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People say there are only two certainties in life: 
death and taxes. To those who manage, depend 
on or just use IT infrastructures, there is a third 
certainty: your company will have to deal with 
an explosion in data. This will create volumes 
of data that will be measured in units that not 
everyone will recognize.

As your IT resources are asked to cope with 
increasingly huge amounts of data and even 
more complex problems in order to meet the 
new agility and flexibility demands of your 
workforce, high performance computing (HPC) 
becomes a necessity. But to be relevant to your 
business, this data needs to be stored effec-
tively so that it is readily available and can be 
accessed quickly. Yet, with these more complex 
infrastructures, the demands on your business 
in terms of the data you generate, store and re-

trieve will continue to ratchet up. 
 
Not long ago, HPC technology 
was limited to the world of large 
research institutions, govern-
ments and massive enterprises. 
Today, HPC is finding practi-
cal applications in a variety of 
sectors, including finance, me-
dia and entertainment, health-

care, pharmaceutical and weather and climate 
forecasting. HPC workloads need a paral-
lel computing platform that can handle high 
performance data analytic workloads such as 

artificial intelligence (AI) and machine learning 
(ML). With easy adoption across lower-cost 
Arm-based hardware, all the way up to the larg-
est supercomputers in the world, SUSE Linux 
Enterprise Server High Performance Computing 
is the platform you need.
 
In this age of HPC—with numerous data sources, 
unstructured data types and business expecta-
tions of near real-time response rates—a cost-
effective and scalable backup environment 
can help you meet your business goals. SUSE 
Enterprise Storage, powered by Ceph technol-
ogy, is ideal for any storage infrastructure for 
your HPC environments that could benefit from 
Tier 2 backup and archival storage. It is also 
perfect for smaller clusters that do not require 
ultra-low latency storage.

The Data Explosion 
When looking at the work of the world’s leading 
research firms and industry analysts, one thing 
everyone agrees on is the word that best de-
scribes the sheer scale of how much informa-
tion will be out there is “extraordinary.” Research 
firm IDC believes that the data explosion is be-
ing driven by a huge acceleration in big data, 
with the industries currently making the largest 
investments in big data and business analytics 
solutions being banking, discrete manufactur-
ing, professional services, process manufactur-
ing and federal/central government.1 These are 
all vertical industries with a great take up of HPC.

The word that best de-
scribes the sheer scale 
of how much informa-
tion will be out there is 
“extraordinary.”
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In April 2019, research firm Gartner noted that disrup-
tive emerging technologies, such as AI will reshape 
business models and the economics of all enterprises 
as they are embedded into many existing products 
and services and become central to new development 
efforts in every industry.2 One caveat, however, is that 
the quality of output and performance of an AI system 
is wholly defined by the amount of data it can man-
age and process. More AI means more data to store, 
archive and deal with.

In addition, just as IDC was predicting big opportuni-
ties for big data, it also cautioned as to what this data 
explosion would mean for companies. IDC warned 
that big data technologies can be difficult to deploy 
and manage in a traditional, on-premises environment. 

When the exponential growth of data and the com-
plexity and cost of scaling these solutions was consid-
ered, it all added up to overcoming these challenges 
in order to achieve the agility, scale and flexibility that 
businesses will need going forward.3 

Pointing to the solution for this issue, IDC also noted 
that the road to business benefits lie in the deploy-
ment of Opex-based, software-defined IT architec-
tures that can support cost-effective and highly 
available backup and archival storage, no matter the 
increased workloads.4 To mirror the points made by 
Gartner, being able to manage larger amounts of data. 
 

Addressing Computationally  
Complex Applications
HPC environments that support parallel clusters 
and power advanced analytics or models can help 
you cope with the increased workloads that your 
changing business will likely face. This holds true for 
whatever industry you are in, whether finance, retail, 
government, media or entertainment. The more data 
generated and made available to your business ap-
plications, the more useful and accurate the results 
can be for your business.

!?!

Just as IDC was predicting big opportunities for big data, it also cau-
tioned as to what this data explosion would mean for companies. 
IDC warned that big data technologies can be difficult to deploy and 
manage in a traditional, on-premises environment.

__________

1 IDC. Worldwide Semiannual Big Data and Analyt-
ics Spending Guide. https://www.idc.com/getdoc.
jsp?containerId=IDC_P33195

2 Gartner. IT Spending Forecast, 1Q19 Update: AI - Use 
it, Build it or Sell it. https://www.gartner.com/en/webi-
nars/12001/it-spending-forecast-1q19-update-ai-use-it-
build-it-or-sell-it

3  IDC. Worldwide Semiannual Big Data and Analyt-
ics Spending Guide. https://www.idc.com/getdoc.
jsp?containerId=IDC_P33195

4  IDC. Worldwide Semiannual Big Data and Analyt-
ics Spending Guide. https://www.idc.com/getdoc.
jsp?containerId=IDC_P33195
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However, as businesses seek new horizons and po-
tential, the computational problems that need to be 
solved grows commensurately. This is because the 
efficacy, quality of output and performance of ap-
plications such as AI, ML and large-scale analytics is 
based upon the amount of data that such applica-
tions can manage and process. In other words, more 
AI means more data to store, archive and deal with.

Yet, universal access to the appropriate technologies 
to manage data generation in an HPC environment 
is still something of an issue. A number of smaller 
organizations have already found such technologies 
to be out of reach due to either cost or IT complexity, 
and in this regard, storage is no exception. 

Even though the cost of storage and other funda-
mental technology has been declining, typically flat 
IT budgets—a consequence of the need  for all orga-
nizations in all are to do more with less—means busi-
nesses are struggling to effectively address storage 
costs with the huge growth in data.

It is clear that IT departments need to look for more 
economical ways to store data. This is where SUSE 
Enterprise Storage comes in. 

The SUSE Enterprise Storage Advantage 
SUSE Enterprise Storage provides a software-de-
fined, distributed scale out unified storage environ-
ment. It separates the physical storage hardware from 
the data storage management logic or intelligence, 
and it requires no proprietary hardware components. 
That means you can deploy it on off-the-shelf, low-
cost commodity hardware. 

Looking at how far such an infrastructure can scale 
out, the general size for a Ceph cluster starts at 
around 500 Terabytes to a Petabyte. Yet, to put 
into context just how much it has been pushing the 
boundaries of its implementation of Ceph technol-
ogy, SUSE has been working on projects involving 
up to 2.5 Exabytes of storage. With the potential for 
a single SUSE Enterprise Storage system admin to 
manage up to 4 Petabytes of data, that is six times 
more than an admin in an equivalent block-storage 
environment.

Combined with the natural economies of commod-
ity hardware and open source software, with SUSE 
Enterprise Storage you can further minimize acquisi-
tion expense with its low support costs. Once a sys-
tem is up and running, it is designed to be self-healing 
and self-managing, further reducing both manage-
ment complexity and operational expense.

Even though there are a few use cases where a Ceph-
based architecture makes sense for primary storage in 
an HPC cluster, essentially there are two principal use 
cases for SUSE Enterprise Storage in HPC environments. 

Once a system is up and 
running, it is designed to be 
self-healing and self-man-
aging, further reducing both 
management complexity 
and operational expense.

 :)
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The first is to provide backup and archival storage within 
a cluster with fewer than 100 nodes in an environment 
that is intrinsically not latency sensitive. The second is 
for second-tier storage whereby HPC data is moved 
away from primary storage, thus forming a potentially 
deep and cost-effective archive, helping to achieve per-
formance targets with optimized cost. 

A great example of how a SUSE Enterprise Storage 
deployment provides increased cost-effectiveness 
and efficiency and drives business value can be found 
at the University of Maine. 

Making Ceph-based Storage Work at the 
University of Maine
The University of Maine is a collection of seven univer-
sity campuses distributed around the state as well as 
the University of Maine School of Law. The University 
has 40,000 students in attendance and supports thou-
sands of local people and businesses with university 
research and development, business development, co-
operative extension programs, community and cultural 
events and a range of other activities. Its main research 
campus and computing base is at the Orono, Maine 
campus, with data centers in Portland, Maine that pro-
vide back up. 

Supercomputer Engineer Steve Cousins heads the 
University’s Advanced Computing Group that under-
takes research for the system. One of Cousins’ tasks 
over the last couple of years has been looking at ways 
to make the infrastructure more scalable and easier to 
manage. However, being a state university there was 
not, he said, “a whole lot of money” for hardware, as 
everything his team obtained was through a grant. The 

team knew they couldn’t go out and buy something new 
to replace what they had, so they were obliged to phase 
in new components and re-use existing equipment.
The University of Maine has supported a number 
of research programs with an HPC landscape. One 
ongoing project that generates high-resolution 
ocean models to map climate change requires half a 
Petabyte of data by itself. Another, employing deep 
learning to help detect tumors, requires a single direc-
tory with over 2 million files. In some cases, individual 
files from research teams check in at 20 Terabytes.

Each year brings larger research projects, with corre-
sponding increases in data storage demands. In 2012, 
the University’s storage architecture was beginning to 
buckle under the strain of the diverse and demanding 
data workloads. Existing storage systems were difficult 
to scale up and, with tight budgets, the University could 
not afford to rip-and-replace its entire infrastructure.

The University’s team decided to transition away from 
its Apple cluster and implemented a Penguin clus-
ter of the same size. Since then, they have built out 
about a Petabyte of network attached storage and 
Z File System (ZFS) storage, the latter comprising 
three servers located in Orono and three in Portland. 
With primary storage and backup, it totals about 2 
Petabytes, but the University is adding more servers 
as it needs to scale up. Doing this only adds to the 
complexity and increases the potential for problems, 
especially with storage. The team determined that a 
Ceph environment, which they had some previous 
working knowledge of, would offer the best perfor-
mance and value for its requirements.
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Cousins decided to implement SUSE Enterprise 
Storage after hearing that the technology was ready 
for “primetime” and that SUSE was implementing such 
solutions—even though, as he recalled, it hadn’t yet 
been used in an HPC environment like the one he man-
aged. However, he spoke with other users of the sys-
tem in an HPC environment, in particular the Federal 
Reserve of Kansas City, and gained confidence that by 
going down the route of SUSE Enterprise Storage he 
could make it work for the University.

As for implementation, Cousins had to choose either 
self-installation or going with SUSE. He chose the lat-
ter option, not only for competitive pricing reasons, 
but also for the knowledge they would gain from 
working with SUSE. 

The University’s team essentially tested the system for 
its first year. They wanted to reuse a lot of hardware, 
but knew they had to buy some file servers to attach 

to storage. The existing file servers were not config-
ured in an optimal way for the direction they wanted 
to go to. With the help of SUSE, they deployed the 
technology in various ways, figuring out exactly what 

they needed along the way. Particular attention was 
paid to what performance level the University’s team 
was looking for, given the vast amounts of data that 
they had to manage. This meant metadata pools with 
what Cousins called, ‘”decent” performance, journals 
and knowing how many solid-state drives (SSDs) per 
server were required.

The test system involved one master node plus three 
monitor nodes with 2 metadata servers and four OSD 
nodes with one 84-drive partitioned into two. There 
were also seven servers for the University’s journals 
and two drives for the metadata pool. The University 
of Maine also had a combination of InfiniBand and 10 
Gigabyte VPI, primarily because it had two sites 100 
miles apart and wanted to test what it was like to have 
two OSD nodes in Orono and two in Portland (without 
InfiniBand), with dedicated fiber between them offer-
ing a latency of under 4 milliseconds.

Cousins saw that the metadata caching benefitted par-
ticularly from the high performance offered with this 
set up. He also observed potential benefits from the 
cache tiering that the SUSE infrastructure offered. The 
Portland site was primarily there for disaster recovery. 

Addressing the perennially thorny subject of pric-
ing, the University of Maine’s team was thrilled 
with the per server cost model offered with SUSE 
Enterprise Storage. This meant they could build serv-
ers and reduce their costs. This was a perfect fit for 

But it is not just about  
the technology: it is also  
about the people. 
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the University’s ultimate goal to build up capacity. 
The University’s team is now looking to go for 2–4 
Petabytes of capacity in this regard, with servers con-
taining around 36 drives. Cousins noted that the input 
provided by SUSE into what was involved in making 
this transition had been “really good” and that this sup-
port and advice had already been put into practice. 

Now well into production use, the benefits of SUSE 
Enterprise Storage are clear. Cousins summed it up by 
saying, “SUSE Enterprise Storage has already brought 
clear improvements to our deep learning projects, one 
of which requires 2 million files in a single directory. 
Putting these files into SUSE Enterprise Storage has 
increased performance more than 10 times, compared 
with the previous storage solution. Thanks to the sta-
bility and ease of management of the SUSE solution, 
backed by excellent support from the SUSE team, we 
have significantly reduced the time we spend manag-
ing live and archived data. This keeps our internal team 
free to focus on driving new value for the university 
and its life-changing research projects.”

The SUSE Advantage
What is clear from the example of the University of 
Maine is that SUSE solutions bring value to partners 
and customers, starting with an essential platform that 
incorporates the technologies and tools necessary to 
manage a parallel cluster environment.

SUSE Linux Enterprise High Performance Computing 
and SUSE Enterprise Storage are the bedrock for 
future data-intensive applications and services that 
you will need to implement in order to gain flexibility 
and agility benefits. SUSE Linux Enterprise for High 
Performance Computing, a specialized version of SUSE 
Linux Enterprise Server, focuses on the challenges of 
transaction-intensive computing environments. With 
selected tools and components used in HPC envi-
ronments, SUSE Linux Enterprise High Performance 
Computing offers support for the latest hardware in-
frastructures for high performance computing. 

SUSE provides solutions to support data-intensive AI/
ML workloads, starting with an essential HPC platform 
that incorporates the technologies and tools necessary 

to manage parallel cluster environments running on 
multi-core processors (both x86- and ARM-based). 
And as discussed, the more data made available to 
these applications, the more useful and accurate the 
results. SUSE Enterprise Storage provides an open, 
software-defined approach for tier two backup and 
archive storage, as well as for smaller clusters that do 
not require ultra-low latency storage.

When integrating new business applications within 
your existing infrastructure, this combination can 
prove indispensable. However, to optimize resource 
consumption for effective storage scalability and per-
formance delivery, careful thought must be given to 
the architecture that brings together your hardware 
and software.

But it is not just about the technology: it is also about 
the people. The University of Maine’s team gained 
great advantage from the fact that they were about 
to work with SUSE engineers to obtain not only deep 
knowledge of the technology they were using, but also 
a guide to the correct processes and configurations 
that the University would need to implement in order 
to use their systems most effectively. The University’s 
team did not want to spend unnecessary time waiting 
to gain needed performance improvements that the 
new technology could offer and by working with SUSE, 
they didn’t have to.

The Bottom Line
With the evolution of more complex and data-inten-
sive workloads, all businesses will need a more flex-
ible, scalable and agile infrastructure. By leveraging 
SUSE Enterprise Storage and SUSE Enterprise Linux 
High Performance Computing, you can support par-
allel computing both on premises and in the cloud, 
in multi-modal environments and with ultra-scalable 
data-intensive processing. This solution can help you 
significantly reduce the time you spend managing live 
and archived data, lower total cost of ownership and 
operate at maximum scalability—ultimately freeing up 
your resources to focus on driving new value.

To learn more, visit the SUSE Enterprise Storage page 

and the SUSE High Performance Computing page.

https://www.suse.com/products/suse-enterprise-storage/
http://www.suse.com/products/server/hpc/
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For more information, 
contact your local SUSE 
Solutions Provider, visit us
online or call SUSE at:

1-800-796-3700 (U.S. and Canada) 

1-801-861-4500 (Worldwide)

SUSE

Maxfeldstrasse 5

90409 Nuremberg

Germany

www.suse.com
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