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The British Library Digital Object Management Programme

Abstract

This is a long term BL infrastructure initiative designed to store and preserve any type of digital material in perpetuity, and also to provide access to this material to users with appropriate permissions.  The paper will describe recent work on an operational, resilient, scaleable and distributed storage service that provides assurance regarding the authenticity of objects held in the store.  The paper also indicates current and future directions in the programme.
Background to the British Library

The British Library is the national library of the United Kingdom.   It was created in 1972 by the merger of several pre-existing libraries including the British Museum Library (dating back to 1753), the National Reference Library of Science and Invention, and the National Lending Library for Science and Technology.   Three other organisations were later incorporated, including the British National Bibliography and the British Institute of Recorded Sound.

The Library is renowned internationally as one of the world’s leading research libraries, serving researchers, business, libraries, education and the general public.   It has been collecting material for over 250 years:  collections are supported by Legal Deposit (572,000 items in 2003/04), purchases (annual acquisitions budget £15m), and gifts.   We now hold about 150m physical items in many formats.   In 2003/04 we received £89.6m in Government Grant; and had a trading income of £25.4 m.
The Library now has a wide range of digital materials to deal with.

· Files of many types received under a voluntary deposit scheme, operational since 2000  (1.5 TB)

· Digitised versions of our own material, from the early ’90s onwards  (15 to 20 TB)

· New digitisation initiatives: newspapers, sound, etc.

· Electronic journals  (1 TB)

· Sound Archive material (150 TB, growing at 15 TB per year)

· Web archiving, Cartographic data, Picture library, Purchased and donated digital materials.

The Digital Object Management Programme

Legal Deposit law
The law governing Legal Deposit was extended to non-print materials in October 2003, but needs secondary legislation to bring it into force.   Different materials will become covered in stages, with hand-held items (DVDs, CD-ROMs) and e-journals probably being first:  we expect the law to start to come into effect in 2006.

Our mission and vision
As part of the response to the need to collect and retain digital materials, the British Library set up the Digital Object Management Programme in 2003.

Our mission is to enable the United Kingdom to preserve and use its digital output forever.
Our vision is to create a management system for digital objects that will:

· store and preserve any type of digital material in perpetuity
· provide access to this material to users with appropriate permissions 
· ensure that the material is easy to find
· ensure that users can view the material with contemporary applications 
· ensure that users can, where possible, experience material with the original look-and-feel.

Some basic principles
Our first concerns were to design a robust storage service and to develop ingest processes to place digital objects securely in this storage.   We developed a number of design principles, including:

· Objects can be considered to be invariant

· Objects will typically be accessed infrequently

· Each object will be allotted and be accessed only by a unique persistent invariant identifier

· The system must be inherently scaleable in terms of capacity, the number of objects, and the ability to deliver objects

· The system has to have inherent resilience so that object loss is extremely unlikely

· Off-the-shelf components would be integrated where possible.

Archival storage
We studied the market for physical storage, and concluded that the dominant segment of the market focused on delivering high performance within a highly resilient single cluster.  This did not meet our needs.   In particular, we did not want to pay for maximised performance and maximised resilience that we do not need.

We have designed and implemented a multi-site solution using heterogeneous storage.  Our design is based on the use of ‘multiple autonomous independent peer clusters that cross-synchronise’.   At present there are 2 sites, but we hope to increase this to 4.  There is also a ‘Dark Archive’, a data dump to tape managed by a third party.

Integrity and Authenticity
We were also concerned about two key concepts and designed ingest processes round them:

· Integrity

· The system can monitor the object store continuously to detect object corruption

· The system would then initiate object recovery

· Authenticity

· Long-term assurance that an object when presented is the same as when it was ingested

· Based on the use of cryptographic signing techniques, with each object being ‘signed’ on ingest and the signature being verified when required

e-Journals Pilot Project
A major current project is the e-Journals Pilot Project.  This will

· Test the technical infrastructure, mechanisms and procedures relating to the deposit, storage and preservation of electronic journals

· Highlight any interface problems, facilitating their early resolution

· Produce a fully operational and scaleable means for the deposit of e-journals, which can then support access models as developed and agreed subsequently

The Project is managed by the UK’s Joint Committee on Legal Deposit. It involves 23 publishers and 200 e-journals, offering a diversity of subjects and formats.

Other current work
The Digital Object Management Programme is also looking in depth at our requirements for Digital Rights Management and resource discovery.   Significant work outside the Programme is also being undertaken on digital preservation, web archiving (through the UK Web Archiving Consortium), and the continuing digitisation of our own materials.

