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 Session Overview• Overview of curation & preservation• Introduction to digital repositories
 – Policies and procedures• Strategies for managing digital content
 – Passive preservation– Active preservation
 • Format conversion• Emulation
 – Documentation (metadata)
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 Questions to consider…Curator:“the custodian of a collection” (dictionary.com)
 • What digital files do you possess?• What is the oldest file?• What is it’s purpose? Does it have any value to you?
 Will you reuse it?• What file formats do you use?• How much data is on obsolete media or in ‘old’
 formats?• How do you know if the digital object has been
 changed? What is the nature of the change?

Page 4
						

Funded by:
 © AHDS
      
 What are curation & preservation?Some definitions….Digital Curation/Stewardship:
 “maintaining and adding value to a trusted body of digital information for current and future use” Preservation Management of Digital Materials: A Handbook, 2001. p.10
 "The activity of managing and promoting the use of data from its point of creation, to ensure it is fit for contemporary purpose, and available for discovery and reuse“Philip Lord, et al. 2004
 Digital Preservation: “…all of the actions required to maintain access to digital materials beyond the limits of media failure or technological change.”Preservation Management of Digital Materials: A Handbook, 2001. p.10
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 Types of curationPreservation of cultural heritage:
 – Library and Archives: maintaining the intellectual record and the artifact on which it is stored.
 – Art conservation & preservation: maintaining artwork for museums and exhibitions
 – Film preservation: locate, obtain and maintain film stock as a record of the moving image, e.g. BFI.
 – Phonograph: locate, obtain and maintain audio recordings.
 – Digital preservation: the management of digital information over time.
 Performed by archivists and curators, for different purposes and use different skills.
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 A Data Deluge!“Information is being produced in greater quantities and with greater frequency than at any time in history. Electronic media, especially the Internet, make it possible for almost anyone to become a "publisher.“(Source: National Digital Information Infrastructure and Preservation Program. http://www.digitalpreservation.gov/)
 • Estimated that 3.5 – 5.6 exabytes of data created in 2002.
 • The British Library suggests almost ¾ of new information created is digital.
 • 40% of UK research data will be available in electronic format only by 2020
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 What data is being created?Content types:
 – Still images, moving images, 3D models, datasets, Word processing documents, digital audio, Web sites, etc.
 Purpose:– photographs, line-art, broadcast TV, home videos,
 government records, social science, geospatial, political, business records, political record, astronomy, bio-informatics, environmental science, legal documents, patents, building plans, etc. etc.
 How do you define value of the data?
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 A Digital Dark Age?• “We digitised it, so it is preserved!” – Anonymous
 • “The ease with which electronic information can be created and "published" makes much of what is available today, gone tomorrow. Thus there is an urgent need to preserve this information before it is forever lost.” National Digital Information Infrastructure and Preservation Program. http://www.digitalpreservation.gov/
 “digital documents last forever –or five years, which ever comes first”Jeff Rothenberg 1997
 “Digital information will never survive by accident.”Neil Beagrie, British Library
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 Why preserve digital data?• Aid decision making• Build and preserve “the record” of institutional activity• Avoid reinvention.• Share innovation and information – Feeds into
 research and publication process• Protect and exploit institutional investments• Historical value – provides insight into historical events• Statutory requirements
 Why can’t you recreate everything?• Costly and time-consuming, unique• Easy to recreate 1 document, but cannot recreate
 40,000
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 How long is forever?• No definitive answer on how long data will need to be
 preserved.– Possible responses: 10 years? 50 years? Your
 lifetime? Your descendants lifetime? Until the end of the Earth? Beyond?
 • Value may change over time– Different user community– Different purpose
 • Requirements of content access will change.
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 Lifecycle ModelDefinition• the various stages through which a living thing passes
 (dictionary.com)• a comprehensive approach to managing the flow of an
 information system's data and associated metadata from creation and initial storage to the time when it becomes obsolete and is deleted. (SearchStorage.com)
 • a strategy for aligning your IT infrastructure with the needs of your business -- based on information's changing value. (EMC)
 All digital data has a lifecycle. The lifecycle may represent different activities
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 Technology Adoption Lifecycle“describes the adoption or acceptance of a new product or
 innovation, according to the demographic and psychological characteristics of defined adopter groups”.
 Source: http://en.wikipedia.org/wiki/Technology_adoption_lifecycle
 It’s also useful to explain lifecycle of computing
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 Lifecycle of VHS format• Launched in 1976• Competition against
 Betamax & V2000 in the 1970s/80s.
 • Sony (Betamax creators) release VHS player in 1988
 • Introduction of DVD (in Japan) in 1996
 • VHS sales fall below DVD in June 2003
 • Several high street businesses announce they will no longer sell VHS player.
 Remains popular, but is likely to be increasingly
 difficult to purchase in the near future.
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 Data LifecycleSimple lifecycle of data usage1. Create2. Edit3. Use4. Destroy
 Simple lifecycle thatincorporates preservation1. Create2. Edit3. Use/reuse4. Preserve5. Reuse6. Destroy (maybe)
 2
 Su b m is s io n
 3 4
 R e vis io n (s )
 Qu a lity As s e s s m e n ta n d Pu b lica tio n
 6
 Te ch n ica lOb s o le s ce n ce
 Res ourc e Dis c ov ery MetadataTec hnic al MetadataRights MetadataFile Format Conv ers ionUnique, Pers is tent Identif ierV ers ion Contro l
 Migration, EmulationOther Pres erv ationA c tion
 C re a tio n
 1
 File Format & ContentTy pes Determined
 5
 R e vie wR e te n tio n
 4
 7
 W ith d ra w
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 Challenges of digital data1. Technological obsolescence
 2. Requires particular software to be decoded
 3. Increasingly complex resources
 4. Versioning
 5. Large amount of disorganised information
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 Digital media lifecycleHow do you store your data?
 • 3.5” floppy disk?• Zip disk?• CD-ROM?• DVD-ROM?• Flash memory?• Hard disk?• Tape?
 Each media has faults that limit its use.
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 Scenario 1: Unable to read media format
 Data created and stored on available media– Floppy disk, hard
 disk, backup tape, etc.
 • Storage media can no longer be read– Media deteriorated– Media destroyed– Media hardware
 obsolete– Media and hardware
 available but not documented
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 Risks to physical mediaLifespan of the media• Media, such as CD-ROM, last 30-100 years,
 but their life is shortened by:– temperature/humidity– Pollutants (Solvents and other chemicals, dust, smoke, etc.– Improper handling (Scratches, bending, magnets,
 label adhesives)
 Physical obsolescence• 3.5” floppy disk, zip disks, superdisks,• 5.25” floppy disks
 What can you do to avoid your data becoming unreadable?
 Stability comparison of Recordable Optical Discs (2004). http://www.itl.nist.gov/iad/894.05/docs/StabilityStudy.pdf
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 Scenario 2: Unable to read data formatData created with available
 software application Data stored in format used
 by specific software application– E.g. Cornerstone
 Unable to use software that reads data– Software not maintained, – Software not owned, – Software not available– Software not documented– Software not supported
 by vendor or producer
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 ExamplesCornerstone• Developed by Infocom and launched in 1985.• “Cornerstone is the best program I have ever used...
 the program is so easy to use, explaining its use is almost redundant. If you need a relational database, buy Cornerstone." - PC Week
 • Infocom was acquired by Activision in 1986.
 Microsoft Word 2• Microsoft has dropped support for format• Software cannot be executed.• Problems occur when attempting to open documents.
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 Scenario 3: Loss of Data ProvenanceData was produced, but
 not documented adequately
 • Little or no information about the creator/funder.
 • Little or no information about the creation process
 Result:• Unknown provenance of
 data prevents reuse • Data with unknown
 origins unavailable for use
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 Scenario 4: Loss of previous versions
 • First version published.• Replaced by later versions that contains
 updates.• New versions of data superseded previous
 versions. Previous versions of data are no longer available
 Potential issues:• Researcher A quotes previous version.
 Researcher B wishes to check a reference, but cannot.
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 Questions that must be addressedWho should perform curation activities?
 Who should fund it?
 • Creators?• Owner, funder?• National Body (e.g. British Library)• International Body (e.g. Internet Archive)• Subject specialist?• All of the above?
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 What is a digital repository? (1)“A trusted digital repository is one whose mission is to provide reliable, long-term access to managed digital resources to its designated community, now and in the future.”Trusted Digital Repositories: Attributes and Responsibilities (2002) (http://www.oclc.org/programs/ourwork/past/trustedrep/repositories.pdf)
 • Functional goals:– Maintain data without being damaged, lost or maliciously
 altered;– Enable data to be found, extracted and served to a user;– Enable data to be interpreted and understood by the user;– Ensure the above can be achieved in the long term.
 (Institutional Repositories in the context of Digital Preservation, Wheatley, 2004)
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 Curation requirementsA digital repository must maintain the following:
 1. Viability – The data is readable from media2. Fixity – The data has not been unintentionally
 altered or deleted. May be caused by media degradation, transmission errors, and insecure storage.
 3. Authenticity – The data is what it purports to be. The source and content must be verifiable.
 4. Renderability – The data is displayed correctly and is usable.
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 Curation challengesIt’s about time: Research challenges in digital archiving and long-term preservation”. NSF and Library of Congress sponsored study. http://www.digitalpreservation.gov/repor/NSF_LC_Final_Report.pdf
 • Financial challenges: The real costs of long-term digital preservation are not clear.
 • Organisational challenges: Who decides and who is responsible for preserving what? For how long?
 • Technical challenges: How do you preserve high volumes of rapidly changing distributed information in a cost effective manner.
 • Legal challenges: Intellectual property rights needs to be considered.
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 Institutional repository"…a set of services that a
 university offers to the members of its community for the management and dissemination of digital materials created by the institution and its community members.”
 Clifford Lynch (Institutional repositories: essential infrastructure for scholarship in the digital age, 2003)
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 Cross-discipline repositoriesNational service that offer support for projects supported by specific funders and/or disciplines.
 Examples:• Economic & Social Data
 Service• Arts & Humanities Data
 Service
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 Governmental repositoriesThe National Archives UK
 The National Archives Australia
 Library of Congress
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 Internet Archives• Replicating (almost)
 everything on the Web.• Delivering select content
 as a data backup cache.• Cross-level interaction
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 Management StrategyRequire a management strategy that involves:• Active management of data over life-cycle,
 from creation to obsolescence/withdrawal.• Enables reuse and adding value• Cost effective - Can be expensive to fund,
 particularly in the long-term
 The strategy is implemented through:• Workflow• Investigation of different curation activities
 (passive preservation, active preservation)• Policies & procedures• Infrastructure
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 PoliciesEstablish policies to specify the content types that are acceptable and how they should be provided.
 • Acquisition policy1. What type of data do you accept?2. What are your requirements?
 • Preservation policy1. What can you do? (Rights / Technology / Staff expertise /
 Funding)2. When can you do it? (Conversion on ingest, Conversion on
 request)
 • Exit strategy1. What will happen to the data if the repository closes?
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 “Active Preservation”
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 Passive Preservation for analogueConcerned with the storage environment:• Availability and access
 restricted• Storage issues – physical
 space, environmental controls• Obsolescence of playback
 equipment and carriers• Monitoring storage condition
 (temperature, humidity)Analogue media is not permanent. Gradual move towards preserving the information not the mediahttp://www.imagepermanenceinstitute.org/shtml_sub/dl_prescalc.asp
 A Hydrolysed tapes (sticky shed syndrome)
 Useful URL:
 http://www.loc.gov/preserv/familytreasures/index.html
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 Passive Preservation for digital Automates a lot of the archive processes– Security and access
 control– Physical and system
 security, user and system access control
 – Integrity management– Storage management– Media selection,
 management and refreshment, redundancy and backup
 – Disaster recovery
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 FixityDefinition:
 – the state or quality of being fixed;
 – stability; permanence. • Allows the data integrity to be
 measured and any changes, intentional or unintentional to be identified.
 • It does not protect against changes!
 Potential threats to fixity:– Insecure storage,
 transmission errors, media degradation.
 Measurement method• A checksum may be
 calculated and checked using a software algorithm:– E.g. SHA-1, MD5
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 Example: Corrupt Image
 Image, as provided to the AHDS in a collection of 2000+ photographs
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 Avoiding disasterBackup copies of data so that these additional copies may be used to restore the original after a data loss event.
 • Requires a network infrastructure• Automatic, manual process• Types of backup:
 • Unstructured,• Full+incremental,• Full+differential
 • Location• On-line,• Near-line,• Off-line,• Off-site vault
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 Active Preservation (1)storage is not preservation; archiving and preservation are not synonymous
 “traditionally, preserving things meant keeping them unchanged; however … if we hold on to digital information without modifications, accessing the information will become increasingly more difficult, if not impossible.” Su-Shing Chen, “The Paradox of Preservation”, Computer, March, 2001, pp. 2-6.
 To maintain the accessibility and authenticity of electronic records over time, across changing technical environments.
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 Rendering Digital Data
 1010111101001101000101010111
 data media
 +
 drive
 +
 computer
 +
 operatingsystem
 application
 +
 display
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 Performance Model• Source + Process = Performance• Authenticity derives from the significant
 properties of the performance• The access process depends upon a complex
 network of technical dependencies

Page 43
						

Funded by:
 © AHDS
      
 Developing a preservation plan• Requirements vary across settings• Variety of solutions and tools exist. Each strategy has
 its unique strengths and weaknesses• Preservation planning assists in decision making• Execute experiments and evaluate outcome against
 well-defined requirements and needs• Methodologies
 – Dutch Testbed– Utility Analysis– Other structured model for preservation
 requirements• Documentation and accountability is essential
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 Utility Analysis
 Consider results
 Evaluate alternatives
 Define requirements
 Define basisChooserecords
 Identifyobjectives
 Assignmeasurable
 units
 Set importancefactors
 Choosealternatives
 Specifyresources
 Go/No-GO
 Evaluateexperiment
 Runexperiment
 Developexperiment
 Transformmeasured
 values
 Aggregateresults
 Considerresults
 Image Source: Hofman (2005). DELOS Testbed(s): http://www.dcc.ac.uk/docs/dcc_workshop2005_select_preserv_strats.ppt
 A Framework for Documenting the Behaviour and Functionality of Digital Objects and Preservation Strategies
 http://www.dpc.delos.info/private/output/DELOS_WP6_d641_final__vienna.pdf
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 Preservation Strategies1. Computer Museum
 Maintaining old hardware
 2. Emulation
 Reproduction of the behaviour of a hardware/software platform in a different technological environment
 3. Encapsulation
 Storing information about how the objects should be interpreted (documentation)
 4. Conversion
 Periodic transfer of digital materials from one hardware/software configuration to another
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 Computer MuseumMaintain the hardware & software required by the data formats (or close replica). E.g. IBM XT and CP/M, 80486 & MS DOS 5.0, Commodore Amiga, etc.
 Pros:• Original computer environment• No changes to digital object• Undocumented characteristics
 are retained.Cons:• Space requirements• Initial costs (effort)• Isolated process limiting
 information reuse• Knowledge of original
 environment required
 Source: http://www.old-computers.com/museum/computer.asp?c=286
 http://www.computerhistory.org/
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 EmulationAdapts the computer environment to render the digital object authentically.
 Pros
 • Recreate original computer environment
 • No changes to digital object• Undocumented
 characteristics may be made.Cons
 • Complexity• Initial costs (effort)• Isolated process limiting
 information reuse• Knowledge of original
 environment required
 http://bochs.sourceforge.net/
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 Example: BBC Domesday (1)• BBC commission new
 Domesday ‘book’ to commemorate the 900th Anniversary of the original Domesday survey in 1984
 Hardware• BBC Master Series
 microcomputer and Philips Laservision (LV-ROM) player.
 • System obsolete by end of 1990s; working hardware becoming more difficult to find
 Media• Two videodiscs (12")• Mixture of textual material (some
 produced by schools), maps, statistical data, images and video
 http://www.si.umich.edu/CAMILEON/
 domesday/domesday.html
 http://www.ariadne.ac.uk/issue36/tna/
 http://news.bbc.co.uk/1/hi/technology/2534391.stm
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 Example: BBC Domesday (2)Late 1990s: • CAMiLEON project
 adapt an open source emulator.
 • Data is converted into an platform-independent format.
 • The National Archives develops new interface
 http://domesday1986.com
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 PC Emulators in your browserDioscuri• Written in Java and executed
 via JVM. Running on many platforms like Intel Windows, PowerPC Mac, Sun Sparc Solaris
 Capable of:• Running MS-DOS, FreeDOS,
 Linux 16-bit (ELKS)• Text extraction from
 emulated environment into the clipboard of host computer.
 • http://dioscuri.sourceforge.net
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 Format conversion“traditionally, preserving things meant keeping them unchanged; however … if we hold on to digital information without modifications, accessing the information will become increasingly more difficult, if not impossible.” Su-Shing Chen, “The Paradox of Preservation”, Computer, March, 2001, pp. 2-6.
 Benefits• Updated formats that users can read and edit in
 modern software applicationsIssues• Can be difficult to ensure accurate conversion• May not capture all content and functionality• May need to be repeated frequently• Can lead to ‘mutation’ over time
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 NormalisationDefinition:
 Conversion of a digital object to a format that is considered appropriate for preservation.
 Choosing an appropriate preservation format:1. Does the format support significant properties of the original (if
 a digital surrogate)?2. Does the format support lossless compression or no
 compression/encryption?3. Is the format open/non-proprietary and does it have published
 specifications?4. Does the format have broad support in viewers/editors?5. Does the format have support for including metadata?
 Source: Digital Preservation for Museumshttp://www.chin.gc.ca/English/Digital_Content/Preservation_Recommendations/formats.html
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 Potential Preservation Formats• Text
 – ASCII text
 – Unicode text
 • Databases– Comma Separated
 Values (CSV)– Tab-delimited text– SQL Dump?
 • Still Images– TIFF– PNG– RAW?
 • Audio– AIFF– Microsoft Wave
 • Moving Image/digital video– JPEG 2000 in an MJPEG
 wrapper– MJPEG– MPEG2?
 • Documents– Open Document– Rich Text Format
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 MigrationDefinition:Conversion of a digital object to a format that is
 considered appropriate for distribution.
 Choosing an appropriate distribution format:1. Does the format have broad support in
 viewers/editors?
 2. Does the format have broad support in the user community.
 3. Does the format support significant properties of the original (if a digital surrogate)?
 4. Can the format be easily distributed? Does it compress well?

Page 55
						

Funded by:
 © AHDS
      
 Example distribution formats• Text
 – ASCII text
 – Unicode text
 • Databases– MS Access?– FileMaker Pro
 • Still Images– JPEG– PNG– Etc.
 • Audio– MP3– ASF
 • Moving Image/digital video– MPEG2– Quicktime– AVI– Etc.
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 Significant properties [1]Definition:
 “The characteristics of a digital object that must be preserved for the record to maintain its meaning over time.”Source: National Archives of Australia
 Also known as:‘significant characteristics’, ‘essential properties’, ‘essential characteristics’, ‘essence’. ‘core features’
 Purpose:Maintains authenticity – truth’ of the object. The record is what purports to be and how it was created. The conversion has not succeed if the object has not remained authentic.
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 Significant properties [2]General observations• Very difficult to preserve all the characteristics
 (content, functionality and user experience) about a digital resource
 • Preserving a sub-set of commonly understood significant characteristics helps to simplify the task.
 Significant properties for object X• Properties vary between different objects• Measurement method varies between different
 properties
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 Example 1: BookSignificant:
 Words, paragraphs, chapters, author, publication date, layout? …
 Not Significant:Binding, print run, font, colour of paper, …
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 Example 2: NewspaperSignificant:
 Words, paragraphs, headlines,, date, page number of article, …
 Not Significant:Size of page, spacing, text justification, colour of paper, …
 Is layout important?
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 Significant Property: Layout?
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 Digital resourcesDigital Object Significant Characteristics
 plain text file characters
 word processor file characters, lines, paragraphs, fonts, styles, bookmarks? …
 database file values, fields, relationships, data types?, reports? forms? …
 still image resolution, colour depth, metadata? …
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 Complex objectsComplex objects contain many components, often of different types, e.g. Documents, web sites, etc.
 What do you need to record?• Structure
 – Inline and outline structure– Relationship between components
 • Interconnected preservation actions• Preserving behaviour?
 How can the risk and conversion of these characteristics be measured?
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 Example: Web site“The issue of saving web-based
 material is too big, expensive and complex to be tackled by a single institution” – Dave Thompson, UK Web Archive Consortium, 2005
 Wellcome Library surveyed groups that wished to preserve their web site through UKWac:
 69% said they didn’t archive their sites
 24% said they did archive their sites
 7% didn’t answer the question
 http://www.dpconline.org/docs/awards/2005ukwac.pdf
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 Property Framework [3]May be classified under five categories (InSPECT Project, Digital
 Preservation testbed):
 1. Content - Describes the intellectual work contained in the digital object. E.g. duration of an audio file.
 2. Context - Information that describes the environment in which the Content was created or that affect its intended meaning. E.g. creator, title, etc.
 3. Rendering - Information that contributes to the quality of the message. E.g. font type, colour and size, bit depth.
 4. Structure - Information that describes the relationship between two or more types of Content.
 5. Behaviour - Information that describes the method in which the Content interacts with other stimuli. Examples: Hyperlinks, scripts, etc.
 Some degree of crossover between these categories.
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 Exercise (15-20 minutes):1. What are the significant properties of the
 following digital objects:
 1. Digital audio (wav, mp3, etc.)2. Digital video with no audio component (e.g. mpeg2,
 quicktime, etc.)
 2. How would you categorise these properties?Content, Context, Rendering, Structure, Behaviour
 3. How would you measure these properties?E.g. present/absent? No. of characters?
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 Exercise 1: Digital audio Content• Duration• No. of channels
 Rendering• Sampling resolution/bit
 depth• Sampling rate/freq.Structure• Channel relationship?
 Behaviour• None
 Context• Creator• Title• Creation Date• Modification date• Etc.
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 Exercise 2: Digital video Content• Duration• Sound (Indicator)
 Rendering• Frame width• Frame height• Frame rate• Aspect ratio• Bit depth/colour depth
 Structure• None?
 Behaviour• None
 Context• Creator• Title• Creation Date• Modification date• Etc.
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 Metadata (1)Definition:• Literally “data about data”• Structured or semi-structured information which
 enables the creation, management, and use of records through time and within and across domains in which they are created.
 Purpose:• Documentation - information which allows the
 resource to make sense and gives it context• An integral part of any successful digital project, not at
 the end as an add-on.
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 Metadata (2)Support records management process by:
 • protecting records as evidence and ensuring their accessibility, and usability through time
 • facilitating the ability to understand records• helping to ensure the authenticity, reliability, and integrity of
 records• providing and maintaining logical links between records and
 the context of their creation.
 May fulfil many different functions:• Resource discovery, Record/resource-management,
 Technical, Preservation
 Metadata description at different levels:• Item-level (e.g. one file, collection-level (group of files).
 May be stored in many ways:• Database, XML records
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 Administrative metadata“The "information a repository uses to support the digital preservation process," specifically "the functions of maintaining viability, renderability, understandability, authenticity, and identity in a preservation context" (PREMIS Data Dictionary, 2005)
 Administrative metadata may perform 5 functions:1. Provenance: Who has had custody/ownership of the digital
 object?2. Authenticity: Is the digital object what it purports to be
 (checksums, significant properties)?3. Preservation Activity: What has been done to maintain access
 to the digital object?4. Technical Environment: What is needed to render and use the
 digital object?5. Rights Management: What are the IPR implications that must
 be observed?
 (DPC Technology Watch Report: Preservation Metadata, 2005)

Page 72
						

Funded by:
 © AHDS
      
 Many different approaches• National Library of Australia Preservation Metadata for
 Digital Collections (October 1999)• Reference Model for an Open Archival Information
 System (OAIS) (June 2001)• RLG/OCLC report Trusted Digital Repositories:
 Attributes and Responsibilities (May 2002)• OCLC/RLG Metadata Framework to Support the
 Preservation of Digital Objects (June 2002)• National Library of New Zealand Metadata Standards
 Framework –Preservation Metadata (November 2002)• PREservation Metadata Implementation Strategies
 (PREMIS) Data Dictionary (2005)
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 PREMIS Data Dictionary (1)• an implementable set of
 “core” preservation metadata elements, “that most working repositories are likely to need to know in order to support digital preservation.“
 • The Data Dictionary is implementation independent, i.e. does not define how it should be stored
 • Defines “semantic units” rather than “metadata elements”
 http://www.loc.gov/standards/premis/
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 Record of activitiesRecord of custodial history, indicating actions performed on the digital object.– Who, what, why & when?
 Possible events:– Creation– Revision– Submission into the repository– Conversion– Deaccession
 • May need to refer to the information at a later date.• May be stored in the object itself or associated
 metadata.
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 Technical metadata• Alternative technical metadata schemas for different
 media types are encouraged:– Images (DIG35, Z39.87, EXIF), e.g.
 • http://www.loc.gov/standards/mix/mix.xsd – textMD for text
 • http://dlib.nyu.edu/METS/textmd.xsd– AUDIOMD for audio
 • http://lcweb2.loc.gov/mets/Schemas/AMD.xsd – VIDEOMD for video
 • http://lcweb2.loc.gov/mets/Schemas/VMD.xsd
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 Example 1: Video Metadata aspect_ratio Desired aspect ratio of the image on screen bits_per_sample Number of bits per sample depth calibration_ext_int Indicator that the calibration information is contained within
 the file or externally calibration_location Temporary location of the calibration file if it is external calibration_type Type of calibration used data_rate Data rate of the audio in an MPEG or other compressed file
 expressed in mbps data_rate_mode Indicator that the data rate of the video is fixed or variable duration Elapsed time of the entire fi le, expressed using ISO 8601
 syntax (hh:mm:ss, where hh is 00 through 23) frame_rate Number of frames per second at which the video source item
 was digitized note Additional information or comments about the video file pixels_horizontal Horizontal size of a frame in picture elements pixels_vertical Vertical size of a frame in picture elements resolution Resolution of digital video source item expressed as
 horizontal lines sampling Video sampling format in terms of luminance and
 chrominance scan Indication of whether digital video item is scanned in an
 interlaced or progressive mode sound Indicator of the presence of sound in the video file (yes/no)
 http://www.loc.gov/rr/mopic/avprot/DD_VMD.html
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 Example 2: Audio Metadataaudio_block_size Size of an audio block in bytes.
 audio_data_encoding Structure for audio data; e.g. pulse code modulation (PCM), SONY's DSD
 bits_per_sample Number of bits per audio sample, e.g., 16, 20, 24, etc.
 calibration_ext_int Indicator that the calibration information is contained within the file or externally.
 calibration_location Temporary location of the calibration file if it is external, e.g. URL.
 calibration_type Type of calibration, e.g., the ITU test sequences known as CCITT 0.33.00 (mono) and CCITT 0.33.01 (stereo).
 data_rate Data rate of the audio in an MP3 or other compressed file, expressed in kbps, e.g., 64, 128, 256, etc.
 data_rate_mode Indicator whether the data rate is fixed or variable.
 duration Elapsed time of the entire file, expressed using ISO 8601 syntax
 first_sample_offset Location of the first valid sound byte in the file.
 first_valid_byte_block Location of the first valid sound byte in the block.
 last_valid_byte_block Location of the last valid sound byte in the block.
 note Additional information or comments about the audio file.
 num_channels Number of audio channels, e.g., 1, 2, 4, 5, etc. See also sound_channel_map.
 sampling_frequency Rate at which the audio was sampled, expressed in kHz, e.g., 22, 44.1, 48, 96
 sound_channel_map Information about the channel configuration
 sound_field Indicates aural space arrangement of the sound recording, e.g., monaural, stereo, joint stereo, surround sound DTS 5.1, etc. MAVIS codes exist.
 word_size Number of bytes that comprise a single sample of audio data
 http://www.loc.gov/rr/mopic/avprot/DD_AMD.html
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 An example METS document
 • METS document
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 Things to remember (1)• Digital resources do not last forever.• Preservation is about access.• There are no clear-cut or definitive solutions• Good planning and documentation offer the best
 prospects in the interim• Not the responsibility of one person or group -
 progress depends on a mix of individual institutional responsibility combined with improved coordination at national, regional, and local level as well as internationally
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 Things to remember (2)• We are all curators!• Digital preservation is easiest and cheapest when
 resources are designed and built with the long-term in mind
 – Make several copies of your important data.– Simplify the problem as early as possible. Convert your
 data to new file formats when upgrading– Refresh the media on a regular basis– Save in open/industry standard file formats, e.g.
 OpenDocument, Rich Text Format, Wave, XML, etc.– Use widely adopted software that are backward compatible
 and offer export facilities– Convert existing files to a new file format when you
 upgrade, e.g. MS Word 97, XP, etc.
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 Questions
 Contact: [email protected]
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