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Harvard Library Formats Migration – Annotated Bibliography 

1. AARIT 

Becker, Christopher, Hannes Kulovits, and Andreas Rauber. 2010. “Trustworthy Preservation Planning 
with Plato.” European Research Consotrium for Informatics and Mathematics, no. 80: Digital 
Preservation: 24–25. http://ercim-news.ercim.eu/images/stories/EN80/EN80-web.pdf. 

This case study from the Technical University Vienna/AARIT looks at the use of Plato for various 
aspects of digital preservation planning and weighing available options, specifically using Plato to align 
tools to characterize, validates, perform fixity checks, and audit migration/QA. They use the example of 
migrating from GIF to TIF or PNG and the varying degrees of success in choosing the right target format. 

 
2. AHiMA 

AHiMA, “Migrating from Paper to EHRs in Physician Practices,” 2010. 
http://library.ahima.org/xpedio/groups/public/documents/ahima/bok1_048372.hcsp?dDocName=bok1
_048372 

 Helpful guidelines for planning mass migration of records (both analog and digital) with a 
particular focus on end-user impact (in this case the medical records of patients). Topics covered include 
staff training and preparedness, managing communication to a large user base, methods in managing 
data as pertains to format (in terms of use), ensuring data quality and also auditing data efficacy.  

3. ANL 

Schaller, M., Schlarb, S. (2014). “SCAPE: Large Scale Image Migration.” Retrieved from 
http://onbresearch.wordpress.com/2014/06/16/scape-large-scale-image-migration/ 

 In this blog post members of the Austrian National Library detail the recent developments of 
their SCAPE project (Scalable Preservation Environments, an EU-based consortium of institutions and 
projects working to build services for preservation planning and actions on open source platforms) to 
migrate TIFF objects to JPEG2000. This post details the tools that they use to validate, extract validation 
metadata, migrate, and QA/compare the objects with a workflow that is monitored using Taverna, an 
open-source domain-independent workflow management system which integrates micro-services and 
enforces institutional preservation policies. The authors also analyze how migration of various objects 
impacts computational bandwidth as well as analyzing the degree of efficiency obtained through use of 
the Taverna system.  

4. ANZ 

Hutař, Jan, Senior Advisor, and Archives New Zealand. 2013. “Assessing Digital Preservation Strategies”, 
no. February 2011: 1–10. http://ica2012.ica.org/files/pdf/Full papers upload/ica12Final00155.pdf. 

http://library.ahima.org/xpedio/groups/public/documents/ahima/bok1_048372.hcsp?dDocName=bok1_048372
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This paper provides a general overview of digital preservation strategies though does go into some 
detail on Archives New Zealand’s projects with imaging of optical media, database preservation, and 
their Rosetta long-term preservation system which is designed to monitor format risks and perform 
some conversions.  

5. AONS 

Pearson, David. 2007. “AONS II: Continuing the Trend Towards Preservation Software Nirvana.” Xiandai 
Tushi Qungbao Jishu, no. iPRES Special Issue: 8. 
http://www.nla.gov.au/openpublish/index.php/nlasp/article/view/906/1128. 

This paper from a 2007 iPRES journal discusses the Automatic Obsolescence Notification System in 
its second version, designed to alert preservation managers to risks associated with format 
obsolescence within their collections. The system is designed to generate these risk factors from a large 
user community as well as various registries (PRONOM, CSR) though this tool is not as of yet being used 
by such registries. This version builds upon the first version by means of making it more platform 
independent, using open-source Java code, is more platform independent with a decoupled approach, 
using common interfaces and protocols, and provides service interfaces in a Service-Oriented 
Architecture (SOA) based on a RESTful approach. Though this tool has been largely unimplemented due 
to a lack of data aggregation, its architectural components relative to interoperability as well as its 
observations on the multi-faceted nature of obsolescence are enduringly useful.  

6. CLIR 

Lawrence, Gregory W, William R Kehoe, Oya Rieger, and Ann Kenney. 2000. “Risk-Assessment 
Workbook: Migration”, 18–43. http://www.clir.org/pubs/reports/pub93/AppendixA.pdf. 

This workbook addresses ways of assessing risks associated with formats and enacting migration 
plans based on those risks. Though the resource is outdated, its means of identifying risks and 
addressing relevant aspects of preservation for enacting migration plans is still quite relevant. For the 
purposes of creating migration plans at Harvard, a risk assessment (identifying issues with level of risk, 
types of available conversion software, significant properties of source/target formats, 
software/hardware requirements, compression, and metadata) may help inform what overall templates 
can be applied to a format so as to help guide the specific considerations that affect the plan (types of 
stakeholders, steps to developing tests, etc.) 

 
7. CRiB 

Ferreira, Miguel, Ana Alice Baptista, and Jose Carlos Ramalho. 2007. “What Is the CRiB ? How Does It 
Work ?”, 6. http://crib.dsi.uminho.pt/#useit. 

CRiB is a Service Oriented Architecture (SOA) designed to assist cultural heritage institutions in the 
implementation of migration-based preservation interventions. The CRiB system works by assessing the 
quality of distinct conversion applications or services to produce recommendations of optimal migration 
strategies. The recommendations produced by the system take into account the specific preservation 
requirements of each client institution. The system utilizes a format detector, service registry, migration 



broker, format evaluator, object evaluator, and migration advisor to assess the quality of the 
conversion. As of the release of this document it appears that it could only support text and still images.  

8. CSR 

Bajcsy, Peter, Rob Kooper, Luigi Marini, Kenton McHenry, and Michal Ondrejcek. 2010. “A Framework 
for Understanding File Format Conversions.” Proceedings of the 2010 Roadmap for Digital 
Preservation Interoperability Framework Workshop on - US-DPIF ’10. New York, New York, USA: 
ACM Press, 1–7. doi:10.1145/2039274.2039284. 

This paper outlines a prototype for a set of e-services that serve as a framework for understanding 
content preservation, automation and computational requirements on preservation of electronic 
records. The framework consists of e-services for (a) finding file format conversion software, (b) 
executing file format conversions using available software, and (c) evaluation information loss across 
conversions. The novelty of the framework is in organizing the information about file format 
conversions, providing services about file format conversion paths, in prototyping a general architecture 
for reusing existing third-party software with import/export capabilities, and in evaluation information 
loss due to file format conversions. The impact of these e-services is in the widely accessible conversion 
software registry (CSR), conversion engine (Polyglot) and comparison engine (Versus) which can increase 
the productivity of the digital preservation community and other users of digital files.  

9. DAITSS 

“DAITSS Overview.” 2011, 1–9. 
https://share.fcla.edu/FDAPublic/DAITSS/Chapter_1_DAITSS_Overview.pdf. 

Dark Archiving in the Sunshine State (DAITSS) is a dark archiving service that is not necessarily 
directly involved with issues in formats migration, though their decisions around normalization and 
target formats for long-term sustainability of objects as well as their storage and metadata practices 
may be useful for developing a long-term ecosystem for objects across formats.  

10. DataCave 

Hatton, Ben, Data Cave. “Why it Pays for a Data Center Migration to have Stakeholders,” 2014. 
http://www.thedatacave.com/why-it-pays-for-a-data-center-migration-to-have-stakeholders 

 This blog post provides a general overview of the various stakeholders involved in mass 
migration of data (generally across data centers) and gives a very concise explanation of each 
constituent’s role in the process. Much of the take-away from this resource involves institutional 
approval of projects and securing appropriate budgets and staff buy-in.  

11. Dave Rice 

Rice, Dave. “Reconsidering the Checksum for Audiovisual Preservation”  
http://dericed.com/papers/reconsidering-the-checksum-for-audiovisual-preservation/ 

 This article explores the ways in which checksums are generated within files and the use of 
intra-file checksums to locate the cause for file corruption of loss of fixity rather than simply 
ambiguously identifying a file as corrupted. While these methods are exclusively employed for video 

http://www.thedatacave.com/why-it-pays-for-a-data-center-migration-to-have-stakeholders
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files there may be some significance in exploring how these methods might be applied to other formats, 
assisting with QA processes in a formats migration workflow. 

12. DCC 

Ball, Alex. 2010. “Preservation and Curation in Institutional Repositories”, no. March. University of 
Edinburgh: 1–65. https://www.prestocentre.org/system/files/library/resource/irpc-report-
v1.3.pdf. 

This resource provides a detailed analysis of tools used in digital object lifecycle management, 
including tools for preservation and curation (EPrints, DSPace, Fedora), repository models and 
architectures (PANIC, CRiB, Seamless Flow, CASPAR, Planets, etc.), planning tools (Plato, PRONOM-
ROAR), metadata developments (InSPECT, PREMIS, CAIRO) and relevant tools for instituting these 
metadata changes (JHOVE, DROID, SWORD, PREMINT), emulation and reverse-engineered migration 
(Cygwin, UVC, LDS, TOM, DExT), identifiers for repository materials (PILIN, RIDIR), and auditing (TRAC, 
DRAMBORA, OpenDOAR). 

13. DMP 

Data Migration Pro Expert Journal, “Data migration project checklist – a template for more effective 
data migration planning,” 2008. http://www.datamigrationpro.com/data-migration-
articles/2008/12/3/data-migration-project-checklist-a-template-for-more-effecti.html 

 This checklist looks at all the necessary planning stages to solidify prior to commencing with a 
data migration project. Phases include Pre-Migration (assessment studies, project estimates and 
deliverables, staff awareness, resources), Project Initiation (confirmed communication plans and 
policies, high-level plan, collaboration platforms, third-party agreements, defined hardware/software 
requirements for later phases), Landscape Analysis (data dictionary, source-to-target mapping, risk 
management processes shared, revisit initial estimates/deliverables), Solution Design (interface design, 
service-level agreements), Build & Test (secured test environment, validation engine, defined reporting 
strategy, arranged approval groups, gap-analysis for actual vs. current progress), Execute & Validate, and 
Decommission & Monitor (system retirement, ongoing data ownership). 

14. DPSR 

Cunliffe, Allan. 2009. “Dissecting the Digital Preservation Software Platform”, 1–33. 
http://www.naa.gov.au/Images/Digital-Preservation-Software-Platform-v1_tcm16-47139.pdf. 

This resource provides a detailed overview of the Digital Preservation Software Platform at the 
National Archives of Australia, making particular mention of their processes in file fixity (Checksum 
Checker), workflow management system (Digital Preservation Recorder –DPR), ingest management and 
file transfer system (Manifest Maker), validation and conversion tool (Xena). Specific aspects of this 
report include the preservation methodology at NAA, their preservation formats, continuing the open 
source model over time, processing (checksum, virus checking, format detection and conversion, QA, 
metadata capture), and long-term maintenance. 

15. ETL 

http://www.datamigrationpro.com/data-migration-articles/2008/12/3/data-migration-project-checklist-a-template-for-more-effecti.html
http://www.datamigrationpro.com/data-migration-articles/2008/12/3/data-migration-project-checklist-a-template-for-more-effecti.html


ETL, “How to minimize risk in the early planning of a data migration project,” 
http://www.etlsolutions.com/how-to-minimise-risk-in-the-early-planning-of-a-data-migration-project/ 

 This post outlines the most basic elements of a project review process, an aspect of a data 
migration project that must be planned from the outset. Considerations include project deliverables, 
stakeholders, communication plans, role delegation, and aspects of the technical review.  

16. GDAP 

Hutař, Jan. 2008. “Archives New Zealand Migration from Fedora Commons to the Rosetta Digital 
Preservation System.” http://purl.pt/24107/1/iPres2013_PDF/Archives New Zealand Migration 
from Fedora Commons to the Rosetta Digital Preservation System.pdf. 

This paper from iPres 2013 discusses the New Zealand Government Digital Archive Program (GDAP) 
and its requirement for Archives New Zealand to move to a fully functional digital preservation system. 
It looks at the migration of digital content from Fedora Commons to Ex Libris’ Rosetta Digital 
Preservation System focusing on what needed to be migrated, preparation of the migration, how it was 
performed and what tools were needed to support the work. The verification of this process is discussed 
along with an audit of the results and a description of the lessons learned during the process. Particular 
considerations to move from Fedora to Rosetta system include requirements for increased access of 
material being digitized and a simpler means of handling more complex metadata (DNX schema for 
integrating METS and PREMIS standards). This mapping of existing metadata in Fedora to the DNX 
schema is given special attention. Other noteworthy findings include the use of the Rosetta Technical 
Analyst Workbench to manage validation of objects as they were moved between systems, and 
outputting error messages which allowed for a more granular understanding of what issues needed to 
be fixed within Rosetta to support preservation formats (issues included time-code formatting, image 
sequencing tags, etc.).   

17. GDFR 

Abrams, Stephen L, and David Seaman. 2003. “Towards a Global Digital Format Registry.” World Library 
and Information Congress : 69th IFLA General Conference and Council, no. August: 1–10. 
http://archive.ifla.org/IV/ifla69/papers/128e-Abrams_Seaman.pdf. 

This early resource details the efforts to develop a Global Digital Format Registry, allowing 
repositories to all tap into a singular authoritative index of format types and their associated technical 
characteristics, thus being able to monitor risks and assist in preservation planning. The sheer amount 
and diversity of existing formats as well as the constant introduction of new formats and format 
versions has limited the success of this project but its arguments around how to identify formats and 
what aspects inform migration decisions are continuously useful. Similarly, its mapping of migration into 
the OAIS can help inform workflow and systems architecture development.  

18. JHOVE2 

Abrams, Stephen, Sheila Morrissey, and Tom Cramer. 2009. “‘What? So What’: The Next-Generation 
JHOVE2 Architecture for Format-Aware Characterization” 4 (3): 123–36. 
http://www.ijdc.net/index.php/ijdc/article/view/139/174. 

http://www.etlsolutions.com/how-to-minimise-risk-in-the-early-planning-of-a-data-migration-project/


This paper outlines changes implemented to the JHOVE characterization framework in order to 
address issues in integration and third-party maintenance (refactoring architecture and APIs), improved 
functionality (data model to characterize objects consisting of multiple files/formats), and development 
of modules to characterize audio, geospatial, image, and textual content. This paper includes some 
degree of explanation around how bitstream packets are parsed by the JHOVE tool and also includes an 
ingest workflow which considers the functions that JHOVE performs throughout the process.  

19. LOC 

Arms, Caroline, and Carl Fleischhauer. 2005. “Digital Formats : Factors for Sustainability , Functionality , 
and Quality.” http://memory.loc.gov/ammem/techdocs/digform/Formats_IST05_paper.pdf. 

This pivotal guide helps in assessing digital formats by supporting planning and decision-making, 
providing an inventory of information about current and emerging formats, and helps in identifying and 
describing the formats that are promising for long-term sustainability along with development of 
strategies for sustaining these formats. Seven factors are defined which help to determine long-term 
sustainability – Disclosure, Adoption, Transparency, Self-documentation, External Dependencies, Impact 
of Patents, and Technical Protection Mechanisms. In addition to assessing formats based on these 
criteria, this document helps explain some considerations within format subtypes (e.g. versions of pdfs) 
and ways of scoring formats and creating preservation categories based on sustainability factors. 

20. LOD – Linked Open Data 

McGath, Gary. 2013. “The Format Registry Problem.” http://journal.code4lib.org/articles/8029 

This article in code4lib gives a historical analysis of attempts at creating format registries for 
purposes of preservation planning and format identification, noting the lack of success between 
attempts such as PRONOM, GDFR, and UDFR. Instead it looks to new projects using linked open data 
and RDF models (Java-based application for querying Jena libraries) for querying objects against their 
defined characteristics (expressed in triples). 

 
21. LOCKSS 

Rosenthal, David, Thomas Lipkis, Thomas Robertson, and Seth Morabito, Stanford University Libraries, 
“Transparent Format Migration of Preserved Web Content.” D-Lib Magazine, January 2005. 
http://www.dlib.org/dlib/january05/rosenthal/01rosenthal.html 

 This resource outlines the major decisions in migrating web content within Stanford University 
Libraries (creators of the LOCKSS system). Particular issues with HTTP formatting within web objects is 
discussed along with differing migration strategies (on access or batch) and how the LOCKSS system has 
been built out to include plug-in format converters, tools for assessing target formats, and to perform 
object comparison.  While this resource is slightly out-of-date, it is a useful reference in how it institutes 
format-based policies in relation to available tools.  

22. MCDM 

Luan, Feng, Mads Nygård, Guttorm Sindre, and Trond Aalberg. 2011. “Using a Multi-Criteria Decision 
Making Approach to Evaluate Format Migration Solutions.” Proceedings of the International 

http://journal.code4lib.org/articles/8029
http://www.dlib.org/dlib/january05/rosenthal/01rosenthal.html


Conference on Management of Emergent Digital EcoSystems - MEDES ’11. New York, New York, 
USA: ACM Press, 48. doi:10.1145/2077489.2077498. 

This paper describes a multi-criteria decision making approach for the selection of migration 
solutions. The approach mainly uses the analytic hierarchy process (AHP) and the technique order 
preference by similarity to the ideal solution (TOPSIS). The model considers what issues affect how an 
object is rendered and, based on the risks relative to the platform/interpreter of that format, 
recommends various sub-paths to determine further risks and match them with appropriate tools 
(validation, conversion, QA). While it is unclear how this model has been applied to actual format 
conversions, it outlines a possible actionable formula for creating format-based policies for migration.  

23. Memnon 

Merten, Michael. 2011. “Danish Broadcasting Corporation DRs Archive Danish Broadcasting Corporation 
Hours.” 
https://www.prestocentre.org/system/files/library/resource/tobiasgolodnoff_michelmerten_mem
nonanddr.pdf. 

This powerpoint presentation outlines the workflows for digitization and digital preservation at the 
Danish Broadcasting Corporation using Memnon archiving services. In regards to formats migration, it is 
useful simply in how it diagrams object and metadata QC relative to stakeholder roles (slide 14).  

24. NAUK 

Brown, Adrian. 2008. “Selecting File Formats for Long-Term Preservation.” Digitap Preservation 
Guidance Note: 1 DPGN-01 (2): 1–10. https://www.nationalarchives.gov.uk/documents/selecting-
file-formats.pdf. 

This document is one of a series of guidance notes produced by the National Archive giving general 
advice on issues relating to the preservation and management of electronic records. Similar to the 
Library of Congress’ Factors for Digital Sustainability, it outlines various factors for considering 
preservation risks but with added emphasis on metadata and interoperability.   

25. NLA 

Pearson, David. 2012. “‘ If a Tree Falls in the Forest ’: Recording and Sharing Digital Preservation 
Knowledge on Formats , Software and Dependencies at the National Library of Australia -” 2012 
(January). http://www.nla.gov.au/openpublish/index.php/nlasp/article/viewFile/2313/2756 

This powerpoint presentation from the 2012 CurateGear meeting at UNC Chapel Hill outlines a 
useful model for aligning stakeholders and diagramming key moments for decision-making and 
performing preservation actions in a workflow chart. Important considerations in this workflow include 
identifying/understanding file format risks, identifying format relationships to software, various levels of 
support for formats, generating and evaluation options, identifying intent, reporting, and auditing.  

Hutchins, Matthew. 2012. “Testing Software Tools of Potential Interest for Digital Preservation Activities 
at the National Library of Australia”, no. July. 
http://www.nla.gov.au/openpublish/index.php/nlasp/article/view/2452/2902. 



This project report compares the use of several file format identification tools (File Investigator 
Engine, Outside-In-File IF, FIDO, Unix file Command/libmagic, etc.) against many classes of file types, 
noting success and failure to report on signatures, container/header types, puids, versions/subtypes, 
extensions, and “magic numbers.” The report also analyses different tools for metadata extraction as 
well as unpacking and mounting utilities for installing tool packages. 

26. NLNZ, National Library of New Zealand 

Gattuso, Jay, and Peter Mckinney. 2014. “Converting WordStar to HTML4.” iPres2014. 

This paper describes the National Library of New Zealand’s work to migrate WordStar documents for 
MSDOS to HTML4 formatted files. They began their study by identifying a test sample from the total 
allotment within the WordStar format, performed attribute analysis (e.g. encoding, text vs. table 
structure), secured a “native environment” system for testing, performed comparisons across platforms 
to understand differences in compiling/rendering, and created a control byte comparison for mapping. 
This paper also details the validation process and curatorial engagement in order to obtain approval for 
stakeholders. The extent to which curation values intellectual content versus aesthetic value is also 
discussed, indicated by the diagramming of target attributes. The process of selecting target formats 
and the related criteria are also discussed. 

27. NSW 

NSW State Records, “Migration methodology checklists” 
http://www.records.nsw.gov.au/digitalarchives/digital-archives-migration-methodology/appendix-a-
migration-methodology-checklists 

 This checklist outlines the four basic components of managing data migration projects for state 
records, considering phases in project planning (research, stakeholder engagement, draft approval), 
migrations planning (scenario analysis, requirements set, roles and responsibilities are enacted), 
migration checklist (commence with migration, asses plans and edit as needed, post-migration 
validation testing), and project completion (deliverables and outcomes assessed, risks monitored, 
documentation completed). 

28. Planets 

Zierau, Eld, Royal Library, Caroline Van Wijk, National Library, and The Hague. “The Planets Approach to 
Migration Tools”, 30–35. http://www.planets-
project.eu/docs/papers/Archiving2008_Zierau_Wijk.pdf. 

This paper discusses the Planets approach to migration tool development. The approach consists of 
enhancing existing migration tools rather than developing tools from scratch. This pragmatic approach is 
based on the Planets view of the current situation for migration tools and two claims. The first claim is 
that the market will cover the required tools for commonly used formats. The second claim is in the long 
term that fewer tools will be required due to growing use of archiving standard formats. The report also 
examines tool gaps or projects that look to fill existing needs for complex objects (DANS, ADS, NGDA), 
examples of creating guidelines for the development of new tools (e.g. eDAVID), and the integration of 
automated quality control tools (XC*L). 

http://www.records.nsw.gov.au/digitalarchives/digital-archives-migration-methodology/appendix-a-migration-methodology-checklists
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Aitken, Brian, Petra Helwig, Andrew Jackson, Andrew Lindley, Eleonora Nicchiarelli, and Seamus Ross, 
“The Planets Testbed: Science for Digital Preservation,” 2008. http://journal.code4lib.org/articles/83 

This article introduces the Planets Testbed, an environment for testing and evaluation preservation 
tools such that the results can be empirically compared. The goal (consisting of a software application 
and a research framework) is to extend the already existing information on preservation tools with new 
information based on the outcomes of practical experimentation. The basic steps are 1) Define 
Properties, 2) Design Experiment, 3) Specify Outcomes, 4) Experiment Approval, 5) Run Experiment, and 
6) Experiment Evaluation. The Testbed application was built around the JBoss Java Enterprise 1.4 
certified application server, and the Testbed utilizes and extends various features that JBoss offers, such 
as messaging and transaction support. The application was designed and developed using the Model-
View-Controller (MVC) architectural pattern, an approach which ensures that the business logic of an 
application is isolated from is user interface.  

29. Plato 

Chivers, Lynne, Marianne Holm Pedersen, Tue Hejlskov Larsen, and Emmerik Warburg. 2010. “Digital 
Folklore Preserved for the Future: A Case Study of the Use of Planets in Preserving the Digital 
Collection of the Danish Folklore Archives, the Royal Library of Denmark.” http://www.planets-
project.eu/docs/casestudies/PlanetsCasestudy_DigitalFolklore.pdf. 

This pamphlet diagrams The Royal Library of Denmark’s use of Plato, a preservation planning tool 
developed by the Planets project. This tool helps preservation departments and repository managers to 
institute format-based policies such that preservation planning, characterization, and actions are 
integrated services and use streamlined metrics to determine success. The general planning process in 
Plato involves defining requirements, evaluating alternatives, considering results, and building a plan or 
policy, all using a dashboard which can easily disseminate workflow diagrams. The Danish Folklore 
Collection and related digitization efforts are provided as a case study.  

30. PORTICO 

Portico. 2009. “Portico Format Monitoring and Migration Policy”, 1–5. http://www.portico.org/digital-
preservation/wp-content/uploads/2011/03/Portico-Format-Monitoring-Policies.pdf. 

This policy document outlines the migration methodology at Portico, an electronic archiving services 
whose mission is to preserve scholarly literature published in electronic form. The policies consider both 
technical and administrative factors in custodianship (commitment to content providers, functionality of 
material, make-up of overall collection), methods in monitoring risk, criteria for selection of target 
formats, choices based on available tools, and when and why to migrate. 

31. PrestoPRIME 

Gledson, Ann, and Paul Watry. 2010. “Media Formats , Identification Methods and Implementations for 
Multivalent Preservation.” PrestoCentre 1.02: 31. 
https://www.prestocentre.org/system/files/library/resource/mediaformats_v1.02.pdf. 

This publication addresses the development of an architecture that may be used to implement a 
distributed and shared repository for long-term sustainable audiovisual collection, describing the 
Multivalent and iRODS preservation architecture. It outlines how these architectures manage the variety 

http://journal.code4lib.org/articles/83


of format types and their inherent risks (also considering data models for external dependencies i.e. 
relationship of data objects, representation information, and information objects), a list of important 
audio-visual formats considered against the Multivalent (Java Virtual Machine) framework, all with a 
focus on how to access audio-visual material in the long-term and risks associated with migration.  

32. SDR 

Anderson, Richard N. 2012. “Digital Object Storage and Versioning in the Stanford Digital Repository.” 
Stanford University Libraries and Academic Information Resources. 
http://lib.stanford.edu/files/Digital Object Storage and Versioning.pdf. 

This detailed analysis of the Stanford Digital Repository (SDR) specifically analyzes object versioning 
as a means of cutting down on storage space and understanding requirements for relating bitstreams to 
objects. While the bulk of this resource does not deal with migration, it is interesting to consider the 
impacts of storage across migration and how to efficiently maintain original objects along with their 
migrated forms.  

33. Taverna 

Oinn, Tom, Mark Greenwood, M Nedim Alpdemir, Justin Ferris, Kevin Glover, Carole Goble, Duncan Hull, 
et al. 2002. “Taverna : Lessons in Creating a Workflow Environment for the Life Sciences” 44 (0): 1–
7. http://eprints.soton.ac.uk/260908/1/taverna-ccpe-reviewed.pdf. 

This paper provides a series of detailed case studies in working with Taverna, workflow 
management platform. While it mostly details experiments within the life sciences, it does provide 
useful models for building migration tests which turn into policies, concentrating on design phases of 
the life cycle, executing and monitoring workflows, and completing the life cycle with metadata and 
provenance associated with managing and sharing results. It also explains its three-tiered data model for 
describing resources and their interoperation at different levels of abstraction: The Application Data 
Flow layer, the Execution Flow (grid systems), and the Processor Invocation layer.   

34. UC3 

Stephen Abrams, John Kunze, David Loy, California Digital Library “An Emergent Micro-Services 
Approach to Digital Curation Infrastructure,” 2009. 
http://www.escholarship.org/uc/item/5313h6k9#page-2 

This article analyzes the California Digital Library’s approach to digital curation infrastructure, 
looking are interoperable micro-services to enable more complex curation functions. The hope is to 
remove dependence of this system an on one particular technological context, surveying material across 
the multiple institutions within the consortium. The primary takeaway in regards to migration is how to 
integrate micro-services across a workflow and ensure uniformity across them, ensuring that they are 
adhering to similar metadata requirements and means of validating files though the various tools may 
exist on different platforms.  

35. UofS 

University of Southampton workflow: http://prestoprime.it-
innovation.soton.ac.uk/imodel/docs/workflows.html#transcode-file-workflow 

http://www.escholarship.org/uc/item/5313h6k9#page-2
http://prestoprime.it-innovation.soton.ac.uk/imodel/docs/workflows.html#transcode-file-workflow
http://prestoprime.it-innovation.soton.ac.uk/imodel/docs/workflows.html#transcode-file-workflow


 This resource is documentation for how the University of Southampton iModel workflow 
architecture for file access, migration, storage, and managing integrity. It diagrams the steps for the 
various tools in the workflow (ChecksumGeneration, ChecksumValidation, Copy –validates files as 
copied, Transcode, Repair) and relates these modules to the overall Migration workflow for QA. 

Lawrence, Gregory W, William R Kehoe, Oya Rieger, and Ann Kenney. 2000. “Risk-Assessment 
Workbook: Migration”, 18–43. http://www.clir.org/pubs/reports/pub93/AppendixA.pdf. 

This article focuses on how the semantic web and RDF modelling can help to build-out efforts to identify 
file formats and their inherent risks. The P2 Registry is a Semantic Web system backed by a model-
free unstructured RDF registry upon which ontologies and profiles can be applied to manipulate 
the data. The key additions come in the form of the data harvester, which uses a set of import 
plugins to adjust data on import (if needed) and the high-level interfaces that make the whole 
system easier to use and more powerful for the digital preservation communities. Additionally, 
migration pathways can be contributed to this knowledgebase and referenced through use of 
SPARQL queries such that tools and services can be audited based on their relation to file formats. 

36. Versio 

Versio, “Do I Really Need a Dedicated Project Manager for Data Migration?” 
http://www.myversio.com/uploads/pdf/do-i-need-a-pm-for-my-migration-project.pdf 

 This generic overview makes a case for creating a project manager for data migration projects, 
outlining important factors in identifying stakeholders and customizing communication methods, 
managing external relationships, understanding compliance issues, managing and controlling scope, 
tracking deliverables, and identifying metrics formats for delivery to various stakeholders. 

37. Watch 

Becker, Christoph, Kresimir Duretec, Luis Faria, Miguel Ferreira, and Jose Carlos Ramalho. 2012. 
“Preservation Watch : What to Monitor and How”, 261–68. http://www.scape-project.eu/wp-
content/uploads/2012/11/iPres2012_Preservation-watch.pdf. 

This paper presented at the 2012 iPres conference examines the state of development for tools to 
assist in monitoring format obsolescence. The authors note reasons why most projects have been 
unsuccessful in these efforts mostly due to assumptions around the existence of robust and 
authoritative registries as well as structural issues in aligning multiple institutions in the effort. They 
propose a Watch system which allows users to assess their options based on the available solutions 
(generated through the tool), not necessarily performing this assessment for them as this is thought to 
be unrealistic. The authors also explore developments in using linked open data to support this 
knowledgebase, allowing for more effective crowd-sourcing of data and granularity of format risks. 

 
38. Xena 

Carden, Michael, National Archives of Australia, “Digital Archiving at the National Archives of Australia: 
Putting Principles into Practice,” 2012. http://www.naa.gov.au/about-
us/partnerships/conferences/michael-carden-digital-archiving.aspx 

http://www.myversio.com/uploads/pdf/do-i-need-a-pm-for-my-migration-project.pdf
http://www.naa.gov.au/about-us/partnerships/conferences/michael-carden-digital-archiving.aspx
http://www.naa.gov.au/about-us/partnerships/conferences/michael-carden-digital-archiving.aspx


 This paper details the approaches towards digital preservation implemented at the National 
Archives of Australia, specifically their methodology to represent digital records in openly specified 
formats based on freely available standards. The Xml Electronic Normalizing for Archives (Xena) has 
emerged as their primary tool for stabilizing digital objects, a tool that is written in Java and uses a plug-
in architecture such that conversion tools for specific formats can be easily invoked. As of yet it does not 
appear that the Xena tool has been used for any objects besides text, still image, and audio though the 
methodology that they employ is worth noting. They also detail steps to ensure file integrity and process 
history (DPR) and quarantining unstable or unsupported formats for further analysis within the 
workflow. 

 


