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A COMPUTER GRAPHICS PROGRAM FOR DISPLAYING WATER MOLECULES ON A
DN3500 APOLLO WORKSTATION*

Michael A. Stuller

Abstract

A computer graphics program is developed for displaying water molecule configurations 
on the screen of a DN3500 Apollo workstation. The motivation was to generate a fast display 
of output from molecular dynamics or Monte Carlo computer simulations. Input to the program 
consists of a listing of the Cartesian coordinates of the atomic constituents of the molecules. 
Options in the program include: 1) number of molecules; 2) plot size; 3) atomic radii; 4) 
superposition of substrate atomic positions; 5) viewing angle; and 6) color-coded and/or 
numbered atoms. The program is written in Fortran.

Introduction

In computer simulations of molecular systems it is often necessary to display the atomic 
configurations. Plotting routines, such as those for the Hewlett-Packard (HP) plotters, are slow 
and take considerable time — especially when the molecular system contains 100 or more atoms. 
In water systems one has three atoms per molecule and the number of atoms soon becomes large. 
The motivation for this work was to develop a plotting routine which would display #600 
atomic configurations in a few seconds on the screen of an Apollo DN3500 workstation. In 
comparison, the HP plot takes about 30 minutes.

Description of the Plotting Routine

The basic plotting routine, called MASTERPLOT, is a Fortran code developed for the HP 
plotter. It reads the atomic coordinates and plots the atomic configurations in layers, so that 
the circles representing atoms in the bottom layers are hidden. The present work modified this 
code to send the output to the Apollo screen. In this version, the hidden line plotting was done 
by using filled circles for each atom, so that atoms in upper layers covered the circles lying 
below. The basic program also plots (if applicable) atoms of a substrate in contact with the 
molecular system.

One of the complications of this project was to make use of the multiple windows 
available on the Apollo with a mouse based operating system. Each plot appears in a window 
which can be re-sized with the mouse. The program rescales the output to fit in the new 
window by selecting a "REDRAW" option with the mouse. By opening new shells, one can 
display multiple plots and compare rotated or later time views of the atomic configurations. 
Many of new routines were developed from variations on code provided by the Apollo graphics 
manual.

An example of the plot, applied to water molecules is shown in Figure 1. Three plots are 
shown: a) a view looking down (along the -z axis) on 96 water molecules adsorbed on a model 
Agl substrate; b) the same system looking along the y axis; and c) a plot of the molecular 
density perpendicular to the substrate. The information in part c) of Figure 1 must be read into 
the program in a separate file.
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The Fortran Code

The code was written for the Apollo operating system SR 10.1. Modifications for later 
versions of the operating system should require minimal effort. However, if applied to the new 
HP-Apollo UNIX workstations some more extensive changes might be required.

Part of the Fortran code is given below, showing definition of input variables, dimensions 
of the arrays and open and close statements for files. A diskette containing the file can be 
obtained from B. Hale, Physics Department, University of Missouri-Rolla, Rolla, Missouri 
65401.

Summary and Comments

This project, completed during the summer of 1990, was sponsored by the University of 
Missouri-Rolla undergraduate research program. It provided an opportunity to become 
familiar with the Apollo workstation, its operating system and some of the subtleties of screen 
graphics. In addition, the routine will be made publicly available. A diskette containing the 
file can be obtained from B. Hale, Physics Department, University of Missouri-Rolla, Rolla, 
Missouri 65401, or by sending a request message to hale@apollo.physics.umr.edu.

This computer graphics program displays water molecule configurations on the screen of a 
DN3500 Apollo workstation. The motivation was to generate a fast display of output from 
molecular dynamics or Monte Carlo computer simulations. Input to the program consists of a 
listing of the Cartesian coordinates of the atomic constituents of the molecules. Options in the 
program include: 1) number of molecules; 2) plot size; 3) atomic radii; 4) superposition of 
substrate atomic positions; 5) viewing angle; and 6) color-coded and/or numbered atoms. The 
program is written in Fortran.
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