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1. ARCHITECTURE 

The DataViz Program accepts an input file ,say,surf30.dat . This file is assumed to contain the coordinates of the light vector also .  This file is read by the program and the corresponding ‘x’ and ‘z’ coordinates are generated using the known quantity : distance of the observer from the Object and the distance of screen from the Object.  Triangular Patches are generated with each vertex  defined by the data point. Then the surface formed by these triangular patches is displayed in perspective view. Shading is done for these patches in correspondence to the cosine of the angle between the light source and the normal to each of the patches.
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It is menu driven that allows the user to select the operations to be processed: Translation, Scaling, Rotation and even change the light source. In other words, the patches are redrawn in accordance to the change in the orientation of the viewer, surface and the screen 

Figure 1. DataViz Diagram

If an non-existent file has been named for input, the DataVis program would prompt an error message and allow the user to input a valid data file.

Processing is divided in three  major components :

· Gaussel, The gaussel module implements The gaussel module implements gaussian elimination and solution of equations for a system of 3 equations in 3 unknowns.  It is a server for graphics processing implemented in dataviz.cpp.    The computations carried out here could be generalized for  square systems of equations of arbitrary size.  Also, the processing implemented here would fit naturally into a vector matrix class library.

· CGraphicObject: The values read in from a data file is converted into three dimensional coordinates having x, y, and z parameters.  

· CGraphicViewer: This is the interface agent between the Winmain(dataviz.cpp) user interface and CGraphicObject. It receives the user input and is responsible for update the display after user change parameters.
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Figure 2: DataViz Module Diagram

2. DESIGN


DataViz Processing :



a) DataViz Module Processing 

The Dataviz module contains the WinMain function which serves as an entry point to the  whole program.While the call back function WndProc  is dealing with the windows message:

LRESULT CALLBACK WndProc (HWND hwnd, UINT iMsg, WPARAM wParam, LPARAM lParam)

When creating the window, it new a pointer of CGraphicViewer, which will take care 

All the operations related to Graphic ,including display it on canvas.

This module keeps track of the menu item  that is selected by the user. The corresponding operation like Translation, Scaling and Rotation is done on the object. This module keeps track of the Screen position, Light position and the Observer position including the orientation of the same. For change in observer’s position, the projected patches are accordingly calculated. The points constituting these patches are finally stored in the array of 3D points which also stores the hue associated with the points and finally rendered on the screen.
b) Gaussel Module Processing

Public Interface

    ================

    double **mat = createMat();     // build a 3 by 4 matrix which

                                    // will hold coefficients of

                                    // equations and right hand side

                                    // constants (in last column)

    GaussEl(mat);                   // reduces mat to echelon form

    backSub(mat);                   // computes solution and stores

                                    // in last column of mat

    sol(mat,vec);                   // extracts solution and stores

                                    // in vec, an array of doubles

    destroyMat(mat);                // releases mat memory allocation

This module implements the Gaussel method of computing the normal to each of the patches. The points  representing the patches which are in 3D coordinates are stored in the matrix and the normal is computed for the surface represented by the three points through  Gaussian Elimination principle.
c) CGraphicViewer  Module Processing

Public Interface

    ================



void



InitViewer();




-------Init the viewer when user open  a file or reset



void



AttachObject(char objectFileName[]);



-------load a GraphicObject from a file and attch it 



void



DetachObject();







-------Detach a graphic object



void



RePaintObject(HWND hwnd);



-------repaint after sth changed



void



SetCommand(WPARAM _w,HWND hwnd);



-------remember which menuitem has been clicked



void



DoCommand(int _m);



-------do the command given by user



void



AllDemo(HWND hwnd);



-------automatically demo all the funtions



void



DoReset();



-------reset the viewer



CGraphicObject*
GetGraphicObject();



-------return the object attached to this viewer

This module is  invoked by the Dataviz.  It works like an agent to get user input while passing necessary information to CGraphicObject for update. Also it is responsible for display and repaint . In this way, it make the main cpp(dataviz.cpp) very small and clear.

d) CGraphicObject Module Processing

Public Interface

    ================



ThreeDPoint GetLightParam();





-------return the light source Param



void

SetScreenParam(int _w,int _h);



-------Set the Width and height of screen



int


GetRowNumber();



-------Get the Row number of the data 



int


GetColNumber();



-------Get the Colnum number of the data 



void
 DoReset();




-------Reset the graphic 



void

DoZoom(double factor);



-------Zoom the object



void

DoTranslationX(double delta);




-------Move the x of object 



void

DoTranslationY(double delta);



-------Move the y of object 



void

DoTranslationZ(double delta);



-------Move the z of object 



void

DoRotateObserverAzimuth(double angle,ThreeDPoint* m_bScreenCenterPoint,ThreeDPoint* m_bObservePoint);



-------Rotate the viewpoint 



void

DoRotateObserverElevation(double angle,ThreeDPoint* m_bScreenCenterPoint,ThreeDPoint* m_bObservePoint);



-------Rotate the viewpoint



void

DoRotateLightAzimuth(double angle);



-------Rotate the light



void

DoRotateLightElevation(double angle);



-------Rotate the light



ThreeDPatch
ProcessPatch(int i,int j);



-------Build the normal and color for each patch

This module is responsible for processing the graphic object data according to the user input passed by CGraphicViewer.

The module can read data from file, convert them to 3D object .It also support the operations on the object such as : rotate the viewpoint, rotate the light source, zoom, translation along x, y, z etc.

3.Event Trace Diagram


(see last page)

4. Further Discussion

I use the class CGraphicviewer in my program to make the whole program very clear in logic without hurting the functions. It separates the data operations and data display, which make the design extensible. For example, if necessary, we can easily to support different views of the same object at the same time. And it also make it is possible to send the real graphic data processing to another high performance machine while using a slower one to view the result.
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