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INTRODUCTION

The authors define “intellectual creations” as human
expressionsembodiedintext, music, or other formsof art.
Increasingly, weencodethesecreationsindigital formats
that have extremely short life cycles. Eventually, back-
ward compatibility islost. Thus, after very little time, a
digital encoding format becomes obsol ete, and intellec-
tual works encoded in the format may become irretriev-
able. In contrast, the cultural worth of an intellectual
creation may not be realized for generations. Addition-
ally, future generations must access artifacts, including
intellectual creations, tounderstand acultureinhistorical
context. We contend that technology —intensive storage
and mani pul ation of datamay resultinaninability togain
thisaccess. Technology creatorshave some responsibil-
ity tofacilitatefutureretrieval through careful documen-
tation, and by sel ectivemaintenance of hardwarethat may
be required to access archival media.

BACKGROUND

Cultural artifacts nearly always outlive the technol ogies
that made them possible, which is particularly obvious
with digital technology. Imaginethe discovery hundreds
of years from now of a floppy diskette containing a
document written in WordStar®. Once a code has been
lost, have all textswritten in that code been lost aswell?

At some point, supporting atechnology is no longer
economically viableif it isabandoned by enough people.
It ceasestoexist exceptinarchival form. Currently, home
videocassettes are being replaced by the DVD (Digital
Video Disc), which subsequently will al so be superceded.

Linguistsstressthe organic nature of language, which
it isin constant evolution. Grammars are codifications
constructed of “snapshot images” of spoken and written
language usage. Despite the fact that both are considered
examples of English, speakers of the vernacular of
Shakespeare and the vernacular of rap music would find
each other incomprehensible. With technology, as with
language and culture, timing is everything, and context

plays an important role in shaping how we interact with
each other and with technology.

HOW DO WE KNOW ABOUT PAST
CULTURES?

In engineering, Shannon (1948) described elements of a
communicationssystem: Aninformation source generate
data. A transmitter encodes information to travel over a
channel through distance and time. At the other end, a
receiver decodes the signal for the destination, which is
the person or thing for which the message is intended.
Sincewe areworried about humans, we consider them to
be the source and destination. While parts of the
transmission system have changed greatly over time, one
could certainly argue that technology has caused the
other portions of the system to change morerapidly than
thehuman elements. Linguists, beginning with Ferdinand
de Saussure, established semiotics as a science of signs,
which likewise focuses on the sender and the receiver of
amessage. Semiotics also posited the arbitrary nature of
the sign and looked at the ways human languages encode
and transmit messages. (Saussure, 1974).

Physical artifacts that survive from the distant past
reveal much about a culture, depending on their purpose
andthequality of materialsfromwhichthey aremade. Our
record from ancient civilizationsis far from perfect, but
archaeologists can construct some details about them
from these clues.

Significant events have often been recorded in the
living embodiment of astoryteller, and oral traditionsstill
form an important part of many cultures. The historical
record has often been related by language, as well as by
performance (e.g., a ritual dance). Some of these oral
histories survived long enough to be recorded in other
morepermanent media. However, not only havemany oral
traditions died with the last generation of storyteller,
others have assumed inaccuracies and exaggerations as
aresult of being passed serially through generations.

As languages evolved and became standardized, it
became possible to encode events in written form. Be-
cause writing has traditionally been the province of the
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learned few, written documents were recorded on long-
lived media, and special care was accorded to their stor-
age. Fortunately, many ancient documents have sur-
vived, albeit, with significant degradation. Given the
constant changeinalivinglanguage, whenaculturedies,
thelanguage often dieswithit. Language expertsattempt
to reconstruct meaning by looking for patterns that may
establish types of words and contexts and similaritiesto
more modern languages.

In addition to printed text, human expression is also
accomplished through arti stic means such asmusic, paint-
ing, and dance. Whileweonly have been ableto preserve
musical and dance performances for arelatively recent
portion of human history, for centuries we have had a
written procedurefor recreating music, using notes, mea-
sures, and time definitions. The methods for recording
danceinstructionsaremuchlessstandardized andrely on
interpretations and tradition.

Art works degrade over time, depending on the types
of inks, paints, or dyesused, the mediaonwhichthey are
deposited, and overall interaction with the environment.
Even sculpture is subject to environmental degradation,
such as damage from acid rain.

THE INTRODUCTION OF
TECHNOLOGY

The invention of the printing press made wide distribu-
tion of printed information possible, and wood pulp-
based paper made it affordable for the general public.
However, unlikeexpensivefiber-based paper, pul p-based
paper has usually been manufactured through an acid-
based process, and residual acid in the paper eventually
destroysit. Thus, paradoxically, fiber-based books from
the 19" century are often more legible than their 20"
century wood pulp counterparts.

Text

Text wasthefirst meansof expressionto beconvertedinto
electrical form. Infact, textwent “directtodigital.” Morse
codeisaduration-encoded digital signal, unrecognizable
to anyone who does not understand it. Initially, storage
was primitive, used mainly to “buffer” the information
until ahuman could reconvert it to text. Thus, long-term
storage and archiving of Morse code traffic was not an
issue.

Thefirst modern bit encoding of text occurredin 1874.
EmileBaudot, aFrenchtel egraph engineer, devised a5-bit
code for each letter of the alphabet. Unlike Morse code,
each symbol had afixedlength representation, dependent
only onthe presence or absence of electrical current. The

Baudot codewas durable, used by news serviceteletype-
writersthroughout the 1970s (Freed, 1995). Crude paper
tape punches were often utilized for storage. The digital
code could be read, albeit slowly, merely by holding the
tape up to alight.

ASCII (American Standard Code for Information In-
terchange) uses 7 bits. The added bits allowed upper and
lower case letters, as well as numbers, punctuation, and
other special characters. It endures as the “plain text”
standard.

Theriseof WY SIWY G (what you seeiswhat you get)
computer interfaces, and the avail ability of sophisticated
word processing programs, made it possible to digitally
encode additional expressionstotext. Different art styles
of text (fonts) could be used, and these could embody
visual variations such as italics, bold, superscripts and
subscripts, and underlines. Word processing evolved to
encode these variations. Thiswas accomplished by add-
ing bitstotheoriginal text data, or by software commands
that controlled asection of ASCII text. Thesetechniques
represent a deviation from international standards into
conventions of the word processing software. As the
level of sophisticationincreases, webecomeincreasingly
unable to understand an encoded section of text without
the software used to create it. In fact, the actual text
becomes only atiny portion of the code. If the page is
graphically encoded, as occurs in programs such as
Adobe Acrobat®, then plain text representations are lost
all together (Kieleretal., 2004).

Audio and Visual Technology

Storage of audio and visual databegan in the 19" century
and progressed in sophistication throughout most of the
20" century. While not strictly correct in each instance,
the general paths of progresscould beviewed asfollows:

. Visual Still and Audio-Only, to Visual Maotion, to
Visual Motionwith Audio

. M echanical or Chemical-Based Recording, and Stor-
age to Electronic Recording and Storage

. M echanical Reproductionto Electronic Reproduc-
tion

. Analog Encoding to Digital Encoding

Themost significant impedimentsto easy retrieval of
an intellectual creation involve electronic encoding and
storage, and digital conversion.

Electronic encoding of visual information marks the
historical point wheretheoriginal signal cannot berecov-
ered merely by converting stored datadirectly into light
or motion. Thevisual imageisstored asaseries of lines,
and voltagereferencessignal new linesor new collections
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