
Achieving long term data integrity from 
unreliable storage technology and services

The European Commission FP7 
PrestoPRIME project is 
researching and developing 
practical solutions for the long-
term preservation of digital 
media objects, programmes and 
collections, and finding ways to 
increase access by integrating 
the media archives with 
European online digital libraries. 

The IT Innovation Centre is 
the applied research centre 

of the University of 
Southampton's School of 

Electronics and Computer 
Science.  We research, 

develop, architect, engineer 
and integrate innovative IT 

systems and provide  
consultancy and technology 

due diligence.  

www.prestoprime.org www.it-innovation.soton.ac.uk

AVATAR-m is a collaborative R&D project, supported by the UK 
Technology Strategy Board programme.  AVATAR-m bridges the gap 

between digital audiovisual preservation and the day-to-day planning and 
management of large-scale digital storage solutions.

www.avatar-m.org.uk
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Europe’s audiovisual archives contain 
over 50 million hours of material in a 
wide range of formats

Existing material is fragile, 
deteriorating and difficult to play 
due to technical obsolescence

Major efforts are being made to transfer existing 
content into digital files for long term preservation

HD TV, Digital Cinema 
and 3D productions 

generate so much data 
that archive volumes 

can double in less than 
two years
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The need for direct access to the archive throughout the 
content lifecycle demands the use of network accessible 

mass storage technology

Migration is a fact of life for digital preservation of audiovisual content.  
With obsolescence timescales getting ever shorter.

But, mass storage technology isn’t reliable enough for 
long term preservation at PetaByte data scales

Digitisation of audiovisual archives and 
production of born digital content 

A new approach is needed to distributed 
archiving with active integrity management  

“Disk failures are not always a dominant factor of storage subsystem failures, and a reliability study for storage 
subsystems cannot only focus on disk failures. Resilient mechanisms should target all failure types” Jiang 2008
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And compressing audiovisual 
content can make it worse 

Petabytes of file-based assets each year and 
endless technology migration 

CERN found 1 bit in 109 silently corrupted in their systems 
when writing 10PB to hard disk despite RAID and other 

error correcting mechanisms. Kelemen 2007
Storage needs to be considered as 

a system.  Jiang 2008

Video compression is a tempting 
option to reduce storage space.  

Modern lossless compression 
schemes, e.g. JPEG2000 (an 

emerging preservation format 
for video), can reduce storage 

needs by 50% or more

But, compression removes redundancy and 
makes files much more sensitive to ‘bit rot’

Archives are no longer at the end of the line. 
Tom Coughlin 2009
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Modelling is used to optimise content 
placement, integrity checking and repair. 
This includes storage failures, corruption 

detection, repair, compression, storage 
lifetime and migration.  The result is a 

prediction of preservation cost v.s. 
probability of loss over time

Local and remote storage systems and services can be combined to support preservation practice of multiple 
copies in multiple locations.  Standard protocols avoid lock-in (local disk, CIFS, NFS, ftp, http, cloud)

Policy-based content placement is used for assets that have different safety/cost/access requirements.  Rules 
define how many copies to make, where to put them, when to check and repair them, and when to move them

Audiovisual assets are not all equal (collections, genres, 
items, metadata, video, audio, captions, shots, scenes, 
frames).   In our framework, audiovisual assets can be 

split into chunks that are replicated and distributed.  This 
allows differential approaches to cost, safety, accessibility, 

longevity to be applied to asset components. 

Google study of disk failure rates. 
Schroeder and Gibson 2007 Effect of one byte corruption in 

JPEG2000 images.  Heydegger 2008


