COMPUTER SYSTEMS RESEARCH 
Code Writeup of your program, example report form 2009-2010 

1. Your name: Jacob Dominy , Period: 2

2. Date of this version of your program: June 16, 2010

3. Project title: Simulation of Fluid Motion in a Shallow Context in 3 Dimensions

4. Describe how your program runs as of this version.  Include


To run, the program must have a few files and libraries included. It must of course have the OpenGL files, but also a library called GLTZPR, which handles mouse input and zooming, panning, and rotating of the viewport. 

#include <GL/gl.h>  

#include <GL/glut.h>

#include <stdio.h>

#include <stdlib.h>

#include "zpr.h"

#include "zpr.c"


There are several algorithms that are vital to the running of this program. The first one is the process that draws height map to the screen. It does this by drawing many interconnected squares whose corners correspond to the heights stored in the height map’s array. Colored lines are also drawn to indicate the axes. 

void display(void){


glClear(GL_COLOR_BUFFER_BIT | GL_DEPTH_BUFFER_BIT);


glColor3f(1.0, 1.0, 1.0);


glPushMatrix();


for(int x=0; x<size-1; x++){



for(int y=0; y<size-1; y++){




glBegin(GL_LINE_LOOP);





glVertex3f(-.5+(x*0.1), prev1_height_field[x][y], -.5+(y*0.1));





glVertex3f(-.5+(x*0.1)+0.1, prev1_height_field[x+1][y], -.5+(y*0.1));





glVertex3f(-.5+(x*0.1)+0.1, prev1_height_field[x+1][y+1], -.5+(y*0.1)+0.1);





glVertex3f(-.5+(x*0.1), prev1_height_field[x][y+1], -.5+(y*0.1)+0.1);




glEnd();



}


}


glBegin(GL_LINES);



glColor3f(1.0, 0.0, 0.0);



glVertex3f(-5.0, 0.0, 0.0);



glVertex3f(5.0, 0.0, 0.0);


glEnd();


glBegin(GL_LINES);



glColor3f(0.0, 1.0, 0.0);



glVertex3f(0.0, -5.0, 0.0);



glVertex3f(0.0, 5.0, 0.0);


glEnd();


glBegin(GL_LINES);



glColor3f(0.0, 0.0, 1.0);



glVertex3f(0.0, 0.0, -5.0);



glVertex3f(0.0, 0.0, 5.0);


glEnd();


glPopMatrix();


glutSwapBuffers();

}

There is a method for finding the total volume of the fluid, however, it only works for the unidirectional version of the program. It calculates the volume by using the trapezoidal method on each of the pairs of points in the height map. 

double find_volume(){


double temp_vol;


for(int x=1; x<size; x++){



double d1=prev1_height_field[x-1][0]-bottom;



double d2=prev1_height_field[x][0]-bottom; 



double area=(d1+d2)/2;



temp_vol+=area;


}


temp_vol=temp_vol*10;


return temp_vol;

}

This is the code that generates the tridiagonal linear matrix:

double depth[size];


double a[size-1];


double b[size];



double c[size-1];


double d[size];


double x[size];


for(int z=0; z<size; z++){



depth[z]=prev1_height_field[z][0]-bottom;}


for(int z=0; z<size; z++){



a[z]=(-g)*(tstep*tstep)*((depth[z]+depth[z+1])/(2*(xstep*xstep)));}


for(int z=0; z<size; z++){



if(z==0){




b[z]=1+(g)*(tstep*tstep)*((depth[z]+depth[z+1])/(2*(xstep*xstep)));}



else if(z<size-1){




b[z]=1+(g)*(tstep*tstep)*((depth[z-1]+(2*depth[z])+depth[z+1])/(2*(xstep*xstep)));}



else{




b[z]=1+(g)*(tstep*tstep)*((depth[z-1]+depth[z])/(2*(xstep*xstep)));}}


for(int z=0; z<size; z++){



c[z]=(-g)*(tstep*tstep)*((depth[z]+depth[z+1])/(2*(xstep*xstep)));}


for(int z=0; z<size; z++){



d[z]=(2*prev1_height_field[z][0])-(prev2_height_field[z][0]);}

And this is the code for the algorithm that solves the matrix for the new heights and adjusting the bottom of the water:

c[0] /= b[0];

d[0] /= b[0];

for(int i=1; i<size; i++){


double id=1/(b[i]-c[i-1]*a[i]);


c[i]*=id;


d[i]=(d[i]-d[i-1]*a[i])*id;}

x[size-1]=d[size-1];

for(int i=size-2; i>=0; i--){


x[i]=d[i]-c[i]*x[i+1];}

for(int z=0; z<size; z++){


cout << x[z] << endl;}

/*Adjust the bottom*/

for(int z=0; z<size; z++){


if(x[z]<bottom){



x[z]=bottom;}}

The program only accepts input from the mouse, through the use of the GLTZPR files. By left-clicking and dragging, the user can rotate the viewport, by right-clicking and dragging, the user can pan the viewport, and by clicking both buttons and moving up and down, the user can zoom in and out on the models. While it may be considered cheating, a user can alter a few static variables in the program’s source code to slightly change how the program runs. These include the water depth, the timestep, and the distance between points. 

5. What do you expect to work on next quarter, in relation to the goal of your project for the year? 

It’s the final quarter of the year, there’s nowhere to go from m her. 

