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A Comprehensive Approach to
Born-Digital Archives
LAURA CARROLL, ERIKA FARR, PETER HORNSBY, and
BEN RANKER

RÉSUMÉ Ce texte explore comment l’arrivée aux archives de contenu créé dès l’origine sur support numérique a engendré des innovations dans la pratique archivistique et
promet d’apporter des changements importants aux méthodologies de recherche. Alors
TXHO·pWHQGXHG·XQHFROOHFWLRQVHGpSODFHGHÀFKLHUVLVROpV ©GLVFUHWHÀOHV») vers des
systèmes d’exploitation et des collections numériques complexes, les institutions d’archives doivent se fonder sur les pratiques développées au cours des dernières décennies
pour manipuler des documents numériques, tout en repensant radicalement la quantité
des acquisitions et les approches relatives à l’accès. Ce texte aborde ces changements
GDQVOHFRQWH[WHGHVPDQXVFULWVHWGHVRUGLQDWHXUVTXLIRQWSDUWLHGHV©PDQXVFULWVª
littéraires personnels de Salman Rushdie, conservés à la Manuscript, Archives, and
Rare Books Library (MARBL) de la Emory University. Très tôt dans le développement
du projet Rushdie, la bibliothèque s’est engagée à approcher ce matériel de façon aussi
holistique que possible, à donner la priorité à l’intégration du papier avec le numérique et
à établir un équilibre entre les besoins du donateur et des chercheurs. Ce texte montrera
comment la bibliothèque a développé des outils de recherche qui permettent de repérer à
la fois le matériel en format papier et le matériel créé en format numérique, et cela grâce
à l’émulation et à la recherche au niveau de l’item à partir de bases de données.
ABSTRACT This paper discusses how the arrival of born-digital content into archives
KDV ERWK GLFWDWHG LQQRYDWLRQV LQ DUFKLYDO SUDFWLFH DQG SURPLVHV WR EULQJ VLJQLÀFDQW
FKDQJHWRUHVHDUFKPHWKRGRORJLHV$VDFROOHFWLRQ·VVFRSHPRYHVIURPGLVFUHWHÀOHVWR
operating systems and complex digital collections, archives must build upon practices
developed over recent decades in the handling of electronic records while also radically
reconsidering the extent of acquisition and approaches to access. These changes
are discussed within the context of the manuscripts and computers that comprise
Salman Rushdie’s personal literary “papers,” which are housed in Emory University’s
Manuscript, Archives, and Rare Book Library (MARBL). Early in the development
of the Rushdie project, the library made a commitment to approach the material as
holistically as possible, to prioritize the integration of paper and digital, and to balance
the needs of donors with those of researchers. The paper will outline how the library
developed researcher tools that allow concurrent exploration of the paper material and
the born-digital material via emulation and item-level, database-driven searches.
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Introduction
The introduction of desktop computers, MD5 checksums, hand-held devices,
and digital forensics into archival repositories brings with it a transformation
of accessioning procedures, processing practices, preservation tactics, and research service approaches. The effects of these changes are being felt not only
by archivists and librarians but also by researchers and scholars. The arrival
of born-digital content into archives has dictated both innovations in archival
SUDFWLFHDQGSURPLVHVWREULQJVLJQLÀFDQWFKDQJHWRUHVHDUFKPHWKRGRORJLHV
$VWKHFROOHFWLRQVZHUHFHLYHQRORQJHUFRQWDLQMXVWRQHRUWZRÁRSS\GLVNV
but rather may include complete operating systems and hard drives, archivists
must build upon practices developed over recent decades in the handling of
electronic records, while reconsidering acquisition procedures and approaches
to access.
Using the paper and born-digital materials of the Salman Rushdie Collection housed at Emory University as a case study, this article will explore how
WKH (PRU\ 8QLYHUVLW\ /LEUDULHV VSHFLÀFDOO\ WKH 0DQXVFULSW $UFKLYHV DQG
Rare Book Library (MARBL), dealt with these new challenges. The paper discusses each step in the process, from acquisition and processing procedures
to the decisions about the type of access we would offer our researchers. We
also discuss our approach to integrating both user feedback and studies into
MARBL’s broader, born-digital archives program.
Soon after acquiring Rushdie’s hybrid archive, the library made a commitment to approach the collection as holistically as possible, to prioritize the integration of paper and digital, and to balance the respect for donor concerns
with researcher needs. These main tenets informed each decision the team
made about handling and processing the digital content. This comprehensive
approach to the collection also required that our development of access points
and tools embrace both the digital context (i.e., the operating system, original
DSSOLFDWLRQVDQGRULJLQDOÀOHIRUPDWV DQGWKHODUJHUFRQWH[WRIWKHFRPSOHWH
FROOHFWLRQ LHSDSHUPDWHULDOVDQGWKHÀQGLQJDLG :LWKWKLVJRDOLQPLQGWKH
working group developed researcher tools that allow concurrent exploration
RIHPXODWHGHQYLURQPHQWVLWHPOHYHOGDWDEDVHGULYHQVHDUFKHVDQGWKHÀQGLQJDLG)LQDOO\WKHSURFHVVHVZRUNÁRZVDQGSURGXFWVWKDWFRPSULVH(PRU\·V
born-digital archives program are contextualized within the human framework
of the team itself, which consisted of a collaborative group of technologists,
librarians, and archivists.
Background
(PRU\ 8QLYHUVLW\ DFTXLUHG WKH SDSHUV RI QRYHOLVW DQG LQWHUQDWLRQDO ÀJXUH
6DOPDQ5XVKGLHLQODWH7KLVDFTXLVLWLRQZDVDVLJQLÀFDQWGHYHORSPHQWLQ
Rushdie’s relationship with Emory that had begun when he visited the campus
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in 2004 to deliver the Richard Ellmann Lectures in Modern Literature, a biannual lecture series in which a distinguished writer or critic visits the campus
and delivers three lectures and a public reading. Past Ellmann lecturers include
Seamus Heaney, whose papers are also at Emory, A.S. Byatt, and David Lodge.
,QDGGLWLRQWRGHSRVLWLQJKLVSDSHUVDW(PRU\5XVKGLHDOVREHJDQDÀYH\HDU
appointment in the English Department as a Distinguished Writer-in-Residence;
he also visits the campus every spring to teach a seminar in the English department as well as deliver several lectures and readings to the University and
surrounding community.
Literature is one of several collection strengths of MARBL, and the Salman
Rushdie papers joined a cadre that includes poets such as Ted Hughes, W.B.
Yeats, and Anthony Hecht, as well as Southern authors such as James Dickey,
Flannery O’Connor, and Alice Walker. Rushdie’s literary merits are numerous.
His second novel, Midnight’s Children, won the Booker-McConnell Prize for
Fiction (now known as the Man Booker Prize for Fiction) when it was published
in 1981, in addition to being selected twice as “the Booker of the Bookers,” in
KRQRXURIWKHSUHVWLJLRXV%RRNHU3UL]H·VWZHQW\ÀIWKDQGIRUWLHWKDQQLYHUVDULHV
The Moor’s Last Sigh (1995), was short-listed for the Booker-McConnell Prize,
in addition to winning the Whitbread Novel Award. This book earned Rushdie
the distinction of Author of the Year by the British Book Awards.
Rushdie is perhaps most well known, however, for the international attention
that followed the publication of his fourth novel, The Satanic Verses, in 1988.
The book was banned in many Muslim countries for what many believed was
its offensive depiction of the Islamic faith and the prophet Mohammed. Iranian
religious leader, Ayatollah Ruhollah Khomeini, soon proclaimed that Rushdie
and his publishers should be killed. The death sentence – or fatwa – sent RushGLHLQWRKLGLQJDQGZDVUHDIÀUPHGE\WKH,UDQLDQJRYHUQPHQWXQWLO
While the collection consists of over one hundred linear feet of traditional archival material, such as journals, correspondence, and manuscript writings, the
reason that this collection stands out from the rest of those housed at MARBL is
its large born-digital component. MARBL had received many other collections
that included some fugitive computer media,1 VXFKDVÁRSS\GLVNV&'VDQG
'9'VEXWWKLVZDVWKHÀUVWWLPHWKHOLEUDU\DFTXLUHGHQWLUHFRPSXWHUV
It was during the initial negotiations between Rushdie and MARBL that the
SURVSHFWÀUVWDURVHRILQFOXGLQJKLVFRPSXWHUVZLWKKLVSDSHUV:LWKWKHH[FHSWLRQRIKLVYHU\ÀUVW0DFLQWRVK5XVKGLHKDGKHOGRQWRHDFKRIKLVFRPSXWHUV
over the years, and he inquired whether or not MARBL would be interested in
acquiring the computers as well as the papers. During the fatwa, Rushdie had

1

For a discussion of the term “fugitive media,” see Michael Forstrom, “Managing Electronic
Records in Manuscript Collections: A Case Study from the Beinecke Rare Book and Manuscript Library,” American Archivist, vol. 72 (Fall/Winter 2009), pp. 460–77.
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become increasingly dependent on his computers and emerging digital technologies that facilitated portability and nearly instantaneous communication,
particularly faxing and later, email. In addition, beginning with The Moor’s
Last Sigh, WKHEXONRIKLVOLWHUDU\RXWSXWÀUVWDSSHDUHGRQWKHFRPSXWHUVFUHHQ
With this in mind, MARBL created a proposal outlining its desire to preserve
5XVKGLH·VGLJLWDOÀOHVDORQJVLGHKLVSDSHUPDWHULDOV$VDUHVXOWLQODWH
MARBL received a nearly complete record of Rushdie’s digital life, consisting
of four computers (one desktop and three laptops), one hard drive (containing
ÀOHVIURPDÀIWKODSWRSWKDW5XVKGLHKDGRULJLQDOO\SODQQHGWRJLYHEXWGLGQRW 
DQG VHYHUDO GLVNV WKDW WXUQHG RXW WR FRQVLVW PRVWO\ RI DSSOLFDWLRQ ÀOHV2 The
choice of acquiring the entire computers and not simply capturing the discrete,
XVHUJHQHUDWHGÀOHVKDVHQDEOHG0$5%/WRFUHDWHLQQRYDWLYHDFFHVVWRROVWKDW
preserve the context in which Rushdie created his literary legacy. The decisions
surrounding the way in which we would provide access to Rushdie’s born-digital records will be discussed in a later section.
Introduction to the Collection
An overview of the contents of the Rushdie archive is necessary to demonstrate the hybrid nature of this collection. The papers and born-digital materials
document Rushdie’s professional career, beginning with the publication of his
ÀUVWQRYHOLQWKURXJKKLVPRVWUHFHQWZULWLQJVWKHPDWHULDOVGHPRQVWUDWH
the wide range of his literary endeavours, as novelist, essayist, travel writer,
political commentator, defender of free speech, and literary critic. The traditional paper material includes: journals, appointment books, and notebooks;
ZULWLQJV E\ 5XVKGLH VSHFLÀFDOO\ PDQXVFULSWV DQG W\SHVFULSWV RI KLV ÀFWLRQ
QRQÀFWLRQ VFULSWV DQG RWKHU ZULWLQJV ZULWLQJV E\ RWKHUV DERXW 5XVKGLH LQ
addition to writings by others that concern other subjects; and correspondence,
including family correspondence, general correspondence, and correspondence
with his literary agents. The materials also include Rushdie’s personal papers,
VXFK DV KLV SDVVSRUWV SKRWRJUDSKV IURP KLV FKLOGKRRG DQG KLV ÀUVW SUL]H
winning work (an essay on the Queen’s Medal he wrote as a student in 1964).
Also featured in the collection are various pieces of memorabilia related to
Rushdie, such as buttons, banners, and other objects; and audio and video
recordings of interviews, public appearances, and other media events.
7KHPDMRULW\RIWKHGLJLWDOÀOHVGDWHVIURP²DQGFRQVLVWRIQRWHV
and drafts of Rushdie’s writings, daily calendars, correspondence, personal and
ÀQDQFLDOÀOHVJDPHVSKRWRJUDSKVDQGGRZQORDGHGZHESDJHV,QLQWHUYLHZV

2

Specifications for this equipment are: Macintosh Performa 5400/180; Macintosh
PowerBook 5300c; Macintosh PowerBook G3 [QT9250B5G03]; Macintosh PowerBook G3
[QT9386CEEY8]; SmartDisk FWFL60 FireLite 60GB 2.5” FireWire Portable Hard Drive.
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conducted by MARBL staff (to learn more about his digital life), Rushdie stated
WKDWKHÀUVWXVHGKLVFRPSXWHUDVDVRSKLVWLFDWHGW\SHZULWHUEXWDVWLPHSDVVHG
and technology allowed, he slowly began incorporating all aspects of his life
into his computers. This trend became apparent, as later inventories of his computers would reveal that beginning in the mid-1990s, nearly all of the borndigital records overlap with the content and type of material found in the paper
portion of the collection. Rushdie explained to Emory Libraries staff that he
felt the computer allowed him to more easily organize his literary and personal
ÀOHV,QVWHDGRIZRUNLQJDWDGHVNZLWKKDSKD]DUGSLOHVRISDSHUVDURXQGKLPKH
FRXOGZRUNRQDGHVNWRSZLWKÀOHVWKDWKHHDVLO\RUJDQL]HGLQWRIROGHUVZKLFK
then automatically sorted themselves alphabetically. He has said that using a
computer has made his writing better because it enables him to focus on his
writing rather than on the mechanics of writing (typos, page length, etc.).3
Forming the Working Group
Shortly after the papers arrived at Emory, the library formed a working group
that would be responsible for assessing the new challenges and issues involved
in preserving the born-digital material, as well as making it available to researchers in an innovative and responsible way that incorporated both donor
concerns and user expectations. This multi-divisional team, the Rushdie BornDigital Archives Working Group, or BoDAR, for short, included three members
from MARBL (Naomi Nelson, Interim Director; Susan Potts McDonald, Head,
Arrangement and Description Unit; and Laura Carroll, Manuscript Archivist) as
well as three members from the library’s Digital Systems Division (Erika Farr,
Director, Born-Digital Initiatives; Ben Ranker, Senior Software Engineer; and
Peter Hornsby, Software Engineer). This group included a range of expertise,
including traditional archival processing, research support, preservation, digital humanities research and methodologies, computer programming, content
modelling, and Apple support and programming. With such diversity in skill
sets and professional perspectives, it was vital to establish early in the team’s
work the roles and responsibilities of each member as well as the most effective
modes of communication for the team as a whole. It also proved advantageous
to include Laura and Susan, who had led the processing of the paper component
of the collection, because their familiarity with Rushdie’s writing style, works,
and life proved essential as we began processing the born-digital component of
the collection.
Another important step in this team’s formation was developing, and agreeLQJRQDXQLÀHGPLVVLRQDQGDFOHDUVHWRIGHVLUHGRXWFRPHV%HFDXVHRIWKH
GLIIHUHQFHVLQWUDLQLQJDQGEDFNJURXQGVWKHJURXSÀUVWFDPHWRJHWKHUZLWKGLI-

3

Salman Rushdie, in discussion with Naomi Nelson and Peter Hornsby, 4 December 2009.
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ferent notions of what such a hybrid archive might look like when released
in the MARBL reading room. Through conversation, debates, and demonstrations, the group agreed upon the set of driving principles for the program that
have been delineated earlier: respecting the hybrid nature of the collection;
balancing donor and researcher needs; and providing an authentic research experience. The dialogue that led to these tenets also accomplished the important
task of illuminating the unique but complementary skill sets each team member brought to the project.
Surveying the Landscape
As team members began a plan of work for processing, providing access, and
preserving the born-digital portion of the collection, the enormity and complexity of the task at hand quickly became apparent. The MARBL Arrangement and Description Unit has developed detailed processing manuals and
comprehensive documentation that guide nearly every process from acquisition
RIWKHPDWHULDOWRWKHÀQDOGHOLYHU\RIWKHÀQGLQJDLGRQWKH,QWHUQHWSROLFLHV
and procedures for handling electronic records, however, were admittedly less
developed. MARBL was not alone. Susan Davis, in her survey of the status
of electronic records planning in 125 collecting repositories, found that while
nearly 70 percent of respondents had accepted or plan to accept born-digital
material, more than 76 percent did not have a policy in place governing the acquisition. Of those reporting the existence of a policy, 57 percent noted that this
policy is the same as the one for traditional archival collections. Furthermore,
RIWKHÀIW\UHSRVLWRULHVDQVZHULQJWKHTXHVWLRQDERXWSROLFLHVJRYHUQLQJSUHVervation and access, 51 percent reported that they had no policy, 30 percent had
a policy, and 5 percent stated that their policy was to convert the born-digital
records to paper.4 A review of the literature on managing electronic records in
FROOHFWLQJUHSRVLWRULHVHFKRHV'DYLV·VÀQGLQJV$VVKHQRWHVLQKHULQWURGXFtion, the research on electronic records has focused primarily on government
institutions and other large institutions or corporations, and often the recommendations rely on the assumption that archivists will be able to have early and
frequent interactions with creators to ensure long-term preservation and access
to the records.5 In recent years, there has been a growing movement to address

4
5

Susan Davis, “Electronic Records Planning in ‘Collecting’ Repositories,” American
Archivist, vol. 71, no. 1 (Spring/Summer 2007), pp. 167–87.
See Luciana Duranti, Terry Eastwood, and Heather MacNeil, Preservation of the Integrity
of Electronic Records (Dordrecht, 2002); Bruce Dearstyne, ed., Effective Approaches for
Managing Electronic Records and Archives, (Lanham, MD, 2002); Margaret Hedstrom,
“Building Record-Keeping Systems: Archivists Are Not Alone on the Wild Frontier,”
Archivaria 44 (Fall 1997) pp. 44–71. See also the following article regarding the Pittsburgh
Project: Wendy Duff, “Ensuring the Preservation of Reliable Evidence: A Research Project
Funded by the NHPRC,” Archivaria 42 (Fall 1996), pp. 28–45.
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the concerns of other types of archives, those in which the born-digital material
often appears without this prior intervention and often exists on fugitive media
of questionable provenance. Endeavours such as the Paradigm Project at both
Oxford and Manchester universities have sought to research and recommend
best practices for institutions that collect private personal and organizational,
born-digital material.6 Several case studies have also addressed how certain collecting institutions have attempted to process, provide access to, and preserve
born-digital collections.7 Many of these and other institutions have contributed
to a wider discussion of born-digital records, presenting at conferences, forming informal email discussion groups, blogging, and attending pre-conference
gatherings.8 While both the body of literature and community of practice have
grown over the last decade, at the time of MARBL’s acquisition, few other archives had acquired hard drives or computers, and the landscape was wide open
for new innovations in access and preservation.
Processing the Born-Digital Component of the Salman Rushdie Papers
In the early stages of the acquisition process, MARBL negotiated with Rushdie to establish restrictions on certain portions of his papers, as the collection
LQFOXGHGDVLJQLÀFDQWDPRXQWRISHUVRQDOÀQDQFLDODQGRWKHUVHQVLWLYHLQIRUmation. The existence of these restrictions shaped much of the planning and
ZRUNÁRZIRUWKLVSURMHFW7KURXJKRXWWKHSURFHVV0$5%/VRXJKWWREDODQFH

6

7

8

Susan Thomas, Renhart Gittens, Janette Martin, and Fran Baker, Workbook on Digital
Private Papers, 2005–2007, Paradigm Project, available at http://www.paradigm.ac.uk/
workbook/index.html (accessed 12 February 2011). Other projects include the InterPARES
Projects, http://www.interpares.org/; the Digital Lives Project, http://www.bl.uk/digitallives/index.html; the FutureArch Project, http://www.bodleian.ox.ac.uk/beam/projects/
futurearch; and the AIMS (AIMS – Born Digital Collections: An Inter-Institutional Model
for Stewardship) Project, http://www2.lib.virginia.edu/aims/ (all accessed 24 February 2011).
Douglas Elford, Nicholas Del Pozo, Snezana Mihajlovic, David Pearson, Gerard Clifton,
and Colin Webb, “Media Matters: Developing Processes for Preserving Digital Objects on
Physical Carriers at the National Library of Australia,” World Library and Information
Congress: 74th IFLA General Conference and Council, 10–14 August 2008, available at
http://www.ifla.org/IV/ifla74/papers/084-Webb-en.pdf (accessed on 12 February 2011);
Forstrom; Catherine Stollar Peters, “When Not All Papers are Paper: A Case Study in
Digital Archivy,” Provenance, vol. XXIV (Atlanta, 2006), available at https://ford.ischool.
utexas.edu/bitstream/2081/2226/1/023-035.pdf (accessed on 12 February 2011); Catherine
Stollar and Thomas Kiehne, “Guarding the Guards: Archiving the Electronic Records of
Hypertext Author Michael Joyce,” New Skills for the Digital Era, Case Study 4, available at
http://www.archivists.org/publications/proceedings/NewSkillsForADigitalEra.pdf (accessed
on 12 February 2011); Chris Hilton and Dave Thompson, “Collecting Born Digital Archives
at the Wellcome Library,” Ariadne 50 (30 January 2007), available at http://www.ariadne.
ac.uk/issue50/hilton-thompson/ (accessed on 23 February 2011).
Stewardship of E-Manuscripts: Advancing a Shared Agenda website, http://ils.unc.edu/callee/
emanuscripts-stewardship/index.html (accessed on 12 February 2011); Practical E-records
blog, http://e-records.chrisprom.com/ (accessed on 23 February 2011).
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the need to protect Rushdie’s privacy, and the privacy of his family and friends
with its mission to make material of scholarly and historical value available to
its researchers. Many of the restrictions are routine, such as the closing of his
OHJDODQGÀQDQFLDOÀOHVXQWLOKLVGHDWK,QDGGLWLRQSDSHUVUHODWLQJWRKLVIDPLO\DUHFORVHGXQWLOWKHGHDWKRIWKHVSHFLÀFIDPLO\PHPEHURUVHYHQW\\HDUV
IURPWKHGDWHRIDFTXLVLWLRQZKLFKHYHURFFXUVÀUVW7KHRWKHUPDMRUUHVWULFWLRQ
involves Rushdie’s journals. Beginning in 1974, Rushdie kept detailed journals
that include dated notes of both a literary and personal nature, and often have
related sketches and comical drawings. They document his creative process
and often reveal the development of his writings. Rushdie has stated in numerous interviews that he will soon begin work on an autobiography of his life
under the fatwa; therefore, all journals written after 1989 are restricted.
)LQDOO\5XVKGLHLQLWLDOO\VSHFLÀHGWKDWFRUUHVSRQGHQFHIURPDVHOHFWQXPber of individuals could be opened only if phone numbers, fax numbers, and
home addresses were redacted from the records. Redaction refers to the process
of concealing sensitive information and allowing the rest of the information in
the record to be viewed by researchers. As processing began, MARBL staff
determined that the time, resources, and development needed to effectively redact sensitive information from the correspondence proved too great for the
ZRUNVFKHGXOHDQGUHVRXUFHVHVWDEOLVKHGIRUWKHÀUVWSKDVHRISURFHVVLQJ7KXV
after consultation with Rushdie, MARBL decided to restrict access to all of his
FRUUHVSRQGHQFHZLWKRQO\DVPDOOSRUWLRQIRXQGRQKLVÀUVWFRPSXWHUUHPDLQLQJ RSHQ WR UHVHDUFKHUV 5XVKGLH DOVR KDG VRPH VSHFLÀF FRQFHUQV DERXW WKH
material on his computers. Even in early conversations about researcher access,
Rushdie expressed that he did not want the born-digital material to be openly
accessible via the Web. In support of these preferences, MARBL decided that
the access points we created for Rushdie’s digital content would only be available in the MARBL reading room. Finally, the BoDAR team agreed that for
HWKLFDODQGSURIHVVLRQDOUHDVRQVZHZRXOGQRWDWWHPSWWRUHFRYHUGHOHWHGÀOHV
on Rushdie’s computers. The team reached this decision after considering a
number of factors; the nature of this collection and sensitivity of some of the
material, coupled with the concerns that Rushdie expressed about his privacy
and the privacy of his family and friends, persuaded the team that data recovery
would not be appropriate for Rushdie’s digital archive. We will address these issues with donors on a collection-by-collection basis, and make decisions about
GDWDUHFRYHU\IRUHDFKFROOHFWLRQWKDWEHQHÀWWKHGRQRUDVZHOODV0$5%/DQG
its researchers. A clear understanding of the restrictions within Rushdie’s collection was imperative as the working group developed its plan of work. Many
of the steps in the process outlined below are there precisely to deal with the
rather complex set of restrictions and security issues.
Peter Hornsby, a system engineer in the Digital System Division, conducted
WKHÀUVWVWHSRIWKHSURFHVVLQYROYLQJWKHLQLWLDODVVHVVPHQWRIWKHERUQGLJLWDO
PDWHULDODQGSUHSDUDWLRQRIÀOHVIRUSURFHVVLQJ3HWHUSHUIRUPHGWULDJHRQWKH
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digital collection, which consisted primarily of identifying the physical space to
store and appraise the equipment, and inventorying the acquired hardware and
storage media. The outcomes of this triage included a detailed assessment of the
physical condition of each piece of hardware, such as serial numbers, processing type and speed, and a provisional account of data stored on the equipment.
The working group compiled this information in detailed spreadsheets for each
piece of hardware and included photographs for documentation.
The next step involved retrieving and duplicating the data. From the earliest
stages of the process, the working group relied on a particular content model
VHH)LJXUH 7KHÀUVWVLORUHSUHVHQWVWKHRULJLQDOKDUGZDUHDQGGDWDZKLFK
remained untouched except to recover and duplicate the initial data set. The
second silo represents what is referred to as the “dark archive.” There are only
two copies of this dark archive (or master data set), with one stored in a secure,
off-site facility more than seventy-two kilometres from MARBL. Only select
individuals from the working group have access to this material. Staff never
work directly with this data set; it is only used to pull additional copies into
the “gray archive.” The gray archive represents the working repository of the
data, with which the staff can review the material. Finally, the “white archive”
UHSUHVHQWVWKHIXOO\SURFHVVHGÀOHVWKDWDUHDYDLODEOHWRUHVHDUFKHUVLQFOXGLQJ
WKHUHGDFWHGÀOHV9 DQGÀOHVWKDWZHUHPLJUDWHGIURPWKHLURULJLQDOIRUPDWWR
3')VIRUUHVHDUFKHUDFFHVV7KHUHVWULFWHGÀOHVDUHQRWYLVLEOHLQWKLVYHUVLRQRI
the data.

9

While BoDAR decided to not pursue redaction for most of the digital collection, the team
did elect to redact email addresses in the correspondence included from the Performa 5400.
The limited number of email messages and the ease of searching for email addresses allowed
the team to pursue this limited redaction.
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Figure 1. &RQWHQW0RGHO8VHGLQ5XVKGLH:RUNÁRZ
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To retrieve the data from the hard drives of each machine, Peter created a
disk image of each hard drive. A disk image is an exact replica of a hard drive,
ELWE\ELW7KHGLVNLPDJHFRQWDLQVDOOÀOHVIURPWKHRULJLQDOGULYHVLQFOXGLQJ
XVHUJHQHUDWHGÀOHVDSSOLFDWLRQVDQGV\VWHPÀOHV1H[W3HWHUFDOFXODWHGDQG
UHFRUGHGWKHFKHFNVXPVIRUHDFKÀOH10 Those working with the data can regenerate the checksum on the data set at any time and compare it against the stored
checksum to verify that data has not been corrupted or lost during subsequent
PLJUDWLRQVRUWUDQVIHUVEHWZHHQV\VWHPV&DOFXODWLQJWKHFKHFNVXPIRUHDFKÀOH
makes it possible to verify the authenticity of born-digital holdings.11 Once the
hard drives were duplicated, Peter began to harvest the metadata for the various
W\SHVRIXVHUJHQHUDWHGFRQWHQWDVZHOODVWKHV\VWHPVDQGDSSOLFDWLRQÀOHVLQ
order to get a more complete picture of the nature and scope of the born-digital
material. We learned very quickly that these computers were rich with data.12
While the initial plan was to create a database to manage and query the metadata during the processing stage, this approach was later deferred, as the time
and money to develop a user-friendly front end were not available at the time;
instead, metadata was converted to a spreadsheet format. As a result of the
initial data assessment, the working group was able to discern the types of applications that Rushdie used (ClarisWorks, etc.), the way in which he organized
DQGQDPHGKLVÀOHVWKHDPRXQWRIXVHUJHQHUDWHGFRQWHQWYHUVXVV\VWHPÀOHVIRU
each computer, and other valuable information about the digital content.
Even a cursory review of the data revealed the extent to which Rushdie had
EDFNHGXSKLVÀOHVDQGKDGGXSOLFDWHGÀOHVDFURVVFRPSXWHUV,QIDFWLWZDVDW
this point that we learned we had an even more extensive record of his digital
OLIHWKDQZHWKRXJKW:KLOHZHGLGQRWUHFHLYH5XVKGLH·VÀUVWFRPSXWHUZHGLVFRYHUHGWKDWKHKDGVDYHGPDQ\RIWKHÀOHVIURPWKDWROGHUFRPSXWHULQWRDIROGer labeled “OLD MAC,” and copied them onto his next computer, the Performa
5400, which was the earliest of the machines we acquired. In anticipation of the
UHYLHZSURFHVVZHNQHZWKDWZHGLGQRWZDQWWRUHYLHZWKHVDPHÀOHPRUHWKDQ
RQFH%\XVLQJWKH0'FKHFNVXPVDVXQLTXHLGHQWLÀHUVDQGWKURXJKWKHXVHRI
([FHOIRUPXODVZHZHUHDEOHWRÀOWHURXWWKHGXSOLFDWHÀOHVDQGFUHDWHDPDVWHU
OLVWRIXQLTXHXVHUJHQHUDWHGÀOHVDFURVVDOORI5XVKGLH·VFRPSXWHUV
It was at this point in the process that the working group began grappling
with possibilities for providing access to the born-digital material. While there
had been speculation about the myriad ways that we would offer this material

10 Each file has a thirty-two character-long identifier associated with it (generated by a checksum algorithm such as MD5), which can be likened to a unique fingerprint; each file has its
very own identifier that cannot be duplicated.
11 MD5 Message-Digest Algorithm, http://tools.ietf.org/html/rfc1321 (accessed on 28 February
2011).
12 The computers and hard drive held approximately 11,350 user generated files, consisting of
12,205 MB of data.
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to researchers in the reading room, the working group made a commitment to
SUHSDULQJWZRLQWHUIDFHVIRUUHVHDUFKHUVWRDFFHVV5XVKGLH·VÀOHVDQGFRPSXWer environment. The development of these access tools, consisting of both an
emulation and a searchable database,13 occurred in tandem with the processing
RIWKHÀOHV
Arrangement and Description Applied to Born-Digital Records
:LWKWKHÀQDOVHWRIXQLTXHXVHUJHQHUDWHGÀOHVLQKDQGWKHPDQXVFULSWDUFKLvist began processing the born-digital material. At the time, we did not know
exactly what the access tools would look like or how they would be presented
to users, but because of the restrictions involved in the collection, and the sheer
QXPEHURIÀOHVLQYROYHGDWKRURXJKUHYLHZRIWKHÀOHVZDVQHFHVVDU\
Numerous questions soon surfaced regarding the way in which we would
approach the arrangement and description of the born-digital records. Many
DUFKLYLVWVDQGLQVWLWXWLRQVVSHFLÀFDOO\WKRVHIHDWXUHGLQWKHFDVHVWXGLHVPHQtioned above, have come up against these same issues. Would we treat the
ERUQGLJLWDO ÀOHV WKH VDPH DV SULQW PDWHULDO" :RXOG ZH LPSRVH DQ\ VRUW RI
arrangement on the materials? How much added description could we provide?
As the following discussion will reveal, the application of archival theory and
principles may shift to accommodate the differences between paper and borndigital archives, but the underpinnings still guide each step in the process. As
Richard Pearce-Moses contends, what archivists do will not change, but how
we do it may in fact change very dramatically.14
6RRQDIWHU3HWHUKDGGHOLYHUHGWKHÀQDOVHWRIXQLTXHÀOHVIRUHDFKFRPSXWHU
LQWKHVSULQJRIZHEHJDQWKHSURFHVVRIZKDWFDQEHOLNHQHGWRWKH´ÀUVW
sort” in manuscript and records processing – grouping materials into broad
FDWHJRULHVDFFRUGLQJWRW\SH²FRUUHVSRQGHQFHPDQXVFULSWVSKRWRJUDSKVÀnancial records, etc. In the working copy of the spreadsheet that contained the
PHWDGDWDIRUDOOXQLTXHÀOHVDQHZÀHOGZDVFUHDWHGWRUHFRUGWKLVLQIRUPDWLRQ
7KHZD\LQZKLFK5XVKGLHRUJDQL]HGDQGQDPHGKLVFRPSXWHUIROGHUVDQGÀOHV
made this process possible. In fact, Rushdie proved to be quite meticulous in his

13 When referring to the searchable database we developed as an access tool for Rushdie’s digital content, we are using “database” in the sense of a repository of aggregated data that has
been indexed for searching and browsing.
14 Richard Pearce-Moses, “The Perfect and the Possible: Becoming a Digital Archivist,” paper
presented at the Conference of Inter-Mountain Archivists, 12 May 2006, available at http://
www.lib.az.us/about/annualreports/2006/the.perfect.and.the.possible.becoming.a.digital.
archivist.pdf (accessed on 12 February 2011); New Skills for a Digital Era: Proceedings
of a Colloquium Sponsored by the National Archives and Records Administration,
Society of American Archivists and Arizona State Library, Archives and Public Records,
31 May–2 June 2006, available at http://www.archivists.org/publications/proceedings/
NewSkillsForADigitalEra.pdf (accessed on 12 February 2011).
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ÀOHQDPLQJ FRQYHQWLRQV DQG RUJDQL]DWLRQ $OO ÀOHV DVVRFLDWHG ZLWK D FHUWDLQ
ZRUN LQFOXGLQJ QRWHV GUDIWV FRQWUDFWV DQG SXEOLFLW\ ZHUH QDPHG DQG ÀOHG
with the corresponding title. He rarely used cryptic abbreviations. While not
all authors or other content creators will have the same consistent and helpful
computing habits that Rushdie exhibited, the ability (and, at times, involuntary
necessity)15 to create his or her own metadata and so easily impose an arrangement scheme prior to transferring material to a repository, highlights important
issues and is one tangible advantage of accepting and housing born-digital materials. A key issue this ability raises is the need for pre-acquisition dialogue
with donors. Because digital environments allow for customization and personalization, collecting institutions may need to inquire about how the donor
managed his or her digital content, approached data transfer between computers, and used applications, directories, and tools. In addition, a donor’s ability
to assign metadata and arrange content highlights native advantages of digital
PHGLDVXFKDVKRZGLUHFWRU\VWUXFWXUHVDQGÀOHQDPLQJFDQPDSRULJLQDORUGHU
and demonstrate the donor’s own understanding of how one digital object may
relate to another (or an entire set of other objects).
$VZHPRYHGDKHDGZLWKWKHSURFHVVLQJRIWKH5XVKGLHÀOHVYDULRXVFULWHULDZHUHXVHGWRDVVLJQHDFKÀOHWRDFRUUHVSRQGLQJVHULHVWKDWPLUURUHGWKH
VHULHV ZH XVHG LQ WKH SDSHU PDWHULDO FRUUHVSRQGHQFH ZULWLQJV VXEMHFW ÀOHV
photographs, and so on. All decisions regarding the rationale for sorting were
recorded in a separate sheet in the spreadsheet. As we spent more time with the
metadata, we were able to learn about his naming conventions (e.g., his “diaULHVµZKLFKFRQWDLQÀOHVLQZKLFKKHNHSWDORJRIKLVSHUVRQDOGDLO\DFWLYLWLHV
DQGWKRXJKWV $ÀOWHUZDVDSSOLHGRQWKHÀOHSDWKÀOHQDPHÀHOGWRLGHQWLI\DOO
ÀOHVWKDWFRQWDLQHGWKHVHZRUGVLQWKHSDWKRUÀOHQDPH2WKHUH[DPSOHVLQFOXGH
ÀQGLQJ IROGHUV ZLWK WKH ZRUG ´ZHGGLQJµ RU ´ELUWKGD\ SDUW\µ DQG DVVLJQLQJ
WKHPWRWKHSHUVRQDOSDSHUVVHULHVDOORIKLVFRUUHVSRQGHQFHZDVÀOHGLQWRIROGers labeled “letters.”
$VZHH[SHFWHGWKHPDMRULW\RIWKHÀOHVRQ5XVKGLH·VFRPSXWHUUHODWHWRKLV
writings, and most of those to his novels. The main words for all of his novels
ZHUHXVHGWRÀOWHUWKHVHRXWRWKHUZRUGVWKDWZHUHXVHGDVIROGHUQDPHVDQG
WKXVXVHGDVÀOWHUVLQFOXGH´FROXPQ V µ´QRQÀFWLRQµ´ZULWLQJ V µDQG´ZRUN
LQSURJUHVVµ$WWKLVVWDJHZLWKRXWORRNLQJDWWKHÀOHVRQO\VRPXFKLQIRUPDtion could be inferred. For example, the folder entitled “literary matters” could
have contained correspondence with agents, proofs, or contracts. Or “wedding”
FRXOGEHWKHQDPHRIDVKRUWVWRU\,QDGGLWLRQWRXVLQJÀOHDQGSDWKQDPHVDV
FOXHVWRWKHW\SHRIPDWHULDOÀOHW\SHVZHUHDOVRXVHG HJDOOÀOHVZLWKWKH

15 File names, date stamps, and other metadata associated with distinct files are all but unavoidable in a digital environment, and provide useful information to archivists and researchers
alike.
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H[WHQVLRQMSJZHUHFODVVLÀHGDVSKRWRJUDSKV 
This process enabled the archivist to provide the rest of the team with more
details about the information on Rushdie’s computer. For example, we were
DEOHWRHVWLPDWHWKDWRXWRIWKHDSSUR[LPDWHO\XQLTXHXVHUJHQHUDWHGÀOHV
RIWKRVHZHUHOLNHO\PDQXVFULSWVRUÀOHVFRQWDLQLQJVRPHDVSHFWRIKLV
writing. This breakdown of the material helped to inform and guide the plan
DQGZRUNÁRZIRUWKHXSFRPLQJPRQWKV,WLVLPSRUWDQWWRQRWHWKDWEHFDXVH
RIWKHUHVWULFWLRQVWKHZRUNLQJJURXSGHFLGHGWKDWHDFKÀOHVKRXOGUHFHLYHDW
least a cursory review. With a more complete picture of the environment, the
ZRUNLQJJURXSGHFLGHGWRIRFXVRQRSHQLQJWKHPDWHULDORQWKHÀUVWFRPSXWHU
the Performa 5400, in preparation for the opening of the papers and an exhibit
planned for February 2010. It was the earliest of the computers MARBL reFHLYHGDQGEHFDXVHLWDOVRKDGWKHÀOHV5XVKGLHKDGEDFNHGXSIURPKLVHDUOLHVW
computers, the group decided it was a logical place to begin.
Once the initial assessment of the material was complete, the actual review
process began. Through the use of the SheepShaver emulation software (exSODLQHGLQGHWDLOEHORZ /DXUDZDVDEOHWRYLHZHDFKÀOHLQLWVRULJLQDODSSOLFDtion software. The working copy of the disk image was refreshed every time
she logged on to ensure the data she reviewed and processed was a true and auWKHQWLFUHSOLFDRIWKHRULJLQDOKDUGGULYH(DFKÀOHZDVHYDOXDWHGRQWZROHYHOV
)LUVWWKHFRQWHQWVRIHDFKÀOHZHUHFRPSDUHGZLWKWKHLQLWLDODVVHVVPHQWRIWKH
ÀOHW\SHLIWKHLQLWLDOHVWLPDWHZDVLQFRUUHFWWKHQWKHPHWDGDWDZDVFRUUHFWHG
DQGWKHÀOHZDVJLYHQDQHZVHULHVGHVLJQDWLRQ6HFRQGO\ZHKDGWRHYDOXDWH
ZKHWKHUDÀOHFRQWDLQHGUHVWULFWHGLQIRUPDWLRQRUPDWHULDOWKDWZRXOGQHHGWR
EHUHGDFWHG(DFKÀOHZDVDVVLJQHGD´YHUGLFWµ
• As is – the file can be released “as is” for both the emulated environment and the searchable database;
• Redacted – the file will need to be redacted for access; it will not be
available for emulation, but it will be available in the searchable database;
• Restricted – the file will be restricted and not be accessible in either
environment;
• Virtual only – these files will only appear in the emulated environment;
they will not be in the searchable database.
$SULPDU\H[DPSOHRIWKLVW\SHRIÀOHDUHWKHÀOHVWKDW5XVKGLHPD\KDYHUHceived from his agent or publisher, entitled “Format,” but when opened contain
no readable or searchable content.
At this point in the process, both the archivists and the working group as
DZKROHKDGWRPDNHVRPHGLIÀFXOWGHFLVLRQVDERXWWKHDPRXQWRIDGGHGGHscription we would provide to enhance the user experience. For archivists who
regularly process personal papers, these are not new issues and are relevant
whether or not the records under consideration are paper or born-digital. The
level to which we arrange and describe our material must be in keeping with
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the resources at our disposal. As our deadline loomed, we had to decide to what
extent we would describe these records. Yes, we were dealing with a record
FUHDWRU ZKRVH ÀOH VWUXFWXUH DQG ÀOHQDPLQJ FRQYHQWLRQV PDGH LGHQWLÀFDWLRQ
and arrangement relatively easy, but how often will this be the case? One of our
PDLQJRDOVDVDUFKLYDOSURIHVVLRQDOVLVWRHQDEOHRXUXVHUVWRÀQGZKDWWKH\DUH
looking for in our repositories. We also believe that with the prospect of hybrid
collections in which there is substantial amounts of both paper and born-digital
material, users should have the most seamless and coherent experience as possible. We envisioned access tools that would be able to sort, group, and present
the data in categories that both experienced archival researchers and those new
to the archives would recognize and understand.
In the paper component of the collection, Rushdie’s writings are arranged
and fully described to the item level.16 We set our sights on this level of description, knowing that it takes valuable time and money, but with the knowledge that
most of our users expect this degree of access. While the extracted metadata
IURPWKHERUQGLJLWDOÀOHVPD\SURYLGHVRPHFRQWH[W LHWKHÀOHSDWKDQGÀOH
name), it does not resemble the information typically found in the traditional
ÀQGLQJDLGWKDWDXVHUHQFRXQWHUVZKLOHGRLQJUHVHDUFK,QVWHDGRIWKHIXOOWLWOH
RIDQDUWLFOHVKRUWVWRU\RUERRNUHYLHZZHFDQSURYLGHWKHGDWHWKHÀOHZDV
FUHDWHGDQGWKHDSSOLFDWLRQLQZKLFKWKHÀOHZDVFUHDWHGDORQJZLWKWKHIROGHU
in which Rushdie placed it. Is this abbreviated description going to be enough
IRURXUXVHUV":LOOWKH\EHDEOHWRÀQGZKDWWKH\QHHG"%HFDXVHRIWLPHDQG
VWDIÀQJFRQVWUDLQWVWKHZRUNLQJJURXSGHFLGHGWKDWZHZRXOGRQO\EHDEOHWR
SURYLGHWKHQH[WEDVLFOHYHORIGHVFULSWLRQIRUHDFKÀOHWKDWLVWRDVVLJQLWDVXE
series designation that would directly correlate to the paper collection arrangePHQW )RU H[DPSOH HDFK ÀOH GHVLJQDWHG DV D PDQXVFULSW ZRXOG JHW D IXUWKHU
GHVLJQDWLRQHLWKHUÀFWLRQQRQÀFWLRQVFULSWRURWKHUZULWLQJV
Describing Born-Digital Content
One of the most exciting aspects of born-digital archives and receiving entire
FRPSXWHUVDQGQRWMXVWÀOHVRQDGLVNLVWKDWZHFDQSURYLGHQXPHURXVSRLQWV
RIDFFHVV8VHUVFDQREVHUYHDQGUHYLHZWKHÀOHVLQWKHLURULJLQDOFRQWH[WDQG
RUGHUZKLOHDOVREHLQJDEOHWRVHDUFKDQGVRUWYLDYDULRXVPHWDGDWDÀHOGVWKDW
are either automatically harvested or supplied by an archivist. The question still
remains: How do we accurately communicate to our users what we have in
these hybrid collections? There is some discussion of describing born-digital
content in personal papers in the current literature. Michael Forstrom, in his
American Archivist article, discusses the use of archival description as a model

16 See http://pid.emory.edu/ark:/25593/8zv36 in the EmoryFindingAids database (accessed on 8
June 2011).
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for assessing and maintaining the authenticity of copies of electronic records in
manuscript collections. His study focuses on rules in the American standard,
Describing Archives: A Content Standard (DACS), applied to description in
ÀQGLQJDLGV$V)RUVWURPQRWHVWKHUHDUHVHYHUDOHOHPHQWVWKDWDUHOLNHO\WREH
used in the description of born-digital records, including title, name of creator,
DFTXLVLWLRQVDQGUHODWHGPDWHULDOVHOHPHQWV,QDGGLWLRQWKH1RWHVÀHOG>6HFtion 7.1.4] should include details of any migration or reformatting activities
undertaken by the repository since the transfer to archival custody.17
There is much less literature, likely because the circumstances are just starting to arise, about how to integrate the description of born-digital records into
our current practices – primarily our container lists – to truly represent the
hybrid nature of these types of collections. We are currently limited in this
SURMHFWEHFDXVHZHFDQQRWOLQNWKHGLJLWDOREMHFWVWRRXU($'ÀQGLQJDLGGXH
to the collection’s restrictions. For now, the scope note includes a section on the
born-digital component for each relevant series, with instructions to consult the
researcher workstation located in the MARBL reading room for more material.
We also considered treating the born-digital records as a distinct format type
(as we do with audiovisual material or photographs): creating a “born-digital”
series and describing the entirety of the material separately. We abandoned this
option, however, and opted to incorporate description of the born-digital mateULDOXQGHUWKHQDWXUHRIWKHLQIRUPDWLRQWKHÀOHFRQWDLQVVXFKDVKLVZULWLQJV
or correspondence.
Accessing Digital Archives
Because Emory Libraries received Rushdie’s computers with the acquisition of
his personal papers, Emory staff enjoyed the advantages of holding all of the
digital content on site, allowing us to fully conceptualize our plans for the digital archive before we began processing. As mentioned earlier in this article, a
series of early conversations among the members of BoDAR resulted in several
tenets that would inform how we would process and provide access to Rushdie’s
K\EULGFROOHFWLRQ7KHÀUVWRIWKHVHLVDFRPPLWPHQWWRHIIHFWLYHO\EDODQFHWKH
donor’s need for data security and personal privacy, with the needs of current
and future researchers for deep and effective access to rich primary materials.
The second recognizes the importance of representing the paper and digital
components as seamlessly as possible, and by providing the fullest possible
context for the born-digital content. Finally, Emory Libraries prioritized effective access to the born-digital components of the hybrid archive rather than
relegating the needs for researcher access to a secondary or tertiary concern.
7KHVHSULQFLSOHVLQIRUPHGWKHZRUNÁRZDQGEHVWSUDFWLFHVIRUDFFHVVLRQLQJ

17 Society of American Archivists, Describing Archives: A Content Standard (Chicago, 2004).
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and processing the data as well as Emory’s research and development efforts to
create useful and authentic points of access. Because the majority of the digital
content existed within dated systems and unstable hardware, Emory considered
two options that address both preservation and access: migration and emulation. Consideration of these two approaches has been admirably undertaken by
Erik Oltmans and Nanda Kol, Stewart Granger, and Jeffery Rothenberg, among
others.18 In these studies, distinctions are made between the prioritization of the
object in migration and the system in emulation, while diverse arguments are
made about the relative feasibility and sustainability of both options.
Within the realm of born-digital archives, migration offers archivists, curaWRUVDQGRWKHUVWKHSRVVLELOLW\RILGHQWLI\LQJDQREVROHWHRUDWULVNÀOHIRUPDW
DQGWUDQVIHUULQJWKHFRQWHQWRIWKDWREMHFWWRDPRUHVWDEOHFXUUHQWÀOHIRUPDW
As Oltmans and Kol observe, migration is a preservation effort that “focuses
on the digital object itself and aims at changing the object in such a way that
software and hardware developments will not affect its availability.”19 Migration has received less emphasis in the literature because proponents of emulation have published more often and more prominently; nonetheless, migration
does have its advantages. This preservation tactic is well-suited to collections
of “document-like” objects with little dynamic styling or functionality and high
FRQVLVWHQF\LWLVYLWDOIRUFROOHFWLRQVRQGHJUDGLQJPHGLDVXFKDVÀOPDQGDXdio recordings; and has been put to effective use on corporate and government
documents.20 Clifford Lynch asserts that migration is an approach “that is full
of obligations for constant attention.”21 While not a ringing endorsement for
migration, Lynch’s assessment underscores the vigilance required of this tactic,
DVWKHUHFDQEHLQWHUYDOVRIRSSRUWXQLW\EHIRUHDÀOHIRUPDWEHFRPHVFRPSOHWHO\
obsolete that, if missed, renders the digital object illegible.
Born-digital content introduces a debate in the archives between the need to

18 See Erik Oltmans and Nanda Kol, “A Comparison Between Migration and Emulation
in Terms of Costs,” RLG DigiNews, vol. 9, no. 2, http://www.rlg.org/en/page.php?Page_
ID=20571#article0 (accessed on 1 May 2010); Stewart Granger, “Emulation as a Digital
Preservation Strategy,” DLib Magazine, vol. 6, no. 10, http://www.dlib.org.proxy.library.
emory.edu/dlib/october00/granger/10granger.html (accessed on 1 May 2010); Koninklijke
Bibliotheek, “Emulate,” http://www.kb.nl/hrd/dd/dd_projecten/projecten_emulatie-en.html
(accessed on 15 May 2010); Gregory Miura, “Emulation Expert Meeting,” International
Preservation News 40 (December 2006), pp. 39–40, http://archive.ifla.org/VI/4/ipn.html
(accessed on 1 May 2010); and Jeffery Rothenberg, “Avoiding Technological Quicksand:
Finding a Viable Technical Foundation for Digital Preservation” (1999), http://www.clir.org/
pubs/abstract/pub77.html (accessed on 11 July 2011).
19 Oltmans and Kol.
20 See Catherine Lacken, “Prioritising for Migration of Digital Format in Television Archives,”
IASA Journal 17 (2001), pp. 25–28; and Elizabeth Reuben, “Migrating Records from
Proprietary Software to rtf, html, and xml,” Computers in Libraries, vol. 23, no. 6 (June
2003), pp. 30–33.
21 Clifford Lynch, “Preserving Digital Documents: Choices, Approaches and Standards,” Law
Library Journal, vol. 96, no. 4 (2004), pp. 609–17.
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address pressing preservation challenges and the responsibility to attend to future research needs. The critical analysis of migration as a viable preservation
tactic points to the reality that “libraries must consider whether to treat digital
materials as artifacts or simply as intellectual content.”22 The debate over content versus context lies at the heart of the challenges of preserving and providing access to born-digital collections. Jeffery Rothenberg argues for the importance of context, and emulation, by articulating how unique digital objects can
be: “The meaning of a document may be quite fragile, since meaning is in the
eye of the beholder: what may be a trivial transformation to a casual reader may
be a disastrous loss to a scholar, historian, or lawyer.”23 Rothenberg’s insight
into the potential intrinsic value of a digital object articulates the concerns with
digital materiality24 that directs Emory’s efforts to present researchers not only
with the intellectual content but also with as much of the native digital context
of the content as possible.
-XVWDVPLJUDWLRQEHJLQVZLWKWKHLGHQWLÀFDWLRQRIDWULVNÀOHIRUPDWVDQG
objects, emulation as a strategy must also begin with appraisal and analysis.
With emulation, however, the scope of this appraisal is both broader and more
technical. Again, it is worth turning to Oltmans and Kol for a succinct description of archival tactics. Emulation, they explain, “focuses not on the object, but
on the environment in which the object is rendered.”25 7KLVGHÀQLWLRQRIHPXlation paired with their account of migration, highlight the issues of authenticity and comprehensiveness that challenge curators of born-digital archives.
While migration promises availability across endless shifts in hardware and
VRIWZDUHVSHFLÀFDWLRQVLWVREMHFWRULHQWHGYLHZPD\EHWRRQDUURZIRUDUFKLYDO
purposes. The focus on authenticity and context – or paratext26 – that informs
emulation marks it as a promising alternative or complement to migration. Not
ZLWKRXWLWVRZQFKDOOHQJHVHPXODWLRQLQYROYHVVLJQLÀFDQWFRVWRYHUKHDGDQG
GHYHORSPHQWUHVRXUFHVZKLFKH[HPSOLÀHVWKHQHHGIRUFRRUGLQDWHGHIIRUWVLQ
the arena of born-digital archives.
Despite the costs involved with emulation, it “promises predictable, costeffective preservation of original documents, by means of running their original

22 Andrew Pace, “Coming Full Circle: Digital Preservation: Everything New Is Old Again,”
Computers in Libraries, vol. 20, no. 2 (February 2000), p. 55.
23 Rothenberg, p. 4.
24 For a detailed analysis of digital materiality and textual studies see Matthew Kirschenbaum,
Mechanisms: New Media and the Forensic Imagination (Cambridge, MA, 2008).
25 Oltmans and Kol.
26 Paratextual elements “surround [the text] and extend it, precisely in order to present it, in the
usual sense of this verb but also in its strongest sense: to make present, to ensure the text’s
presence in the world, its ‘reception’ and consumption in the form (nowadays, at least) of
the book.” Gérard Genette, Paratexts: Thresholds of Interpretation (Cambridge, MA, 1997),
p. 1.
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software under emulation on future computers.”27 The advantages of emulation
are centred on its holistic approach. If one emulates an obsolete operating system, the concerns about loss, authenticity, and error that plague migration largely disappear. And, though relatively new to digital preservation, emulation is a
ZHOOHVWDEOLVKHGSUDFWLFHLQYDULRXVÀHOGVLQFOXGLQJHQJLQHHULQJDQGFRPSXWHU
science, which provides us with both precedent and guidelines.28 Furthermore,
emulation is a practice that is both reversible, in the sense that original data and
SURJUDPPLQJLVQHDUO\DOZD\VVWRUHGDVEDFNXSDQGYHULÀDEOHEHFDXVHRQHFDQ
test and review an emulation immediately after deploying it.29
In addition to the challenge of sustaining a robust emulation program, emulators can also fail to exactly replicate a computing environment or media experience, thus devaluing the emulated environment.30 As a research tool, emulators
also pose problems because it is complicated to have them communicate with
other networks and accessory devices, especially current ones, given the fact
that the emulated environment is in many ways a technological time capsule.
Finally, the question of emulation is not one resolved by a “yes” or “no” verdict.
,QVWHDGRQHPXVWFRQVLGHUDWZKDWOHYHOWRSURGXFHWKHHPXODWLRQWKHÀOHWKH
application, the operating system, or the hardware.
As the Emory team working on the Rushdie collection explored the advantages and disadvantages offered by migration and emulation, we prioritized
our tenet of creating an authentic researcher experience. The BoDAR Working
Group believed that Graham Barwell’s discussions about originality and auWKHQWLFLW\ZLWKLQWKHÀHOGVRIWH[WXDOVWXGLHVDQGHOHFWURQLFWH[WXDOLW\UHVRQDWH
with born-digital archives.31 These concerns led to a series of questions that
VKDSHGRXUÀQDOGHFLVLRQVRQKRZZHZRXOGSURYLGHDFFHVVWR5XVKGLH·VGLJLWDO
archive. These questions covered such topics as authentic representation, the
value of context with born-digital collections, and the importance of digital
materiality and paratext. Ultimately, we decided that the context and medium
RIWZHQWLHWKDQGWZHQW\ÀUVWFHQWXU\DUFKLYHVDUHRIHTXDOLPSRUWDQFHDVWKRVH
of pre- and post-Gutenberg collections. Scholarly interest in incunabula, early
publishing practices, bindings, paper, manuscript hands, marginalia, and front
and back matter surely will be mirrored in scholarly research into literary and
creative production in the late twentieth century and on. Identifying, categorizing, preserving, and providing access to the materiality of born-digital personal
archives can be of equal importance as attending to the content, depending
upon the extent, medium, and state of a given collection.

27
28
29
30
31

Rothenberg, p. 1.
Lynch, p. 614.
Rothenberg, pp. 19, 28–30.
Lynch, p. 614.
Graham Barwell, “Original, Authentic, Copy: Conceptual Issues in Digital Texts,” Literary
and Linguistic Computing, vol. 20, no. 4 (1995), pp. 416–19.
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Solutions for effectively handling born-digital and hybrid collections are
likely going to include migration and emulation, plus additional new practices
as they emerge. As is true for most archival endeavours, the chosen tool or technique will depend upon an array of criteria, including institutional capacity and
priorities, the merit and nature of the collection itself, and the expectations of
the community likely to engage with the collection. Thus, selection, feasibility,
sustainability, and co-operation remain key components in debates over migraWLRQDQGHPXODWLRQDQGIRUWKHÀHOGDWODUJH
Emory’s Dual Approach to Access
Numerous factors led Emory’s staff to decide on taking a dual approach
to access that includes both migration of data and emulation of systems. In
particular, the nature of the Rushdie collection demanded a holistic approach,
with its inclusion of complete computing environments and its impressive
span covering nearly all of Rushdie’s digital life. Providing tools built on both
migrated data and emulated systems also addressed Emory’s commitment to
attending to authenticity and usability in its researcher tools and access points.
These circumstances and philosophies resulted in our interest in pursuing
both tactics at once and prompted us to conceive of a researcher environment
that would encompass a range of tools, from the novelty of emulation to the
PDLQVWD\RIDUFKLYDOUHVHDUFKWKHÀQGLQJDLG
After the initial organization of the paper records, the Arrangement and
'HVFULSWLRQ8QLWFUHDWHGDGHWDLOHGÀQGLQJDLGDVDJXLGHWRWKRVHPDWHULDOV
6RPHRUJDQL]LQJSULQFLSOHVUHÁHFWHGLQWKHÀQGLQJDLGLQIRUPHGWKHQH[WVWHS
in development, which addressed the need for comparable tools to access the
born-digital content. Emory’s solution involved creating a searchable database
of PDFs that provides familiar functionality and an emulation of the Performa
5400, which enables the researcher to experience the content and context of
Rushdie’s digital material in an authentic and contextual way. BoDAR staff
strove to incorporate relevant connections between the paper material and digiWDOFRQWHQWZKLFKUHVXOWHGLQWKHLQFOXVLRQRIWKHÀQGLQJDLGLQWKHUHVHDUFKHU
workstation and, more importantly, the importing of organizing principles from
WKHÀQGLQJDLGWRWKHPLJUDWHGGLJLWDOFRQWHQW$OOWKUHHRIWKHVHDFFHVVWRROV
²WKHVHDUFKDEOHGDWDEDVHWKHHPXODWLRQDQGWKHÀQGLQJDLG²LQKDELWDVLQJOH
computer workstation in the reading room along with ancillary help documents
(See Figure 2).
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Figure 2. Screenshot of Researcher Workstation Available in the MARBL
Reading Room.
Most users expect to be able to search by keyword; BoDAR, therefore, deFLGHGWRGHYHORSDVHDUFKDEOHGDWDEDVHRIWKH´DVLVµÀOHV5HVHDUFKHUVFDQXVH
LWWRVHDUFKERWKWKHÀOHVWKHPVHOYHVDQGWKHPHWDGDWD7KHOLEUDU\DVSLUHGWR
create a search tool that would mimic common search tools like online, public
access catalogues (OPAC) at academic and public libraries in order to increase
HDVHRIXVHDQGRIIHUVRPHIDPLOLDULW\7KHZRUNÁRZ%R'$5XVHGWRFUHDWHWKLV
VHDUFKDEOHGDWDEDVHLQYROYHGDÀOHWUDQVIHURI´DVLVµÀOHVDQGWKHLUPHWDGDWD
IURP/DXUDWR%HQ%HQWKHQLQJHVWHGWKHVHÀOHVDQGPHWDGDWDLQWRWKH)HGRUD
Commons32 instance we use for the Rushdie digital collection. The next stage
RI ZRUN LQYROYHG FRQYHUWLQJ WKHVH GDWHG 0DF ÀOHV WR D PRUH FXUUHQW DQG DFFHVVLEOHÀOHIRUPDW%HFDXVHZHZDQWHGWKHGDWDWREHVHDUFKDEOHOHJLEOHIRU
researchers, and retain as much original formatting as possible, we chose the
3')$IRUPDWIRUWKHDFFHVVYHUVLRQRIWKHVHÀOHV$VWKHFRQYHUVLRQSURFHVV
EHJDQLWEHFDPHFOHDUWKDWWKHZRUNÁRZZRXOGQHHGWRDFFRPPRGDWHWKUHHGLVWLQFWIRUPVRIGDWDZRUGSURFHVVLQJÀOHVID[ÀOHVDQG(XGRUDHPDLOPHVVDJHV
:KLOHWKHSURFHVVRIFRQYHUWLQJZRUGSURFHVVLQJÀOHVZDVIDLUO\VLPSOHFRQ-

32 For more information about Fedora Commons, see http://fedora-commons.org/ (accessed on
28 February 2011).
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YHUWLQJWKHID[ÀOHVDQGWKH(XGRUDHPDLOPHVVDJHVSURYHGPRUHFRPSOLFDWHG
For instance, the faxes were of particular interest because Rushdie used that
application regularly but the program was no longer available on the Performa
DQGWKHÀOHVFRXOGQRWEHRSHQHGZLWKRWKHUDYDLODEOHDSSOLFDWLRQV3HWHUKDG
to identify and install a version of the Mac fax application, then export the
ÀOHVDVLQGLYLGXDO7,))VDQGÀQDOO\FRPSLOHWKHLQGLYLGXDO7,))VLQWR3')
$GRFXPHQWVWKDWUHSUHVHQWHGWKHRULJLQDOID[ÀOHV7KH(XGRUDPDLOSURYHG
similarly challenging and required Ben to produce custom Python software33
that could read the messages and export them to CERP xml.34 We opted not to
convert this exported CERP into PDF because it was both stable and legible in
its initial exported form. Working with outdated and obsolete applications and
ÀOHIRUPDWVQHFHVVLWDWHVERWKÁH[LELOLW\LQDSSURDFKDQGFUHDWLYLW\LQWHFKQLFDO
problem solving.
2QFHDOOWKH´DVLVµÀOHVZHUHFRQYHUWHGWRDFFHVVLEOHIRUPDWVDQGUHSRVLWHG
Ben began connecting this repository data to a search engine that would make
it accessible and usable for researchers. The combination of tools we use includes GSearch, 35 which puts Fedora in communication with the search engine,
Apache Solr.36%HQFRQÀJXUHG*6HDUFKWRUHDGWKHGDWDDQGPHWDGDWDLQ)HGRUD
and then load it into the Solr search engine, using XSLT.377KHÀQDOVWDJHRIWKLV
technical development involved Ben writing a Web application using Django38
that could act as a user interface for the indexed content.
$V WKLV )HGRUD FROOHFWLRQ RI SXEOLFO\ YLHZDEOH 3') ÀOHV ZDV EHLQJ FRPpiled, Emory worked with Resonance, a Web design contractor, to develop a
look and feel for the entire researcher workstation, as well as wireframes and
graphic design for the user interface we would deploy using a Web browser
application on the local machine in the MARBL reading room. Our technical
leads, Ben and Peter, then implemented these graphic design components on
both the research workstation and the searchable database (see Figures 2 and 3).
The deployed version of the searchable database includes keyword searching
across the collection of PDFs, browsing by series and sub-series, and brows-

33 To learn more about the Python programming language, refer to its official website, http://
www.python.org/ (accessed on 28 February 2011).
34 For more information about CERP and CERP xml, see http://www.siarchives.si.edu/cerp/
(accessed on 28 February 2011).
35 For detailed information about Fedora Commons and GSearch, see http://fedora-commons.
org/download/2.2/services/genericsearch/doc/index.html (accessed on 28 February 2011).
36 More information about Apache Solr may be found at http://lucene.apache.org/solr/#intro
(accessed on 28 February 2011).
37 XSLT is a language that can transform documents encoded in Extensible Markup Language
(XML) into other formats or XML documents. For more information, see http://www.
w3.org/TR/xslt (accessed on 28 February 2011).
38 Details and specifications for Django may be found at their official website, http://www.
djangoproject.com/ (accessed on 28 February 2011).

Archivaria, The Journal of the Association of Canadian Archivists – All rights reserved

A Comprehensive Approach to Born-Digital Archives

83

LQJE\ÀOHIROGHUDQGGLUHFWRULHV)XUWKHUPRUHDVWKHUHPDLQLQJFRPSXWHUVDUH
processed and made accessible, researchers will be able to browse by computer.
BoDAR’s interest in keeping the paper components of Rushdie’s collection in
FRQYHUVDWLRQZLWKWKHGLJLWDOÀOHVSURPSWHGXVWRLQFOXGHEURZVHFDWHJRULHVWKDW
HFKRWKHRUJDQL]DWLRQRIWKHÀQGLQJDLGVZKLOHWKHFRQWH[WULFKHPXODWLRQWRRO
inspired us to provide directory and folder browsing.

Figure 3. A Screenshot of the Searchable Database Available on the Research Workstation in the MARBL Reading Room
For the second important point of access into Rushdie’s Performa 5400, the
BoDAR staff decided to recreate the original computing environment in which
he worked. Emory wants researchers to log in to a digital space that will provide a view into Rushdie’s computer exactly as he saw it while researching and
ZULWLQJ-XVWDVUHVHDUFKHUVRIQLQHWHHQWKFHQWXU\ÀFWLRQDUHLQWHUHVWHGLQERRN
covers and bindings, current and future scholars will be interested in the digital
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environment that supported Rushdie’s literary production. Enabling researchers to securely access processed materials within the original operating system,
DQGWRYLHZ5XVKGLH·VÀOHGLUHFWRULHVDQGGHVNWRSUHTXLUHG%R'$5WRFUHDWH
an emulated environment of the Performa 5400. This research tool acts as an
H[DFWUHSOLFDRIWKHRULJLQDOPDFKLQHDQGLVSRSXODWHGZLWKÀOHVPDUNHGE\WKH
processing archivist with the verdicts “as is” and “virtual only.” This approach
provides researchers with an innovative means of exploring Rushdie’s digital
life.
Authentic images of the disk itself fueled our development efforts to create
the emulated environment of Rushdie’s earliest computer. Peter used SheepShaver, an open source, PowerPC, Apple Macintosh emulator, to emulate the
operating system of the Mac Performa 5400. SheepShaver is capable of emulating Mac OS 7.5.2 through 9.0.4 and has been open source since 2002.39 The
software is no longer actively developed by its creators, but they still support
it and it is also well supported by a community of hobbyists. The software reTXLUHGVRPHFRQÀJXULQJE\3HWHULQRUGHUWRVHUYHWKHQHHGVRIRXUSURMHFWEXW
his communication with developers and hobbyists provided all the information
he needed. Finally, because we own the computer, its operating system, and the
ROM chip40 that is necessary for emulating the disk image, we were not violating any copyright or intellectual property laws.
Once the original environment was effectively emulated, Peter deleted all
WKHXVHUJHQHUDWHGÀOHVFUHDWHGE\5XVKGLHOHDYLQJLQSODFHRQO\WKHRSHUDWLQJ
V\VWHPVRIWZDUHDSSOLFDWLRQVV\VWHPSUHIHUHQFHVDQGRWKHUÀOHVDQGGDWDWKDW
would have been pre-loaded on the computer before Rushdie’s use. With all of
5XVKGLH·V ÀOHV UHPRYHG 3HWHU WRRN WKH OLVW RI YHUGLFWV FUHDWHG E\ /DXUD DQG
UHORDGHGDQ\ÀOHVWKDWZHUHPDUNHG´DVLVµRU´YLUWXDORQO\µLQWRWKHHPXODWHG
HQYLURQPHQW7RDVVXUHDXWKHQWLFLW\DQGDFFXUDF\WKHSHUVLVWHQWLGHQWLÀHUVDVVRFLDWHG ZLWK HDFK ÀOH ZHUH XVHG WR ORFDWH WKRVH WKDW ZHUH WR EH WUDQVIHUUHG
back into the emulation. BoDAR decided to take this approach of stripping
the emulation and then re-populating it with approved data in order to ensure
that no restricted data would remain; this also guaranteed only approved content would make it into the MARBL reading room. With the emulation and its
YHWWHGDQGDSSURYHGÀOHVLQVWDOOHGLQWKHUHVHDUFKHUZRUNVWDWLRQUHVHDUFKHUV
are able to launch an exact replica of Rushdie’s Performa 5400 with all of its
authentic and at times unstable, mid-1990s Mac attributes (see Figure 4). The
error messages that popped up when Rushdie booted up the machine appear on

39 For more information on SheepShaver, refer to its official website at http://sheepshaver.
cebix.net/ (accessed on 28 February 2011).
40 The role of the ROM chip in emulation and its impact on copyright is further explained in
documentation on using SheepShaver and other MAC emulators, which is available at http://
www.emaculation.com/doku.php/sheepshaver_mac_os_x_setup (accessed on 28 February
2011).

Archivaria, The Journal of the Association of Canadian Archivists – All rights reserved

A Comprehensive Approach to Born-Digital Archives

85

the screen of the emulator. The applications that failed to launch when Rushdie
last used his computer, fail to launch for researchers and archivists. The directoU\VWUXFWXUHGHVNWRSXVHUSUHIHUHQFHVDQGÀOHQDPLQJFRQYHQWLRQVHVWDEOLVKHG
by Rushdie are also still intact and await exploration. Though it can be startling
to users, the emulation allows researchers to fully interact with Rushdie’s digiWDOFRQWHQWÀOHVFDQEHPRGLÀHGGLUHFWRULHVFDQEHGHOHWHGDQGJDPHVFDQEH
played. It seems that changes are actually made to the data itself, but each time
the emulated environment is launched it refreshes the disk image, resetting to
WKHRULJLQDOLPDJH1RFKDQJHVDUHVDYHGDQGQRPRGLÀFDWLRQVDUHNHSW

Figure 4. Screenshot of Rushdie’s Performa 5400 Emulation Currently
Available to Researchers
At the moment for Emory, the ideal approach is to have both migrated data
and emulated systems available to researchers simultaneously. These tools can
EHXVHGLQWDQGHPVHHNDQGÀQGLQWKHGDWDEDVHWKHQH[SORUHUHOHYDQWÀOHVLQ
their native context through emulation; use the database alone for speedy text
searches where digital context is not informative; or engage in digital archaeology by exploring the system itself.

Archivaria, The Journal of the Association of Canadian Archivists – All rights reserved

86

Archivaria 72

Researcher Needs
Emory thought it especially important to experiment with research access that
leverages the digital nature of the material. Borrowing Gérard Genette’s print
notion of paratext, the Emory Libraries believe that presenting researchers
ZLWK RQO\ WKH GLVFUHWH ÀOHV LQ PLJUDWHG IRUP IDLOV WR SURYLGH WKH IXOO GLJLtal paratext – the native digital environment and context – of these primary
UHVRXUFHV (PXODWLRQ RQ WKH RWKHU KDQG HPSRZHUV WKH WZHQW\ÀUVWFHQWXU\
archival sleuth by providing a much fuller context, offering an insider’s view
into computing, and enabling research not only into the content but also the
technological medium itself and how it might impact literary production.
Emory’s commitment to developing authentic and useful researcher interfaces has led to numerous inquiries into information-seeking needs. Before
we even began processing the content, we undertook research into studies on
information-seeking behaviour and information seeking in archival settings. A
PRGHORIDUFKLYDOUHVHDUFKWKDWKDVLQÁXHQFHGWKLVSURMHFWLVRQHVHWIRUWKE\
:HQG\'XIIDQG&DWKHULQH-RKQVRQ'XIIDQG-RKQVRQLGHQWLÀHGIRXUVWHSVLQ
DUFKLYDOUHVHDUFK´ RULHQWLQJRQHVHOIWRDUFKLYHVÀQGLQJDLGVVRXUFHVRUD
collection; 2) seeking known materials; 3) building contextual knowledge; and
4) identifying relevant material.”41 Absorbing this model and its four steps into
WKHGHVLJQRIWKHUHVHDUFKHULQWHUIDFHVKHOSHGWRGHÀQHQHHGHGWRROVVXFKDV
interfaces that emphasize context (e.g., the emulated environment), varied help
documents, and a database that can be both searched and browsed.
As soon as a prototype of the tools became available, BoDAR staff began
a series of internal user tests to assure the functionality and usability of the
researcher workstation before its February 2010 launch in the MARBL reading
URRP7KLVXVHUWHVWLQJSURGXFHGÀQGLQJVWKDWSURPSWHGERWKLPPHGLDWHLPprovements to the interface as well as enhancements that were prioritized but
planned for later versions of the tool. For example, of the eight users who tested
the researcher workstation, more than half of them were puzzled by empty foldHUV WKH\HQFRXQWHUHG LQ WKH HPXODWHG HQYLURQPHQW5HVWULFWLRQV RQÀQDQFLDO
personal, and unpublished material resulted in numerous empty folders on the
Performa. Users wondered if the folders were supposed to be empty, or if the
system was erroneous or incomplete. In response, BoDAR decided to mark the
restricted folders by using colour labels provided in the Mac Operating System
(OS), and adding a comment that the folder was restricted in the File Info metaGDWD7KLVHQKDQFHPHQWWRWKHHPXODWLRQUDLVHVVRPHGLIÀFXOWTXHVWLRQV7KH
emulation tool aims to authentically represent the digital environment in which

41 Wendy Duff and Catherine Johnson, “Accidentally Found on Purpose: Information-Seeking
Behavior of Historians in Archives,” Library Quarterly, vol. 72, no. 4 (October 2002), p.
472.
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Rushdie wrote, but researchers’ need for clarity in that environment required us
as archivists to introduce new data into that emulation. Ultimately, we decided
WKDWWKHUHVHDUFKHU·VFRQIXVLRQRYHUHPSW\IROGHUVMXVWLÀHGWKLVLQWUXVLRQ7KH
colour-coding and noting of restricted content is a direct response to the need
for privacy that prompted the removal of the data; BoDAR ultimately decided
that one archival intervention (removal of sensitive data) warranted a balancing
one (acknowledgement of the missing content).
Current efforts at gathering and responding to researcher feedback involve
tracking data about users interacting with the Rushdie materials and then compiling it so that we can compare it with the use of our other collections. The
Rushdie collection was one of MARBL’s top ten most used collections for 2010
and the numbers promise to be the same in 2011. Of these users, more than half
make use of the digital content. Through follow-up interviews and further data
tracking we intend to better understand why the digital material is used (or not)
and how researchers interact with digital content.
Of the researchers who used the digital material, several engaged in only
cursory exploration, wanting to get a sense of the content and the interfaces.
Early feedback from some researchers who have used the digital archive more
H[WHQVLYHO\ UHYHDOV WKDW WKH\ HQFRXQWHU LQLWLDO GLIÀFXOW\ ZLWK WKH HPXODWLRQ
mainly because it is an old operating system. We quickly forget the computing
DVVXPSWLRQVZHWDNHIRUJUDQWHG2QHUHVHDUFKHUGHVFULEHGKLVÀUVWIRUD\VLQWR
the emulated environment as “liminal shock,” because the overall experience is
rooted in a current Mac workstation but his interaction with the content itself is
embedded in a mid-1990s OS and some cranky mid-1990s software.
Such responses and reactions raise issues around archival methodologies.
The introduction of born-digital content, legacy formats, and obsolete software
applications places new demands on researchers. Researchers interested in primary sources from the latter part of the twentieth century and the whole of the
WZHQW\ÀUVWFHQWXU\PD\YHU\ZHOOKDYHWRPRGLI\H[LVWLQJUHVHDUFKPHWKRGRORgies or develop new ones, such as critical analysis of emulated environments.
Furthermore, tools for researching born-digital content will prompt researchers to develop means of assessing the integrity and authenticity of the archival
content these tools deliver. MARBL plans to continue tracking researcher use,
conducting follow-up interviews when appropriate, and undertaking user studies to better understand and address researcher needs.
Ongoing Work at Emory
:LWKWKHÀUVWVHWRIGDWDQRZDYDLODEOHWRUHVHDUFKHUVLQWKH0$5%/UHDGLQJ
room, MARBL staff are anxious to add new functionality and new content
to the researcher workstation. Based on continued user studies, the staff will
plan for, and implement, new user tools within the researcher workstation (e.g.,
text analysis tools and data visualization applications) as well as personalized
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features within the searchable database (e.g., saved searches and personal
researcher “bookshelves”). In addition to these researcher tools, MARBL
SODQVWRZRUNZLWKYDULRXVSDUWQHUVWRGHYHORSHIÀFLHQWDQGVXVWDLQDEOHPHWKRGV IRU UHGDFWLQJ FRQWHQW VR WKDW ÀOHV FRQWDLQLQJ UHVWULFWHG HOHPHQWV FDQ EH
redacted and made available to researchers. MARBL also wants to continue
processing Rushdie’s born-digital content so that within the next few years,
the approved content from all four machines and the external hard drive is
available for researcher access.
More broadly, the library is currently establishing a digital analysis lab for
ERUQGLJLWDODUFKLYHVZKLFKZLOODOORZ0$5%/WRPRUHHIÀFLHQWO\FUHDWHGLVN
LPDJHVUHYLHZERUQGLJLWDOFRQWHQWIRUGDPDJHGRUFRPSURPLVHGGDWHVÀOWHU
IRUÀOHGXSOLFDWLRQFUHDWHDQGDVVLJQ0'FKHFNVXPVDQGUHYLHZWKHVXEVWDQtive quality of a born-digital collection.42 We are also currently shifting the
repository infrastructure for digital archives from an isolated repository to one
that is included within the larger data management system supported by Emory
Libraries, though this shift requires the addition of numerous security measures
LQFOXGLQJHQFU\SWLRQDQGDFXVWRPL]HGÀUHZDOO%HFDXVHVRIHZDUFKLYHVFXUrently provide access to born-digital or hybrid collections and none other than
MARBL currently provide access through emulation, the library is also keenly
interested in pursuing user studies into the information-seeking behaviour of
the researchers exploring these collections. While novel and unique now, these
materials will soon become the mainstay of contemporary archival collections;
libraries and archives must, therefore, explore how researchers wish to interact,
save, and transport important primary resources of the twentieth and twentyÀUVWFHQWXULHV
Conclusions
Throughout the early work on Rushdie’s hybrid collection and the acquisition of other hybrid and born-digital collections, Emory’s staff have learned
some important approaches to acquiring, preserving, and providing access to
K\EULGDQGERUQGLJLWDOFROOHFWLRQV:KLOHPDQ\RIWKHVHÀQGLQJVKDYHEHHQ
mentioned and discussed throughout this paper, several are worth delineating
KHUHWKHQHFHVVLW\RIFROODERUDWLRQWKHQHHGWRHQJDJHZLWKRWKHUÀHOGVDQG
communities; the role of pre-acquisition consultations with donors and content
creators; the importance of triage and appraisal; the value of collection-

42 Other groups and institutions are already providing important examples and best practices for such archival forensic workstations. Significant examples include the AIMS grant
already mentioned, the work undertaken by Jeremy Leighton John and his colleagues at the
British Library, and the recent CLIR report, Digital Forensics and Born-Digital Content in
Cultural Heritage Collections (2010, Washington, DC) by Matthew Kirschenbaum, Richard
Ovenden, and Gabriela Redwine.
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VSHFLÀFSURFHVVHVDQGZRUNÁRZVDQGWKHQHHGIRUFRRSHUDWLYHWRROGHYHORSment.
Collaboration
Collaboration both within a given institution and with the larger community
is essential to the success of developing sustainable, digital archive programs.
Collaborating across divisions at Emory proved vital to the early success of
our digital archives efforts, and we recommend any institution undertaking
digital archives work to solicit experts in archives, information technology,
DQG DFDGHPLF UHVHDUFK IRU WKHLU ZRUNLQJ JURXS RU WHDP 6WDIÀQJ D K\EULG
working group is an important form of collaboration, but institutions must also
engage with the broader community for support and guidance on developing
best practices, standards, and identifying useful tools. Emory’s participation
in collaborative grants, symposia, and digital archives meetings has provided
XVZLWKLQYDOXDEOH LQVLJKWV LQWR IRUHQVLFV ZRUNÁRZVGRQRUQHJRWLDWLRQVDQG
researcher expectations.43 Ultimately, broad and deep collaboration throughout
the archival profession will be essential to the success of archives and libraries as they manage, preserve, and provide access to born-digital collections.
Software registries, hardware repositories, analysis and processing tools,
VHFXUHUHGXQGDQWVWRUDJHÀOHIRUPDWUHJLVWULHVDQGSUHVHUYDWLRQJXLGHOLQHVDUH
but a sampling of the necessary components to archiving born-digital materials. It is neither sustainable nor sensible for any institution to attempt mastery
in each and every area.
Learning from Diverse Communities
As new technologies and personal computing habits impact the format of personal and organizational archives, curators and archivists will need to be open
WRDUFKLYDOVROXWLRQVDQGDSSURDFKHVIURPXQH[SHFWHGÀHOGVDQGFRPPXQLWLHV
such as early computing hobbyists and enthusiasts, among others. For example,
standard practices for computer forensics among law enforcement agencies and
legal experts have informed early work in acquiring and analyzing disk images
for archival storage, processing, and access. Documentation and guidance from
Mac enthusiasts advanced our work with Rushdie’s early Macintosh computers.

43 For example, Emory staff participated in an NEH Office of Digital Humanites Start-up
Grant, which resulted in important new partnerships and the following paper: Matthew
Kirschenbaum (Project Director), Erika Farr, Kari M. Kraus, Naomi L. Nelson, Catherine
Stollar Peters, Gabriela Redwine, and Doug Reside, “Approaches to Managing and Collecting
Born-Digital Literary Papers for Scholarly Use,” a National Endowment for the Humanities
Office of Digital Humanities white paper, available at http://www.neh.gov/ODH/Default.
aspx?tabid=111&id=37 (accessed on 28 February 2011).
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(DUO\GLJLWDODUFKLYHVLQLWLDWLYHVGHPRQVWUDWHERWKWKHQHHGIRUDQGWKHEHQHÀW
RILPSRUWLQJWRROVDQGSUDFWLFHVIURPGLVSDUDWHÀHOGVDQGGLVFLSOLQHV
Working with Donors
Because of the great potential for content creators to shape their own digital
archives, archivists and curators must work with donors before and during the
acquisition process. There are several groups and projects that have developed
useful tools to work with donors as archival repositories start acquiring more
born-digital material. The Andrew W. Mellon Foundation-funded AIMS project – Born-Digital Collections: An Inter-Institutional Model for Stewardship
– developed a survey to be used as a prompt sheet for phone or face-to-face
interviews with donors by curators or digital archivists.44 It includes questions
that attempt to assess an individual or organization’s digital life, and provides
a practical template for conversations with donors that can be undertaken by
institutions both large and small.45 Institutions should develop appraisal techniques appropriate to born-digital content that allow the pre-acquisition assessment of digital material and hardware. For example, an institution may decide
that it cannot actively collect hardware if there is little or no data housed on
LW,IDGRQRUUHYHDOVWKDWKHRUVKHNHSWWKHPDMRULW\RIKLVGDWDRQÁRSS\GLVN
drives or an external hard drive, and there are no plans to provide emulation as
an access tool, the institution may choose not to acquire the monitor, keyboard,
or even the CPU. In addition, the staff member working with the donor should
have an accurate sense of what the institution is interested in preserving and
capable of acquiring.
Triage and Appraisal
,WLVYLWDOWRLQYHVWVLJQLÀFDQWWLPHDQGHIIRUWLQWRWKHLQLWLDOVWDJHVRIDSSUDLVDO
accessioning, and triage, as the outcomes from these early stages of work can
dictate the quality of the processed and accessible collections. For example,
the decision not to make a disk image of a hard drive will greatly inhibit your
ability to provide emulation as an access option in the future. Depending on
your institution’s budget and priorities, the initial information gained while accessioning the born-digital material may be the only information available for
TXLWHDZKLOH%HLQJDEOHWRJOHDQDVPXFKLQIRUPDWLRQDVSRVVLEOH HJÀOH
W\SHVDQGWKHQXPEHURIÀOHV LQWKDWÀUVWSDVVZLOOHQDEOH\RXDQG\RXUDGPLQ-

44 Another example of the importance of collaboration within digital archives, this project
team includes staff from the University of Virginia, Stanford University, the University of
Hull, and Yale University.
45 Available at https://docs.google.com/document/d/1-zhAUIAOyvBmGvmi-jHeQZOLbsOb
Nxt5j8SOZPQAYEo/edit?hl=en_US&authkey=CKnE4ogP (accessed on 8 June 2011).
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istration to make better decisions about processing priorities and approaches.
0RVW LPSRUWDQWO\ UHFRUG DOO RI \RXU ÀQGLQJV DQG GHFLVLRQV DQG NHHS WKHVH
GRFXPHQWDWLRQÀOHVLQDQDFFHVVLEOHEXWVHFXUHORFDWLRQ
&ROOHFWLRQ6SHFLÀF3URFHVVLQJ
$UFKLYHVVKRXOGGHYHORSDÁH[LEOHDQGFROOHFWLRQVSHFLÀFDSSURDFKWRSURFHVVing and providing access to hybrid and born-digital collections. Archivists can
rely on many of the same criteria used for paper collections that have informed
decisions about appraisal, processing prioritization, and arrangement and
description. These principles still apply, regardless of format. Some collections
will warrant item-level description, emulation, and/or a full text searchable database, while others may not. Criteria that can be used to assess the amount and
type of arrangement and description, and subsequent access options should be
familiar to archivists, including historical or literary value, quantity of material,
type and formats of software and hardware, anticipated use, and institutional
commitment.
Tool Development
This pressing need underscores the importance of cross-institutional collaboration as the scale of required tool and standards development far surpasses
the resources and expertise of any single institution. The early tools that have
emerged (e.g., Archivematica46) rely on collaborative efforts for development,
testing, and implementation, and even those tools are still in their infancy. As
more diverse organizations – large or small, public or private, technologically
enabled or restricted – begin working with born-digital materials, tools for digital archives will hopefully become more robust and more varied. A solid solution for a large university archive will not likely meet the needs or resources of
a small, specialized library.
In closing, our early efforts at Emory to acquire, process, preserve, and
provide access to born-digital materials that are a part of larger archival colOHFWLRQV KDYH WDXJKW XV WKDW LQTXLVLWLYHQHVV ÁH[LELOLW\ DQG WHDPZRUN ZLOO EH
requirements for any digital archives endeavours we undertake in the future.
We recommend that organizations of all kinds should, at the very least, begin
developing approaches for born-digital archives that address donor relations,
collections policies, and long-term storage. While it seems a modest start, basic documentation that details digital material on hand, how and when it was
acquired, and its format, at least establishes a baseline for an institution’s col-

46 For more information on Archivematica see http://archivematica.org/wiki/index.
php?title=Main_Page (accessed on 8 June 2011).
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lections and maps the digital collections themselves. Basic policy development
and documentation of digital material, when combined with engagement with
the emerging communities around born-digital and hybrid archives, will adequately position institutions to develop their own digital archives program
when resources and priorities allow.
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