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Case Study 1 

Researchers in the School of Bio-

sciences used the ARC Condor 

Pool to identify and date the ge-

netic mutation that gave rise to 

the black form of the peppered 

moth, which spread rapidly during 

Britain’s Industrial Revolution.  

A simulation-based statistical 

model of the mutation was devel-

oped and implemented as an R 

script which was run repeatedly 

under Condor.  A typical simula-

tion run comprised 300,000 jobs 

and competed within ten days. On 

a single PC however, this would 

run for eight years ! The results of 

the research where published in 

the June 2016 edition of Nature 

[doi:10.1038/nature17951]. 

Case Study 2 

To discover completely new mate-
rials, chemists try to form com-
pounds from novel combinations 
of elements. Searching through 
random arrangements is combina-
torially impossible, so researchers 
in the Department of Chemistry 
have developed a new crystal 
building method using chemically 
sensible modules as the basis. 
Calculations employ Monte-Carlo 
structure sampling and 
Density Functional The-
ory requiring thousands 
of CPU hours on local, 
regional and national 
HPC resources. From 
only a choice of the 
elements, this method 
has led directly to the 
synthesis of two entire-
ly new materials of pre-
viously unknown struc-
ture and composi-
tion,  that have potential optical 
applications or uses in fuel 
cells.  The report on this research 
is under consideration by Nature. 

For further information, visit the ARC website at www.liv.ac,uk/

csd/arc or email the team at arc-support@liverpool.ac.uk. You 

can register to use local HPC systems and Condor at: 

www.liv.ac.uk/csd/advanced-research-computing/access/ 

  

  

Computing Services  

for Researchers 

Are you a researcher whose com-

puting requirements have out-

grown your humble PC ? Maybe 

your programs seem to be taking 

forever to run or perhaps you need 

more memory or larger storage 

than a PC can provide. If this is you, 

then the help is at hand from the 

Advanced Research Computing 

(ARC) team.  

We provide a 

variety of ser-

vices and re-

sources aimed 

specifically at 

researchers 

including: 

 local high performance compu-

ting (HPC) systems; 

 a Condor Pool for high through-

put computing (HTC) applica-

tions; 

 advise on how to make the 

most of research computing 

resources, locally , nationally 

and internationally and 

 help on good software design 

and optimisation for users who 

write their own codes (e.g. FOR-

TAN, C/C++, MATLAB, R and 

Python).  

The ARC team have helped re-

searchers across a wide range of 

disciplines to 

tackle their com-

puting problems 

including physi-

cal sciences, en-

gineering  and 

health and life 

sciences.  

If you are unsure of how to proceed 

or just want some general advice, 

contact the ARC team at: arc-

support@liverpool.ac.uk or take a 

look at the ARC website at:  

www.liv.ac.uk/csd/arc 

http://www.nature.com/articles/nature17951.epdf?author_access_token=DMs9L3aEbyFJcmxxYY2_jtRgN0jAjWel9jnR3ZoTv0MRufditpf4sSeVAwG0J8TTsfJSw7OVxLtiBL--oI_zgWKMrAvGFUelfjR-DmcB0dvsISTgdBf_3OSmOCpGCg-5
https://www.liv.ac.uk/csd/arc
https://www.liv.ac.uk/csd/arc
http://www.liv.ac.uk/csd/advanced-research-computing/access/
http://www.liv.ac.uk/csd/arc
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The main HPC resource, chadwick, 

is a Bull supercomputer dedicated 

to research use. The system is ide-

al for problems involving the solu-

tion of large systems of differen-

tial/integral equations  found in 

(for example) Finite Element Mod-

elling and 

many other 

application 

areas.  

The hard-

ware con-

sists of 118 

nodes , 

each of which are powerful com-

puters in themselves. Nodes con-

tain 16 cores and 64 GB of 

memory. A  large memory node 

comprising 128 cores and 2 TB of 

memory is also available. In addi-

tion there is 48 TB of networked 

storage plus another 90 TB of par-

allel (fast access) storage available. 

A wide variety of software packag-

es are already installed on chad-

wick including VASP, CP2K, 

Abaqus, Fluent, MATLAB and R. 

Requests for additional software to 

be installed are viewed sympa-

thetically, particularly if the soft-

ware is free.  

 chadwick is widely used by re-

searchers in 

fields such 

as engineer-

ing, compu-

tational 

chemistry 

and surface 

science. For 

more information go to:  

www.liv.ac.uk/csd/arc/hpc 

All Liverpool users also have free 

access to HPC systems provided by 

the N8 collaboration of Northern 

England universities. This includes 

a similar system to chadwick with 

332 x 16 core nodes. Details can be 

found at: n8hpc.org.uk 

 

High Performance Computing (HPC) 
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Condor High Throughput Computing (HTC)

The ARC Condor Pool is not a dedi-

cated system but comprises around 

400  teaching/learning centre PCs 

located across the campus. Each PC 

has (effectively) a four core 3.3 GHz 

processor and 8 GB of RAM.  

Users of the Condor Pool generally 

write their 

own codes 

rather than 

using third 

party appli-

cations and 

tools have 

been devel-

oped to aid 

in the running of codes written in 

MATLAB and R (both of which ARC 

have significant experience of). 

The Condor Pool It is is especially 

suited to running very large num-

bers of independent programs 

(jobs) where each runs only for a 

short time (20-30 minutes is ideal) 

however, it is also possible to run 

programs for arbitrarily long peri-

ods using a technique called check-

pointing.  

Condor can process large datasets 

quickly and help speed up statisti-

cally-based problems such as simu-

lations. A good example of this is 

problems involving Monte Carlo 

methods.  Con-

dor is also very 

effective in devel-

oping and verify-

ing statistical 

models coded in 

R. 

Researchers in 

the health and life sciences 

(amongst others) have found that 

Condor has reduced time-to-

solution from months to days and 

many  Condor applications start life 

just as simple R (or MATLAB) codes 

run on a PC. You can find more 

about Condor on the ARC website 

at: condor.liv.ac.uk. 

 

http://www.liv.ac.uk/csd/arc/hpc
http://www.liv.ac.uk/csd/hpc
http://n8hpc.org.uk
http://condor.liv.ac.uk

