
L et’s face it: The world’s storage needs are increasing at an
exponential rate. Companies commonly find themselves with
an inadequate amount of storage for records, e-mails, logs and

other vital information. In the past, SCSI RAID-based storage servers
that provided enterprise-level reliability at an enterprise-level price
have fulfilled storage requirements. However, the rate of increase in
storage requirements has outpaced the decline in SCSI disk costs. This
has forced corporate IT managers to continually increase spending on
storage just to keep up with an existing user base.

This problem has been addressed in the last few years by using ATA
drive technologies in RAID arrays to provide storage for significantly
less cost than SCSI RAID. For many years, there have been only two
drive choices when building workstations and servers—IDE/ATA and
SCSI. ATA drives have always been considered a good inexpensive
solution for workstations and low-end servers but have never been
considered ready for the enterprise. In the past, ATA drives have had a
shorter life span and were generally slower than their SCSI counter-
parts. SCSI drives, on the other hand, have led the enterprise server
industry for years and have always been the fastest and most reliable
option for storage. Their inherent disadvantage is their cost, which is
between two to five times more than ATA drives.

Over the past few years, ATA drives have been gaining ground in the
higher-end markets. Their throughput and reliability have reached
levels that make them very comparable to SCSI for some applications.
One example of this is in the ATA storage appliance market. Solution
providers and IT managers have recently become aware of the advantage

of using ATA drives for inexpensive dense RAID storage where the
prices beat SCSI by a wide margin. These products are not designed
for true mission-critical environments but lend themselves to other
large markets such as near-line storage and general backup. In these
situations, the advantages of ATA drives are perfect because they
provide very high throughput and low cost, a good choice for large
backup scenarios.

Although drives based on the ATA standard have made great
strides, they are still a long way off from replacing SCSI drives. In
addition, because of limits in the ATA bus architecture, the through-
put speeds have reached a physical limit. So how do we solve the
impending storage crisis?

THE SERIAL ATA (SATA) STANDARD

The answer is the Serial ATA (SATA) standard. SATA is based
directly on the ATA standard but has entirely new bus architecture
based on a serial point-to-point link. SATA has many advantages over
the current ATA standard, including higher transmission speeds, more
flexible cabling requirements, and true hot-swap.

The core of SATA is a new serial bus architecture that gives each
drive a direct data path to the controller. The problem with the current
ATA standard is that it reaches a maximum peak transfer rate of
100MBps. There are limits inherent in the parallel design of the ATA
bus that prevent further speed increases. One of the core properties
of the ATA standard is backward compatibility, so these limitations

Technical Support | November 2003

With storage needs increasingly on the rise, how do you find storage that

meets the enterprise’s needs? The answer is the Serial ATA (SATA) standard.

SATA is based directly on the ATA standard but has an entirely new bus

architecture based on a serial point-to-point link. This article explores the

many advantages that SATA has over the current ATA standard.

By  E r i k  L og a n

©2003 Technical Enterprises, Inc. Reproduction of this document without permission is prohibited.



cannot be engineered out of the ATA design. With the serial specifica-
tion, only four wires transmit data. This dramatically decreases the
number of variables involved and allows for a much higher transfer
rate. This design allows the SATA standard to start at 150MBps and
have scalability up to 600MBps.

Another advantage of SATA is the support of native hot-swap. The ATA
standard has never had support for native hot-swap. In fact hot-swapping
with ATA has been a very bad idea altogether. There is a high proba-
bility that pulling out or putting in a drive while a server is running will
destroy the drive and the controller card. This is a big problem when
trying to convince storage customers that ATA is a good solution for
storage needs.

Even for data not considered utterly critical, taking a server off line
to replace a bad disk means lost time and resources. SCSI has had
built-in hot-swap for years, and the feature is considered a de facto
requirement for true enterprise applications.

The SATA hot-swap mechanism is the final bridge between the ATA
standard and SCSI. While a controller card can implement other fea-
tures such as command queuing and access algorithms, hot-swap was
the one feature that always left ATA out of the enterprise. With the
inclusion of hot-swap in the current standard, SATA becomes virtually
feature complete when compared with SCSI. With this single feature,
SATA RAID can vault itself into enterprise areas that, in the past, were
strictly dominated by SCSI-based systems.

CABLE LENGTH

On a less visible front, new cabling requirements for SATA, which
let go of some of the restrictions imposed by the parallel design, are
geared toward enterprise applications. The requirements of the ATA
standard limited the parallel cables to a length of only 18 inches. In the
newer design, a low-voltage differential system is used, similar to the
current SCSI specification, providing longer cable lengths without voltage
drop concerns along the line. This means that cables can be up to one
meter in length. In addition, because the cables only have four wires,
the cable widths are dramatically smaller than previous parallel ATA
and SCSI designs.

So what is the advantage? Because the cable lengths can be longer,
they allow system builders to have more flexibility and freedom in how
they design RAID servers. Drives can be put in the most optimal places
without the constraint of whether or not a cable will reach. A bigger
advantage is in the size of the cables. Not only is it important to have
dense RAID storage in a single server, but the servers themselves
should be as compact as possible for better deployment in data centers
where real estate is expensive. With thinner cables, a more compact
chassis can be used that still has adequate airflow. With older parallel
cables, airflow was a problem in small systems because the wide strips
blocked airflow through a case. With today’s processor speeds, the
cooling requirements for processors, motherboard chipsets and memory
have increased. The smaller SATA cables make a perfect solution for
building dense servers that can operate reliably in adverse conditions.

SATA VS. ATA

SATA is an obvious step beyond the current ATA standard. It has many
advantages that make it a better solution for RAID storage servers. It is
more than just higher data rates and a different interface. It represents a
whole new technology in the storage market. The true advantage of

SATA in a RAID setup is it fills a market segment that previously was not
served well by ATA or SCSI. This market is an area currently between
ATA and SCSI and represents the largest portion of the storage market.

The requirements for most storage needs are high speed, reliability,
density and cost. In this ubiquitous middle ground, features like hot-
swap are essential while cost and density are still a high priority.
Current ATA solutions cannot provide the features customers need in
this segment because of the lack of extensions currently in the ATA
standard. On the other hand, SCSI systems do provide all of the features,
but the cost per gigabyte is way outside the range that storage consumers
can afford. SATA provides a perfect blend of features, price and per-
formance for this market.

SCSI RAID servers will continue to be the best solution for the ultra
high-end market. Mission-critical applications that must have the
absolute most in the form of access times and reliability will benefit
from very expensive SCSI hardware. Features like 15,000-RPM hard
drives for ultra-low latency and mean time to failure of over one million
hours are some of the hallmarks of high-end SCSI.

SATA cannot compete in the ultra high-end market, but it is a perfect
fit for the larger middle range of enterprise-level storage solutions.
SATA has the features necessary for this market like hot-swap and
future 10,000 RPM spindle speeds. The cost per gigabyte of SATA is
just slightly more expensive than current ATA drives, which is still 2 to
5 times less than SCSI equivalents. For example, currently a storage
server with SATA storage costs about $4.00 per gigabyte. The compa-
rable SCSI solution is about $15.00 per gigabyte.

CONCLUSION

The case for SATA RAID can be best described as the most value
for your money. With the explosion of data that companies need to
store, finding an economic and robust solution is imperative. SATA
RAID is the perfect tool for this job and will only become better with
time as SATA RAID features are fully implemented and the costs of
drives decrease.  
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