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CASE STUDY 

THE CHALLENGE
The DiRAC Memory Intensive Service at
Durham University’s Institute for
Computational Cosmology leverages the
COSMA7 and COSMA8 supercomputers to
power simulations that generate petabytes
of invaluable research. As data volumes
grew, DiRAC’s support team required a
backup that could scale reliably and
avoid high costs associated with disk-
based storage.

THE SOLUTION
DiRAC deployed three Spectra T950  tape
libraries using a mixture of LTO-7, LTO-8,
and LTO-9 tape media to enhance its
storage capacity to 20 petabytes. Atempo
Miria software moves data into the long-
term Spectra archives.

THE RESULT
DiRAC is now preparing to manage the
large volumes of data that are being
created from increasingly high-resolution
cosmological simulations. The three T950
libraries consume 10-20 times less
electricity than traditional disk storage,
cutting energy costs and allowing DiRAC
to direct resources toward scientific high-
performance computing.

THE ENVIRONMENT SNAPSHOT

At the Durham University DiRAC Memory Intensive Service, scientists depend on
Spectra Logic  tape libraries to safeguard petabytes of cosmological knowledge. ®
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The Ogden Centre West building, home of Durham
University’s Institute for Computational Cosmology.
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ABOUT DiRACIs our solar system unique?

What is the nature of dark matter and
dark energy?

How do exoplanet atmospheres evolve
over time?

Can other galaxies support life as we
know it?

These are the kinds of questions
researchers at Durham University’s DiRAC
Memory Intensive Service at the Institute
for Computational Cosmology (ICC) aim
to answer by using cutting-edge
COSmology MAchine (COSMA)
supercomputers, nicknamed COSMA7
and COSMA8.

With a bespoke design optimized for
cosmology, COSMA8 in particular
simulates the world’s most detailed
models of the universe by using data
collected from increasingly sensitive
instruments and pioneering space
missions.

COSMA8's complex models help
scientists interpret little-understood
astronomical phenomena such as dark
matter, dark energy, galaxy formation,
and extreme astrophysical events, such as
black hole mergers.

To manage the massive volumes of data
generated from such cosmological
simulations, DiRAC at Durham needed a
secure, scalable archive that could
affordably store data for years. 

Here’s why Spectra uniquely supports
DiRAC at Durham University’s
demanding storage needs. 

THE STORY 

Established in 2009, DiRAC provides high-
performance computing (HPC) services to
the U.K.’s Scientific Research
Communities in theoretical cosmology,
nuclear physics, astrophysics, particle
physics, and solar and planetary science.

DiRAC hosts three HPC services across 
the U.K.: 

The Extreme Scaling Service
(University of Edinburgh)

The Data Intensive Service (University
of Cambridge and University of
Leicester)

 The Memory Intensive Service
(Durham University)

Each HPC service is tailored to the specific
types of computational workflows needed
to support scientific innovation and
collaboration. 

COSMA8 at Durham University. Image: DiRAC



FLAMINGO is a project that runs large computer
simulations from the Big Bang to the present day
to investigate how the Universe evolved. 

The FLAMINGO simulations, such as the image
above, occupied more than 50 million processor
hours on COSMA8 supercomputer. 

Image: McCarthy, I.G, et al, published in Monthly
Notices of the Royal Astronomical Society, DOI

SUPPORTING 
SUPERCOMPUTERS

A TRIO OF SPECTRA 
TAPE LIBRARIES

With the deployment of the first Spectra
T950 tape library in 2017, the second in
2021, and a third in 2025, DiRAC now
manages around 20 petabytes of
archived storage. 

The organization uses a mixture of LTO-7,
LTO-8, and LTO-9 tape media, with plans
to upgrade to LTO-10.  

This increased capacity allows researchers
to store two separate copies of data on
tape, enhancing redundancy for greater
cyber resiliency and protection against
natural disasters or human error. 

We’ve received very
good support and
advice from the Spectra
team at every step of
the way.

Alastair Basden
Senior Technical Manager
DiRAC Memory Intensive Service

Commissioned in 2023, COSMA8 is
England’s largest supercomputer by x86
core count dedicated to academic
research. It boasts 500 terabytes of
memory and serves astronomers globally. 

Based on Dell EMC PowerEdge C6525
servers and accelerated by NVIDIA HDR
InfiniBand networking, this sophisticated
machine needed a stalwart system to
safeguard its computational models
and store petabytes of data reliably. 

For Alastair Basden, Senior Technical
Manager at the DiRAC Memory Intensive
Service, the decision to protect such
important data on tape was clear. “These
datasets are very valuable and they’ve
taken many months of compute time on
large systems to create,” he explains. 

Before working with Spectra Logic,
DiRAC had no effective way to securely
store this archival data. 



This allowed Cambridge researchers to maintain uninterrupted operations while
Durham provided secure long-term storage behind the scenes. 

This kind of seamless collaboration allows each DiRAC site to focus on its core area of
expertise, whether it is theoretical modeling or data-intensive processing, while also
keeping costs and energy consumption in check. 
 
“Our Spectra tape libraries support the goals of DiRAC because they provide cost-
effective storage that doesn't consume a lot of power,” explains Basden. 

Compared with spinning disk-based systems, Spectra T950 tape libraries consume 
10-20 times less electricity because data is stored offline, freeing budget for high-
performance computing that drives world-class research. 

The expanded storage capacity at
Durham University also enables the site
to support the three other regions of the
DiRAC network based in higher-ed
research institutions in Cambridge,
Edinburgh, and Leicester. 

For example, when a project using the
University of Cambridge’s DiRAC Data
Intensive Service reached its disk storage
limits, data was transferred to Durham’s
tape archives. 

ELEVATING 
COLLABORATION 

Our Spectra tape libraries
provide cost-effective
storage that doesn't
consume a lot of power.

Alastair Basden
Senior Technical Manager
DiRAC Memory Intensive Service

10-20x
less electricity consumption

than spinning disk

TAPE STORAGE BY THE NUMBERS

30 years
tape media lifespan,

compared to disk’s 5-7 years

30 TB
LTO-10 stores 30 TB native

capacity (75 TB compressed)
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POWERING 
DISCOVERIES

From studying alien atmospheres to
modeling the evolution of our cosmos,
DiRAC supports scientists tackling
some of humanity’s most profound
questions.

Science will increasingly generate more
detailed, complex data about our world.
Researchers will depend on high-
performance computing and AI to
make sense of it all. 

Simply, more data necessitates more
storage infrastructure.  

With durable, energy-efficient tape
archives from Spectra Logic at DiRAC's
foundation, new discoveries can be
safely preserved for future generations. 

EXPLORE MORE CASE STUDIES

“I sleep easier at night
knowing that our data is
backed up with Spectra.”

Sam Liston, Sr. IT Architect,
Center for HPC, University of Utah

“Our HPC resources depend 
on an available and performant
archival system.”

David Bonnie, Future Archives Technical
Lead, Los Alamos National Laboratory

“Our Spectra tape libraries
provide more storage
capacity in less space.” 

Paul Tomlinson, High-Performance
Computing, AWE
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A simulation of dark matter, carried out by DiRAC’s
COSMA supercomputers at Durham University. 
Credit: Nature, 2020.
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