
Executive Brief HPC Storage 
and Data Center 
Efficiency 

It’s Not How Much Storage 
You’ve Got, It’s How You Use It

Introduction 

Although high-performance computing (HPC) often stands apart from a typical 
IT infrastructure—it uses highly specialized scale-out compute, networking and 
storage resources—it shares with mainstream IT the ability to push data center 
capacity to the breaking point.  Much of this is due to data center inefficiencies 
caused by HPC storage growth.

The Seagate® ClusterStor™ approach to scale-out HPC storage can 
significantly improve data center efficiency. No other vendor solution offers the 
same advantages.



This isn’t just a problem of not finding enough rack space. 
Between 2013 and 2014, average data center power usage 
effectiveness (PUE) actually decreased from 1.67 to 1.7.2   
Cooling requirements—a major issue for storage systems—now 
account for more than 30 percent of total data center power 
usage.3 HPC storage systems with 10,000 or more 

Quantity Over Quality: A Dead End for Data 
Center HPC Storage Efficiency
As HPC storage systems struggle to keep up with I/O demands 
from hundreds or thousands of scale-out compute nodes, 
organizations tend to attack this “I/O bottleneck” with monolithic 
RAID arrays combined with separate servers and networking 
components. This massive hardware overkill includes deploying 
huge numbers of disk drives—which are typically under-utilized 
due to other, largely unaddressed, I/O throughput bottlenecks.

The result: A “quantity over quality” approach that wastes 
hardware investments, widens the gap between HPC compute 
capacity and storage performance, and negatively impacts data 
center costs, efficiency and capacity.

To see how much this matters, consider a few trends that are 
shaping how organizations plan for and manage their 
data centers1: 

Data center storage availability—going 

down: 57 percent of IT leaders say they 

expect storage shortages by the end  

of 2014. 

Data center costs—going up: Nearly 

two-thirds say their storage costs have 

gone up over the past two years. 

Data center construction—at a 

standstill: 84 percent say they will not be 

building new data centers to address this 

capacity crunch.

1. http://w3.usa.siemens.com/buildingtechnologies/us/en/data-centers/Documents/State_of_Data_Center_Evolution_2013.pdf

2. http://symposium.uptimeinstitute.com/images/stories/symposium2014/presentations/mattstansberry-surveyresults2014.pdf3. The Forrester Wave: Disaster-Recovery-As-
A-Service Providers, Q1 2014.

3. http://www.emc.com/collateral/emc-perspective/h5843-green-data-ctr-ep.pdf

4. http://www.nytimes.com/2012/09/23/technology/data-centers-waste-vast-amounts-of-energy-belying-industry-image.html

drives sprawled across dozens of separate systems may cost 
hundreds of thousands of dollars a year in power, cooling and 
management staff costs. In some cases, the energy cost alone 
can exceed the original cost of the storage systems.

These are serious costs for an organization—and for the planet: 
In 2012, the world’s data centers consumed 30 billion watts of 
electricity, an amount equal to the output of 30 nuclear 
power plants.4 

 

The ClusterStor Approach: Performance 
Drives Efficiency
ClusterStor from Seagate solves the data-center efficiency 
dilemma. The key is ClusterStor’s ability to drive efficiency 
through superior storage throughput, higher drive utilization and 
a fully integrated technology stack.

Superior storage throughput: breaking the I/O bottleneck. 
The ClusterStor HPC storage architecture delivers scalable 
storage throughput. Its internal Lustre® open source parallel 
file system is designed specifically for large-scale I/O-intensive 
compute and performance-sensitive applications. ClusterStor 
optimizes and balances throughput and employs modular 
building blocks, called Scalable Storage Units (SSUs), to 
colocate a balanced set of storage processing, storage capacity 
and storage I/O throughput capability within a single enclosure. 

The ClusterStor SSU architecture achieves greater rack density, 
freeing up valuable data center floor space.  It also leads to the 
next chapter in the data center efficiency story: superior 
drive utilization. 

39%

In 2012, the world’s data 
centers consumed 30 billion 
watts of electricity, an 
amount equal to the output of 
30 nuclear power plants.



Superior drive utilization: eliminating hardware overkill.
ClusterStor supports total storage throughputs of more than  
1 TB/second—a threshold that no other HPC storage system 
has crossed in an actual field implementation. Yet ClusterStor 
also demonstrates greater efficiency with up to two times the 
I/O throughput per disk of competing solutions. Lower efficiency 
systems, with lower per-disk throughput, require far more disks 
to achieve a given level of performance. 

ClusterStor’s higher performance with fewer disks means up to 
33 percent less power for a given level of performance, reducing 
power and cooling requirements to dramatically improve data 
center PUE.

Fully integrated technology stock: leveraging top-to-bottom 
integration. Superior efficiency requires careful integration and 
optimization of the entire storage technology stack; improving 
one HPC storage component isn’t enough.

About Seagate Cloud Systems and Solutions 

Seagate® is a world leader in storage solutions. Our 
new Cloud Systems and Solutions strategy brings 
innovation and an open approach to Intelligent Information 
Infrastructure™ to help all organizations manage their 
next-generation workloads—with scale, performance, and 
cost aligned to business needs. Our portfolio includes 
integrated high-performance computing solutions; do-it-
yourself components and engineered solutions; custom, 
modularized systems for original equipment manufacturers 
(OEMs); and the EVault® line of cloud backup and restore, 
disaster recovery, and rapid archive services.

Only ClusterStor HPC storage systems are engineered with this 
top-to-bottom approach, marrying purpose-built hardware and 
an optimized software stack to maximize PUE. Here are a  
few examples: 

• ClusterStor HPC storage uses the OneStor family of storage 
enclosures, which employ custom-designed power supplies 
built for maximum efficiency.

• Enclosures address complex thermal management challenges 
with sensors that dynamically vary the speed of the fans.

• Integrated management software monitors fans, temperature 
fluctuations, power consumption and other variables, keeping 
SSUs in optimal thermal condition while using as little energy 
as possible.

 
These integrated enhancements—in stark contrast to 
virtually all other HPC storage solutions, which are built 
with components and software sourced from multiple 
third parties—enable ClusterStor to deliver unprecedented 
efficiency to the data center.

 
Planning for the Future—and Scaling 
with Efficiency
Data center efficiency is crucial to the future of high-
performance computing: As computing and storage capabilities 
continue to scale, and as HPC data requirements keep growing, 
the ability to house, power and cool these systems poses very 
real challenges.

ClusterStor is uniquely positioned to help solve these 
efficiency challenges, both now and in the years to come. By 
eliminating I/O bottlenecks and maximizing disk utilization 
with an integrated architecture, ClusterStor offers something 
its competitors cannot: a way to scale HPC storage without 
imposing impossible demands on an organization’s data    
center infrastructure. 
 
 

Take the Next Step
Find out more about the Seagate® ClusterStor™ line of HPC storage 
systems by calling 1.800.SEAGATE or visiting www.seagate.com/HPC

ClusterStor’s higher 
performance with fewer 
disks means up to 33 
percent less power 
for a given level of 
performance, reducing 
power and cooling 
requirements   to 
dramatically improve 
data center PUE.
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