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With the world’s archival needs doubling every year, tape provides 
the perfect blend of long term, secure and easily accessible storage. 
Linear Tape Open (LTO) Ultrium is the most successful tape format 
and HP, with its broad portfolio of tape data cartridges and related 
services, has been the leader in LTO cartridge shipments for nearly 
eight years1. 

HP’s leadership is due to the outstanding quality of its LTO Ultrium storage media. This is achieved 
by HP’s extensive, ongoing testing of tapes to ensure they perform to the highest possible standard 
on both HP and non HP drives. 

Additionally, all support calls and information from HP Library & Tape Tools and TapeAssure diagnostic 
software goes back into informing the development of HP LTO Ultrium data cartridges. 

In 2011, HP testing encompassed over 2.5 million hours of scrutiny, covering every aspect of tape 
usage: from full volume backups using brand new ‘green’ tape to rigorous environmental interchange 
tests. To carry the HP logo and be sold to customers, every test must be passed successfully. 

Now, with LTO-6, HP is reaching a new landmark in fast, reliable and cost-effective backup and archiving  
– 6.25 TB compressed capacity per cartridge and over 1.4 TB/hour transfer rate performance. And HP 
testing has been stepped up once again to ensure HP storage media remains the outstanding example of 
the LTO Ultrium open format.

1  Source: Santa Clara Consulting Group Quarterly Backup Tracker Q4 
2004 to Present.
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2  Source: http://bit.ly/M3Ufxs

Ensuring your restore 
is always reliable 

How much margin for error can you afford? 
LTO Ultrium tape is considerably more reliable than disk storage solutions of comparable size and 
scale2. But ask any IT manager, and the key issue is not ‘Did my backup work successfully?’, but ‘How  
certain can I be that the data will restore successfully if I need to recover the contents of my tape?’ 

So how does HP ensure its storage media is always reliable? Simply by performing the most 
comprehensive study of error rates, capacity and transfer rate that technology can deliver. 

Error rates tell us how much margin there is before failure. Did the backup and restore operation only  
just complete successfully, or did it complete with lots of margin? Poor error rate can lead to slower 
transfer rates, reduced cartridge capacity and, ultimately, backup and restore failure. 

Capacity and transfer measurements are real-life metrics in that customers may observe for themselves 
if a tape is performing badly. Reduced capacity means more tapes are needed to back up the same 
amount of data. Slower transfer speeds mean longer backups or backup windows being exceeded, 
which can lead to inconvenience and business disruption. In both cases, the hidden cost of even minor 
deviations from optimum performance can soon add up to be significant. 

HP brand qualification and testing is as much about minimising error rate as it is about maintaining 
tape reliability. That’s why it’s the most demanding measure of how storage media is used in real life,  
not just in once-a-year logo tests. 
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3  Source: A ‘green tape’ is a brand new data cartridge that has never 
been previously used. Green tape tests are important because newer 
media is typically more abrasive than cartridges that have been used 
several times and duty cycles using large quantities of green tape 
(e.g. archiving) affect drive performance differently to those where 
tapes have been used and rotated repeatedly.

Before LTO-6 was launched, HP had already 
completed over half a million hours of testing 
for Metal Particle and Barium Ferrite media, 
pulling over 500,000 miles of tape.

Industry standards reveal  
much: HP demands more. 
The “open” nature of LTO technology requires compatibility between different vendors’ offerings. 
Compliance Verification focuses on independent interchange testing to ensure products from different 
manufacturers work across platforms. 

This is not, though, a guarantee of performance, reliability and capacity. 

The Compliance Verification process for Ultrium media which confers Ultrium logo status does not 
call for ‘green tape’3, in-depth environmental or dynamic testing. HP brand qualification includes this,  
and much, much more. Where compliance testing and HP testing is similar, HP requirements are far 
more stringent: for example, our locate/rewind/append test surpasses the industry standard by 1000%. 

Unrivalled Scale and Depth 
The cornerstone of the HP LTO Ultrium media specification is HP’s leading position as a tape drive  
manufacturer. But in order to provide full test coverage, and to make sure differences in drive design do 
not affect the performance of HP LTO Ultrium media, HP media testing uses both HP and non-HP drives. 
Key metrics such as user capacity and transfer rates are monitored throughout the tests to ensure good 
performance is maintained. 

Here are some facts: 
• Before LTO-6 was launched, HP had already completed over half a million hours of testing  

for Metal Particle and Barium Ferrite media, pulling over 500,000 miles of tape. 

• In 2011, HP conducted over 2.6 million hours of quality control testing for HP LTO Ultrium 
branded media. 

• In a typical year, HP use over 15,000 drives and 8,500 pieces of media. 

• In 2011, HP pulled over 150,000 miles of new LTO-4 and LTO-5 ‘green tape’ through HP  
and non-HP devices.

Whilst these figures are impressive, it’s important to remember that they are not abstract totals. Every 
hour spent in the lab, and every mile of tape examined, is driven by the key objective of making HP LTO 
Ultrium tapes the most reliable. 
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Overview of the Key Tests 
The table and charts show some of the key quality control procedures used by HP to ensure the safety of 
your data. In every instance, successful completion requires no capacity loss, transfer rate or significant 
error rate degradation.

The Shoeshine test measures the ability  
of the media to withstand repeated passes 
over the tape head by simulating excessive 
repositioning or error recovery on a short 
length of tape. This is particularly relevant  
to the library environment where media 
may be frequently loaded or unloaded by 
the operating system.

This test shows the constant native  
capacity achieved when writing full  
volumes to multiple ‘green tape’  
HP LTO-6 MP cartridges.

This test shows the constant transfer  
rate achieved when writing full volumes  
to multiple ‘green tape’ HP LTO-6 MP 
cartridges. Performance is expressed 
in terms of the difference from the 
theoretical maximum value of 140 MB/ 
sec. The HP drive never deviates by more 
than 5 MB/sec throughout the test.
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Test Description

Full Volume  
Green Tape Test

A series of full volume write/read operations are conducted using at least 200 new (“green”) 
cartridges using HP and non-HP drives. This test supports customers that use brand new 
cartridges for each and every back-up and restore operation – e.g. in archival activities.

Full Volume  
Life Test

Multiple full volume write/read operations are conducted using a single cartridge on HP and 
non-HP drives. This test supports sustained product performance for those customers that 
use the same cartridge for each and every back-up and restore operation.

Servo Pattern Test All Ultrium LTO drives rely on a tape servo pattern to accurately position the drive head on the 
relevant area of tape. HP engineers have developed a unique servo specification that lists the 
requirements for all key servo pattern parameters for HP Ultrium media.

Environmental 
Interchange

HP thoroughly checks its storage media for full interchange between multiple tapes on multiple 
drives in all the following conditions: 

50°F/10°C and 80% R.H. cold and wet 

50°F/10°C and 10% R.H. cold and dry 

113°F/45°C and 10% R.H. hot and dry 

113°F/45°C and 24% R.H. hot and ambient 

84°F/29°C and 80% R.H. hot and wet 

Data is continuously written to, and read from the tapes for 24 hours in each environment.  
The benefit for the user is that the drive and media are robust enough to withstand sustained 
use in all conditions, not just in controlled environments such as an IT data center.

Drop Testing No loss of function to a data cartridge following a 29.5 inch drop on a concrete floor. 20 data 
cartridges are dropped successively on their top and bottom faces, and edges. In separate 
tests, cartridges are dropped by themselves, in their library cases and in different packaging 
configurations.

Load/Unload This test uses an automated mechanism cycle of load, grab Leader Pin Assembly (LPA), thread 
(with a few meters of tape wound onto a take-up reel), unthread, park LPA, and unload. Each 
cycle is repeated a minimum of 20,000 times in three different drive orientations – as in different 
vendor tape libraries.

Locate/Rewind/
Append

This test measures the ability of a section of the tape to withstand repeated stress (i.e. file  
locate, retrieve and append operations) in a highly demanding customer environment (84°F/29°C,  
80% R.H.). It is repeated through 2,500 cycles.

Shoeshine Test This unique HP test measures the ability of the media to withstand repeated passes over the 
tape head. This is particularly relevant to the library environment where media may be frequently 
loaded or unloaded by the operating system. Data is written to a short section of tape, the tape is 
rewound, the data is read and error rate checked. This “rewind – read – error check” procedure is 
repeated 25,000 times.
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HP Ultrium  
Media Archival Testing 
If you place a tape into an archive and a legal officer, sales manager, publisher or newsroom asks you to 
produce the data ten years from now, how certain can you be that it has been preserved, complete and 
good as new? 

An LTO-1 Time Machine 

Given the maturity of LTO technology, it is now possible to demonstrate “real-time” archive performance, 
rather than relying on accelerated tests. In order to demonstrate such performance, 8 x HP LTO-1 
cartridges were retrieved from storage. These cartridges had all been manufactured in June 2003, 
and a full capacity (100 GB) back-up operation was conducted in July 2003, using a HP LTO-1 drive.  
The cartridges were then stored in standard office conditions for 9 years, at which stage the original  
data was read, using a HP LTO-2 drive. The results were truly impressive, as illustrated in the chart below. 

The data (100 GB) on each cartridge was successfully read on the first attempt, with excellent product 
margin. The performance was such that no noticeable degradation had occurred during almost 9 years  
of storage on HP LTO-1 cartridges. 

Real-Time Archive Performance Graph 

TapeAssure 
Variations in climate and humidity play a significant part in the stability and performance of tape 
media. Every customer is different, however, so unique diagnostic tools like HP TapeAssure can 
help you identify when it may be time to replace your media and keep your backup and archiving 
running smoothly. 

You can access detailed performance and utilisation data to identify lower-than-expected transfer 
rates, and pinpoint drives and media that are performing below expectations. 

HP TapeAssure is free to download and works with all generations of HP LTO from LTO-3 for tape drives 
and enterprise-class libraries (EML, ESL G3 and ESL-e libraries) and LTO-4 onwards for business class 
libraries and autoloaders (MSL, 1-8 G2 devices). 

Go to www.hp.com/go/tapeassure for more details.

For additional information,  
please refer to the HP White Papers at  
www.hp.com/go/ltomedia.



Get connected 
hp.com/go/getconnected 

Current HP driver, support, and security alerts delivered directly to your desktop 
For information on HP LTO Ultrium media products, visit: hp.com/go/storagemedia 
For device compatibility, visit: hptapecompat.com  

For more about HP LTFS technology, visit: hp.com/go/ltfs  

For more about HP LTO Ultrium, visit: hp.com/go/ultrium  

For more about HP LTO tape drives and tape automation, visit: hp.com/go/tape  

For more about HP Tape Assure, visit: hp.com/go/tapeassure 

© Copyright 2012 Hewlett-Packard Development Company, L.P. The information contained herein is subject  
to change without notice. The only warranties for HP products and services are set forth in the express warranty  
statements accompanying such products and services. Nothing herein should be construed as constituting  
an additional warranty. HP shall not be liable for technical or editorial errors or omissions contained herein. 

Follow HP Storage Media:  @hpstoragemedia  Pinterest 
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Conclusion 

A typical Enterprise customer may have tens or  
even hundreds of tape drives in their organization.  
But this number is still dwarfed by the hundreds of  
thousands of devices that are used in HP testing. 

Ultimately, tape drives are the best form of microscope to examine media 
quality and performance. HP continuously uses vast numbers of these to 
scrutinize its own branded media. 

The scale of HP media examination, and depth of scrutiny is unrivalled by any 
other media supplier. It’s not boasting, it’s a fact. Only by having the most 
reliable media can HP offer you the most reliable restore. HP understands 
that backup is not some disconnected IT process removed from the rest  
of business activities, for one day, the activity could depend on the backup. 

When you entrust your data to a HP tape, HP wants you to feel it’s as safe 
as it would be in your own hands.


