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iNtrODUCtiON: tHE HUNt FOr MOrE rEsOUrCEs
Energy demand is expected to rise significantly over the next few decades, particularly in The 
projected demand for energy is expected to increase by 50 percent between 2005 and 2030. 
Much of the need for new energy will come from developing regions of the world, such as 
China and India. And even though there has been growing interest in other forms of energy, 
most experts believe fossil fuels, including oil and gas, will remain a significant source of 
energy for the foreseeable future.

To meet the growing energy needs, exploration and production companies are trying to 
improve their recovery rates from existing wells. But realistically, the only way to truly meet 
the expected energy demands is to find new reserves. The problem is that much of the “easy 
oil” has already been found. Most recent oil and gas discoveries have been in remote 
locations (such as miles offshore) or associated with very deep wells. Finding new reserves 
in these locations requires the use of a new generation of exploration technologies. These 
technologies generate vast amounts of data that must be analyzed and visualized, using 
ever-more sophisticated applications. 

Exploration and production companies have long been early users of the latest high-
performance computing (HPC) solutions to speed analysis. Complicating matters today is the 
fact that new exploration techniques such as Reverse Time Migration, Waveform Inversion, 
and 3D and 4D technologies generate orders of magnitude more data than previous 
technologies. Additionally, the computational analysis work requires the use of multiple 
routines, each of which places widely varying I/Os per second (IOPS) operation and 
throughput demands on data storage systems.

KEEPiNG PACE WitH BOOMiNG DEMAND
U.S. oil and gas exploration is booming. The industry consists of about 5,000 companies 
with combined annual revenues of about $290 billion, according to Hoovers.

To find new reserves and increase production from existing wells, exploration companies are 
using new seismic imaging equipment—equipment that generates huge volumes of data. 
Some are predicting that seismic surveys could grow from 1 petabyte today to 10 petabytes 
in 12–18 months. And all of this data is now being analyzed, modeled, and visualized using 
more sophisticated algorithms to produce 3D earth models. The raw data and the processed 
information derived from the data must also be integrated and processed with other data 
sources, including geological, petrophysical, and, in some cases, production data.

OPtiMiZiNG COMPUtAtiONAL WOrKFLOWs
With a need to make rapid drill/no-drill decisions, oil and gas exploration organizations 
need highly honed computational workflows in place to handle the workloads. Most 
organizations rely on HPC clusters to perform computations. Increasingly, exploration 
analysis algorithms are being modified to run more efficiently on these systems (parallelizing 
them to spread computations to hundreds or thousands of nodes), and to take advantage of 
a hardware-assisted speedup by running them on graphics processing units (GPUs).

With these systems in place, computational workflows can be optimized and honed to speed 
analysis. However, use of these HPC technologies can significantly change the IOPS and 
throughput demands on a storage system. Making matters more complicated, the wide 
variety of routines that need to be run on all the data all have different and varying 
throughput and IOPS requirements. This leads to highly unpredictable workloads and 
demands on storage systems.

In the past, one way to keep pace with the explosion in exploration data was to throw 
storage capacity at the problem. However, doing so increases operating costs. More devices 
must be managed, more rack space is required, and more electricity is needed to power and 
cool the storage units. And worse still, relying on the addition of raw storage capacity does 
not address performance issues. 

With a need to make rapid drill/no-drill 
decisions, oil and gas exploration 
organizations need highly honed 
computational workflows in place to 
handle the workloads. 
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What’s needed to support today’s oil and gas exploration computational workflows is a 
storage solution that is highly scalable in capacity and performance. The solution must also 
offer varying price/performance-tiered storage to support today’s mixed and unpredictable 
computational workloads. A storage solution must also provide simplified data management. 
In particular, what’s needed is a combination of a robust file system and data migration, 
data availability, and data protection technologies. An energy exploration storage solution 
must also support storage virtualization to make more efficient use of storage capacity and 
to simplify data management tasks.

New scale-out storage systems offer higher performance and lower power consumption than 
the aging equipment found in most labs. This means fewer devices are needed, which lowers 
management requirements. These devices use less electricity as well. 

isiLON As YOUr tECHNOLOGY PArtNEr
Isilon offers scale-out storage for the oil and gas exploration industry. Its solutions are 
already used in some of the most demanding and leading-edge organizations in the industry.

Isilon hardware platforms are designed for simplicity, value, and outstanding performance. 
EMC Isilon systems can scale up to support 15.5 petabytes of storage capacity, more than 100 
GB/s of throughput, and 1.6 million IOPS in a single file system.

Additionally, organizations can mix and match various hardware elements to meet their 
specific needs. For example, the EMC Isilon S-Series delivers the performance needed for 
IOPS-intensive applications, the X-Series is ideal for high-concurrent and sequential 
throughput workflows, and the NL-Series provides economical storage that enables 
organizations to keep data online and available for longer periods of time.

Every Isilon solution can seamlessly scale on-the-fly, enabling organizations to add hundreds 
of terabytes of storage or expand performance in minutes. At the same time, the Isilon 
modular architecture and intelligent software make deployment and management simple. 
Powered by the sixth-generation EMC Isilon OneFS® operating system, every Isilon cluster is 
a single pool of storage with a global namespace, eliminating the need to support multiple 
volumes and file systems.

OneFS combines the three layers of traditional storage architectures—file system, volume 
manager, and data protection—into one unified software layer, creating a single intelligent 
file system that spans all nodes within a cluster. Unlike simple NAS namespace aggregation 
products, the Isilon OneFS operating system is truly distributed and intelligently stripes data 
across all nodes in a cluster to create a single, shared pool of storage. OneFS offers 
unsurpassed mission-critical reliability and industry-leading drive rebuild times.

OneFS also delivers unique cluster-aware symmetric multiprocessing (SMP) capabilities that 
enable the system to move tasks between processors for extremely efficient workload 
balancing.

In conjunction with the OneFS operating system’s ability to stripe data across all nodes in a 
cluster, Isilon solutions achieve the high aggregate bandwidth and transactional 
performance required to power next-generation enterprise data centers.

What’s needed to support today’s oil and 
gas exploration computational workflows 
is a storage solution that is highly scalable 
in capacity and performance. 
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CONtACt Us
To learn more about how EMC Isilon 
products, services, and solutions help solve 
your business and IT challenges, contact 
your local representative or authorized 
reseller—or visit us at www.EMC.com/Isilon.  

EMC Corporation
Hopkinton, Massachusetts 01748-9103   

1-508-435-1000  in North America 1-866-464-7381   

www.EMC.com

EMC Isilon Storage Division
seattle, Washington 98104

1-206-315-7500

www.EMC.com/isilon 

With these capabilities, OneFS enables:

•	Scalability	of	performance	and	capacity	to	over	100	gigabytes	per	second	of	 
throughput, and more than 15.5 petabytes of capacity in a single file system

•	A	single	point	of	management	for	large	and	rapidly	growing	repositories	of	data

•	Mission-critical	reliability	and	high	availability	with	state-of-the-art	data	protection

As data management becomes a more essential core element of storage, there is a growing 
need for software applications to protect and secure the data. To that end, Isilon offers many 
software solutions to help meet critical data protection, access, management, and 
availability needs.

The combination of Isilon hardware, file system, and management software helps deliver the 
requisite performance needed in today’s oil and gas exploration organizations, all while 
simplifying data management, providing robust data protection, and lowering operating costs.

FOr MOrE iNFOrMAtiON
Visit: www.isilon.com

Isilon achieves the high aggregate 
bandwidth and transactional performance 
required to power next-generation 
enterprise data centers. 
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