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1. Introduction to this Appendix 
 
 Our software for hydrodynamic calculation of bead (or bead-and-connector) models, and our 
ancillary programs VisualBeads and MovieBeads, include some utilities that make it possible to visualise 
the 3D models. We support the following graphics modes: 
 

• RasMol 
• Pre-POVRA 
• POVRAY 
• Static VRML 
• Dynamic VRML 

 
In separate documents we describe how the visualization files can be generated from our software suites 
(HYDRO, BROWFLEX, VISUALBEADS,…). Here we describe in more detail how the display the 
visualization files, and some internals of the visualization programs. 
 
 
2.  RasMol (in general, PDB viewers) 
 

 
2.1 Introduction 
 
One of our graphics formats is a “pseudo-PDB” format, which should be visible with any utility that 
visualizes PDBs. RasMol is a very popular tool for visualising real (chemical) molecular models. 
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Information on this tool and executables for many platforms are widely available, so we shall not give 
further details.  The RasMol files can be downloaded from 
 
http://www.umass.edu/microbio/rasmol/ 
  
Recently, this Web service announces a more powerful viewer “Proten Explorer”, which we have not 
tested so far 
 
2.2 Our implementation 
 
From our point of view its inconvenience is that, as it is intended to work with real molecules (not with 
bead models), the size and colours of the beads cannot be freely assigned (or, at least, we don’t know 
how). Fortunately, for bead models composed of identical beads, we have programmed within our 
software a utility that builds RasMol files. 
 
 The format of the files adheres to the specification of the PBD files, and their aspect is like: 
 
 
 
 
 
 
    
 

 
 
 
 
 
RasMol  has many viewing options. Essentially, making /Display/Spacefill, you will see the beads, in real 
size, and making /Display/Ball&Stick the beads are seen with a reduced size which allows to also show 
clearly the connectors. 
 
Through the Export menu of RasMol, snapshots of the model can be exported to a variety of graphic 
formats: BMP, GIF, etc. 
 
Important: Due to our adaptation of bead models to atomic PDB formats, this mode is only effective for 
bead models composed of identical beads. 
 
 
3.   POVRAY 
 
 
3.1.  Introduction 

 

ATOM      1  O                  25.676  -3.748  49.594 
ATOM      2  O                  23.064  -2.463  44.452 
............ 
............ 
ATOM     20  O                 -30.401   2.327 -37.692 
ATOM     21  O                 -34.414   4.670 -40.646 
CONECT    1    2 
CONECT    2    1    3 
............ 
............ 
CONECT   20   19   21 
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Persistence Of Vision Ray Tracer (POV-Ray) is a high-quality, free tool for the generation of 3D 
graphics using the technology known as “ray-tracing”. This utility creates photorealistic images using this 
rendering technique. POVRAY reads a text file, usually with the extension .pov which  contains 
information on the 3D scene: objects, lights, camera..., and generates an image which is what the camera 
would capture in the conditions specified in that file. 

 
For more information on this utility, see: http://www.povray.org 

 
 

3.2. Installing POVRAY 
 
It is advisable to consult the web site indicated above to get information on the installation of 

POVRAY. At the time of writing this, the latest version is 3.5, and the installation process is as follows: 
 
Linux: 
 

• Download  povlinux.tgz from 
http://www.povray.org/ftp/pub/povray/Official/Linux/povlinux.tgz 

• Decompress (unzip) this file: 
tar vxzf povlinux.tgz 

 
• Change to the directory thus created: 

cd povray-3.5 
 

• Being root, execute the installation script: 
./install 

 
 
Windows: 
 

• Download: povwin35.exe from: 
www.povray.org/ftp/pub/povray/Official/Windows/povwin35.exe 

• Execute this file and follow the instructions of the installation program. Accept the default 
choices 

 
3.3. Our “pre-POV” mode  
 
 Our program provides a file which contains the most primary information required to visualize the a 
bead-and-connector model: 

• The coordinates of the beads, their radii, and their color in the POV image 
• The information about the connectors: pairs of connected beads, radius of the connecting rod, 

and color. This file will have the following aspect: 
 



 4

  
The statements sphere indicate the coordinates of the beads, their radiii and a pigment (color, texture, 
etc). The statements cylinder indicate the coordinates of the centers of the two bases of the cylinder 
used to show the connector (the coordinates of the connected beads),  the radius of the cylinder and 
pigment. The pigment (essentially the colour) has been assigned (somewhere else) by the user. At the 
present time, these colours are coded by an index whose possible values are: 
 

• 1: White 
• 2: Red 
• 3: Yellow 
• 4: Blue 
• 5: Green 

 
The “pre-POV” file is not fully operational; it has to be completed, giving other information for the creation 
of the image. The additional information is contained in another file, header.inc, that must be supplied 
by the user. With some knowledge of POVRAY, the user will find in this programming tool a number of 
possible features that will contribute to image quality. However, there are at least two elements that must 
be present in the header.inc file: the lights (at least one), and the camera. A most simple example of 
the  header.inc file would be as follows:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

#include "colors.inc" 
#include "header.inc" 
sphere { <  0.00000E+00,  0.00000E+00,  0.00000E+00>,  0.25000E+03 pigment ... } 
sphere { <  0.00000E+00,  0.00000E+00,  0.58000E+03>,  0.40000E+02 pigment ...} 
.................. 
.................. 
sphere { <  0.43340E+03, -0.75070E+03,  0.16330E+04>,  0.50000E+01 pigment... } 
cylinder { <  0.00000E+00,  0.00000E+00,  0.00000E+00>,<  0.00000E+00,  
0.00000E+00,  0.58000E+03>,  0.50000E+02 pigment ...} 
.................. 
.................. 
cylinder { <  0.00000E+00,  0.00000E+00,  0.12200E+04>,<  0.00000E+00,  
0.00000E+00,  0.15000E+04>,  0.20000E+02 pigment .... } 

#include "colors.inc" 
camera 
{ 
 location <3000, 0 ,750> 
 sky <0, 0, 1> 
 look_at <0, 0, 750> 
} 
light_source 
{ 
 < 0, 2000, 750> 
 color White 
} 
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The statement of location indicates the three coordinates of the point where the camera is located, 
and the statement of look_at indicates those of the point where the camera is aiming at. The statement 
of light_source indicates the coordinates of the point where the camera is located. Leave the other 
statements (source, color) as in this example. 
 
In other to see the image, you just have to open the pre-POV file with POVRAY, making sure that the  
header.inc file is present in the same directory 
 
 
3.4. Our “full POV” mode 
 
 
In an attempt to free the user of the need to complete the POVRAY specifications filling the above 
mentioned  header.inc , we have programmed another utility that builds full POVRAY files, including 
camera, lights. The utility makes some internal decision as to where to place lights, camera, etc. Of course, 
the results may not be as nice as in a custom-built POVRAY specification, but it may work in a variety of 
cases. 
 
Also, in this mode our program makes a rotational transformation of the coordinates so that the view 
obtained contains the maximum amount of information. For instance, for a planar structure, the view will be 
from above, not from one side. 
 
Apart from the manual introduction of the camera and lights, which is not needed in this case, all the 
information given about POVRAY in the previous section (downloading, installing and using POVRAY, 
etc) applies in this case also. 
 
The aspect of a full POV file is like: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

#include "colors.inc" 
camera {location <  0.00000E+00,   0.91345E-01,   0.23539E+01> 
  look_at <0, 0, 0> 
  sky <0, 1, 0> 
} 
light_source {  <  0.26940E+00,   0.72184E-01,   0.31385E+01> 
  color Gray50 
} 
 
light_source {  <  0.12317E+01,  -0.16216E+00,   0.46364E+01> 
  color Gray50 
} 
sphere {< -0.50000E+00, -0.50000E+00,  0.00000E+00>,   0.30000E+00 
  pigment { White } finish { phong 1 phong_size 50 ambient .25 
diffuse .75 }                                                                             
} 
sphere {  <  0.50000E+00, -0.50000E+00,  0.00000E+00>,   0.30000E+00 
  pigment { Red } finish { phong 1 phong_size 50 ambient .25 diffuse 
.75 }                                                                 
} 
sphere {<  0.50000E+00,  0.50000E+00,  0.00000E+00>,   0.30000E+00 
  pigment { Yellow } finish { phong 1 phong_size 50 ambient .25 
diffuse .75 }                                                                            
} 
sphere {  < -0.50000E+00,  0.50000E+00,  0.00000E+00>,   0.30000E+00 
  pigment { Blue } finish { phong 1 phong_size 50 ambient .25 diffuse 
.75 }                                                                              
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3.5. N/A 
 
 
3.7. Running  POVRAY (Windows and Linux) 

 
To run POVRAY, just type povray <filename.pov>. This run POVRAY with standard options and 
generate a file with the generated image (usually called ‘filename.png’). If you are running povray 
under X-Window, POVRAY also opens a window showing the generated image. 
 
POVRAY command line options have a special syntax. You must type ‘+’ to set an option instead of 
usual ‘-‘ because this symbol is used to unset an option. These are the most useful options: 
 
+Wnnnn: Set image width in pixels (nnnn). 
+Hnnnn: Set image height in pixels (nnnn). 
+A0.n: Active antialiashing. Requires a tolerance value between (0, 1). 
+P: Pause before exit. It’s useful under X-Window to see generated image. 
 
Example: povray +W800 +H600 +A0.3 +p test.pov 
 
For more information type povray –h or visit http//povray.org 
 
 
4. Static VRML 
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4.1. Introduction to VRML 
 

 The VRML format has the advantage over the ray-tracing utilities that the bead model can be 
translated, rotated, etc, i.e. viewed whith different perspectives.  
 
   The Virtual Reality Modeling Language (VRML) is a file format for describing interactive 3D 
objects and worlds. VRML is designed to be used on the Internet, intranets, and local client systems. 
VRML is also intended to be a universal interchange format for integrated 3D graphics and multimedia. 
VRML may be used in a variety of application areas such as engineering and scientific visualization, 
multimedia presentations, entertainment and educational titles, web pages, and shared virtual worlds. 
VRML is capable of representing static and animated dynamic 3D objects. Here we describe its use for 
the visualization of static bead models, and in the next section it will be employed for animations. 
 
 For more information, see: 
           http://www.web3d.org/Specifications/VRML97/ 
 
 
 
4.2. Installing a VRML viewer 
 

Our program generates a VRML which is visualized using a VRML viewer. We have the two 
following alternatives, for either Linux and Windows 
 
• Linux: FreeWRL. This utility can be downloaded from: 

http://freewrl.sourceforge.net/You can find the source code and some RPMs packages for 
Red Hat Linux. For installing Red Hat packages go to the Download page and download the file 
freewrl-xxx-RHyyy, where xxx is an internal version number of FreeWRL, and yyy is 
your version of RedHat. To install the RedHat package, just type: 

      rpm -i <package_name>.   
 
(Note: FreeWRL requires “Mozilla JavaScript standalone library”. If you didn’t install this package you 
must do it before installing FreeWRL. We include in our installation kit a compiled version of this package 
that we successfully tested in a Red Hat 7.3. Install it by typing:  
rpm –i js-1.5rc4-2.i386.rpm.  
If you need source code, you can download it from http://www.mozilla.org) 

 
 
• Windows: Cortona VRML Client, which can be found at: 

http://www.parallelgraphics.com/products/cortona Click in “Install Cortona VRML 
Client 4.0”. In the page that appears, you can (a) Click in “Install Now” to install directly from the 
web site, or (b) in “Manual Setup” choose to make a manual installation, downloading a setup file 
('cortvrml.exe') file and running it off-line. The program is installed as a internet browser plug-in, so 
when Cortona is installed you can view a VRML file with your favourite browser (Internet Explorer 
4.0 or later version and Netscape Navigator 4.0 or later version). 

 
4.3. Using the VRML viewer 
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All VRML must support 3 navigation modes: Walk, Fly & Examine.Walk and fly modes allows 
you to explore your 3D word moving the camera through the word. The only difference is that fly allows 
more movement freedom. 
 
   We are interesting in Examine mode. This mode allows you examine your 3D word moving the 
objects instead of the camera. 
 
 
• Use of FreeWrl for Linux. You can start the utility for Linux typing: freewrl 

<vrml_filename>. The default navigation mode is 'Examine'. You change operation mode 
pressing: 'w' (for walk) 'd' (for 'fly') or 'e' (for 'examine'). In examine mode, you can rotate the world 
(or object) that you are viewing pressing the left button of the mouse and dragging it. With the right 
button, you can put the object closer or further. In walk mode, pressing left mouse button you can 
'walk' on a imaginary floor, moving forwards/backwards or turn. With the right button you can lift or 
lower. In additon, you can save a snapshot pressing 's'. To quit FreeWRL, just press 'q'. More info 
typing: freewrl –h 

 
• Use of : Cortona VRML Client .Cortona starts automaticly when you open a VRML file with 

your browser. There are 3 buttons in the top-left to change the navigation mode: walk, fly and study 
(the later is the equivalent of examine) Choose study. The 4 buttons on the left allows you to select a 
movement type: plan (to get closer or farther from the object), pan (relative movement of the object 
with respect to the viewpoint: up. Down, right and left),the third and fourth are the most practical 
ones: turn (which gyrates the object), and roll  (which gyrates the object around a third axis).To make 
the selected movement, drag the mouse while left mouse button is pressed. Pressing the right button 
you can use some interesting features like velocity (of movement) of fullscreen. The preferences dialog 
have important features as well (like antialiasing). See Cortona documentation. You can't save a 
snapshot with Cortona but you can save in the clipboard a copy of the screen. To do so, first click on 
the image with the right mouse bottom, select fullscreen mode with the desired resolution, press the 
key for printing screen (the key 'Impr Pant', ‘Prnt Scr’ or whatever). Then, open any image handling 
program (for instance Windows’ Paint) , paste the image, eventually edit the image, and save it to one 
of the formats available. Of course, to quit Cortona just close the browser. 

 
 
At the present time, the colours scheme in our implementations, both static and animated (see below) is as 
follows: 
 

• 1: White 
• 2: Red 
• 3: Yellow 
• 4: Blue 
• 5: Green 
• 6: Pink 
• 7: Sky Blue 

 
6. Animated  VRML 
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Dynamic, animated visualization is also possible using the VRML format, with the CORTONA viewer. 
This is particularly suited for visualizing Brownian, Langevin or Molecular dynamics, or even pseudo-
dinamic) Monte Carlo. The animated VRML files, like the static ones have the extension .vrml and are 
open by CORTONA in exactly the same way. 
 


