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HIGH PERFORMANCE 
STORAGE WITH THE 
POWER TO SCALE FOR THE 
REQUIREMENTS OF ENERGY 
EXPLORATION

The continued explosion of raw 
seismic data combined with the 
use of more compute-intensive 
analysis algorithms for oil and 
gas exploration is placing new 
and broader demands on IT 
infrastructures, with require-
ments for storage solutions to 
scale to handle intensive and 
mixed workflows.
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Energy Demands Continue to Grow
Many parts of the world are expected to increase their energy con-
sumption significantly over the next decade and current reserves are 
limited. As a result, the need to find new energy sources continues 
to grow.

To meet this demand, the industry response has been to turn to 
more sophisticated analysis tools and exploration equipment includ-
ing using new technologies, sensors and advanced algorithms to 
improve the chances of success and time to discovery. Re-examining 
existing data using more advanced analysis methods can also yield 
new results.

These new technologies and approaches generate a vast amount of 
data that needs to be quickly analyzed and visualized. In particular, 
the raw data from the exploration tools is typically rendered and 
interpreted using sophisticated seismic imaging analysis software to 
produce detailed 3-D and 4-D models of the earth’s subsurface.

Naturally, speed is essential when exploration organizations try to 
determine the commercial viability of tapping new reservoirs to meet 
the increasing energy demand. With today’s competition to find 
energy sources, the ultimate goal is to do better interpretation of 
more data in less time.

The key to achieving this analysis acceleration and higher qual-
ity decision-making is having the ability to easily store the rapidly 
expanding volumes of seismic data, making that data accessible to 
the appropriate parties for analysis, and avoiding performance bot-
tlenecks that can add days or weeks to the discovery process.

To that end, BlueArc storage solutions uniquely deliver the broad 
performance and advanced data management features to both meet 

the challenges of today’s data-intensive oil and gas exploration activi-
ties and strict project deadlines with a single solution and also enable 
users to consolidate and simplify their storage environments.

Keeping Pace with Evolving Requirements
Advances in seismic imaging are helping organizations speed discov-
ery of new energy sources. In particular, technologies like Reverse 
Time Migration and Waveform Inversion are producing larger vol-
umes of richer data. At the same time, getting actionable informa-
tion with these techniques is much more compute-intensive.

To accommodate the growth in data volume and the increased 
sophistication of seismic analysis algorithms, more processing power 
has been needed. Traditionally, organizations have relied on advanc-
es in high performance computing (HPC), which allowed more 
computational muscle to be put to work on the problem. 

Over time, energy industry imaging algorithms and the implementa-
tions have evolved faster than the available hardware. This has led to 
continued efforts to optimize the algorithms and to take advantage 
of new processor technology. For example, algorithms might be 
selectively optimized to get a hardware-assisted boost by running on 
field-programmable gate arrays (FPGAs), graphics processing units 
(GPUs), or other accelerator technologies.

Tailoring the processing algorithms to run on these new platforms 
reduces cycle times by more than an order of magnitude, which con-
stitutes a significant speed up beyond regular CPU advances. Simply 
put: Using such hardware, seismic analysis computational workflows 
can be accelerated to a point when something else in the workflow 
becomes the limiting factor.
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Unfortunately, I/O performance bottlenecks can occur when traditional NAS and SAN stor-
age systems are used to host the data and feed the computational workflows. Most such systems 
do not deliver the performance, scalability or breadth of performance profile needed to support 
today’s energy exploration efforts. This can become especially evident during peak load times in 
a shared environment where multiple demands simultaneously exercise the storage system.

Attempts to accommodate the growing datasets and to boost performance of such systems fall 
short. The common approach is to simply add more storage devices or use specialized systems for 
different application needs. This adds complexity. The additional devices and systems must be 
managed and significant amounts of time must be dedicated to moving and managing the data 
across the various islands of storage. Operating costs—support services, licensing and data center 
facilities charges such as for electricity to power and cool the systems—also increase.

What’s Needed?
A storage solution that can help accelerate discovery in oil and gas exploration must have several 
important characteristics. These characteristics include:

High Performance
In order to keep today’s HPC clusters satiated a storage solution must offer high data through-
put and high rates of I/O operations. Storage must also be able to accommodate a large number 
of simultaneous accesses against the same stored dataset as calculations are distributed across 
hundreds of servers, and performance must remain consistent as the number of accesses, systems, 
and file sizes scale while the aggregated workload also becomes more varied and unpredictable.

In particular, there is a need for a storage infrastructure that is parallelized and one that uses 
a hardware assist to accelerate performance. Essentially, the storage infrastructure must match 
the increasing processing power afforded by today’s HPC systems and the broader application 
requirements as new algorithms are deployed. And in an analogous way, just as the HPC sys-
tems have increased performance by using hardware acceleration (e.g., FGPAs, GPUs, etc.) and 
multi-core CPU clusters running parallelizing workloads, so too must the storage solution. Most 
importantly, as the HPC systems evolve, the storage solutions must keep pace (see: Meeting 
Future Performance Demands).

Massive Scalability
New seismic imaging techniques can produce datasets that run into hundreds of terabytes each, 
often multiple petabytes in aggregate. Whether it’s for the data acquisition, processing, or inter-
pretation phase, any storage platform has to scale easily to accommodate the rapidly growing 
data sets.

Reduced Cost of Ownership
A storage solution must be able to consolidate petabytes of data onto a single platform with a 
common set of management tools. The use of industry standard protocols increases interoper-
ability and choice, while lowering costs. And the solution must be energy efficient to help rein in 
power consumption costs.

Multiple OS Support
The richer set of data produced by today’s exploration equipment is frequently examined and 
interpreted using many different applications running on a variety of operating systems, includ-
ing Unix, Linux, and Windows. As such, a storage solution must support standard protocols and 
accommodate applications running on all operating systems, even when they’re accessing the 
same dataset.

High Availability and Data Protection
Beyond performance, the other major potential storage bottleneck is downtime, which can add 
days, or even weeks to the discovery process. To avoid downtime, storage solutions must offer 
a full set of high availability features such as redundant components and paths, multiple RAID 
levels, and cluster failover across multiple nodes.
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MEETING FUTURE 
PERFORMANCE DEMANDS

Anticipating the need for additional  

storage performance improvements  

as HPC performance grows, work is  

underway on Parallel NFS (pNFS), a 

natural evolution of the familiar NFS 

standard. The pNFS architecture enables 

scalability and performance beyond lev-

els associated with today’s NFS servers.

pNFS brings the benefits of parallel I/O 

to the ubiquitous standard for network 

file systems (NFS). This allows organi-

zations to increase performance and 

scalability in their storage infrastructure 

while ensuring interoperability and  

backwards compatibility.

BlueArc is strategically committed to the 

success of pNFS and is leveraging its 

strong record of providing record-setting 

performance and enterprise features 

through innovative implementations  

of standards.
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BLUEARC MERCURY BLUEARC TITAN

Scalable to 8 PB of usable storage capacity under a single namespace Scalable to 16 PB of usable storage capacity under a single namespace

Up to 1,100 MB/s NFS throughput Up to 1,900 MB/s NFS throughput

Up to 100,000 Ops/sec Up to 200,000 Ops/sec

BlueArc SiliconFS hardware accelerated file system

Supporting multiple protocols, including NFS, CIFS and iSCSI

Tiered architecture with Solid State, Fibre Channel, SAS and SATA storage

BLUEARC NETWORK STORAGE PLATFORMS

BlueArc as Your Technology Partner
BlueArc is a leading provider of high performance network stor-
age solutions for seismic analysis and interpretation. Its systems are 
used by the leading energy exploration organizations in the market 
today and have successfully been tested with applications from 
Halliburton Landmark and Schlumberger.

BlueArc’s network storage systems are built upon a patented hard-
ware-accelerated architecture. They deliver the most flexible, high 
performance, highly scalable, network storage solution for standard 
protocols available today. This dramatically accelerates seismic 
imaging analysis and exploration and offers the ability to consoli-
date storage solutions across diverse application needs.

Using the BlueArc Network Storage Servers, organizations have 
been able to remove storage I/O constraints and eliminate the need 
for specialized infrastructures that create unnecessary complexity 
and leads to inefficiencies and added costs.

To that point, BlueArc’s network storage solutions are designed for 
massive scalability, performance, and flexibility that are unmatched 
in the storage market. A core element of the platforms is the com-
pany’s file system technology called the BlueArc SiliconFS file sys-
tem. BlueArc SiliconFS provides hardware acceleration for core file 
system functionality. It enables enterprise class data management 
and protection in combination with industry leading performance 
for shared network storage environments. Additionally, a compre-
hensive suite of management, provisioning, and disaster recovery 
tools contribute to a lower total cost of ownership and higher 
availability.

BlueArc solutions support multiple protocols including NFS and 
CIFS, enabling seismic analysis applications running on different 
operating systems to seamlessly access all data relevant to an explo-

ration effort. This avoids costly duplicate efforts by promoting 
information sharing via fast, secure access to a central pool of files 
and databases that can scale up to multiple petabytes.

For data that must be retained and re-examined over time, tiered 
storage is central to an effective data management strategy. With 
BlueArc storage systems, tiers may be architected with different 
performance characteristics in mind or for better cost-efficiency. 
Storage tiering by itself offers only limited advantages. What really 
provides value is the ability to transparently move data from tier 
to tier, keeping a single file system presentation to the hosts, users, 
and applications. This eliminates the need for changes such as 
redirecting an application to a new drive or volume when a file is 
moved.

Using BlueArc Intelligent Tiered Storage, online, nearline, and 
archival data can reside on any combination of solid state (SSD), 
Fibre Channel, SAS and NL-SAS disks. Additionally, BlueArc 
Intelligent Tiered Storage allows organizations to optimize storage 
efficiency by matching the storage media to the specific require-
ments of each supported workload. And policy-based management 
automatically and intelligently performs transparent data migration 
between the tiers.

With these capabilities, BlueArc storage solutions meet the increas-
ing performance and data management requirements in today’s 
energy exploration environments. In particular, BlueArc gives orga-
nizations a way to satiate computational workflows and automate 
data migration while ensuring minimal disruption for users and 
optimized performance for applications. This is essential to meet 
deadlines and sustain progress in finding new sources of energy. 
Additionally, the robust performance, scalability and enterprise 
features of BlueArc enables the opportunity to consolidate storage 
deployments to lower complexity and operational costs.




