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l. Introduction and Methodology

The simplest part of sound preservation involves technology and its
application. The real complexities lie in a mix of social legal, and financial
issues. The social issues include how archivists, curators, librarians,
historians, or anyone with limited engineering, computing, and other
technical training can evaluate competing claims and risks. The legal issues
include copyright and the risks that an institution may choose to take about
what constitutes fair use and preservation copying. The financial issues
include how much of what quality of preservation an institution can afford,
and for how many of the items in its collection.

This chapter relies largely on anthropological theory for its methodology
and structure. Readers who want to understand more of the theoretical basis
for an anthropological analysis of library and archival issues can consult Nardi
and O’Day’s (1999) Information Ecologies: Using Technology with Hwﬂ, or my
own articles on “project ethnography” (Seadle, 2000a,b). ThlS. approacfh
Involves recognizing the variety of micro-cultures that need to interact In
order to accomplish the technical task of preserving any significant amount of
recorded sound. The word mzicro-culture refers to units of shared meaning as
small as professions, departments, interest groups. The language and
assumptions of members of one micro-culture can seem SO Opaque and
incomprehensible to members of another that key information is missed or
misunderstood in ways that undermine the preservation process.

The use of the first person in anthropological articles ha.s always b?en
fairly common, and I will follow the practice here on occasion to remind
readers that my own background and micro-cultures necessarily color my
judgments, even about technical subjects. I was, for example, a computer
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operating systems. This experience gave me a hands-on experience with
preserving and recovering digital information that is unusual for members of
the other micro-cultures to which I belong: historians and librarians. As a
result my approach to digital solutions treats those solutions less as new and

unproven technology than as a well-established part of institutional lif?,
though a part of Institutional life often unseen by members of the academic

A. History

Audio recording technology lacks a stone
earliest recordings in 1877 on vulnerable

worst acidic paper. Shellac discs began to be used in 1897,

,» and RCA started using vinyl in

: a detailed chronology.) Each was an
improvement, but 4] these disc-based media suffered from a destructive

playback process that used hard (generally steel) needles, which wore away at
the subtle grooves with each performance.

1929, (See Schoenherr, 2003a, for

. Ics for making magnetic tape in 1928 and
I dlng device in 1935, Americans took an interest

. _ War II. While the quality and durability
ouStripped disc-based SyStems, tape remained somewhat inconvenient for
COnsumer-use unt; .
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contemporary pre-digital alternative. (For standards, see Conservation
OnLine, 2002.) Tape did suffer some wear with each use, but far less than
discs. It was also reasonably inexpensive, lighter and easier to store than discs
(which tended to warp when left on their sides), and offered quality so good
that it was hard to distinguish from a live performance. Any magnet could
erase it, of course, and only machines designed to read that width of tape atits
correct recording speed could recover the sound. In other words, magnetic
tape remained significantly worse as a preservation medium than the printed

book:

Because access to magnetic tape is dependent upon rapidly changing hardware and software,
its long-term viability as a physical medium is a moot question. The need is therefore for
information on its short-term life expectancy and particularly on how to determine when
the contents should be migrated forward to avoid loss of data. To put it another way, even
though it is agreed that magnetic tape is not now a long-term storage medium, we need to
understand the mechanisms driving its physical and chemical deterioration in order to
develop the best possible strategies for the preservation of its content. Child, 1993.

The vulnerability of tape is also emphasized through the preservation
recommendations of the Cutting Corporation, which specializes in the
preservation and restoration of sound recordings.

Analog tape should be kept away from magnetic fields and heat sources at all times. For
long term storage, metal reels with an unslotted hub should be used. They should be
stored with the end of the program or “tail” of the tape on the out side of the reel. This
practice is referred to as “tails out” and is done to reduce audio degradation known as print

through. Print through causes a delayed or echo sound in the program.... The tapes should
also be stored tightly or evenly packed in a sturdy, dust-proof tape care box. A tghtly
packed tape is a tape that is spooled tightly and evenly around the hub and reduces the
damage to the edges of the tape.... The room chosen to store reels in should be a}: a
constant temperature of 50°F to 70°F and a relative humidity of 40% to 60%. Cutting

Corporation, 2000.

There are other problems with tape. Sticky shed syndrome, where the tape
binder deteriorates leaving gummy deposits and the magnetic coating comes
off, plagued some tapes manufactured in the United States from 197$ to 1985
(Master Digital, 2002). Tape quality also deteriorates slowly over time, and

analog-to-analog copying involves a significant enougl_l quality l(?ss that t.he
deterioration is audible even after several generations of high-quality

copying.

The point is simply that magnetic tape
long-term preservation medium for recorded sound. (FOI: a summary of
the preservation issues, see Dale et /., 1998.) For decades 1t was, l_lowever,
the best alternative, and represented a reasonable*short-te‘nr.l solution. The
problem was that a generation of audio preservation specialists grew up so
accustomed to tape that any departure from it felt risky. When the American

is not and never has been a viable
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;
; Library Association held 3 pre-conference on digital sound in 1998, it became

i
|
| Some of the key issues will be discussed in the tollowing.
|

d
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One commonly expressed concern

the ) . .
Ofelé [l)ong t;:nn perf(?r:mance 1s available. Manufacturer laboratory testing
> under conditions that stress them in ways that resemble aging

suggest that the best quality CDs, even read~write CDs (CD-Rs), may

trom, 1998). In fact, it does not
term preservation qualities of digital audio
UP tape, or any other single medium for

pr eﬁervat-ion specialists of every sort find
CIf training, which emphasizes halting or
~ Particular media types, and it seems
professiona] micro-culture. It is in fact

lture. Computer centers have known for

Storage media fai] e
oth . ventually, some sooner than
€rs, some more predictably than others. For them }::he key to preserving

digital data lies in keen: -
v ln m lu " " »
having 2 plan for moviﬂg gthatudalt):et e, o2 variety of media, and
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independent disks) and mirrored disks means that at least two copies exist.
Daily, weekly, and monthly back-up tapes provide three additional copies of
everything over a month old. Nonetheless, vulnerabilities remain without
some geographic diversity. The premise of the LOCKSS (lots of copies keeps
stuft safe) project from Stanford University Library is as true for a durable
medium like microfilm as it is for digital sound (Stanford, 2002). Copies
matter, and digital copies have the advantage that they can be made quickly,
remotely, and without loss.

For computing professionals this argument seems so overwhelmingly
reasonable that it can be difficult to understand how fragile the whole
interlocking system of duplicate copies and anticipated failures sounds to
those schooled in the common sense principle that valuable materials should
be stored on durable media. It is not unusual to see high-quality “gold” CDs
(which were once actually made with an actual gold reflective layer) filling the
role in today’s grant proposals that reel-to-reel analog tape would have had
several years ago as the true archival form. The media-based preservation
mindset is hard to break.

In the end, however, as Elizabeth Cohen (2001) wrote: “[t]here is no
choice but to accept that data migration is the only intelligent policy.” Analog
tape has essentially already been abandoned. No one except CD manufac-
turers really believes that they represent a long-term solution. Digital copies
on multiple media with anticipated failure rates and regular refreshing is the
only way to save sound recordings across the centuries. Once that is accepted,

the question becomes how to do it right.

C. Conversion Process

The process of converting analog sound to digital is based on sampling.
Analog sound is a continuous wave pattern that captures the movement of
arr caused by the larynx, lips, strings, wings, or any gther object vibrating
within a set of frequencies that the ear can perceive. Human ears are
definitely not the highest quality receptors in the anima].kl.ng_dom, but
they tend to define our conventional notions of sound. This is important
because of the debate between those who want to capture all the sound
that a human can hear, and those who want to extend_ the capture process
significantly beyond human range to save information which, at some
future point, computers might use to determine tl.le shape of .the room,
the number of people in it, and other information that trails rapidly
into the realm of science fiction (Seadle, 2001). The ?4"‘)?3&5' fOf_ the
latter tend to be historians and other end-users with vivid imaginations,
rather than engineers or computer professionals who' ha}re a prosaic
awareness of the limits of known tools. Some preservationists also tend
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tO want to save every possible nuance of sound, and prefer over-sampling,
even gross over-sampling, as a way of compensating for what they view as
the loss of detail in having only samples rather than the whole continuous
analog wave.

Theoretically, sampling permits an exact reconstruction of any waveform
with frequency less than half that rate. Since this theoretical result cannot be

implemented precisely, the usual practice is to over-sample slightly to
compensate for the practical realities. Sampling at 44.1 kHz, e.g., theoreti-
cally assures perfect reconstruction of al] frequencies up to 22.05 kHz. This 1s
well above the normal hearing range of most people. Sound engineers
probably have in mind an extreme upper frequency range in the neighbor-

hood of 20 kHz, requiring a theoretical upper sampling rate of 40 kHz. The
extra 4.1 kHz is to compensate for the practical realities.

Over-sampling may in fact have no value at all. The wave functions of

audible sound do not shift so rapidly or radically that any perceptible
difference exists between 96 and 44.1 kHz. The latter sampling rate gives a
faithful representation of the shape of the sound wave, and if it did not,

1 Interpolation between the samples could reasonably fill in the missing values

The bit depth is in fact more important, because it determines the

re§oludon of samples, i.e., the “granularity” with which the colors or
brightnesses of an image are divided up,

representing sognd energy. A bit depth of 1 would only indicate whether

that introduce machine nojse Into the recording, are worse still.

'Sampling these recordings at 96 kH= and 24 bit is the equivalent of

th an old no-focus, cheap lens camera, letting it fade
» and then scanning the result in 600 dpi 24 bit color. The

, but they are nuances that reproduce

dition, it serves no useful purpose to
nd measures which capture all
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A number of archives are using, recommending, or at least making
provision for 96 kHz 24 bit digital recordings. These include Harvard (2001)
and the Library of Congress (2001b). For very high quality original
recordings of complex sounds made under studio conditions with musical
content whose audio range tests human capacity, some over-sampling could
make sense, but the chief consequence of over-sampling as a standard for all
recordings is an increase in costs because of extra processing time and extra
storage. In a time of tight budgets for even the richest institutions, this almost
certainly means a reduction in the numbers of recordings that can be digitally
reformatted and preserved.

What does matter enormously to the conversion process is having good
analog playback equipment and sound cards that minimize extraneous noise
during the conversion process. The hum of a tape deck, a sound card that
rattles, the whir of a computer fan, the subtle sound of tape rubbing against
plastic reel all contribute to the degradation of sound before it reaches digital
format. Most preservation-aware sound archives already have quality
equipment. If not, the equipment is worth spending money on. Getting
that single digital reformatting playback right will do more to preserve the
original sound than any increase in the sampling rate will ever do. For the
same reason, head-cleaning and other equipment maintenance matters, as
does the cleaning and handling of the originals. Advice about both is available
from the Library of Congress (2002a).

One of the most complex parts of the digitizauon process involves
managing the recording levels as the signal goes from the analog playback

device to the computer card. If the recording range is set too high, it can clip
off the tops or bottoms of the sound wave and introduce squawks that sound

harsh and distorted. If the recording level is set too low, it will reduc?' the
overall dynamic range and the signal-to-noise ratio. A good s'ou-nf:l engineer
will use a mixer to apply the right amount of compression and limiting to help
control levels, optimize the dynamic range, and reduce the chances for
clipping (Peiffer, 2002). | -

The software tools for digital conversion vary with the operating
system and the price that an institution is willing to pay. Happily even
Inexpensive software like Syntrillium’s Cool-Edit (http://www:synmllmm.
com/cooledit/) can do a good job of handling the reformatting process,
which is largely a matter of taking digital output from the sound card and
saving it.

Generally experienced preservation

Importance of not adjusting the archival version of a digital sound file, once

it has been created. Less experienced people can, however, be Squced by

advertisements from restoration companies that promise CTISP, char v
igitally improved recordings that are free from any tape
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gfsf-' pops. This represents the opposite extreme from those who fear that
‘glization 1mplies quhty loss. Restoration can be useful on derivative
copies that will be used in settings where the whirs and pops will distract the

, but those sounds are generally removed at the cost of some

initial ca Wh ..
of coursg ture. ole frgquen(:les of sound can be lost. Some companies are
more responsible and reliable than others, but none should be

trusted to alter the archival original :
ginal, if for no oth AN
that better tools wi]] come along in the ﬁ]tz:;. e reason than the possibiliy

lil. Digital Standards

should be regarded 3s enduring. Some may last

,_but eventually they are likely to

_ ome ne ot .
troubling fact for traditionalw plf.(;:len of: digital encoding. This is another
I'vatonists, whose train;
aining warns them
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away from the ephemeral. Computer professionals, however, take the
inevitability of this kind of transformation for granted. A significant part of
my own professional computing life was spent transforming digital data from
one format to another, and occasionally back again when the new format did
not work out as planned. The data survived unscathed, equally useful and
complete regardless of format.

Migration is expensive, which is why it matters so very much to use
formats that others have accepted as actual or de facto standards, because
then standard conversion tools will keep the costs to a minimum. The
biggest cost comes from adopting an excellent but idiosyncratic format
where a small number of institutions must create their own unique
conversion tools. Tool making is expensive. Running the tools is

(comparatively) cheap.

B. Metadata

The metadata for digital sound 1s as important as the sound itself, because
without some description of what it is, where it comes from, what formats it 1s
In, and what restrictions it has, the sound file is just a stream of bits that may
be obvious and intelligible if it represents a famous speech, such as President
Kennedy’s inaugural address, but more likely is an unknown voice speaking in
an unfathomable context, or an unknown song by an unrecognized
performer.

No single standard exists for the ideal digital sound metadata, but four
versions have some significant following among sound archives: Machine-
Readable Cataloging (MARC) from the Library of Congress, Dublin Core
(DC) from OCLC, Encoded Archival Description (EAD) from the Society of
American Archivists, and Metadata Encoding and Transmission Standard
(MET'S) from the Digital Library Federation. In general their proponents
come from different micro-cultures, and they serve different needs. MARC 1s
the oldest, and METS so new that its first version 1s only just available frf)rn
the Library of Congress (2001a, 2002b). Some archives want to !(now which
standard is best for sound preservation. Any answer to that question depends
on the contents of the archive, how they will be used, and constraints from
existing software. * |

For some archives, MARC is the only choice because their automation
system only handles MARC records, and their catalogers know nothing else.
It is certainly a reasonable choice for «maller archives that belong to larger

libraries. MARC has fields that can describe every possible medium on which

»

digital sound is stored, and AACR2 (Anglo-American Cataloging 'RuIes, 2"“}
edn.)-based MARC records can give a rich descriplflon of th_e mtellg:;ua
contents of any sound file. Library of Congress Subject Headings (LCSH)
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commercial materials, such as local speeches, oral histories, or even news
broadcasts, which Iibraries may legally capture and hold (17 USC 108).
Unique items require costly original cataloging, especially when each item is

treated as if it were 3 S€parate work, the intellectual equivalent of a whole
monograph. This often makes little sense when the sound bite is only

30 seconds long. The question 1s, whether a library or archive has too many

long tim'e in'its pre-digital form as “finding aids.” More recently it has gained
a followmg In the library Community as well, EAD works well as a means of

collect.ing related materials together into 3 single intellectual unit. It makes
SEéNnse 1n particular for the collected records of 4

code access restrictions, physical descriptions, and
nd item levels. Because FAD allows large numbers

d described in one place, it is relatively less
i with EAD at present is that
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simpler and more flexible than MARC, and the rules for what goes in each
element are so broad that inconsistency has become one of its major
drawbacks. Dublin Core records the same types of information as an EAD
or MARC record, but is less specific. One advantage of Dublin Core is
its use in Open Archives Initiative Protocol Metadata Harvesting (OAI-
PMH), which promises to make large numbers of previously hidden digital
collections accessible. The Institute of Museum and Library Services has a
project to use OAI-PMH to provide access to collections digitized through
its awards.

Some state-wide digitization projects (e.g. Colorado and Michigan) use
Dublin Core for oral histories as well as for other digital materials, because
the records are easy for non-librarians to understand and create. The
Inconsistency of the descriptions makes it relatively hard to convert Dublin
Core into reliable MARC or EAD, but the reverse process is fairly simple for
archives wanting to take advantage of OAI-PMH.

METS is almost too new to be used, except experimentally, for recorded
sound materials. The principle behind METS is somewhat different than the
metadata types above. It is designed less for description than to collect all the
kinds of information that are necessary for the long-term archiving of any
digital object. It can serve as a useful checklist for archives already deeply
committed to other formats. METS uses XML schemas that allow it to
incorporate MARC or EAD or virtually any kind of existing metadata into,
e.g., its descriptive section. It also has some unique features, such as !:he
structural map section which “outlines a hierarchical structure for the digital
library object, and links the elements of that structure to content files and
metadata that pertain to each element” (Library of Congress, 2001a). It also
has a behavior section that explains the way an object can be expected to act

when activated. |
These sections provide a place to record information that people take for

granted when dealing with traditional analog materials li!(e a book or a tape.
One of the real preservation concerns of many archivists is that people in the

future will not know how to use a digital recording, even t!'lough the file itself
survived unscathed. This is important information, but it can also become
very repetitive for data that use consistent formats, open standards, and

moderately informative names or headers.

C. Authenticity and Integrity

It is more difficult to guarantee authenticity and integrity In thlf gigita:
than the analog world, precisely because of the ease with which digita
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objects can be manipulated. Abby Smith (2000) expressed the concern felt
by many:

Looki

- u'::if aliad, ,Ie' can reasonably expect that some digital objects will warrant greater

devzlo ntlh ; an X eu'fanalog counterparts. It took centuries for users of print materials to
P WeD of trust that now undergirds our current system of publication,

disseminadg ' ' Ibrari
tion, and preservation. Publishers, libraries, and readers each have their own

responsibilities to keep the filaments of that web strong. Making the transition to a trusted

digital envi ' ' '
j‘ngt]h enfwromnent jml! require much conscious reexamination of what we take for granted
€ print and audiovisual media on which we rely.

Integri ici
grity and authenticity are separate but related issues. An object can have a

Eiiil;rtaizﬁ forr;ll Of Integrity by belng_complete and unaltered without being

wuthentic b };W ) ';1; it claims to be§ alsld 1t 1s conceivable that an object could be

clear] hu "vIH1 Some parts missing. The goal of preservation is, however,
o 1ave bOthf and some technologies contribute to that goal.

sed to prove the origin of copyright-protected

Digi -

waizrll;l:)te;‘l?arkmg refe:rs to the process of embedding an imperceptible signal (the

stegosignal r;}ho : COpynghted !IOSt jsign:«ﬂ (the coversignal). The result is called a
. arked coversignal is never released [to) the public, and the means for

Z{:J].‘ieasrt:ia:;lsg t;lzswatgmark from it are known only to the copyright-holder. When copyright
! €, € watermark is recovered from the stegosignal as evidence of

derives its security from secret codes or patterns,
watermark. Public knowled ge of a watermarking

establishing some aspects of

sound could affect the watermark

image. It mij
g ght not, however, show whether whole sections had been

excised.

Oth :
ther technologies can help too. Even old-fashioned check-digit

routines can be : : .
only to catch ac:is;;jﬁlt ﬂog_lntegnty checking, even though they are intended
al bit changes, not deliberate alterations. Nonetheless

are umimpeachable.

| Multip}e repositories are im
dnf.}’erence In the handling of ne
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against either intentional or inadvertent damage. This is one of the important
features of the LOCKSS project (Stanford, 2002).

Multiple originals and security through consistent exposure are such
oxymorons in the analog world that they sound unappealing compared, say,
to an underground storage facility with perfect temperature and humidity
control and a single identifiable original object that cannot be tampered with
because no one can get to it. Yet a LOCKSS-like system should be
significantly safer than the current situation for many unique originals. Even
when these analog originals sit behind closed doors, a large number of sound
archives cannot vouch completely for their integrity and authentucity.
The reality of most archives is that janitors, assistants, and sometimes
students (or student workers) have complete access to originals, sometimes
even to the metadata describing them, and could alter, replace, or outright

- steal items at any time.

IV. Legal Issues

A. Copyright Protection

The chief legal issue for sound preservation is copyright, and it gives rise to
three questions. One is whether a work 1s protected. Another 1s when and
whether the law permits creating digital preservation copies. The third is
when and whether the law permits access to a digital preservation copy of
sound recording.

The U.S. copyright law is complex and ever-changing, and the full details
of how to determine whether a work is protected are too complex to discuss
fully here. As a rule of thumb, it is safe to assume that all works published in
the United States from 1923 to the present are likely to be protected. The
only major exception is for works created by U.S. Federal employees in
the course of their work, such as the President’s State of the Union address.
The same exemption does not cover speeches by a candidate for the
presidency, and may not even cover speeches by a sitting President who Is
campaigning for reelection. State documents do not fall under this
exemption, nor do works created by non-Federal employees, even when

found on Federal web sites.
International copyright treaties mean

non-U.S. materials must also know enough 2 _
origin to determine the legal status of the work. Berne treaty signators have

agreed to treat works from other Berne countries as protected, if they would

be protected in their country-of-origin, but protected oqu under local rules.
This means that an audio recording made in (Germany 1 1920 by someone
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who did not die until 1950 would st be protected in the United States until
after 2020 (the life of the author plus 70 years), even though it would be in the
public domain if it had been made in the United States. None of the German
mor;n(li rights legislation would apply, however, and U.S. “fair use” rules
would.

| _Be(::ause the law is complex, Interpretations will vary from institution to
Institution. Some institutions are more willing to take risks than others.

Mi.cro-cultures within an institution are also likely to have strongly differing

oplr}ions about how strictly to interpret the copyright law. N othing in this
Section constitutes legal advice. It is information only.

B. Preservation Copies

P of persons for purposes of further distribution, public
cat] performance or display of 2
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determined that an unused replacement cannot be obtained at a fair price; and [if] any
such copy or phonorecord that is reproduced in digital format is not made available to
the public in that format outside the premises of the library or archives in lawful
possession of such copy. 17 USC 108.

The definition of “obsolete” is so important that it is included in the same
section:

For purposes of this subsection, a format shall be considered obsolete if the machine or
device necessary to render perceptible a work stored in that format is no longer
manufactured or is no longer reasonably available in the commercial marketplace. 17

USC 108.

Of course the definition of “reasonably available” also matters, but that
has been left to the courts, and thus far no case law exists. Many archives
now treat disc-based “record players” as obsolete, since the prices on
turntables have risen substantially, and since the playback process
invariably damages the original, which can no longer be replaced in the
same format.

The conditions of the law clearly forbid making digital copies of a current
best—selling audio CD. They may well also forbid making a digital copy of a
commercially produced cassette that is no longer sold commercially, but is
readily available in second-hand stores. For preservation purposes the
problem is that any copy in a second-hand store would likely have seen
significant use, and would have lost some of the quality of a well-preserved
(little used) archival version. The law is deliberately ambiguous, and sound
archives need to decide for themselves how literally they wish to interprelt the
law. As a practical matter, making a digital preservation copy does the rights
holder no harm until it is used as a substitute for the original. Because of that,
many libraries and archives reconcile themselves to digitizing almost any
endangered items that are no longer being sold new, on the theory that no
one will know or care. | o

One of the important restrictions on digital preservation COPIES IS .the
phrase limiting use to the “premises of the library or archives... .PI'C.ITIISCS
could mean only within the physical space where users would ordmz{nly be
allowed to play the analog copy on 2 institutionally owned machine. In
large institutions that might just be a single depalrtrnent.. The wc-)rd
“premises” more often is interpreted to mean the physical bullt_img Whlﬁch
houses the sound archive. It could also mean the part of the library with
public reading/listening rooms, even if the I'EC(:')I‘dlIlg§ are not ordman}iy
physically there. A more aggressive interpretation might include all t ﬁ
buildings that belonged to a library on 2 single campus, oOf perhaps even a
the libraries on all the campuses of a university system, of the gr OUII:idS dt]l'?t
the analog copy might be held at any of those locations. Clearly making the
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While the :
restrict] onsU(;IS{ law tolerates fair ly broad use of digitization for preservation,
access are much more limited. For materials protected by

copyrights ther . .
off the Prfs:mis(—*:‘:.FMe generally three ways in which they may be made available

distance educat;
u : .
For examplecai?; C<l)ntext, "f’hlcl'} must still be worked out (Crews, 2002).
. , ¢1ass session in distance education: (a) take place at a

particular time-
me; (b) tak.e place for a particular length of time; or (c)
© Semester to adjust to each student’s own
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1. the purpose and character of the use, including whether such use is of
a commercial nature or is for non-profit educational purposes;

2. the nature of the copyrighted work;

3. the amount and substantiality of the portion used in relation to the
copyrighted work as a whole; and

4. the effect of the use upon the potential market for or value of the

copyrighted work.

A great deal has been written about how to apply fair use safely, and
institutional policies vary widely. The House Subcommittee on Courts and
Intellectual Property, Committee on the Judiciary adopted a non-legislative

report that provided fair use guidelines (U.S. House of Representatives,
1996). The guidelines are not law, and can be seen as overly restrictive, but
they provide a relatively safe harbor for multimedia users. For “motion
media” they suggest 10% or up to 3 minutes. For music it 1s 10% or up to
30 seconds. While these limits are short, they may suffice to give something
of the flavor of a work.

At the Folk Heritage Collections in Crisis conference (Library of
Congress, 2001¢) in December 2000 a significant number of people argued
in favor of levels of access to digital sound recordings that would imply
massive copyright infringement. Many belonged to a micro-culture that had
strong feelings about the importance of their own educational mission, a.nd
little active sympathy for commercial recording studios. Ignoring the law is a
potentially expensive position that no institution can afford to ?c!oPt. o

Some old-time preservationists are fond of saying that dlgmzauon' is
good for access, but it is not preservation. The truth is almost the opposite.

While digitization is the only viable long-term preservation method for
recorded sound, it does little to enhance access without permission from the

rnghts owner.

V. Financial Issues

n is important, but the costs are
that prices for computers and

for computing professionals
nd format migration

Understanding the costs of digital preservatio
hard to measure for several reasons. One 1s
digital storage continue to fall, while prices
continue to rise. Another is that the media refreshing a

rates depend on estimates that vary wildly. | | . b
[t is easy for critics of digital preservation to impute impossibie costs by

calculating the staff time for checking each archival medium a.nd allocating
the whole of the programming time for format conversion to every
institution. In fact the automated checking of a LOCKSS-type system cost
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Electnmty, disk storage replacement, and some mamte.nance time T;':S
keep SYSteéms running need to be included on an ongoing basis. These cos

tantial data center, maintaining one more

SCIVET represents a marginal Cost, say 3 days effort or roughly $1000 per
year for a mid-level computer professional making $60,000 plus benefits.
Electricity costs vary widely across the country, but $300 per _year
should more thap suffice. The cost of storage has fallen dramatically.

A half terabyte of Storage including rack and computer can be bought

today for less than $15,000. Replacing 20% of that storage per year would
total $3000.

By these estimates the cost of long-term preservation for digital sound
adds up to about $5100 per year for about 3000 hours of sound at 44.1 kHz,

Annual cogts for di

gital preservation of 3000 hours of sound
LOCKSS machine replacement eve

ry 2 years 5500
Storage replacement (209 per year)

$3000
Programming maintenance time (3 days per year) $1000
Future format conversion software (over 5 years) $100
Conversion time (amortized over § years) $100
Spot checking (amortized Over 5 years) $100
Electricity per year $£300
Total
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1 hour of sound has fallen from over three to slightly over one. The largest
factor in the improved speed was establishing networked storage and
automating the process of loading sound files to it. One staff member can in
fact manage the conversion of more than one tape at a time, depending on the
length (longer tapes are easier because they just keep running). At $10 per
hour for student labor (no benefits), and at an average of 2 work hours per
hour of sound, the labor cost of converting 3000 hours of sound is about
$60,000.

Equipment costs are lower, but can be substantial if additional analog
playback units are needed. Most places wanting to preserve sound recordings
should have them already. A computer will cost about $1000, a good sound
card about $400, a mixing station perhaps $2000, and software less than $300.
In other words, the hardware cost is under $3000, not including the analog

playback units.

Vl. Conclusion

It the 100 year cost of preserving 3000 hours of sound in digital form is
around $5,200,000 in constant dollars (100 years at $5100 per year for
preservation, plus $63,000 for a one-time analog-to-digital conversion), the
cost of the alternative is losing the content altogether. Analog tape, the old
pre-digital archival standard, is increasingly expensive and hard to find, and
the machines to play it are becoming museum pieces. But even if they could

be obtained, the deterioration from copying, wear, and time itself would leave
only a shadowy record of today’s sound. N o
This is a troubling message for many collectors, archivists, librarans,
and sound engineers. Often they belong to micro-cultures whose acceptance
of computers has been slow, often limited to e-mail and word'processmg,
and whose personal experience with computers incfludes disk crashes,
software problems, costly upgrades, and a maddening dep?ndence on
arrogant outsiders who sometimes fix .nd sometimes ignore their problems.
The message is troubling also because so many important factors, 51_1(?1'1 as

nd the LOCKSS-type experimen-

iliar, even a bit unbelievable. It may

tation, hav ecently as to be unfam i
° COmESOT 4 ing seemed to the public in 1877.

be as unbelievable as the first Edison record

Sound recording is a modern machine-dependent technology. Unlike

text, sound cannot be marked on a clay tablet, etched in stone, or written on

any flat absorbent surface (vellum, papyrus,
subsequently played back with the aid of human senses 2

change, sound recording must change,
recorded sound must change with it.

.....
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