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Management Summary

The typical SMB data center is amazing — well, perhaps we should simply say, it is a maze. Itis a
maze of under-utilized, heterogeneous, open systems servers deployed throughout the enterprise with a
single application installed. It is a maze of under-utilized storage systems from any number of vendors,
each clamoring for additional resources. It is a maze of networking devices required to interconnect this
complex infrastructure to the SMB’s partners and customers alike. It is a maze of cables, contributing to
the complexity of the environment, and to the confusion of an over-worked administrative staff. In order
to simplify this IT architecture, many data centers have already undertaken the daunting task of changing
the paradigm of the data center, consolidating and virtualizing their server sprawl, deploying multiple
applications on a single server, each running in its own virtual machine. Consolidation and virtualization
of the servers enables the IT staff to improve the utilization of server resources, from under 20% to over
75%, making better use of the expensive compute power and memory resources, which are being wasted
every day. Consolidation and virtualization of the server farm also has enabled the data center to reduce
the power consumption required to run business- and mission-critical applications and to cool the
environment through the use of energy-hungry HVAC equipment, lowering the total cost of ownership
(TCO) of the infrastructure. Many SMBs have already recognized this opportunity, implementing these
cost-saving measures. However, what is being done to reduce the costs and take the worry out of storage
arrays throughout the enterprise?

Unfortunately, the typical storage array is operating at an efficiency level comparable to that of an
under-utilized server, around 30%, or less. Storage administrators allocate space on newly installed ar-
rays based upon what they will need, not what they do need. As a result, the majority of the disk storage
space remains unused, while other applications may be clamoring for additional storage resources. As
with the server farm, this places an unnecessary burden on facilities energy demands. Furthermore, when
multiple applications are consolidated on a single server, disk 1/O requests do not go down; they go up,
placing even more demand on an unprepared SAN. These demands are also heterogeneous, with OLTP
applications contending with HPC applications for high performance disk space, while an auditor may be
trying to retrieve an archived file from a high capacity device, each carrying a unique cost impact. What
is being done to consolidate and virtualize the storage component of the IT equation to ensure that data is

assigned to storage on a value basis?
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Storage Needs in the Data Center

With the possible exception of applications,
the SMB data center now spends more on storage
than any other component. Because of the
growth of business databases, demands of com-
pliance officers, requirements for business con-
tinuance, and expanded customer requests, data
center storage has been expanding as never be-
fore, with some sites doubling in capacity needs
every 18 months, or sooner. Unfortunately, as
with the pre-virtualization deployment of open
systems servers, the data center has deployed
storage badly. Unused capacity has been locked
away for some future requirements that may
never arise. Under-utilized arrays waste resour-
ces of all kinds: disk capacity, energy, floor
space, and administrative staffing. At the same
time that servers are being consolidated and vir-
tualized®, improving server utilization, storage
utilization rates are suffering, both as a result of
the server consolidation and the limited func-
tionality of yesterday’s storage.

Server virtualization, in fact, can have a
negative effect on storage as the number of 1/0
requests to the array accelerate and expensive
storage resources, such as SSD and FC de-
vices, are consumed by second- or third-tier
applications. Applications that previously had
dedicated storage, either SAN or NAS, now find
themselves in virtual machines on the same phy-
sical server, sharing the same storage resource.
Better storage utilization is no longer just a
wish; improved utilization of storage capacity
is now mandatory! Under-utilized storage can
cost the enterprise real dollars on the bottom
line. It can also cost a vulnerable CIO his job.

In order to lower the TCO of the storage
architecture, the data center staff must create
multiple tiers of storage on a single array with
application-aware storage devices; high-cost,
high-performance storage must share floor space
with low-cost, high-capacity devices. Your SAN
must share floor space with your NAS. Applica-
tions must be able to assign frequently accessed
data to high-performance devices, while assign-
ing archive data to low-cost storage. Further-
more, these assignments must be done auto-
matically and dynamically, by policy, without
operator intervention, in much the same fashion
that the automatic transmission in your car pro-

! See the issue of Clipper Notes dated August 7, 2009, entitled
Reducing TCO of the Enterprise Data Center — Upgrading
and Replacing Aging x86 Infrastructure, and available at
http://www.clipper.com/research/TCG2009032.pdf.

gresses through its gears, from first to drive, with-
out the requirement of the operator to employ the
clutch and gearshift. Previous concepts of storage
cost must be discarded. The IT staff must
change the storage 2paradigm, looking at cost
of storage per IOPS<, not just dollars per TB.

In order to meet the demands of the belea-
guered data center, Pillar has updated their line of
storage products to simplify the deployment and
management of the storage environment, improve
the utilization of all storage, and deliver an appli-
cation-aware, scalable architecture to enable the
environment to grow, in terms of both perfor-
mance and capacity.

Pillar Addresses Three 21°' Century
Information Challenges

(1) Distributed and Unanticipatable Demand

I/0O happens in reaction to an event. When
most events were predictably embedded in busi-
ness process workflows, demand was, largely,
predictable. Hierarchical Storage Management
(HSM) could poll access patterns in a use case
and place data appropriately. But, as VP Bob
Maness puts it “that was past-tense management
— based on what happened yesterday.” In many
kinds of business today, opportunities and threats
— and the consequent need for data — are often
unplanned. Server consolidation in the past few
years has rendered most 1/0O requests random.
This is very different from the predictable
patterns of access and sequential data access that
were the norm when storage was directly attached
to a server and served a single application.

“Pillar Data Systems” Axiom does for storage
what VMware did for servers,” observed Maness.
It is the same concept — virtualizing the resources
to get different service levels out of the same
system. Pillar Application Aware Profiles turn
data placement into an optimization problem
that computers solve well — and the more
different kinds of application data you throw on
an Axiom Array, the better the optimization can
become.

This capability makes Axiom an appropriate
destination for multiple applications. When filled
to the 80% utilization level that most Axiom
customers see as normal, it can put a temporary
halt to a data center’s need of more storage. Plus,
if that more is Axiom storage, the habit of better
storage consumption can continue.

21/0s per second.
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(2) Prioritization of Access

Pillar Data Systems reacts to an 1/O request,
as it happens, to give it the CPU power, memory
cache, and the right level of 1/O to serve the data
to the application with a guaranteed level of ser-
vice. An Axiom array can have up to 192 GB
of non-volatile DRAM. (More details on Axiom
to follow.) This is considerably more than the
cache capacity found in arrays with traditional
architecture. It is enough to use as an alloca-
table and re-allocatable resource.

Information technology has a rich heritage in
the use of cache, both on servers and on storage
arrays. In Axiom, plentiful cache complements
the use of SATA drives. With the recent inclu-
sion of SSD drives, Axiom supports three tiers of
data access, allowing both better prioritization
and sensible use of resources.

CPU cycles, cache, and storage capacity (on
the proper SATA stripe to optimize seek time, or
on SSDs for still quicker access) are all part of
serving 1/O requests properly. Pillar is perhaps
unique in its ability to coordinate all three
resources, dynamically as is needed, to support
one of five service levels: Premium, High,
Medium, Low, and Archive). In addition, with
the addition of more cache and CPU, Axion can
make Premium into “Super Premium,” when
such service is needed.

(3) Particularizing Restore

Pillar Data Systems utilizes a proprietary chip
for their RAID controller. Two controllers are in
each Brick (see Exhibit one for definitions) and
are not part of the data mover. This separation of
duties, so to speak, underlies Axiom’s ability to
particularize the restore process following a disk
failure.

Pillar’s approach is to isolate the Eroblem toa
specific location, and solve it locally®. Since ap-
plication data is spread across all of Axiom’s
capacity, the impact of a bad area on an appli-
cation is a small part of the LUN. Because each
brick has two controllers, restoration is a paral-
lelized effort. Pillar’s cellular architecture, and
the granular particularity of restore, mean
that restore is fast and also has no wider
impact on the system.

3 This is like the approach that many data centers are using to
deal with heat in the Data Center. Where once they would
have relied on natural dissipation and room CRACs, now fans
and ducting contain the heat from high-density servers and
deal with it in a localized way.

Pillar’s Axiom Family

Pillar Data Systems has designed the Axiom
family with a modular architecture to enable
scalable growth in both capacity and perfor-
mance, in parallel, with one eye constantly
monitoring TCO. Having scalability, however, is
only half of the battle. Pillar designed Axiom to
be able to utilize up to 80% of the available
capacity with their Application-Aware storage
system. Where yesterday’s storage could only be
tuned for cache and the type of interface, limiting
typical utilization to less than 30%, Axiom arrays
can differentiate services based upon application
workload as defined by best practices and ad-
ministrative settings specific to those workloads,
creating multiple storage tiers. Applications that
demand extremely low latency disk 1/O can be
assigned to solid-state disks (SSDs), with higher
cost, while applications dealing with business
continuity can be assigned to high capacity, low-
cost devices, such as 1TB SATA drives. This
can result in utilization figures reaching 80%,
while at the same time, reducing adminis-
trative workload and energy consumption by
50%o, cutting TCO in half!

Pillar Data Systems innovation permits the
data center to provision data and applications
dynamically, adjusting for any application that
needs it, in the same way that servers based upon
new quad-core CPUs dynamically can apply
more, or less, CPU power to any application.
This enables the data center to configure thinly
provisioned arrays, as Axiom more reliably pre-
dicts performance requirements, simplifying stor-
age management. If the data center can double
storage utilization, this means that the enterprise
can reduce capital expense for storage by half;
with half the storage, the data center can reduce
floor space and energy expense in half. Axiom
can also improve the quality of service (QoS) for
the end users, creating profiles to tune storage
resources for cache, capacity, and queues, to meet
business needs and ensure optimum utilization.
This also frees up storage administrators to do
more-productive work.

Pillar also provides a guarantee of high per-
formance and utilization. Yes, | did say guaran-
tee. Pillar will provide an agreed upon minimum
utilization and performance service level for a full
year. If any reconfiguration or other service is
required to bring the Axiom to this level, then the
service is delivered free of charge.

A Pillar Axiom system is made up of a var-
iety of hardware components: a storage control-
ler, called a Slammer, a storage enclosure, called

Copyright © 2009 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.
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Exhibit 1 — Axiom Components

Axiom Slammer — A fully-redundant Storage Controller to provide data movement, it allocates
bandwidth according to the 1/O priority of the workload; designed with a dual-processor
architecture and automatic failover and restoration; includes redundant power supplies and up to
6GB of battery-backed cache memory; available with NAS or SAN protocol, either FC or iSCSI;

Axiom Brick — A highly-available 13-drive Storage Enclosure for dual-ported SATA, FC, or SSD
storage devices; Supports up to 13TB of raw storage, including one hot spare drive; includes two
RAID controllers with 4MB of flash memory, 256MB ECC cache memory per controller;

Axiom Pilot — This Policy Controller is the management interface for Axiom. Its simple,
graphical controller and AxiomOne software enables policy-based provisioning with dynamic
performance prioritization, fault management, capacity planning, and guided maintenance for the
entire system.

A fabric mesh connects the bricks and the slammer and supports data movement both in and out

Source: Pillar Data Systems

of the array and between bricks. This month, Axiom will support a 4 GB mesh.

a Brick, a policy engine, called a Pilot, and con-
nected via 4Gb mesh fabric. (See Exhibit 1,
above, for the component details.)

Pillar has created two preconfigured models,
the Axiom 300, for mid-sized deployments and
budgets, and the Axiom 600, for business-class
storage solutions that can scale to over 800TBs.
Both of these models employ the Pillar Axiom-
One software suite designed to enable customers
to reduce the cost of managing information.

Pillar Axiom 300

The Axiom 300 brings enterprise-class stor-
age functionality to mid-range applications, with
that guarantee of high performance and utiliza-
tion, along with an upgrade path designed to
protect the initial investment made by the data
center.

The Axiom 300 is pre-configured with one
Slammer storage controller, with NAS, SAN, or
iSCSI protocol, one Pilot policy controller, one
Brick drive enclosure with either 500GB or 1TB
SATA drives or 300GB or 450GB FC drives, for
a maximum of 13TBs, and the AxiomOne soft-
ware suite. It comes with a 3-year next-business-
day warranty on hardware and software. The data
center can also order up to three additional
Bricks, either SATA or FC, and additional proto-
cols to meet application requirements in a virtual-
ized environment or to grow the Axiom 300 to
meet future enterprise needs, up to 52TB. If your
growth requirements expand beyond these limits,
Pillar will refund the purchase price of software
options when you upgrade to an Axiom 600,
enabling the data center to move the Pilot, Bricks,
and drives to the new system, protecting enter-
prise investment.

Pillar Axiom 600

The Axiom 600 is designed to satisfy the
higher growth needs of enterprises with larger
data centers or departmental requirements of
larger companies. It is an ideal vehicle for con-
solidating multiple tiers of applications and data
onto a single storage platform. The Axiom 600
stretches storage limits, doubling performance,
regardless of the size and complexity of the data
center environment. With Pillar’s Application-
Aware technology, the Axiom 600 can meet the
highest utilization requirements, while managing
the lowest TCO for the enterprise. The Axiom
600 can meet the high-performance needs of
financial applications, OLTP, or any other appli-
cation where speed is a requirement, as well as
the high capacity requirements of any archiving
environment.

Employing the same utilization character-
istics of its little brother, the Axiom 300, the
Axiom 600 can unify the storage architecture of
any heterogeneous data center with both SAN
and NAS requirements, deploying thin provision-
ing, reducing the amount of physical storage
necessary to support any application, boosting
utilization and reducing energy requirements.
Coupled with Pillar’s unique 1/0 queuing
prioritization, the Axiom 600 enables the data
center to differentiate classes of storage in a pool
based upon application requirements that satisfy
its performance priority. This enables the Axiom
600 to provide multiple QoS tiers, meeting a
variety of application workloads.

It is a robust, business-class solution with
support for up to 832TBs of raw capacity with
multiple tiers of service. The highest premium

Copyright © 2009 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.
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tier, Tier O, consists of SSD or FC drives for the
highest performance and availability. Intermedi-
ate tiers, Tier 1, 2, and 3, provide varying levels
of performance and availability, while an archive
tier, Tier 4, utilizes SATA drives for a cost effec-
tive archive workload. As a result, the Axiom
600 can reduce energy requirements and floor
space by up to 50%, reducing infrastructure TCO
and improving bottom-line profitability.

Designed with a modular architecture for
flexibility, the Axiom 600 enjoys tremendous
scalability for both capacity and performance, up
to 64 Bricks and up to 4 Slammers, or storage
controllers. Each Brick supports 13 disk devices
with dual active RAID controllers to provide
redundancy and ensure faster response to Slam-
mer requests. Bricks can support SSD, SATA, or
FC disk devices in a single storage pool, but the
data center cannot mix devices within a Brick.
The Axiom 600 can spread a LUN across mul-
tiple RAID controllers, enabling a distributed
RAID 10 for improved performance.

The Axiom 600 is especially performant with
an Oracle database. The Axiom writes in 1IMB
stripes, the largest stripe available. This enables
Oracle to operate more efficiently as Oracle’s
Automatic Storage Manager also writes in 1IMB
stripes. A fortunate coincidence? Probably not,
as Pillar is funded through a Larry Ellison com-
pany.

Pillar has also characterized the 1/0 of many
of today’s most popular applications and saved
them as Axiom Profiles, available as a drop-down
menu in Axiom’s Storage Manager. It is easy to
use, enabling an administrator to deploy a LUN
with six simple clicks.

Pillar AxiomONE Software Suite

AxiomONE is an application-aware suite of
software that provides the data center with an
easy to use set of applications to manage and
configure all aspects of your Axiom storage
system. Consisting of the AxiomONE Storage
Services Manager, the Performance Manager,
and the Capacity Planning Manager, they pro-
vide resource management across the system, for
CPU, cache, and capacity.

AxiomONE simplifies storage management
with policy-based controls and simplifies deploy-
ment and management with an easy to use GUI.
The data center can generate full copies of data
with Axiom’s Volume Copy, or utilize Pillar’s
data protection tools, such as Snap FS and Snap
LUN snapshots. AxiomONE enables the data ce-
nter to address potential problems before they

occur via the compilation of system health and
performance statistics and enables proactive ac-
tions with the automatic display and notification
of critical status changes and events.

Conclusion

Pillar’s Axiom family increases the flexibility
of data center storage assets, significantly re-
ducing the cost and complexity of the enterprise
storage architecture, with a single pool of storage
and a single point of manage-
ment. Pillar establishes mul-
tiple tiers of data within this
pool to use the available stor-
age resources more effectively,
enabling the data center to con-
trol the TCO of the storage
environment more effectively.
Perhaps, Axiom can simplify
your storage environment as
well.
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