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Chapter XIX
Digital Preservation by Design
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ABSTRACT

Current knowledge is produced, disseminated, and stored in digital format. This data will not be preserved
by benign neglect; digital information will be preserved only through active management. This chapter
will provide a theoretical foundation for digital preservation, an overview of current best practice for
digital preservation, and a research agenda as well as a proscriptive framework by which to design

digital preservation into a system.

INTRODUCTION

An ever-increasing percentage of data, informa-
tion, and expertise is being documented and dis-
tributed in an exclusively electronic medium. Our
cultural history is now digital. Not only are family
histories now being created with digital cameras,
almost all current events are captured digitally.
Newspapers, magazines, and books are produced
digitally. Virtually all published photographs are
created digitally—35mm film is nearly extinct.
All broadcast media is digital. Radio is recorded
digitally—audiotape is nearly extinct. Television
is produced and delivered digitally. Movies will be
distributed digitally within the next few years. Not
just cultural history, but predictions are that schol-
arly output will be exclusively digital by 2010.

Businesses, as producers of knowledge, create
many documents that contribute both to our cul-
tural history and to the scientific record. Contracts,
white papers, marketing and promotional materials,
audio and video documentaries of important oc-
casions, and people in the company are important
not only to the company but to the world. All types
ofresearch—from pharmaceutical and medical, to
electronics and computer science, to new power fuel
and energy technologies—are business activities,
and all digital. From buildings to clothing, almost
all design is digital. All commerce is digital. Cur-
rent knowledge is produced, disseminated, and
stored in digital format.

Whatis the problem? Isn’tinformation in digital
form more secure than paper? It is not a matter
of degree, it is a matter of understanding the dif-
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ferences between a fixed media and digital. While
paper can be put in a box on a shelf, digital objects
are increasingly expensive to store because the
media needs to be replaced on a three- to five-year
schedule. Unlike paper which will remain useable if
put in a relatively safe place, digital objects require
constantand perpetual maintenance. Digital objects
depend onand are bound to atechnical environment
and infrastructure. As the environment changes, so
might the objects. And as the digital objects become
more complex, the problems just increase. Data will
notbe preserved by benignneglect. Digital materials
will only be preserved by active management.

Because so much information exists only in
digital format, concern about our ability to keep
this information available and usable for the future
is increasing. In August, 2006, a prime example of
a digital disaster made headlines. Tapes with very
high-quality pictures of the first moon walk in 1969
havebeenreported asmissing. Toadd insultto injury,
the only remaining tape drive that can read these
tapes is scheduled to be retired within the year. The
missing tapes have a much higher quality picture
than what was seen on, and recorded for, television
(Macey, 2006). The loss is incalculable.

Businesses, governmental agencies, libraries,
archives, and museums all need solutions to these
problems. Over the past 10 years, digital preserva-
tion has emerged as an important area of research
in both computer science and information science,
at a national and international scale. Much of the
research indigital preservation is coming from digi-
tal library programs more than from the traditional
academic research community. Digital preservation
is defined as:

...the managed activities necessary: (1) For the
long-term maintenance of a byte stream (includ-
ing metadata) sufficient to reproduce a suitable
facsimile of the original document and (2) For the
continued accessibility of the document contents
through time and changing technology. (RLG &
OCLC, 2002)

This chapter will provide a theoretical founda-
tion for digital preservation, an overview of current
best practice for digital preservation, and aresearch
agenda.
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DIGITAL PRESERVATION
STRATEGIES

In a research area that is only 10 years old, it
seems almost silly to talk of the “early days”; but
in the early days, the focus of the conversation and
theorizing revolved around preservation strategies.
Three strategies emerged: technology preservation,
technology emulation, and data migration. These
are best defined though example. We will use the
trivial example of a CD-ROM application that
provides a virtual tour of the Vatican.

Thetechnology preservation strategy proposes
to save the technology platform for an application
to preserve not only the data, but the “look and
feel” as well. In our example, we would need to
save the CD-ROM, a computer with a CD-ROM
reader with the appropriate read speed as well as
the correct operating system for the CD-ROM
application software. In order to take the virtual
tour, one would need to use that specific computer.
Known as the museum-style approach (UKOLN,
2006), one can see the attraction to this model—it
seems simple to just keep the hardware function-
ing. However, its simplicity is also its downfall.
Depending on the number of applications to be kept
functioning and the number of different platforms,
the complexity will escalate until the cost becomes
prohibitive. But the most significant failure point
is that eventually, due to the increasing age, the
hardware and storage media will fail irrevocably.
Preserving the hardware as a scientific artifact for
the future is a worthy goal. A number of museums
are collecting computers. The Science Museum
and the Computer Conservation Society in the
UK are primary examples (UKOLN, 2006). But
as a preservation strategy, because of its obvious
weaknesses, it was never considered to be a seri-
ous option.

Like technology preservation, technology emu-
lation is a strategy that has as its goal the preserva-
tion of the complete functionality of the original
system. This strategy is based on the premise that
system behaviors can be defined independently
from its implementation. With the description of
behavior, an engine could be developed that would
re-create those behaviors. Alternatively, the source
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