
 

CASTAGNA:  
BUY OR BYE-BYE?  
TURMOIL IN  
THE STORAGE SPHERE

TOIGO:  
ARE HELIUM-FILLED  
DRIVES JUST MORE HOT AIR?

BUFFINGTON:  
VIRTUALIZE SERVERS  
FOR BETTER BACKUP

MATCHETT:  
NETWORKED STORAGE 
MIGHT BE RIGHT FOR  
HADOOP

SNAPSHOT:  
NEW STORAGE  
ARCHITECTURES MAKE  
INROADS

10 WAYS TO MESS  
UP YOUR DR PLAN

STORAGE FOR  
REALLY BIG FILES

FEBRUARY 2014 
VOL. 12 | NO. 12

STORAGE
Managing the information that drives the enterprise

THE BEST 
STORAGE PRODUCTS 

OF 

2013
THE JUDGES’ VOTES HAVE BEEN TALLIED AND THE RESULTS ARE IN: 

THESE 16 PRODUCTS STAND OUT AND ARE LIKELY TO EARN YOUR ATTENTION IN 2014.



www.storagedecisions.com


3 STORAGE n FEBRUARY 2014

HOME

BUY OR BYE-BYE?  
TURMOIL IN THE STORAGE 

SPHERE

ARE HELIUM-FILLED 
DRIVES JUST MORE HOT 

AIR?

THE BEST STORAGE  
PRODUCTS OF 2013

10 WAYS TO MESS UP  
YOUR DR PLAN

STORAGE FOR REALLY  
BIG FILES

VIRTUALIZE SERVERS FOR 
BETTER BACKUP

NETWORKED STORAGE 
MIGHT BE RIGHT FOR 

HADOOP

NEW STORAGE  
ARCHITECTURES MAKE 

INROADS

THESE ARE VERY TREACHEROUS times in the 
realm of data storage, or are they? With 
shutdowns, bankruptcies, and merg-
ers and acquisitions happening at what 
might be an unprecedented rate, it could 

make for some very nervous times for storage and IT man-
agers. On the other hand (the one you haven’t chewed 
the nails off yet), all this activity might be a sign of the 
healthy evolution of the data storage industry.

Part of the reason so much seems to be happening at 
the same time—Nirvanix and Symantec scuttling cloud 
storage services, for example, plus OCZ’s imminent de-
mise (or acquisition by Toshiba)—is that there’s been 
an enormous amount of activity around storage tech-
nologies and products over the last couple of years. It 
doesn’t take much effort to easily tick off a half-dozen or 

so technologies and tools that are challenging the storage 
status quo: cloud storage, object-based systems, flash,  
prepackaged appliances, virtual storage controllers, vir-
tual machine-specific storage systems, cloud disaster 
recovery, file sync and share, Hadoop and Hadoop-ish 
storage constructs …

Whew! With all that good stuff happening and inno-
vation popping up all over the place, it’s almost inevitable 
that some players will succeed—some spectacularly—
while others will bite the dust or be swallowed up by the 
bigger fish in the storage sea. The two best examples of 
this technical turbulence are cloud services and solid-
state storage.

When you look at what has transpired in the cloud 
storage services space in just the final months of 2013, you 
might get a sense of “déjà vu all over again,” to quote the 

Buy, buy or bye-bye?
Cloud closures, flash-in-the-pan solid-state vendors—the storage world might  
seem a little more dangerous these days, or maybe it’s just innovation at work.

EDITORIAL  |  RICH CASTAGNA

http://searchstorage.techtarget.com/opinion/A-look-at-the-data-storage-industry-clouds-BlackPearl-and-helium
http://itknowledgeexchange.techtarget.com/storage-soup/symantec-plans-to-ditch-backup-exec-cloud/
http://itknowledgeexchange.techtarget.com/storage-soup/symantec-plans-to-ditch-backup-exec-cloud/
http://searchcloudstorage.techtarget.com/essentialguide/Cloud-storage-2013-Nirvanix-dies-others-bloom
http://searchcloudstorage.techtarget.com/essentialguide/Cloud-storage-2013-Nirvanix-dies-others-bloom
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EDITORIAL  |  RICH CASTAGNA

great philosopher Lawrence “Yogi” Berra. As some cloud 
storage services vaporize, it’s easy to draw parallels to the 
days of “irrational exuberance” when cloud storage pur-
veyors (they were probably called MSPs back then) blew 
up about as fast as they grew up during those heady days 
before the turn of the century. While there are some signs 
of similar silliness around a handful of “hot” Web proper-
ties that have accomplished everything except earning a 
profit, the cloud storage services scene is quite different 
now. There are still some shot-in-the-dark endeavors that 
are bound to fizzle into the ozone, but today cloud stor-
age is anchored by some really big players, like Microsoft, 
Google, AT&T and Amazon.

With that kind of muscle, it would probably take some 
sort of cataclysmic event for all those big boys to buy the 
farm at the same time. Could one of them pull out? Given 
the roster of leading players, that’s not very likely; but 
even if one of them packed it in, the others could easily 
take up the slack.

And there might be some upside to the Nirvanix and 
Symantec cloud shutdowns. I know it’s been a pretty big 
pain for customers of those services to deal with the clo-
sures, so I don’t mean to belittle their woes. Plenty of us-
ers and industry experts have been clamoring for cloud 
interoperability standards, so data can be moved eas-
ily from cloud to cloud. But any hopes of that actually 
happening are pinned to the efforts of so-called stan-
dards committees that include storage vendors and cloud 

providers who would much rather spend their time, 
money and energies trying to destroy each other. But 
when Backup Exec.cloud and Nirvanix went belly up, 
dozens of other cloud storage providers jumped in and  
offered to rescue the unwitting victims of the services’ 
collapse. I don’t know how helpful or successful those of-
fers of succor were (let me know how you fared), but it 
did show that the industry can whip up some “de facto” 
standards when an opportunity to scoop up some new 
business arises.

There’s just about the same amount of excitement on 
the flash side of the storage house. In 2013, keeping up 
with all the acquisitions was like trying to keep score in 
the eighth inning of the Major League Baseball All-Star 
Game—flash players came to bat, took a few swings and 
then were quickly acquired. Before the announcer could 

In 2013, keeping up with all the
acquisitions was like trying to
keep score in the eighth inning 
of the Major League Baseball 
All-Star Game—flash players
came to bat, took a few swings
and then were quickly acquired.

http://searchcloudstorage.techtarget.com/news/2240206610/Nirvanix-storage-shutdown-presents-array-of-challenges-to-customers
http://searchcloudstorage.techtarget.com/news/2240206610/Nirvanix-storage-shutdown-presents-array-of-challenges-to-customers
http://searchstorage.techtarget.com/guides/Cloud-storage-providers-comparison-How-their-services-stack-up
http://searchstorage.techtarget.com/guides/Cloud-storage-providers-comparison-How-their-services-stack-up
http://www.microscope.co.uk/news/2240205645/AortaCloud-mounts-rescue-mission-for-Nirvanix-customers
http://searchstorage.techtarget.com/feature/Data-storage-industry-mergers-and-acquisitions-in-2013-focus-on-flash
http://searchstorage.techtarget.com/feature/Data-storage-industry-mergers-and-acquisitions-in-2013-focus-on-flash
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EDITORIAL  |  RICH CASTAGNA

bankruptcy while Toshiba has a truck idling at the loading 
dock waiting to haul away OCZ’s intellectual property.

So maybe it does sound a little scary out there in stor-
ageland. But with so many innovative developments and 
novel twists to old techs, it can definitely be worth a little 
risk to try something new. n

RICH CASTAGNA is editorial director of TechTarget’s Storage Media 
Group.

say “Now batting for ...,” Cisco scarfed up Whiptail, West-
ern Digital HGST grabbed sTec and VeloBit, and SanDisk 
prowled about the flash storage aisles, dropping FlashSoft 
and Smart Storage Systems into its shopping cart.

There have also been a couple of rocky IPOs—cue 
Violin Memory and Fusion-io. And some of the pur-
chases were more on the order of fire sales than merg-
ers. sTec was limping along before HGST bought it. And 
OCZ doesn’t even have the energy to limp; it has declared 

mailto:rcastagna@storagemagazine.com
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Is helium just a lot of hot air?
Filling drives with helium doesn’t advance the art of hard disk design,  
it just makes it possible to stuff more old tech into a new package.

STORAGE REVOLUTION  |  JON TOIGO

LIKE MANY DATA STORAGE industry watchers, 
I had to repress a bored yawn late last year 
when Western Digital’s Hitachi Global 
Storage Technologies (HGST) Division an-
nounced a helium-filled disk drive with a  

6 TB capacity. For one thing, Seagate had comparable 
technology for many years but chose not to build a prod-
uct around it, preferring to pursue other technologies to 
drive capacity growth. But that wasn’t even the primary 
reason for my unenthusiastic response to the news.

Simply put, helium-filled disk drives don’t do anything 
to increase capacity. Rather, engineers take advantage of 
the lower-density-than-air-hence-lower-friction properties 
of the gas to design a drive that violates the design trends 
that drive makers have been pursuing for some time.

For the past decade or two, the industry has tried to 

reduce the number of platters, motors, actuator arms and 
read/write heads in a given drive unit. Fewer components 
mean less stuff to break and usually cost less to manu-
facture, but there were other reasons for the trend. The 
mantra among disk drive design engineers was that capac-
ity improvements should be driven by innovative “new” 
technologies, such as gigantic magnetoresistive heads, 
perpendicular magnetic recording, shingled media or bit-
patterned media in the near future, possibly augmented 
by heat-assisted magnetic recording (HAMR) or acoustic-
assisted magnetic recording.

So just adding a couple of additional platters inside  
the drive—each with its own motor, actuator arms and 
read/write heads, which is what HGST has done with its 
helium drive—isn’t really a step toward meaningful drive 
capacity improvement. Rather, it’s a step sideways.

http://searchstorage.techtarget.com/news/2240208458/HGST-Inc-launches-first-helium-drive
http://searchstorage.techtarget.com/definition/giant-magnetoresistive-effect
http://searchdatabackup.techtarget.com/answer/Tape-technologies-evolve-to-meet-growing-data-demands
http://searchdatabackup.techtarget.com/video/Preston-As-hard-drive-capacity-grows-so-does-risk-of-data-loss
http://searchdatabackup.techtarget.com/video/Preston-As-hard-drive-capacity-grows-so-does-risk-of-data-loss
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STORAGE REVOLUTION  |  JON TOIGO

high-water mark of $31 billion of a few years ago, hov-
ering today somewhere around $29 billion. Given that 
“recession,” is the return on investment for technical in-
novation being questioned by the industry bean counters? 
Have they lost faith in the time-honored and well-docu-
mented trend that technology-driven capacity improve-
ments (though not always speed improvements) in disk 
drives usually reward innovators many times over? If so, 
why are they losing their religion?

Could it be the advent of flash memory storage de-
vices? I heard a remark recently from an otherwise intel-
ligent person that flash disk is “skimming the cream” off 
the hard disk market. Such statements are a function of an 
overwhelming amount of hype for the last couple of years 
around flash and are not borne out by any respectable re-
search I’ve seen. In fact, take a look at the valuation of (and 
shareholder litigation directed at) companies like Violin 
Memory and Fusion-io. We seem to be turning a corner 
and moving away from the shiny new thing as we speak. 
So, if the disk industry isn’t pursuing real innovation in its 
products for fear of flash, it needs to stop reading the pay-
per-view prognostications of the industry analysts.

That’s my two cents. When it comes to disk capacity, I 
don’t want helium, I want HAMR. n

JON WILLIAM TOIGO is a 30-year IT veteran, CEO and managing 
principal of Toigo Partners International, and chairman of the Data 
Management Institute.

What’s next on this path: nine platters instead of 
seven in a hermetically sealed drive case or 14 platters in 
a double-height 3.5-inch drive? How long will it be before 
the vaunted power savings of a helium drive is offset by 
the number of motors that need to be added to the unit?

Frankly, if we keep going this way to improve stor-
age capacity, pretty soon we’ll be doing considerably less 
innovation in the technology of disk-based data storage 
itself. To some of us, it’s kind of a letdown, an acknowl-
edgement that the money guys have lost faith in real and 
vital changes, driven by technological improvements and 
refinements in manufacturing processes.

Two years ago, Toshiba and IBM demonstrated a 40 
TB capacity 2.5-inch hard disk leveraging a new sputter-
coating method that used lithographic techniques to create 
“mesas and valleys” on disk platters in a predictable way. 
They showed how this bit-patterned media could store sig-
nificantly more bits on the same amount of turf while not 
increasing signal loss in any meaningful way. Within the 
year, Seagate demonstrated HAMR and achieved some-
thing like 60 TB on a 3.5-inch spindle. These represented 
the kind of sea change advances that seem to occur “just 
in time”—when the solvency of disk-based storage seems 
threatened by superparamagnetism, for example.

That we haven’t moved toward implementing these 
technologies yet seems to reflect unwillingness within  
the industry to spend the money required to retool manu-
facturing lines. Analysts say the storage industry is off its 

http://searchstorage.techtarget.com/tip/How-to-overcome-flash-based-storage-limitations-to-ensure-efficiency
http://searchstorage.techtarget.com/tip/How-to-overcome-flash-based-storage-limitations-to-ensure-efficiency
mailto:jtoigo@toigopartners.com
http://www.hgst.com/science-of-storage/emerging-technologies/helium-technology
http://www.computerweekly.com/feature/Hard-drive-capacity-emphasized-over-performancefor-future-enterprise-hard-drives
http://www.princeton.edu/~achaney/tmve/wiki100k/docs/Superparamagnetism.html
http://www.computerweekly.com/news/1519022/The-future-of-HDD-technology-will-rest-on-cooperation-among-the-five-HDD-manufacturers
http://www.computerweekly.com/news/1519022/The-future-of-HDD-technology-will-rest-on-cooperation-among-the-five-HDD-manufacturers
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FOR THE ELEVENTH YEAR IN A ROW, Storage magazine and 
SearchStorage.com present the Products of the Year 
awards. These awards recognize storage products that 
were either introduced in the last year or significantly  
enhanced over a prior version. And as we’ve seen in all 
previous years, our winners in the six categories represent 
not only a wide range of technologies, but an eclectic mix 
of well-established and start-up product vendors.

Our Products of the Year competition is different from 
“Readers’ Choice” or other contests. We focus specifically 
on the past year, so a veteran product with a storied and 
well-regarded heritage may come up short compared to 
a less well-known product if the more established prod-
uct wasn’t appreciably upgraded during that time. So, the 
pursuit of a Gold, Silver or Bronze award is based largely 
on a “what have you done lately” perspective.

So, to the 16 Products of the Year winners profiled on 
the following pages: Congratulations!

Storage/SearchStorage staff

PRODUCTS OF THE YEAR

2013  
STORAGE 
PRODUCTS  
OF THE YEAR
This “Sweet 16” roster of  
storage products represents  
the leading technical  
innovations of the  
past year.
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BACKUP AND DISASTER RECOVERY SOFTWARE AND SERVICES

Veeam Software Veeam Backup & Replication v7
Veeam Backup & Replication is a backup software plat-
form designed for virtual environments. With version 7, 
Veeam added a number of key enhancements.

Built-in WAN acceleration was added, allowing or-
ganizations with remote offices or multiple data centers 
to run backups across sites without requiring a hardware 
WAN-acceleration device. Veeam claims its WAN optimi-
zation is 50 times faster than non-optimized data trans-
fer, and says it doesn’t require any agents or networking 
changes.

The company also added tape support for long-term 
data retention. According to Doug Hazelman, Veeam’s 
vice president of product strategy, this is something 

“customers have been asking about for a while.” Veeam’s 
native tape support allows customers to move backup 
data to virtual tape libraries, tape libraries and standalone 
drives for archiving. In addition, the software has the abil-
ity to track virtual machines and restore points across 
tapes, which can simplify restores.

Another addition in this version is snapshot support 
for Hewlett-Packard SANs. The software now has the 
ability to transform a storage snapshot into a backup that 
can be restored even if the array is offline. The company 
claims this feature allows organizations to take backups 
every five minutes without disruption to production sys-
tems. This approach is gaining popularity for fast restore 
times, and while it’s not unique to Veeam’s software, it’s 
an important development for the platform.

Veeam Explorer for SharePoint, another new feature, 
provides visibility into SharePoint backups, advanced 
search capabilities and improved recovery time for indi-
vidual SharePoint items. Virtual Lab for Hyper-V extends 
Veeam features such as U-AIR, SureBackup and On- 
Demand Sandbox to the Hyper-V virtual platform.

One of our judges said the software is “inexpensive, 
easy to implement, operate and use ... [a] great product 
for small- to medium-sized virtual server environments.” 
Another panelist said Veeam’s version 7 offers “excellent 
all-around functionality at an excellent price.” n

http://searchdatabackup.techtarget.com/news/2240184425/Veeam-Software-adds-WAN-acceleration-tape-support-for-VM-backup
http://searchenterprisewan.techtarget.com/definition/WAN-optimization
http://www.veeam.com/native-tape-support.html
http://www.veeam.com/san-snapshots-explorer.html
http://www.veeam.com/san-snapshots-explorer.html
http://itknowledgeexchange.techtarget.com/information-technology/veeam-backup-replication-v7/
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BACKUP AND DISASTER RECOVERY SOFTWARE AND SERVICES

Zerto Virtual Replication 3.0
Zerto Virtual Replication is a hardware-agnostic hyper-
visor-based replication tool that uses continuous repli-
cation, and automates failover and failback in VMware 
virtualized server environments. Unlike traditional array-
based replication, which requires homogeneous storage 
systems, Zerto Virtual Replication 3.0 allows for replica-
tion to any storage system as well as to hybrid and public 
clouds.

Zerto introduced a new “test before you commit” 
function in this version, which lets users test a specific 
failover point to ensure that failover will be success-
ful. The company also extended support to remote and 
branch offices, allowing multiple sites to be managed by a 

single instance of vCenter. It offers a single view of an or-
ganization’s data across physical resources spread among 
several locations. The software enables workload mobility 
between public and private clouds and user self-service. 
Zerto Virtual Replication 3.0 offers vCloud 5.1 integration 
with native support for vApps, Storage Profiles, Org Net-
works and Provider vDC; it also offers integration with 
VMware vCloud Automation Center.

The Zerto product received high marks for its inno-
vation, according to our judges. One of them called it “a 
new take on an old BC/DR technology—server-to-server 
replication with a clever twist: smart leveraging of VMs 
to, from, between clouds.” n

http://searchdisasterrecovery.techtarget.com/news/2240178679/Zerto-offers-support-for-remote-offices-updates-for-cloud-providers
http://searchdisasterrecovery.techtarget.com/news/2240168964/Logistics-firm-switches-to-hypervisor-based-replication
http://searchdisasterrecovery.techtarget.com/news/2240168964/Logistics-firm-switches-to-hypervisor-based-replication
http://searchservervirtualization.techtarget.com/photostory/2240204132/Ten-must-have-tools-for-every-virtualization-admin/6/Zerto-Virtual-Replication-makes-disaster-recovery-easier
http://searchvirtualstorage.techtarget.com/news/2240204166/VMworld-2013-storage-product-launches-cover-arrays-flash-and-cloud
http://searchvirtualstorage.techtarget.com/news/2240204166/VMworld-2013-storage-product-launches-cover-arrays-flash-and-cloud
http://www.zerto.com/blog/general/zerto-virtual-replication-3-0-explained/
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BACKUP AND DISASTER RECOVERY SOFTWARE AND SERVICES

Asigra Inc. Cloud Backup Version 12.2  
With Recovery License Model
Asigra Cloud Backup version 12.2 offers backup across 
physical, virtual and cloud environments. With version 
12.2, Asigra unveiled a new pricing model that bills cus-
tomers based on the amount of data they recover rather 
than how much they back up.

The cost for backup is fixed at $0.166 per gigabyte 
(GB) per month and recovery billing is based on a slid-
ing scale. The higher percentage of data recovered, the 
higher the per-GB cost. The highest rate is $0.50 per GB 
per month for customers who recovered 25% of their data 
over the previous six months. This cap keeps fees from 

escalating if a customer needs to restore a large amount of 
data in a short period of time. An analytics engine moni-
tors recoveries, tracking how many are performed, the 
amount of data recovered and the source of data losses.

Version 12.2 of Asigra Cloud Backup also offers cloud-
to-cloud backup for Google Apps, single-pass backup for 
Microsoft Exchange and SharePoint, and VMware VDR 
enhancements for failover/failback.

One judge said “from a feature/function basis, version 
12.2 does not add a lot, but from a business-model per-
spective, it is a paradigm shift.” n

http://searchcloudprovider.techtarget.com/news/2240188274/Asigra-enables-cloud-providers-to-base-data-recovery-prices-on-usage
http://searchsmbstorage.techtarget.com/answer/What-costs-are-associated-with-cloud-backup-services-for-SMBs-What-are-some-examples-of-vendors
http://searchcloudprovider.techtarget.com/news/2240188274/Asigra-enables-cloud-providers-to-base-data-recovery-prices-on-usage
http://www.asigra.com/cloud-backup-software
http://www.asigra.com/cloud-backup-software
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Riverbed Technology Whitewater 3.0

BACKUP HARDWARE

Riverbed Technology’s Whitewater 3.0 is a cloud storage 
gateway for backup to public or private clouds. The latest 
version introduces a new appliance family that performs 
peer replication and data pinning, and supports Syman-
tec Enterprise Vault and Amazon Glacier for cold storage 
archiving.

Whitewater 3.0 allows administrators to replicate its 
cache with another (peer) Whitewater appliance, which 
operates as a standby to recover data if a disaster disables 
the primary site. The peer appliance can work as the pri-
mary appliance for continued backup, restore and data 
protection needs, so no backup windows are missed de-
spite transitioning from a disaster recovery role to a pri-
mary data protection role.

The peer system also works in read-only mode, contin-
uously getting real-time updates from the primary White-
water appliance so it can also act as a disaster recovery 
test facility. The gateway’s data pinning capability allows 
specific data to be pinned to the Whitewater cache so 
the data is not evicted from the cache. That data protec-
tion tier ensures local access to more critical data such as 

Microsoft SQL Server backups or email archives, so ad-
ministrators have more control over which data is held lo-
cally vs. data that is pushed into the cloud for archiving.

Riverbed Whitewater physical devices can support 
data sets of up to 14.4 PB with the 2030 and 3030 physical 
device models, plus extra shelves. The physical systems 

also support 10 Gbps Ethernet to boost ingest perfor-
mance. The product family consists of three physical and 
three virtual appliances, with the largest physical system’s 
cache capacity able to scale to 96 TB and an ingest rate  
of 2.5 TB per hour. The largest virtual appliances scale  
to 8 TB of cache, with an ingest rate of 250 GB per  
hour. n 

http://searchcloudstorage.techtarget.com/podcast/Cloud-gateways-Advantages-and-vendor-offerings
http://searchcloudstorage.techtarget.com/podcast/Cloud-gateways-Advantages-and-vendor-offerings
http://searchdatabackup.techtarget.com/news/2240178402/Riverbed-Whitewater-adds-Glacier-support-virtual-appliances
http://searchdatabackup.techtarget.com/news/2240178402/Riverbed-Whitewater-adds-Glacier-support-virtual-appliances
http://searchdatabackup.techtarget.com/news/2240205685/Riverbed-Whitewater-adds-replication-data-pinning-features
https://splash.riverbed.com/community/product-lines/whitewater/blog/2013/09/20/whitewater-30-delivers-the-best-of-both-worlds
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Actifio Inc. Actifio 6.0
Actifio focuses on reducing the number of point tools 
needed for backup, recovery, archiving, development and 
test data management through the use of a single, virtual-
ized copy of data that can be put to use for multiple tasks. 
It allows users to protect, recover or access applications 
from any point in time, and provides the ability to iden-
tify and capture data from any production application.

Actifio 6.0, which is a software upgrade to the com-
pany’s previous copy data storage platform, targets cloud 
service providers and enterprises with new features such 
as multi-tenancy, on-boarding, security, billing and re-
porting. Multi-tenancy ensures the secure separation 
of users’ data, while on-boarding does data seeding and 

non-disruptive application and data migration. Version 
6.0 also allows easy integration with existing billing sys-
tems via a RESTful application programming interface 
and includes role-based access controls, encryption in 
flight and full audit logging for security. The new software 
allows admins to provision test instances and delivers up-
dated, independent virtual copies of data. It features sim-
plified development and test workflows with user-defined 
scheduled processing of data copy. Administrators can 
monitor their business service-level agreements in real-
time using a mobile management suite on iOS or Android 
devices. Actifio offers “a very different approach to data 
protection and overall data management,” said one judge. n

BACKUP HARDWARE

http://searchdisasterrecovery.techtarget.com/tip/Any-point-in-time-technologies-A-better-data-protection-strategy
http://searchdisasterrecovery.techtarget.com/tip/Any-point-in-time-technologies-A-better-data-protection-strategy
http://searchdatabackup.techtarget.com/news/2240203851/Actifio-takes-copy-data-out-of-band-for-critical-apps
http://searchdatabackup.techtarget.com/news/2240209173/School-district-uses-Actifio-to-tame-copy-data-manage-data-protection
http://www.actifio.com/reviews/review/esg-lab-validation-6-0/
http://www.actifio.com/reviews/review/esg-lab-validation-6-0/
http://searchsoa.techtarget.com/feature/Gartner-analyst-REST-APIs-gain-added-importance-in-application-integration-design
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Netgear ReadyData 516
Netgear describes its ReadyData 516 (RDD516) as a “data-
center in a shoebox” that takes enterprise features nor-
mally delivered in large storage arrays and packs them 
into a desktop form factor for small to medium-sized  
businesses that need to protect data at both core and  
remote sites.

The system scales to a maximum capacity of 24 TB 
and includes solid-state drive (SSD) caching within a 
volume, while also offering the ability to mix SSD and 
3.5-inch SATA drives within a volume for better perfor-
mance. ReadyData 516 does thin provisioning, data com-
pression and deduplication on block and file data, and 
also offers unlimited snapshots of block and file data for 

continuous data protection.
RDD516 can be used for site-to-site reproduction of 

virtual images, databases and large files via block-level 
replication, a capability that is typically beyond the reach 
of smaller businesses. One of our judges commented that 
the ReadyData 516 delivers a “lot of functionality for the 
price.”

The system reduces complexity through its patented 
NAT traversal technique that is used to set up a direct 
peer-to-peer connection between ReadyData units so no 
port-forwarding or dynamic DNS is required. It also has 
a cloud-based management portal and on-demand virtual 
private connections between units. n

BACKUP HARDWARE

http://www.netgear.com/images/ReadyDATA%20516_DS_08May13_r218-76035.pdf
http://searchdatabackup.techtarget.com/answer/What-are-the-differences-between-file-level-vs-block-level-deduplication
http://searchdatabackup.techtarget.com/answer/What-are-the-differences-between-file-level-vs-block-level-deduplication
http://online.wsj.com/article/PR-CO-20130507-908888.html
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QLogic Corp. FabricCache 10000 Series Adapters

STORAGE INFRASTRUCTURE

QLogic Corp.’s first product release from its Mt. Rainier 
server-side PCI Express (PCIe) flash cache-pooling tech-
nology is our 2013 storage infrastructure Product of the 
Year. Our judges scored the FabricCache 10000 Series 
host bus adapter (HBA) highest in innovation and perfor-
mance among the four category finalists to give QLogic 
the top prize for a second year in a row.

The Mt. Rainier adapter, which QLogic calls the in-
dustry’s first SAN adapter, combines the HBA driver, 
solid-state drive (SSD) driver and filter driver on one card 
along with caching intelligence and I/O management,  

although the server operating system sees 
it as a typical adapter.

The network-connected FabricCache 
cards can discover and communicate 

with each other to share and mirror caches and data pools 
across servers. The storage pools can then be carved into 
smaller volumes. Users can migrate virtual machines be-
tween physical servers while maintaining the cache since 
there’s only one active cache copy in the cluster.

“QLogic has [shown] some innovation here to sup-
port using flash technology for server-side caching,” one 
judge noted. Other judges commented on the adapter’s 
on-card cache and flash-cache management and “bang for 
the buck.”

This first-generation product supports 8 Gbps Fibre 
Channel (FC) SANs, but 16 Gbps FC and 10 Gbps Ether-
net cards are also on the roadmap.

The FabricCache HBA also scored highest in perfor-
mance among our judges and tied for the highest score 
in functionality, usability and management. The adapter 
can be managed with the command-line interface, QLogic 
console or with plug-ins for VMware vSphere, Microsoft 
Hyper-V and Citrix XenServer hypervisors.

QLogic sells the adapters by themselves or bundled 
with 200 GB or 400 GB PCIe single-level cell flash cards 
attached with PCIe cables. Certification with industry-
standard solid-state cards is also planned. n

Only one award is presented in this category for 2013.

http://www.computerweekly.com/news/2240179857/QLogic-FabricCache-launched-for-shared-server-flash
http://searchsolidstatestorage.techtarget.com/news/2240179941/QLogic-Mt-Rainier-FabricCache-pools-PCIe-flash-cache-across-servers
http://searchservervirtualization.techtarget.com/tip/Migration-from-physical-to-virtual-servers-explained
http://searchservervirtualization.techtarget.com/tip/Migration-from-physical-to-virtual-servers-explained
http://searchsolidstatestorage.techtarget.com/answer/PCIe-flash-caching-software-and-power-consumption
http://www.qlogic.com/Resources/Documents/DataSheets/Adapters/DataSheet_10000Series.pdf
http://www.microscope.co.uk/news/2240180072/QLogic-set-to-expand-channel-to-support-caching-SAN-launch
http://searchsolidstatestorage.techtarget.com/tip/Flash-PCIe-SSD-becoming-shareable-with-physical-servers
http://searchsolidstatestorage.techtarget.com/tip/Flash-PCIe-SSD-becoming-shareable-with-physical-servers
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Load DynamiX Inc. Performance Validation Appliances

STORAGE MANAGEMENT TOOLS

The top honors in the storage management tools category 
went to Load DynamiX Performance Validation appliances. 
The judges agreed that the ability of Load DynamiX to 
generate massive loads to test and stress enterprise storage 
systems makes it a winner -- especially at a time when 
storage professionals are looking to mitigate risky equip-
ment deployments. Indeed, this is just the sort of product 
IT professionals were talking about in 2013, when the 
U.S. government healthcare website was introduced 
without proper load testing and failed miserably in its 
debut.

When evaluating the Load DynamiX appliances, our 
panelists highlighted its broad protocol support, drag-and-
drop user interface and actionable reports that can, in the 
opinion of one judge, “drive big storage savings and cost 
reductions.” The models the appliance produces can help 
an organization “avoid overprovisioning costly storage in-
frastructure” by determining in advance “whether a given 
storage upgrade, component or firmware release will per-
form and operate properly in a customer’s production en-
vironment,” another judge said.

In November 2013, start-up firm SwiftTest changed its 
name and began selling its Load DynamiX storage valida-
tion software to customers other than storage vendors. All 
appliances include Workload Insight Manager, software 
that has been available to storage vendors since 2009. 

Several of the industry’s biggest players—including Dell, 
EMC, Hitachi Data Systems and NetApp—use the Work-
load Insight Manager to test their storage arrays. Each 
2U appliance is said to have the load-generation capabili-
ties of 20 servers and can generate metadata—a key sell-
ing point for the company, which bills Load DynamiX as 
a way to understand changing workloads long before it’s 
time to go live.

GoDaddy.com, the Internet domain registrar and Web 
hosting company, said Load DynamiX saved them plenty 
of pre-production dollars when they used it to validate a 
hybrid solid-state drive storage array. n

http://www.loaddynamix.com/products/manufacturers/appliances/
http://searchstorage.techtarget.com/opinion/Can-data-storage-equipment-pass-the-Yoga-Pants-Test
http://searchstorage.techtarget.com/opinion/Can-data-storage-equipment-pass-the-Yoga-Pants-Test
http://itknowledgeexchange.techtarget.com/storage-soup/load-dynamix-will-put-your-stress-to-the-test/
http://www.bizjournals.com/sanjose/news/2013/11/05/it-performance-startup-swifttest.html
http://www.bizjournals.com/sanjose/news/2013/11/05/it-performance-startup-swifttest.html
http://searchstorage.techtarget.com/opinion/New-storage-technologies-will-focus-on-performance-in-2013
http://searchstorage.techtarget.com/opinion/New-storage-technologies-will-focus-on-performance-in-2013
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EMC Corp. ViPR

STORAGE MANAGEMENT TOOLS

EMC Corp. joined the software-defined storage race in 
September with the launch of ViPR at the EMC World 
2013 conference. ViPR is a storage virtualization plat-
form that automates provisioning and centralizes 
management in EMC environments. The technology sep-
arates the control plane from the data plane. The control 
plane level allows users to see and manage heterogeneous 

storage across storage pools through a management in-
terface. At the data plane level, users can take advantage 
of ViPR’s Object Data Service to manage data based on 
where it resides on the hardware. In this first version of 
ViPR, there’s support for all EMC arrays, some NetApp 
arrays and object storage APIs from Amazon S3, EMC  
Atmos and OpenStack Swift.

While the current version only supports EMC and  
NetApp arrays, no additional hardware is required to use 
it. By creating the storage pools, it retains the unique 
features of the storage hardware—such as snapshots or 
mirroring—while automating provisioning and aggregat-
ing management for multiple arrays into one self-service 
portal.

Judges gave ViPR high marks all around, but particu-
larly for innovation, performance and ease of use. They 
agreed that ViPR has a lot of potential to grow, particu-
larly by extending its third-party support, but for the first 
version of a management tool in the still-developing soft-
ware-defined storage class, it’s a good bet. n

http://searchsdn.techtarget.com/definition/software-defined-storage
http://searchstorage.techtarget.com/news/2240183499/EMC-World-2013-EMC-ViPR-has-vendor-on-software-defined-storage-route
http://searchstorage.techtarget.com/news/2240183499/EMC-World-2013-EMC-ViPR-has-vendor-on-software-defined-storage-route
http://searchstorage.techtarget.com/video/ViPR-drill-down-Data-plane-and-control-plane
http://www.youtube.com/watch?v=KX_ns6sZmJ4
http://searchstorage.techtarget.com/definition/storage-provisioning
http://www.computerweekly.com/feature/EMC-ViPR-software-defined-storage-Why-and-can-it-succeed
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STORAGE MANAGEMENT TOOLS

VMTurbo Inc. VMTurbo Operations Manager 4.1  
and Storage Extension
VMTurbo Operations Manager is a resource manage-
ment tool focused on virtual servers and cloud stor-
age, and with its upgrade to version 4.1 and the Storage 
Extension add-on made generally available in June, it 
brought management capabilities to the storage layer.

In the newest version, automation features were 
added. Operations Manager automatically maps virtual 
machines to the underlying storage systems, which in 
turn provide metrics including IOPS, disk capacity and 

CPU usage. Those metrics are displayed through a con-
trol panel; Operations Manager can continuously make 
recommendations regarding workload placement, siz-
ing volumes and allocating disk space. Users can also 
choose to enable automation of those recommendations 
so workloads are moved based on changing CPU usage, 
capacity demand or other metrics.

Currently, Operations Manager supports Cloud-
Stack, Hyper-V, VMware and VMware vCloud Director; 
however, the Storage Extension add-on works only with 
NetApp filers.

By focusing on management of the storage layer in 
virtual server environments, VMTurbo Operations Man-
ager is able to address bottlenecks that commonly affect 
virtual environments. Rather than simply providing met-
rics, the product takes action based on information the 
metrics provide, easing the burden on IT staff.

Judges ranked VMTurbo close behind EMC’s ViPR, 
giving it the highest markings for innovation, function-
ality and ease of use, with one judge calling it “the most 
innovative product on the list.” n

http://searchvirtualstorage.techtarget.com/news/2240185800/VMTurbo-takes-its-talents-to-the-storage-level
http://www.computerweekly.com/news/2240163273/Changing-virtualisation-management-strategy-yields-results-for-LSE
http://www.computerweekly.com/news/2240163273/Changing-virtualisation-management-strategy-yields-results-for-LSE
http://searchvmware.techtarget.com/tip/Vendorwag-with-VMTurbo-Episode-78
http://www.vmturbo.com/wp-content/uploads/2013/06/VMTurbo-Operations-Manager-Data-Sheet-Jun-2013.pdf
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STORAGE SYSTEM SOFTWARE

SanDisk Corp. FlashSoft 3.2
SanDisk Corp.’s FlashSoft 3.2 
server-based caching software 
won the award in our storage sys-
tem software category by rank-
ing in the top three for each of the 
six judging criteria—a feat un-
matched by any other finalist.

Our judges’ scores placed 
FlashSoft 3.2 first in ease of inte-
gration, and ease of use and man-
ageability; ranked it second in 
performance and value; tied it for 
second in innovation; and also tied  
it for third in functionality.

“FlashSoft has one of the most 
efficient server-side caching soft-
ware [products] on the market,” praised one judge.

SanDisk acquired FlashSoft in February 2012. Its soft-
ware’s advanced algorithms identify frequently accessed 
data for caching on solid-state devices. FlashSoft directs 
I/O for the hot data to host-based flash drives, eliminating 
the network hop to the storage array. The product sup-
ports solid-state drives (SSDs) and flash hardware from 
different vendors and with interfaces such as PCI Express, 
SAS and SATA.

The product requires no modification to applications, 

server operating systems or ex-
isting storage infrastructure, and 
accelerates the performance of 
Windows and Linux application 
servers.

The 3.2 upgrade improved scal-
ability by permitting up to four 
separate caches on a single server, 
increasing the maximum cache 
size from 1 TB to 2 TB, and raising 
the number of volumes supported 
by a single cache from 255 to 
2,048. The new version also added 
support for concatenated SSDs for 
larger caches, heterogeneous SSDs 
for caches of varying priority and 

write-back caching with SSD mirroring.
“Large cache capability, broad support and mirrored 

write-back make this universally deployable in enterprise 
data centers,” one judge said.

One FlashSoft customer moved to the 3.2 version to be 
able to split the cache into separate sections. The feature 
allows the storage vendor to provide disk-specific caching 
in its multi-disk storage node. If a disk is hot-swapped or 
fails, the product can manage the cache for that disk inde-
pendent of the other drives in the chassis. n

http://searchstorage.techtarget.com/photostory/2240175820/Data-storage-companies-focus-on-flash-MA-potential/4/SanDisk-scoops-up-flash-memory-company-FlashSoft
http://searchsolidstatestorage.techtarget.com/tip/How-server-side-caching-can-save-cash
http://itknowledgeexchange.techtarget.com/storage-soup/sandisk-acquires-flashsoft-to-accelerate-flash-performance/
http://www.sandisk.com/products/flashsoft/
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STORAGE SYSTEM SOFTWARE

PernixData Inc. PernixData FVP Version 1.0
Judges rated PernixData Inc.’s Flash Virtualization Plat-
form (FVP) version 1.0 as the most innovative prod-
uct among the finalists in the storage system software 
category. 

One judge noted FVP’s “shrewd approach for optimiz-
ing and sharing virtual server solid-state [PCI Express] 
PCIe storage” and its “nice scale-out of performance. It 
separates the storage performance layer from the physical 
hardware,” he said. “Smart.”

PernixData FVP aggregates server-side flash resources 
and allows any server that runs the software to remotely 
access the performance-boosting flash on any other host 
in the cluster. Users install the software inside VMware’s 
hypervisor, add a plug-in to the vSphere client and create 

flash clusters. FVP is compatible with VMware operations 
such as vMotion, Distributed Resource Scheduler, High 
Availability and Snapshot.

“This has been one of my favorites for the year,” one 
judge commented. “This is a truly integrated part of the 
vSphere hypervisor as a shared resource in clustered 
environments.”

Our judges put PernixData FVP version 1.0 among the 
top five for each of the competition’s rating criteria.

The FVP server-side flash hypervisor accelerates both 
read and write operations, and replicates writes across the 
clustered hosts to ensure fault tolerance. The product re-
quires no changes to existing virtual machines, servers or 
storage infrastructure. n

http://searchvirtualstorage.techtarget.com/news/2240203232/PernixData-virtualizes-server-side-flash-caching
http://searchvirtualstorage.techtarget.com/news/2240203232/PernixData-virtualizes-server-side-flash-caching
http://www.microscope.co.uk/news/2240208326/PernixData-embarks-on-flash-UK-channel-quest
http://whatis.techtarget.com/definition/server-side-flash
http://www.pernixdata.com/product/
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DataCore Software Corp. SANsymphony-V R9.0.3
DataCore Software Corp.’s SANsymphony-V software-
based storage virtualization product repeated its 2010 
bronze-winning finish in the Products of the Year com-
petition with an update that packed in new features and 
improvements and latched onto the industry trend of soft-
ware-defined storage.

One judge called R9.0.3 a “nice upgrade to scale-out 
SAN storage as a virtual appliance” from “one of the origi-
nal storage virtualization vendors.”

The SANsymphony-V update scored highest in func-
tionality among the finalists in the category. New features 
included wizards to provision multiple virtual disks from 
templates, group commands to manage storage for mul-
tiple application hosts, storage profiles for improved con-
trol of resources, auto-tiering and replication, heat maps 

to optimize performance, and a database repository op-
tion for recording and analyzing performance history.

“Their GUI has made administration easier,” said one 
long-time user. “Performance Counter Recording is help-
ful when troubleshooting issues and is easy to use, and 
Performance Counter keeps tabs on everything to see 
quickly if there are any issues.”

SANsymphony’s ninth release also boosted scalability 
from four to eight nodes per centralized group; improved 
response time through I/O tuning and DRAM cache op-
timizations; and added support for persistent Tier-0 flash 
memory storage, 16 Gbps Fibre Channel ports and Win-
dows Server 2012. The product scope expanded from ex-
ternal SANs to server-side virtual SANs with internal and 
direct-attached storage. n

STORAGE SYSTEM SOFTWARE

http://searchvirtualstorage.techtarget.com/news/2240208065/DataCore-adds-scale-to-SANsymphony-V-storage-virtualization-software
http://searchvirtualstorage.techtarget.com/opinion/SANsymphony-V-and-my-virtual-summer-vacation
http://www.computerweekly.com/news/2240185393/Danish-tunnel-builder-opts-for-DataCore-storage-virtualisation
http://www.datacore.com/Software/Products/SANsymphony-V.aspx
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Exablox OneBlox 3308

STORAGE SYSTEMS

The debut product from newcomer Exablox was an imme-
diate hit in the eyes of our judges. Exablock OneBlox is a 
cloud-managed scale-out object storage appliance that can 
serve as primary storage or a backup system.

OneBlox includes a global namespace for data ac-
cess from multiple servers, as its object-based file sys-
tem presents itself as a network-attached storage box to 
applications.

The system’s data management features include con-
tinuous data protection, inline deduplication and remote 
real-time replication of changed dedupe objects. All of 
these features are built into the base price.

The eight-bay 2U appliance scales to 32 TB of raw ca-
pacity in one box. Customers can use any 3.5-inch SAS, 
SATA or solid-state drive (SSD). Each system has one in-
ternal SSD drive to store file system metadata to increase 
performance. The system doesn’t use RAID or LUNs. 
Configuration is a drag-and-drop process.

Exablox claims a system can be installed and config-
ured in five minutes. To scale the system, a node is added 
dynamically to a ring architecture. Each ring supports  
48 drives.

The OneSystem multi-tenant cloud-based man-
agement platform proactively monitors and manages 
OneBlox. Maintenance can be performed from a Web 
interface.

OneBlox won especially high marks from our judges in 
the innovation, ease of use and functionality categories.

“Probably the most innovative system in this space,” 
wrote one judge, “leveraging object storage in a low-cost 
architecture for general-purpose applications.”

Another judge added: “For its target use case, this is 
a game-changing solution. You can reuse any drives and 
take advantage of objects under a scalable file service, 
plus dedupe, and drag-and-drop DR [disaster recovery]. 
It’s not high performance, but cost efficient even as data 
grows.” n

http://itknowledgeexchange.techtarget.com/storage-soup/startup-exablox-says-it-has-funding-nas-product-to-follow/
http://searchstorage.techtarget.com/news/2240182608/Exablox-unveils-OneBlox-object-based-NAS
https://www.exablox.com/products/
http://www.theregister.co.uk/2013/04/25/exablox_oneblox_lotsablox/
http://searchnetworking.techtarget.com/definition/ring
http://searchnetworking.techtarget.com/tutorial/Primer-Multi-tenant-network-for-the-private-cloud
http://searchnetworking.techtarget.com/tutorial/Primer-Multi-tenant-network-for-the-private-cloud
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SimpliVity Corp. OmniCube

STORAGE SYSTEMS

SimpliVity Corp. OmniCube is part of a new class of 
storage—a hyper-converged appliance that combines 
solid-state and hard disk drive capacity, compute and hy-
pervisor in one box. It is designed for virtual machine 
(VM)-based applications.

Each OmniCube is a 2U appliance that ranges from 
eight to 24 CPU cores, from 400 GB to 4.7 TB of solid-
state drive (SSD) capacity, from 8 TB to 19.6 TB of hard 
drive capacity, and from 128 GB to 768 GB of RAM. Each 
appliance includes two 10 Gigabit Ethernet (GbE) and 
two GbE ports with four optional ports on some boxes, 
and VMware ESXi hypervisors.

The OmniStack software performs inline compression 
and deduplication as data is saved. For data protection, 

SimpliVity OmniCube has VM-level backup and repli-
cation. The user interface is integrated with VMware 
vCenter, and all virtual machine backups, restores, 
clones and moves across data centers can be managed 
from there.

A big selling point for OmniCube is that it’s easy to in-
stall and configure with all the major components in one 
box. Set up is wizard based.

“This is a highly converged infrastructure system … 
the most innovative, advanced converged infrastructure 
system available,” one judge wrote.

Another judged praised OmniCube for being “innova-
tive and good value by replacing multiple components in 
a rack.” n

http://www.computerweekly.com/blogs/StorageBuzz/2013/10/simplivity-converged-storage-c.html
http://searchvirtualstorage.techtarget.com/news/2240161703/SimpliVity-prepares-hyper-converged-OmniCube
http://www.simplivity.com/OmniCube/technology.html
http://searchvirtualstorage.techtarget.com/news/2240187152/SimpliVity-OmniCube-relieves-Wisconsin-manufacturer-of-complexity
http://searchdatacenter.techtarget.com/feature/Winner-Best-converged-infrastructure-product
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TwinStrata Inc. CloudArray 4.7
TwinStrata Inc. made significant enhancements to the 
data protection features of its cloud storage controller 
over the past year.

The major addition was a Disaster Recovery as a  
Service (DRaaS) capability for applications running on 
VMware. The DRaaS feature allows on-demand backup 
and recovery for apps and data without requiring a co-
location site. TwinStrata’s CloudArray DRaaS can work 
with traditional backup software or with vSphere Replica-
tion software to recover a live copy of application  
data.

Other DR features include the ability to conduct tests 
from live production data, and to populate the controller’s 
cache with data from the cloud to reduce time in testing 
or to recover from a disaster.

CloudArray is available as a physical or virtual con-
troller (software only). It uses an on-premises cache to 
provide local storage performance, and then moves less 
frequently accessed data to a cloud provider. Other fea-
tures in CloudArray include bandwidth throttling and 

snapshot scheduling; it supports iSCSI and network- 
attached storage, and more than 20 cloud storage provid-
ers, including Amazon Web Services, AT&T and Google 
Cloud Storage.

One judge called CloudArray’s DR features a “clever 
use of a virtual cloud-integrated storage (or cloud gateway) 
to provide DRaaS. It enables bringing up both the storage 
and VMs in an infrastructure as a service [IaaS] or plat-
form as a service [PaaS] vendor’s site almost instantly.” n

The 2013 Products of the Year descriptions were written by Andrew 
Burton, Todd Erickson, Sonia Lelii, Ellen O’Brien, Dave Raffo, Carol 
Sliwa and Sarah Wilson.

STORAGE SYSTEMS

http://searchdatabackup.techtarget.com/news/2240179182/Prep-school-gains-cloud-backup-solution-through-TwinStrata-array
http://whatis.techtarget.com/definition/disaster-recovery-as-a-service-DRaaS
http://searchcloudstorage.techtarget.com/news/2240184499/TwinStrata-bumps-up-CloudArray-DR-capabilities
http://www.twinstrata.com/cloudarray-product-tour/
http://searchstorage.techtarget.com/answer/What-is-cloud-integrated-storage-and-when-should-it-be-used
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2013 PRODUCTS OF THE YEAR FINALISTS

Backup and Disaster 
Recovery Software and 
Services
Acronis Backup & Recovery 

for vCloud 
Asigra Cloud Backup Version 

12.2 With Recovery 
License Model 

CommVault Simpana 10
Continuity Software 

AvailabilityGuard/SAN
FalconStor Continuous Data 

Protector 7.5 
Quantum DXi V4000
Unitrends Enterprise Backup 

7.0
Veeam Backup & Replication 

v7 
Zerto Virtual Replication 3.0

Backup Hardware
Actifio 6.0
Hewlett-Packard StoreEver 

MSL6480 Tape Library
Netgear ReadyData 516 

(RDD516)
Oracle StorageTek T10000D 

Tape Drive
Quantum DXi6800 

Deduplication Series
Quantum Scalar i6000 Tape 

Library

Riverbed Technology 
Whitewater 3.0

Spectra Logic nTier Verde 
ArchiveGrade Disk System

Storage Infrastructure
Emulex LightPulse LPe16004 

Quad-port Gen 5 Fibre 
Channel HBA

QLogic FabricCache 10000 
Series Adapters

Riverbed Technology Granite 
2.5

Silver Peak VRX Software 
Product Line

Storage Management 
Tools
Brocade Communications 

Systems Fabric Vision 
Technology

DataDynamics StorageX 7.0
Dell Foglight for Storage 

Management v3.0
EMC ViPR
Load DynamiX Performance 

Validation Appliances
Symantec Data Insight 4.0
VMTurbo Operations 

Manager 4.1 and Storage 
Extension

Storage System Software
CloudByte ElastiStor 1.2
Condusiv Technologies 

V-locity VM
DataCore Software 

SANsymphony-V R9.0.3
Maxta Storage Platform 1.5
Microsoft Windows Server 

2012 R2
NTP Software Precision 

Tiering
PernixData FVP Version 1.0
Proximal Data AutoCache 2.0
Sanbolic Melio5
SanDisk FlashSoft 3.2
SGI StorHouse ForeverNAS
SwiftStack

Storage Systems
Dell Compellent Flash-

Optimized SC220
EMC VNX
Exablox OneBlox 3308
Hewlett-Packard 3PAR 

StoreServ 7450 Flash 
Storage

Hitachi Data Systems Hitachi 
Unified Storage VM All-
Flash Array

NetApp EF540 All-Flash 
Array

Oracle ZFS Storage Appliance 
NEW ZS3 Series

Quantum Lattus Object 
Storage

SimpliVity OmniCube
Skyera skyHawk
TwinStrata CloudArray 4.7
Western Digital/HGST 6TB 

Ultrastar He6

ABOUT THE STORAGE MAGAZINE/
SEARCHSTORAGE.COM PRODUCTS  
OF THE YEAR
Storage magazine and Search-
Storage.com invited data storage 
product companies to nominate new 
or enhanced products for the 2013 
Products of the Year awards. For 
previously available products, the 
upgrade must have incorporated sig-
nificant new features. Products could 
be entered in six categories: backup 
and disaster recovery software and 
services, backup hardware, storage 
infrastructure, storage manage-
ment tools, storage system software 
and storage systems. Products 
were judged by a panel of users, 
analysts, consultants, and Storage 
magazine and SearchStorage.com 
editors. Products were rated based 
on innovation, performance, ease of 
integration into environment, ease of 
use and manageability, functionality 
and value.
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DISASTER RECOVERY

By Jon William Toigo

AT THE START OF A NEW YEAR, many IT folks (and perhaps a 
few business managers) resolve to take steps to prevent 
avoidable interruption events and to cope with interrup-
tions that simply can’t be avoided. In short, they decide 
to get serious about data protection and disaster recovery 
planning for business IT operations.

WHY THE DISASTER RECOVERY  
PLANNING PROCESS CAN BE SO TOUGH
Disaster recovery (DR) planning is a complex and time-
consuming task when done properly, which helps to ex-
plain why, for the past few years, surveys have shown 
the number of companies with continuity plans on the 
decline. In one annual PricewaterhouseCoopers study, 
companies with DR plans are down from roughly 50% of 
those previously surveyed to approximately 39% last year. 
Of these companies, the ones that actually test their plans 
are usually a fraction of those that claim to have a plan, 

10 DISASTER 
RECOVERY 
PLANNING 
DON’TS 
DR is hard enough as it is— 
don’t make it even harder by  
trying to do too much or  
by cutting corners. Careful  
planning is your best bet for  
a successful recovery.

http://searchdisasterrecovery.techtarget.com/Enterprise-disaster-recovery-planning-guide
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DISASTER RECOVERY

raising further concerns about the actual preparedness of 
those firms with documented, but untested, plans.

Planning activity has also dropped off because of 
misperceptions about its necessity and value. Intuitively 
obvious though it may seem that “doing more with less” 
means “doing more with computers,” and that down-
sizing staff actually increases dependency on the unin-
terrupted operation of the automation resources and 
reduces tolerance to even a short-term interruption, the 
connection between these insights and the need to en-
sure that automation is resilient and continuous isn’t 
being made. 

Money is also a hurdle, as it always is. Managers can 
always think of ways to invest money so that it makes 
more money for the organization—an option that’s gener-
ally preferred to spending money on a continuity capabil-
ity that may never need to be used. With some economic 
uncertainty in today’s marketplace, this normal prefer-
ence to focus spending on initiatives with revenue-pro-
ducing potential is even more distorted, often at the 
expense of initiatives focused solely on risk prevention.

DR IS AN INVESTMENT
Common sense regarding the need to allocate budget, re-
sources and time to the DR planning process may also be 
diminished by the marketecture and hype around tech-
nologies such as server virtualization, data deduplication, 
clouds and so on.

Over the past few years, vendors have spent consider-
able effort trying to convince users that a side benefit of 
those technologies is improved or increased protection 
for data and operations. “High availability trumps disaster 
recovery,” according to one server virtualization hypervi-
sor vendor’s brochure. “Tape Sucks. Move On” was em-
blazoned on bumper stickers distributed at trade shows 
by a dedupe appliance vendor. “Clouds deliver Tier 1 data 
protection,” claimed a service provider’s PowerPoint. 
These statements suggest that disaster recovery planning 
is old school, replaced by resiliency and availability ca-
pabilities built into new products or services. However, 
most of these claims are downright false or, at least, only 
true with lots of caveats.

Don’t think high availability equals DR.  
Perhaps the first and most important mis-
take to avoid when undertaking to build a 
disaster avoidance and recovery capabil-
ity is to believe vendor hype about the ir-

relevancy of DR planning. While improvements might be 
made in high-availability (HA) technology, this changes 
nothing about the need for continuity planning. HA has 
always been part of the spectrum of alternatives for ac-
complishing a recovery from a disaster event. However, 
the use of HA strategies have always been constrained 
by budget: HA (failover between clustered components) 
tends to be much more expensive than alternatives, and 

1

http://searchdisasterrecovery.techtarget.com/tip/Disaster-recovery-planning-fundamentals-DR-testing-basics
http://searchdisasterrecovery.techtarget.com/tutorial/Bulletproof-your-disaster-recovery-planning-process
http://searchdisasterrecovery.techtarget.com/tutorial/The-importance-of-high-availability-systems-in-disaster-recovery-plans
http://searchdisasterrecovery.techtarget.com/feature/Using-a-business-continuity-plan-template-A-free-business-continuity-template-and-guide
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DISASTER RECOVERY

hardware lock-ins for inter-array mirroring and replica-
tion, the costs of WANs and their susceptibility to latency 
and jitter, and many other factors, disk-to-disk data pro-
tection may not be sufficient to protect your irreplace-
able information assets. At a minimum, tape will provide 
resiliency and portability that disk lacks. Think “defense 
in depth.”

Don’t try to back up everything. Expect-
ing all your data protection needs to be 
included in a single backup process is an-
other common mistake. The truth is that a 
lot of your data, perhaps as much as 40% 

to 70%, is a mix of archival-quality bits—important but 
non-changing data that should be moved off production 
storage and into an archive platform—and dreck (dupli-
cate and contraband data that should be eliminated from 
your repository altogether). Only approximately 30% of 
the storage you have today requires frequent backup or 
replication to capture day-to-day changes; the other 70% 
requires very infrequent backing up, if at all. You can 
take a lot of cost out of data protection and shave pre-
cious hours off recovery times if you segregate the archive 
data from the production data. Doing so will also reclaim 
space on your expensive production storage environment, 
bending the cost curve on annual storage capacity expan-
sion and possibly saving enough money to pay for the en-
tire data protection capability that you field.

is inappropriate for workloads and data that don’t need 
to be made available continuously. For most companies, 
only about 10% of workloads actually fall into the “always 
on” category.

Don’t try to make all applications fit one  
DR approach. A second common mistake 
in planning, and one closely related to the 
first mistake, is to try to apply a one-size-
fits-all data protection strategy. For the 

same reason that failover clustering isn’t appropriate for 
all workloads, all data doesn’t require disk-to-disk rep-
lication over distance, disk-to-disk mirroring, continu-
ous data replication via snapshots or some other method. 
The truth is that most data can be effectively backed up 
and restored from tape. Using disk for everything, includ-
ing backup data, may seem less complex, but it tends to 
be far more costly and far less resilient. Given the nu-
merous threats to disk storage, the problems with vendor 

2

3

Only approximately 30% of the 
storage you have today requires 
frequent backup or replication 
to capture day-to-day changes; 
the other 70% requires very
infrequent backing up, if at all.

http://searchdatabackup.techtarget.com/tip/Protecting-disk-to-disk-backups-and-continuous-data-protection
http://searchdatabackup.techtarget.com/tip/Protecting-disk-to-disk-backups-and-continuous-data-protection
http://searchdisasterrecovery.techtarget.com/video/Toigo-Archiving-data-can-accommodate-ongoing-data-growth
http://searchdisasterrecovery.techtarget.com/video/Toigo-Archiving-data-can-accommodate-ongoing-data-growth
http://searchdisasterrecovery.techtarget.com/video/Toigo-Make-your-DR-BC-planning-fit-your-organizations-needs
http://searchdisasterrecovery.techtarget.com/video/Toigo-Make-your-DR-BC-planning-fit-your-organizations-needs
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recovery planning process. Absent knowledge of which 
data is important, all data needs to be protected with ex-
pensive techniques. As for infrastructure, you can’t pro-
tect what you can’t see. The failure to field any sort of 
infrastructure monitoring and reporting capability means 
that you can’t respond proactively to burgeoning failure 
conditions in equipment or plumbing, inviting disaster. 
These gaps can be addressed by deploying data classifi-
cation tools (and archiving) to manage data better, and 
resource management tools to manage infrastructure bet-
ter. And, with respect to infrastructure management, tell 
your equipment vendors that you will no longer be pur-
chasing their gear if it can’t be managed using the infra-
structure management software you’ve selected. That will 
also have the effect of driving some cost out of your nor-
mal IT operations.

Don’t try to duplicate equipment configu-
rations at the recovery site. No. 6 in our 
countdown of DR preparation mistakes is 
developing a plan that replaces full pro-
duction equipment configurations in the 

recovery environment. Given that only a subset of applica-
tions and data typically need to be re-instantiated follow-
ing a disruptive event, you don’t need to design a recovery 
environment that matches your normal production en-
vironment on a one-for-one basis. Minimum equipment 
configurations (MECs) help reduce the cost of the DR 

Don’t overlook data that’s not stored cen-
trally. This mistake is forgetting about out-
lying data repositories. Not all important 
data is centralized in an enterprise SAN 
or some complex of scale-out network-

attached storage (NAS) boxes. Mission-critical data may 
exist in branch offices, desktop PCs, laptops, tablets and, 
increasingly, smartphones. Recent surveys by TechTar-
get’s Storage Media Group reveal that even before the 
rise of the bring-your-own-device (BYOD) era, compa-
nies weren’t doing a very good job of including branch of-
fices or PC networks in their data protection processes. In 
another study published this year, 46% of 211 European 
companies admitted they had never backed up user client 
devices successfully and that BYOD looms on the horizon 
as a huge exposure to data loss. You need to rectify this 
gap and may find it possible to do so with a cloud backup 
service, provided you do your homework and select the 
right backup cloud.

Don’t mismanage data and infrastructure. 
Another mistake DR planning newcom-
ers often make is ignoring root causes of 
disaster, which are lack of management of 
data and infrastructure. Lack of data man-

agement, or rather the failure to classify data according to 
priority of restore (based on what business workflow the 
data supports), is a huge cost accelerator in the disaster 

4

5

6

http://searchdisasterrecovery.techtarget.com/feature/Disaster-recovery-monitoring-tools-boost-data-protection-and-simplify-DR
http://searchdisasterrecovery.techtarget.com/answer/Todays-biggest-DR-testing-mistakes-and-how-to-avoid-them
http://searchdisasterrecovery.techtarget.com/feature/IT-disaster-recovery-DR-plan-template-A-free-download-and-guide
http://searchdisasterrecovery.techtarget.com/feature/IT-disaster-recovery-DR-plan-template-A-free-download-and-guide
http://searchdatabackup.techtarget.com/tip/Formulating-a-remote-office-data-backup-and-recovery-plan
http://searchdatabackup.techtarget.com/tip/Formulating-a-remote-office-data-backup-and-recovery-plan
http://searchdisasterrecovery.techtarget.com/answer/Account-for-BYOD-in-your-disaster-recovery-policy
http://searchdisasterrecovery.techtarget.com/answer/Account-for-BYOD-in-your-disaster-recovery-policy
http://searchdatabackup.techtarget.com/tutorial/Cloud-backup-tutorial-How-to-leverage-cloud-backup-services
http://searchdatabackup.techtarget.com/tutorial/Cloud-backup-tutorial-How-to-leverage-cloud-backup-services
http://searchdisasterrecovery.techtarget.com/video/Toigo-Effective-DR-solutions-start-with-knowing-priorities
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metropolitan-area networks that provide lower cost, high-
bandwidth multiprotocol label switching (MPLS) con-
nections do not provide sufficient separation to survive 
hurricanes, dirty bombs or other big footprint disasters.

Don’t put too much trust in a cloud pro-
vider. While not yet as prominent as some 
of the aforementioned potential pitfalls, 
our eighth mistake is placing too much 
trust in a cloud service provider to deliver 

disaster application hosting or post-disaster data restora-
tion. If you’re using an online backup provider, for exam-
ple, you’ve probably moved data to the backup cloud in a 
trickling fashion over time. You might be surprised how 
much data has amassed at the service provider, and the 
length of time and the amount of resources that would 
be required to transfer it back to a recovery environment. 
Remember: Moving 10 TB over a T1 network takes at 
least 400-odd days. Alternatively, if your plan is to oper-
ate apps at a cloud infrastructure provider, using the lat-
ter as a “hot site” for example, then be sure to visit the 

environment and simplify testing. Often, there’s also an 
opportunity to make use of server virtualization technology 
to host applications in the recovery environment that you 
may not entrust to a virtual server under normal circum-
stances. Testing is key to making the transition, whether 
from physical host to MEC host, or physical to virtual.

Don’t forget to fortify your WAN connec-
tions. Vesting too much confidence in 
WANs and underestimating the negative 
impact they can have on recovery time-
frames is in the No. 7 slot on our list of DR 

planning process mistakes. WANs are services that must 
be properly sized and configured, and that must perform at 
peak efficiency to facilitate data restoration or to support 
remote access to applications either at a company-owned 
facility or in a cloud hosting environment. Regardless of 
the service-level agreement promised by your cloud host 
or cloud backup service provider, your actual experience 
depends on the WAN. Don’t forget about providing re-
dundancy (a supplemental WAN service supplied via an 
alternative point of presence) in case your primary WAN 
is taken out by the same disaster that claims your produc-
tion environment. And also keep in mind that your WAN-
connected remote recovery facility or backup data store 
should be at least 80 kilometers from your production 
site and data as a hedge against both sites being disabled 
by a disaster with a broad geographical footprint. Most 

7

8

If you plan to use a cloud to host 
your recovery environment, make 
sure that it actually has all the bells
and whistles listed in the brochure.  

http://searchenterprisewan.techtarget.com/definition/Multiprotocol-Label-Switching
http://searchenterprisewan.techtarget.com/definition/Multiprotocol-Label-Switching
http://searchcloudprovider.techtarget.com/resources/Disaster-recovery-and-business-continuity-for-cloud-services
http://searchcloudprovider.techtarget.com/resources/Disaster-recovery-and-business-continuity-for-cloud-services
http://searchservervirtualization.techtarget.com/tip/Using-virtualization-in-a-disaster-recovery-strategy
http://searchitchannel.techtarget.com/tip/WAN-optimization-enhances-disaster-recovery-plans
http://searchenterprisewan.techtarget.com/feature/An-engineers-guide-to-a-wide-area-network-disaster-recovery-plan
http://searchenterprisewan.techtarget.com/feature/An-engineers-guide-to-a-wide-area-network-disaster-recovery-plan
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DISASTER RECOVERY

design choices can be made and IT can be made much 
more recoverable at a much lower cost.

Don’t forget to follow the money. Manage-
ment holds the purse strings, so it could 
be a big mistake if you don’t make the 
case for your DR plan based on business 
value rather than technical terms. You 
need to show management that you’re do-

ing everything possible to drive cost out of the continuity 
capability without sacrificing plan efficacy. You also need 
to emphasize investment risk reduction and improved 
productivity enabled by the plan, thereby providing a full 
business value case. Only then will you have a chance 
of overcoming the natural reluctance of management to 
spend money on a capability that in the best of circum-
stances will never be used.

For the record, the greatest expense in DR planning 
isn’t the cost for data protection, application re-instanti-
ation or network re-routing; it’s the long-tail cost of test-
ing. So, try to build a capability that can be tested as part 
of day-to-day operations, alleviating the burden on formal 
test schedules, which should serve as logistical rehearsals 
(not tests) of whether data can be restored. n

JON WILLIAM TOIGO is a 30-year IT veteran, CEO and managing 
principal of Toigo Partners International, and chairman of the Data 
Management Institute.

cloud provider’s facility in person. In the 1970s, when hot 
site facilities were first introduced, there was a guy sell-
ing subscriptions to a non-existent hot site who, once his 
scam was discovered, retired to a non-extradition country 
before he could be arrested. At a minimum, if you plan to 
use a cloud to host your recovery environment, make sure 
that it actually has all the bells and whistles listed in the 
brochure, including that Tier-1 data center.

Don’t let app designs foil DR. This mistake 
is procedural: planners need to stop ac-
cepting the notion that DR planning is a 
passive activity—that you’re dealt some 
cards and are required to play the hand as 
it was dealt. For business continuity ca-

pabilities to be fully realized, resiliency and recoverabil-
ity should be built into applications and infrastructure 
from the outset. However, few DR-savvy folks have been 
given seats at the tables where applications are designed 
and infrastructures are specified. This must change going 
forward. Put bluntly, bad design choices are being made 
right now that will obfuscate some company’s recovery 
efforts in the future, including the platforming of applica-
tions and data in proprietary server hypervisors or storage 
platforms, coding applications using insecure functions, 
employing so much caching that significant amounts 
of critical data will be lost if an interruption occurs and 
so on. If DR planners can get involved early on, better 

9

10

http://searchdisasterrecovery.techtarget.com/video/Selling-management-on-the-importance-of-disaster-recovery-planning
http://searchdisasterrecovery.techtarget.com/video/Selling-management-on-the-importance-of-disaster-recovery-planning
http://searchservervirtualization.techtarget.com/feature/Balancing-disaster-recovery-costs-in-a-virtualized-world
http://searchservervirtualization.techtarget.com/feature/Balancing-disaster-recovery-costs-in-a-virtualized-world
http://searchdisasterrecovery.techtarget.com/Funding-your-IT-disaster-recovery-program
http://searchdisasterrecovery.techtarget.com/tip/Achieving-cost-effective-disaster-recovery-testing-and-planning-Nine-areas-where-you-can-cut-costs
http://searchdisasterrecovery.techtarget.com/tip/Achieving-cost-effective-disaster-recovery-testing-and-planning-Nine-areas-where-you-can-cut-costs
mailto:jtoigo@toigopartners.com
http://searchdisasterrecovery.techtarget.com/tip/Hot-sites-and-cold-sites-in-disaster-recovery-planning
http://searchdisasterrecovery.techtarget.com/tip/Hot-sites-and-cold-sites-in-disaster-recovery-planning
http://searchdisasterrecovery.techtarget.com/feature/Disaster-recovery-in-the-cloud-explained
http://searchcloudcomputing.techtarget.com/feature/Business-continuity-moves-to-the-cloud-as-applications-become-resilient
http://searchcloudcomputing.techtarget.com/feature/Business-continuity-moves-to-the-cloud-as-applications-become-resilient
http://searchservervirtualization.techtarget.com/tip/Hypervisors-offer-built-in-disaster-recovery-management-features
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STORAGE FOR BIG DATA

By Eric Slack

CONFIGURING 
STORAGE FOR  
BIG FILE DATA  
APPLICATIONS
There are two sides to the  
big data story: the more  
familiar one involves analytics  
using vast numbers of small  
files, but processing extremely  
large files is another big data  
issue that requires its own  
storage solutions.

MUCH OF THE DISCUSSION around big data analytics involves 
dealing with extensive data sets that typically comprise 
thousands or millions of smaller data objects gleaned 
from sources such as Web traffic, transactional databases 
or machine sensor output. But there’s another side to the 
big data discussion where rather than focusing on analyt-
ics using huge numbers of smaller files, the processes in-
volved require the handling and manipulation of much 
larger files. Use cases would include “big data archive” 
and similar applications, and some of the unique char-
acteristics of big files will warrant special consideration 
when it comes to storage systems design.

BIG FILE DATA DEFINED
Typically, big file data involves some kind of images 
or video, with the most common example being digi-
tal content such as movies and television. The produc-
tion processes used to create those assets generate some 

http://searchstorage.techtarget.com/guides/Big-data-tutorial-Everything-you-need-to-know
http://searchstorage.techtarget.com/podcast/Big-data-storage-challenges-eased-by-metadata-caching-and-compression
http://searchdatamanagement.techtarget.com/video/Big-media-The-next-stage-in-the-evolution-of-big-data
http://searchdatamanagement.techtarget.com/video/Big-media-The-next-stage-in-the-evolution-of-big-data


33 STORAGE n FEBRUARY 2014

HOME

BUY OR BYE-BYE?  
TURMOIL IN THE STORAGE 

SPHERE

ARE HELIUM-FILLED 
DRIVES JUST MORE HOT 

AIR?

THE BEST STORAGE  
PRODUCTS OF 2013

10 WAYS TO MESS UP  
YOUR DR PLAN

STORAGE FOR REALLY  
BIG FILES

VIRTUALIZE SERVERS FOR 
BETTER BACKUP

NETWORKED STORAGE 
MIGHT BE RIGHT FOR 

HADOOP

NEW STORAGE  
ARCHITECTURES MAKE 

INROADS

A similar example is scientific data from large sensor ar-
rays and radio telescopes. When operational in the next 
decade, the Square Kilometre Array, a project that uses 
multiple radio telescopes over several square miles, is ex-
pected to create 1 PB of new data each day.   

IS BIG FILE DATA REALLY A BIG DEAL?
The immovable object. When a storage system hits a point 
where it simply won’t scale any larger, or it becomes so 
bottlenecked that access times and throughput are unac-
ceptable, it’s usually time to migrate to a new system. But 
with a big file data application, a migration may be nearly 
impossible. Few businesses or organizations have enough 
downtime to move petabytes of data, especially when 
new data is still flowing into the system. Like the pro-
verbial “immovable object,” large file archives can get so 
big that they become unmanageable within a traditional 
infrastructure.

Similar to the foundation of a building, once these in-
frastructures are set up and put into use, it’s often too late 
to change. For this reason, big file data storage infrastruc-
tures must be designed for maximum flexibility with the 
ability to be upgraded as nondisruptively as possible with 
their data in place.

The long haul. Keeping data for a long time isn’t unique to 
big file data applications, but when each file adds another 
10 GB (or 100 GB or more), retention quickly becomes 

very large files, but it’s not just the finished product that 
consumes so much storage. There are usually multiple 
variations of the raw footage created for different view-
ing platforms and consumer markets. And those file sizes 
just keep growing as each new technology—HD, 3D, 4K 
and so on—increases image resolution. The use of video 
surveillance has dramatically expanded with the avail-
ability of Web cameras and inexpensive video-processing 
gear. And as with motion pictures, the file sizes for these 

videos are directly related to their length, which for video 
surveillance can be hours’ or days’ worth of recordings. 
The resolution of many of these cameras compounds 
the issue and causes file sizes to swell significantly, with 
much the same effect that megapixel smartphone cam-
eras had on personal data storage.

Satellite-based remote sensing and aerial photogra-
phy are other examples of growing applications that cre-
ate some enormous files, in both optical (pictures) and 
multispectral imagery. And with each new generation of 
satellites, the resolution increases, driving up file sizes. 

STORAGE FOR BIG DATA

Like the proverbial “immovable
object,” large file archives can get so 
big that they become unmanageable 
within a traditional infrastructure.  

https://www.skatelescope.org/
http://searchdatamanagement.techtarget.com/feature/Big-data-applications-require-new-thinking-on-data-integration
http://searchstorage.techtarget.com/feature/What-to-consider-when-choosing-a-big-data-infrastructure
http://searchstorage.techtarget.com/feature/What-to-consider-when-choosing-a-big-data-infrastructure
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Most of the files are consumed in order, so they need 
to be streamed (often through a low-bandwidth connec-
tion), and can’t be chopped up and reassembled upon 
delivery. To support that kind of consumption pattern, 
many big file data repositories need a random-access stor-
age tier that can quickly send enough content to get the 
streaming process started, and then buffer the rest of the 
file. But that disk storage tier must be very large and very 
scalable, since it has to contain the first portions of the 
files in a very large archive and keep up when that archive 
grows.

DESIGNING BIG FILE DATA STORAGE SYSTEMS
To address the special challenges of big file data, storage 
infrastructures must be designed with care. For exam-
ple, the immovable object challenge dictates that maxi-
mum flexibility must be designed in. But more than that, 
the architecture should allow the storage system to scale 
while the data remains in place, using a modular build-
ing-block approach. Much more than just scale-out stor-
age, these systems will typically include multiple types 
of storage in different modules or nodes, along with a 
global file system. They’ll store the longest term data on 
tape and add disk storage nodes and processing nodes as 
needed to scale the system to the right “shape” for the 
application. This mix of storage may include high-per-
formance disk, high-capacity disk and flash in different 
combinations.

an issue. Data retention isn’t related to file size per se, but 
many of the files that people and companies want to keep 
are image based. Digital content such as video and audio 
are good examples, as are digital snapshots (Shutterfly 
maintains nearly 100 PB of photo data) and video surveil-
lance files.

Long-term retention has historically been driven by 
regulatory compliance, but now data is just as likely to be 
kept for its possible reuse or for security. A good exam-
ple is surveillance videos. Historically archived for legal 
reasons, these files are now being used to help analyze 
customers’ shopping behavior. Storing this type of data 
for extended, often open-ended, timeframes creates op-
erational cost issues. Maintaining the disk space to keep 
tens or hundreds of terabytes for years isn’t trivial, but it’s 
nothing compared to the power and floor space required 
to support petabytes of data on even the lowest cost disk 
available.

Human consumption. In a lot of big data analytics apps, 
computers perform the analysis, so data is often stored in 
the same data center that houses the database servers or 
in the same servers themselves, as with Hadoop clusters. 
But in big file data use cases, the data is often analyzed by 
people—and people don’t live in data centers. When the 
processing engine wants to consume data on a tablet from 
home or a smartphone on the road, the storage infrastruc-
ture must deliver that data appropriately.

STORAGE FOR BIG DATA

http://searchstorage.techtarget.com/video/Understanding-storage-options-for-big-data-projects
http://searchstorage.techtarget.com/feature/Big-data-storage-architecture-Categories-strengths-and-use-cases
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The sheer size of big file data repositories, and the fact 
that much of the data they hold has no expiration date, 
dictates the use of tape. There’s simply no other way to 
store the hefty volumes of data for that duration economi-
cally. The ongoing cost of power, cooling and floor space 
makes even low-power disk storage a non-starter in the 

As an example, Silicon Graphics International (SGI) 
Corp.’s DMF can scale both horizontally and vertically, 
meaning more processing nodes can be added in parallel 
(scale out) to support greater performance, and capac-
ity can be added in higher density storage devices (scale 
up) to keep costs down. This modular architecture also 
includes the back end, with parallel data mover nodes 
able to provide fast file access into and out of a reposi-
tory. The result is a storage infrastructure that may 
look different to each organization that implements 
it, and one that can be modified to support hardware 
upgrades and new generations of storage media—all 
without disrupting the workflow or physically moving 
the data set.

One large government agency doing weather analysis 
has experienced relentless data growth in a system over 
the past 20 years. Currently managing more than 60 PB, 
the system must move over 300 TB per day on the back 
end, while providing more than 100 GBps file access to 
NFS-attached clients. Its DMF-based system was able 
to scale incrementally to the current configuration of 
52 1U edge server nodes, each providing 2 GBps of NFS 
throughput out of the front end. Six 1U parallel mover 
nodes out of the back end provide 60 GBps over Fibre 
Channel to manage the data movement between the 
multiple tiers of storage. In this way, the infrastructure 
is optimized to reduce cost and can be scaled to accom-
modate increased performance requirements over time.

STORAGE FOR BIG DATA

LTFS makes tape  
appealing for big file data
THE LINEAR TAPE FILE SYSTEM (LTFS) is the file-
aware, open format developed by the LTO 
consortium that enables cross-platform com-
patibility of LTO tapes. By creating an index par-
tition on each tape, LTFS allows the files on tape 
(a linear medium) to be searched in a random-
access fashion, like disk. To be clear, those files 
would still need to be transferred linearly, but 
LTFS greatly improves tape “searchability.” It 
also makes each tape cartridge “self-describing,” 
unhooking the files stored on tape from archive 
software in general and from the software or 
platform used to create it in the first place.

http://searchdatabackup.techtarget.com/feature/Protecting-petabytes-Best-practices-for-big-data-backup
http://www.sgi.com/products/storage/software/dmf.html
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Deep Simple Storage Service (DS3) that takes the Ama-
zon Simple Storage Service (S3) interface and adds com-
mands for sequential data movement and removable 
media support. The result is a REST-based interface to 
tape, making it directly accessible to applications de-
signed to communicate over the Internet and to systems 
designed around Amazon S3 APIs. DS3 also makes it 
easy to connect tape to object storage systems, which use 
REST APIs as well.

BlackPearl is Spectra’s DS3-enabled appliance that 
provides a solid-state storage cache to clients on the front 
end while handling the direct connection to tape drives 
on the back end. It also manages data security and the 
long-term integrity of data on tape, plus conversion to the 
LTFS format.

But big file data storage must be more than a tape li-
brary and a disk cache. Given the access requirements of 
these large files, object storage systems are coming into 
favor because they can scale into petabytes more effi-
ciently than traditional RAID-based storage systems.

OBJECT STORAGE OFFERS ADVANTAGES
Big file data storage systems are now being built with 
multiple disk tiers to support real-time analytics and fast 
access, along with a tape tier for long-term archive. Ob-
ject storage systems, like Quantum Corp.’s Lattus, can 
provide the affordable capacity required to front-end even 
very large tape-based big file repositories and support the 

multiple-petabyte domain of big file data.
In addition to its economics, tape has some enviable 

performance characteristics, especially when dealing with 
big files and the need to stream data into and out of the 

repository. LTO-6, for example, provides 160 MBps of na-
tive file throughput. When managed correctly, with ade-
quate random access storage (disk and flash) on the front 
end, tape can be a very effective storage medium for big 
file data.

Historically, tape-based archives have been somewhat 
complex. Big files were stored in file systems but tape 
drives weren’t “file aware,” so these infrastructures re-
quired special archive software that would provide a file-
based interface to users and applications on the front end 
but could still talk tape to the tape drives on the back end. 
Now, the Linear Tape File System (LTFS), an open sys-
tem tape interface, simplifies tape access and improves its 
flexibility.

Spectra Logic recently released an interface called 

STORAGE FOR BIG DATA

Object storage systems are coming
into favor because they can scale
into petabytes more efficiently than
traditional RAID-based storage 
systems.  

http://searchdatabackup.techtarget.com/news/2240207025/Spectra-Logic-digs-into-deep-storage-pulls-out-BlackPearl
http://searchstorage.techtarget.com/podcast/Storage-considerations-for-a-big-data-infrastructure
http://searchstorage.techtarget.com/podcast/Storage-considerations-for-a-big-data-infrastructure
http://searchstorage.techtarget.com/news/2240171135/Quantum-Lattus-disk-archive-with-object-storage-released
http://searchdatabackup.techtarget.com/definition/LTFS-Linear-Tape-File-System
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infrastructures. These systems must be extremely flexible, 
able to support multiple types of random-access storage 
and tape, and allow users to upgrade and modify them 
while leaving the data in place. They also need a highly 
scalable, economical disk tier, like object storage, to sup-
port streaming of these large files to small devices over 
skinny pipes.

Big file archives must include tape and should also 
write data in open formats, such as LTFS, to support con-
tent processing workflows that involve multiple users on 
different platforms. Tape should use REST-ful interfaces 
instead of the proprietary archive software layers of the 
past. This will allow tape to be directly connected to apps, 
object storage systems and even to the Internet, which 
most big file data repositories will be supporting. n

ERIC SLACK is an analyst at Storage Switzerland,  
an IT analyst firm focused on storage and virtualization.

global availability use cases common to the motion pic-
ture and broadcast industries. Using sophisticated analyt-
ics, these companies can “geo-spread” the files that need 
to be the most accessible and can “batch migrate” them to 
the appropriate storage tiers even before they’re needed.

Quantum’s StorNext file system and data management 
system are built with a modular architecture that allows 
metadata processing to scale independently from stor-
age capacity. This allows users to add metadata engines 
on the back end to support faster access to data on tape or 
on object storage, and to scale the file system on the front 
end to support more users and different platforms.

BIG FILE DATA BOTTOM LINE
Big file data creates some special storage challenges. 
Maintaining a storage system that can hold a moun-
tain of data and still provide decent throughput and ac-
cess performance is all but impossible using traditional 

STORAGE FOR BIG DATA

mailto:ericsswiss%40gmail.com?subject=
http://www.computerweekly.com/news/2240205298/Quantum-upgrades-big-data-storage-to-StorNext-5
http://searchstorage.techtarget.com/magazineContent/Storage-for-big-data
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CPU/memory requirements and so on.
Even if you have a single app running on the OS as the 

only server in a building, it should be virtualized so the 
only thing running on the metal is the hypervisor. Per-
haps that’s why even the Standard license of Windows 
Server OS allows for one physical OS instance and one 
virtualized instance at no additional charge. Let’s discuss 
why.

Rebuild-ability. The biggest pain of any server restoration 
is what used to be referred to as “bare-metal recovery” 
(BMR), whereby one has to install a new, clean OS before 
installing the backup mechanism, and before starting the 
actual restore of the real OS, applications or data. Instead, 
BMR functionality enables one to create and then lever-
age an image-based restore of the primary partitions. This 

M OST PEOPLE HAVE KNOWN me as a 
“backup dude” for more than  
23 years, but if I wasn’t a 
backup dude, I’d be a virtual-
ization guy because of the data 

protection benefits that virtualization brings.
So, is it exaggeration to say all servers should be virtu-

alized? Not at all. And I’m serious when I say every single 
one. There are very few exceptions to my rule, with the 
biggest, most legitimate exception being the need for the 
OS/application to interact directly with hardware, such as 
a USB key, tape drive or peripheral. With modern com-
pute hypervisors showing so very little latency in I/O 
performance between physical access to resources and 
virtualized resources, it’s not an excuse for 99.99%  
of us to stay physical due to performance concerns or 

Virtualize every server  
for better data protection
There aren’t many reasons not to virtualize servers,  
but there are plenty of compelling data protection reasons  
to go ahead and virtualize them all.

HOT SPOTS  |  JASON BUFFINGTON

http://searchdisasterrecovery.techtarget.com/answer/What-is-a-bare-metal-recovery-and-what-bare-metal-recovery-products-are-available
http://searchvirtualstorage.techtarget.com/answer/Storage-and-virtualizing-servers-What-to-consider-before-your-project
http://searchvirtualstorage.techtarget.com/answer/Storage-and-virtualizing-servers-What-to-consider-before-your-project
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HOT SPOTS  |  JASON BUFFINGTON

course you have. But in a virtual world, instead of build-
ing a new server and migrating the data and server config-
uration, you can simply move the virtual machine (VM). 
In many cases, the hypervisor host has more resources 
than what the VM originally was configured for (or was 
using), so a two-minute-or-less bounce to shut down the 
VM, add virtual resources (CPU/memory/storage) and 
then boot up is all that’s required. If you’re relocating, 
both major hypervisors allow for a live migration, usu-
ally without any downtime. And, after all, data protection 
is about ensuring productivity and avoiding downtime. 
Migrations are just planned downtime, but downtime 
nonetheless, and another data protection scenario that 
virtualization offers a solution for.

Business continuity (BC)/Disaster recovery (DR),  
including DR as a Service. Nowhere is portability more 
coveted than in BC/DR scenarios that are typically based 
on the assumption that a calamity has struck and the 
business is down until its IT assets are restored. In those 
scenarios, it’s likely you’ll have different hardware (whole 
environments) and very little time. So, bringing up VMs 
on alternative hosts or within a cloud-based host is just so 
easy that it would be imprudent not to do it.

Rollback and snapshotting. While physical servers of-
ten require specialized storage capabilities to do snap-
shots, VMs can be snapped easily from the hypervisor 

is so critical that as the Windows built-in backup util-
ity has “evolved” (some say devolved), its System Image 
function is essentially a built-in BMR utility. The chal-
lenge with most BMR approaches, and a real differentia-
tor of backup products in the early 2000s, was the ability 
to restore a BMR image onto dissimilar hardware using 
mechanisms that most of us believed were voodoo and 

fairy dust (unreliable and always suspect). Instead, a vir-
tualized server is portable, with a generic set of CPU, 
memory, network, display properties and storage conve-
niently wrapped up inside of virtual hard disks (VHDs) 
and VMDKs.

That rebuild-ability solves the BMR hassle, and en-
ables several other data protection scenarios that are 
predicated on servers being self-contained, hardware- 
agnostic and “portable” objects.

Migration. Have you ever outgrown your hardware? Of 

While physical servers often require
specialized storage capabilities to 
do snapshots, VMs can be snapped 
easily from the hypervisor manage-
ment user interface.  

http://searchservervirtualization.techtarget.com/tip/Moving-VMs-around-Avoid-downtime-with-Hyper-V-Live-Storage-Migration
http://searchvirtualstorage.techtarget.com/opinion/Virtual-data-protection-Seeing-is-believing
http://searchvirtualstorage.techtarget.com/opinion/Virtual-data-protection-Seeing-is-believing
http://searchdatabackup.techtarget.com/tip/Hyper-V-recovery-Top-tips-for-restoring-Hyper-V-virtual-machines
http://searchdatabackup.techtarget.com/tip/Hyper-V-recovery-Top-tips-for-restoring-Hyper-V-virtual-machines
http://searchvmware.techtarget.com/tutorial/VMware-snapshots-explained
http://searchdatabackup.techtarget.com/tip/Windows-8-backup-Microsoft-improves-built-in-backup-utilities
http://searchdatabackup.techtarget.com/tip/Windows-8-backup-Microsoft-improves-built-in-backup-utilities
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HOT SPOTS  |  JASON BUFFINGTON

scenarios I’m overlooking right now, but (hopefully) you 
get the idea. Unless you have VMs that require interac-
tion with physical peripherals, you’d be hard-pressed 
to convince me that not every server should be virtual-
ized—even those simple 1U, single-purpose boxes in your 
branch office or small business. n

JASON BUFFINGTON is a senior analyst at Enterprise Strategy 
Group. He focuses primarily on data protection, as well as Windows 
Server infrastructure, management and virtualization. He blogs at 
CentralizedBackup.com and tweets as @Jbuff.

management user interface (UI). In some cases, the VM-
management UI may be calling underlying software-de-
fined or hardware-enabled functions, but in other cases 
(e.g., Hyper-V) its “snapshot” is effectively stitched out 
of differencing VHDs behind the scenes. However it’s en-
acted, the phenomenal ability of right-clicking a VM and 
rolling it back to a previous version as easily as rolling 
back a Word document is too powerful not to have as part 
of your data protection and recovery strategy.

There are likely other virtual server data protection 

http://searchvirtualstorage.techtarget.com/video/Data-storage-strategies-for-virtual-environments
http://centralizedbackup.com/
https://mobile.twitter.com/Jbuff
http://searchvirtualstorage.techtarget.com/video/Data-storage-strategies-for-virtual-environments
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THE ORIGINAL architectural design for Ha-
doop made use of relatively cheap com-
modity servers and their local storage in 
a scale-out fashion. Hadoop’s original 
goal was to enable cost-effective exploi-

tation of data that was previously not viable. We’ve all 
heard about big data volume, variety, velocity and a dozen 
other “v” words used to describe these previously hard-to-
handle data sets. Given such a broad target by definition, 
most businesses can point to some kind of big data they’d 
like to exploit.

Big data is growing bigger every day and storage ven-
dors with their relatively expensive SAN and network-
attached storage (NAS) systems are starting to work 
themselves into the big data party. They can’t simply 
leave all that data to server vendors filling boxes with 

commodity disk drives. Even if Hadoop adoption is just in 
its early stages, the competition and confusing marketing 
noise is ratcheting up.

HIGH-LEVEL HADOOP AND HDFS
In a Hadoop scale-out design, each physical node in the 
cluster hosts both local compute and a share of data; it’s 
intended to support applications, such as search, that of-
ten need to crawl through massively large data sets. Much 
of Hadoop’s value lies in how it effectively executes paral-
lel algorithms over distributed data chunks across a scale-
out cluster.

Hadoop is made up of a compute engine based on  
MapReduce and a data service called the Hadoop Distrib-
uted File System (HDFS). Hadoop takes advantage of high 
data “locality” by spreading big data sets over many nodes 

READ/WRITE  |  MIKE MATCHETT

External storage might make  
sense for Hadoop
Using Hadoop to drive big data analytics doesn’t necessarily  
mean building clusters of distributed storage—a good old array  
might be a better choice.

http://www.computerweekly.com/feature/Big-data-storage-Hadoop-storage-basics
http://www.computerweekly.com/feature/Big-data-storage-Hadoop-storage-basics
http://searchcloudcomputing.techtarget.com/definition/MapReduce
http://searchcloudcomputing.techtarget.com/definition/MapReduce
http://searchbusinessanalytics.techtarget.com/definition/Hadoop-Distributed-File-System-HDFS
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using HDFS, farming out parallelized compute tasks to 
each data node (the “map” part of MapReduce), followed 
by various shuffling and sorting consolidation steps to 
produce a result (the “reduce” part).

Commonly, each HDFS data node will be assigned 
DAS disks to work with. HDFS will then replicate data 
across all the data nodes, usually making two or three 
copies on different data nodes. Replicas are placed on dif-
ferent server nodes, with the second replica placed on 
a different “rack” of nodes to help avoid rack-level loss. 
Obviously, replication takes up more raw capacity than 
RAID, but it also has some advantages like avoiding re-
build windows.

WHY ENTERPRISE-CLASS STORAGE?
So if HDFS readily handles the biggest of data sets in a 
way native to the MapReduce style of processing, uses 
relatively cheap local disks and provides built-in “archi-
tecture-aware” replication, why consider enterprise-class 
storage? For one, there is still a lurking vulnerability in 
the HDFS metadata server nodes. While each version 
of Hadoop improves on HDFS’s reliability, there’s still a 
good argument to place the HDFS metadata servers on 
more reliable RAID-based storage.

There are a lot of IT reasons for using external 
shared storage for the bulk of the data. First, while Ha-
doop can scale out to handle multiple petabytes of data, 
most big data sets are likely be in the 10 TB to 50 TB 

range—multi-TB sizes traditional database offerings 
can’t practically handle but are well within a cost-ef-
fective range of scale-out SAN and NAS solutions. And 
those shared datasets, often integral to a company’s exist-
ing business processes, can be more efficiently mastered, 
managed and integrated on enterprise storage than in 
HDFS.

While there are evolving security-conscious compo-
nents being built for the Hadoop ecosystem (e.g., Sentry, 
Accumulo), data security and data protection are other 
key reasons to consider external storage. Native HDFS 
isn’t easy to back up, protect, secure or audit. NAS and 
SANs, of course, are built with great data protection and 
snapshots.

Using external enterprise storage, a highly available 
Hadoop application (becoming more common as Ha-
doop evolves more real-time query and streaming analyt-
ics capabilities) might never know disk failures have even 
happened.

And by architecting Hadoop with external storage, 
you can separate not only the storage management, but 

READ/WRITE  |  MIKE MATCHETT

Native HDFS isn’t easy to back up, 
protect, secure or audit. NAS and 
SANs, of course, are built with great 
data protection and snapshots.

http://searchstorage.techtarget.com/ehandbook/The-past-present-and-future-of-RAID-data-protection
http://searchstorage.techtarget.com/video/Alternatives-to-DAS-in-Hadoop-storage
http://searchstorage.techtarget.com/video/Alternatives-to-DAS-in-Hadoop-storage
http://www.computerweekly.com/feature/Big-data-storage-Hadoop-storage-basics
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READ/WRITE  |  MIKE MATCHETT

hypervisor and can be easily allocated more or less re-
source for a given application. Hypervisor-level high- 
availability (HA)/fault tolerance capabilities can be 
tapped for production Hadoop applications. Performance 
is a concern, but more resources can be applied dynami-
cally where needed to produce parity if not superior per-
formance for certain Hadoop applications.

VIRTUALLY STORING BIG DATA
One compelling reason to look at a physical Hadoop ar-
chitecture is to avoid expensive SANs, especially as data 
sets grow larger. Yet in a virtual environment it may 
make even more sense to consider external storage. One 
reason is that provisioning compute-only virtual Hadoop 
clusters is quite simple, but throwing around big data sets 
will still be a challenge. By hosting the data on external 
shared storage, provisioning virtual Hadoop hosting be-
comes almost trivial, and hypervisor features like DRS 
and HA can be fully leveraged.

Since a single big data set can be readily shared “in 
place” among multiple virtualized Hadoop clusters, 
there’s an opportunity to serve multiple clients with the 
same storage. By eliminating multiple copies of data sets, 
reducing the amount of data migration, and ensuring 
higher availability and data protection, Hadoop becomes 
more manageable and readily supported as an enterprise 
production application. The TCO of hosting virtualized 
Hadoop on fewer, but relatively more expensive, virtual 

also take advantage of the separate “vectors of growth.” 
It’s easier to add storage or compute without adding other 
needless resources. There’s some Capex benefit as well, as 
enterprise RAID solutions will use less disk footprint than 
Hadoop’s “gross” replication.

Sharing is a big win for external storage, as moving big 
data into and out of a Hadoop cluster can be challenging. 
With external storage, multiple applications and users 
can access the same “master” data set with different cli-
ents, even updating and writing data while it’s being used 
by Hadoop applications.

VIRTUALIZING HADOOP
External storage may also offer advantages in a virtualized 
Hadoop scenario, which we expect will become a more 
common way to deploy Hadoop in enterprises. Deploying 
Hadoop scale-out nodes as virtual machines allows on-de-
mand provisioning, and makes it easy to expand or shrink 
clusters.

Multiple virtual Hadoop nodes can be hosted on each 

Deploying Hadoop scale-out nodes as
virtual machines allows on-demand 
provisioning, and makes it easy to 
expand or shrink clusters.

http://wiki.apache.org/hadoop/Virtual%20Hadoop
http://searchdatamanagement.techtarget.com/feature/Big-data-fast-Avoiding-Hadoop-performance-bottlenecks
http://searchdatamanagement.techtarget.com/feature/Big-data-fast-Avoiding-Hadoop-performance-bottlenecks
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READ/WRITE  |  MIKE MATCHETT

to share a single data repository effectively, and exist-
ing assets and skills can be leveraged. On the other hand, 
there may be limits to the ingestion, performance, capac-
ity or scalability of high-end storage.

There are a lot of choices, with more on the way. But 
a knowledgeable storage manager has plenty of experi-
ence that applies to big data whether it’s in HDFS on  
local disk or hosted on external storage. n

MIKE MATCHETT is a senior analyst and consultant at Taneja 
Group.

servers with more expensive storage options could still 
be lower than standing up a dedicated physical cluster of 
commodity servers.

IT’S HOW YOU USE IT THAT MATTERS
External storage is more expensive than the default DAS 
option, but it’s the “other” things about storing data that 
even up the accounting. The decision regarding the use of 
external storage needs to be made on a TCO basis, includ-
ing considering both the incoming source and end-to-end 
workflow of the datasets. Other workloads might be able 

http://searchstorage.techtarget.com/video/Understanding-storage-options-for-big-data-projects
mailto:mike.matchett%40tanejagroup.com?subject=
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SNAPSHOT

New storage architectures making inroads
STORAGE ADVANCES SLOWLY, but it doesn’t stand still. Recently, alternatives to tradi-
tional storage architectures have emerged that may prove transformative. Some are 
evolutionary (scale-out NAS, converged infrastructures), while others are downright 
revolutionary (object storage, software-defined storage). Most of our survey respon-
dents still rely on good old DAS (62%), SAN (59%) and NAS (59%) to handle their aver-
age data capacity of 372 TB, but newer techs are beginning to share the load: 23% have 
deployed clustered NAS and 14% are evaluating it. Similarly, cloud-integrated stor-
age and object storage are past the curiosity phase and are in actual use by 18% and 
16%, respectively. Clustered NAS adopters take “scale-out” seriously, with a whopping 
average capacity of 327 TB. Archive (25%) and cloud (25%) are the classic use cases for 
object, but 33% are using it for mission-critical apps. Respondents say they need to 
know more about software-defined storage (43%) and converged infrastructures (42%) 
before evaluating them. That’s not so surprising, as nobody seems to have a definition 
for software-defined storage, and packing storage, compute and networking into one 
rack sounds vaguely like—dare we say it?—a mainframe. —Rich Castagna
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http://searchstorage.techtarget.com/tip/Scale-out-network-attached-storage-Options-in-todays-market
http://searchdatacenter.techtarget.com/feature/Examining-vendor-offerings-in-converged-infrastructure-market
http://searchcloudstorage.techtarget.com/feature/Object-based-storage-cloud-gateways-best-suited-for-archiving-backup
http://searchsdn.techtarget.com/tip/Parsing-through-the-software-defined-storage-hype
http://searchcloudstorage.techtarget.com/definition/cloud-integrated-storage-CIS
http://searchcloudstorage.techtarget.com/definition/cloud-integrated-storage-CIS
http://searchstorage.techtarget.com/definition/Clustered-network-attached-storage-clustered-NAS
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