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Overview

The largest document supply 
service in the world. Secure e-

delivery and ‘just in time’
digitisation enables desktop 

delivery within 2 hours

3 main funding streams:
•DCMS grant-in-aid (£94m)
•Annual trading income (£22m)

•Fundraising (£5m)

Generates value to the UK 
economy each year of 4.4 
times public funding

Helping people 
advance knowledge to 

enrich lives

National library of the UK.

Serves researchers, business, 
libraries, education & the 
general public

Collection includes over 2m   
sound recordings, 5m reports, 
theses and conference papers, 
the world’s largest patents 
collection (c.50m)

Over 250 years of collecting.  
Beneficiary of legal deposit, and 
£17m annual acquisitions budget
150 million collection items

3 main sites in London 
and Yorkshire. Circa 
2,000 staff

Collection fills over 600km of 
shelving and grows at 11km/ year
Circa 2Tb of digital material 
through voluntary deposit

Generates value to the UK 
economy each year of 4.4 
times public funding
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Our mission and vision

Our mission
� Helping people advance knowledge to enrich lives

Our vision
� We play a lead role in the changing world of research information. 
� We exist for everyone who wants to do research – for academic, 

personal or commercial purposes.  
� We promote ready access to the British Library’s collection and 

expertise through an integrated range of services which are 
increasingly time and space independent.  We also connect with 
the collections and expertise of others, and work in partnership to 
fulfill our users’ needs.
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Who do we serve?

The Researcher - Researchers include entrepreneurs researching 
the history of a patent, PhD scholars in humanities subjects through to 
scientists in global pharmaceutical companies. 

Business -The British Library also has a critical role supporting 
businesses of all sizes, from individual entrepreneurs through to major 
organisations.

The Learner - We have an important role to play in supporting 
education from primary schools to developing future researchers in 
Higher Education. 

The Library Community – We play a key role in supporting the 
wider UK Library Community and information network

The General Public - The services we offer include exhibitions and 
events, tours and web services which digitally showcase our collection



5

We have a diverse range of classes of content

� manuscripts

� books

� serials

� newspapers

� maps

� music

� video

� sound

� photographs

� microfilm

� theses

� ephemera

� prints & drawings

� patents

� philatelic

� grey literature

� eJournals

� web sites

� digitisation & digital surrogates

� data sets
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What we do – at a high level

Acquisition 
Description 

Ingest

Meta data
• catalogue
• digital

Resource 
discovery

Fulfilment & 
tracking
•physical
•digital

finance
Storage

• physical
• digital

Conservation & 
preservation

A
ct

or

publisher

A
ct

or

consumer
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Library business domains
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Our “main” catalogue is one of the largest library c atalogues, 
and the largest instance of the ILS product which i t uses

2,258,63726,849,9832,428,815Total

95,3711,112,86293,085By BL staff 

1,809,51721,655,1431,996,825Via Web OPAC 

353,7084,076,527333,772In reading room 

January 2006Last 12 
months 

January 2007OPAC searches 

108,7001,287,270113,835Total

25,397357,37840,178Via Web OPAC 

83,303929,89273,657In reading room 

January 2006Last 12 
months

January 2007Items requested 
via ABRS 

27,348,56630,127,05331,084,792Total in all ILS

6,963,7047,442,5377,770,110Authority (name and subject)

12,872,85713,375,02413,639,655Main integrated catalogue

'Go live' 
June 2004

January 2006January 2007Bibliographic records 
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Example of record in our Integrated Library System
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Additional storage programme - 1
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Additional storage programme - 2

� High density storage for low use material
� Equivalent of 260 Kms of shelf storage
� 4 x largest book warehouse in the world
� Only one with low-oxygen
� Largely automated storage

� 7 crane aisles
� 120,000 boxes
� Conveyors
� Staff retrieve & return items from boxes brought to them

� Uses SOAP interface with host BL item request systems
� ASP simulation
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Digital preservation challenge: understand a digita l file

SOI
APP0 JFIF 
1.2
APP13 IPTC
APP2 ICC
DQT
SOF0 183x512
DRI
DHT
SOS
ECS0
RST0
ECS1
RST1
ECS2…

ffd8ffe000104a46494600010201
008300830000ffed0fb050686f74
6f73686f7020332e30003842494d
03e90a5072696e7420496e666f00
0000007800000000004800480000
000002f40240ffeeffee03060252
0347052803fc0002000000480048
0000000002d80228000100000064
000000010003030300000001270f
0001000100000000000000000000
0000600800190190000000000000
0000000000000000000000000000
0000000000000000000000003842
494d03ed0a5265736f6c7574696f
6e0000000010008313a3000200…
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Digital preservation challenge:
retrieve a digital file from storage media

Digital storage media are 
designed for density and speed 
– not long life

Digital storage media continue to 
evolve
� 5.25” floppy disks used to be 

ubiquitous
� Now virtually no-one has 

them!
� Manufacturers introduced 

over 20 physical floppy 
formats from 1969-1999

� Each physical format supports 
many data encodings
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Digital preservation: digital profile of the BL

� Over 200TB of data growing by 
over 50TB a year

� Sound archive 150TB

� Manuscripts 1.5TB

� Asia, Pacific and Africa 9.5TB
� European and American 0.5TB

� Commercial services 5TB

� Voluntary deposit of electronic 
publications 1.5TB

� Web Archiving 1.5TB

� Newspapers 30TB

� Microsoft Digitisation Project 1PB

� 5m Articles

� 4m Newspaper pages

� 1m Web pages
� 100k Monographs

� 80k Images

� 40k Recordings
� 10k Theses

� Including current holdings and 
planned production/acquisition
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Digital preservation strategy – principles 1

� Pursue a range of digital preservation strategies
� Preservation is flexible, cost effective and appropriate.
� Mitigate the risk that one strategy may fail

� Address the root causes of digital obsolescence
� Improve the longevity of proprietary file formats

� Consider not just the short and medium term, but also the 
genuine long term implications

� Perform preservation activities with appropriate timeliness 



16

Digital preservation strategy – principles 2

� Share experience with and learn from other organisations 
through national and international collaboration

� Be transparent and use life cycle modelling to cost and plan 
� Ensure effort is not wasted
� Apply what we learn from older materials to improve 

preservation of current materials
� Apply best practice from the print world where it is 

applicable
� Perform experimental preservation activities using 

demonstrator materials from the BL’s own collections
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Digital preservation external projects

� Explore the DP needs in UK HE
� EVIE (JISC-funded) with Leeds University; Feb-07
� PRESERV (JISC-funded) with Southampton; Feb-07

� Understand the costs of managing digital material
� Life/Life2 (JISC-funded) with UCL; 
� Most downloaded report from the UCL repository

� Address root-causes of digital obsolescence
� TC45 (ECMA-International File Format Standard)
� Standard successfully submitted, now moving to ISO

� Core digital preservation research and technology development
� Planets (EU-Funded)
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Digital preservation  - Planets

� Four-year EC-Funded (FP6) Digital Preservation research and 
technology development project.  Jun06 start.

Increase Europe’s ability to ensure long-term access to its cultural 
and scientific heritage
� Improve decision-making about long term preservation
� Ensure long-term access to valued digital content
� Control the costs of preservation actions through increased 

automation, scaleable infrastructure
� Ensure wide adoption across the user community and establish 

market place for preservation services and tools

Build practical solutions
� Integrate existing expertise, designs and tools
� Share and build
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Digital preservation  - Planets partners I

The British Library

National Library, Netherlands

Austrian National Library

State and University Library, 
Denmark

Royal Library, Denmark

National Archives, UK

Swiss Federal Archives

National Archives, 
Netherlands
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Digital preservation  - Planets partners II

Tessella Plc

IBM Netherlands

Microsoft Research, Cambridge

ARC Seibersdorf research

Hatii at University of Glasgow

University of Freiburg

Technical University of Vienna

University at Cologne
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Codex Sinaiticus
What is it?
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Codex Sinaiticus
Content and Significance

� content
� part of the Old Testament in Greek (Septuagint), including apocrypha 

(2 Esdras, Tobit, Judith, 1 & 4 Maccabees, Wisdom, and Sirach)
� whole New Testament
� Epistle of Barnabas and the Shepherd by Hermas

� significance
� one of the oldest Bibles (mid-fourth century)
� earliest complete New Testament
� essential in establishing the oldest text of the Septuagint and the 

Greek New Testament
� essential for understanding the history of the Biblical canon
� essential for understanding the history of the book (transmission, 

correction, use, and materials)
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� pages measure 
380mm x 345mm

� written in formal 
bookhand (Biblical 
majuscule)

� prose books written 
in 4 columns; poetical 
books in 2 columns

� multiple layers of 
corrections, starting 
with the original 
scribes

Codex 
Sinaiticus
Page Layout

Quire 38 folio 1 recto
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Codex Sinaiticus
Corrections
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Codex Sinaiticus
What survives and where

Just over 400 leaves extant (out of approx. over 730 
original leaves), but now distributed between four places:

� 347 leaves in the British Library

� 11 leaves and 14 fragments in 
St. Catherine's Monastery, Mt Sinai

� 43 leaves in the Leipzig University Library

� fragments of 5 leaves in the Russian National Library, 
St. Petersburg
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Codex Sinaiticus
Modern History

St Petersburg

LeipzigMt Sinai

1844

1859
(1869) Project

London

1933
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Dr Ekkehard
Henschke

The University 
Library, Leipzig

Lynne Brindley

The British 
Library

His Eminence 
Archbishop Damianos

St. Catherine’s 
Monastery, Mt Sinai

Dr Alexander 
Bukreyev

The Russian 
National Library, 
St. Petersburg

An International Collaboration
Partners
9 March 2005
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An International Collaboration
Collaborators

� Institute for Textual Scholarship and 
Electronic Editing, 
University of Birmingham

� Institute for New Testament Textual Research, 
University of Münster

� The Centre for Retrospective Digitization, 
Göttingen State and University Library

� Society of Biblical Literature, Atlanta
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Codex Sinaiticus – transcribing process
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Codex Sinaiticus - sample xml produced 
from transcribing process
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Digitisation projects

� Have previously digitised “treasures”, but are now starting on bulk 
digitisation projects with out of copyright content

� Microsoft
� Mass digitisation of 19th C literature in English
� ~25M pages, ~100,000 books ~2 years, but could extend
� Masters stored as JPEG2K

� Newspapers
� 3M pages of pre 20th C newsprint

� Archival sound recordings
� ~4000 hours

� OCR is important for text:
� Typically produce ~95% accuracy with modern texts
� But struggle with fonts and character sets in older texts
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Digital Object Management Programme: Content Driver s

� Legal deposit legislation for non-print material:  royal assent 
in October 2003 but secondary legislation is still needed

� Existing voluntary deposit scheme operational since 2000
� Digitised versions of BL material from early ’90s onwards
� Digitisation initiatives: newspapers, sound, etc (70T, 100T, ...)
� Electronic journals
� Sound Archive’s 15T of material per year (with 50 year 

collection)
� Web archiving
� Cartography and datasets
� &c &c
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Digital Object Management Programme: The needs for large 
scale archival are not well met by the storage mark et

High end market profile
� Immense scale with corresponding 

price
� Maximised performance with price 

premium
� Single frame maximised resilience 

/ availability with price premium
� Proprietary software management

Low end market profile
� Low cost without scalability

Large scale archival needs
� Immense scale
� Low total cost of ownership
� Long term resilience – in practice 

requires distribution
� Self healing
� Strategy for future migration

Does not need
� Maximised performance
� Maximised resilience within 

single frame
� 100% availability

We received briefings from ~35 storage vendors in 2004/5 –
clear that the needs for large scale archival are not well met.
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Digital Object Management

Large scale long term archival and delivery

� What are the issues?

� How would you address them?



35

Digital Object Management Programme: the issues

� Cost of ownership: procurement and cost of operation

� Disaster tolerance: delivery without serious interruption

� Loss of integrity: disks are not that reliable

� Assurance of authenticity: is it the same

� Need long term persistent identifier scheme

� Content objects are invariant while meta data may change
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Digital Object Management Programme: 
The long term reliability of on line storage is not  as reliable as 
many would believe

� HP reviewed the long term reliability of content held by the 
Internet Archive

� Checksums were computed monthly and compared for ~65Tbytes 
of content over a three year period

� The checksums of ~1 in 1000 files changed during the three year 
period

� If we extrapolate to a collection of ~150 million digital items then 
~4000 items would suffer corruption per month

� While the reliability of storage is likely to improve, some “bit rot” is 
inevitable, and so we need to plan for recovery

� For systems of our scale, detection and recovery has to be 
automatic 

See http://arxiv.org/abs/cs.DL/0508130
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The integrity and authenticity of digital objects

� Integrity: “Basis for detecting corruption in the store”

� System monitors continuously the object store to detect object corruption

� Based on using a Secure Hash Algorithm (SHA-1 extended to SHA-256)
� It would then initiate object recovery

� Authenticity: 
“Basis for assurance that a re-presented object is identical to the original”

� Based on the use of cryptographic digital signing techniques
� Each object is signed and time-stamped when it is ingested

� The signature is verified when required

� The signing mechanism is “tightly” controlled

� Integrity and Authenticity can be determined locally within the architecture
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Digital Object Management Programme: 
Summary of features - 1

� Designed for very large scale.
� Designed for low cost of ownership, including both procurement 

cost and low operational cost.
� Resilience is achieved by using multiple sites, whereby a major 

environmental disaster at one site does not negate continued 
operation at other sites.

� All sites provide full ingest and delivery service.
� Highly available, with the ability to deliver service from a remote 

site, even if there is a major disruption at a local site.
� Based on using affordable low cost commodity storage instead of 

premium storage.
� Designed for the long term, with rolling programmes to add new 

storage, and to retire and replace existing storage, and while also 
accommodating new storage dissimilar to the current storage.
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Digital Object Management Programme: 
Summary of features - 2

� Stores and provides access to a large number of invariant 
files.

� Assigns a unique persistent identifier to each stored object.
� Each delivered object is assured to be identical to the 

original object by the use of a time stamped cryptographic 
seal that is created for each object as it is stored.

� The cryptographic seal is used routinely at all sites to detect 
corruption – if an object loses integrity it is automatically 
recovered from a remote store.

� Designed to maximise the inherent security within the store 
and between sites.

� Designed to minimise the dependence on services provided 
by the local IT infrastructure within which it is deployed.
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Digital Object Management Programme: 
Integrity and authenticity:
The conventional approach is physical examination

One can examine the chemical 
composition of the physical item 
and ensure that:

� The paper is contemporary
� The ink is contemporary
� The binding is 

contemporary

One can examine the item to 
detect signs of tampering
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Digital Object Management Programme: 
Integrity and authenticity:
physical examination is not relevant for digital ob jects

Can one can examine the chemical 
composition of the digital item and ensure 
that:

� The paper is contemporary ?
� The ink is contemporary ?
� The binding is contemporary ?

How can one can examine the item to 
detect signs of tampering?

How can one provide assurance that the 
item is authentic? It may now:

� Be on the 10th generation of hardware
� Passed through the hands of ~20 

administrators

NO
PDF
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ve
rif

y

Independently verify object and sig file pair
• Parse SIGFILE for control data
• Re-compute object file hash
• Check time stamp signature with

trust anchor information to confirm hash and algorithms
• Optionally produce report data
• Recursively check all other timestamp data elements 

within the sig file

Digital Object Management Programme: 
The British Library, Ascertia and nCipher are explori ng collaboration 
to provide an authenticity product 

Private 
key

Create bound obj:
#1 object digest
#2 DOMID
#3 other

Object Calculate 
digest

DOMID

Create bound object:
#1: time stamp request
#2: secure time

Local
clock

Master clock
e.g. national time authority

FIPS 
180-2

Other info

Calculate 
digest Calculate 

digest

Time stamp 
request

Time stamp 
response

encrypt

Re-sign 
over time

Object 
file

FIPS 
140-2

RFC 
3161

sig file

XML schema 
for long term 
authenticity

Create 
sig file
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Storage Site

Storage Service 
Gateway

Digital Object Management Programme: Logical overvi ew

Site control 
services

More 
….

Storage Site

More 
….

Signing services

Sign & time stamp

Central services

Issue DOMID

Storage 
node

Storage 
Server

vo
lu

m
e

vo
lu

m
e

vo
lu

m
e

Map from DOMID to LRL 
(local resource locator)

Allocate LRL

Manage authenticity sealing

Bind DOMID to object

Reliable object transport

Configuration
• Add new storage
• Remove old storage

Housekeeping:
• Check integrity
• Check authenticity
• Migrate objects
• Recover from failure

Storage 
node

Storage 
Server

vo
lu

m
e

vo
lu

m
e

vo
lu

m
e

Site control 
services

Storage 
node

Storage 
Server

vo
lu

m
e

vo
lu

m
e

vo
lu

m
e

Storage 
node

Storage 
Server

vo
lu

m
e

vo
lu

m
e

vo
lu

m
e

Internal 
LAN

Storage Service 
Gateway

Internal 
LAN

Temporary
Store

Transport 
Store

Temporary
Store

Transport 
Store

Deliver service from an 
available storage site

Provide delivery service

Provide ingest service
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Digital Object Management Programme: Physical overv iew

Local Site Network

Storage Site

FW-Site

Intersite
VPNs

Temp 
& ROT

Mgt servers:
•Active Directory
•MOM
•Terminal Services

Preservation 
store node

Preservation 
store node

Site database

Signer Gateway

Delivery 
controller

Ingest 
controller

� Each site is tightly sealed

� Network rules enforced by firewall

� A separate Active Directory 
instance controls each site

� Trust between sites is based solely 
on cryptographic seals

� Minimum dependence on local 
infrastructure

� MOM for central “read-only”
administration host across all sites

� A separate Terminal Services host 
for each site

� No administrator has access to 
more than one site
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Jerwood Photographs Demo

1. http://w2k3-test1/jerwooddiscovery/ui/Default.aspx (note this 
is the prototype with images – the live system has no images 
yet). Some bugs may appear if you go off script...

2. Type ‘Faraday’ into ‘Quick Search’ box (explaining about 
Advance searches if required – only ‘Publisher’ works on this 
version; All TCs have Quick and Advanced searches)

3. On resulting ‘Brief Display’ screen click on first record. (Could 
mention TC pattern of Brief and Full displays).

4. On ‘Full Display’ admire photo (it’s a magnet, not a cigar) and 
click on ‘Display Collection’ link in bottom left

5. On ‘Brief Display’ show how all the photos in the collection of 
famous Victorians have been found (shows linkage of 
records/hierarchies if you want to mention it)
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Shakespeare in Quartos - 1

1. Goto main site http://www.bl.uk/treasures/shakespeare/homepage.html

2. Click the ‘Texts’ link – and the image viewing screen appears, defaulting 
to Hamlet

3. Choose ‘1637(5th)’ in ‘Select a quarto’ on right hand side

4. Click ‘Go’ on the right hand side

5. Two quartos appear side by side – 1st and 5th ones

6. Enter ’24’ in the page number field on left (1st quarto) and click go

7. Enter ’44’ in the page number field on right (5th quarto) and click go

8. You now have the two ‘to be or not to be’ pages side by side…
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Shakespeare in Quartos - 2
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Shakespeare in Quartos - 3



52



53



54

We have a large number of specialised legacy system s and will 
address diverse future needs

Existing legacy systems
� Business Information catalogue: 

directories, reports, books
� Manuscripts verse database
� Wolley Mediaeval Charters -
� Sloane Project - books donated by 

Hans Sloane with commentary
� 3 Book Binding catalogues + images 
� Penny Trust – early photographs
� India Office private papers
� Illuminated manuscripts
� Main manuscripts catalogue
� Jerwood Project – photos pre ~1910
� Individual maps in pre-1800 atlases
� Evanion collection ~ 1,800 adverts 

and posters from Victorian daily life
� Collect Britain 100,000 image 

database: place, people, time
� Art Sale Catalogues – 30000 records
� Export Copies Register

� APAC / India Office Prints and 
Drawings

� Cyrillic books published before 1701 in 
British and Irish Collections

New systems
� Renaissance festival books: (books 

about festivals) images & commentary
� Guilford Catalogue of Greek Printed 

Books
� Canals Catalogue with commentary
� Italian  renaissance Academies –

people, places, books, emblems, etc
� India Office Family History Search -

biographical indexes 
� Indian Army Records of Service
� Malay Seals Catalogue
� Database of Chinese illustrations
� Fox Talbot Collection of photographs 

and Manuscripts
� Plus many more
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Themed Collections

� We have a large number of specialised legacy systems and 
will address diverse future needs

� These systems do not “fit” in main bibliographic systems

� We would like to have a standard sustainable way of 
managing these diverse needs
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Themed Collections Architecture Outline

Cataloguing Databases
SQL Server 2000 (XML)

Legacy Systems (DOS, Card Box, A-
Rev, Access, SQL7 etc)

Discovery Databases
SQL Server 2000

(Relational)

Discovery
Application ASP.Net

Publishing
Application

Web Server 
(IIS / 

Windows
2003 Server)

Cataloguing
Application ASP.Net

Image Database
SQL Server 2000

Data Server 
(Windows 

2003 
Server)

Data Migration Application

BrowserEditors

Internet & Reading Room Users
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Word Documents

Themed Collections Data Architecture

001-004New<Photo>

<Photographer> 
Bailey, David 
</Photographer>       
<Caption>       
Lions at sunset 
</Caption> 
<Notes> 

… ….. …

</Photo>

001-123

<Photo …001-124

ParentDat
e

EditorStatusXML ItemID

Bibliographic Data Held as XML allows very 
simple generic table structure

Stored procedures used for all DB access

Cataloguing Database

…Lions at 
sunset

Bailey, David001-123

001-124

…Note
s

CaptionPhotographe
r

ID

Discovery DatabaseSpreadsheets

MS Access
Card Box

SQL Server

1. All data formats 
migrated to XML 

– same table structure

2. XML data ‘shredded’ into relational 
form for precise, fast searches

XML

XSLTXML HTML

3. XML form of data transformed via XSLT 
into HTML for display in web site


