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One of the more discussed topics of the past two years in the storage industry has been the

THE viability and desirability of converging NAS on the SAN fabric in the enterprise data center. Here
N Bd 0§ is the working hypothesis: consolidate file and block services and you will increase your storage
= ..%.. ROI through previously untapped efficiencies in your storage management and total capacity

utilization. The scaling capabilities of the SAN combined with the data-sharing functionality of
NAS represents a “Holy Grail” in enterprise storage.

Two years into this trend, we have to ask, are we there yet? Anyone who has been in the data center recently can
answer that this trend is still in its early stages, but we believe that end users do and will desire mature
convergence solutions. This brief outlines the first generation shortcomings and critical requirements needed to
put next-generation NAS gateways in the data center where end users want them.

NAS on the SAN: The State of the Trend
First, with regard to the market's conspicuous
absence of interoperable file services on a SAN, we
must put blame squarely on established vendors
who have had no vested interest in enabling or
supporting such functionality on arrays other than
their own. The few NAS gateway (alternatively, “NAS
head”) products on the market today are only
designed for use with that particular SAN vendor’s
arrays. What's more, the integrated NAS-SAN
management functionality of these products is
essentially non-existent. Most first-generation NAS
gateways simply cleave off LUNs from the SAN
(using separate tools) and operate in their same old
NAS world. Integrated NAS-SAN management
functionality and interoperation details are left for end
users to sort out for themselves.

For customers interested in developing NAS on SAN
functionality from a “clean sheet” start, the options
are still few, but increasing by the month. A range of
hybrid appliances supporting NFS, CIFS, iSCSI and
FC are available from both established and
emerging vendors. In mid-range deployments, we
expect to see this type of solution proliferate
throughout the next 24 months. As a result, many
mid-range customers will have the opportunity to
avoid much of the heartache and complexity endured
by their high-end brethren who have charted the first
generation of NAS on SAN convergence.

The good news for folks consolidating their NAS on
existing SANs is that we expect to see in 2004 a
range of new NAS gateway product offerings enter
the market, many of which demonstrate some keen
vendor understanding of end user requirements. The
even better news is this: in our daily conversations
with end users we now hear them articulating in
concrete terms what drivers are leading them down
the path of “convergence” for their file and block
services.

Consolidation: Not Just About ROI

If there is a silver lining in the economic downturn of
recent years, it is that all eyes have turned to
increasing the effectiveness of existing assets. All
CIO or VP level storage executives in the Fortune
1000 are seriously evaluating solutions that boost
management efficiency, increase storage utilization,
and improve ROI. To this end, consolidating physical
assets while maintaining the integrity of the logical
assets makes good sense.

Consolidation offers opportunities to both reduce
capital expenditures and increase management
efficiency. The Taneja Group has found that end
users consider both objectives critical to the success
of a consolidation project. If the management gains
are not obvious, the project usually will not happen.
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The requirement for increased management
efficiency helps explains the delayed state of NAS on
SAN consolidation: today’s solutions simply lack the
clear benefits found in other forms of storage
consolidation.

For example, a typical NAS to NAS consolidation
project might collapse several hundred disparate file
servers into a small number of higher performing
enterprise filers. Besides the obvious ROI gains, this
consolidation project enables access to unified
namespace management, advanced replication and
shapshot functionality, and easier backup and
restore. These are substantial gains, resulting in the
ClO’s likely verdict to “greenlight” such a project.

In another example, a firm may employ Direct Attach
to SAN to consolidate several terabytes of
longstanding legacy data to a newer fibre channel
SAN fabric. The ROI gains of this type of
consolidation are numerous: the storage
administrator now benefits from the vast range of
gains attributed to SANs such as increased
availability via mirroring or snapshotting,
consolidated backups, and advanced virtualization.
Again, we see substantial gains accrued for the
consolidation effort, and the CIO’s likely verdict will
be to “greenlight” this project.

By contrast, today’s NAS onto SAN consolidation
solutions do not yet provide benefits that are quite as
compelling. In a typical NAS on SAN scenario, the
customer migrates their filer-based data onto carved-
out LUNs on the SAN fabric and deploys a SAN
vendor-certified NAS head in front of the fabric
switch. Although this scenario reduces capital costs
by eliminating filer investments and forklift upgrades,
the end user sees little improvement in management
efficiencies. The environment retains what is
essentially a “virtual filer” relationship within the SAN
fabric. All other NAS and SAN management tools still
have to be executed as they always have been.

While it's true the customer has bought some real
storage ROI efficiencies from the physical
consolidation effort — and perhaps some human
management efficiencies — the overall improvement
is not compelling. We do not see the “big gains” in
management functionality that we see in other forms
of consolidation. In most cases, CIOs will “redlight”

NAS onto SAN consolidation projects until they know
they can get storage management gains equivalent
to their economic returns.

Critical Requirements for NAS on SAN

NAS on SAN solutions must incorporate several key
attributes to achieve the needed management gains.
When these requirements are met, we believe end
users will see the combination of economic and
management benefits needed to justify migrating file
services to their SAN.

Requirement 1: Truly Interoperable Platforms
Square one in achieving management gains with
NAS on SAN convergence is the ability to work with
all major fabric components. While this may seem
obvious, today’'s NAS gateway solutions are almost
universally oriented towards single-vendor SAN
solutions.

In order to deliver benefits across a wide range of
complex SAN environments, NAS gateway vendors
must commit to broad device interoperability. From
that perspective, the NAS gateway should be
equivalent to any other mission-critical SAN fabric
component. CIOs with SAN experience will demand
qualification proofs for all major components from
HBA selection all the way back to array controller
interfaces.

We believe vendors are addressing this issue, and
we expect to see significant announcements in the
first quarter of 2004 regarding interoperable
solutions.

Requirement 2: Data Availability and Scaling
For a NAS gateway to truly streamline storage
management, a mature offering should deliver two
important benefits: improved data availability and
easy capacity scaling.

First generation NAS gateway products have limited
ability to deliver these benefits due to one major
shortcoming: the direct relationship between a given
gateway and its associated data. Most first
generation products retain the direct storage model
that restricts multiple gateways from accessing the
same files within a pool of storage.
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There are existing work-arounds for these
limitations, such as clustering schema that allow
multiple gateways to access a single set of files, and
metadata server-based implementations that allow
multiple gateways to do the same. Of course, both of
these alternatives add complexity and incremental
cost to the NAS gateway deployment.

The direct storage model employed by today’s
gateways limits the scalability advantages of NAS on
SAN convergence and creates issues for the
availability of all file data. These issues are now
remedied through software additions for mirroring,
shapshot generation, and file namespace
aggregation. But most users we know are unwilling
to cobble these point products together on their own.

Accordingly, we believe that NAS gateway offerings
must achieve significant advances in data availability
and scalability by moving beyond the direct storage
model. SAN-based storage inherently provides new
opportunities to enhance capabilities, and the ability
for multiple gateways to access a given set of files is
an ideal example. This will enable advanced
capabilities such as load balancing and failover
between multiple NAS heads — performance scaling
and high availability capabilities that are simply a
must-have for serious enterprise deployments.

Secondly, NAS gateways must provide a coordinated
expansion of file service capacities on the SAN
array. The specific approach for achieving this
intelligence can take on many forms, such as tightly
integrating the native file system of the gateway with
SAN volume management to ensure on-the-fly file
system expansion or, alternatively, by leveraging
metadata techniques or file clustering technologies.
Regardless of how this integrated file service
expansion is accomplished, failure to do so means
the persistence of that well-known “NAS island”
headache, creating one more hurdle for the CIO to
“greenlight” a NAS onto SAN consolidation project.

Requirement 3: Integrated Data Protection

Even if you have done an excellent job physically
consolidating your NAS data on your SAN today, you
now face the significant issue of protecting that data.
Just as with data availability, SAN users have a
significant interest in maintaining consistent data

protection schema and methodologies for all data
resident on the SAN, including the file data.

To date, simple NAS heads have not integrated any
kind of advanced data protection functionality that
leverages the existing SAN architecture. You can’t
reach back to the fabric from the NAS gateway and
run snapshots, mirror, or replicate file volumes
across the SAN. When you can do this, in even a
less granular fashion at the file-system image level,
you've achieved some level of integrated data
protection and cleared a major hurdle in making NAS
on SAN convergence a viable option for a wide
range of SAN-centric end users.

Looking Forward: Advanced File Services

Once these basic requirements are met by gateway
products, we believe the most powerful driver for
convergence will begin to make its way into the
marketplace: advanced file services.

Sophisticated end users are already beginning to
give shape to this type of functionality on their
whiteboards. In short, they want the same kind of
granular, automated, “intelligent” policy functionality
that we see in the SRM tools of today, but made
available in a file-serving “gateway” offering.

Specifically, advanced file services would deploy at
the gateway level and enable a range of business-
based policy criteria to be attached to the file
metadata. This could encompass freshness of data,
location, frequency of use, business group, etc.
Based on these criteria, file data is directed through
the SAN fabric to reside on the appropriate storage
platform, then migrated, replicated and staged for
backup and archiving as required.

We envision that these advanced file services on the
SAN will be integrated with existing SRM block-data
tools to enable a range of infrastructure-wide
activities such as intelligent provisioning, capacity
planning and data protection schemes. To the
degree the administrator is comfortable with this
schema, the process can then be completely
automated. For example, the converged “intelligent”
file/block fabric might migrate a particular low-use
file-system image to less expensive disk based on
predetermined criteria. This process would occur as
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a background task, automating what is today a
highly manual process.

This level of integration is what end users ultimately
hope to achieve with a converged NAS on SAN
environment. It is up to vendors to make it happen in
a usable, seamless fashion. When it does, it will be
nothing short of a management and ROI revolution.

Vendor Watch: ONStor Inc.

Taneja Group has been following developments in
the NAS gateway space quite closely over the last 12
months. We think that one newcomer that has done
some quality listening to end user requirements is
ONStor Inc., based in Los Gatos, California.

ONStor has developed a third-party NAS gateway
solution, the ONStor NAS Gateway, with a very
tightly focused design center. Because ONStor is
aimed squarely at the file services needs of the
existing enterprise SAN market, their absence of
distraction should pay off.

The ONStor NAS Gateway utilizes a disk-less server
architecture with a fibre channel HBA out the back,
deployed as true file gateway in front of the fibre-
channel switch. The NAS Gateway surfaces NFS
and CIFS, and is the first gateway product that is
designed to support an open storage platform,
capable of interoperating with any vendor’s array on
the backend.

Most interestingly, the NAS Gateway addresses the
data availability demands of enterprise users,
managing the file system images resident on the
SAN fabric as a collective entity with fail-over
capabilities between all gateways.

Another point of ONStor’s differentiation is what
happens on the backend, down at the SAN array
level. The NAS Gateway software can create
mirrored copies of file system images within
heterogeneous SAN arrays, enabling both data
protection and easy staging for file data backup off
the SAN fabric. This feature seems to address a
major point of concern for SAN shops that must be
able to demonstrate protection schema for file data
resident on the SAN.

Taneja Group believes the ONStor NAS Gateway is
a strong step in the right direction for meeting the
needs of SAN-savvy enterprise users. ONStor has
done some quality investigation of what enterprise
users will demand from a converged NAS on SAN
environment and they've built a product to address
those needs.

In the coming quarters, we’'d expect to see ONStor
expand its software functionality to encompass some
of the more advanced file service functionality we
discussed above, enabling more fine-grained data
protection schema and seamless integration with
SRM tools. We also believe the NAS Gateway could
become an attractive platform from which to provide
sophisticated file namespace aggregation
capabilities for all file data; a feature many users
integrating this product as part of a large
consolidation project would find extremely valuable.

If they continue to stay a step ahead of enterprise
demands for NAS on SAN convergence, we believe
ONStor will be viewed as a very fit competitor in this
critical market segment.
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