Third-generation LTO drives boost capacity and throughput

IBM TotalStorage Ultrium Tape Drives
T800 and T80OF

The third-generation IBM TotalStorage®
Ultrium Tape Drives T800 (SCSI) and
T800F? (Fibre Channel) are designed to
help meet the storage challenges faced
by IT organizations today. First, there is
the enormous growth in data, fueled by
business continuity, regulatory compli-

ance and information lifecycle manage-

IBM TotalStorage Ultrium Tape Drives T800 and TSOOF ment initiatives. Then, there are
initiatives to improve IT operations, such

as infrastructure simplification, improved

Highlights administrative productivity and more

reliable, cost-effective data protection.
B Offers a data transfer rate of up M Designed to provide adaptive

to 160 MBps' to help shorten data compression, Digital Greater capacity and speed
backup times Speed Matching (DSM) and a Offering up to twice the capacity and
128MB buffer for optimal per- more than double the performance of
B Provides a cartridge capacity of formance and storage capacity the preceding Ultrium 2 generation of
up to 800GB' to address the drives, the T800 and T80OF tape drives
need to store ever greater B Available with either an are designed for integration into
amounts of data Ultra160 SCSI or 2GB Fibre servers, desktop enclosures, autoload-
ChanneF interface for flexible ers and scalable automated tape
B Designed to be backward attachment libraries.

compatible with previous-

generation Ultrium™ tape B Incorporates new tape thread-
drives and media to help pro- ing features, redesigned elec-
tect prior investments tronics and error correction

functions designed to enhance
drive robustness and reliability



To further increase capacity, Digital
Speed Matching (DSM) is designed to
adjust the drive’s native data rate to
better match the data rate of the server.
This feature, along with a larger 128MB
buffer, is designed to help improve data
throughput and reduce tape repositions
in an environment where the host data

rate is less than optimal.

In addition, the T800 and T80OF tape
drives use an IBM-patented compres-
sion algorithm for optimal compression.
The compression algorithm is designed
to synchronously swap the data com-
pression scheme dynamically between
ALDC (adaptive lossless data compres-
sion) and a pass-thru mode. While
data compression is being performed, a
separate circuit—designed to perform
simultaneous decompression—helps
support data integrity.

Compatibility with prior-generation Ultrium
media

Compatibility with prior-generation
Ultrium tape media eases the introduc-
tion of higher-performance tape drives,
helping to protect prior investments in
drives, media and tape automation sys-
tems. The T800 and T80OF drives are
backward read and write compatible
with Ultrium 2 media and read compati-
ble with Ultrium 1 media. By using

Ultrium 3 media, you can further
shorten backup and restore times,
reduce the number of tapes required
and further improve the backup
window.

Flexible host attachment

All three generations of IBM Linear
Tape-Open (LTO) tape drives support
either SCSI or native Fibre Channel
attachment. The T800 and T80OF tape
drives are designed to allow stand-
alone servers to exploit the tape drive
when natively attached. The T800F
tape drive allows deployment into
second-generation storage area net-
work (SAN) environments, supporting
both the Fibre Channel-Arbitrated Loop
(FC-AL) topology as well as direct con-
nection to a fabric port on a Fibre
Channel fabric such as a McDATA
switch.

SAN and library integration

The T80OF tape drive is designed to
auto-configure to establish its opera-
tional mode (FC-AL or point-to-point)
and attachment speed. The T80OF tape
drive features advanced library support
(LDI or ADIy? through an RS-422 con-
nector. This is designed to allow the
drive to respond quickly to library com-
mands and help avoid contention on
the attachment bus.

Greater data protection with reliability and
serviceability enhancements

Several new features have been added
to the T800 and T8OOF tape drives to
help improve overall reliability. The new
independent tape loader and threader
motors combine with positive pin reten-
tion improvements to increase the relia-
bility of loading, recovering and tape
extraction during a sudden power
down. In addition, enhancements made
to the Partial Response Maximum
Likelihood (PRML) channel include an
adaptive channel calibration feature.
This feature is designed to compensate
for variations in the recording function,
media and read/write head to help opti-
mize interchangeability between LTO
vendors’ drives.

Despite the dramatic increases in per-
formance, the T800 and T80OF tape
drives consume less power than previ-
ous generations of IBM LTO tape
drives. Highly integrated electronics use
IBM copper-based technology to help
reduce power consumption. These
lower power requirements are particu-
larly important for systems in which
heat dissipation must be limited.



For enhanced serviceability, the T800
and T80OF drives are designed to cap-
ture error information which is stored in
flash memory. During a power outage,
this information can help reduce trou-
bleshooting time for IT staff as well as

for system manufacturers.

Low total cost of ownership

The high performance and capacity of
the IBM TotalStorage Ultrium Tape
Drives T800 and T800F can help
reduce the number of tape cartridges,
tape drives and tape libraries required in
a storage environment. Compatibility
with prior generations of Ultrium media
makes it possible for customers to eas-
ily migrate to this new generation.

Enhancements in third-generation drives
The T800 and T80OF tape drives intro-
duce new features that can help
increase throughput, capacity and relia-
bility over previous generation LTO
drives—while also helping to protect
critical data.

e A new 16-channel head design is
designed to help provide double
data throughput while maintaining
backward compatibility with previ-
ous generation drives. The new
16-channel head, coupled with the
31 percent increase in linear den-

sity, increases drive performance.

Enhanced, IBM-patented,
timing-based servo positioning is
designed to help data be written to
tape with greater precision. The
tracks are narrower on the new
16-channel head which helps to
increase cartridge capacity.
Compared to the T400/T400F; the
track density of the T800/T800F is
increased by 37.5 percent to 704
tracks.

A new tape loader and threader
mechanism helps improve error
recovery when loading, threading
and unloading a cartridge.
Independent loader and threader
motors, coupled with positive pin

retention, help retain the pin during

a mis-pick. This independent control

can help improve load and thread
reliability.

A graceful dynamic braking
Jeature helps enable the reel
motors to gradually decelerate
instead of stopping abruptly in the
event of a power failure. It helps
prevent tape stretching and loose
tape wraps and can reduce tape

damage and breakage.

“On-the-fly” adaptive channel
calibration is designed to allow
the drive to adjust to variations in
the media and head. Calibrating
the channel can help improve
higher data throughput rates and
data integrity among LTO vendors’
drives.

Redesigned electronics FEven
though the number of tracks have
doubled, the overall power con-
sumption of the drive has been
reduced from that of previous gen-
eration LTO drives.

A redesigned head actuator is
designed to help provide greater
resiliency to shock and vibration.
This provides improved read

head tracking capability and
performance.

Enhanced power management
results in reduced heat dissipation
and greater operational efficiency
than that of previous generation
LTO drives. The drive operates in
two modes: write mode and idle
mode (for when the drive is not in
use).

Digital Speed Matching (DSM) is
supported on Ultrium 3 media in
increments of 40 MBps to 80 MBps.
This feature, along with a larger
buffer, is designed to help improve
throughput in environments where
the host data rate is less than

optimal.



o A larger 128MB buffer is Media
designed to work in combination You can order media for all your
with DSM to mask the impact of IBM TotalStorage Ultrium tape products
data rate fluctuations, allowing the from your IBM Representative or
tape drive to perform at its optimal IBM Authorized Distributor. Or visit
speed. ibm.com/servers/storage/media

o WORM support’ 1o help meet the
needs of evolving regulatory compli-  For more information
ance initiatives, the T600 & T800OF  Contact your IBM representative or
tape drives will adopt the LTO IBM Business Partner or visit:
industry specification for WORM.
WORM-enabled drives are designed — ibm.com/servers/storage/tape/oem
to automatically determine whether
the inserted cartridge is a WORM
(write once, read many) or
read/write cartridge. WORM car-
tridges provide the ability to store
vital customer data in a non-

erasable, non-rewriteable format.



IBM TotalStorage Ultrium Tape Drives T800 and T800F at a glance

Characteristics

Tape drive type

Capacity per cartridge
Data transfer rate

Number of tracks

Media

Data cartridge

Universal cleaning cartridge
Backward compatibility

Interface

Library interface
Data compression
Buffer

Rewind speed
Operating speed
Data rate matching

Locate speed
Average file access
Load to BOT
Unload from BOT
Average rewind time

LTO Ultrium 3

800GB compressed'; 400GB native

Up to 160 MB/sec compressed'; 80 MB/sec native
704

LTO Ultrium 1, 2 and 3

LTO Ultrium 3: Part number 24R1922

For LTO Ultrium 1, 2 and 3: Part number 35L.2086
Read/write compatible with Ultrium 2 media

Read compatible with Ultrium 1 media

T800: Ultra160 SCSI LVD

T800F: FC-2 at 1 Gb/sec or 2 Gb/sec

LDI, ADI?

SLDC (LTO data compression per ECMA-321)*
128MB

Up to 8 meters/sec

5.44 meters/sec

Digital Speed Matching

40 MB/sec, 50 MB/sec, 60 MB/sec, 70 MB/sec, 80 MB/sec
8 meters/sec

54 seconds

15 seconds

15 seconds

55 seconds

Physical characteristics
Dimensions (internal drive)
Weight

85cmHxXx14.9cmWx21.1 cm D (3.33in x 5.83 in x 8.33 in)
3.0 kg (6.6 Ib)

Reliability

Mean time between failures (MTBF)
Error rate (calculated)

Error rate (validated)

250,000 hours at 100 percent duty cycle*
1 x 10" bytes per permanent read error*
1 x 10™ bytes per permanent read error*
1 x 10" bytes per permanent write error*

Operating environment
Operating temperature
Relative humidity
Electrical power

Power dissipation

10° to 40° C (50° to 100° F)

20% to 80% (non-condensing)

T800: 5V at3.3A, 12V at 1.1 A (steady state)
T800: 10 W (idle, with cartridge), 28 W (read/write)

Open systems support

Microsoft® Windows® 2000; Microsoft Windows Server™ 2003; Sun Solaris 8, 9; HP-UX
11.0, 11i; Linux® (Red Hat Enterprise Server 3, SUSE LINUX Enterprise Server 8; AIX®
Version 5L 5.1, 5.2, 5.3; and Novell NetWare)

Warranty

Three-year mail-in exchange

* All performance and reliability values are provided ‘AS IS’ and no warranties or guarantees are expressed or implied by IBM. Actual values may vary and
depend upon many factors including system hardware configuration and software design and configuration.



THE INFORMATION IN THIS DOCUMENT IS
PROVIDED “AS-IS” WITHOUT ANY
WARRANTY, EITHER EXPRESSED OR
IMPLIED. IBM EXPRESSLY DISCLAIMS ANY
WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE OR
NONINFRINGEMENT. IBM products are
warranted according to the terms and
conditions of the agreements (e.g.,

IBM Customer Agreement, Statement of Limited
Warranty, International Program License
Agreement, etc.) under which they are provided.

References in this document to IBM products,
programs or services does not imply that

IBM intends to make such products, programs
or services available in all countries in which
IBM operates or does business. Any reference
to an IBM program or product in this document
is not intended to state or imply that only that
program may be used. Any functionally
equivalent program or product that does not
infringe IBM’s intellectual property rights may be
used instead. It is the user’s responsibility to
evaluate and verify the operation of any non-
IBM product, program or service.

Assuming 2:1 compressible data.

S

Availability is currently planned for the first
quarter of 2005.

©

Availability is currently planned for the second
quarter of 2005.

Prior to the release of ECMA-321, SLDC
(streaming lossless data compression) was
known as “LTO-DC.” SLDC uses ALDC as its
primary data compression scheme, but also has
a pass-thru scheme to avoid the expansion of
incompressible data—a problem ALDC and
most other compression algorithms encounter.
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° Depending upon configuration.
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MB, GB and TB equal 1,000,000,
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many factors and may be less than stated.
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