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Assessment Problem. 

 
Students are warned that in accordance with the regulations of The University 
of Sheffield both plagiarism and collusion are strictly forbidden. Students are 
warned that the piece of work affected may be given a grade of zero, which in 
some cases will entail failure in the examination for the relevant unit or 
research degree. The student may also be referred to the Discipline Committee. 

 
The results of this assessment must be submitted as a short report. The final 
date for submission of this report is the 3rd December 2018. Reports 
submitted after this date will be awarded zero marks. Extra marks will be 
awarded for well documented scripts and for text providing useful user 
guidelines. Your report must clearly display your name, RTP registration 
number, date and the title of this assessment. 
 
Final reports should be e-mailed to  
m.griffiths@sheffield.ac.uk 
 
Each part of this problem involves the stages of the computational modelling 
lifecycle. The problem divided into three parts starts with job execution and is 
followed by post-processing and data visualisation. 
 
For this problem you are required to run a molecular dynamics simulation of 
Argon atoms in a box with periodic boundary conditions. The simulation code 
will be provided. For this simulation the Argon atoms are initially arranged on 
a lattice and then allowed to melt. Particle interactions are calculated using a 
Lennard-Jones potential. For this problem the molecular dynamics simulation 
will be run for a range densities and temperatures. The molecular dynamics 
simulation outputs simulation data for every sequence of 10 steps of the 
simulation and it will be necessary to write a post processing script that 
extracts the required data from the output files. Post processed results will 
then be used to generate plots of pressure versus temperature for the 
different densities. 
 
 
Part 1 – Running a series of Molecular Dynamics Simulations 
The molecular dynamics simulation programme (md) may be found on sharc 
in the directory /usr/local/courses/bin. To execute the program make sure that 
the latter directory is included in your path environment variable. The program 
is executed by typing md on the command line. This will run the simulation for 
the default density and reduced temperature of 0.83134 and 0.722 
respectively. To get hints for the program enter “md help” on the command 
line. To run the simulation for density ρ and reduced temperature t*, execute 
the program using the command “md ρ t*”. 



 
Write a script that runs the md program for a number of different densities in 
the range 0.9> ρ>0.1 and in the reduced temperature range 0.95>t*>0.05. The 
script should either concatenate the results to a single file or produce 
separate output files for each temperature and density. 
 
Write a script-file for submitting the job to sun grid engine. 
 
Your report must include a copy of the message from sun grid engine showing 
your job information (such as your username, job queue, job time and 
memory usage). This can be invoked in the sun grid engine script by using the 
lines. 
 
# -m be 
# -M username@sheffield.ac.uk 
 
Write the script so that the jobs will be submitted as a Sun grid engine job 
array. 
 
HINT: If you are unsure of how to submit an SGE array job then refer to the 
exercises in /usr/local/courses/sge 
 
 Part 2 – Post processing simulation output 
For the final part of the assessment we will produce plots of the temperature 
pressure relationship for different the densities. 
 
Write a script that reads the output from your md simulations and produces a 
post processed data format for which each row represents a different 
temperature and each column a different density. The first column of the file 
must be the temperature values. 
HINTS: 
 
You can use the sed command: 
 sed –n –e “19p” datafile > output.dat 
 
to print the nth line (19th line in the example above) of the file datafile and 
output to file output.dat. 
 
The awk command: 
 awk ‘{print $6}’ output.dat 
 
to print the nth column (6th column in the example above) of the file output.dat. 
 
Using your favourite graphics package your report should include a plot of the 
data output from your programme. 
 


