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T
hat old standby storage
standard, SCSI, is about to get
a makeover. Two technology
shifts, occurring in parallel

and arriving this year, will change the
kinds of disk drives enterprises use up
and down their storage systems.

One transformation several years in
the making is the move to a new inter-
face — SAS (serial attached SCSI) —
which provides faster, more flexible, and
more reliable connections to drives. The
new spec also permits the same drive
enclosure to support SAS devices and
lower-cost SATA drives.

At the same time, in part due to the
advent of the smaller SAS interface, 2.5-
inch enterprise-class drives will start to
replace tried-and-true 3.5-inch models.
In the long haul this will mean that data-
centers will accommodate more storage
without eating up more floor space.
Smaller drives will also reduce power

usage, speed data access, and increase
the overall capacity of drive arrays. 

At first the changes will be invisible,
with new servers coming midyear with
internal SAS drives instead of the tradi-
tional parallel SCSI ones. Lower-end
drive arrays will start using SAS drives
as well toward the end of the year. “SAS
is now being qualified by the major
OEMs,” notes John Monroe, an analyst
at Gartner. By 2008 to 2010 (estimates
vary), all SCSI drives will be SAS drives. 

“What IT will see is the continued
trend of better capacity and perfor-
mance at lower prices,” says Greg Hart-
zog, head of storage infrastructure at
consultancy Optimus Solutions.

Although SCSI technology is changing
under the hood, enterprises don’t have
to worry about reworking their storage
infrastructure to prepare for or manage
the change. Because the drives use the
same command set as previous SCSI
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drives, there’s no change
needed to the enterprise’s
storage architecture, as the
SCSI command set and exter-
nal interfaces remain
unchanged. Also unchanged
are the drives’ head assem-
blies, the parts that store and read the
data, notes Jay Krone, director of
Clariion product marketing at EMC. 

“There’s not much that IT has to do,”
adds Franco Castaldini, enterprise
storage product manager at Seagate
Technologies. “They don’t have to rip
out their middleware or their storage
management.”

Older parallel SCSI drives are
incompatible with SAS, so enterprises
will have both sorts of SCSI devices in
their DAS and SANs until the older
devices are retired years from now. But
that just means maintaining two types
of replacement drives in case of failures
and perhaps rearranging arrays to
minimize having multiple cabinets,
some of each type, in the same location,
EMC’s Krone says.

A Smaller, More Flexible Interface
The move to SAS dramatically changes
the connection between a drive and the
backplane — whether the drive connec-
tor on a server’s motherboard or the host
bus adapter within a drive array cabinet.
The new connection is almost identical
to the now-familiar SATA connector,
and that’s intentional. SAS controllers
work with both SAS and SATA drives
because the cables are both physically
and electrically the same. This will allow
vendors to use the same power supplies,
cases, and backplanes in all their prod-
ucts, reducing manufacturing costs and
thus lowering prices to the enterprise,
Optimus’ Hartzog says.

“We’ll have very high volumes [of
SAS drives] because they will be used

in both servers and arrays, so they’ll be
cheaper,” says Craig Butler, disk storage
product marketing manager at IBM.

In addition to the reduction in manu-
facturing costs that standardizing the
enclosures brings, the dual support for
SAS and SATA drives by the SAS inter-
face means enterprises can mix both
types of drives in the same enclosure.
That could help consolidate storage in
one physical structure while supporting
the typical functional split between the
drives: using SAS for high-performance,
high-transaction applications and SATA
for low-performance, long-read appli-

cations such as archiving and
streaming media.

But mixing the two drives
together could cause prob-
lems if the drive enclosures
aren’t designed for it, notes
Harry Mason, president of

the SCSI Trade Association and direc-
tor of industry marketing at chip-set
maker LSI Logic. Due to their distinct
disk rotations, SAS and SATA drives
vibrate differently, causing the cabinet
to shake. If they don’t want the box
walking across the floor, storage admin-
istrators who want to mix the two drive
types in the same cabinet must ensure
that the enclosure vendor has designed
the cabinet to quell such vibrations.

In addition, some interfaces will be
dual-use, whereas others will not. To
prevent someone from plugging in an
SAS drive to a SATA-only connector,

SCSI is used in tape drives, not just disk drives, but there’s been little
public attention paid to how SAS would be deployed in tape libraries. Seagate’s
Franco Castaldini notes that no tape vendors have yet attended the SCSI Trade
Association’s “plugfests,” where vendors test SAS products, for example.

Optimus Solutions consultant Greg Hartzog believes that SAS could be a great
benefit to tape libraries because of the increased cable length and the smaller, more
flexible cable size. He says his customers like the idea of external but direct attached
tape libraries for departmental and other local backup. LSI Logic’s Harry Mason
agrees, saying that tape libraries have not fit well in most enterprises outside of
FC (Fibre Channel) connections because tape libraries don’t typically connect to
a backplane as disk drives do but instead connect via cables.

But FC tape-drive adapters cost about $1,000, Hartzog notes, making IT think
twice before deploying them. “SAS tape should easily compete on price,” he says.

Mason says he’s seen “a lot of interest from the tape providers in SAS designs.”
One reason is that the SCSI protocols have “always been a fairly good portal to
the robotics of the tape drive,” says Kevin Schoonover, director of engineering at
distributor Arrow Enterprise Storage. With its SCSI basis and better cabling
option, tape providers can now consider SAS instead of the pricier FC, gaining the
benefits of a cabled connection without having to migrate to a different command
set, Schoonover says. — G.G.
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SAS: SCSI to the Max Of the four
enterprise drive interface technologies, SAS is
second only to Fibre Channel in performance,
and it supports many more drives.

Parallel SCSI

15

3Gbps

3Gbps

12m

SAS

4,032

3Gbps

12Gbps

8m (per hop)

Maximum addressable drives
Maximum current throughput
Maximum planned throughput
Maximum cable length

SATA

1

1.5Gbps

1.5Gbps

1m

Fibre Channel

127

4Gbps

16Gbps

10km

SOURCE: SCSI TRADE ASSOCIATION
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the SAS cables have a plastic
bump that prevents them from
being inserted into anything
but an SAS connector. SATA
cables fit in both SATA and
SAS connectors.

According to IBM’s Butler,
the SAS interface’s support for
both SATA and SAS drives “will
make it easier to do tiered stor-
age.” A common interface
means that enterprises can eas-
ily configure some drives for
backup and archiving using
SATA drives and others for
transactional access using SAS
drives, all with the same array
cabinets and racks. The com-
mon interface will also make it
cheaper for vendors to offer
“cost-effective products up and
down the line,” he says, encour-
aging the use of tiered storage.

A less obvious benefit from
SAS is that SCSI goes from
being a parallel technology to a serial
one. Current SCSI interfaces allow a
maximum of 15 drives per cable, but the
cables don’t have the bandwidth to
simultaneously support that many
drives in real-world environments. The
move to SAS increases the addressable
number of connections per port — with-
out using expanders — to 4,032, com-
pared with 127 for FC (Fibre Channel).

Because the connection to each drive
is serial, there is no bandwidth sharing
to prevent storage systems from using
all those connections. SAS’s serial nature
also means that a failure of one drive
cannot affect other drives. (The possi-
bility of failure is one reason that SCSI
has been such a highly reliable technol-
ogy: The parallel architecture increased
the impact of any one drive’s failure.) In
the past, the parallel approach was used
because more data could be moved

simultaneously per connection. But
today’s serial technology — and the con-
trollers to manage all the individual con-
nections — have progressed to the point
where serial is the preferred approach,
as exemplified by FireWire, USB, FC,
and Ethernet connections.

SAS also promises to break SCSI’s per-
formance barrier, with a current transfer
rate of 3Gbps. “You can’t drive parallel
[technology] to any greater transfer
rates. We’re at the end of the bucket,”
Gartner’s Monroe says. Initial SAS
devices will also run at 300Mbps, and
transfer rates should double to 6Gbps by
2008 and to 12Gbps by 2010, according
to the SCSI Trade Association.

SAS also adds support for dual ports,
which provide two connections to one
drive for fail-over reliability, as well as
for redundant RAID controllers — just
as FC does.

The result of the greater
device support and the faster
transfer speeds will be larger
clusters of drives in arrays with
very high storage capacities and
high performance. That should
help SAS displace FC in all but
the highest-performance stor-
age tier, where FC’s higher cost
will be worth the better perfor-
mance, IBM’s Butler says.

SAS also has a use in near-line
storage, according to LSI Logic’s
Mason. IT can aggregate several
SAS devices — arrays or external
drives — via direct SAS-to-SAS
connections without having to
put in a local SAN or share that
network with other traffic, he
says. Mason expects some enter-
prises to use SAS to create these
near-line storage loops as an
adjunct to, rather than replace-
ment for, SANs. Similarly, IBM’s
Butler expects SAS to be used

for two-node external storage clusters. 
Still, vendors expect SAS to make its

first mark in servers, which now rely on
SCSI drives because of their high per-
formance and reliability. SAS extends
that performance and reliability while
allowing vendors to use the same chip
sets and connectors for their servers as
they do for their PCs, reducing costs.
The drives will become standard on
servers by 2006, IBM’s Butler notes. But
because many enterprises have recently
replaced their servers, SAS-based
servers won’t be deployed in large num-
bers until “the next refresh,” Gartner’s
Monroe says.

Minidrives: Two Transition Paths
Servers will also take advantage of the
second SCSI trend: the move to smaller,
enterprise-class drives. The 2.5-inch
drives take less power and generate less
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Seagate projects that by the end of next year, more SAS drives will 
be sold into enterprises than any other drive type.

Spike in SAS Demand?

By 2008, Seagate expects to sell more 2.5-inch SCSI, Fibre Channel 
and SAS drives to enterprises than 3.5-inch models.

Rise of the Shrinking Drive
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heat, and their performance — access
and seek times — is better than that of
3.5-inch drives because there is less dis-
tance for the drive heads to travel. That
makes them perfect for transaction-
intensive applications.

The small size provides another
advantage. According to LSI Logic’s
Mason, 2.5-inch SAS drives mean
blade servers will be capable of using
reliable, high-performance SCSI tech-
nology rather than the 2.5-inch ATA
drives — designed for notebooks —
they’ve had to use in the past. 

“We know we’ll put 2.5-inch drives in
a server or blade where there’s less
physical capacity,” IBM’s Butler agrees.

For drive arrays, Optimus’ Hartzog
expects midtier arrays to adopt 2.5-inch
SAS drives first. Most midtier arrays
hold 14 drives in a 19-inch rack, he
notes, but could hold 30 drives if they
switch to the 2.5-inch size. “You can add
more spindles,” Hartzog says.

“SAS will really capitalize on the move
to 2.5-inch and outstrip the other tech-
nologies,” LSI Logic’s Mason says. “The
small form factor is a fairly big deal.”

Although 2.5-inch SAS drives help
vendors deliver smaller drive arrays or
increase the total capacity in the same
cabinet space, Seagate’s Castaldini says
the 3.5-inch drive will remain in use for
many years. That’s because SATA drives
don’t have an enterprise-class 2.5-inch
version, so to gain the benefit of mix-
and-match enclosures, vendors will
stick with the drives of the same size.
Another reason is that the price of 2.5-
inch SATA drives won’t be as low as for
3.5-inch versions on a per-gigabyte
basis for some time. “It’s not clear what
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Coming to a Server Near You Most major storage
vendors are now working on SAS devices. The following eight
vendors account for 75 percent of the enterprise storage market.

PLANS

Currently shipping several SAS controller chips and cards

Has begun shipping to OEMs the MAV series of 2.5-inch SAS drives

Will add SAS in the next year to all its products in the HP BladeSystem,
Integrity, ProLiant, and StorageWorks lines

Expects to ship SAS drives to OEMs later this year

IBM’s xSeries 366 Server uses Adaptec SAS cards to provide SAS connectivity

Says it will ship SAS drives to OEMs later this year

Has begun shipping to OEMs the SAS-enabled Cheetah 15K.4 and Savvio
10K.1 drives

Offers the NexSAS line of expanders

STORAGE VENDOR

Adaptec

Fujitsu Computer Products

Hewlett-Packard

Hitachi

IBM

Maxtor

Seagate Technologies

Vitesse

Where Does iSCSI Fit In?
just as storage vendors start to sell SAS and 2.5-inch
drives, they’re also pitching iSCSI. But iSCSI isn’t really a
form of SCSI, nor does it have any real relationship with the
SCSI technology evolution.

iSCSI is actually an external interface to connect storage
systems, similar to FC (Fibre Channel) or Infiniband. An
iSCSI connection uses the Ethernet as the data transport
and packages the storage management commands for de-
livery via TCP/IP. But an iSCSI connection works equally with
ATA, SCSI, and FC storage systems. (FC is both an external
connection technology and a specific drive technology, but
similar to iSCSI, it connects any type of drive system.)

That means enterprises should evaluate the merits of iSCSI
— essentially a cheaper SAN connection method with slower

performance — separately from those of SAS and 2.5-inch
drives. “The primary advantage is lower cost of connectivity,”
says Jay Krone, director of Clariion product marketing at EMC.

“There’s a school of thinking in the low-end server market
that iSCSI would be a cheaper way to do [direct-attached]
storage,” says Harry Mason, director of industry marketing at
LSI Logic. But Mason’s not convinced. “SAS took all the
wind out of iSCSI’s sails in that kind of implementation be-
cause it gives all the predictability and bandwidth without
having to build a new environment.” Mason, citing offerings
from companies such as LeftHand Networks and Equal-
Logic, does see iSCSI as an appropriate SAN alternative for
low-performance environments such as small businesses
and for linking isolated SANs. — G.G.

the cost per gigabyte is compared to
3.5-inch drives,” IBM’s Butler says, not-
ing they will need to achieve price par-
ity to gain broad adoption. 

Nonetheless, change in the normally
staid world of hard drives is in the air.
Despite regular predictions of its demise,
the hard drive has soldiered on, with
storage density enhancements exceeding
the transistor density increases postu-
lated by Moore’s Law. Soon the enter-
prise SCSI drive will take another leap
forward — this time in convenience, reli-
ability, and lower cost of operation. i

SOURCE: GARTNER
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