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3ware’s Switched Fabric Architecture
Enabling the Future of Storage

3WARE® IS AT THE FOREFRONT OF
THE INDUSTRY with the Escalade™
family of RAID controllers and patented
StorSwitch™ architecture. StorSwitch is a
non-blocking switched fabric architecture
that communicates with each SATA
drive via a unique port identifier: This
advanced implementation enables 3ware
to deliver the highest levels of perform-
ance, reliability and availability. The result
is superior overall system performance
compared to traditional systems that
share the bandwidth of a single bus.
There is a never-ceasing demand, from small
and large companies alike, for greater 1/O
subsystem performance and highly available
storage capacity. These requirements, along
with affordable SATA drives, set the stage
for 3ware’s high-performance, scalable

SATA RAID controllers. Further enhancing
SATA technology, 3ware Escalade controllers
use the SCSI driver layer supported in all
standard operating systems, bringing the
reliability, manageability and performance

of SCSI RAID to an economical SATA
RAID solution.

Perfectly suited for the secondary storage
market, 3ware's innovative switched fabric
architecture is opening minds throughout
the industry to the fact that SATA based
storage can be highly reliable and available,
and meet maximum performance standards,
all while keeping costs down.

Traditional Storage
Architectures

The shared bandwidth (or shared-bus)
architecture is prevalent among storage
solutions today and has long served the
storage needs of the enterprise.
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However; this architecture suffers from
fundamental design challenges including
latency and limited throughput. As you

add more drives to a shared-bus there is
increased I/O latency, resulting in lower
aggregate performance. The more devices
added to the bus, the less bandwidth that
is available to each peripheral. Because
each drive shares the same bus, if one
drive has a problem others can be affected,
(often referred to as transient drive failures).
Finally, bus termination, required on a
shared-bus architecture to reduce noise
and improve signal integrity, is not required
for serial fabric architectures making serial
easier to install and maintain.

The Basics of StorSwitch™

The idea for a non-blocking switched fabric
to handle data I/O in a storage subsystem
comes directly from the network and com-
munications industry. Increasing demands on
communications bandwidth and capacity

put a strain on conventional network archi-
tectures. This led to the development of

a switched architecture with routers and
switches that promised greater performance,
scalability and availability.

STORSWITCH ARCHITECTURE

Based on non-blocking switching technology,
3ware’s StorSwitch architecture provides a
dedicated port for each drive, which eliminates
shared-bus arbitration and bottlenecks, thus
maximizing performance and reliability while
improving disk utilization.
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A basic switched fabric is designed to route
all data from input to output ports with
minimal delay and loss. To route data with
the highest efficiency; a non-blocking switched
fabric was developed, which allows multiple
connections to be made from an input to
multiple outputs. This design is capable of
handling the theoretical total of all ports,



such that any routing request to a free
output port can be established successfully
without interfering with traffic to other
ports.

Today's demands for increased storage
performance and bandwidth are similar
to those that led to the creation of the
network switched fabric. To satisfy these
demands 3ware developed StorSwitch, an
architecture that connects the PCl bus to
a high-speed internal bus and routes all data
between the two using a packet switched
fabric. Based on a combination of design
points which include command queues,
write caching algorithms, and interleaving
data from each drive across the PCl bus,
the 3ware non-blocking architecture
enables multiple asynchronous threads

to be executed resulting in increased
system performance.

The 3ware controllers provide a dedicated
port for each drive enabling the high-
speed internal bus to accommodate the
aggregate bandwidth of all individual

drive ports. As noted in the StorSwitch
architecture diagram, each drive can simulta-
neously perform read or write functions.
The use of packet switching technology
means that no drive waits, or is penalized

by another drive because of bus arbitration,
while executing read/write commands.

This hardware based switching technology
dramatically improves the storage subsystem
performance, ultimately improving overall
system performance.

The Benefits of StorSwitch

Performance

Use of a hardware-based packet switching
data path to handle transactions dramatically
boosts speed, increases system bandwidth,
and shortens transaction latency. Because
the 3ware controller performs packetization
internally, each drive receives data without
using arbitration thus improving system
performance. With a 3ware high-speed
interface to each port, and robust internal
switched fabric architecture, the internal bus
is capable of handling concurrent traffic from
all SATA disk ports. This allows each device
connected to the storage switch to run at
extremely high transfer rates. For example,
3ware Escalade controllers can support

up tol2 drives at up to |50Mbytes per
second per drive. Host system performance
can improve (scale) with each additional
hard drive added to the 3ware RAID
controller up to the maximum PCl
bandwidth available.

Further supporting its mission to provide
maximum benefit to customers, 3ware

has designed the Escalade controllers to
leverage many advanced SCSI features in
order to achieve the greatest performance
for its SATA solution. Features like command
queuing and reordering, scatter/gather,

and dynamic sector repair are standard

with 3ware’s controllers.

Reliability and Availability

The StorSwitch architecture isolates each
drive on the bus. Therefore, if one drives fails
it does not affect the rest of the drives on
the bus. This provides a much higher degree
of reliability than a shared-bus architecture
where an error with one drive can produce
a transient error on adjacent drives on the
same bus.
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Cost-Effective

3ware's SATA based StorSwitch architecture
is fast becoming the solution of choice

for secondary storage installations where
data access is constant and performance
and availability are critical factors. With

the switched architecture and RAID 5
functionality, high-end performance and
reliability are now available with a
cost-effective SATA solution.
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The Best that Storage
Has to Offer

With the StorSwitch architecture, 3ware’s
solutions for secondary storage satisfy
stringent requirements for capacity, reliability
and performance. 3ware delivers the best
of all worlds — a switching architecture that
supports serial technology, the best of the
SCSI performance feature set, and full
hardware based RAID 5 XOR capability —
all at (Serial) ATA drive prices.
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