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THE SCSI terminology list seems endless: SCSI-1,
SCSI-2, SCSI-3, Fast, Wide, Fast and Wide, Ultra,

Ultra2, Legacy, etc. The SCSI bus is one of the most compli-
cated, yet most common, hardware options used on today’s
file servers. Many modern file servers use the SCSI bus to
drive the server’s disk drives, CD-ROM drives and tape
backup devices.

There is a great deal of misinformation floating around
about SCSI. One of the biggest problems is that various
hardware vendors use different names for the
same SCSI component. Another problem is
that when you purchase SCSI devices, it
can be very difficult to determine
which type of SCSI hardware you
need to support your particular
device. For example, I recently
purchased a DLT tape drive. The
specifications that the vendor pro-
vided on its Web site stated that the
drive was a SCSI-2 drive. When I
called the vendor to confirm the
specifications, I learned that the drive
was a SCSI-2 Fast/Wide device. Had I
not called the vendor, I would have, at best,
purchased the wrong SCSI cable, and at worst,
purchased the wrong SCSI adapter.

This article will present the various SCSI architectures
available today and illustrate the differences between them.
This article will also attempt to show you the different names
that various hardware and software vendors sometimes use
for the various SCSI components.

WHAT IS SCSI?

SCSI (pronounced “skuzzy”) stands for Small Computer
Systems Interface. SCSI is a hardware and software standard
used to connect peripheral devices to a computer. For example,
SCSI defines the hardware interfaces used to connect SCSI
devices to the SCSI network adapter and defines a set of
SCSI software commands used for communication. SCSI has

evolved over the years, and there are currently three
major SCSI standards: SCSI-1, SCSI-2 and

SCSI-3. Each of these standard sets pro-
vides increased performance for SCSI

devices. For example, the jump from
SCSI-1 to SCSI-2 increased the
SCSI bus speed from 5 MHz to 10
MHz. This allowed SCSI peripher-
al manufacturers to create products
that could push up to 20MB per
second. The performance gains

from the SCSI-2 to SCSI-3 jump are
even more significant, as you will see

later in this article.
Hardware vendors manufacture hard-

ware devices, such as disk drives, that
conform to the SCSI standards. When a customer

purchases a SCSI device, he needs to feel comfortable
knowing that this device will be supported as SCSI continues
to evolve. This is one of the biggest challenges to network
professionals: upgrading their servers to take advantage of
the increased performance of the latest SCSI peripherals
while still maintaining connectivity to the older (legacy)
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SCSI devices that may still be used on the
server. I hope the information presented in
this article will help you when working with
your SCSI purchases and configuration.

WHY USE SCSI?

The two most common architectures
used on today’s computers for connecting
high bandwidth devices, such as disk drives,
tape drives and CD-ROM drives, are SCSI
and EIDE. While EIDE devices are much
cheaper than their SCSI counterparts, there
are some very compelling reasons to opt
for SCSI.

EIDE single threads commands down its
data channel. If you have an EIDE disk
drive and an EIDE CD-ROM drive attached
to the same EDIE channel, only one of these
devices can be active at a time. SCSI allows
multiple devices residing on the same SCSI
bus to be active concurrently.

Another reason to use SCSI is that you
can install more devices on a SCSI bus
than you can with an EIDE bus. An EIDE
channel can support only two devices per
channel while the newer SCSI architec-
tures can support up to 15 devices per
channel. While this may not present a
problem in a workstation, you need SCSI
for high-end servers that require a substantial
number of disk drives.

Manufacturers always develop the high-
est performing and largest capacity devices
on SCSI first. EIDE device manufacturers
then seem to play catch up to match the
speed and capacity of their SCSI brethren.
For example, the high-end SCSI-3 specifi-
cations allow devices to pump out a whop-
ping 400MB of data onto the SCSI bus
using fiber optic cabling. The chart shown
in Figure 1 illustrates the incremental SCSI
performance increases.

WIDE VS. NARROW SCSI

The terms Wide SCSI and Narrow SCSI
refer to the width of the SCSI bus. The SCSI
bus can be either 8 bits or 16 bits wide. As
you probably guessed, the 16-bit SCSI bus
can move more data faster than the 8-bit SCSI
bus. Wide SCSI refers to a 16-bit SCSI bus,
and Narrow SCSI refers to an 8-bit SCSI bus.

FAST SCSI

The term Fast SCSI came about when
SCSI-2 was designed. SCSI-2 increased the

SCSI bus speed from 5MB per second to
10MB per second. Fast SCSI devices utilize
the faster speeds of the SCSI-2 and beyond
SCSI bus. The term “Fast” is loosing its
meaning with the newer SCSI standards. The
Ultra, Ultra2 and Ultra3 SCSI standards have
increased the SCSI bus speeds substantially,
as the chart in Figure 1 demonstrates.

Some devices are marketed as Fast/Wide
SCSI, which means that the device can use
the faster SCSI-2 bus speeds as well as the
16-bit SCSI bus.

SCSI INTERFACES

Three SCSI interfaces are available
today: Single Ended (SE), High Voltage
Differential (HVD) and Low Voltage
Differential (LVD). The SCSI interface
refers to the manner in which the SCSI
adapter and the peripheral devices electron-
ically drive the SCSI cable. These different
interfaces evolved with the SCSI standards
to provide greater noise immunity, longer
cable lengths and faster speeds.

SCSI devices, such as SCSI adapters,
disk drives, tape drives, and CD-ROM drives,
are designed to be Single Ended, HVD or
LVD. You must take care that you purchase
the correct interface type. While there are
methods you can use to mix different types of

devices on a common SCSI bus (for example,
with the right components, you can place
both Single Ended and LVD devices on the
same bus), you should only attach devices
with the same interface on the same SCSI
bus. If you have a Single Ended SCSI bus, all
devices on that bus should be Single Ended. If
you have an HVD bus, all devices should be
HVD, and if you have an LVD bus, all
devices should be LVD.

SCSI INTERCONNECTIVITY

There are thousands of possible SCSI
device combinations. For example, with the
right configuration, you can place both Wide
and Narrow SCSI devices on the same SCSI
bus. Also, if you have the appropriate con-
verter, you can place Single Ended devices
on an HVD SCSI bus. There are so many
combinations possible that it is impossible
to cover all of these variations in this article.

SCSI TYPES

As SCSI evolved, the architecture was
modified to enrich the command set and to
improve the bandwidth of the SCSI bus.
The chart in Figure 2 shows the technical
specifications of each type of SCSI. There
are many different names for the same SCSI
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architecture; this chart will show you the
most common names used for each type of
SCSI architecture.
Note: The Number of Devices Supported
includes Adapter Card as a device. For
example, SCSI-1 supports eight devices.
This means you could place seven disk
drives (or other SCSI peripherals) on the
SCSI bus.

SCSI CONNECTORS

As the chart in Figure 2 illustrates, there
are many different types of SCSI connec-
tors. You can (sometimes) determine the
type of SCSI bus used for a given system
by looking at the connectors. For example,
if the bus is using 50-pin connectors, this is
an 8-bit system. If the bus is using 69-pin
connectors, this is a 16-bit system. Figure
3 illustrates some of the more common
SCSI connectors.

CONCLUSION

As stated earlier, there is a great deal of
misinformation concerning the various
“flavors” of SCSI. I have tried my best to
sift through this sea of misinformation and
present the most accurate data concerning
SCSI. If you find any incorrect data in this
article or the accompanying charts and
figures, please notify me at johnj@fast.net.
The most current information for the chart
in Figure 1 is available for download from
the NaSPA Web site. To access file
JOHN0402.XLS, go to www.naspa.com
and click on “Technical Support” and
“Coding Examples from Articles.”

The SCSI connector diagrams illustrated
in Figure 3 were provided by A2Z Cables,
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Inc. (www.www.a2zcables.com). The
A2Z Web site also contains a great little
SCSI cheat sheet (www.a2zcables.com/
scsi-cheat-sheet.pdf).

ADDITIONAL RESOURCES

Please refer to the following Web loca-
tions for more information on SCSI
adapters, cables and devices:

● www.adaptec.com/products/
datasheets/cables.html#connect (this
page has diagrams of the various
SCSI connectors)

● www.t10.org/ (this site contains the
official SCSI specification)

● http://scsifaq.paralan.com/ (this site
contains a great FAQ on SCSI)  

NaSPA member John E. Johnston is the
owner of a Web development company that
specializes in e-commerce. John also per-
forms contract work on Novell, NT and Unix
networks. He can be contacted via email at
johnj@fast.net.
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