirrors the current polygon


void FlipAllPolygons();


// flip the visible side of all polygons


void FlipCurrentPolygon();

// flip the visible side of the current polygon


void AddPolygon(CPolygon* poly);
// Add a polygon to a part.  To add a polygon:






//     CPolygon* poly = new CPolygon;







//     part->AddPolygon(poly)







// the part’s destructor will delete the poly object.


void AddVertex(CVertex* vertex);

// Add a vertex to a part.  To add a vertex:







//     CVertex* vert = new CVertex;







//     part->AddVertex(vert)







// the part’s destructor will delete the vert object.


void CalcPolyCenters();


// calculate all the polygons’ centers


double CalcDistance(CVertex vert);
// calculates the distance from the part’s axis to the







// vertex in the parameter.


void TranslateAxis(double x,double y,double z);
// translate part’s axis, and performs a








// reverse transformation on the vertices








// so they do not move in world coordinates


CVertex FindPolygonCenter(int nPoly);

// Find a single polygon’s center


void Mirror(int axis);


// Mirror the part in the specified axis 

// (0 = X, 1= Y, 2 = Z)


void RotateVertices(double x,double y,double z,



double cx = 0,double cy = 0, double cz = 0);

// rotate part’s selected (or all if








// none are selected) vertices








// the specified angles, around the specfied








// center point


void Translate(double x,double y,double z);

// translates the part’s position


void SetSurfaceNormals();


// Sets all polygons’ surface normals


CVector GetSurfaceNormal(CPolygon* poly);
// calculate on polygon’s surface normal


void GetBounds(BoundingBox * bounds);

// get the bounds of the part


int m_CurrentCSPoint;

// the current cross section point


int m_CurrentCrossSection;
// the current cross section


int m_CurrentVertex;

// current vertex index


int m_CurrentPoly;

// current polygon index


BOOL m_Structured;

// if true, treat as structure


int m_StructureSegments;

// number of segments in structure


int m_SegmentPoints;

// number of points in each segment


int m_StructureAxis;

// segment points encircle this axis






// (0 = x, 1 = y, 2 = z)


BOOL m_Selected;

// this part is selected


CFSBitmap m_Textures[7];
// array of textures applied to part

CVertex Functions and Useful Member Variables


double X;
// position relative to part’s axis


double Y; 
// position relative to part’s axis


double Z; 
// position relative to part’s axis


BOOL m_Hidden;
// TRUE if vertex is hidden in edit views


BOOL m_Selected;
// TRUE if vertex is currently selected


void Set(double x,double y,double z);
// sets X, Y, and Z coordinates

CPolygon Functions and Useful Member Variables


BOOL m_Hidden;
 // TRUE if polygon is hidden in edit views


int TextureFace();
// returns the side the texture is mapped to





// 0 = front, 1 = back, 2 = left, 3 = right, 4 = top, 5 = bottom


CFSBitmap m_Texture;
// texture applied to polygon


void Mirror(BOOL mirror);
// sets/clears mirrored status


void FlipSurfaceNormal();

// flips the visible side of polygon


double CalcDistance(CVertex vert);
// calculates distance from the polygon’s center







to the vertex in the parameter


BOOL m_LineClosed;

// TRUE if in line mode and poly drawing should be closed


BOOL m_Line;


// TRUE if poly is to be drawn as an outline


BOOL m_TwoSided;

// TRUE if poly is mirrored


unsigned short m_Color;

// polygon’s color


int m_CurrentPoint;

// the current point in the polygon


BOOL m_Selected;

// TRUE if this polygon is selected


void AddPoint(int Index);

// Adds a point index to the polygon’s point list


CVector m_SurfaceNormal;
// surface normal


CArray<int, int&> m_PointArray;
// array of indices into the part’s vertex list


int m_TextureApplication;

// texture application (0 = none, 1 = part, 2 = custom)


int m_TextureSide;

// texture application side (0 = front, 1 = back, 2 = left,






// 3 = right, 4 = top, 5 = bottom


CArray<CPoint, CPoint&> m_TextureOffsetArray;
// array of texture offsets


CVector Functions and Useful Member Variables


void Normalize();


// normalizes vector and puts results in UX, UY, UZ


int View();


// calculates to which side the vector is pointing


void Set(CVertex vertex);

// sets the vector from a vertex


void Set(double x,double y,double z);
// sets the vector from x, y, z values


double GetZ();


// returns the vector Z component


double GetY();


// returns the vector Y component


double GetX();


// returns the vector Z component


double GetUZ();


// returns the normalized vector Z component


double GetUY();


// returns the normalized vector Y component


double GetUX();


// returns the normalized vector X component
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