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T’S THE START of a new year, which means storage analysts, con-
sultants, pundits, bloggers and vendors, along with their mothers,
brothers, sisters and cousins, feel an urgent need to make predic-
tions for the coming year. I haven’t done much predicting myself,
but it looks like a pretty cool thing to do considering that a year
from now nobody’s going to know if what you predicted happened
or not. So the more outrageous your prediction, the better, right?

Doyenz, a cloud disaster recovery (DR) vendor, predicts “the 
demise of cloud storage,” which might seem a little self-defeating
because the last time I looked cloud storage played a fairly signifi-
cant role in cloud DR. But I guess the company is trying to make
some kind of differentiation between plain old cloud storage and
its DR service. Still, predicting the demise of cloud storage puts
Doyenz out on a pretty thin limb. I’ll be sure to check back in 12
months to see if it was right.

On the other hand, you could play it safe and make your predic-
tions broad enough so you’ll never get pinned down for details—and
then you can pat yourself on the back a year later and say “See,
what’d I tell you?” Consider this classic exhibition of expansive
prognostication from an IDC press release: “One year ago, Interna-
tional Data Corporation (IDC) predicted that the IT industry’s next
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dominant platform, built on mobile computing, cloud services, 
social networking, and big data analytics technologies, would 
begin its transition into the mainstream.”

C’mon, guys, why not toss eating, breathing and sleeping into
that pretty-darn-general catchall mix? It doesn’t hurt that “cloud
services” is so undefined it can mean just about any IT thing in
your shop or that you might hook up to in someone else’s shop.
IDC goes on to say that spending in these categories “is expected
to account for at least 80%
of IT spending growth be-
tween now and 2020.” I just
put a reminder on my Out-
look calendar for December
2020 to check to see if the
prediction was correct. (I
just hope someone predicts
Outlook will still be around
in 2020.)

Here’s a prediction from 
a Synergy Research Group
press release that’s bold
enough to be the headline: “Cloud Infrastructure Equipment to 
Exceed $33B in 2011.” I found that particularly interesting because
a definition of “cloud infrastructure” is, to say the least, somewhat
elusive. Supporting the headline, the release says “the fastest
growing segment includes Private Cloud platforms, which is grow-
ing at over 30% annual growth.” Synergy capitalized “private
cloud,” by the way, which it defines as “a virtualized data center,
which resides behind an organization’s firewall.” Hmmm . . . the
company isn’t exactly crawling out on that limb with Doyenz with
that kind of context for its prediction. Based on that statement,
you’d be hard-pressed to define what’s not private cloud gear
(which makes $33 billion seem like a lowball estimate).

Obviously, these predictions are fodder for fun, just as long as

These predictions are
fodder for fun, just 
as long as they’re not
taken too seriously. 
But they all seem to 
overlook one important
piece of the data 
storage technology
puzzle: you.



they’re not taken too seriously. But they all seem to overlook one
important piece of the data storage technology puzzle: you. I don’t
think you make your storage purchasing decisions based on pre-
dictions I might make or those that think tanks might run up the
flagpole. You make your decisions based on what your company
needs and what vendors’ products meet those needs best. And if 
I tell you that a year from now solid-state storage will cost less
than hard disk drives, I’m sure that won’t influence your decision.
(Just want to see if you’re still paying attention.)

I also predict that a year from now I’m going to try to get away
with another column making fun of other people’s predictions. Until
then, Happy New Year. 2

Rich Castagna is editorial director of the Storage Media Group.

* Click here for a sneak peek at what’s coming up in the February 2012 issue.

STORAGE

Storage 
predictions

Think power
plus IOPS

Pick the 
right DR site

Back up 
remote sites

Quality Awards:
NAS systems

Solid-state goes
mainstream

Scale-out NAS:
Under the hood

Keeping track 
of capacity

Sponsor
resources

7 STORAGE January 2012

mailto:rcastagna@storagemagazine.com


www.hpmnetworks.com


Storage 
predictions

Think power
plus IOPS

Pick the 
right DR site

Back up 
remote sites

Quality Awards:
NAS systems

Solid-state goes
mainstream

Scale-out NAS:
Under the hood

Keeping track 
of capacity

Sponsor
resources

9 STORAGE January 2012

bACK WHEN HE was at Xiotech (now XIO), Rob Peglar used to present a
PowerPoint deck that included a slide depicting a butcher process-
ing a large pile of ground beef. The unappealing image provided a
memorable hook for Peglar’s point: for years, we’ve bought storage
in a similar fashion, using the simple metric of dollars per pound.

Interviewing disk drive makers a few years ago, I learned a dif-
ferent but related truth about disk. Many disk drive industry insiders
observed that their biggest sales accrued based on “larger,” rather
than “faster” or “smarter.” Customers saw bigger capacity as the
improvement that meant the most. A 1 TB drive was better than a
nimbler 250 GB drive, and a 2 TB drive yielded more sales than a
fancy 500 GB flash/hard disk hybrid unit.

Bigger is better made a certain kind of sense, of course. Know-
ing virtually nothing about data itself—the contents of a given file,
its business value, its criticality or its usage characteristics—data
storage administrators concerned themselves mainly with the
simple problem of where they would find the elbow room to store
it. And as the economy grew more challenging, vendors rewarded
buyers with products that could store a lot of anonymous data to
a much greater extent than they regarded (or even paid attention
to) improvements in drive smarts or transfer speeds.

Peglar thought that was shortsighted, a kind of race to the bottom
in the disk drive market. His former employer reached the same
conclusion, deciding to discontinue its capacity line in favor of

storage revolutIOn | jon toigo
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products that served a different metric altogether: IOPS per watt.
XIO’s storage blade, the Intelligent Storage Element or Hybrid ISE
(hybrid because of its use of flash solid-state storage to augment
lower capacity, faster performing SAS disk to yield a nominal
200,000 IOPS), isn’t aimed at the casual consumer looking for mass
file storage, but at planners with other needs and metrics in mind.
Specifically, the company is seeking to serve applications with the
extreme performance they require with the lowest possible power
consumption. I see this strategy as important.

The cost of energy contin-
ues to climb. According to 
an article published not long
ago in USA Today, the cost of
utility power had climbed by
approximately 22% nation-
wide in less than 18 months.
Moreover, in data center-
heavy parts of the U.S. grid,
demand for power was ex-
ceeding the availability of circuits, reflecting a delivery grid that
was designed long before the information age. So, whether you
think climate change is real and want to go “green,” or you’re simply
confronted by nagging issues regarding energy expense and avail-
ability, “per watt” metrics are increasingly important in storage
decision making.

It’s also an increasingly important dimension of efficient storage
architecture. Clearly, we can’t keep throwing more spindles at
workloads to improve IOPS, given the resulting power demand 
of such strategies. That’s why I have to chuckle when HP/3PAR
carries on about having the fast hand in storage at 400,000+ IOPS.
Short-stroking a lot of spindles does buy speed, but at a non-trivial
expense in terms of power.

A better approach is to augment disk with flash, moving hot data
into flash temporarily until its access profile cools, then writing
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requests back over to the disk. There are fewer drives to power in
such a design. Another approach is to virtualize all disk and realize
fast I/O out of the DRAM of the storage virtualization host, à la 
DataCore Software’s SANsymphony-V. This involves a similar kind
of “spoofing” that you see every day in, say, the products of leading
network-attached storage (NAS) vendors whose back-end storage
is actually quite sluggish. To buy speed, vendors like NetApp simply
use lots of memory to acknowledge writes before they’re actually
made, queuing them up on the back end to conceal how slow their
RAID/WAFL system actually is.

IOPS per watt has an 
underdiscussed corollary in
capacity per watt, a second
important metric. Back when
green was in fashion, storage
vendors encouraged firms 
to green their storage by 
“re-driving arrays”—pulling
low-capacity drives and 
replacing them with higher
capacity drives to get more
capacity with the same
power consumption. Aside
from this usually requiring a
“forklift upgrade” of the overall unit to accommodate the new drives
(a point that vendors conveniently overlooked in their marketing
materials evangelizing the strategy), the basic idea made sense.

However, it really comes to fruition when taken to its logical
conclusion; what I call “NAS on steroids.” A slew of announcements
in late 2011 described a new cobble of storage combining a tape 
library, perhaps a front-end disk cache and the Linear Tape File
System (LTFS) instantiated on a server that could be mounted as 
a file share using a network file system. This design delivers high-
density file storage (in the many tens of petabytes) with extremely
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low power requirements in the space of a single raised-floor tile,
depending on the library. IBM, Spectra Logic and others are pushing
the library parts of the kit, while Crossroads Systems has jumped
into the limelight once again with its StrongBox appliance tricked
out to deliver the disk cache, file system and NAS mount.

NAS on steroids is the right IOPS-per-watt solution for file
repositories containing data with low rates of re-reference. Who
cares if accessing a rarely requested document entails the same
delay as the World Wide Wait? How long did it take you to down-
load and read this file, and when might you reference it again?

IOPS per watt is an increasingly meaningful metric for those
who want to build storage that fits both business needs and milieu
realities. Power ain’t getting cheaper. 2

Jon William Toigo is a 30-year IT veteran and is CEO and managing principal
of Toigo Partners International, and chairman of the Data Management 
Institute.
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NE OF THE toughest disaster recovery (DR) issues to resolve—and
potentially one of the most expensive decisions in a DR plan—is
determining the type of recovery site your organization will use.
The options (cold sites, warm sites and hot sites) can keep you
awake at night as you try to figure out which one is best for your
organization. The reality is that any of these options can help your
organization recover from a disaster, and with some careful plan-
ning they can also help you protect critical data.

HOT, WARM, COLD: 
What’s the best DR site

for your company?

Figuring out what kind of disaster recovery site
your organization needs requires careful planning,

and you’ll have to balance costs against risks.
BY PAUL KIRVAN, CISA, CISSP, FBCI

http://searchdisasterrecovery.techtarget.com/feature/IT-disaster-recovery-DR-plan-template-A-free-download-and-guide


Recovery site options can vary significantly in cost; we’ll provide
some guidance to help you determine the most appropriate recovery
site setup, and also give you an idea of what you should expect to
pay for private facilities and third-party services.

According to Ted Brown, CBCP, MBCI, CBCV, and president and
CEO at KETCHConsulting, a business continuity (BC)/DR consultancy
in Waverly, Pa., a good way to think of these various options is as
alternate sites. “The development of alternate sites came from the
need to protect data centers,” Brown said, and within each data
center are hardware and software, physical facilities, a variety of
systems and services, and operational/critical data needed to run
the business.
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Cold, warm and hot sites defined

D
D

D

COLD SITE
Space and associated infrastructure (e.g., power, telecoms and 
environmental controls to support IT systems), which will only 
be installed when disaster recovery (DR) services are activated.

WARM SITE
Site that’s partially equipped with some of the equipment (e.g.,
computing hardware and software, and supporting personnel); 
organizations install additional equipment, computing hardware
and software, and supporting personnel when DR services are 
activated.

HOT SITE
Fully equipped site with the required equipment, computing hard-
ware/software and supporting personnel; it’s also fully functional
and manned on a 24x7 basis so that it’s ready for organizations to
operate their IT systems when DR services are activated.

Source: ISO/IEC 24762:2008
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There are two fundamental alternate site arrangements: internal
and external. “If you have the need and the funding, you can design
and build an internal recovery site, typically a second data center,
to provide the resources you need to recover and resume data
center operations following a disaster at the primary data center,”
Brown said. Companies with very large information requirements
and aggressive recovery time objectives (RTOs) are more likely to
have internal recovery arrangements.

By contrast, organizations
with more restricted budgets
have a huge variety of 
options for protecting their
data centers and critical 
information. These options
are typically provided exter-
nally, and are the familiar
cold/warm/hot sites.

With regard to externally
provided solutions, the 
definitions of cold, warm
and hot sites are many and
varied. While there are cur-
rently no official standards
for alternate sites, interna-
tional standards like ISO/IEC
24762:2008, Guidelines for
Information and Communications Technology Disaster Recovery
Services, address IT DR services provided by vendors and provides
a good set of criteria for evaluating these options (see “Cold,
warm and hot sites defined”).

Brown, who has been involved in alternate site planning and
implementation for more than 30 years, likes to use the following
definitions: “A hot site is a fully operational data center that also
has live customer data. A cold site is a type of data center that
has no technology installed. It will have power, HVAC and com-
munications in place. A warm site is an equipped data center, but
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“If you have the need
and the funding, you
can design and build an
internal recovery site,
typically a second data
center, to provide the
resources you need to
recover and resume
data center operations
following a disaster at
the primary data center.”

—TED BROWN, CBCP, MBCI, CBCV, 
and president and CEO, KETCHConsulting

http://searchdisasterrecovery.techtarget.com/news/1370666/Hot-sites-and-warm-sites-Choosing-the-right-option-for-your-disaster-recovery-plan
http://searchdisasterrecovery.techtarget.com/tip/Hot-sites-and-cold-sites-in-disaster-recovery-planning
http://searchdisasterrecovery.techtarget.com/tip/How-to-establish-a-recovery-time-objective-RTO
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Estimated costs for alternate DR site arrangements

Comments

Fee ranges based on size of site,
equipment configurations, need for
shared vs. dedicated space; added
costs for work-area support

Fee ranges based on size of site,
equipment configurations, need for
shared vs. dedicated space; added
costs for work-area support

Fee ranges based on size of site, 
provisions needed (e.g., power, 
HVAC, telecom), need for shared vs.
dedicated space; added costs for
work-area support

Fee ranges based on space, hard-
ware/software needed, infrastruc-
ture needs (e.g., power, telecom)

Fee ranges based on space, work
spaces needed; shared vs. dedicated
seats; may be standalone or included
with the above options

Costs include remote storage 
facilities, data mirroring software,
network bandwidth 

Costs include remote storage 
facilities, data mirroring software,
network bandwidth

Costs include design and 
construction, monthly charges for 
infrastructure and related operating 
components, hardware/software

Costs include design and 
construction, monthly charges for 
infrastructure and related operating 
components, hardware/software

Costs include design and 
construction, monthly charges for 
infrastructure and related operating 
components

Costs include network connectivity,
storage resources, physical space for
equipment, virtualization software

Estimated
fixed fee

$25K to
$500K

$15K to
$350K

$5K to $150K

$3K to $100K

$5K to $150K

$10K to
$200K

$5K to
$200K

$150K to
$25M

$12K to
$100K 
per site
equipped

$20K to
$250K 
per site
equipped

$5K to $150K

Estimated
monthly fee

$1,500 to
$75K

$800 to $45K

$550 to $20K

$175 to $15K

$500 to $25K

$500 to $75K

$500 to $30K

$10K to
$100K

$3K to $20K
per site
equipped

$7K to $50K
per site
equipped

$3K to $50K

External solutions

Internal solutions

Type of service

Hot site

Warm site

Cold site

Colocation

Work-area 
recovery

Remote data 
mirroring

Public cloud 
recovery

Backup data center
(e.g., internal 
hot/warm site), 
may also include 
work-area recovery 

Configure field 
offices for data 
and/or work-area 
recovery (can be hot, 
warm or cold setups)

Prewired headquarters/
regional office space 
for data and/or 
work-area recovery 
(e.g., internal cold site)

Private cloud recovery



without customer data.” In each case, the equipment in place at
alternate site facilities is shared by multiple users. If there are
multiple disaster declarations, Brown added, the response is 
usually first come, first served. Some companies will pay extra 
to have dedicated equipment available only to them.

DECISION FACTORS
The key criteria most likely to influence the selection of a particular
alternate site arrangement include internal vs. external resources,
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Decision tree: Determining alternate DR sites

No

Internal

Build

No

No

No

Yes

External

Rent

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Consider work-area 
recovery arrangement

Consider colocation
arrangement

Launch project

Assess existing 
DR capabilities

Are they
sufficient?

Analyze options for 
technology, data 

protection, staff support

Internal or 
external solution?

Build or rent?

Need only 
build-out space?

Need only Comms?
Hardware? Systems?

Need access 
to live data?

Done

Colocated facility?

Are available 
services acceptable?

Consider cold site
arrangement

Consider warm site
arrangement

Consider hot site
arrangement

Need for people 
work areas?
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RTO and cost vs. risk. For example, it would be very good to mirror
your data in real-time to an offsite facility, but the cost to do that
may be prohibitive. Brown estimates that data mirroring costs can
be up to 10 times the cost of a hot site.

In this option, costs are incurred for the service used, the data 
mirroring technology and the network bandwidth (usually fairly
high) required to transmit large volumes of data in real-time. Can
your organization risk data loss by using a data protection solution
that doesn’t provide real-time mirroring? Because alternate sites
are usually shared facilities, Brown noted, they represent a shared
risk—unless you decide to pay additional fees for dedicated access
to recovery resources.

Another important consideration is make vs. buy. Factors that
can influence a make vs. buy decision include RTO, cost and risk.
According to Brown, an internal system done right is a far better
solution, but it’s also the most costly option. It’s always better to
do an internal solution, but can you afford the cost vs. the risk?

WORK-AREA RECOVERY
A major issue today is work-area recovery, which focuses more on
getting people back to work than just getting systems up and run-
ning. It’s the biggest growth area in the alternate site business,
according to Brown, who estimates there are approximately 1,000
vendors offering work-area recovery. People are a major planning
consideration in traditional alternate sites and the primary concern
with work-area recovery.

Where will your people work if their primary offices are unavail-
able? Unless your employees can safely use telecommuting and
similar remote-access arrangements, they must be willing to relo-
cate, even temporarily, to another site. According to Brown, a major
issue that nobody truly thinks about is what happens if people
bring their children to a work-area recovery center. Parents may
not be able to (or want to) leave their children with someone while
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they work at a distant recovery location for what might be an 
extended time.

Major aspects of work-area recovery deal with human resources
issues. “Should the possibility of working in another area for an
extended period of time be added to job descriptions?” he asked.
Another issue is whether employees should be required to partici-
pate in tests.

According to Brown, most major organizations in the public and
private sectors have good IT recovery plans. “What they don’t have
are good work-area recovery plans for employees, contractors and
other staff,” he said. There’s also the issue of senior management’s
perception of the value of alternate sites.

ADDITIONAL POINTS FOR CONSIDERATION
Alternate sites should be located far enough away from primary
offices so that they’re less likely to be affected by the same disaster/
failure events that have put the main facilities out of service. The
issues of site proximity, operational risks and service-level agree-
ments (SLAs) should be considered when contracting with disaster
recovery service providers.

Alternatives to traditional alternate sites discussed in this article
include colocation facilities, in which your organization can locate
disaster recovery equipment in the same building as major service
providers, such as telecommunications carriers; and cloud-based
recovery services, in which alternate site facilities are located
within the “cloud.” 2

Paul Kirvan is an independent consultant/IT auditor and technical writer/
editor/educator with more than 22 years of experience in business continuity
and disaster recovery.
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DATA PROTECTION FOR remote offices and branch offices (ROBOs)
has always been a challenge, and it can present some real risks
to corporate data. Key factors that contribute to the generally
mediocre state of data protection in many ROBOs are an absence
of local IT staff, dependence on shared resources, an inadequate
backup infrastructure and a false sense that remote-office data
is somehow less relevant.

Back up 
remote site data

With plenty of viable options available, backing 
up remote offices and branch offices (ROBOs)

shouldn’t be neglected any longer. 

BY JACOB GSOEDL

http://searchdatabackup.techtarget.com/feature/Data-protection-strategies-for-remote-and-branch-offices


A reliance on difficult-to-manage and more error-prone tapes
for ROBO backups contributed to these data protection woes, but
the use of disk in place of tape in recent years has helped allevi-
ate some of the problems. “According to surveys we conducted,
tape-based backup has dropped by 50% in ROBOs between 2007
and 2010,” said Lauren Whitehouse, a senior analyst at Enterprise
Strategy Group (ESG), Milford, Mass. Besides disk-based backup,
technological advances in data deduplication, networking and the
emergence of the cloud are giving companies a slew of ROBO data
protection options that simply weren’t available a few years ago.

ROBO BACKUP OPTIONS
Local backup without an offsite copy. Backing up data locally 
at the remote office to tape or disk is the most basic ROBO data
protection approach. Typically used in small remote offices with a
few users, administrative overhead is modest especially if disk is
used as a backup target. If tape is the backup medium, an admin-
istrative resource is usually designated to change tapes and put
them in a secure place, such as a fire-resistant safe. But with all
backups and primary data in the same facility, the risk of losing
both is real. The lack of an offsite disaster recovery (DR) copy is
the gravest weakness of this approach. “Backing up locally with-
out offsite copy should only be considered if the data in the ROBO 
isn’t of significant value for the company,” said Greg Schulz,
founder and senior analyst at StorageIO Group, Stillwater, Minn.

Local backup with a tape-based offsite copy. To overcome the
DR shortcomings of the former approach, local backups are sup-
plemented with a scheduled tape-based offsite copy. Although in
declining use, tape has been, and still is, very popular to get back-
ups to a DR location. If local backups are tape based, selected
backup sets are moved offsite according to a predefined schedule.
If local backups are taken to disk, backup sets designated for off-
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siting are first moved from disk to tape. With the support of both
tape- and disk-based backups in contemporary backup apps, the
heavy lifting of juggling data between disk and tape is performed
by the backup application according to preconfigured backup
schedules and configurations. The challenge in using tapes for 
local or offsite backups is the additional overhead of changing 
and loading tapes, and getting them to an offsite location. In most
cases, companies opt for vendors like Iron Mountain to manage
their offsite tape backups. These offsite backup vendors have well
established processes to keep tapes safe and secure.

Backing up to a centralized data center without retaining a 
local copy. Larger companies and enterprises, where standardi-
zation and defined processes are in place, usually favor centraliz-
ing data protection of their ROBOs. Being able to leverage existing
infrastructure and IT resources not only results in cost savings
but in better managed data protection. Configuring backups is as
simple as installing and configuring backup agents on servers and
systems in the remote office, and they’re managed along with
other backups, adding little overhead.

With all backups managed remotely, the remote management
capabilities of the backup application are essential. “Remote man-
agement features are no longer a differentiator, but are pretty
standard now in backup applications,” ESG’s Whitehouse said. For
centralized backup of ROBOs to work, available bandwidth and the
impact of backups in progress on users, as well as on other apps,
must be clearly understood.

For some ROBOs, centralized backups may not be an option at
all unless network changes are made and additional bandwidth is
provisioned. Features like source-side deduplication—deduplication
of data before it leaves the ROBO site—compression and bandwidth
throttling are key features that can help minimize the impact of 
remote backups on the network and reduce backup times.

The biggest challenge of centralized backup without a local
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With more than a handful of remote-office/branch-office (ROBO)
backup approaches, analyzing the key aspects of each alternative
is essential to determining the best ROBO backup option.

Analysis of the backup data. The amount of data, change rate, and its
value and criticality to the business are instrumental in devising a back-
up strategy. The larger the amount of data to be protected and the quicker
data changes, the more important it is to retain a local copy of the data
in the ROBO.

Backup window and restore times. The backup window is relevant for
network-based backups to a central data center or the cloud. The impact
on the network and other applications while backups are in progress
must be clearly understood. Analysis of the network and available band-
width is also important. Restore times and scenarios must be defined
and in line with agreed recovery time objectives (RTOs) and service-level
agreements (SLAs).

IT staff. The availability of IT resources at the remote site and overall 
IT staffing plays an important role in determining the right approach. 
In places with scarce IT resources, a cloud backup service should be
considered.

Backup infrastructure. In firms with standardized backup infrastruc-
tures and established processes, centralizing ROBO backup is probably
the right approach. In heterogeneous backup environments, backup tar-
get appliances from the likes of Data Domain and cloud backup gateways
should be considered. Backup infrastructure features, such as remote
management, deduplication, scheduling options and encryption, need 
to be reviewed. These features are critical for both centralized and
cloud-based ROBO backups.

Compliance and regulations. Local regulatory and compliance require-
ments must be taken into consideration. This is especially relevant if
cloud backup is considered. For public companies or industries subject 
to regulatory requirements, a service provider’s compliance with SSAE16/
SOC 1 (formerly known as SAS 70) is critical. If centralized backup is con-
sidered, determine privacy requirements by the country in which the
ROBO is located.

Cost. As a rule of thumb, centralized backup that’s able to leverage exist-
ing backup infrastructure is usually the least expensive option.

ROBO backup: 
Key considerations



copy is recovery. While backups are incremental with changes
trickling across the network over time, recovery is more taxing
since a much larger amount of data may have to be restored in a
short span of time. Even with a feature like source-side deduplica-
tion that helps to quicken recovery, a predefined recovery plan that
outlines the recovery strategy for various scenarios is a must. 

“Due diligence of analyzing the impact of remote backups on the
network and a clearly defined recovery strategy are essential to
preventing unpleasant surprises,” StorageIO Group’s Schulz said.

Backing up to a centralized data center with a local copy at
the ROBO. The practicality of a centralized backup of a ROBO
without a local copy for quick recovery declines with the amount
of data to be protected. “As you approach and exceed 10 TB of
data, a cached copy of the latest backup set becomes increasingly
relevant,” said Steve Wojtowecz, vice president of storage software
development for IBM Tivoli. In a centralized backup with a local
copy scenario, a backup application usually backs up data to a 
local disk target where it’s then replicated asynchronously to the
central data center backup infrastructure. All major backup appli-
cation vendors have supplemented their apps with replication 
options: CommVault Simpana with DASH Copy; EMC Avamar by
means of a storage node in the ROBO to replicate local backups to
a centralized Avamar Data Store; IBM with Tivoli Storage Manager
FastBack; Symantec with both NetBackup and Backup Exec appli-
ances. In all these solutions, replication is a component of a larger
backup suite and architecture, and works well in places that have
standardized on a backup suite. They’re less suitable in companies
with a more heterogeneous backup landscape.

In heterogeneous backup environments, replication is usually
deferred to backup targets that are capable of performing replica-
tion independently of the backup software in use. One way of 
accomplishing this is via general-purpose disk-based or software-
based replication with the caveats of lacking backup focus and
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features, and adding complexity. That’s when dedicated backup
targets with replication capabilities come into play. They’re backup
storage appliances padded with features relevant to backup and
recovery, such as replication, deduplication, compression and cen-
tralized management. Leading the pack and best known is the EMC
Data Domain family, with appliances ranging from 1 terabyte to
hundreds of terabytes of capacity. Hewlett-Packard with its Store-
Once Backup System and Quantum’s DXi-Series of backup appli-
ances also compete in this space. Because these intelligent backup
targets are decoupled and independent from backup applications,
they’re required in both the ROBOs and the central data center.
While the data center appliance that aggregates backups from the
ROBO appliances is usually a large redundant system with suffi-
cient capacity, appliances in ROBOs are generally much smaller,
single systems. Unlike replication options that leverage an existing
backup suite, these backup appliances are usually less cost effec-
tive, especially since they’re required in all locations.

Using a cloud backup service without retaining a local copy.
The recent rise of cloud computing and cloud storage gives com-
panies yet another data protection option for their ROBOs. Backing
up directly to the cloud is very similar to backing up to a central-
ized data center, especially from the ROBO’s perspective.

Instead of in-house IT managing backups, responsibility for
backups is deferred to a managed service provider (MSP). This is
especially attractive for smaller and midsize companies with IT
generalists who are forced to juggle and prioritize competing
tasks, and may be unable to give ROBO data protection sufficient
attention. Favored by many chief financial officers, cloud-based
backup becomes part of monthly operational expenses (OPEX)
rather than a capital expense (CAPEX) as is the case with in-house
backup infrastructure and software.

Setup and configuration are as simple as installing agents on 
protected systems and support, if needed, is provided by the MSP.
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Despite the now de facto standard encryption of data in-transit
and at-rest in the cloud, security concerns are still a major impedi-
ment for more rapid adoption.

With ROBOs spread around the globe, compliance and privacy
requirements further complicate cloud backup adoption. In most
cases, the geographic location of data in the cloud is unknown,
which poses a challenge in countries that require data to stay
within defined geographic boundaries. “Strict privacy requirements
in some European countries are in conflict with regulations like
the USA Patriot Act, which basically enables the government to go
through any data,” ESG’s Whitehouse noted. Customers who opt
for cloud-based backup can choose from a fast-growing list of
cloud backup providers. Business-level cloud-based backup offer-
ings are available from EMC with Mozy, Carbonite, Symantec with
Backup Exec.cloud, IBM with SmartCloud Resilience, i365 and Iron
Mountain, as well as many regional providers.

Using a cloud backup service with a local backup data copy.
Direct backup into the cloud has the same restore challenges as
backup to a centralized data center when a local copy of the back-
up isn’t retained. It works well if the amount of protected data is
small, but can be problematic for larger amounts of data. If a lot
of data needs to be restored, some service providers offer an option
to have backup data shipped to customers on a disk or network-
attached storage (NAS) device. Some services, such as i365, pro-
vide an on-site option to cache the latest backup on-premises to
enable local recovery. “Although there are a large and growing
number of cloud backup MSPs, most only support directly backing
up into the cloud and only very few provide an on-premises option
for quick recovery,” StorageIO’s Schulz said.

Do-it-yourself cloud backup. The benefit of delegating ROBO
backups to a cloud backup service is best suited for small to mid-
size companies with limited IT resources. For larger firms and com-
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panies that want to supplement in-house backup infrastructure
with cloud storage, an external backup service provider usually 
isn’t the best option, mostly because they’re difficult to integrate
into the existing backup infrastructure and are likely to end up as
isolated backup islands that run in parallel and are independent of
the existing backup environ-
ment. If the intention is to
extend existing backup 
infrastructure into the cloud,
direct backup to cloud stor-
age from the likes of AT&T,
Amazon, Microsoft, Nirvanix
and Rackspace is the way to
go. Direct backup to cloud
storage can be done from
the backup application, if it
supports cloud storage, or
via a cloud backup gateway.
While Arkeia Network Backup, CommVault Simpana, and Symantec
NetBackup and Backup Exec support cloud storage as a backup 
target, EMC Avamar, EMC NetWorker and IBM Tivoli Storage Manager
currently don’t support direct backup to the cloud.

Cloud backup gateways such as Riverbed Whitewater decouple
cloud backup from the backup application. Akin to backup target
appliances, cloud backup gateways are disk targets to which back-
up applications write. They manage communication and interface
with cloud storage providers, and perform tasks such as dedupli-
cation, compression, encryption and scheduling. Furthermore, they
allow recent backups to be kept on-premises for quick recovery.

ROBO BACKUP TRENDS
The dismal state of ROBO backups should be a specter of the past.
With the emergence of non-tape-based options, there’s no longer
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an excuse for mediocre and negligent data protection of remote-
office and branch-office data. From technical advances in network-
ing and security, backup applications with features like dedupe and
cloud integration, to cloud backup MSPs and cloud backup gate-
ways, IT managers now have an arsenal of options to judiciously
and cost-effectively protect remote-office data. Even though tape
is still alive in many places, the trend is clearly toward disk-based
backups, centralization and adoption of the cloud as a viable 
backup media. 2

Jacob N. Gsoedl is a freelance writer and a corporate director for business
systems.
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FILE STORAGE IS front-page news in the data storage world
these days, with talk of “big data” and the relentless growth

of end-user information forcing us to focus our attention—
and storage infrastructure efforts—on storage systems for file
data. The good news is that storage vendors appear to be up to
the task, with users generally expressing high satisfaction with
their products on the sixth Storage magazine Quality Awards for
network-attached storage (NAS).

Oracle Corp. storage users are apparently the most satisfied
among the legions of NAS users. Their high marks across the
spectrum of service and reliability propelled Oracle to the highest
ratings among both enterprise and midrange NAS systems.

Over our six NAS Quality Awards surveys, we’ve seen six vendors
garner top honors in the enterprise group and three winners among
midrange NAS systems since NetApp Inc.’s earlier dominance
when it won the first three Quality Awards. In this year’s survey,
average ratings for both groups set records with new highs in
every category except two.

Oracle NAS comes 
up big—twice

With a lineage that goes back to Sun and StorageTek, 
Oracle’s NAS boxes are meeting, and maybe 
exceeding, expectations. BY RICH CASTAGNA
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Overall ratings
ENTERPRISE. Oracle’s
7.36 is the highest overall
score we’ve seen in all
the NAS Quality Awards
surveys. EMC Corp. set
the record in the previous
survey, but Oracle bested
that mark by more than
half a point. Oracle set
the record by earning the highest marks in all five ratings categories, with
an unprecedented score of more than 7.00 in each category. EMC’s show-
ing was nearly as impressive, finishing with a 6.99 overall score, which
would have easily won any previous NAS survey.

Oracle’s ratings were strong across all categories, with its highest
marks coming for its sales efforts, product feature sets, and relatively
quick and painless deployments. EMC was also a strong challenger in 
all five categories, posting sterling scores that included two 7.00-plus
ratings, with the other three coming in at 6.92 to 6.98. The other vendors
also fared well, with Dell Inc. posting a very respectable 6.54 to finish
third, followed by NetApp (6.40) and Hewlett-Packard Co. (6.13).

MIDRANGE. In winning
the midrange group, Ora-
cle didn’t set a new overall
score record, but it did
manage to tie the best
overall mark, a 7.15 set by
IBM on the last survey.
IBM couldn’t quite repeat
its record-setting perform-
ance, but it earned a 7.02
to finish second—only the
third 7.00-plus overall
score ever among
midrange NAS.

Oracle and IBM battled
through the five rating
categories, with Oracle prevailing on four and IBM finishing first for
sales-force competence. IBM came in second for three categories and
third in the final one. NetApp’s solid 6.75 was good for an overall third
place, followed by HP (6.42), EMC (6.35) and Dell (6.15).
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Sales-force
competence
ENTERPRISE. Across all
the NAS Quality Awards
surveys, no vendor had
ever cracked the 7.00
mark for the sales-force
competence rating cate-
gory, but this time Oracle
plowed right through that
barrier and didn’t stop 
until it reached 7.45. That
astounding score was
earned based on state-
ment scores ranging from
7.32 to 7.56, with Oracle’s
highest ratings coming
for keeping its customers’
interests foremost, being
knowledgeable about its
customers’ industries and
being flexible. EMC’s 6.92
in the category put it
comfortably in second,
just ahead of HP (6.89).

MIDRANGE. IBM scored
approximately 7.00 for all
sales-force competence
statements to finish with
a winning 7.20 average,
which was high enough
to put it well ahead of
second-place finisher 
Oracle (6.94). NetApp
posted very consistent
scores, ranging from 6.38
to 6.89, across the six cat-
egory statements for a
laudable third-place 
average of 6.66.

ENTERPRISE: SALES-FORCE COMPETENCE

BREAKING DOWN THE NUMBERS

• Enterprise NAS vendors provide solid backup for 
their sales teams, as evidenced by the overall 
average of 7.08 for the statement “The vendor’s 
sales support team is knowledgeable.”

• Before Oracle’s achievement, no NAS vendor/product 
had ever received 7.00-plus scores for every state-
ment in the sales-force competence category.

• EMC had three 7.00 scores, highlighted by a 7.25 for 
having a knowledgeable sales team; HP had the 
other two 7.00-plus statement scores in the category.

MIDRANGE: SALES-FORCE COMPETENCE

BREAKING DOWN THE NUMBERS

• IBM had the highest scores for all six statements in 
the sales-force competence category.

• IBM’s highest marks were for having flexible sales 
reps and knowledgeable sales support teams.

• Oracle netted two over-7.00 scores: a 7.28 for 
knowledgeable support teams and a 7.04 for 
“My sales rep keeps my interests foremost.”

• NetApp’s strengths came from its sales support 
teams (6.89) and being knowledgeable about its
customers’ industries (6.87).
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Initial 
product quality
ENTERPRISE. Oracle
posted one of its top 
category averages (7.43)
to take initial product
quality honors. In doing
so, Oracle showed re-
markable consistency,
with scores ranging from
7.38 to 7.44 on the six
statements in this cate-
gory, including four 7.44
ratings. EMC didn’t threaten
Oracle’s dominance, but
its second-place category
average of 6.92 is the
second highest ever
recorded. Dell was a 
distant third with a 
still-strong 6.50 score.

MIDRANGE. IBM gave 
Oracle a run for its money
in the midrange initial
product quality category,
ultimately finishing sec-
ond with a notable 7.21 to
Oracle’s 7.33. IBM topped
Oracle on three of the 
six statements, but was
somewhat undone by the
“good value for the mon-
ey” statement when it
scored a 6.69 to Oracle’s
7.39. NetApp had two
above-7.00 statement
scores for an overall 6.83
for third, while HP had a
single 7.00 on its way to a
category average of 6.72.

ENTERPRISE: INITIAL PRODUCT QUALITY

BREAKING DOWN THE NUMBERS

• Oracle’s 7.44 statement scores were earned for 
products that need little vendor intervention, 
requiring a reasonable amount of professional 
services, ease of use and good value.

• The “good value for the money” statement is a key 
indicator in this category, and all vendors scored 
well: Oracle (7.44), EMC (6.79), Dell (6.47), NetApp 
(6.07) and HP (6.00).

• EMC had the only other two 7.00-plus statement 
scores: a 7.12 for installing without defects and a 
7.06 for not needing too much in the way of 
professional services.

MIDRANGE: INITIAL PRODUCT QUALITY

BREAKING DOWN THE NUMBERS

• Midrange NAS vendors are getting it right the first time: 
The across-the-board average for “This product was 
installed without any defects” was an impressive 6.92.

• This is the first time that two vendors—Oracle and 
IBM—had averages of more than 7.00 for the initial 
product quality category.

• Oracle’s 7.39 for the key “good value for the money” 
statement easily led the field, but the others also 
scored well to yield a group average of 6.64 for this 
statement.
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Product 
features
ENTERPRISE. Even after
a good sales experience
and a problem-free 
implementation, it still
comes down to what the
system can do. Apparently,
Oracle users are happy
enough with their sys-
tems’ capabilities to help
earn the vendor a 7.47
score for features. That’s
the highest-ever score 
for enterprise NAS, and 
it helped build an overall
group average for the
product features category
that was also a record
breaker. EMC finished
second with a 7.04, the
second-best score ever
and enough to have pre-
vailed in previous surveys.

MIDRANGE. IBM racked
up three statement
scores of more than 7.00
to earn a category aver-
age of 6.99, but couldn’t
overtake Oracle’s six 
7.00-plus tallies and 7.24
category score. System
capabilities don’t seem 
to be a concern among
midrange NAS products,
as all vendors fared well
in this category. The over-
all category average was
6.66, enough to edge out
the last survey’s average.

ENTERPRISE: PRODUCT FEATURES

BREAKING DOWN THE NUMBERS

• Oracle’s top scores were a 7.56 for management 
features and a 7.50 for mirroring features.

• EMC was the only other vendor getting 7.00-plus 
scores: a 7.08 for mirroring features, 7.15 for 
management features and 7.30 for capacity scaling.

• NetApp was again the model of consistency, finishing
third with a 6.66 average built on scores ranging from 
6.35 to 6.93 on the category’s seven statements.

MIDRANGE: PRODUCT FEATURES

BREAKING DOWN THE NUMBERS

• Oracle’s highest marks were posted for mirroring 
(7.39) and management (7.34); its lowest score was 
a still-lofty 6.93 for “This product is interoperable 
with other vendors’ products.”

• IBM’s three above-7.00 scores included a 7.33 for 
mirroring, 7.23 for remote replication and 7.15 for 
snapshots.

• NetApp’s sturdy third-place 6.85 featured a 6.94 for 
snapshotting and a 6.94 for remote replication.
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Product 
reliability
ENTERPRISE. This was a
closely contested category,
but Oracle triumphed
once again with five 7.00-
plus scores to four for
EMC for an overall edge 
of 7.28 to 7.10, respectively.
Product reliability is typi-
cally one of the strongest 
categories for enterprise
NAS products, and all 
finalist vendors performed
well this time; Dell
showed its enterprise
muscle with good scores
on patching issues to
come in third with a 6.68,
followed by NetApp (6.38)
and HP (6.30).

MIDRANGE. Oracle was
pressured by IBM for
midrange NAS reliability
honors but ultimately
outpaced its rival, 7.22 
to 7.00. Of the five state-
ments in this category,
Oracle had only one 
sub-7.00 score, while 
IBM had two. Third-place
finisher NetApp (6.70) had
the only other above-7.00
statement score in the
group for systems that ex-
perienced little downtime.

ENTERPRISE: PRODUCT RELIABILITY

BREAKING DOWN THE NUMBERS

• Oracle had the top single statement score with a 7.44 
for “The product meets my service-level requirement.”

• EMC registered the second-highest statement 
score, a 7.37 for the key statement “This product 
experiences very little downtime.”

• You can apparently count on enterprise NAS, as 
scores for the downtime statement were solid 
across the board for an aggregate 6.91 average. 

MIDRANGE: PRODUCT RELIABILITY

BREAKING DOWN THE NUMBERS

• Three vendors scored more than 7.00 for the 
statement “This product experiences very little 
downtime”: Oracle (7.46), IBM (7.15) and NetApp (7.05).

• IBM’s 7.17 for “Patches can be applied nondisruptively” 
was the best in the group.

• Vendors might want to revisit their upgrading 
procedures: “Vendor provides comprehensive 
upgrade guidance” netted the lowest averages 
among all vendors.
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Technical 
support
ENTERPRISE. We’ve said
many times that a solid
support system can help
a vendor get back into a
user’s good graces with
timely fixes and tech 
advice. This group of 
enterprise NAS vendors,
led by Oracle’s 7.17 cate-
gory average, posted the
best overall average sup-
port score to date. Oracle
snared 7.00-plus scores
for seven of the eight 
category statements, but
EMC put up three sevens
en route to a 6.98. Dell
(6.64) registered its third
third-place showing.

MIDRANGE. Oracle had
five scores of 7.00 or 
better on its way to a 
category-leading average
of 7.02. IBM (6.70) had the
only other two 7.00-plus
ratings, but it wasn’t
enough to prevent Big
Blue from being nudged
out by the ever-steady
NetApp, which built its
second-place 6.71 on 
another narrow range 
of scores running from
6.59 to 6.97.

ENTERPRISE: TECHNICAL SUPPORT

BREAKING DOWN THE NUMBERS

• Oracle’s highest mark was for taking ownership
of customer problems (7.33); it scored nearly as
well for timely problem resolution (7.30) and 
documentation (7.29).

• EMC meets expectations: EMC picked up the highest 
statement score in the category with a 7.43 for 
“Vendor supplies support as contractually specified.”

• Do vendors need better buddies? The lowest average 
among all vendors was a 6.29 for “Vendor’s third-
party partners are knowledgeable.” 

MIDRANGE: TECHNICAL SUPPORT

BREAKING DOWN THE NUMBERS

• The highest single statement score was Oracle’s 7.22 
for providing adequate training; the second highest 
was IBM’s 7.18 for supplying support as contractually 
specified.

• Four of the six vendors received their lowest ratings 
for “The vendor provides adequate training.”

• Oracle had ratings of 7.11 for three statements: timely 
problem resolution, taking ownership of problems 
and documentation.
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Tops in TB and
‘do it again?’
It doesn’t have any bearing
on the Quality Awards sur-
vey rankings, but we ask
how much of a commit-
ment respondents have
made to each vendor’s
products in terms of in-
stalled capacity. When it
comes to its users’ average
installed capacity, NetApp
edged Oracle with 104 TB to
Oracle’s 102 TB. Enterprise
stalwart EMC wasn’t far off
with 99 TB.

Oracle’s midrange NAS
users reported an average
installed capacity of 94 TB,
well ahead of EMC’s 83 TB,
followed by NetApp (62 TB),
IBM (61 TB) and Dell (60 TB).

We also asked if respon-
dents would make the same
purchase again given what
they know now. Fairly often
we don’t see a direct corre-
lation between ratings 
winners and “buy again” 
favorites, which may just 
be a case of growing com-
fortable with a product over
time. For enterprise NAS,
the buy-again numbers
track the rankings fairly
closely, with 97% of Oracle
users ready to sign on the
dotted line again. Oracle
also topped the charts
among midrange vendors,
although less impressively,
with 89% saying they’d
come back for more.
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About the survey
The Storage magazine/SearchStorage.com Quality Awards are designed to identify
and recognize products that have proven their quality and reliability in actual use. The
results are derived from a survey of qualified Storage/SearchStorage.com readers
who assessed products in five main categories: sales-force competence, product
features, initial product quality, product reliability and technical support. Products
are rated on a 1.00-8.00 scale, where 8.00 is the most favorable score. This is the
sixth edition of the Quality Awards for NAS systems; there were 206 responses to
the survey with ratings of 389 products/product lines.

Products in the survey
These products were included in the Quality Awards for NAS survey. 
The number of responses for each finalist is shown in parentheses.

ENTERPRISE

DataDirect Networks Inc. 
NAS Scaler/GRIDScaler/

EXAScaler/xSTREAMScaler*

Dell Inc. 
PowerVault NS-480/Compellent 

Storage Center zNAS (17)

EMC Corp. 
Celerra NS-480/NS-960 or VG8 or VNX

7500 NAS or Isilon IQ X-Series (53)

Hewlett-Packard (HP) Co. 
StorageWorks EFS Clustered Gateway or

StorageWorks X5000/X9000 
Storage Systems (13)

Hitachi (HDS) Essential NAS Platform 1000
Series or NAS Platform 3000 Series

(BlueArc Titan 3000 Series)*

IBM N6000 or N7000 or Scale Out 
Network Attached Storage (SONAS)*

NetApp FAS3000/3100 or FAS6000 
(all with NAS interface) (72)

Oracle Corp. Sun Storage 74xx Unified
Storage System (with NAS) (34)

Panasas Inc. ActiveStor 9 Series/
11 Series/12 Series or HC Series*

Pillar Data Systems Axiom NAS*

MIDRANGE

Dell PowerVault NS120 or
NX200/NX300/NX3000/NX3100/NX4 (27)

EMC Celerra NX4, NS-120, VG2, VNXe 5000
Series NAS or Isilon IQ S-Series (53)

Hewlett-Packard (HP) StorageWorks
X300/X500 Data Vault or X1000/X3000 

Network Storage Systems (13)

Hitachi (HDS) AMS2000/1000/500/200 or
WMS100 with NAS Option or 

BlueArc Titan Mercury 50/100*

IBM N3000/N5000 (13)

NetApp FAS2000 (with NAS interface) (39)

Oracle Sun Storage 71xx/72xx/73xx Unified
Storage System (with NAS) (28)

Overland Storage Inc. Snap Server
DX1/DX2/210/410/620/650/N2000*

Panasas ActiveStor 7 Series/8 Series*

Silicon Graphics Inc. (SGI) InfiniteStorage
File Serving series*

* Did not receive enough responses 
to qualify as a finalist
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ASED ON A RECENT Enterprise Strategy Group (ESG) survey on solid-
state storage adoption trends among 223 IT professionals, there’s
no escaping the conclusion that solid-state storage—once viewed
with skepticism due to price and performance tradeoffs—is be-
coming a mainstream part of enterprise storage environments.
Survey participants represented enterprise-class organizations
(1,000 employees or more) in North America. For the purposes of
this survey, “solid-state storage” was defined as storage that uses
solid-state memory (most frequently in the form of various types
of flash memory, but can also include DRAM) to store data. That
means it resides in a storage system (in the form of a solid-state
drive or SSD), in a storage controller, in a server or in a standalone
appliance. However, for the purposes of this survey, solid-state
storage didn’t include solid-state drives for desktop or laptop PCs,
or portable flash storage devices, such as USB drives.

SOLID-STATE TRENDS
To understand the relevance of the study, it’s important to note
that it showed solid-state storage usage, not just awareness, is in-
creasing. More than one-third of total respondents indicated their
organizations are leveraging solid-state storage in some form to-
day. In addition, 17% have plans to deploy the technology within

hot spots | terri mcclure

Solid-state storage proving its
worth among users

More than one-third of total respondents to a recent
ESG survey said their organizations are leveraging

solid-state storage in some form today.



STORAGE

Storage 
predictions

Think power
plus IOPS

Pick the 
right DR site

Back up 
remote sites

Quality Awards:
NAS systems

Solid-state goes
mainstream

Scale-out NAS:
Under the hood

Keeping track 
of capacity

Sponsor
resources

48 STORAGE January 2012

the next 12 months, while another 18% are in the evaluation phase.
Given the pervasive media coverage of flash drive technology—
whether pertaining to enterprise IT systems or endpoint devices
like laptops—it’s not surprising that only 2% of respondents said
they’re not familiar with solid-state storage.

While there are a number of ways to leverage flash memory 
to accelerate performance, SSDs are the most common type of
solid-state storage implementation. Because the latest wave of
solid-state usage started with enterprise data storage vendors
shipping external disk storage subsystems with solid-state drives,
it’s not surprising that nearly half of current users leverage this
option today. Likewise, almost 50% of potential adopters expect
to use solid-state drives in an external disk storage subsystem
within the next 12 months to 18 months. Looking ahead, standalone
solid-state storage appliances—whether serving as primary storage
or a cache—appear poised to make the most significant gains
over the next 18 months in
terms of market adoption
among both current users
and potential adopters.

Performance is still
viewed as the biggest solid-
state storage adoption driver,
but reliability is also being
recognized as a chief bene-
fit. Improved performance is
the most recognized advan-
tage solid-state storage provides over traditional mechanical drives;
however, as recently as a few years ago, there was considerable
negative press about solid-state longevity and duty cycles, so
many viewed this as a potential solid-state concern. Because hard
disk drives (HDDs) have moving components, solid-state storage is
typically more reliable, which many current users have witnessed
firsthand. Improved reliability/mean time between failures (MTBF)

Performance is still
viewed as the biggest
solid-state storage
adoption driver, but 
reliability is also being
recognized as a chief
benefit.
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is another important attribute to potential adopters, suggesting
these organizations are looking for long-term value out of their
solid-state storage investments.

ESG found that solid-state is often purchased in association
with particular applications and/or workloads, but there’s a shift
toward broader usage. Nearly two-thirds of current solid-state
storage users report their organizations purchased the technology
to alleviate performance challenges associated with a specific 
application. Conversely, more than half of potential solid-state stor-
age adopters don’t believe their organizations will deploy the tech-
nology as a means to address specific application performance
challenges. In addition, current users were more than two times 
as likely as potential adopters to single out I/O bottlenecks caused
by server virtualization as the primary reason for initial solid-state
storage adoption. These two points highlight solid-state storage
technology’s shift toward broader/more horizontal applicability.

There’s a tight link between the use of solid-state storage and
automated tiering. Automated storage tiering supports the concept
of aligning more in-demand data with a higher performing storage
tier, such as solid-state. It makes sense that a significant number 
of organizations, both current users and potential adopters of solid-
state storage, have seen tiering serve as a catalyst for solid-state
storage adoption. Conversely, nearly one-third of current solid-state
storage users report the technology drove their initial deployment
of automated tiered storage.

PRICING CONCERNS
Lofty pricing is a stigma attached to solid-state storage and a 
deterrent to adoption in some cases, according to the survey.
However, there’s potentially good news to be gleaned from the
fact that current users are significantly less likely to identify cost
as a challenge. This suggests that many in this population are 
deriving value from the actual deployment of solid-state storage.



Because solid-state storage still carries a significant price premium,
there’s additional pressure on IT decision-makers to ensure a satis-
factory return on these investments. As such, it makes sense that
a majority of both current users and planned adopters of solid-
state storage view the brand of the actual components as either
critical or very important in their purchase decisions. Most current
users and potential adopters also reported that components vendors
and system vendors have equal sway over solid-state decisions.

Although prices have 
been declining steadily, 
solid-state storage is still
expensive relative to HDDs.
It follows, then, that more
than half of organizations
with no interest in solid-
state storage point to its
cost relative to HDDs as 
an impediment to adoption.
The other significant barrier
to solid-state storage imple-
mentation is the feeling that the technology is still relatively im-
mature at this point—not an uncommon sentiment toward new
and leading-edge IT solutions.

THE BIGGER TRUTH
Given that just about every storage vendor is actively promoting
the benefits of solid-state, it seems like a foregone conclusion
that the technology will continue to ramp up over the next cou-
ple of years. Considering the large number of emerging startups,
the choices for IT organizations will be plentiful. Indeed, as user
knowledge of solid-state capabilities improves, and the functional
and financial value of vendor offerings increases, broad adoption
of solid-state looks inevitable.
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Because solid-state
storage still carries a
significant price premi-
um, there’s additional
pressure on IT decision-
makers to ensure a 
satisfactory return on
these investments.



Solid-state won’t replace hard disk drives; HDDs will continue 
to dominate the bulk capacity and revenue number. Instead, a 
relatively small amount of solid-state will be standard practice 
in most environments. And it’s likely to be less connected to spe-
cific applications, at least from a purchase decision perspective,
and more likely to be employed more as a horizontal infrastruc-
ture “turbo boost” powered by caching or automated tiering soft-
ware. This means the percentage of I/O handled by solid-state will
far outstrip its share of the storage dollar spend or total installed
disk-based storage capacity. This may change years from now as
more advanced foundational solid-state technologies emerge. But
for the moment, solid-state looks set to become a small but valu-
able play in capacity terms, but a huge I/O play in the storage
game. 2

Terri McClure is a senior storage analyst at Enterprise Strategy Group,
Milford, Mass.
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So how much do you think you know about RAID?

Find Out For Yourself and Test Your Knowledge with Our Exclusive RAID Quiz!

And don’t forget to bookmark this page for future RAID-level reference.

The Web’s best resource on storage for SMBs

Test your knowledge at SearchSMBStorage.com/RAID_Quiz

Confusing

Hard to Remember

Useful

All of the above

Memorizing RAID level
definitions and knowing which

level does what can be:

http://searchsmbstorage.techtarget.com/quiz/RAID-data-storage-for-beginners-A-RAID-quiz
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sCALE-OUT NETWORK-ATTACHED STORAGE (NAS) has arrived. But if you
said it’s been around for a while, you’d also be right—sort of. But
using a clustered file system and building NAS around it was far
from being real NAS. NAS implies simplicity, and those home-cooked
systems never quite fulfilled that requirement.

Isilon, now a part of EMC, is probably most responsible for mak-
ing scale-out NAS a reality. Isilon came to market approximately a
decade ago and struggled to educate us on the virtues of scale-out
architectures. It was an uphill climb as NetApp and EMC, lacking
such an architecture, trivialized its need. But Isilon prevailed.

NetApp recognized the potential of scale-out and bought Spin-
naker Networks in 2003. It took a while to get everything integrated,
but NetApp is now fully in the scale-out NAS game. Dell is, too, after
acquiring Exanet, and offers PowerVault or EqualLogic storage be-
hind Exanet software. Hewlett-Packard (HP) also went the acqui-
sition route and picked up Ibrix, which it uses in front of LeftHand
Networks or 3PAR storage. IBM used its own General Parallel File
System (GPFS) as the basis of its Scale Out Network Attached
Storage (SONAS). Hitachi recently bought BlueArc, which, for all
practical purposes, also had a scale-out NAS offering. Smaller
players, including DataDirect Networks (DDN) and Panasas, are
also in the market. Scale Computing, focused on the small- and
medium-sized business/small-and medium-sized enterprise

read/write | arun taneja

Not all scale-out NAS 
systems are created equal

You may already be sold on the concept of scale-out
NAS, but scale-out systems vary widely and you’ll

have plenty of decisions to make before buying one.



(SMB/SME) market, has a scale-out product that uses IBM’s GPFS
on top of its own scale-out block offering.

Every major storage player now has a scale-out NAS product
and they’re enthusiastically behind the architecture. But all scale-
out NAS systems aren’t the same. Here are some things to consider
if you’re shopping for one. 

Just as one vendor’s block array differs from another’s, scale-
out NAS products vary from vendor to vendor. Differences include:

• Scalability, how capacity is added, scaling capacity vs. 
performance, new node assimilation and data redistribution

• Minimum configuration

• Number and types of nodes, amount of storage with each node

• Throughput-centric vs. IOPS-centric vs. balanced

• System manageability, ability to partition system

• Single file throughput, single file system throughput

• Impact on performance on loss of a node, number of nodes 
that can be lost without losing data

• How data is protected internally, rebuild times when 
the system is vulnerable and how systems are backed up

It would take too long (and too much space) to go into detail on
each of these factors, but your next strategic purchase of NAS will
likely be a scale-out system so you should be prepared. Each vendor
will claim its systems are infinitely scalable, and they’ll all be wrong.
Ignore the theoretical limits and just focus on what the system’s
practical limits are.

One of the most important considerations is whether the appli-
cations you run on the scale-out system are throughput-centric or
IOPS-centric. When Isilon first appeared, it was targeted squarely
at the media and entertainment market, which means storing and
accessing very large audio and video files (applications that are
throughput-centric), so IOPS aren’t that important. But if you’re
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dealing with a large number of small files and requests from 
thousands of users, it’s all about IOPS.

All scale-out NAS systems have a global namespace, but there
are differences under the covers. NetApp, for instance, aggregates
smaller namespaces into a global one, whereas EMC Isilon creates
a single namespace with its OneFS file system. This distinction
may not be relevant for all IT buyers, but you should be aware of
the difference.

Be particularly careful about configuration starting points. If 
an individual node is very powerful and you need three nodes 
minimum to start, then the starting price may be out of range. 
But if the node is too small for your applications, you may need
too many to build a reasonable system when you consider power,
heat, space and cost.

It’s crucial that the system you choose be able to handle the
number of files you’ll want to store over time. If the number is in
the billions (as with a Web 2.0 application or an archival system),
you need to be very particular about the system you buy. Very few
systems can deal with such high numbers today. That’s why so
many public clouds are built on object-based designs rather than
clustered file systems.

Finally the consensus is that scale-out is the way to go, so you
might as well accept that premise. But you’ll still have to figure
out which one is right for your environment. Hopefully, these tips
will put you on track to ask all the right questions. 2

Arun Taneja is founder and president of Taneja Group, an analyst and con-
sulting group focused on storage and storage-centric server technologies.
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Users arm themselves for the 
battle with capacity management 

COPING WITH CAPACITY is an ongoing battle. Our respondents reported that their firms
added an average of 59 TB of disk capacity this year to top off average installed
storage at a hefty 413 TB. And if disk capacity wasn’t enough to keep an eye on,
our group reported an average stash of 451 TB of data on tape. Keeping track of
triple-digit terabytes is no easy task, but 47% make do with the tools that come with
their arrays; 26% use a special point tool or storage resource management (SRM)
app; and 13% rely on that old storage management mainstay, Excel. Whatever tool
they use, only 22% feel they have a handle on what’s being used and what’s not,
while 56% feel their estimates are within 10% or 20% of reality. Forty-six percent
fight back against capacity with thin provisioning, while 72% use the best capacity
management tool around: They enforce some form of data deletion. —Rich Castagna

“ There isn’t a single utilization tool that we can use 
heterogeneously without complicated agents—only point
solutions and a lot of manual tracking.”   

—Survey respondent
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59%

How accurate is your estimate of 
how much of your disk space 

is actually being used? 

Of installed capacity 
is being used

How much of your installed capacity 
is currently being used? 

Do you delete data on a regular basis or
require users to delete data regularly?*

32% We limit how much data each user 
can keep on our networked storage

31% We ask users to delete files regularly
28% We don’t delete
26% We delete specific types of data
22% We delete data after it reaches a 

certain age
3% Other

*Multiple selections were permitted

Other
Really just a guess
50/50 chance it’s accurate
Exact

Pretty close; off by 
10% to 20%

56%
22%

15%

5% 2%

0 5 10 15 20 25
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February
2011 Products of the Year

The results are announced for Storage
magazine’s and SearchStorage’s
Product of the Year awards. Gold,
Silver and Bronze recognition will be
awarded in six categories: Backup 
and Disaster Recovery Software 
and Services, Backup Hardware,
Networking Equipment, Storage
Management Tools, Storage Systems
and Storage System Software.

New Tape Techs
A lot of people may think tape has
gone away (and some disk backup
vendors might wish it would), but tape
is actually thriving these days, with
steady advancements in bread-and-
butter specs like capacity and speed,
and with new technologies that make
tape viable for new applications.

How Do Storage Stacks Stack Up?
They’re not quite checkout line impulse
buys, but vendors are making all-in-
one storage stacks pretty attractive
and compelling for some environments.
Is it a case of less than best of breed,
or are these storage+servers+
network+software packages really
good deals?
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• Backup and Restore for Google Apps - Free Trial

• Liberate your data from the cloud with Snapshot (Free from Backupify)

See ad page 20

• Solve performance hungry application needs with high performance solid state flash 
storage

• Learn about Broadleaf’s expertise in data storage, protection, virtualization and 
collaboration
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• Traditional Backup is Dead - Are You Prepared?

• Osterman Research: The Risks of Social Media
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• Lilien Resources
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• Best Storage for Virtualized Environments

• IDC White Paper: Maximizing the Benefits of Virtualization and Consolidation in Midsized
Firms with Network Storage
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• 6 Tips for Selecting HDD and SSD Drives - by Gary Watson, CTO, Nexsan

• Disk vs. Tape: What’s the Truth About Cost and Reliability?
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• Data Deduplication for Dummies
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