
University research team  
builds a multi-purpose HPC 
cluster to analyse data from 
CERN’s ATLAS project

	 Benefits

•	 	HPC	cluster	is	now	a	model	for	
other	universities	looking	at	high	
performance	file	systems	

•	 	Work	that	previously	took	20	hours		
is	completed	in	five	minutes

•	 	Cluster	is	used	to	conduct	crucial	
research	for	CERN’s	ATLAS	project

•	 	Other	departments	have	cost-	
effective	access	to	HPC

•	 	Strong	project	management	ensures	
deployment	in	11	working	days

•	 HPC	

“ This research is 
crucial if we’re to 
understand how the 
universe works. If 
the constituents of 
dark matter are new 
particles, ATLAS should 
discover them and our 
work here could help 
explain the mystery of 
dark matter.”
Dr Fabrizio Salvatore, Experimental 
Particle Physics, University of Sussex
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Business	need
The University of Sussex needed a powerful high performance 
computing (HPC) cluster to process data coming out of CERN’s ATLAS 
project and offer affordable compute facilities for all departments.

Solution
The university worked with Dell to design and deploy a HPC cluster 
with a parallel file system, delivering fast access to data and easy 
management for all departments.
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To do this, the ATLAS project measures 
the results of proton interactions 
after high-speed collisions. Each 
time the Large Hadron Collider (LHC) 
fires protons at each other, a huge 
quantity of data is collected. This data 
needs to be analysed and interpreted 
by teams at universities around the 
world, including the University of 
Sussex. Dr Fabrizio Salvatore, from the 
Experimental Particle Physics team 
at the University of Sussex, explains: 
“We’re a tier-three research facility 
looking at data produced by CERN – 
this means we do some of the most 
in-depth analysis and need huge 
computational power to complete 
our work. By analysing this data, we 
hope to learn about the basic forces 
that have shaped our universe since 
the beginning of time – and will 
determine its fate.”

When the team first started working 
on the ATLAS project, there was no 
suitable high performance computing 
(HPC) cluster at the University of 
Sussex, so Fabrizio Salvatore and 
Jeremy Maris, Research Computing 
Manager at the university, started 
thinking about a solution. Initially, they 
considered building a HPC cluster for 
use by just the Experimental Particle 
Physics team. But they soon realised 
that with additional money from the 
university they could build a larger 
HPC cluster that other teams would 
be able to use too. Maris explains: “We 
needed to build a cluster that could 
do two things. First, enable the physics 
department to analyse data coming 
from the ATLAS project. And, second, 
offer compute facilities to other 
research teams such as chemistry, 
maths, economics, and life sciences in 
other university departments.”

Choosing	an	experienced	
solution	partner

In practical terms, this meant a fast 
HPC cluster, with lots of storage 
capacity and fast data access. Maris 
decided that a parallel file system 
was the best option to handle the 
quantities of data moving through 
the cluster, and started talking to 
different IT partners about building 
the cluster. Maris had worked with 
Dell before, and the university had 
used Dell desktops and laptops for 
some time, but never at a HPC level. 
As part of a pre-tender exercise, Maris 
and his team spoke to Dell about the 

The work conducted at the European 
Organization for Nuclear Research (CERN) 
is some of the most important scientific 
research undertaken today. With a remit to 
find evidence of new physics – behaviour 
beyond what is currently understood in 
the standard model of physics – CERN 
is searching for dark matter and super-
symmetry between sub-atomic particles. 

“ Now there’s no need 
to struggle with day-
to-day analytics. As an 
example, one of my 
students came to see 
me and explained that 
he’d just completed a 
task in five minutes – 
previously, the same 
type of task would have 
taken him 20 hours.” 
Dr Fabrizio Salvatore, Experimental 
Particle Physics, University  
of Sussex

Technology at work 

Services

Dell Consulting Services 

Dell ProSupport

−  Next Business Day Onsite 
Service

Hardware

Dell™ PowerEdge™ R410/R510/
R610/R710 servers with Intel® 
Xeon® processors 5650

Dell PowerEdge R815 servers with 
AMD® Opteron® 6172 processors 

Dell PowerVault™ MD1200 and 
MD3200 direct attached storage

QLogic™ Infiniband

Software

Infiniband Fabric Suite™

Bright Cluster Manager®

Lustre™ file system

http://www1.euro.dell.com/content/topics/topic.aspx/global/premier/login/signin?at=ga,ce,auto&c=uk&cs=RC1050265&ct=4%2f14%2f2011+1%3a50%3a22+PM&fs=0&id=100&l=en&ru=http%3a%2f%2fpremier.dell.com%2fcontent%2ftopics%2fglobal.aspx%2fsitelets%2fsolutions%2fcluster_grid%2fclustering_hpcc%3fc%3duk%26cs%3dRC1050265%26l%3den%26s%3dpad%26~ck%3danavml&s=pad&tw=7200
http://www1.euro.dell.com/content/topics/topic.aspx/global/premier/login/signin?at=ga,ce,auto&c=uk&cs=RC1050265&ct=4%2f14%2f2011+1%3a50%3a22+PM&fs=0&id=100&l=en&ru=http%3a%2f%2fpremier.dell.com%2fcontent%2ftopics%2fglobal.aspx%2fsitelets%2fsolutions%2fcluster_grid%2fclustering_hpcc%3fc%3duk%26cs%3dRC1050265%26l%3den%26s%3dpad%26~ck%3danavml&s=pad&tw=7200
http://public.web.cern.ch/public
http://public.web.cern.ch/public
http://www1.euro.dell.com/content/topics/global.aspx/services/adi/adi_service?c=uk&cs=RC1050265&l=en&s=pad&~ck=mn
http://www1.euro.dell.com/content/topics/global.aspx/services/prosupport/index?c=uk&cs=RC1050265&l=en&s=pad&~ck=mn
http://www1.euro.dell.com/uk/en/enterprise/Servers/rack_optimized/cp.aspx?refid=rack_optimized&s=pad&cs=RC1050265&~ck=mn
http://www1.euro.dell.com/uk/en/enterprise/Servers/rack_optimized/cp.aspx?refid=rack_optimized&s=pad&cs=RC1050265&~ck=mn
http://www1.euro.dell.com/uk/en/enterprise/Servers/rack_optimized/cp.aspx?refid=rack_optimized&s=pad&cs=RC1050265&~ck=mn
http://www1.euro.dell.com/uk/en/enterprise/Storage/ct.aspx?refid=storage&s=pad&cs=RC1050265&~ck=mn
http://www1.euro.dell.com/uk/en/enterprise/Storage/ct.aspx?refid=storage&s=pad&cs=RC1050265&~ck=mn


challenges ahead, and what a suitable 
HPC cluster might look like. Maris 
says: “I had a good idea of what we 
needed, but it was great to get Dell’s 
input right at the start. Dell’s on-
going involvement at CERN – and 
particularly the ATLAS project – was 
really useful at this stage.”

After a tender exercise conducted 
through the National Storage and 
Servers Agreement (NSSA), the 
university chose to work with the Dell 
Consulting team to create the new 
HPC cluster. Maris says: “We had a 
number of meetings with Dell. The 
technical consultants were impressive 
and understood our needs.”

Powerful	Intel	processors	deliver	
even	higher	performance

The cluster that Maris and Salvatore 
created is based on Dell™ PowerEdge™ 
R410 servers with Intel® Xeon® 
processors 5650 working as compute 
nodes for a PowerEdge R610 server 
that operates as a head node. Two 
PowerEdge R510s operate as home 
file servers, and additional nodes 
use PowerEdge R815 servers with 
AMD® Opteron® 6172 processors. The 
Lustre™ file system uses PowerEdge 
R510s coupled with Dell PowerVault™ 
MD1200s. The highly available 
metadata server uses two PowerEdge 
R710s and Dell PowerVault MD3200 
direct attached storage. All nodes 
are interconnected with QLogic™ 
Infiniband cards. And every element is 
protected with Dell ProSupport Next 
Business Day Onsite Service.

Maris says: “At CERN, they use Intel 
processors in the majority of their 
compute nodes. The PowerEdge R410 
servers running Intel Xeon processors 
5650 offer excellent performance, 

while the R815s provide a cost-
effective solution for multithreaded 
applications that require a lot of 
shared memory. Qlogic IB cards and 
the Infiniband Fabric Suite™ work 
seamlessly to transfer MPI and parallel 
file system data.”

Throughout the project, Maris and 
Salvatore were impressed with Dell’s 
open approach and positive attitude. 
Together, they decided that the 
Lustre file system would work best 
for the project’s requirements, so Dell 
brought in Alces Software – a Dell 
Certified Partner with expertise in 
Lustre. Maris says: “Dell recommended 
Alces Software for the parallel file 
system element of the cluster, which 
really helped the project along. Dell 
and Alces Software had a strong 
relationship and it was through 
working together and sharing expertise 
that we created such a great system.”

Data	from	Dell–Cambridge	
HPC	Solution	Centre	aids	
benchmarking

To get an idea of the potential 
performance of the cluster, Maris 
and Salvatore worked with the Dell–
Cambridge HPC Solution Centre. 
Salvatore says: “Talking to the experts 
at the Dell–Cambridge HPC Solution 
Centre was an important step. We were 
all impressed with the performance of 
the PowerVault MD1200.”

Strong	project	management	
ensures	successful	deployment

Much of the usual set-up work was 
completed by Dell, Alces Software 
and Dell Partner ClusterVision. Maris 
says: “A cluster like this was never 
going to be a turnkey solution, but 
we got close. I particularly liked Dell’s 
project management and relationship 

“ Now we can say to 
people, ‘Why not just 
invest in this HPC 
cluster and buy some 
nodes for the cluster?’ 
It’s a win-win situation 
– the cluster becomes 
more powerful for us 
and each department 
can access its compute 
power. It’s a great 
example of the value of 
shared resources.” 
Jeremy Maris, Research Computing 
Manager, University of Sussex
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with Alces Software, which included 
organising a day’s training on Lustre. 
The transfer of information between 
Dell and Alces Software was excellent.”

Simple	management	with	Bright	
Cluster	Manager

ClusterVision was brought into the 
project by Dell to deploy Bright 
Cluster Manager® and commission 
the compute side of the cluster. Bright 
Cluster Manager is ideal for this type 
of HPC cluster because it’s simple to 
modify and expand. Maris explains: 
“In previous clusters I’ve worked on, 
making changes was problematic and 
time consuming. Management with 
Bright is easy and intuitive – and it 
integrates well with parallel file systems.”

System	up	and	running	in	a		
few	weeks

It took only a few weeks to get the 
new cluster up and running at the 
university, a fast deployment aided by 
good project management and pre-
deployment configuration. Systems 
administrators from ClusterVision 
and Alces Software worked with Maris 
and his team to configure the cluster 
to the university’s needs. Maris says: 
“Within a short period of time, the 
cluster was running perfectly and 
completed around 100 CPU days of 
computational work.”

Computing	tasks	completed	in	
five	minutes	instead	of	20	hours

To illustrate the power of the cluster 
and the difference it has made to 
research at the university, Salvatore 
can recount numerous examples of 
work completed hours faster than 
previously possible. “Now there’s 
no need to struggle with day-to-
day analytics. As an example, one 
of my students came to see me and 
explained that he’d just completed a 
task in five minutes – previously, the 
same type of task would have taken 
him 20 hours,” he says.

University	benefits	from	high	
compute	power	at	a	fraction		
of	the	cost

Although the original purpose of the 
cluster was to provide a facility to 
analyse data from the ATLAS project, 
it now benefits many departments at 
the university. Department managers 
with legacy technology don’t have 
to spend their budgets on their own 
computing environments – instead, 
they can invest in the development 
of the HPC cluster. Not only can they 
access significant compute power 
at a fraction of the normal cost, but 
there are no associated cooling, 
maintenance and management costs. 
Maris says: “Now we can say to people, 
‘Why not just invest in this HPC cluster 
and buy some nodes for the cluster?’ 
It’s a win-win situation – the cluster 
becomes more powerful for us and 
each department can access its 
compute power. It’s a great example 
of the value of shared resources.”

Cluster	enables	potentially	world-
changing	research	with	CERN’s	
ATLAS	project

Once the HPC cluster was set up, 
Maris and Dell held a Lustre training 
workshop for system administrators 
and users, tutored by Alces Software. 
Teams from other universities were 
also invited to see the cluster in 
action. As a result, other research 
teams are now considering using this 
configuration as the basis for their 
own systems. The power and design 
of the HPC cluster is undoubtedly 
important to the researchers at the 
University of Sussex, but it’s what they 
can do with it that’s most significant. 
Salvatore explains: “This research is 
crucial if we’re to understand how the 
universe works. If the constituents of 
dark matter are new particles, ATLAS 
should discover them and our work 
here could help explain the mystery of 
dark matter.”
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