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Presentation Notes
Distributed Digital Preservation is a new approach to preservation. As the name suggests, this method maintains copies of digital assets at multiple, geographically distributed sites. These copies are united through a software-driven network which is used to constantly monitor each digital copy. Such redundancy and monitoring minimizes the risk that information might be lost due to human error, technology failure, or natural disaster. ��But what is digital preservation and why do we need it? In the digital age, much of what we create never sees the printed page. News and commentaries are published on Web sites. Personal thoughts are recorded in e-mails and blog posts. Even some government documents exist only as text documents or PDF files. Photos and video are, more often than not, “born-digital," originating in digital form. Institutions that are concerned about preserving a record of today’s cultural environment must acknowledge and adapt to this change. Files need constant monitoring to stay viable. Even when attempts are made to protect files using back ups and other tactical measures, the rapid pace of change of storage media and software will eventually render digital files useless. Through monitoring the files, migrating them into new formats when necessary, and storing these files in geographically distributed locations, we care for the long-term lifespan of these objects. ��The methods we engage to preserve our digital files differ substantially from the processes libraries, archives, and museums have used to preserve physical collections. What has not changed is our commitment to our central goal: to ensure that our collections will remain available and usable for future scholars, researchers, and citizens. 
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Presentation Notes
Louisville Free Public Library main branch during 1937 floodLots of copies (in other locations) meant not all was lost in the flood. However, unique material in a single location was at risk--photo studios’ negatives, etc. The same goes for centrally located digital files.



The problem(s): 

 Digital information is ephemeral. 
 Digital information is proliferating. 
 Digital preservation requires intention and 

resources. 
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Presentation Notes
Digital information is inherently ephemeral due to rapid change and development of formats and equipment. Also, “bit rot,” and hardware failure.Digital information is the way we – scholars, students, businesses, organizations of all types – work now.Just as the preservation of physical collections starts with proper climate control and housing, digital preservation is best accomplished by starting early in the lifecycle—which often requires institutional support.Digital Preservation encompasses a broad range of activities designed to extend the usable life of machine-readable computer files and protect them from media failure, physical loss, and obsolescence. Long-term maintenance of a bitstream (the zeros and ones) vs. continued accessibility of its contents. Viability = information must be intact and readable from the storage media; Renderability = content is viewable by humans and processible by computers; Understandability = content is interpretable by humans. As these terms imply, it is one thing to preserve a bitstream, but quite another to preserve the content, form, style, appearance, and functionality. We conceive of digital preservation as a process that requires the use of the best available technology as well as carefully thought out administrative policies and procedures. As digital files are created or accessioned in an organizational setting running a private LOCKSS network, the first step toward preserving them is to designate one or more experts to make decisions about what should be preserved. Subject specialists, whether collection development librarians, archivists, curators, or scholars, should be involved. Format, scope, copyright status, and risk factors must also be considered.



“Data storage – old and new.” Made available under Creative Commons 2.0 Attribution License. Available at: 
http://flickr.com/photos/ian-s/2152798588/in/set-72157602236671297/.  
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Presentation Notes
A key difference between analog and digital preservation is that digital preservation must start early enough in the lifecycle for it to be viable. While a brittle book or acetate tape with sticky-shed syndrome may be salvaged or reformatted after the damage has begun, there is less room for error with digital materials. They cannot be created and left alone for decades, since their formats, software, and/or hardware may become obsolete and thus inaccessible over a relatively short span of time.
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At-risk digital content: 

 Web-based projects, exhibitions, and instructional 
materials with significant content and/or dynamic 
components. 

 Digital media, including video and sound recordings. 
 Institutional records or publications created in digital 

formats. 
 Datasets and other primary research materials. 
 Personal papers or creative works developed in digital 

format. 
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Digital media, including video and sound recordings.Institutional records or publications created in digital formats.Datasets and other primary research materials.Personal papers or creative works developed in digital format.Digital masters created as preservation copies are most likely to receive attention. Preservation is considered essential for traditional scholarly products such as monographs, papers and articles.Preservation also is essential for other born-digital efforts such as websites, data files, electronic exhibits, instructional materials, and works in progress.  

http://www.southernspaces.org/
http://www.southernspaces.org/
http://www.southernspaces.org/


Simplest solutions: 
 Save files in archival formats 

 Non-proprietary 
 Uncompressed (or at least not lossy) 
 In widespread use 
 Usable across platforms 
 Examples: 

 Images: tiff, jpeg2000 
 Audio: wav, aiff (mac) 
 Text: plain text (txt); xml; pdf-a 
 Video: motion jpeg, Motion jpeg2000? 

 Make multiple copies 
 Preferably, have a copy on a server that is backed up. 
 Have another copy on Gold CD 

 Keep the CD somewhere distant from the server 
 External hard drives 

 Keep technical and administrative metadata 
 Implement a preservation plan 



Larger-scale solutions require 
resources: 

 National Digital Information Infrastructure and 
Preservation Program (NDIIPP): 
 Government funding to: 

 Build and support a national network of partners working 
together to preserve digital content. 

 Identify and preserve at-risk digital content. 
 Support development and use of tools, models, and 

methods for digital preservation. 
 Develop a national digital collection and preservation 

strategy. 
 Overall effort involves more than 100 partners and 

hundreds of terabytes of data. 
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Presentation Notes
Federal legislation authorized $98.2 million to Library of Congress in December 2000.Areas of focus include:Public TelevisionDot-Com Era Business RecordsHumanities and Social Sciences DataGeospatial InformationMetaArchive of Southern Digital CultureFunding crisis in February 2007 threatened elimination of program: Importance of advocacy



Larger-scale solutions build on 
working models:  

 Lots of Copies Keep Stuff Safe (LOCKSS) 
 Software developed at Stanford University for e-

journal preservation 
 Designed to be inexpensive 
 Open source 
 Requires a server but memory keeps getting cheaper. 
 Does require initial support from someone with 

knowledge of servers and development. 

 MetaScholar Initiative 
 Digital library research collaborations led by Emory 

University 
 

Presenter
Presentation Notes
Peer-to-peer connection allows participants to access reliably preserved data—to become custodians of their own digital data.



Funding + Open Source Software + 
Collaboration = MetaArchive 

 Establish a distributed digital preservation network for 
critical and at-risk content relating to the history and 
culture of the American South. 

 Develop a conspectus, or list of targeted collections, 
to insure preservation of the digital materials most 
vulnerable to loss and in formats considered most at 
risk. 

 Use LOCKSS to collect digital content from each 
other. 
 Adapting journal concepts (“volumes”) to archival 

digital materials. 
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Presentation Notes
Commitment to long-term preservation of a corpus of critical content.Storage and maintenance in migratable formats and data structures.



MetaArchive Founding Partners 

 Emory University (Atlanta, Georgia) 
 Georgia Tech (Atlanta, Georgia) 
 University of Louisville (Louisville, Kentucky) 
 Virginia Tech (Blacksburg, Virginia) 
 Florida State University (Tallahassee, Florida) 
 Auburn University (Auburn, Alabama) 
 [Library of Congress (Washington, DC)] 



The Growing Network 

 University of Hull (Hull, United Kingdom) 
 Boston College (Boston, MA) 
 Clemson University (Clemson, SC) 
 Rice University (Houston, TX) 
 York University (Toronto, Canada) 



Private LOCKSS Network (PLN) 
 Multiple geographically-dispersed sites host preservation 

nodes 
 Server is dedicated to collecting materials from every other node, 

checking to make sure each copy is complete and valid. 
 Participants communicate permission to the LOCKSS system to 

harvest their materials via a web crawler. 
 Disaster recovery 

 A damaged cache can be re-built and re-populated from the 
identical sets of data at the other nodes. 

 Additional modules accommodate non-serialized content 
 Conspectus Database 
 Cache Manager 
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Presentation Notes
A cooperative, peer-to-peer approach to selecting content of shared value, and mutual support of content with a particular, critical, value to individual institutions.Currently, MetaArchive is a dark archive (for preservation, not access), and all content contributors are also preservation nodes.We were able to create additional modules to account for differences in the types of content we are collecting (rather than forking the code).The Conspectus Database records metadata about the non-serial collections and relays harvesting information for each of these collections to the Title Database (contained within the LOCKSS software).The harvested materials are tracked by a Cache Manager that differs from the one that LOCKSS uses for serial-based collections. It is used to report on the activities of the network—what collections are being harvested, what material is collected on each node, and what the status of the network and its nodes are at any given time.



Documenting collections to harvest: 
the Conspectus Database 

 Database of targeted digital content 
 Cultural heritage of the American South (2004-2007) 
 Format-agnostic 

 Includes metadata elements developed 
specifically for the MetaArchive: 
 Describes the collections 
 Provides information necessary for storage 

estimates, format migration, location, ownership and 
rights issues. 
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Metadata = based on Dublin Core, Research Support Libraries Programme RSLP (UKOLN), Western States (CDP), and IMLS Digital Collections & Content Collection Description Metadata Schema.In order to track and maintain the collection units ingested into the preservation network and to assist with access-related questions, including in the case of disaster recovery, where an institution needs the digital content to rebuild their own collection locally, collection-level metadata is essential to a PLN. We also recommend preserving item-level descriptive, administrative, and structural metadata for the digital files, if available. Like the files themselves, the metadata should be in a sustainable, migratable format (see Formats, above), such as unformatted text or XML, and should be harvested alongside the materials they describe.



Conspectus data elements: 

Presenter
Presentation Notes
In flux—for example, new fields to be added based on moved collection scenario! Plus, modifications will be necessary to accommodate different content types.



Preparing items for harvest: 

 Define what is to be harvested 
 “Data wrangling” 
 Organize digital files into Archival Units (AUs) 

 Provide access to the content and grant 
permission to harvest 
 Manifest pages (HTML) 

 Tell LOCKSS what to harvest and where to find it 
 Plugins (Java) 

 Notify partners to harvest new content 

Presenter
Presentation Notes
Harvesting non-internet-based content is possible (by mounting to secure web server, temporarily)Determine format/iteration: It is also up to the organization to determine what constitutes a “master” file. Some consider the master to be the original scan, original video capture, or the file that served as the first digital instantiation of an object (born-digital or digitized), while others consider it to be the richest version of the file that is in use (e.g., if it were a scanned book page, it would not be the raw scan or capture, but rather the uncompressed file that had been cropped and rotated and color corrected for production purposes). Each organization should give careful thought to future use scenarios and to preserve accordingly. Preserving both master and derivative files is also possible, if desired.Happily, PLN participants have found that even before harvest, the necessary pre-ingestion tasks of formatting digital content and creating metadata to prepare collections for harvest via the Web tended to stabilize collections and reduce risk.



Archival Units 

 One Volume of an Electronic Journal 
 One Year of an ETD collection 
 One Year of a scanned yearbook collection 
 A folder of archival tif images or sound files  
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Presentation Notes
Archival Units are the building blocks of a LOCKSS collection. An Archival Unit is a cohesive aggregation of content by topic, format, file size, or file location intended to break the body of content into discrete convenience groupings (typically of no more than 1 GB in size) that can be readily ingested into the PLN.For serials on library shelves, and the electronic journals for which LOCKSS was originally created, organization is often based around units such as journal titles and volumes. Correspondingly, for a collection of digitized yearbooks, each AU archival unit might represent a single volume of the yearbook.Other archives may be organized as files and metadata divided into record groups, boxes, folders, sub-folders and items. For a collection of photographs, an AU might be the entire collection, or it might be a folder containing the digital masters for the collection. If size and organization permit, an AU can encompass all items in an entire record group. The contents of an AU, however, must all reside in the same base URL.



Manifest Pages 

Presenter
Presentation Notes
For each established collection unit, the curator (or a data wrangler) writes what is known as a “Manifest Page” in LOCKSS parlance. This web page tells the software exactly where and what to harvest by pointing to the directory containing the Archival Units. It also broadcasts a clear message: “LOCKSS system has permission to collect, preserve, and serve this Archival Unit.” With this information, the LOCKSS software can accurately harvest the content to be preserved, regardless of the complexity of the collection unit’s file structure.The Manifest Page must be accessible via the same web server as the content to be harvested, although if the content is not intended for the public, the web server can be restricted the IP addresses of the servers within the PLN. The permission statement must be in the page, but can be inside an HTML comment, in which case it will not display in a web browser but will still be readable by LOCKSS.



Plugins 

 Instruct the LOCKSS software how to crawl 
and audit content.  

 Plugin Repository accessed by LOCKSS box 
upon startup. 

Presenter
Presentation Notes
A Plugin is a small block of XML that instructs the LOCKSS software how to crawl and audit content. It defines a starting point for a crawl, tells LOCKSS where to find permission to harvest content (the Manifest Page URL), and contains rules for what to include and what to exclude when crawling. Once the content has been collected, the Plugin tells LOCKSS how to audit the content when comparing it with other machines in the network. Once created and tested, Plugins are packaged into files called “JARs,” which are signed and stored on a web server that is accessed by your LOCKSS box when it starts up. This is called a Plugin Repository. Plugin Repositories can be housed and managed centrally for the entire PLN, or locally, or a combination of both. 



Harvesting collections: the 
Cache Manager 

Presenter
Presentation Notes
Go to URL; click Journal Configuration; click Add Titles; select titles (or all available); select cache (by institution) in which to store it.



Overview of preservation 
caches 



Collaboration requires communication 

 Committees: 
 Steering 
 Content  
 Preservation 
 Technical 

 Communications: 
 Conference calls (1/week) 
 Steering Committee meetings (2/year) 
 Listserv(s) 
 Wiki for document development 
 Participation in NDIIPP meetings 
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Steering Committee – for coordination and reportingContent Committee – to organize, develop and select contentPreservation Committee – to work on content retention and transfer, acquisitions practices, metadata maintenance, and migratabilityTechnical Committee - to develop and maintain the server architecture and software



 Flexible organizational model 
 Charter broadly defines mission, goals, and activities of the 

Cooperative 
 Membership Agreement details responsibilities of members of 

Cooperative 
 Establishment of nonprofit organization, MetaArchive Services 

Group, to administer Cooperative 
 Minimal overhead. 

 Improving and expanding existing collaboration 
 Evolving standards and guidelines to offer as a model for new 

networks and collaborations 
 Enhancing technology, tools, and services 
 Wide applicability to a range of institutions and digital content 

 Spreading the word 
 Outreach to libraries, archives, and museums 

 Ongoing exploration of projects to investigate and 
advance digital preservation. 
 

Sustaining and growing the 
collaboration 

Presenter
Presentation Notes
Need to ensure sustainability beyond grant funding.



Membership types and fees 
 All membership types presuppose membership in the LOCKSS 

Alliance (rates based on Carnegie classification) and a 3-year 
commitment 

 Sustaining Members 
 Leadership role 
 Operate a node 
 Contribute more content/year to be harvested 
 Cost: $5K/year or $12K/3 years 

 Preservation Members 
 Operate a node 
 Contribute some content/year to be harvested 
 Cost: $1K/year 

 Contributing Members 
 Contribute minimal content/year to be harvested (can buy more 

space) 
 Cost: $300/year 
 



Further reading 

 MetaArchive - http://www.metaarchive.org/ 
 LOCKSS - http://www.lockss.org/ 
 NDIIPP - http://www.digitalpreservation.gov/ 
 Digital Preservation Management Tutorial - 

http://www.library.cornell.edu/iris/tutorial/dpm/e
ng_index.html 
 

http://www.metaarchive.org/
http://www.lockss.org/
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