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sources The Enterprise Strategy Group (ESG) considers to be reliable but is not warranted by ESG. This publication may contain 

opinions of ESG, which are subject to change from time to time. This publication is copyrighted by The Enterprise Strategy Group, 
Inc. Any reproduction or redistribution of this publication, in whole or in part, whether in hard-copy format, electronically, or otherwise 
to persons not authorized to receive it, without the express consent of the Enterprise Strategy Group, Inc., is in violation of U.S. 

Copyright law and will be subject to an action for civil damages and, if applicable, criminal prosecution. Should you have any 
questions, please contact ESG Client Relations at (508) 482.0188. 

ESG Lab Reports  
 
The goal of ESG Lab reports is to educate IT professionals about emerging technologies and products 
in the storage, data management and information security industries. ESG Lab reports are not meant 
to replace the evaluation process that should be conducted before making purchasing decisions, but 
rather to provide insight into these emerging technologies. Our objective is to go over some of the more 
valuable feature/functions of products, show how they can be used to solve real customer problems 
and identify any areas needing improvement. ESG Labós expert third-party perspective is based on our 
own hands-on testing as well as on interviews with customers who use these products in production 
environments. This ESG Lab report was sponsored by Hewlett Packard. 
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Introduction 
 
The accelerating rate of growth in the volume of unstructured file data organizations need to share, manage, and 
protect has become a serious challenge for IT managersðparticularly those who need to provide online access 
to shared files for revenue generating workflows and processes. In this Lab Validation, ESG Lab explores how 
the HP StorageWorks 9100 Extreme Data Storage System leverages standards-based servers and storage, 
along with clustered file services, to create an extremely scalable, easy to manage networked storage solution 
designed to reduce data center footprint, administration requirements, and acquisition costs. 
 

Background 
 
The management of file-based or ñunstructuredò content (i.e., multimedia files, web pages, office productivity 
documents, etc.) has become one of the most pressing and persistent challenges facing todayôs IT organizations. 
In fact, ESG research indicates that the vast majority of corporate digital assets are stored in unstructured files. 
Unstructured contentðincluding digital images, audio, and video filesðaccounted for 77% of global digital 
archive capacity in 2007 and is expected to constitute the bulk of digital assets for the foreseeable future.

1
 This 

massive amount of file data is creating demand for a new type of file storage solution that can scale bandwidth, 
performance, and capacity under a single system, reducing management costs as the data under management 
continues to grow.  The term ñscale-out NASò describes systems designed from the ground up to meet this need. 
While scale-out NAS has seen most of its early adoption in media and entertainment, Web 2.0, and high 
performance computing, out-of-control file data growth, larger file formats, and the commercial adoption of file 
intensive applications has brought the requirement for scale-out systems squarely into traditional data centers.

 2
  

 
The growth of file-based data, as well as the shifting nature of the files to richer formats, has left enterprise data 
centers bursting at the seams.  These factors are leading data center managers to consider taking a new 
approach to storing and managing file-based data while simultaneously pushing NAS vendors to introduce 
entirely new architectures. For managing growth and meeting the performance characteristics required by richer 
file data, scale-out NAS is gaining traction, as seen in Figure 1. Forty-nine percent of IT managers and 
professionals surveyed by ESG indicated that they had deployed or were planning to deploy scale-out NAS in 
their environments. 
 

FIGURE 1. SCALE-OUT NAS INTEREST 

 

                                                   
1
 Source: ESG Research Report, Digital Archiving Survey, November 2007 

2
 Source: ESG Research, 2008 Enterprise Storage Survey, November 2008 
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It is no surprise that we often hear data center managers say that they love their first NAS applianceðand curse 
their tenth, or worse yet, their hundredth. Traditional file storage solutions are designed to be monolithicðall 
storage sits behind one or two file server heads and capacity is scaled by adding storage behind those heads. 
When the storage limit is hit or additional performance is required, a new monolithic system is installed.  There is 
no way to share the workload between the systems and migrating directories or files between systems means 
remapping and remounting for each and every client requiring access. There is no economical way to scale 
performance without significant additional cost and complexity.   

 
HP StorageWorks 9100 Extreme Data Storage 
 

The HP StorageWorks 9100 Extreme Data Storage System (ExDS9100) is a scale-out NAS solution aimed at 

addressing concerns about massive file data growth and management challenges with a capacity-optimized 

implementation of the PolyServe Clustered file system. This solution is deployed on a massively scalable 

platform built from HP BladeSystem c-Class blade servers and multiple large SAS arrays. 

 
FIGURE 2. THE HP EXDS9100 

 

 
 
ExDS9100 systems are built upon storage elements called capacity blocks and server elements called 
performance blocks. A single capacity block is composed of a dual redundant SAS controller and two capacity 
drawers containing a total of eighty-two 1 TB midline SAS drives with RAID-6 data protection. Capacity blocks 
are divided into eight 10 disk RAID groups with two hot spares for a total usable capacity of 64 TB per capacity 
block. Each performance block consists of an HP BL460c blade server with a SAS mezzanine card running 
ExDS9100 file serving and management software on a Linux operating system. A single ExDS9100 can house 
up to ten capacity blocks for 820 TB of raw storage in just two floor tiles. Up to 16 performance blocks use that 
storage capacity to present clustered file systems via standard NFS and HTTP protocols. CIFS support is 
available as an optional protocol enabled by HP. 
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Since the ExDS9100 runs a Linux-based operating system, many applicationsðsuch as those for streaming 
mediaðcan be run directly on the performance block. HP calls this unique feature óapplication co-hosting.ô Not all 
applications are able to take advantage of this powerful feature, but if careful attention is paid to specific 
application requirements, users can unlock huge potential for decreased complexity, increased performance, and 
reduced cost. By layering the application tier directly on the storage system, administrators can potentially 
eliminate server tiers from their application architecture. HP recommends that users discuss their application 
requirements with their account team to understand the technical requirements.  
 
Additional features and benefits of the ExDS9100 solution include:  
         

¶ Extreme Scalability: The ExDS9100 scales to 820 TB in just 13 square feet of floor space while driving up to 
3.2 GB/sec of performance using independent, very dense capacity blocks and high performance blade server-
based performance blocks. Performance and capacity scale independently, online, and seamlessly. 

¶ Unified Management: The ExDS9100ôs simple management interface provides a single point for 
configuration, control, and monitoring of the entire system, enabling a single administrator to manage 
petabytes of storage.  

¶ Extreme Availability: Rolling upgrades to servers and storage mean the system will not have to be taken 
down for maintenance. RAID-6 provides an extra layer of data protection. 

¶ Extreme Affordability: The ExDS9100 comes fully integrated and configured. All hardware and software 
required to get up and running quickly is included; no additional software or services are required. Online 
maintenance and upgrades lower operational costs, eliminating offline windows. The ExDS9100 also provides 
the ability to host applications directly on the system, simplifying an organizationôs overall application 
architecture. 

 
This ESG Lab Validation report examines the ease of implementation and management of the HP ExDS9100 in 
addition to its performance and capacity scalability as well as the acquisition and operational cost benefits of the 
platform. 
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ESG Lab Validation  
 
 
ESG Lab performed hands-on evaluation and testing of the HP ExDS9100 at HPôs Executive Briefing Center in 
Cupertino, CA. Testing began with a physically installed and powered up HP ExDS9100. ESG lab walked 
through the initial configuration process a typical administrator would experience after an ExDS9100 had been 
delivered and installed by HP professional services. 
 

Simplicity and Manageability 
 
Figure 3 shows a high level view of the test bed used by ESG Lab. An ExDS9100 configuration containing 246 
TB of raw capacity and a client machine running Linux were attached to a Gigabit Ethernet LAN.

3
 

 

FIGURE 3. THE EXDS9100 TEST BED 

 

 

 
While the underlying components of the system each have their own management and monitoring interfaces, the 
ExDS9100 is configured and managed with a simple command line interface. Many configuration activities are 
carried out with just a single command. To further simplify configuration and management, the ExDS9100 offers 
a single capacity-optimized storage layout that enables HP to pre-format the back-end storage at the factory and 
offload storage management tasks from ExDS administrators.  
 
ESG Lab used the HP CFS (Clustered File System) GUI and the HP Onboard Administrator for the purpose of 
illustration in this report, but all configuration and management activity was executed from the ExDS Manager 
Command Line Interface.  
 
  

                                                   
3
 Configuration details are listed in the Appendix. 
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ESG Lab Testing 

 

The ExDS was powered on and configured with IP addresses by HP professional services, just as it would be for 

a new customer. ESG lab used the PuTTY ssh client to establish a secure connection to ExDS1, a blade server 

in the system. Once connected, the ExDS manager CLI was launched with the óexdsmgrô command. Any blade 

server may be used to access the ExDS manager console. As shown in Figure 4, ESG lab first created an 8 TB 

file system using the ócreate filesystemô command in the ExDS Manager.  
 

FIGURE 4. CREATING A FILE SYSTEM 

 

 

 
The óarrayô command line parameter was used to define which capacity block should be used to create the file 
system and the ósizeô parameter was used to specify the capacity of the new file system. In this example, an 8 TB 
file system on array three was created. The command completed in just over one minute. 
 
Next, the filesystem was exported via NFS and HTTP protocols using the ócreate vnfsô and ócreate vhttpdô 
commands, shown in Figure 5. These commands are very similar; the only mandatory parameters are the virtual 
IP addresses of the share and the list of servers that will export this file system.  
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FIGURE 5. EXPORTING A FILE SYSTEM 

 

 

 
The commands executed immediately and with no delay, the newly created file system was exported by all 
servers in the ExDS over NFS and HTTP. Finally, ESG Lab mounted the file system over NFS and pointed a web 
browser at the virtual IP created in the previous step.   
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FIGURE 6. CONFIGURING THE EXDS9100 

 

 

 
With just three commands and in less than three minutes, ESG Lab was able to configure, export, and mount an 
8 TB file system from the ExDS9100.  
 

                                                   
4
 Source: ESG Research, 2008 Enterprise Storage Survey, November 2008 

Why This Matters 
 
ESG research found that among organizations using scale-out NAS solutions, more than half indicated 
ease of management and the need for faster provisioning times as among the most important factors 
driving them to a scale-out NAS solution.

4
 Installing and configuring traditional large-scale file systems can 

be extremely complex and time consuming. Whether itôs a clustered file system in front of SAN-attached 
storage or a number of traditional dual controller NAS systems glued together with virtualization software, 
time and money can be wasted trying to deploy legacy systems for large-scale, data-intensive applications. 
The HP ExDS9100 is a massively scalable, self-contained, pre-configured file services appliance. Once the 
system was powered up and attached to the network, ESG Lab simply sat down, logged in, and the ExDS 
was providing scale-out file services over multiple protocols three minutes later.  


