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Preface

This publication presents the proceedings of the international conference ‘Memory of the World in the
Digital Age: Digitization and Preservation’ which was held in Vancouver, Canada, from 26 to 28
September 2012.

More than 500 experts and other interested persons from all regions of the world participated in
this knowledge-sharing and policy-driving event to discuss and exchange opinions on how to protect the
world’s documentary heritage. Although this heritage is the record of knowledge, its physical carriers
are extremely vulnerable and can easily disappear without a trace. Whether recorded on a clay tablet or
an electronic tablet, our methods of sharing content and knowledge need to be protected.

It is impossible to exaggerate the importance of documentary heritage in our lives. It governs our
actions whether these relate to creating the basis of mutual respect between different civilizations and
communities or building knowledge societies. Documentary heritage provides the foundation of peace,
our identity and knowledge.

UNESCOQ’s interest in this subject matter is as fundamental as its constitution with its mandate to
contribute to building peace through the spread of knowledge from improved access to printed and
published materials. These core materials, our documentary heritage, have been preserved in archives,
libraries and museums for generations.

But while measures needed to maintain access to print materials are globally understood, the
newer challenges related to preserving digital information are not keeping pace with technological
development. The need for dedicated hardware and software, associated with their rapid obsolescence,
hamper our ability to keep invaluable content accessible. Unless timely migration to newer
technologies, operating systems and software platforms is assured, we face the risk developing digital
Alzheimer’s.

UNESCO’s expectation from this Conference was to obtain a better definition of our expected role,
and our contribution to setting a global digital agenda. The UNESCO/UBC Vancouver Declaration sets
out specific recommendations which we will be implementing and incorporating into our digital
strategy. Likewise, we expect that our Member States, professional organizations and private sector
bodies will also implement the recommendations addressed to them.

Only through collaborative strategic alliances can we overcome the major challenges threatening
the preservation of digital information. We believe that the presentations featured in this publication
provide the basis for a global commitment to preserving the memory of our world in this digital age.

Janis Karklins
Assistant Director-General
for Communication and Information



Contents

PO ACE ...t e et e et e e et —e e et e et e e ——eaa——eaa—eea—tea e earttestenatesatesaaeeaeeeans

Opening Keynotes
Kenneth Thibodeau
Wrestling with Shape-Shifters: Perspectives on Preserving Memory in the Digital Age........................

Luciana Duranti
Trust and Conflicting Rights in the Digital ENVIFONMENT............c..vvveeeeeeeeiirieieeeeeeiiiieeeeeeeeeesiivveraseeesiinns

Anne Thurston
Digitization and Preservation: Global Opportunities and Cultural Challenges.................ccccccuvevevuveannns.

Intellectual Property Infrastructure Initiatives for Digital Heritage

Heather Christenson and John P. Wilkin
Intellectual Property Rights & the HathiTrust COIECEION ...........ccoeeeevuvveeeeeeeeiiiiiieeeeeeeciirieeaeeeeecivveeaeen

Elizabeth Townsend Gard
The Durationator® Copyright EXPEIriMENt............cueecuueeeieuiieeesiiisessieeessieeeesiiaeessitaeesssteaeesstaesssaseaees

Kate Hennessy
The Intangible and the Digital: Participatory Media Production and Local Cultural Property
oL B Kol TV Y=

Preservation Infrastructures: Current Models and Potential Alternatives

llaria Pescini and Walter Volpi
An Example to Follow: An Infrastructure for Interoperability and Governance in the Tuscan
Public System for Digital PreSErvVAtiON .............c..uuueeeeeeesiiieeeeeeeeeettaaa e e e essttteaaaaaesssssaaaaeeesssssasassssees

Francis G. Mwangi
The Road to Providing Access to Kenya’s Information Heritage: Digitization project in the
Kenya National Archives and Documentation Service (KNADS) ........c.cuueeeeceeeeeeieeeeeiieeeeeiieeeeeiveeaeans

Jeremy York
A Preservation Infrastructure Built to Last: Preservation, Community, and HathiTrust........................

Hrvoje Stanci¢, Arian Rajh and Ivor MiloSevi¢

“Archiving-as-a-Service”: Influence of Cloud Computing on the Archival Theory and Practice........... 108

The CODATA Mission: Preserving Scientific Data for the Future
Elizabeth Griffin and the CODATA DARTG Team

Recovering the FOrgettery Of the WOIIU ...........c...eeeeeeeeeeeeeeeeeeeee ettt e s e e craae eea s 127

Patrick C. Caldwell

Tide GAUGE DALA RESCUE .......cccveeeeeeee ettt e e e e e e et e e et a e e et a e ettt e e e e ste e e e e aseaeeesssaseaesaaseeas 134

Stephen Del Greco

Environmental Data Through Time: Extending The Climate Record ............ccocueeevvveeecvvveesieeaesinenn. 150

Tracey P. Lauriault and D. R. Fraser Taylor

The Map as a Fundamental Source in the Memory of the WOorld.............cccceevevveeeccveeeciineescieaeenn, 160



The Memory of the World in the Digital Age: Digitization and Preservation

Preserving Tradition and Performing Arts in Digital Form
Ravi Katikala, Kurt Madsen and Gilberto Mincaye Nenquimo Enqueri
Life at the Edge of the Internet: Preserving the Digital Heritage of Indigenous Cultures....................

Lekoko Kenosi
Digital Madness, Archival Theory and the Endangered Sound Archives of Radio Botswana..............

Jorgen Langdalen
Editing Historical Music in the Age Of DigGitiZAtiON.............cccueeieieuvereeiieieesiiieeeeieeeeeseeeeesseaeesiraeae e

Lauren Sorensen and Tanisha Jones
Developing and Implementing a Digital Video Repository for Legacy Dance Documentation:
Dance Heritage Coalition’s Secure Media NETWOIK............c..uueeeeeeeeeiiviereeeeeeiiieiieeeeeeeeiiiseeeeeeeeeesisseenns

Beyond Access: Digitization to Preserve Culture

Fernanda Maria Melo Alves, José Antonio Moreiro Gonzalez and José Manuel Matias
Safeguarding of the Portuguese Language Documentary Heritage: The Lusophone Digital
L] oY T VUSSR

Benoit Ferland et Tristan Miiller
Le réseau francophoNe NUIMEIIGUE .............cccuueeeeeueeeeeeieeeeeceeeeesseeeestseaestseeaeaesseaesasssssssssesasassesseaeas

John Van Oudenaren
The WOTIIA DiGitQl LIDIQIY .........uuvvveveeeeeeeeeeeeee e eeeeetee e eeettea e e e et ttseaa e e e e e etsssaaaeeeesssssass sassssasaeenans

Strategies for Building Digital Repositories
Bronwen Sprout and Sarah Romkey
A Persistent Digital Collections Strategy for UBC LIDIQIY ........ccccueeeeeveeeeeiieeeeeieeeeiaeesieaeeiiaa e

Neil Grindley
Building the Business Case for Digital PreServatioN...........cccvuueueeeeeeeiiiuveereeeeeeiiieeeseeeesiiiissesssessssssisssnns

Kevin Bradley
Requirements Of G REMOLE REPOSITOIY .....cc..uueeeseeieeeeiiieeeieeestee e ttte e st eeataaessstaassssesassssaaessees

Digital Forensics for the Preservation of Digital Heritage

Wayne W. Liu
Accountability for Archival Digital Curation in Preserving the Memory of the World.........................

Christopher A. Lee and Kam Woods
Automated Redaction of Private and Personal Data in Collections: Toward Responsible
Stewardship Of DiGital HEITEAGE.........ccccuvveeeeeeeeeeeiieeeeeeeeeetceee e eee sttt eae e e e ettt e eeeesesiasesaaseearesasenans

Corinne Rogers and Jeremy Leighton John
Shared Perspectives, Common Challenges: A History of Digital Forensics & Ancestral
Computing for DigitQl HEITEAGE. ............ueeeeueeeeeeieee e ee et ee e e e ttee e et e e e st aesstaeaesstssaeeasssnssaanaaes

Giving a Permanent Digital Voice to the Silenced

Terry Reilly
For the Children Taken: The Challenge to Truth Commissions in Building digital collections for
research and [0NG-term PreSEIVATION .............coeccevvveeeeeeeeeiiriereeeeeeisireaaeeeeetiiseeesseeesssissseseseesssssensnes



Contents

National Strategies as the Foundation of Togetherness
Andris Vilks and Uldis Zarins
National Planning as the Key for Successful Implementation of Digitization Strategies.....................

Ivan Chew & Haliza Jailan
Preserving the Crowdsourced Memories of a Nation: The Singapore Memory Project......................

Ernesto C. Bodé
Digital Preservation Policy of The Chamber of Deputies: Methodology for its development..............

Web 2.0 Products as Documentary Digital Heritage: Can We Access and Preserve Them?
Jamie Schleser
Unprotected Memory: User-Generated Content and the Unintentional Archive................ccccccuvuu....

Heather Ryckman
Context 2.0: User Attitudes to the Reliability of Archival Context on the Web ...............cccuveeevnnen.n.

Lisa P. Nathan and Elizabeth Shaffer
Preserving Social Media: Opening a Multi-Disciplinary Di@lOGUE...............ccueeeecvueeeeevieeeeeiiiieeeeiieaaans

The Role of Culture in Digitization and Digital Preservation

Fiorella Foscarini, Gillian Oliver, Juan llerbaig and Kevin Krumrei
Preservation Cultures: Developing a Framework for a Culturally Sensitive Digital Preservation

Tukul Sepania Walla Kaiku and Vicky Puipui
Political, Cultural and Professional Challenges for Digitization and Preservation of
Government Information in Papua New GUinea: AN OVEIVIEW ...........cc.ueeeecveeeeivieeeeeiieeeessiveessiiseaanans

Xincai Wang and Yunxia Nie
Current Situation, Problems and Prospects of the Digital Preservation of Documentary
HEITEAGE i CRUNG ...ttt e et e e e ettt e e e ettt e e e et e e e s aateaeeaatasaesas s easssnaesssseaanaas

Open Archival Information System Reference Model: Answer or Inspiration?

Stefano S. Cavaglieri
Digital Archiving Systems Confronted with the OAIS Reference Model................cccocevuveeecviueeeeiirnenns

Saeed Rezaei Sharifabadi, Mansour Tajdaran and Zohreh Rasouli
A Model for Managing Digital Pictures of the National Archives of Iran: Based on the Open
Archival Information System Reference MOGE! ..............coocueieeeceeeeeiiieeeciee et eta e sciaa e

Collaboration in Digital Preservation or Lack Thereof: What Works

Maria Guercio
Digital Preservation in Europe: Strategic Plans, Research Outputs and Future Implementation.
The Weak Role of the Archival INSEItUTIONS .............cc.vveeeeeeeeeeeiiie et ee e ee e e eee e e et a et e

Rolf Kdllman
Models for National Collaboration: Coordination of the Digital Cultural Heritage in Sweden............

Victoria Reich
Building and Preserving Library Digital Collections Through Community Collaboration.....................

Steve Knight
National Library of New Zealand, Digital Preservation and the Role of UNESCO.............cccccveeeeeeeunnn.



The Memory of the World in the Digital Age: Digitization and Preservation

The Economics of Preserving Digital Information
David S. H. Rosenthal, Daniel C. Rosenthal, Ethan L. Miller, lan F. Adams, Mark W. Storer

and Erez Zadok
The Economics of Long-Term DigitQl SEOIQQe ..............uvveeeeeeeieiiieeaeeeeeciteeeeeeeetccttaaa e e eesstaaaaaeeesie s 513

Ulla Bggvad Kejser, Anders Bo Nielsen and Alex Thirifays
Modelling the Costs Of Preserving DigitQl ASSETS.........c.uueeeecueeeeeereeeeeiieeeesceeeeetiteeeesereseesireaessnenae e 529

L.M. Udaya Prasad Cabral
Economically Easy Method to Digitize Oversized Documents with Special Reference to Ola
Leaf ManUSCIIPS i SETLONKG ........veveeeeeeeeeeeee et ettt e et e ettt e e e st a e st e e e asseaeasasesa s saaessseaeas 540

Patricia Liebetrau
Preserving Our Heritage: An Independent AdVANTAGE ............eeeeeeeeeivvereeeeeeiiireeeeeeeeeeiiiseeeeeeeesesisseenns 549

Is A New Legal Framework Required for Digital Preservation or Will Policy Do?

Tony Sheppard

Is a New Legal Framework Required for Digital Preservation or Will Policy Do? Building a

Legal Framework to Facilitate Long-term Preservation of Digital Heritage: A Canadian

POISPECTIVE ...ttt ettt ettt et ettt et e et e e et e e e e e e e e e s e s s s s s s s s s s s s s s s s et s taaaaraaaaaaaaaaaaaaaans 559

Alicia Barnard
Development of Policies and Requirements for Ingesting and Preserving Digital Records Into a
Preservation SYStem: WHREIE t0 STAIT? ........ccccvuveveieeeeeeiirieeeeeeeeettieeeeeeeeesttsseeaaeeeeesisssesasesessssssesaesnns 570

Jason R. Baron and Simon J. Attfield
Where Light in Darkness Lies: Preservation, Access and Sensemaking Strategies for the

MOAEIN DiGitQl ATCRIVE ...ttt ettt e e et e ettt e e sttt e s aataaeassseaeesnssetseaeannseeenas 580
Elaine Goh

Strengthening the Regulatory Framework in a Digital Environment: A Review of Archives

(=0 T o4 Lo F O UPSPE 596

Digital Curation: Convergence of Challenges, Institutions and Knowledge

Sarah Higgins
Digital Curation: The Challenge Driving Convergence across Memory Institutions ............................ 607

Jackie R. Esposito
Digital Curation: Building an ENViroNMent fOr SUCCESS...........uueeceueeeeeiieeeeciieeeeeiieeeecieeeeesieeeeeireaaeens 624

Patricia Forget
Célébrations institutionnelles : Evénement catalyseur propice d I'implantation d’un projet de
conservation du patrimoine numérique permettant de réunir les acteurs d’intéréts divergents ....... 636

Jeannette A. Bastian and Ross Harvey
The Convergence of Cultural Heritage: Practical Experiments and Lessons Learned.......................... 650

Digitization and Digital Preservation Experiences in a Developing Country Perspective

Elizabeth F. Watson
The Conservation and Preservation of Heritage in the Caribbean: What Challenges Does
DiGUtiZATION POSE? ...eeveeeeeeeieeie e ettt e e ettt a e e ettt e e e e e e st e e e e e sasststeaaaeessssstaeeaaas taseaaasesssssseees 661



Contents

Richard Marcoux, Laurent Richard and Mamadou Kani Konaté
Digital Preservation of Demographic Heritage: Population Censuses and Experiences in Mali
and the Democratic Republic Of the CONGO .......c...veeeeeceeeeeeeeeeeceee e et e et e st a e e s aeesraaa e

Brandon Oswald
Partnership in Paradise: The Importance of Collaboration for Handling Traditional Cultural
Expression Material in the PACIfiC ISIGNTS..............ueeeeeeeeeciieeieeeeeeeeeiiee e eeeetcteeee e eeeetaaeae e e e essseeesaans

Ensuring That it Won’t Happen Again

Victoria L. Lemieux
Financial Records and Their Discontents: Safequarding the Records of our Financial Systems ..........

Myron Groover
The White House E-Mail Destruction Scandal of 2007: A Case Study for Digital Heritage..................

Kenneth Thibodeau
The Perfect Archival Storm: The Transfer of Electronic Records from the G.W. Bush White
House to the National Archives of the United StAtes...........ccueeeeeeeeeeciieeeeiiiee e e esieaeeesieaa e

Trusting Records

Lorraine Dong
The Ethical and Legal Issues of Historical Mental Health Records as Cultural Heritage......................

Marie Demoulin et Sébastien Soyez
L’authenticité, de I'original papier a la copie numérique : Les enjeux juridiques et
archivistiques de G NUMETISATION .............oeeeeeeeeeureieeeeeeesiieeeeeeeeeetctteeeeeeeeettitsraeaeeeesseisasessaeensaeesssianes

Web Archiving as Part of Building the Documentary Heritage of Our Time

Liu Hua, Yang Menghui, Zhao Guojun and Feng Huiling
Chinese Web Archiving and Statistical Analysis on Chinese Web Archives ............ccccccovvveeeeeeeecvnnenn.

Gustavo Urbano Navarro
Implications of the Web Semantization on the Development of Digital Heritage................ccccccu......

Matt Holden
Preserving the Web Archive for Future Generations: Practical Experiments with Emulation and
MIiGIAtioN TECANOIOGIES ...t e et ee ettt e ettt e e e ettt e e s staeeaassaaeaissesaaaessnsseaeas

Technology as the Mediator of Heritage and Its Relations with People

lan S. King
The Turtle At The Bottom: Reflections on Access and Preservation for Information Artefacts...........

Erik Borglund
Challenges to Capture the Hybrid Heritage: When Activities Take Place in Both Digital and
NON-DiGitQl ENVIFONIMENTS.......vvvveeeeeeiiiiieiieeeeeeiiitteeeeeeetettaeaea e e eeetttassaaeaeeestsssasaseeeessssssesaseeesssaseeesissses

Limited Resources or Expertise: Case Studies in Addressing the Issue
Jean Bosco Ntungirimana

La problématique de la préservation de la mémoire collective au Burundi a I’ére des NTIC :
Etude de cas Mmenée Q10 COUN SUDIEME ............cvceeeveeeeereeeeeereeeeeseeeeteteeeeseteesesessetsessssesssssssssasasssns

Farah Al-Sabah
Digitizing A Survivor’s Identity: The Past, Present, and Future of the Kuwait National Museum
ATCRIVES ..ottt et ettt e s ettt ettt ettt ea e e e bt ettt et e taenataenateeebeeetteen



The Memory of the World in the Digital Age: Digitization and Preservation

Wayne W. Torborg, Theresa M. Vann and Columba Stewart
The Challenges of Manuscript Preservation in the DigitQl AQe..............cccvueeeecveeeeeiiieeeeiieeeeecireeeeennns

Plenary 3 Keynotes

Dietrich Schiiller
Challenges for the Preservation of Audiovisual Documents: A General Overview ...............ccccccouuea.n.

International Perspectives and Cooperation
Claudia Nicolai, Rachele Oriente and Fernando Servan
One Year of Efforts for Digital Preservation Gt FAOQ.............ueeeecueeeeiiieieeeiieeeesiieeeeeiiseeeesiseeeessiseaesaisea

Peter Burnhill, Frangoise Pelle, Pierre Godefroy, Fred Guy, Morag Macgregor and Adam
Rusbridge
Archiving the World’s E-Journals: The Keepers Registry as Global MoONitor..............ccccvvveeeeeeeceiunenn..

The World Audiovisual Memory: Practical Challenges, Theoretical Solutions?
Jean Gagnon
Treasures That Sleep: Film Archives in the DigitQl ErQ...........ccc.uveeeeeeeeeciiiiiiaeeeescciiieeaeeeeeciivieeaaaaeesnn

Caroline Frick
Seeing, Hearing, and Moving Heritage: Issues and Implications for the World’s Audiovisual
MEMOIY iN tRE DIGILAI AGE......eeeeeeeeeeeeeeeeeeee ettt e e et e e ettt e e et e e s et e e e ettt eaesastaaassaesasseaeeas

Edoardo Ceccuti
The Digitization of Films and Photos Of the IStituto LUCE ............cceeecuveeeecieeeesiiiseeiieeeeeiieeeeiee e

Adam Jansen
Challenges and Triumphs: Preserving HD Video at the UBC School of Journalism..............................

Mick Newnham, Trevor Carter, Greg Moss and Rod Butler
Digital Disaster Recovery for Audiovisual Collections: Testing the Theory...........cccccoeevvveeecvvereesirnennn.

Metadata and Formats for Digitization and Digital Preservation

Joseph T. Tennis
Data, Documents, and Memory: A Taxonomy of Sources in Relation to Digital Preservation
and AULRENTICIY METAUGLA ......eeeeeeeeeieeee ettt e e ettt e e e et st a e e e e e e st taaaaeeesssaeeessnssees

Adam Rabinowitz, Maria Esteva and Jessica Trelogan
Ensuring a Future for the Past: Long-term Preservation Strategies for Digital Archaeological

Giovanni Michetti and Paola Manoni
It FITS the Cultural Heritage! Formats for Preservation: From Spatial Data to Cultural Resources........

Lois Enns and Gurp Badesha
File Viewers: Examining On-the-Fly File FOrmat CONVEISiON.............coccvuveeeeiveeesiiieeesiiieeessiveeessineenns

Walter Allasia, Fabrizio Falchi, Francesco Gallo and Carlo Meghini
Autonomic Preservation of “Access Copies” of Digital CONtENTS ...........cceecvueeeecveeeeecieieeesieeeeeiieaeenn,

A Methodology Framework to Ensure Preservation

Anca Claudia Prodan
Bias and Balance in the Preservation of Digital HEritQQe .............cccccevueeeeeeeeeiiivvereeeeesiiivveeeeeessisnsenns

10



Contents

Giovanni Michetti

Archives Are Not Trees: Hierarchical Representations in Digital Environment................ccccccceeeuvvneen. 1002
Goran Samuelsson

The New Information Landscape: The Archivist and Architect — Drawing on a Common Map?....... 1011
Shadrack Katuu

Enterprise Content Management and Digital Curation Applications: Maturity Model

CONNECLIONS ..ottt ettt e ettt et e ettt e e e e e sttt e e e e e s et e e e e ateaaeeessnssnnees 1025

Christopher J. Prom
Facilitating the Aggregation of Dispersed Personal Archives: A Proposed Functional,
Technical, AN BUSINESS IMOUCI ............c.coooeeeeeeeeeeeeeeeeeeeee ettt e et s 1042

Digital Objects as Forensic Evidence
Carsten Rudolph and Nicolai Kuntze
Constructing and Evaluating Digital EVidence fOr PrOCESSES ..........ccccueeeecvuveeeeiiiiesesiiieeeeciiveeesiieaanns 1057

Aaron Alva, Scott David and Barbara Endicott-Popovsky
Forensic Barriers: Legal Implications of Storing and Processing Information in the Cloud. ............... 1064

Michael Losavio, Deborah Keeling and Michael Lemon
Models in Collaborative and Distributed Digital Investigation: In the World of Ubiquitous
Computing and COMMUNICALION SYSEEIMS .........vvveeeeeeeeeceeeee e ctee e e e ettt a e e et ea e e e e e sraaaaaaeeas 1079

Fabio Marturana and Simone Tacconi
Cloud Computing Implications to Digital Forensics: A New Methodology Proposal ......................... 1093

Andrew F. Hay and Gilbert L. Peterson
Acquiring OS X File Handles Through Forensic Memory ANGIYSIS .......c..cceeecuueeeeccieeeesiiieessiiiiaesivenann, 1102

Institutional and Inter-Organizational Initiatives in Digitization

Anup Kumar Das
Digitization of Documentary Heritage Collections in Indic Language: Comparative Study of

Five Major Digital Library Initiatives in INAIQ ..............cccueeeeeueeeesiiiieeeciie e eesee e seiee e a e e 1126
Ronald Walker

Digital Heritage Preservation - Economic Realities and OPtioNS.............eeeeeeeeevvvvereeeeeeiiivereeeeeeiiinnns 1139
S. K. Reilly

Positioning Libraries in the Digital Preservation LONASCAPE .............ceeecuveeeeeciveeesiiiieesiiesesiiieeesinens 1146

Heidi Rosen, Torsten Johansson, Mikael Andersson and Henrik Johansson
Experiences from Digidaily: Inter-Agency Mass Digitization of Newspapers in Sweden................... 1153

Preserving Images: What Do We Need to Know?

Adama Aly Pam
Chemins de la mémoire : Les archives audiovisuelles au secours de l'identité d’une
organisation iNternationale GfriCOINE .............ueeecueieesiiieeesiie et ee e sta e stee s sta e e s e sases 1163

Krystyna K. Matusiak and Tamara K. Johnston
Digitization as a Preservation Strategy: Saving and Sharing the American Geographical Society
Library’s Historic Nitrate NegaQtiVe IMAGES............c.uueeeeeueeeeeeieeeeiieeeeecieeeesiteeeesteaeesiteaaeesseaeeeissanes 1173

Jessica Bushey
Born Digital Images: Creation t0 PreSerVALtION ............cceeeccveeeeeieeeeeicieeeeeieeaeesiieaeesreaaesiseaaesiseeaens 1189

11



The Memory of the World in the Digital Age: Digitization and Preservation

Angelina Altobellis
Essential Skills for Digital Preservation: Addressing the Training Needs of Staff in Small
2 L= oo T30 LR LT L o KU 1198

Small and Large Scale Digitization: Towards a Shared Conceptual Model

Peter Botticelli, Patricia Montiel-Overall and Ann Clark
Building Sustainable Digital Cultural Heritage Collections: Towards Best Practices for Small-

R Yole | LD o T el o) =T or &SRR 1205
Marco de Niet, Titia van der Werf and Vincent Wintermans

Preserving Digital Heritage: The UNESCO Charter and Developments in the Netherlands............... 1219
Paul Conway

Validating Quality in Large-Scale Digitization: Findings on the Distribution of Imaging Error ......... 1233
Lars Bjork

Lost in Transit: The Informative Capacity of Digital Reproductions ..............cccceeeevveveeecviveeesiireaennn 1252

Preservation of Audiovisual Material
Mike Casey
The Media Preservation Initiative at Indiana University Bloomington.............cccccovvveveeeeecccivvennnnnn. 1266

George Blood
Video COMPIesSion...FOIr DUMMUESP.............ccccuueeeecieeeeecieeeesieee e ettt e ee sttt e e setaeeesstaaesassaeesssssaaeeissee e 1273

Pio Pellizzari, Alvaro Hegewich
The Ibero-American Preservation Platform of Sound and Audiovisual Heritage..............ccc.cccccuuu.... 1289

Trusting Data and Documents Online
Junbin Fang, Zoe Lin Jiang, Mengfei He, S.M. Yiu, Lucas C.K. Hui, K.P. Chow and Gang Zhou
Investigating and Analysing the Web-based Contents on Chinese Shanzhai Mobile Phones ........... 1297

Junwei Huang, Yinjie Chen,Zhen Ling, Kyungseok Choo and Xinwen Fu
A Framework of Network Forensics and its Application of Locating Suspects in Wireless Crime
RYorT 1= [ 1V L=2 ] Ao [ 1 [0 4 SO SR 1310

F.R. Van Staden and H.S. Venter
Implementing Digital Forensic Readiness for Cloud Computing Using Performance Monitoring

F oo KSR 1329

Yongjie Cai and Ping Ji

Security Monitoring for Wireless Network FOrensics (SMOWF)...........coccueeeecveeeeeiieeeeeieeeeeciveeaeeann 1340
Workshops

Peter Van Garderen, P. Jordan, T. Hooten, C. Mumma and E. McLellan
The Archivematica Project: Meeting Digital Continuity’s Technical Challenges.................cccccuuu..... 1349

Hannes Kulovits, Christoph Becker and Andreas Rauber
Roles and Responsibilities in Digital Preservation Decision Making: Towards Effective
(€Y =] 4 Lo [ ol 1360

Posters and Presentations

Collence Takaingenhamo Chisita and Amos Bishi
Challenges and Opportunities of Digitizing and Preserving Cultural Heritage in Zimbabwe ............ 1382

12



Contents

Donna McRostie
The long and winding road from aspiration to implementation — building an enterprise
digitization capability at the University Of MEIDOUINE ..............cccueeeeccueeeeeiieeeeiiieeeeeceeeesceee e

Asger Svane-Knudsen and Jifi Vnoucek
Retrieving a part of Danish colonial history: From dust to digital COPY..........cceeevvvveeevvveeeeeireraeannen.

Mitra Samiee and Saeed Rezaei Sharifabadi
A Paradigm for the preservation of national digital memory of IrQN .............ccccveeeeeccivvveeeeeeesccnnn,

Chinyere Otuonye, Tamunoibuomi F. Okajagu, Samuel O. Etatuvie, Emmanuel Orgah, Gift
Eyemienbai, Luke Oyovwevotu, Ewoma Borgu, and Janet Ukoha
Insights on the Digitization of Traditional Medicine Knowledge in Nigeria ................ccccueveeeeeervvnen...

Nader Naghshineh and Saeed Nezareh
Crowd-sourced digital preservation: An Iranian MOdel..................coccvueeeeeeiveeeeiiieeeeiieeeeeiiieeeesiveeaens

Chris Muller
Data at Risk: The Duty to Find, RESCUE, PrESEIVE .........c.ueeeecvereeiiiieeeiiieeeiisesessisisassssssssssssssssssenes

Natalia Grincheva
Digital diplomacy: Providing access to cultural content, engaging audiences on a global scale......

Rusnah Johare
Preserving digital reSeArch dQtQ ............coeeeeeeeieeeeiee et e e et a e e e e s s a e e e e essitn e eeannees

Claudia M. Wanderley
Multilingualism at the University Of CAMPINGS............ccuueeeeceeeeeiiieeesiieeeeiiieeeecieaeeseiraeesreraeesiseaens

Anne Thurston
Open government and trUSEWOItRY FECOITS ............eveecuveeeeieiieeeiiie et e esee e e e e e e e e s s e eeseeaeas

Jan Marontate, David Murphy, Megan Robertson, Nathan Clarkson and Maggie Chao
Canada — Aural memories: A case study of soundscape archives ..............ccccvvveeeeeeeeiiviiveeeeeeeeeeinnnn,

Na Cai, Leye Yao and Liu Liu
Creating Social Memories of Major Events in China: A Case study of the 512 Wenchuan
EQrtRQUAKE DigitQl ATCRIVE ......cccooeeeeeeeeeeeeeeeeeee ettt a e e ettt e e e e e s st e e e e sessaeeessisnnes

Addendum

Howard Besser
Archiving Large Amounts of Individually-Created Digital Content: Lessons from Archiving the
(O ooV ] o)V LY (V=] 4 11 1 PO PP

Nadja Wallaszkovits
Digitisation of Small Sound Collections: Problems and SOIUtIONS ...............cccceeeecviueeeecieeeeiiieeeennenn

UNESCO/UBC Vancouver Declaration
The Memory of the World in the Digital Age: Digitization and Preservation ...............cccccueeeeeeeenne..

Sponsors

13



Challenges and Triumphs
Preserving HD Video at the UBC School of Journalism

Adam Jansen
School of Library, Archival and Information Studies, The University of British Columbia, Canada

Abstract

This paper provides an overview of the InterPARES 3 case study on preserving HD Video at the UBC
School of Journalism. A selection of the significant challenges, both technological and procedural, and
the main recommendations are discussed, including: balancing the archival needs of preserving the video
assets against the creative workflow and editing process, modifying the asset management software to
incorporate elements of the InterPARES Chain-of-Preservation model; implementing the PBCore
metadata schema, providing rapid, secure access to extremely large video files; and creating of a backup
methodology to safeguard assets within the archives.
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1. Overview

The University of British Columbia’s (UBC) School of Journalism (SoJ) approached the InterPARES
project team to request help preserving the documentary video footage created by the International
Reporting Class. The SolJ has the distinction of being the only graduate level program in journalism in
Western Canada, and is committed “to achieve the highest professional standards in journalism through
instruction in journalistic practice and the scholarly understanding of journalism, critical thinking, and
teaching of ethical responsibility.”' In support of its mission, the SoJ has summarized its goals as:

e To produce a new generation of journalists with the specialized knowledge, cultural awareness
and critical thinking skills needed to excel in journalism;

e To improve the practice of journalism through the education and training of journalists in
scholarship, research and professional development; and

e To advance through rigorous research the understanding of the vital role of journalism in the
public sphere and to contribute to the current body of journalism studies existing in Canada.’

! “Journalism — Degree Programs -- The Faculty of Graduate Studies -- Faculties, Colleges, and Schools --
Vancouver Academic Calendar 2012/2013,” UBC Graduate School of Journalism, accessed 30 August 2012,
http://www.students.ubc.ca/calendar/index.cfm?tree=12,204,828,1183.

? “About the Program: Mission Statement,” Internet Archive, accessed 10 January 2010,
http://web.archive.org/web/20070704014540/www journalism.ubc.ca/mission_statement.htm.

Proceedings of The Memory of the World in the Digital Age: Digitization and Preservation. An
international conference on permanent access to digital documentary heritage, 26-28 September 2012,
Vancouver, British Columbia, Canada, edited by Luciana Duranti and Elizabeth Shaffer (UNESCO 2013).
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This level of commitment has resulted in a series of collaborative projects, such as with world-renowned
journalist Dan Rather on The Dan Rather Project, and an Emmy award for outstanding /nvestigative
Journalism for the documentary on e-waste titled Ghana: Digital Dumping Ground.’

As a member of the Canadian Media Research Consortium (CMRC), a partnership between the
journalism programs at the UBC Graduate School of Journalism, York/Ryerson Graduate Programme in
Culture and Communications and the Centre d’études sur les Médias at Laval University, the SolJ
recognized the advantages to providing other universities, journalists and the public access to the large
number of digital source files created during the documentaries created by its faculty and students.
Creating a centralized video archive of high-definition documentary footage would support the CMRC’s
mandate to undertake research in media and communications, with a focus on technological change; to
promote collaborative research focused on Canadian issues; and to disseminate the research findings of its
partners.* The SoJ recognized that the authenticity of, and long-term access to, the video assets contained
within the archives would be of great importance if the archives was to be considered a trusted source of
documentary video material.’

The SoJ project fit well within the objective of InterPARES 3 to” translate the theory and methods
of digital preservation drawn from research to date into concrete action plans for existing bodies of
records that are to be kept over the long-term by archives, “and was added as a case study.® The goal of
the case study was “To establish a digital video archive of high definition video footage created by the
SoJ’s students, devise means to ensure the preservation of the raw footage of student projects, and create
policies allowing for the footage to be used internally and externally.”’ The case study focused primarily
on the video assets produced by the International Reporting Class, while building into the design the
flexibility to accept video assets from other classes and external donors in the future. The International
Reporting Class is a yearlong course for second year graduate students enrolled in the Master’s of
Journalism program.

Students enrolled in the class study the history of foreign correspondence while focusing on
modern-day documentaries that exemplify best practices. The design of the curriculum centers on
planning and producing a documentary report on a chosen topic of international significance. At the end
of the first semester, up to ten students, one professor and two adjunct lecturers move out into the field
where they collaboratively create high-definition documentary footage on the selected topic from various
locations around the world. Upon returning to UBC, the students import the footage from the source files®
contained on tape and/or hard drive into the video editing system. During the editing process, the source
files are broken into sub-clips,” portions of which are then intermixed and combined into the documentary
itself using Apple’s Final Cut Server (FCSvr) video editing system. Every documentary within FCSvr has

3 “UBC Graduate School of Journalism wins Emmy Award for Outstanding Investigative Journalism,” UBC
Graduate School of Journalism, accessed 4 April 2012, http://www.publicaffairs.ubc.ca/2010/09/27/ubc-graduate-
school-of-journalism-wins-emmy-award-for-outstanding-investigative-journalism/.

#CMRC,” UBC Graduate School of Journalism, accessed 1 Sept 2012, http://www.journalism.ubc.ca/about/cmrc/.
> For the purposes of this case study, authenticity is ascertained through establishing a record’s identity and
demonstrating its integrity.

6 “Project Overview -- InterPARES 3,” InterPARES, accessed 2 September 2012,
http://www.interpares.org/ip3/ip3_overview.cfm.

" InterPARES 3, “UBC School of Journalism: Final Report,” InterPARES, accessed 9 March 2012,
http://www.interpares.org/ip3/display_file.cfm?doc=ip3 school of journalism final report.pdf.

¥ Source files are the un-edited raw media files as shot in the field, prior to the creation of sub-clips.

? Sub-clips are discrete video clips of one particular theme or topic that are of one continuous shot.
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a corresponding project file, which is an XML-based file with pointers to every sub-clip used in the
documentary, the location of the sub-clips at time of rendering, the order of the sub-clips within the
documentary, and which portions of the sub-clips were actually used. In the last step of the editing
process, the project file is rendered (the specified portions of the selected sub-clips are combined in the
appropriate order) into a final project—a feature length, single video file suitable for television broadcast.
Course instructors use the final project as the basis for assigning marks to the students enrolled in the
class, and distribute the file to various news agencies for possible airing on their network.

2. Challenges

The first major challenge addressed in the case study was to define which video assets—source files, sub-
clips, interim clips, project files, final projects, etc.—were to be stored within the HD Video Archives.
The Dean of the School, the Chair of the Graduate Program, and the GRAs from the Archives and
Journalism programs all possessed different views of: what the ‘asset” was, the purpose of the HD Video
Archives over the long-term, and the types of material that needed to be stored within the archives. Over
the three years of the case study, the team continued to revisit the issue of what material ‘should be’ in the
archives, with slight evolutions in the definition with each successive discussion. Determining which
assets should be placed within the archives was complicated by the fact that, due to the collaborative
nature of the final project drawing from a large number of sub-clips shot at various locations by any
number of the participants in the class—student and instructors alike, determining the authorship of each
sub-clip was virtually impossible.

Other challenges were presented in the form of specific constraints in the design of the HD Video
Archives based on the existing practices and capabilities of the SoJ.

2.1 Artistic constraints

The Sol considered the media assets stored within the archives as recyclable assets; that is, the intention
from the beginning was that the assets in the archives were to be re-used for future works. The SoJ was
less concerned about where the sub-clips came from and how they were used, but rather focused on how
those clips could be used on other projects; as their view of the primary purpose of the archives was to
centralize, organize, and preserve the assets for future journalistic pieces, by UBC students or external
journalists. As such, the ‘recordness’'® of the sub-clips was of a secondary nature to the SoJ. The only
pieces contained within the archives considered inviolable were the finished clips produced by the
students and other completed works donated from outside sources.

The workflow constraints on the use of the media assets were also clearly articulated: any policies
or procedures developed should not interfere with current workflow processes, add undue burden to the
students’ workload, or hamper the inclusion of the media assets in future productions. The archives is
viewed by SoJ as a means to quickly and efficiently locate documentary footage that has been preserved
in a way that ensures its authenticity in order to produce artistic pieces of journalistic expressions along a
multitude of topics. The software used within the SoJ to create the documentary works, in this case

' Anne J. Gilliland and Philip B. Eppard, “Preserving the Authenticity of Contingent Digital Objects,” D-Lib Magazine 6,
no. 7/8 (July/August 2000), accessed 25 August 2012, http://www.dlib.org/dlib/july00/eppard/07eppard.html.
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Apple’s Final Cut—a product that in 2008 accounted for a 49% market share—dictated the workflow of
how the assets are used. "’

2.2 Technology constraints

Due to the limited budget at the SoJ, any recommendations had to work within the limited grant funds
available while leveraging the existing technology environment to the extent practicable. Along with the
budget constraints, the SoJ also had very limited technology support available to it. Most tech support for
the School is received through the UBC Department of Technology, which provides “IT-related strategy,
applications, infrastructure, and support services to the UBC community.”12 While experienced at
providing desktop and network technical support, UBC IT has little experience in supporting the Final
Cut suite of products. Combined with the proprietary nature of the Apple product, there is a cap on the
amount of customization that is possible to the existing software, both from an infrastructure/
programmatic perspective, as well as procedural.

2.3 Legal constraints

The SoJ is an academic unit with the UBC Faculty of Arts and therefore is governed by the policies of the
University and the admissions and curriculum requirements established by the UBC Faculty of Graduate
Studies. As such, the work produced by the students stored within the archives are more than simple artistic
works of journalistic expression—they are also records in the classic sense'” in that they are evidence of the
SoJ’s execution on its mission'* as well as evidence supporting the students’ marks received in the course.
The fact that the final projects are ‘records’ places the additional requirement on those particular pieces of
student work that they be managed in accordance with the approved UBC retention schedule. The SoJ is also
subject to the requirements of the Freedom of Information and Protection of Privacy Act, R.S.B.C. 1996, c.
165 requiring disclosure of those records maintained by the SoJ not explicitly exempted. UBC Policy 88
states that students retain intellectual property rights over the works that they produce, which mirrors the
intellectual rights and moral rights laws. In Canada, while the intellectual rights can be assigned to third
parties, the moral rights stay with the creator.'” As mentioned earlier, due to the collaborative nature of the
works created at SoJ, ownership over the materials—and by extension the SoJ’s right to place the material
online for public access—required review by UBC legal counsel specializing in intellectual property.

2.4 Resource Constraints

The need for a HD Video Archives was not recognized in time to submit requests for additional funding,
staff or resources in the current budget cycle. As a result, the SoJ had extremely limited funds and staffing

"“Final Cut Pro Apple of Oscar’s Eye,” C/Net News, accessed 3 March 2012, http://news.cnet.com/8301-13579 3-
10465202-37.html.

12 “About UBC Information Technology,” UBC IT, accessed 15 August 2012, http://it.ubc.ca/about.

1 «“A document made or received in the course of a practical activity as an instrument or a by-product of such
activity, and set aside for action or reference.” From the InterPARES Terminology Database, accessed 4 September
2012, http://www.interpares.org/ip2/ip2_terminology db.cfm.

' UBC School of Journalism Academic Calendar, op. cit.

' Luciana Duranti, “The long-term preservation of the digital heritage: a case study of universities institutional
repositories,” ltalian Journal of Library and Information Science 1,no. 1 (2010): 160.
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that it could dedicate to the development of the archives. What funding they did have available was
received through a grant to support the preservation of the International Reporting Class’s documentary
footage—the grant was from the same source who donated the funds for the creation of International
Reporting Class. The donated funds allowed the school to hire a technical consultant to install the FCSvr
system; and, fortuitously, this consultant was able to arrange the donation of additional servers and a
Storage Area Network (SAN) from a third party. The collaboration with InterPARES supplemented the
limited staff and provided the much needed knowledge and experience in digital preservation. Toward the
end of the project, the SoJ hired two additional summer interns to assist with the importing the 2009 and
2010 International Reporting Class footage into the archives. After the first summer, one of the interns
continued on the project for eight months until the funds ran out.

3. Creation of the HD Video Archives

After a series of meetings to establish the project goal, expected outcomes, operating constraints, and
timelines, the GRAs conducted an extensive investigation into the workflow used by the Sol, the
technical infrastructure available, and the current policies and procedures used by the students. The GRAs
then researched journal publications, the findings from InterPARES 2,'® and the practices of several other
video archives and news bureaus in order to determine current best practices for preserving digital video
in a production environment. From this baseline, the GRAs created a series of recommendations for the
creation and management of a HD video archives."’

3.1 Define assets to be stored

Through three years of the case study, the types of materials that were to be stored in the archives evolved
as technology, policies, and staffing changes presented new opportunities to open the archives up to a
wider definition of what material was appropriate for inclusion. To provide a consistent approach to the
selection of materials for inclusion in the archives, the SoJ formally defined what the HD Video Archives
was, including its mission, targeted user group, and the types of materials that it would be accepting for
inclusion into the repository. Having this definition in written form provided a consistent application of
the rules for inclusion across the School, the many classes, and the students who perform the work. This
definition is static; rather it should be periodically reviewed for expansion or clarification, as needed by
the introduction of new hardware, software, or new partnerships/donors.

3.2 Establish required authenticity and preservation metadata

Maintaining the authenticity of the media assets in the archives over the long-term requires that a very
specific set of metadata be captured and/or created at the time the media files are produced and expanded
when the assets are added to the archives. InterPARES2 studied the metadata necessary for long-term
preservation as detailed in the Chain of Preservation (COP) model. The COP model describes the

' InterPARES 2, International Research on Permanent Authentic Records in Electronic Systems (InterPARES) 2:
Experimental, Interactive and Dynamic Records, ed. Luciana Duranti and Randy Preston (Padova, Italy:
Associazione Nazionale Archivistica Italiana, 2008).

' For a more comprehensive description of the findings and recommendations, see the “UBC School of Journalism:
Final Report,” op. cit.
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lifecycle of a record from creation through final disposition, i.e., destruction or permanent retention in an
archives. From this model, the team created an extensive list of metadata pertaining to the authenticity of
electronic records over the long-term.'® In addition to archival and authenticity metadata detailed in the
COP model, the GRAs heavily researched the PBCore and MPEG-7 metadata models used extensively in
the media industry.

It was determined that the MPEG-7 model was too complex for the SolJ’s purposes; to implement
such a metadata model would violate the constraint of an efficient workflow production system. PBCore,
on the other hand, matched a number of the COP elements and is a widely adopted metadata standard
developed for the public broadcasting sector. The PBCore metadata schema allows for a high level of
interoperability amongst public broadcasting stations and therefore strongly mirrored SoJ’s desire to share
the assets contained within the archives with other journalists and the public. The hierarchical
arrangement of content classes, containers, sub-containers and, finally the elements within PBCore further
allowed for the level of customization necessary to accommodate both the industry metadata elements and
the archival metadata elements required. The content classes are “created as ‘conceptual wrappers’ that
cluster together a list or structure of thematically-related Elements (metadata fields and their attributes
and properties).”"’

The four content classes allow for grouping the metadata elements into intellectual content (unique
information about the asset such as title, unique ID, creator, etc.), intellectual property (owner, copyright
holder, usage rights and restrictions, etc.), instantiation information (date created, aspect ratio, frames per
second, video format and resolution, etc.) and finally the PBCore extension (additional metadata
requirements that have been crafted by organizations outside of the PBCore Project.)” This last content
class allowed for the inclusion of the COP metadata elements into the overall PBCore structure—allowing
for the capture of the necessary authenticity and preservation metadata while still maintaining a high level
of interoperability with other journalism organizations. The full list of metadata elements used in the HD
Video Archives is in Appendix C of the Final Report.’

3.4 Establish Ownership over the assets in the archive

Establishing the intellectual rights ownership over the assets within the archives required a two-pronged
approach: one for legacy materials and one for future materials. Working with UBC’s legal department
experts on intellectual property, the SoJ determined the appropriate measures to take in order to establish
ownership of the video assets created in years past, while concurrently creating a licensing agreement for
future SoJ students that will assign the ownership of material created to UBC. Even with the license in
place, the issue how the use of those video assets by third party journalists will or will not conflict with
the moral rights of the students creating the sub-clips has yet to be resolved. Additionally, several donors
have also expressed interest in donating documentary video material to the SoJ for inclusion in the

'® InterPARES 2, “Appendix Fourteen: Chain of Preservation Model Diagrams and Definitions,” in International
Research on Permanent Authentic Records in Electronic Systems (InterPARES)2: Experimental, Interactive and Dynamic
Records, ed. Luciana Duranti and Randy Preston (Padova, Italy: Associazione Nazionale Archivistica Italiana, 2008),
accessed 6 August 2012, http://www.interpares.org/ip2/display file.cfm?doc=ip2 book appendix 14.pdf.
«Background of the PBCore Public Broadcasting Metadata Dictionary Project,” PBCore, Corporation for Public
groadcasting, accessed 4 March 2012, http://www.pbcore.org/PBCore/PBCore_background.html.

Ibid.
1 “UBC School of Journalism Final Report,” op. cit.
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archives, and by extension reuse by SoJ students, other journalists, and the public at large. Given the
potential diversity of sources and unknown provenance of some of the material within the archives, the
ownership—or lack thereof—is described in the metadata schema along with the usage rights according
to the designations created for the Creative Commons licensing matrix.*

3.5 Document current practices

Early research into the workflow process used at the SoJ between 2008 and 2009 found that although a
workflow process theoretically existed for the International Reporting Class, it was determined that the
students enrolled in the class were not following the expected workflows. Each student used the methods
and processes that were most comfortable for them, resulting in a wide variety of storage locations,
disparate folder names and folder structure, and naming conventions unique to each student. It was
determined that this inconsistency was due, in major part, to the lack of a consistent training method and
no identified trainer responsible to communicate the expectations to the students. Given that each
subsequent year a new group of students is selected for the International Reporting Class, a large
percentage of the group of individuals creating, describing and adding content into the archives possess
no experience in the process. Such diversity in location and naming of the media assets would quickly
make locating material in the archives extremely difficult. To mitigate this individualism in management
philosophy, each student is now trained according to a workflow that details the expectations, policies,
and procedures that they will need to be familiar with before starting their respective documentary
projects. For the sake of consistency, the entire process was documented—with both textual descriptions
as well as screen captures for illustration—for each type of camera that was used for the class. By the end
of the case study, three generations of cameras were used, requiring three separate sets of documentations,
as each camera captured and outputted the video files differently.

3.6 Assign staff to manage and oversee the archives

The students enrolled in the International Reporting Class create a majority of the content of the archives;
meaning that every year a new crop of students will be creating, indexing, and managing more assets that
need to be included in the archives. This presents two challenges to maintaining a trustworthy archives
over the long-term: first, students, in general, tend to be more focused on satisfying the requirements for
their class than they are on accurately describing assets for future use by parties unknown; and second,
every year begins a new group of students with little to no experience describing digital assets, resulting
in often very divergent approaches to indexing amongst themselves and from the procedures manual they
are supposed to follow. While the instruction and documentation discussed above can overcome these
challenges to some extent, they are not a panacea to the problem.

To provide a check on the work of the students, as well as to refine the current policies and
procedures, the SoJ hired project staff to perform quality assurance checks on all the new assets added to
the archives. The QA staff, having the most familiarity with the system and indexing criteria, has the
reasonability to train the students. Prior to the class going into the field, the QA staff reminds the students
of the accepted methods and provides them with copies of the documented procedures to take with them.
Once the students return, the QA staff conduct checks on the assets that were added into the system—

2 Tama Leaver, “Creative Commons: An Overview for Educators,” Screen Education 50 (Jan 2008): 38-43.
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making corrections as necessary and additional training as required. The QA staff members—previous
students who have already experienced the process start to finish and free-lance journalists who can come
back year after year—also have the primary responsibility for processing of the backlog of assets that
have accumulated over the years.

3.7 Provide necessary resources for rapid access, expansion

Given that the primary purpose of the HD Video Archives is to provide long-term trustworthy access to
documentary material for reuse on future projects, and given that these assets can be several gigabytes in
size, it is important to the success of the project that the system be able to move these assets from the
storage subsystem out to user—whether they are on campus or across the globe—quickly and accurately.
Providing a robust user experience requires implementing sophisticated technology, which is at odds with
the low budget, low-staff constraint established by the SoJ. Moving large video files around from storage
devices to editing machines is best-accomplished utilizing Fibre Channel protocols through SAN sub-
systems. Fortunately, a large video production house in Vancouver donated some older SAN equipment
to the SoJ.

In addition to providing fast access to large files, the SAN system will also allow for a relatively
seamless expansion of the storage pool following a growth-on-demand approach. That is, by starting with a
relatively modest four terabytes of SAN storage, the SoJ will be able to add additional terabytes of storage
by purchasing storage enclosures without having to purchase additional servers or storage controllers—
equating to a lower per terabyte cost moving forward. Due to the speed of the Fibre Channel protocol,
standard Cat-5 wiring does not have sufficient bandwidth to maintain pace with the storage sub-system. To
ensure the fastest transfer possible of the video files from the archives to the video editing stations located
through the building, SolJ installed optic cables at key points. While this provides a robust user experience
within the building, external users are still limited by the capacity of their internet provider.

3.8 Develop backup policies and procedures

The urgency for a robust backup of the HD Video Archives is two basic issues: first, equipment fails—
donated electronic equipment that has already been heavily used more so—and best practices recommend
creating a backup to protect against any single point of failure; second, FCSvr is a proprietary system—
meaning that subsequent versions may not be backward compatible or the vendor may, at some point,
stop supporting it altogether. As part of the backup policy, the assets in the archive are mirrored onto a
second set of hard drives to protect against the failure of any single hard drive or storage component. A
tape drive was acquired with appropriate back up software, but funding has limited the number of tapes
that could be procured. In the short term, this constraint is limiting the extent to which the entire system
can be safe guarded against localized events (fire, flood, earthquake, etc.). The preferred backup strategy
would entail both local backup through replication to a secondary storage array, as well as a tape backup
that is maintained at a location 30kms or more away from the primary system to protect against data loss
due to localized disasters. In the next budget cycle, the SoJ will be requesting additional funds to extend
the backup policy to allow for both quarterly full backups as well as weekly incremental backups. Backup
policies are only as good as there execution; it is important that the backups been routinely screened for
accuracy by restoring the backups and comparing the results to the originals. This strategy has the twofold
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benefit of ensuring that the backup policy accurately protects the specified material™, and providing the
IT staff with the familiarity of how to quickly and smoothly conduct the backup and restore procedures in
the event that the system needs to be restored.

3.9 Export data

Maintaining the assets exclusively in a proprietary system places said assets at risk of becoming inaccessible
as time and technology render the software platform obsolete. Based on the findings of the previous
InterPARES projects, the SoJ was encouraged to maintain a copy of the original media assets, along with
the corresponding metadata uniquely tied to the original asset, outside of the FCSvr system. The reasoning
behind this recommendation was that in the event that the software platform becomes obsolete, is no longer
supported, or the SoJ moves to a different software/hardware/technology platform, the original assets could
be migrated onto the newer platform along with all the metadata that was created for the asset.

3.10 Use standardized naming conventions and descriptions

Unique file names are necessary to differentiate one media asset from another. While this function can be
handled by the database contained within FCSvr through the use of GUIDs,** the GRAs on the project
recognized two scenarios where the media assets themselves needed to be human recognizable. The first
related to the fact that one of the primary purposes of the archives is to provide public access to the assets
in the system. As it is unlikely that a majority of the external users will have FCSvrs of their own, these
users will have to export the assets from FCSvr and store them locally. Outside the FCSvr system, the
GUID file nomenclature would be of little use to the journalists. The second scenario centered on the goal
of this case study to provide long-term access to the media assets created and stored within the archive.
The GRAs determined that reliance upon a piece of proprietary software to maintain the link between file
and metadata was not in the best interests of the project. One way to avoid this reliance on a proprietary
software intermediary is to create a file name that makes sense to the people using the files.

Guided by Anne Thompson’s work on standard naming conventions,” the GRAs recommended the
naming of individual media assets using the following elements:

1. Course number
2. Project name

3. Date

4. Sequence number

Following the recommended nomenclature allows for a basic understanding of the context of creation of
the asset without having to open the file itself. Additionally, two other key indexing fields within the
FCSvr workflow provide further information about the media assets in a standard format.

3 That s, the backup copy is able to completely reproduce those files it was instructed to backup and that the
restored files are exactly the same as the originals that they are reproducing.

** Globally Unique IDs — GUIDs are 128 bit values typically stored as a 32 bit hexadecimal values allowing for 2'*
possible values that can be assigned.

> Anne Thompson, “Standard Naming Conventions for Electronic Records,” accessed 14 November 2009,
http://www.sfu.ca/archives2/rm/rm_fundamentals/07UKFileNamingConventions.pdf. The naming conventions
recommended were developed according to the format outlined in this document.
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For the description field, the description starts with the type of clip it is—interview, b-roll, A
camera, B camera, etc.—followed by the formal name(s) of the interviewee(s), the name(s) of the
interviewer(s) and the primary subject or purpose of the shot. The location is described first with the
formal name of the location of the shooting (e.g., name of hospital, park, or place of business), the city
where it is located, the state or province, the country, and the date of creation in ISO format.”® The file
naming convention combined with the description format provides sufficient information about the file to
provide users a basic understand of what the context of the file, such as when and where it was shot, the
names of the main parties involved in the footage, and the type of footage it is. Most importantly, the
video assets are identifiable outside of the FCSvr system; providing a limited failsafe in the event that the
need arises to replace the Final Cut product.

3.11 Migrate to supported products

Within information technology, the only surety is change. Moore’s law states that speed and capacity
double every eighteen months,”’ and as a result, the lifecycle of software products averages two to four
years. With the introduction of new products, older products are no longer supported. On average, new
versions of major software products are released every two to three years, with technical support typically
available only for up to the three previous versions.” This approximately equates to a ten year window as
a theoretical maximum in which to use software before it is no longer supported. This window can be
much shorter based on major changes to hardware and operating systems, such as the migration from 32-
bit computing to 64-bit computing. It is in the best interests of the archives that the SoJ maintain the
system using vendor supported versions of software—resulting in an software upgrade every two to six
years in order to stay within a support window.

Without vendor support, the archives will become increasingly more difficult to maintain and
potentially become incompatible with future technology releases. A lack of vendor support will require
the SoJ to keep the current generation of software and hardware operational indefinitely. Over the short
term this is a plausible approach to the problem, but as the file sizes continue to increase exponentially
(such as with the adoption of the 4K family of digital video)* and hardware migrates fully to the 64 bit
computing platform, the current generation of technology may not be able to handle the increased demand
put on the system. To maintain the compatibility of the existing system with newer technology, the SoJ
would need to conduct extensive testing of the newer technology prior to introducing any changes to
either the hardware or the software platforms. At some point in the future, it is highly likely that FCSvr
will simply no longer function on the latest generation of technology.™

%8 International Standards Organization, ISO 8601:2004 Date Elements and Interchange formats — Information
Interchange — Representation of dates and times. 2004.

7 G.E. Moore, “Cramming More Components Onto Integrated Circuits,” reprinted in Proceedings of the IEEE 86,
no. 1 (Jan 1998): 82-85.

2 «Office Family Product Support Lifecycle FAQ,” Microsoft Corporation, accessed 14 August 2011,
http://support.microsoft.com/gp/lifeoftice.

** Current HD technology utilizes 1080 lines of resolution, each frame equivalent to a two-megapixel photo. The
large-budget movie industry is switching over to the newer 4K platform that captures 4096 x 3072, or each frame
having the equivalent of a 12.6 megapixel photo.

3% For example, WordStar and Dbase, two widely adopted programs (for word processing and database management,
respectively) from the 1980s ceased to function on the x86 platforms of computers of the 1990s.
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4. Conclusion

The SoJ requested InterPARES3 to “research, create, and implement a plan to preserve and index a high
definition digital video archive in online and electronic formats.”*' What resulted from this case study
was an in-depth analysis of the existing workflows, policies, procedures, training, technology, and
staffing used in the International Reporting Class. Based on the analysis and extensive research into
existing best practices used by major news bureaus, a series of recommendations were presented to the
Dean of the SoJ and a majority of the recommendations was put into practice. Along with the
recommendations, the GRAs created procedures manuals for each type of camera being utilized in the
class, the UBC legal department developed a licensing agreement for each student to sign before going
into the field, and a new metadata schema was developed that would allow for the capture of
management, archival and preservation metadata.

By the end of the case study, the SoJ under the direction of the InterPARES GRAs installed an
entirely new hardware and software system. These upgrades expanded the capabilities of the Sol to
provide UBC students and the public access to a growing collection of video assets while providing
increased system response, a noticeable improvement in the movement of the files across the network,
greater storage capacity, and remote backup of the assets and their associated metadata. Rules of
operation were created within the FCSvr workflow system allowing for rights based access to active and
donated media files, identity management allowing for the identification of file creators and editors, and
controllers over the editing and deletion of inactive media assets (such as student’s final projects and
donated material). Lastly, the design of the network allows for the seamless addition of servers or storage
following a growth-on-demand philosophy; allowing the SoJ to maximize its limited funds through
targeted hardware procurement.

Shortly after the case study ended, the first great challenge to the longevity of the archives arose.
One of the ‘worst case scenarios’ came to light—Apple announced that the Final Cut Server software
upon which the archives was built was going straight to end-of-life.”* Dealing with this scenario will
prove a robust test to the veracity of the recommendations implemented by the SoJ. When a product
reaches end-of-life, Apple will no longer provide any support for the product, nor would they test the
compatibility of the legacy product with upcoming Apple Operating System software or provide
patches/fixes/updates to any issues that arise. The current strategy at the SoJ for addressing this issue is to
keep the current generation of hardware and software functional for the foreseeable future, while addition
funds are requested to upgrade the entire system to a newer platform. If funding can be obtained, a new
round of research will be conducted into the capabilities of current the video editing systems to meet the
needs of the Sol, its students, its mission, and its ability to continue to share its invaluable media assets
with journalists and the public around the world. Until such a time as the migration to a new platform
becomes feasible, the SoJ will continue to back-up the images and export all of the metadata via XML
files in preparation for migrating the same into the new system.

31 “UBC School of Journalism Final Report,” op. cit.
32 “Final Cut Server has been discontinued,” Apple Corporation, accessed 14 Mar 2012,
https://discussions.apple.com/thread/3131590?start=0&tstart=0.
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