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1. BBC Archives
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1. BBC Archives

* 650Kk hours video

» 350Kk hours audio

« 2M stills; ¥4 online

« 3M items sheet music

* 400k “pronunciations”

« 1.5M titles in “grams library”
« BBC business documents

« 100 km of shelves.
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1. BBC Archives

* 95% Internal use by BBC

« Established workflow based on tapes and film

» Browse or broadcast quality tapes can be supplied to
programme-makers in 24 hours

* |nfax database available to BBC staff to find content

» LonClass classification system for powerful relational search

» Experienced Media Managers can help programme makers
find suitable content and obtain rights clearances.
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1. BBC Archives

* Moving to new purpose-built premises in Perivale, west London,
later this year

« Migrating to digital file-based operations

« D3 digital videotape was used from the early 1990’s:

— Migrated 2" and 1” analogue videotape to D3
— But D3 is not file-based

« D3 preservation project migrating D3 to digital files:

— PAL transform decoder developed by BBC R&D

— 200 hrs / week

— 1 PetaByte / yr

— Expanding to other tape formats and to increase throughput.
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BBC Archives

» Restoration and preservation of deteriorating original content:
— Increases ‘value’ of archived content

— In the 1960’s video tape was expensive — was widely re-used
with loss of key original material:

» Restoring colour video from old black & white tele-recordings via
detection and decoding of colour sub-carrier dot-pattern.
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2. Archives at the centre of broadcasting
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2. Archives at the centre of broadcasting

BBC charter obligations:

— To preserve its output
— To make it available to the public

Public access is mainly via the BFI and the BL Sound Archive

Roly Keating appointed BBC Director of Archive Content:
— Aim: public access via the web by 2020

What does public web access look like?
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2. Archives at the centre of broadcasting: BBC Archive Collections

B B : RN

ARCHIVE Home Collections Subjects Programmes People Meet the Experts Help

Explore the BBC

Featured Collections

REMEMBERING
CHURCHILL

Tributes tc a legendary
statesman

L4

THE CHANGING FACE OF
DOCTOR WHO

How the BBC recast TV's
Time Lord

SECOND WAVE

’ i FEMINISM
LA 2 NE, Issues, Attitudes and
Latest SWINGOMETER Sk
CO“éCtIOI‘I The polister's favourite pendulum
Today's Choice Around the BBC Elsewhere on the Web
Programme of the day o IN OUR TIME ARCHIVE o NATIONAL ARCHIVES
g 3 NEWSHNIGHT m The archive of the Lm ygramme which The UK government's official archive
’Jﬂ VRN ~unlnran tha hintans Afidane . Ar cAnrraAL B

www.bbc.co.uk/archive
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2. Archives at the centre of broadcasting: BBC Archive Collections

ARCHIVE Home c

g People Meet the Experts Help

CHRONICLE | Archaeology on Telewision

About this collection

Explore the BBC
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2. Archives at the centre of broadcasting

Creative Archive:

« BBC, British Film Institute, Channel 4, Open University...
« Started in 2005

 BBC contributed 500 content items , B etiiien
@ Archve
G Group
. Fnd P. ik Mix it Shaye it.
‘ Come an mt it. 5 Rules of the Creative

Archive Licence

 BBC pilot ended in 2006 [Z3 o commercial use
| LT

» BFI and Open University pilots still running. (g5 share alike
0] Give credit

il
f'_u.l

‘EE No endorsement

UK| UK only

il .
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2. Archives at the centre of broadcasting
« The web is an opportunity to develop new services and applications

« BBC R&D and I&A have been involved in research projects providing
web access to content:

— BIRTHoOf TV
— Video Active
— Spoken Word

» Rights issues either restrict projects to academic access or a very
limited selection of content for public access

« Key to public access of the whole 1M hours in the BBC archive is
finding content:
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BBC R&D Multimedia Classification project

«Automatically derives high-level meaning/metadata from
audio and video analysis of TV programmes

Comedy Factual

“I have a cunning plan, sir.”

el | Thriller
gEn uEa

*To develop our strategy for managing the BBC'’s digital
archives and enabling public access.



3. Preservation economics in broadcasting
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3. Preservation economics in broadcasting

] "2diefhisk Certified Diskeite i

“We've digitised all our content — it's safe”
« “l just need a place to store the floppy disks”

« Digital technology is evolving fast creating
obsolescence in only a few years!

« “Help! | got this message when | tried to open the file”

®  Theras was an emar opening this dooument, The fle s damagad ard could not
L) berepared

* Preserve content in an error-tolerant way.
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3. Preservation economics in broadcasting: Presto project series

Presto

: (http://lwww.prestoprime.org)
Preservation

Playback Devices
Robotics and Automation
Media Condition Assessment

Restoration
System Tools
Visual & Audio

Algorithms & Subsystems
Integration & Evaluation

Delivery & Access Metadata
Turnkey System H Discovery & Structuring

es |-O Export System Public Access
. Integration Delivery and Exchange

pace

(wiki.prestospace.org)
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3. Preservation economics in broadcasting

« OAIS Reference Model:

— A formal process to ensure nothing is forgotten in the operation of a
digital archive, such as:

« Data integrity

Security Consultative
Committee for
Space Data Systems

Administration

RECOMMENDATION FOR SPACE
DATA SYSTEM STANDARDS

Preservation planning

Reference Model for an

Disaster recovery Open :;thl;\:l(lon:;r)natlon

CCSDS 650.0.8.1
BLUE BOOK

January 2002

(http://public.ccsds.org/publications/archive/650x0b1.pdf)
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3. Preservation economics in broadcasting

Proprietary v Open Standards/Source:
* Proprietary:
— Supplier support

— Apparent low cost:
« But get what you pay for
— Lock-in to supplier

— Built-in obsolescence:

* Future migration problems
» Especially if supplier out of business.
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3. Preservation economics in broadcasting

Proprietary v Open Standards/Source:

« Open Standards/Source:
— Designed for best archive practice

— Multiple suppliers

— Supplier support

— Can change supplier

— Can adapt as technology develops .. =
— Minimal migration issues
— Can adapt to any special requirements

— Perceived as amateur.

BEAE rR&D © BBC MMX



3. Preservation economics in broadcasting

BBC digital storage requirements:

* Preservation:
— 1500 video items / 800 hours/week =80 TB per week
— For 16 years to digitise whole archive
— 65 PetaBytes

* New content:
— 300 hours/week = 30 TB per week
— moving to 120 TB/week with move to HD
— 100 PetaBytes (in 16 years time)

« Total storage needed in 2026:
— 165 PetaBytes (one copy only)
— 330 PetaBytes (two copies)
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3. Preservation economics in broadcasting

Costs:
« SD (new and preservation):
— 110 TB/wk
— 130 LTO-4 tapes
— £4000/week (Aug 09 price)

« HD (when SD production ceases):
— 200 TB/wk
— 250 LTO-4 tapes
— £7000/week (Aug 09 price)

» Total cost of tape alone by 2026:

— £5.8M (one copy), £11.6M (two copies)
(But data tape prices have been dropping by 50% every two years for a decade)
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3. Preservation economics in broadcasting

Video coding to reduce the storage requirements:
* Lossy compression
— Various options:
« MPEG1, MPEG2, MPEG4, JPEG, JPEG2000...
— Typically 10:1 - 40:1 compression
— Each adds its own type of impairments
— Coding concatenation builds up impairments:
» ‘Last Straw’ effect result in sudden appearance of impairments

— Long-tem sustainability of the decoders

» Will decoders still work on new operating systems?
* |s emulation a safe way to run decoders?.
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3. Preservation economics in broadcasting

Video coding to reduce the storage requirements:

* Lossless compression:
— JPEG2000 lossless
— Typically 2:1 compression ratio
— Can get original bits back

— Need to maintain the decoder for the life of the content

» Ensuring that it works on new operating systems and hardware

— Perhaps OK if all a/v archives agree to use it.
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3. Preservation economics in broadcasting

» Digital storage is not perfect:
— CERN found error rate in storage of 1 in 107
— Equivalent to 33 Ghytes in 330 PetaBytes

— Errors highly bunched:
* e.g. due to RAID failure

— Effect of errors on coded pictures:
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3. Preservation economics in broadcasting: Storage costs

« Storage Capacity Goes Up

* Media/Device Cost Goes Down
Storage is only 10-15% of the total cost of an a/v archive

1000

10

0.1

Gigabytes

1980 1990 2000 2010

Hard drive storage capacity
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4. Partnerships
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4. Partnerships

« The costs and problems of migrating to digital archives are bringing
organisations together to:

— Understand how to use digital technology and to agree on
standards

— Share information on preservation practices
— Find new applications for archive content

« An archive should not try to go alone with digital technology!
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4. Partnerships: Technology

Work with the industry:

— Guide industry to meet archive requirements

EU Collaborative Framework Projects:

— e.g. Call 6 for Digital Libraries research projects

UK TSB-funded projects

BBC R&D currently working on:
— PrestoPRIME (EUV):

» Developing recommended practises for “Digital Preservation”
— Avatar-M (TSB):

» Developing advanced storage techniques for ExaByte-size files.
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4. Partnerships: Preservation standards and practices:

* FIAT/IFTA - International Federation of Television Archives:
— To provide a forum for exchange of knowledge and experience
— To promote the development and use of audiovisual archives
— To establish international standards on key a/v archive issues

 EBU — European Broadcasting Union:

— P/DATA (Digital Archives Technology Advice)
— PISCAIE (Automatic Information Extraction)

* PrestoPRIME Competence Centre:

— To deliver advanced digital preservation advice
— Expertise from Europe’s major a/v archives

— Virtual networked facility

— Expected launch in 2011
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4. Partnerships: Applications of archives

BBC is forming an increasing range of partnerships — we are
experimenting with how partnerships can work best for each side

B|B|C] Y

Press Office

— British Film Institute: o omarme Jrossroonses
» Keep selected TV programmes BRI 55 an S smcunce e parnrsh o b
¢ MOU on archive access

» Technical knowledge exchange

» Current application partnerships:

— British Library:
» Keep selected radio programmes
« MOU on archive access
» Technical knowledge exchange

— Open University
* Do more with archive content
« Exploring ways to find and tag clips for use in teaching.

BEAE rR&D © BBC MMX



4. Partnerships: Applications of archives
The Henry Moore
Foundation

BBC Archive and Henry Moore Foundation announce partnership
Treasure trove of art films released online

» Partnerships (cont):

— Arts Council England

* Help The Arts to use new digital tools:
— Liberate their archives and Reach audiences with new output

* Encouraging engagement with the Canvas consortium.

15022010

— SCA/BUFVC® project:
» Test value of BBC Archive in Higher/Further Education

(* Strategic Content Alliance & British University Film & Video Council)

— European Solidarity Centre:
» Potential for external funding and international use of BBC Archive

» Issue for partnerships: Rights clearances.
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Conclusions

« BBC Archives will need at least 330 PetaBytes storage by 2016

» Broadcast industry needs to understand the issues of digital
preservation and follow OAIS principles

« Technology choices important for reliable long-term storage

» Archives should work together to present common requirements
to archive technology suppliers

« Partnerships can share cost of digital preservation

* Rights clearances for a/v content needs to simplified to allow
Innovative re-use.
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| would like to thank my colleague Richard Wright for
his advice in preparing this presentation and for
supplying some of the information
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