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Chapter 3

The Accommodation of Intellectual
Property Law to Technological Change

●

●

FINDINGS
The application of a uniform system of intel-
lectual property principles, such as that em-
bodied in copyright and patent law, to diver-
gent types of information-based products may
no longer be possible. Modern technologies
are exaggerating dissimilarities between in-
formation products that were once protec-
table under a single system of law, and are,
in some cases, giving rise to new products
that strain the applicability of old principles
of law. Under these new circumstances, in-
formation-based products can be grouped
into three large categories—works of art,
fact, and function, which are subject to
different principles of intellectual property
protection.

The assumption of intellectual property law
that intellectual property rights-can be deter-
mined and remain stable over time is less and
less valid. Copyright law, in particular, as-
sumes that the works it protects have a fixed
form, and that ownership can be determined
by protecting particular expressions of in-
formation. Today, however, computer and
communication technologies are changing
the nature of information-based products in
a fundamental way, making them dynamic,
interactive, and functional components of
processes. The present system of copyright
law, which evolved under the model of print
publication, may no longer serve to deter-
mine the boundaries of ownership in com-
puter-based methods of creation and dissem-
ination.

●

Some of these technological impacts may only
appear in the long term, when technologies
for creating and disseminating information be
come more widely used. Many of the tech-
nologies, such as computer networks and
digital editing, are still in the developmen-
tal stage, and the intellectual property is-
sues they raise are only just emerging.

Some of the effects of technology on the ade-
quacy of intellectual property law, however,
have already begun to undermine its useful-
ness as a policy tool, In particular, neither
copyright nor patent law has successfully
accommodated works of function, such as
computer programs. Copyright law may pro-
vide either too much or too little protection
for them, and patent law, while available for
some novel processes that utilize computer
programs, may be unavailable or too cum-
bersome to  protect  many types  o f  computer
p r o g r a m s .

Alternatives to Federal intellectual property
protection are available, but these too have
their drawbacks. State trade secrets law, al-
though widely used for specially designed
products, is ineffective in protecting mass-
marketed products. Moreover, it may entail
foregoing uniform Federal and international
protections, and, in some cases, it may be
preempted by Federal law.

INTRODUCTION: THE LAW’S RACE WITH TECHNOLOGY
Ten years after the general revision of the have raised a

United States copyright law, new technologies law’s ability
for creating and disseminating information change. This

new set of questions about the
to accommodate technological
uncertainty comes from many

59



60 ● Intellectual Property Rights in an Age of Electronics and Information

quarters: the judiciary, the legal community,
academia, and the creators whose work the law
is designed to protect. Such doubts are not
limited to copyright law; they extend to other
areas of intellectual property law where infor-
mation technologies have also left their mark. *

Although most observers agree that tech-
nology is changing the way in which intellec-
tual property law operates, many disagree over
just how sweeping these technological changes
are, and what ought to be done in response to
them. Some suggest that the changes are
occurring primarily at the margins of intellec-
tual property law, and can be dealt with in-
crementally by the courts or through specific
amendments to the law.2 Proponents of this
view argue that new technological develop-
ments are in many ways like “old wine in new
wineskins. Some observers believe that,
where problems are specific, they can be dealt
with in a specific fashion, without the need to
completely rethink or revise intellectual prop-
erty law.3 The Semiconductor Chip Protection
Act is an example of a measured, specific con-
gressional response to such a problem.

Others, however, believe that recent techno-
logical changes are revolutionary, and have
——- -..——.——.

‘See e.g.: {~ottschafk i. Benson. 409 U.S. 63,73 (1972):
If programs ar[~ to be patentable, considerable problems

are raised which only commit tees of Congress can manage.
‘l’[I]n the main, it seems to me, the Copyright Act is work-

ing pretty well. There are some gaps, some parts of it that don’t
address current needs, but I don’t think it is working all that
badly right now. ” Testimony of David Lange before the Subcom-
mittee on Courts, Civil Liberties, and the Administration of Jus-
tice of the Committee on the Judiciary, House of Representa-
tives, 98th Cong., 1st sess. on Copyright and Technological
Change, July 20-21, 1983, p. 73.

“’Some specifics of copyright law may change–some may
have to change–but the basic principles of copyright . . . will,
I think, bear retention. ” Jon Baumgarten, “Copyright at the
Crossroads, ” Billboard, Nov. 12, 1983, p. 1.

fundamental implications for intellectual prop-
erty law. Typical of this perspective is a state-
ment in a recent report by The President’s
Commission on Industrial Competitiveness:

Although the application of our intellectual
property rules has been adjusted over time
in response to changing commercial practice
and evolving technologies, the continuing
stream of the new scientific advances calls for
rethinking the very concepts derived from
earlier centuries on which those rules are
based. New concepts of what intellectual
property is and how it should be protected–
beyond patents, trademarks, trade secrets,
and copyrights—may well be needed, as well
as sweeping changes in intellectual property
laws and the ways they are administered and
enforced. 4

Advocates of this position argue that the
concepts employed in intellectual property
law–” authorship, ‘‘ “invention," “writing"—
and related notions, are increasingly the ob-
solete products of a bygone age of print.

Participants in this ongoing debate often
confuse the issue of whether intellectual prop-
erty, as presently conceived, should survive
with the issue of whether it can survive. This
chapter does not attempt to evaluate the first
of these questions, but considers the viability
of the present system in the light of vast tech-
nological change. The question of viability can
be separated into two distinct issues: enforce-
ment, which is dealt within chapter 4, and the
law, which is the subject of this chapter.

‘Global Competition: The New Reality, The President’s
Commission on Industrial Competitiveness, January 1985; Ap-
pendix D, “A Special Report on the Protection of Intellectual
Property Rights, ” p. 305.

PART I: SOME BASIC INTELLECTUAL PROPERTY CONCEPTS

The Nature of Intellectual Property While personal property law determines owner-
ship over things, intellectual property law se-

Intellectual property can be distinguished cures ownership in the particular form or ex-
from other forms of property in that it is a bun- pression embodied in things. A comparison of
dle of rights attached to the intangible form two types of property rights in the same item
of an intellectual, scientific, or artistic creation. illustrates this distinction:
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A phonorecord with
“Misty" recorded on it

A copy of the local
telephone hook

A bottle of chemical Z

A microbe containing
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intellectual property.

The  circuit design for all Brand
X television sets
The pictoral work embodied in
all copies of the photograph
‘ ‘ T r e e s
The musical composition
embodied in all phonorecords
with "Misty" on them
The particular arrangemcnt of
names in the literary work
known as the local telephone
book
A method of manufacturing
chemical Z
The process of engineering
gene Y

Civil War, just as patent rights in a particular
thermostat design could extend to all devices
that performed similar functions.

In the United States, however, policy makers
have set far more limited boundaries for copy-
rights and patents. As stated in the U.S. Con-
stitution, ownership in writings and inventions
is bounded by policies that will ‘‘promote the
progress of science and useful arts."5 Mark-
ing off boundaries in intellectual property is
essentially a policy choice which has major im-

. . . . . plications for innovation. Boundaries that are
An intellectual property right is the exclu-

sive prerogative to make tangible objects in
particular forms. At its simplest, a copyright
is the exclusive right to make copies of partic-
ular tangible expressions of information, and
a patent is the exclusive right to make, use,
or sell a particular application of an idea.

Intellectual Property Boundaries
and Policy Objectives

Any property right, whether tangible or in-
tangible, must have boundaries. Property is
by definition exclusive; what one owns must
be distinguished from what is owned by others.
Boundaries of tangible property are relatively
easy to establish. A property right in a parcel
of real estate, for example, refers to a specific,
measurable terrain.

However, because ownership in intellectual
property attaches to the intangible character-
istics of tangible objects, the boundaries of
ownership must be established in terms of
those intangible characteristics. For example,
to extend a property right to the author of a
book on auto mechanics, one must specify
which features of the book are subject to the
property right: the precise wording of the book;
the structure of paragraphs; the style of writ-
ing; the organization of topics; the information
conveyed to a reader; or the practice of auto
mechanics as described by the book. The bound-
aries of intellectual property are ultimately
agreed on by convention, and require that pol-
icy makers choose where and why they are es-
tablished. In theory, copyright in a book on
the Civil War could extend to all books on the

‘marked too broadly may impair the ability of
individuals to create, innovate, or improve
upon the works of others. Boundaries that are
set too narrowly, or that fail to protect the most
socially valuable aspects of writings or inven-
tions, may diminish the incentive to create or
innovate. To promote science and useful arts,
policy makers must strike an optimal balance
between what belongs to a creator and what
belongs to the public domain.

For patents, the boundaries of ownership in
an invention encompass only the novel features
of that invention. Patent ownership is estab-
lished by the “claims’ made in the patent ap-
plication and accepted by the Patent and Trade-
mark Office, and patent law requires that the
claimed invention be distinct from previous in-
ventions, which are known as the ‘‘prior art.

In contrast, copyright protection attaches
to a work at the moment of its creation, and
the law requires only that the work be origi-
nal-that is, not a copy of another author’s
work. Copyright law does not require that an
author claim some aspect of a writing as his
own, or that a writing be distinguished from
the prior art. Because copyright does not have
a threshold determination of ownership, the
boundaries of ownership in a work are, of ne-

“Article 1, Section 8, clause 8 of the Constitution, authoriz-
ing the Congress to establish intellectual property, law, reads:

Congress  shal l  have  Power To promote the Progress of Sci-
ence and useful Art c.,  h? ~wwrlng  for hrmte(i  “1’Imes  t o A ut hor~
and I n~entors  the exclusII’e  Right to their respect I\e \\’rtt  ]ng~
and I)isco\.cries

The term “Science, as it was used h~’ the authors of the Con-
stitution, was derived from the Latin ‘‘scientia, meaning knowl-
edge, or to know.
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cessity, established by limiting ownership
rights to the particular manifestation or ex-
pression of information. Copyright does not
protect abstract ideas, concepts, systems, and
themes.

This assessment is concerned exclusively
with the effects of technology on proprietary
rights in information-based products and serv-
ices. Since copyright law has been the tradi-
tional system of protecting these works, the
boundaries most germane to this chapter are
those established by copyright. For this rea-
son, copyright law’s method of defining bound-
aries-the “idea/expression dichotomy" —mer-
its a detailed discussion.

Idea and Expression—The Boundary
Between Mine and Yours

The distinction between idea and expression
is one of the most fundamental yet elusive con-
cepts in intellectual property law. Ideas, as
such, are neither patentable nor copyrightable.
To obtain a patent, the inventor must reduce
the principles on which an invention is based
to a concrete application. The photoelectric ef-
fect is not patentable, although the design for
a particular photovoltaic cell may be. Similarly,
copyright does not protect “[i]deas, abstract
conceptions and similar matters, but rather
the “manner of treatment, expression, inci-
dents and details . . . "6 The distinction is cru-

cial, since a monopoly on ideas might impair
the very goals that intellectual property law
seeks to promote. If, for example, the idea of
combining music and drama were protected
by copyright, Gilbert and Sullivan’s plays
might well have been the last musicals pro-

‘ Loew's, Inc. v. Columbia Broadcasting System, 131
F. Supp. 165 (D.C. Cal. 1955); aff’d 239 F.2d 532; aff’d 356 U.S.
43, reh, den. 356 U.S. 934, The idea/expression dichotomy was
codified in the 1976 CopJ’right  Act as follows:

In no case does copyright protection for an original work of
au t horshlp  extend to any idea, procedure, process, s.},stem,
method of opera t]on,  concept, principle, or disco~wr.),,  regardless
of the form In which it is descrl})ed,  explained, illus~rated,  or em-
hodled  in such work.

17 [J. S.C.  § 102(b) (emphasis addedl. None of these terms are
defined, and the legislative commentary on the subject says
only that section 102(b) “in no way enlarges or contracts the
scope of copyright protection. S.Rep. No, 94-473, supra at 54;
H.R. Rep. No. 94-1476, supra  at 5 7 .

duced. Instead, we have available a vast and
varied range of musical drama.

Despite its importance, the distinction be-
tween an idea and an expression is difficult to
draw with certainty. Through the years, courts
have developed at least two different theories
of what the idea/expression dichotomy means.
We will refer to these theories as the “clear
distinction” test and the “abstractions” test.

“Clear Distinction” Test

Copyright scholars generally regard the case
of Baker v. Selden7 as the wellspring of mod-
ern thought on the doctrine of idea and expres-
sion. This case concerned an alleged infringe-
ment of Selden's Condensed Ledger, or Book-
keeping Simplified, a book that consisted of
a series of blank ledger sheets and an introduc-
tory essay explaining their use. The unique fea-
ture of Selden’s ledger was that, “by a pecu-
liar arrangement of columns and headings, [it]
presents the entire operation, of a day, a week
or a month, on a single page, or on two pages
facing each other in an account book. ” In his
own account book, the defendant in this case
accomplished a result very similar to Selden’s,
using a different arrangement of columns and
headings.

The Supreme Court, although agreeing that
the plaintiff book might be copyrighted, nev-
ertheless drew “a clear distinction between the
book, as such, and the art that it is intended
to illustrate. ” “[N]o one, ” said the court,
‘‘would contend that the copyright of the trea-
tise would give the exclusive right to the art
or manufacture described therein. ” A c o p y -
right in books on medicine, art, or mathematics
gives the author an exclusive right to print and
publish those books, but the systems, ideas,
or methods described in them “are the com-
mon property of the whole world” and any
author has the right to express or explain them
in his own way. Moreover, since copyright, un-
like patent, requires no novelty, the grant of
an exclusive right in the art described in a book,
‘‘when no examination of its novelty has ever
been officially made, would be a surprise and

101 Us. 841 (1880).
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a fraud upon the public. . . That is the prov-
ince of letters patent, not of copyright.”8

“Abstractions” Test

Courts have interpreted “idea and expres-
sion in other ways. The “clear distinction’
test distinguished copyright from patent pro-
tection, but did not define the scope of copy-
right protection. If copyright protects only the
literal expression adopted by an author, it al-
lows others to escape claims of infringement
by changing the original in only trivial or in-
significant ways. The courts have avoided this
result by treating idea and expression as a con-
tinuum of similarity. Thus, in Nichols v.
Universal Pictures Corp.,’ Judge Learned
Hand articulated what is now known as the
“abstractions test”:

Upon any work . . . a great number of pat-
terns of increasing generality will fit equally
well, as more and more of the incident is left
out. . . . [T]here is a point in this series of ab-
stractions where they are no longer protected,
since otherwise the playwright could prevent
the use of his “ideas, ” to which, apart from
their expression, his property is never ex-
tended. Nobody has ever been able to fix that
boundary, and nobody ever can . . . As re-
spects plays, the controversy chiefly centers
upon the characters and sequence of incident,
these being the substance.

The abstractions test differs subtly from the
holding of Baker v. Selden, and points to a con-
fusion in the meaning of idea/expression. The
abstractions test relies on general similarities
between works that are largely a matter of de-
gree. If, for example, it was alleged that My
Fair Lady infringed Pygmalion, one would look
to the degree of similarity of expression in the
two stories—the plot, the characters and their

‘Id. pp 842-44, The ruling in Baker is more subtle than it
appears at first glance. The work in question was of an explana-
tory, functional sort (see discussion below under works of func-
tion), Unlike Furely artistic or factual works (see discussion be-
low under works of art and works of fact). the accounting book
explained a method or procedure, which thus raised the specter
of patent-like protection not present in the case of art or fact.
For artistic works in particular, “expression ‘‘ i.~ not limited to

the Iiteral expression of a u’ork, ‘‘else a plagiarist would escape
by immaterial \’ariations.  ,Vichols t’. Unii’ersal  Pictures Corp.,
45 F.2d  1 1 9  (2d C’ir. 1930).

’45 F.2d 119, 121 {2d Cir. 1930), cert. denied, 282 ~J, S. 902
(1931).

roles, and the dialog. The principle articulated
in Baker v. Selden, however, concerns the kind
of protection afforded a writing, drawing a line
at the the manner of expression, and extend-
ing to neither the underlying concepts or in-
formation expressed, nor to the activities or
techniques described. These two analyses—
the ‘‘abstractions’ test and the ‘clear distinc-
tion” test—are often combined into the term
‘‘idea/expression, but they are essentially dif-
ferent, Although both limit the boundaries of
copyright, each sets that limit in a different
way. As we shall see in Part Two of this chap-
ter, neither of these two fundamental copyright
principles is particularly applicable to comput-
er processable information.

Some Related Concepts

A number of closely related, but distinct
copyright principles can be derived from the
idea/expression dichotomy (see figure 3-I). For
example, in order to be copyrighted, a work
must be original, which simply means that it
cannot have the same expression as another
work. The boundaries of a given original ex-
pression also include the right to build upon
it by creating a derivative work.11 A given copy-
right is infringed when there is substantial sim-
ilarity of expression between the original and
another work. The notion of a copyrighted
work emphasizes that the boundary of a given
expression is intangible, and is distinct from
the actual physical object–the copy–in which
it is embodied. 12 The work is the subject of in-
tellectual property ownership; the copy is or-
dinarily the private property of the purchaser.

—
‘However, an identical, but independently created work, is

not an infringement, The ‘‘originality necessary to support a
copyright merely calls for independent creation, not novelty,
1 Nimmer on Cop~right,  Y2,01 [A] ( 1982),  originality} is, how-
ever. subject to a de minirnus  standard, and works ent~rely  lack-
ing in creativity or substance cannot be copjrrighted. Simple
phrases, such as “apply hook to wall, ’ for example, maj  not
meet this standard.

‘derivative work is defined in section 101 of the act as:
. . a work t)ased upon one or more preexist Ing  works, such as
a translation, musical arrangement, drama tiTat  lon,  Slct Ion ali~  a-
tlon, mot Ion picture version, sound recording. art reproduction,
at)ridgment,  condensation. or an}.  ot her  form in which a work
may be recast, transformed, or adapted.

‘Section 202 of the act says that “[ownership of a cop~T-
right, or of any of the exclusive rights under a copyright, IS
distinct from ownership of an} material object in which the work
is embodied, The material object, or copy, is usually the pri -
\’ate  property of its purchaser. 17 U.S.C, §109.
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Figure 3-l.— Property Rights in Information

Private propertyPublic domain

Ideas Copies

\
Infringement through Infringement through
substantial similarity copying

\
(“Abstractions” and
“Clear Distinction ”

theories)

(including derivative works)

SOURCE Office of Technology Assessment

PART II: THE IMPACT OF TECHNOLOGY ON THREE
VARIETIES OF INFORMATION-BASED PRODUCTS

The variety of intellectual and artistic works
protected by copyright law in the United States
has grown steadily since Congress enacted the
first copyright statute in 1790.13 As technol-
ogy introduced new and unprecedented forms
of expression into the commercial, artistic, and
scholarly worlds, copyright law has taken each
into its protective system of rights. Although
the forms of expression, media, and economics
of creation, distribution, and use varied widely
among new types of works, copyright law ab-

sorbed each new type of creation with very lit-
tle change to its underlying concepts, distin-
guishing only slightly between the types of
works that it protects.

An Open-Ended Protection Scheme

Copyright protects a vast range of works,
many of which bear little similarity to each
other. Through the years, copyright has come
to protect virtually all artifacts of communi-— .

13Ch. 15, §1, 1 Stat. 12 cation: piggy banks and doctoral theses, tele-
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vision programs and restaurant menus, ash
trays and news documentaries, bread wrappers
and sound effects recordings, artistic photo-
graphs and tablecloth designs, road maps and
stock market reports, toilet paper designs and
movies, computer programs and greeting
cards. Prior to the Copyright Act of 1976, a
work had to fall under a category of work de-
fined by statute to be copyrightable. Thus,
each time technology created a new form of
expression—photography, for example—Con-
gress had to amend the copyright law.

The drafters of the Copyright Act of 1976
sought to avoid the need for constant amend-
ment by making the subject matter of copy-
right open ended and “technology neutral."14

Instead of listing types of works, the act de-
fines the attributes a work must possess to be
protected:

Copyright protection subsists . . . in origi-
nal works of authorship fixed in any tangible
medium of expression, now known or later de-
veloped, from which they can be perceived,
reproduced, or otherwise communicated, ei-
ther directly or with the aid of a machine or
device. 15

The act, therefore, treats all information-
based products and services the same for pur-
poses of copyrightability. By making the cri-
teria of copyrightability nonspecific and purely
formal, the act gives the necessary and suffi-
cient conditions of statutory protection appli-
cable to any conceivable work, regardless of
the technologies involved in its creation, dis-
tribution, or use.

Since a work can be fixed in any tangible
medium ‘‘now known or later developed, ” all
works fixed after 1978 are automatically copy-
righted, without the earlier requirement that
they be published or disseminated;16 and, with

“’Authors are continually finding new ways of expressing
themselves, but it is impossible to foresee th~~ forms that these
new expressi~’e  methods will take, The bill does not intend ei-
t her to freeze the scope of copyrightable subject matter at the
present stage of communication technology or to aIlmv unlim-
lted expansion into areas completely outside the present con-
gressional intent. Section 102 implies neither that that subject
matter is unlimited nor that new forms of expression within
that general area of sub]ect matter would necessaril}r  be unpro-
tected. 1 I. R. Rep. No, 94-1476.

17 U.S.C. §102(a),
‘ 17 U.S.C. § 302(a).

some exceptions, all works are protected un-
der the same basic bundle of rights. ”

Given the broad and pliable language of the
act, with its emphasis on technological accom-
modation, the question is how technology can
affect its continuing viability. The answer to
this lies in the very broadness of the concept
of “works of authorship, ” and in the legacy
of copyright principles carried forward in the
1976 Act. The 1976 Copyright Act assumes
that, by making “works of authorship’ a com-
prehensive category, the copyright system
could successfully assimilate unforeseeable
technologically based works. However, as il-
lustrated below, because it continues to use
concepts fashioned over the previous 200
years, the new copyright law is, like its
predecessors, encountering some familiar prob-
lems now placed in relief by modern tech-
nology.

The central problem of copyright law’s con-
tinued accommodation to new technologies lies
in the indiscriminate application of the doc-
trine of idea and expression to three fundamen-
tally different categories of works: works of
art, works of fact, and works of function. Un-
less the law recognizes the inherent differences
among these types of works, technology may
make the boundaries of intellectual property
ownership difficult or impossible to establish,
and less relevant to the policy goals the law
seeks to further.

Three Categories of Works

Although the copyright law adopts a uni-
form approach to protected works, not all types
of information-based products are the same,
nor can they be treated as if they were. A list
of stock and bond prices, for example, differs
from the musical score of a motion picture, and
both of these are distinct from a computer pro-
gram. In the case of stock prices, the value is
in the information itself—the number of shares
traded and the daily fluctuation in prices. The
value of a musical score, in contrast, lies in the

‘-17 U.S.C. §106. All works are subject to reproduction. der-
ivation, and dissemination rights; some are subject to perfor-
mance eights: others to display rights.
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way it sounds to an audience—the appeal of
its melody, rhythm, and harmony. And com-
puter programs are valued for what they do–
their effectiveness at performing a given task
in a computer.

This analysis has identified three types of
copyrightable works: works of art, works of
fact, and works of function. Figure 3-2 shows
one way of conceptualizing this trichotomy,
and gives examples of the types of information-
based products and services that might fall
into each category. Although dividing lines be-
tween each categories are not absolutely dis-
tinct, major differences between the catego-
ries do exist. It is these differences that pose
problems for the uniform application of copy-
right principles to all three categories.

Works of Art and Interactive Technologies

The phrase works of art, as used in this dis-
cussion, denotes works that are created for
their own intrinsic value-whether that value
is primarily aesthetic, entertaining, or educa-
tional in nature. This definition implies no ap-
praisal of qualitative or artistic merit; labels
for soup cans and recordings of symphonies
are both works of art. Although it is impossi-
ble to fix firm boundaries on what constitutes
a work of art, this category includes such tradi-
tionally copyrightable items as fiction, paint-
ings and other graphic works, sculpture, music,
drama, film, and choreography. Other works,
such as sculpture used as bases for lamps19 or
film documentaries20 also fall within this cate-
gory, but contain factual or functional ele-
ments as well.

Traditionally, works of art have been amen-
able to an analysis of idea and expression un-
der the “abstractions test, ” since very often
the intrinsic value of the work depends heav-

‘“Copyright does not concern itself with the qualitative as-
pects of a work. See: Bleistein v. Donaldson Lithographic Co.,
188 U.S. 239 (1903).

‘“AS in the case of Mazer IF. Stein, 347 U.S. 201 (1954),
where a statuette used as the base of a lamp, was found copy-
rightable insofar as its utilitarian aspects could be separatsd
from its aesthetic aspects.

‘(’Such as the documentary of the Hindenberg disaster in
Heeling v. Um”versa.1 Cit&V Stud”os,  Inc., 618 F.2d 972 (2nd Cir.),
cert. denied, 449 U.S. 841 (1980),

ily on the particular expression adopted. The
intrinsic value of Duchamp’s ‘Nude Descend-
ing a Staircase, for example, lies in the over-
all style and manner of execution, the use of
lines and solids, and the colors chosen. It is
these values that copyright protects when pro-
tection is limited to the painting’s expression.

Furthermore, works of art have always had
a fixity and completeness to them. Although
their creation involved preliminary steps such
as drafting, sketching, and revision, they did
not change in appearance or structure, and re-
tained a distinct and perpetual identity. Par-
ticular works were distinguishable from one
another because the expression was complete
and final once the work was fixed. Moreover,
the fixation of a work in a tangible copy al-
lowed its preservation over time.

It is this static, individuated, and localiza-
ble quality of works of art that allows copy-
right law to speak in terms of the work21 cre-
ated by an author or authors22 belonging to him
from the moment of creation,23 subject to the
laws of the country in which the work was cre-
ated. 24 As we have seen in chapter 2, printing
made copyright both possible and necessary,
since it permitted the existence of many iden-
tical copies of a work and so shifted the pri-
mary economic value in writings from the
ownership of a particular manuscript to the
ownership of a right to make copies of that
manuscript, while it simultaneously created
markets for unauthorized copies. The very no-
tion of a particular “expression” as the prod-
uct of a particular author was to a large de-
gree enabled by the invention of the printing
press. Evidence for the proprietary boundaries
of a work relied on the existence of a single,
unchanging artifact-the book, the painting,
the sculpture.

This model of the static work of art may no
longer apply to works involving certain new
technologies. In particular, digital computing
and communication technologies pose both

“17 U.S.C. §20.
’217 U.s.c. §20.
‘ [1 7  U.s.c.  § 3 0 .
“17 U. S. C., ch. 6, infra.
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Figure 3-2.— Types of Information-Based Products
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conceptual and legal problems for copyright
law in this regard. If print technologies” per-
mitted stasis, electronic technologies permit
a new dynamism that makes proprietary bound-
aries for many works of art indistinct, elusive,
and subject to constant change. Although
opinions vary widely on the viability and com-
mercial deployment of such things as electronic
——.———

‘r’’ Print technologies”’ is used here in a very broad sense,
and would include not only the methods of printing books and
magazines, but photographs, records, and motion pictures as
well.

Works of function

publishing, on-line conferencing and editing,
and interactive computing, these technologies
have reasonably clear implications for the prin-
ciples of ownership:

In short, the process of computer commu-
nication produces multitudinous versions of
texts, which are partially authored by peo-
ple and partly automatic. The receivers may
be individuals, or they maybe other machines
that never print the words in visible form but
use the information to produce something else
again. So some of the text that is used exists
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electronically but is never apparent; some is
flashed briefly on a screen; and some is printed
out in hard copy, What starts out as one text
varies and changes by degrees to a new one.
Totally new concepts will have to be invented
to compensate creative work in this environ-
ment. The print-based notion of copyright
simply will not work.26

Some have suggested that, for art and scholar-
ship, the new technology has created an envi-
ronment more like that of the Middle Ages
than of the post-Gutenberg era, resembling the
oral tradition rather than the print culture. The
ramifications of such a change can be explored
by considering two particular embodiments of
information technology as they apply to works
of art: computer networks and interactive com-
puting.

Computer Networks. The advent of computer
networks may mean the loss of the identifia-
ble boundaries of works on which copyright
has relied to distinguish yours’ from “mine.
In this fluid environment, works of art may
lose the singular thing-like quality that made
copyright protection possible. The extent of
the problem is hard to estimate given our lim-
ited understanding of the full impact of elec-
tronic networks on the creative environment.

A computer network is a collection of com-
puters, called hosts, that communicate with
each other. The host computers may be micro-
computers, commonly used in homes and busi-
nesses, or they may be larger mini-, main-
frame, or supercomputers. With connections
between hosts ranging from local area net-
works to satellite-mediated long-haul net-
works, data in the form of text, voice, and, in
principle, video, can be stored, modified, and
exchanged by anyone anywhere on the planet.27

Computer networks offer a variety of advan-
tages over centralized computing. They per-
mit remote processing, which allows any host
in the network to use computer programs
stored on another host in the network. Users

‘hlthiel de Sola Pool, Technologies of Freedom (Cambridge,
MA: Belknap Press, 1983), p. 215.

“For a detailed description of computer networks, see: An-
drew S. Tannenbaum, Computer Networks (Fjnglewood  Cliffs,
NJ: Prentice-Hall, 1981).

in such a network can gain remote access to
supercomputers to do advanced graphics, chip
design (and remote fabrication), or scientific
or economic computer simulation. Networks
also allow users to access remote databases.
Finally, communications, such as computer
conferencing, allow collaboration among users
of the network. z”

The capacities of computer networks for on-
line creation and worldwide collaboration will
demand rethinking several key aspects of copy-
right law.29 First, concepts dealing with the cre-
ation of a work will have to take into account
several novel features of networks. A network,
for example, allows an author to collaborate
with others in ways that are different from the
past. Collaboration may occur in a very hap-
hazard and informal fashion, and each contrib-
utor may be anonymous and his contributions
unrecorded. Some may be independent authors,
while others may be creating works for hire.30

Imagine, for example, a network “magazine”
in which the readers are also contributors, re-
ceiving and perhaps modifying a different ver-
sion of the text or graphics in the magazine.
Under these circumstances, who has a right
to claim ownership of a work if it becomes com-
mercially valuable? To which of the multitude
of different versions of the work did this per-
son contribute? What share of the contribu-
tion was his? What rights does this person pos-
sess to insure the integrity of his work?

—— —— .
‘“’’The  experience of the ARPANET, which is being recon-

firmed in CSNET and other networks, is that collaboration, of~n
envisioned as the least of the three (applications), is in fact the
most important. ” Peter Denning, “The Science of Computing:
Computer Networks, ” American Scientist, vol. 73, 1985, pp.
127-129.

“Many of the difficulties alluded to here apply with equal
force to works of fact and works of function, discussed below.
This analysis of the impact of networks and interactive pro-
grams on works of art is therefore cumulative. It is confined
to works of art for the sake of clarity.

“’Some textbooks have already been written (although not
published) “on-line.” See, for example, C. Mead and L. Conway,
Introduction to VLSI Systems (Reading, MA: Addison-Wesley,
1980), which was written over the ARPANET.
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Although copyright law allows for the possi-
bility of collaborative and anonymous works,31

the application of copyright law to on-line cre-
ation may become forced and arcane. Ques-
tions will arise, in this regard, over what ‘‘the’
copyrightable work is. If, for example, a pic-
ture, a musical composition, or a story is be-
ing constantly embellished, and separate ver-
sions are being culled from an original and
reworked over time, issues of ownership and
identification of the work become exceedingly
intricate. As with on-line computer databases
(described below), the perpetual creation and
modification of works of art raises questions
about when copyright protection begins and
ends. 32 The deposit and registration of fre-
quently changing works is likewise compli-
cated. 33

Networks also pose immense practical diffi-
culties for administering the copyright system.
Once in a host computer, a work can be easily
and quickly transferred to any other host in
the network. Even if the work is confined to
one ‘‘closed network, 34 it can be entered into
other networks by a given host, at which point
control over the work is lost. 35 Copyrighted
works, such as photographs, that exist in a
closed database library, which is itself part of
a network, may be downloaded onto one host
in the network and transferred to another net-
work, where they may be excerpted or modi-
fied by others with access to the network.” If
.———

“17 U.S.C. §§§ 101,201, and 101, Joint works require that
the authors intend that their contributions be merged insepa-
rably into one work, but collective works are separate and inde-
pendent elements of the whole (like the individual stories which
comprise an anthology). In the case of joint works, the inten-
tion of the authors may have to be inferred or constructed by
a court.

‘ 17 (J, S.(’. i 1102,302,
See page 7’7 of this chapter for a discussion of the applica-

tion administrative formalities for works of fact,
‘Closed networks usually ha~.e proprietary access equip-

ment, which permit only those with the right equipment to ac-
cess the information in the network. I.EX IS, the legal database
network, and airline reservation systems are examples of closed
networks. Solomon, ‘‘I ntellectual Property and New Computer-
hased Media, ” OTA contract report, Aug. 1, 1984.

of course, these acti~ities may be illegal under copyright
law, but lacking an “audit trail, ” and an awareness of the “leak”
on the part of the copyright holder, the possibility of enforce-
ment is practicall~’  nonexistent, See ch. 4 on enforcement.

“Questions concerning modification and deri~ation are per-
haps the most perplexing of all. How, for example, can prop-

such “sharing” occurred in simple exponen-
tial fashion at 15 minute intervals, it would
take approximately 8 hours to blanket the en-
tire world’s population with copies. ”

The problems of administering copyright for
on-line works also occur internationally, but
with an added twist. Under U.S. law, copyright
protection of published works hinges upon the
nationality of the author or the location of first
publication. 38 But satellite data transmissions
and submarine optical fiber links may muddle
the concept of a work’s “national origin, ” and
international collaborative efforts and the
simultaneous existence of numerous versions
of a work worldwide will preclude its easy iden-
tification with a particular nation. Thus, pub-
lication and location many no longer be work-
able criteria when numerous versions of a work
are simultaneously appearing throughout the
world .39

Interactive Computing. Interactive comput-
ing refers to any creative process in which a
preliminary or final version of a work is the
result of interactions between a person and a
programmed machine. The proportion of the
work that is the product of the machine, and
the proportion that is the product of a human
may vary. In many cases, as with word proc-
essing programs, the machine contributes lit-
tle to the creation of a work; it is ‘ ‘transpar-
ent’ to the writer’s creativity. But with some
programs, such as those that summarize (ab-
stract) written articles, the processing done by
the computer could constitute “an original
work of authorship’ if it were done by a hu-
man being.40 Indeed, the machine itself is at
once a series of processes, concepts and syn-

erty rights attach to works which are intended to be modifiable
components of an interactive process? This question will be dealt
with presentl~’ under “ Interactive Technologies. ”

‘-232 is approximately 4.29 billion.
‘“In general, a work is protected under (J. S. law if: 1 ) one or

more of its authors is a national or domiciliary of the United
States or any nation which is a member of a copyright treaty
to which the United States is a party, or if 21 the work is first
published in the United States or in a country which is party
to the Universal Copyright Convention. 17 U.S.C. § 104.

“’Publication is the distribution of copies to the public, 17
U.S.C. \ 101; is transmission of digitized information to thou-
sands of host computers a ‘‘distribution of copies?’

4’ Originality is the sina qua non of copyrightability, but re-
fers only to the fact that a work is not a copy of another.
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theses of human intelligence-so mixed that
it is difficult, if not impossible, to separate its
parts from the whole.” Interactive computing
takes many forms, and cuts across many dis-
ciplines. Some examples of interactive comput-
ing are:

●

●

●

●

Interactive fiction is a computer-mediated
form of storytelling/writing that permits
the user of a program to “co-author” a
story by making choices about details of
the plot as the story unfolds on the
computer.
Computer-aided design (CAD) is a technol-
ogy that is widely used in science and engi-
neering. Using CAD systems, engineers
may design new products, invent new
processes, or even create other software
programs that are based on interactions
between their own experience and exper-
tise with a CAD system. A program called
SYNGEN, for example, suggests poten-
tially useful chemical reactions based on
chemical reaction-mechanism theory. Using
SYNGEN, some completely new reactions
are “invented” that may prove important
enough to be further developed in the lab-
oratory. ’z
Interactive computer graphics permits a
creator to use another’s images as the
“grist” for computer-assisted manipula-
tion in the production of further works.
Creators using this technology cannot
only generate images of nature that have
never existed in reality; they can also take
images from existing photographs or
films, “map” them into a computer mem-
ory, and bring them back to life in totally
new settings, with new movement and
dialog.
Computer-processed music permits the
processing, editing, and resynthesis of

.
“Richard Solomon, “Intellectual Property and the New

Computer-Based Media, OTA contractor report, Aug. 1, 1985.
p. 2.

‘“James Hendrickson, “Synthesizing Chemicals by Comput-
er, ” Technology’  Review, April 1984, pp. 24-27: see also R.K.
I,indsay, et al., ,4pplications  of Artificial Intelligence for Or-
gw”c  Chemistry: The DEIVDRAL Project (New York: McGraw-
Iiill, 1980). In this example, similar questions might be raised
of patent law: who is the “inventor? ’’-the programmer, the
operator, or the machine’?

and Information
— .—

sometimes costly preexisting works in the
production of new works. Music can be
sampled and manipulated in a process
known as digital editing, and the notes and
even the work itself can be rearranged and
manipulated to create entirely new works.

The interactive capability of computers
poses unique problems for the category of
works of art. The problem is in determining
where the programmer’s expression ends and
where the user’s contribution to the final form
of the expression begins. This problem stems
from the fact that computers often mediate be-
tween programmer and user, and intermingle
the creative efforts of both. Indeed, the pro-
gram itself may contribute substantially to a
creator’s final artwork, and in ways that could
be considered an autonomous or creative activ-
ity if done by a human being.43 Because the
programmer’s, the user’s, and even the com-
puter’s expressions are intermingled in the
process of creation, separating rights in the
products of interaction with a program from
those in the program itself will become increas-
ingly difficult. Consequently, many interactive
computer-based applications may generate en-
tirely new questions of ownership and origi-
nality. 44 Figure 3-3, which describes a hypothet-
ical interactive program called “MINSTREL,”
illustrates the difficulties that can arise in sort-
ing out the contributions of the various par-
ties to interactively produced works.

The problems of interactive computing and
machine-generated works were considered by
the National Commission on New Technologi-
cal Uses (hereafter CONTU) in its 1976 Re-

“Computer programs may modify themselves based on an
interaction with the environment, and then alter the environ-
ment itself. Programs now exist, for example, that permit a com-
puter to “learn, ‘‘ in some sense, from its environment. A num-
ber of rules for producing a given result are compared with an
environment; generalizations are formed as a result of the com-
parison; and these generalizations are then incorporated into
the rules of production. See “Learning” in Proceedings of the
National Conference on Artificial Intelligence (Los Altos, CA:
American Association for Artificial Intelligence, 1983), and Slee-
man & Brown (cd.), intelligent Tutoring Systems (London: Aca-
demic Press, 1982), Part IV “Self-Improving Teaching Systems. ”

“There are disputes today, for example, over ownership in
the output of programs that automatically route signals through
gate-arrays, and in code that is compiled by a proprietary com-
piler program. Conversation with Richard Stern, Nov. 11, 1985.
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Figure 3-3.— Flowchart for the “Minstrel” Program
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A Composer uses a software program. named “Minstrel” which was
written and developed by a Programmer One of the results of this
program, Etudes for Unaccompanied Computer, a collection of the-
matic musical pieces, Is the subject of a Iawsuit between Program-
mer and Corn poser

The Programmer had made no Iicense or sale agreements with the
Composer for either the use or the purchase of “Minstrel. ” He ex-
pected to receive no remuneration fort he Composer’s use of the pro-
gram or for the computer time Indeed. the Programmer had given per-
mission to the Composer to use “ Minstrel ” and the computer simply
“to see what It could do “

The so f tware  program “Mins t re l ”  randomly  se lec ts  “no tes”  f rom
the standard twelve tone scale These notes are represented as varia-
bles in the program On the basis of rules embodied in a music com-
posing algorithm developed by the Programmer, these notes are com-
bined into melodies and chords, and processed into pleasing
harmonic, rhythmic, and thematic structures A number of pieces are

thus created and stored in Random Access Memory (RAM) The Com-
poser then selects one of the pieces on the basis of his own aesthetic
tastes and modifies the selected piece to make improvements These
modifications are then incorporated into the original “Minstrel” algo-

port.” The commission found that “there is
no reasonable basis for considering that a com-——

“CONTU was created by the act of Dec. 31, 1974; Public

rithm. This process is reiterated so that the program in effect “learns’”
from the composer’s judgment

Etudes for Unaccompanied Computer was recorded in the follow-
ing media: 1 ) the final object code (digital) version was downloaded
from RAM onto a floppy disk; 2) a final audio (anal`ogue) version was
prepared using a commercially available music synthesizer and re-
corded on magnetic tape; 3) a sheet music version was printed using
a special printer designed by the Programmer

When the Composer left the Programmer’s laboratory, he took with
him the floppy disk, the magnetic tape. and the paper upon which
the sheet music to Etudes was printed—all of which were his person-
al property. The Composer Iicensed the audio recording to the Rec-
ord Company, and the sheet music to a Publishing House. This raises
some questions:

1, Who is the author of the “Minstrel” Program after it has been
modified by Composer?

2. Who IS the author of ‘<Etudes?” The Composer? The Program-
mer? The “Minstrel” program?

3. Does the Composer’s use of “Minstrel” infringe the Programmer’s
right to make derivative works from ‘‘Minstrel?“

4 Is “Etudes” a work derivative of “Minstrel?”
— — - .  -
Law No. 93-53, tit. II; 88 Stat. 1973. See, generally, The Final
Report of the National Commission on New Technological Uses
of Copyrighted Works (Washington, DC: Library of Congress,
1979), The Final Report was issued July 31, 1978.
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puter in any way contributes authorship to a
work produced through its use. The commis-
sion said:

The computer, like a camera or a typewrit-
er, is an inert instrument, capable of function-
ing only when activated either directly or in-
directly by a human. When so activated it is
capable of doing only what it is directed to
do in a way that it is directed to perform
. . . . The obvious answer is that the author
is one who employs the computer.46

It is misleading, however, to think of pro-
grams as inert tools of creation, in the sense
that cameras, typewriters, or any other tools
of creation are inert. Moreover, CONTU’s com-
parison of a computer to other instruments of
creation begs the question of whether interac-
tive computing employs the computer as co-
creator, rather than as an instrument of crea-
tion. It is still an open question whether the
programmed computer is unlike other tools of
creation. Authorities in the field of artificial
intelligence (AI), although disagreeing on AI
nature and purpose, do agree that its aim is
to produce a pattern of output that would be
considered intelligent if it were displayed by
a human being.47 One must ask, therefore,
whether machines or interactions with ma-
chines might produce a pattern of output that
would be considered creative or original if done
by a human being. If machines are in any sense
co-creators, the rights of programmers and
users of programs may not be easily deter-
mined within the present copyright system.

If the questions raised by interactive com-
puting are not settled in the legislature, the
judicial system will be called on to resolve
them. Thus far, there have been few court de-
cisions on the matter of interactive computer
programs, and those that exist have been re-
solved on extremely narrow grounds. Most of
the relevant cases have concerned video games,
which employ computer programs (usually re-
corded in Read Only Memory, or ROM) to gen-
erate video images and sounds that respond
in a limited way to the game player. The case—. —. ..-—

“CONTU Final Report, p. 44.
4 Howard Gardner, The Mind New Science–A Histor}’ of

the Cognitive Revolution (New York: Basic Books, 1985), ch.
6. Depending on whom one talks to, AI may have in part al-
ready achieved its objectives.

law has, for the most part, been built on litiga-
tion involving traditional audiovisual works.48

In the only case dealing with interactivity, the
defendant asserted that, because the player in-
teracted with the game, he was a coauthor of
the video work.49 The court rejected this argu-
ment, saying that a substantial proportion of
the work was repetitive and not subject to
player control. However, as computer pro-
grams increasingly permit the user wider choice
in structuring input and output, the analogies
between interactive computer programs and
traditional works will begin to break down.
Courts will then be left with little guidance,
and even less expertise, to solve these highly
complex conceptual and technological issues.
But the decisions they render will, in effect,
be policy decisions affecting many aspects of
the creative environment.

The courts may not have to react immedi-
ately to the difficulties of interactive comput-
ing. Creation through interactive computing
is new, and is still the domain of pioneering
artists with access to the necessary comput-
ing power and memory .50 However, as inter-
active techniques become cheaper and more
widely available, either the legislature or the
courts will have to confront some questions
that will be very difficult to resolve under the
present system. These include:

● Does copyright in a program (for exam-
ple, an interactive graphics program) en-
title the copyright owner to the output of
these programs? If so, under what circum-
stances? If that output was unforeseen by
the programmer? When the user inputs
the data? When the work is “predominate-
ly” the result of the machine program, pre-
suming that authorship in outputs might
be measured?

‘xSee, e.g., Midway Manufacturing Co. v. Arctic Interna-
tional, Inc., CCH Copyright Law Reporter 125,526 (7th Cir.
1983); Stern Electrom”cs, Inc. v. Kaufman, 669 F.2d 852 (2d Cir.
1982); Midwa-v Manufacturing Co. v. Omni Video Games, Inc.,
668 F.2d 70 (lst  Cir. 1981). Courts have held video game pro-
grams embedded in ROM copyrightable, and video game man-
ufacturers have often copyrighted the audiovisual portion of
the game separately. Atari, Inc. v. North American Phih”ps Con-
sumer Electronics Corp., 672 F.2d 607 (7th Cir. 1982).

“t$’illiams Electronics, Inc. v. Arctic International, Inc.,
685 F.2d 870 {3rd Cir. 1982).

“’’See ch. 5 for a discussion of the impact of interactive com-
puting on the works of artists.
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●

●

Ought protection of the program to extend
to its output? Where, for public policy
purposes, ought expression in a program
leave off? What are the appropriate bound-
aries necessary to insure that both pro-
grams and their creative interactions are
given incentive?
How are legal distinctions to be applied
to this new-creative environment? Does
expression include all of the ways in which
a program may literally express itself?
Does the user’s interaction result in the
production of a derivative work, and to
whom does the derivative work belong?51

What of originality in works that are
predominately automated? Who is the
author?

Providing answers to these questions will
become more urgent as creative activities con-
tinue to fuse with machine intelligence. One
effect of computer-mediated works of art on
copyright may be the blurring of the distinc-
tion between the copyrighted work and its
product. It may no longer be possible to ascer-
tain the ownership of a particular expression.
Both the creators and users of a program may
have some claim to its output. Similarly, the
line between the creator and the user of a work
of art may be less clear, and distinctions may
have to be made between the creation, use, and
appropriation of an expression.

Works of Fact and Computer Databases

The category works of fact, as used here, en-
compasses any work whose value lies in the
accurate representation of reality. As with
works of art, works of fact is an amorphous
category, and may include biographies and
dramatized or fictionalized accounts of events,
which are also works of art. Maps, nautical
charts, news programs, documentaries, and sci-
entific and scholarly literature are examples
of works of fact. Compilations, such as tele-
phone directories, stock market quotations,
statistical tables, and bibliographies, may also
fall into this category.
——

‘‘A derivative work is a work “based upon one or more pre-
existing works. ” 1 7  U.s.c. ~\lo2, 106,

Works of fact have long been copyrightable,
but copyright protection in works of fact is lim-
ited to the way in which facts are expressed.
It does not extend to the underlying informa-
tion or facts expressed. In a map, for exam-
ple, protection is limited to the details, colors,
and symbols chosen by the author, and does
not extend to the terrain that is represented
by the map. In a statistical table, copyright
protects the arrangement and labeling of col-
umns and variables, but not the numbers or
statistical values represented. In a news story,
copyright protects the wording and the way
in which the information is expressed and pre-
sented, but does not protect the information
about events that are the subject of the news
story.

Works of fact have always caused problems
for copyright law because, unlike works of art,
their economic value is often in the underlying
information, rather than in the manner in which
that information is expressed. Copyright,
therefore, does not necessarily protect the val-
ue of a work of fact. This discrepancy will likely
be exaggerated by information technologies,
because computers can easily manipulate the
expression of a work of fact, and communica-
tion systems can quickly transfer the work.

The problems with copyright protection for
works of fact stem from two otherwise com-
plementary concerns of copyright: the provi-
sion of incentives to stimulate the production
and dissemination of original works, and the
policy goal of sharing information and ideas
and making them widely available.

Works of fact often take much time and ef-
fort to produce, and some economic incentive
is necessary to encourage their production.
Tabulating price data, covering news stories,
and drafting maps, for example, require in-
dependent research and investigation. If an
author knows that a competitor may reproduce
his work with impunity at little or no cost, he
may have less incentive to create the work in
the first place. Recognizing that the ostensi-
bly copyrightable component of such works of
fact–the wording, selection, arrangement, and
presentation of information—is of little bene-
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fit to a proprietor whose competitors can eas-
ily change the appearance of facts and infor-
mation, some courts have sought to expand
copyright protection well beyond the particu-
lar form that the work takes:

. . . the test is whether the one charged with
infringement has made an independent pro-
duction, or made a substantial and unfair use
of the complainant’s work.52

Despite the judiciary’s tendency to expand
copyright protection in works of fact to “un-
fair” appropriation by competitors, copyright
in these works is still severely limited: the in-
formation or data within the work is not copy-
rightable. 53 Given the imperative that copy-
right should “promote broad public avail-
ability" 54 of the ideas and information latent
in any expression, the protection of informa-
tion is anathema to copyright philosophy. Early
in this century, the Supreme Court recognized
the inadequacies of copyright protection for
works of fact, and sought to get around them
by constructing a “quasi-property right” in
news stories to address an underlying wrong-
doing.55

“Toskvig v. Bruce  Pub. Co., 181 F.2d 664 (7th Cir. 1950) a
case that concerned a compilation, which is a work formed by
the collection and assembling of preexisting materials, or data
that is selected, coordinated, or arranged in an original way,
17 U,S.C. § 101, and are particularly vulnerable to this proh-
lem, See also: Leon v. Pacific Telephone & Telegraph Co,, 91
F.2d 484 (9th Cir. 1937), Triangle Publications ~r. New ~jng~and
Newspaper Publishing Co., 46 F, Supp. 198 (I). Mass. 1942), and
Quinto v. Legal Times of Nrashington,  Inc., 506 F.Supp 554
(D. D.C. 198 1). As one court has said, if “protection (for compi-
lations) is limited solely to the form of expression, the economic
incentives underlying the copyright law are largely swept away.
National Business Z~ists,  Inc. v. Dun & Bradstreet,  Inc., 552
F. SUpp, 99 (N. D, 111. 1982). Parenthesis added.

“’This statement is truer of compilations of data, such as
airline schedules or telephone numbers, but also extends to com-
pilations in which the compiled material is itself copyrightable,
as in the case of NEXIS, a computerized database of news sto-
ries. In the latter, both the format of the compilation and the
compiled material is protectable by copyright. However, in no
case does copyright extend to the information conveyed by ei-
ther the compilation or the material compiled.

“FOX Film Corp. v. Doyal, 286 U.S. 123 (1967).
‘hInternational New Service v. The Associated Press, 248

U.S. 215 (1918), in which the Court said that “the news ele-
ment— the information respecting current events contained in
the literary production—is not the creation of the writer, but
is a report of matters that ordinarily are publicijuris; it is the
history of the day. ” Id. at 234. This case was based on the Copy-
right Act of 1909, and was implicitly overruled by the Copy-
right Act of 1976. The difficulties that the court faced, how-

There is a tension, therefore, in copyright
protection for works of fact. The tension is be-
tween incentives and the public access to in-
formation,” and this tension is likely to be
heightened by modern information and com-
munication technology. A good example is
computer database technology.

Computer Database Technology.–A com-
puter database is a compilation of stored com-
puter-readable information. A database ven-
dor frequently sells both the data and the
means of accessing, searching, and assembling
that data through use of a computer program.
Computerized database technology has a num-
ber of characteristics that set it apart from
traditional methods of compiling information.
These characteristics have to do with the way
that information is stored, input, searched, and
distributed:

• Storage: The storage medium may take
many forms: punch card, magnetic tape,
hard or floppy disk, microelectronic com-
ponents within the computer, and the
laser-read optical disk. Electronic storage
media greatly concentrate the amount of
information that can be stored in one loca-
tion. One 5-inch optical disk, for example,
is capable of storing over 10,000 pages of
printed information.57 The information
may be stored in any fashion: serially,
chronologically, or as a hierarchy of infor-
mation types. The type of information
stored may be print, audio, or still or mo-
tion audiovideo. Anything that can be rep-
resented digitally can be stored and ac-

—— — . — —
ever, remain. A recent Supreme Court decision, Harper & Row
v. Nation Enterprises, No. 83-1632, May 20, 1985, also dealt
with the appropriation of a work of fact, but since the defen-
dant copied some of the plaintiff’s work verbatim, the court
did not have to reach the issue of idea and expression.

“’’The tension is most acute in the case of factual compila-
tions which document information compiled by the government,
or information that is already in the public domain, since pro-
prietary rights in the information would have the public pay
twice for the same data. see, e.g., Dow Jones & Co., Inc. I. Board
of Trade, 546 F. Supp.  113 (S. D.N. Y 1982).

‘ ‘The optical disk, which is presently in use in some comput-
er systems and in home stereo systems, is also capable of stor-
ing, in digital form, roughl~~ two hours of music or audiovisual
material, or thousands of stall pictures, The Library of Congress’
current project utilizes all of these capabilities. At present, com-
mercially available optical disks are strictly for playback, but
‘‘write/erase’ versions will be available shortly.
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cessed by computer. 58 The types of works
stored on present-day databases include
full text literary and legal works, biblio-
graphic information, scientific, financial,
legal, criminal, demographic, and defense
information. However, since a computer
is indifferent to the nature of the informa-
tion stored, computer programs are also
accessible as ‘‘data’ on a database.59

Input: Information may be input into a
database in a number of ways: it may be
typed in by a person at a computer termi-
nal; it may be fed in automatically from
a sensing device, such as a heat sensor or
a pressure gauge; it may be read in from
a typed or written document by an opti-
cal character reader; systems are coming
into use that accept input from the human
voice.
Search: Information is accessed in a data-
base by the use of a computer program,
through which users can instruct the com-
puter to search for keywords or catego-
ries (fields) of information such as article
titles or authors’ names. Artificial-intelli-
gence-based programs are becoming avail-
able that allow searches in natural lan-
guages, such as English, based on the
syntax or semantics of a query. Telecom-
munications links allow users to search for
information stored in computers in many
different locations throughout the world.
Distribution: Once accessed, the informa-
tion is typically fed to a user’s terminal
and may be copied on a local storage de-
vice, such as a magnetic disk. This infor-
mation may be processed in the user’s
computer such that it may no longer re-
semble the “original’ information. And

‘Information theory implies that anything  seen, heard,
smelled, or felt can be represented, encoded, and replicated by
a series of 0s and 1s, although putting theory into practice has
required over 40 years and billions of dollars. Solomon, op. cit..
p, 14. I+~\’en smells maybe represented digitallv.  “Robot Noses, ”
B u s i n e s s  J1’eek,  Ma? 13, 1985, p. 57.

‘Indeed, the de fimtion of “database’ can get quite confus-
ing. For example, a current trend in the design of computer chip
manufacturing for \’ery  large scale integration (VI.SI ) is through
the use of a ‘‘design’ database that, when guided by various
algorithms, can integrate database components in the design
of a chip. Thus, to say that databases store information is to
simplify the dynamic uses to which this information may auto-
matically be applied.

it may, in turn, be searched by, distrib-
uted to, and processed in other computers.

These unique characteristics of computer
database technology may severely curtail the
usefulness of copyright protection for works
of fact that are distributed on-line, since copy-
right protection extends to only the work’s ex-
pression. This expression may be easily and
systematically changed by a person with ac-
cess to the database and the ability to ‘down-
load’ and copy information from it with all evi-
dence of copying erased.’” Once the information
is modified, the user may no longer be liable
for infringement, since the information, as
such, is not protected. The downloading and
the subsequent rearrangement of the informa-
tion may be entirely legal, especially if the
downloading onto disk is permitted under con-
tract. Since information that is rearranged and
copied by hand may be legally appropriated,61

the same rearrangement might easily be done
by the computer in real time as it is being
received.62

Even if copying onto disk were illegal and
did infringe the owner’s reproduction, publica-
tion, or display rights, the copyright owner
could not possibly monitor and enforce all such
uses.63 Given the relatively low cost of down-

60A computer must, in some fashion, download the informa-
tion in order to use it. The downloading may not be into perma-
nent disk storage, but memories within the computer all pos-
sess some degree of permanence. Indeed, the information must
be stored in some way in order for a user to access it. Informa-
tion that is accessible for only transient durations is very often
of little use, since the information must in some wa~’ be sur-
veyed, compared, and selected. At least one industry represent-
ative cautions that: “(copyright is) a rock-bottom starting
point. . . If nothing else, the copyright enables the negotiation
of contracts providing for anticipated, and remunerated down-
loading. ” Letter from David Peyton to OTA, Information In-
dustry Association, Aug. 8, 1985. Copyright, in this view, may
be necessary, but not sufficient for the protection of databases.

“The status of hand copying under copyright law is uncer-
tain. See Chapter 7: New Technologies and the Intellectual Prop-
erty Bargain. For works of fact, such as demographic tables
or phone listings, the rearrangement of the information is not
an infringement—otherwise, cop~’right  would step be~’ond ex-
pression and protect information.
‘It might be argued that, in order to transform the infor-

mation, the computer must first cop?’ into RAM before proceed-
ing with the transformation. This 1s a strained application of
law, since the copy in RAM may be too ephemeral to constitute
a‘ ‘fixation, or it may be an ‘‘essential step’ under section 117
to an otherwise legal procedure.

‘ ‘See ch. 4 on enforcement.
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loading, and the continuing expansion of com-
puter storage capabilities, a user might easily
compete with his provider, and secure copy-
right in his ‘‘new’” database. Although many
database services prohibit such activities by
contract, these contracts, as a practical mat-
ter, may be unenforceable. The copyright hold-
er may find it extremely cumbersome, if not
impossible, to detect and prove infringement,
unless the contract itself provides for moni-
toring.

Beyond these questions about the scope of
copyright in works of fact, computer databases
also raise a number of separate, but related pol-
icy questions. The first is whether databases
generated by computers, such as Landsat
Earth resources data, can and should receive
copyright protection. A second is whether
copyright should extend to all contributors to
a database. Finally, there is the question of how
to best administer copyright in works on a com-
puter database.

The question of computer authorship has to
do with a legal requirement that the item to
be copyrighted be an ‘original work of author-
ship. "64 Although “originality’ requires only
that the work not be a copy of another work,
questions still exist over whether information
that is automatically written or compiled by
a computer is a ‘‘work of authorship’ within
the meaning of the law.” As discussed at the
beginning of this section, in the absence of the
creative activity normally associated with writ-
ing a novel or composing a song, copyright in
works of fact often serves to protect the labor
or diligence of a researcher or compiler of facts.
However, machines are increasingly replacing
human labor involving the recognition, orga-
nization, and compilation of facts and infor-
mation. Electronic compilers and assemblers,
for example, have taken over the process of
compiling computer code from high-level lan-
guages to machine-readable form. Work is also
—

6417 U.S.C. § 102(a).
“’’For example, oil production, electricity usage, or credit in-

formation may be automatically measured and compiled as
transactions occur. Even in cases of full text databases, the ele-
ment of authorship may consist of little more than entering in-
formation at a keyboard, or using an optical character reader
to scan the material and enter it into the computer.

under way on natural language processing sys-
tems, which may enable computer systems to
‘‘understand’ documents within a database,
and then produce written abstracts of the doc-
ument in response to queries from a database
user. Similar research is being conducted on
machine-generated translations of documents
from one language to another.” When the ele-
ment of human labor involved in the process-
ing of information is replaced by automation,
the incentive of copyright protection may be-
come entirely disconnected from the author-
ship that it seeks to inspire. Information that
is automatically generated by a computer is
‘‘authored, if at all, by a program that is in-
different to legal incentives.”

If copyright is to be granted to machine-
produced works, it would signal a new role for
copyright, and a departure from its traditional
role as an incentive for authors. This raises the
issue of whether copyright, in addition to pro-
viding incentives for authorship, skill, or dili-
gence, should also serve as a method of pro-
tecting a return on capital investment in an
information-conversion business. In the infor-
mation age, copyright may increasingly be
called upon to serve as an economic regulatory
device that establishes proprietary rights in
the products of automated processes. Accom-
panying such sweeping policy changes would
be changes in the law. Congress would have
to consider whether computer input, process-
ing, and output are legally sufficient to con-
stitute an original work of authorship.

Works of fact stored in computer databases
also pose the question of who should receive
copyright protection for the individual contri-
butions to the database. Many databases con-
sist of thousands of short records or entries
on a particular subject, which are typically
produced by many contributors. Very often,
none of these contributors can copyright their

*U.S. Congress, Office of Technology Assessment, informa-
tion Technology Ii&D: Critical Trends and Issues, OTA-CIT-
268 (Washington, DC: U.S. Government Printing Office, Feb-
Illmy 1985).

‘“The issue of whether the author of a program can claim
copyright in the output of the program is discussed in the pre-
vious section on works of art.
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contributions, because the individual contri-
butions are often “de minimus’’ –that is, so
lacking in quantity or originality as to make
them uncopyrightable, or containing expression
that admits of so little variation as to merge
with the idea. An individual bibliographic ci-
tation, for example, typically contains the
name of an author, the name of a book or arti-
cle, the time and place of publication, and other
facts. This citation is probably not copyright-
able, since the author of the citation contrib-
uted insufficient original expression to consti-
tute authorship or originality. The database
itself, however, is a copyrightable compilation
or collective work,68 and the proprietor or the
database owner would own the copyright. Yet,
the database owner might not be the one who
exercised the skill, industry, and diligence that
copyright in works of fact is meant to protect.
Instead, countless field agents or government
employees perform the labor of researching and
assembling the information, and they do not
receive copyright. As with machine-produced
works, the incentive of copyright in databases
is disconnected from the authorship it seeks
to promote.” Copyright in many computer
databases may increasingly play a role as secu-
rity for investments, rather than simply pro-
viding an incentive for authorship.

Finally, there is a question of how copyright
in computer databases that are continuously
modified should be administered. Copyright
law requires that the copyright owner comply
with a number of administrative formalities.
In general, the copyright owner must deposit
two copies of any published work bearing no-
tice of copyright protection in the Copyright
Office within 3 months of publication.70 The

68 17 U.S.C.§§  103, 101.
“qThis issue was central to a controversy surrounding the

or-dine Computer Library Center’s (OCLC’S) bibliographic data-
base. The contributors to the OCLC database are member
libraries, some of whom objected to what they saw as an un-
deserved windfall for the OCLC database proprietor. In a letter
from one of the member libraries to the Copyright Office, a ques-
tion was asked “whether it is legally or morally legitimate to
copyright a database comprising records where both the intel-
lectual content, the physical record creation, and the input of
a great bulk of the records are funded with taxpayer’s dollars.
Cop>’right  Notices, vol. 32, May 1984.

17 U.S.C. ~407. Failure to deposit these copies may result
in a fine of the copyright owner. The Register of Copyrights
may exempt categories of materials from deposit requirements,

copyright deposit is required in order to ac-
quire copies “for the use and disposition of the
Library of Congress."71 Indeed, much of the
Library of Congress’ collection is a product of
many years of copyright deposits.

Databases, like any other work, may be de-
posited for the Library’s use and disposition.
‘Many databases, however, are “dynamic”-
they-are constantly updated, expanded, and
modified, so that the “work’ is never in a fixed
or final form. Dynamic databases, therefore,
raise a question of whether and how copies are
to be deposited with the Copyright Office, and
whether the objectives of the deposit require-
ments can be met.

To get around the difficulties of depositing
dynamic databases, industry representatives
from the American Association of Publishers
and the Information Industry Association
have proposed “group registration” and the
deposit of “identifying materials’ of dynamic
databases, which would represent portions or
samples of the copyrighted database.72 Al-
though the industry proposal may prove work-
able for administrative purposes, questions re-
main over whether the objectives of the deposit
requirement will be met. If, in the future, more
and more information is stored in computer
databases, and is subject to perpetual modifi-
cation, policy makers may need to reexamine
the rationale for deposit in light of the needs
of the Library of Congress and the burdens on
copyright owners. -

or modify deposit requirements. Only the first and last 25 pages
of “identifying material’ of computer programs, for example,
need be deposited. 37 CFR !202.20.

“] 17 U.S.C. $407, Notes of the Committee on the tJudiciary,
H.R. No. 94-1476. The fundamental criteria gmerning  excep-
tions to the deposit requirements are the needs and wants of
the Library, balanced against the hardship of deposit on the
copyright  owner.

250 Federal Register, 24240 (June 10, 1985), W’hile such a
solution is perhaps plausible for databases which rely on a more
or less constant and overarching "selection and arrangement’
of information (see discussion below), it is less plausible for works
of art. The protectable expression in many works of fact is often
the format or arrangement of data—the formal “receptacle” into
which new content can be added. In works of art, however, the
protectable expression is the content itself–the way the pic-
ture looks or the way that the story reads. When the protecta-
ble expression is itself in flux and exists in many different ver-
sions in many different places, it may not do to register the
creation in the categorical way envisioned the proposals of the
AAP and the 11A,
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Works of Function and Computer Programs

The category “works of function, ” as used
in this discussion, denotes those works that
use information to describe or implement a
process, procedure or algorithm.73 They may
be physical objects which embody procedural
information, such as cams or cogs in a machine,
thermostatic controls, or punch cards for a
loom. In general, physically embodied works
of function implement a procedure, process, or
algorithm directly by being incorporated into
the intrinsic design of the mechanism.74 How-
ever, not all works of function are physical em-
bodiments of information. They maybe written
works, such as recipes or instruction manuals,
which merely describe a procedure or algorithm
that must be implemented by a human being.

Modern technology has created a new class
of functional works. They are hybrids of those
works of function that physically implement
processes and those that describe processes.
Computer programs are hybrid functional
works insofar as they employ words and sym-
bols to implement and control a process. Al-
though understandable by humans, computer
programs also initiate and control processes
or procedures by operating electronic switches
in a computer. These switches may, in turn,
control other machines or devices.75

Important differences exist between works
of function and works of art and fact. Unlike
works of art, works of function are seldom val-
ued for their intrinsic or aesthetic qualities.
———. .-— .— .

“’rrhe Dictionary of New Information Technology (New
York: Vintage Books, 1982) defines an algorithm as “a proce-
dure, or rule, for the solution of a problem in a finite number
of steps.

“For example, a cam in a machine is a physical embodiment
of the logical operation: “if there is a 3600 turn, push rod X.
It implements this procedure directly when the camshaft is
turned 360 . Similarly, a thermostat physically embodies the
logical operation “if the temperature rises above 70°, turn off
switch Z.” [n each case, the design of the object embodies in-
formation to a surrounding physical system.

7’Recombinant DNA may also be thought of as a hybrid
functional work; encoded genetic information can be used to
control the production of proteins in a living, physical organ-
ism. This section focuses principally on computer programs as
functional works, and considers recombinant DNA only brief-
ly, and by way of contrast with computer software. One reason
for this is that, while both are arguably works of function, they
raise separate social, economic, and ethical issues which are be-
yond the scope of this report.

A recipe, for example, is useless without the
necessary ingredients and utensils. Similarly,
a step-by-step instruction manual for a non-
existent machine, or a computer program with-
out a computer has no value. Works of func-
tion also differ from works of fact. The value
of a work of fact lies in its accurate represen-
tation of reality-maps and news stories, for
example, are reports about what is. Works of
function, in contrast, are descriptions of what
can be if a given procedure is followed.

Although copyright protection is available
for works of function, it is subject to a very
important limitation: Copyright does not pro-
tect the functional aspect of functional works.76

Copyright in a recipe, for example, does not
grant the copyright holder rights in the pro-
cedure described in the recipe. Others are free
to bake the cake, and infringe no copyright in
doing so. The functional aspects of a recipe are
separated from its descriptive aspects, which
alone are protectable.

For computer programs, the difficulty is pro-
tecting their descriptive aspect—the symbols
used in the program-without at the same time
protecting their functional aspect–what the
symbols do in a computer. Because programs
possess both a symbolic and functional nature,
copyright may either protect too little if the
copyrightable expression is limited to the lit-
eral program code, or too much if the copyright-
able expression extends beyond the program
code.

Computer Programs.77 On the basis of the rec-
ommendations of the CONTU Commission,
and without legislative debate, Congress de-
termined that computer programs could be
copyrighted as “literary works” under Section

“This is the law under Baker v. Seldon,  which was dis-
cussed above.

“The words “program” and “software” are often used inter-
changeably, but software has, in recent years, broadened to in-
clude the supporting materials which accompany the sale of com-
puter programs, and even the the content of technologically
based communications (e.g., prerecorded videocassettes are often
referred to as software). This chapter adopts the terminology
of the Copyright Act, and speaks in terms of computerprognwns,
which are sets of “statements or instructions to be used directly
or indirectly in a computer in order to bring about a certain
result. ” 17 U.S.C. § 101.
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102 of the 1976 Copyright Act. 78 Although the
issue of whether computer programs could or
should be either copyrighted or patented was
the subject of considerable legal controversy,
it is now dormant.

In the nearly 10 years since CONTU’s rec-
ommendations, the types of litigation over
computer software have evolved through what
one lawyer has called ‘two generations."79 The
first generation concerned the issue of whether
computer soft ware is or should be protectable
by copyright. Except for certain details, the
courts have resolved these questions in favor
of copyright protection for programs.

The second generation of computer program
litigation, still in progress, concerns what kind
and how much protection will be afforded. The
questions emerging during this generation
point to strains within the conceptual fabric
of copyright, which have existed ever since its
inception. This chapter will focus on the issues
likely to arise in this second generation liti-
gation.

The 1980 amendment to Section 101 of the
Copyright Act defines a computer program as
‘‘a set of statements or instructions to be used
directly or indirectly in a computer in order
to bring about a certain result."80 The courts
have interpreted this definition in a very com-
prehensive fashion:

Any Medium: The set of statements or in-
structions can be embedded in any medium,
from paper to magnetic tape to disks to Read-
Only Memory (ROM) silicon chips.81

“1 980 Computer Software Copyright Act; Dec. 12, 1980;
Public I.aw No, 96-517, \ 10; 94 Stat. 3028. The amendment af-
fected only $ ]101 and 117 of the  code, which, respectively, con-
cerned the definition of ‘‘computer program and ‘‘ I,imitations
on h; xclusive  R i g h t s .

‘Jon Haumgarten, “(’copyright and Computer Software: L)ata-
bases and Chip Technology, ” an unpublished bibliography, 1985.

“’Title 17 ~ 101, as amended Public I.aw 96-517, $ IOia},  I)ec.
12, 1980, 94 Stat, 3028. Note that “computer software’ is used
differently than “computer program” here and elsewhere in the
literature; the former includes such ancillary material as writ-
ten instruction manuals, books, and supporting documentation.

M .See Apple  Computer Inc.}, Franklin Computer  (’orp., 714
F.2d 1240 {3d Cir. 1983), cert. dismissed per stipulation, 104
S. Ct. 690; and Apple Computer, Inc. ~’. Formula International,
Inc., 724 F.2d  521 (9th Cir. 1984), By implication, copyright
would also extend to programs in Programmable-ROMs
(PROMS)  and Erasable-Programmable ROMs (E; PROMS).
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Any Form: The program may be “source
code, i.e., the form in which a programmer
writes the program in a particular language
(such as BASIC or PASCAL or FORTRAN);
or “object code, ” which is the source code
translated into a form directly processed by
the computer. ” Any program, whether used
to govern the internal operations of a com-
puter or used to interact with the user, may
be considered copyrightable.83

Any Computer: The term “computer” is
quite broad, encompassing everything from
fast, specially designed Cray supercomput-
ers, which may be constructed out of thou-
sands of integrated circuits, to a single
microprocessor chip.

Computers are commonly described in terms
of hardware, which is the physical machine
components, and software, the term for com-
puter programs. In modern computer design,
however, hardware and software functions are
largely interchangeable. The allocation of func-

“’This ‘(breakdown” is usually accomplished automatically!
by the computer through the use of an “interpreter,” “compiler,
or ‘‘assembler’ (which is itself a programl.  An?’ computer pro-
gram in a given language may be used as the  source code for
an object code in another language. ‘‘1 I igh le~rel  languages,
such as ‘‘1.1 SP, in their machine code form, ma~’  sertre as the
object code for a source code written in another language, such
as FORTRAN. The FORTRAN“ program can in turn function
in the presence of a “ PI, 1“ interpreter as the source code for
source code written in the language PI. 1. In this fashion, pro-
grams may be layered upon programs. Object code and source
code are merely relational terms, designating which language
the programmer may be working in, and which language the
machine operates in, Indeed, the so-called htwdwrm-e  in a given
machine may itself be configured in 1. I SP (or any otherl  ‘‘soft-
ware language; the hardware software distinction is not abso-
lutely distinct.

“’’Microcode,” also know as ‘‘firmware, is the most primi-
tive level of programming, and embodies the sequence of paths
that a given electrical signal is to follow between the arithmetic
and logic units of the computer. Its function is to replace a "hard-
wired control system that ‘‘ mediate[s]  the transfer of infor-
mation between the central processor, the main memor~’  units,
and the various input and output devices. David Patterson,
“ Microprogramming, Scientific American, \’ol. 248, March
1983, p, 50. The copJ’rightability  of microcode remains unest  ab-
lished,  but it seems in principle no less “a set of statements
or instructions’ than any other form of program, although it
is not usually changed, or even seen, once it is etnbedded  in a
microprocessor. Microcode has been held patentable, in re Brad-
IPJT, 600 F.2d  807 (C. C,P.A,  1979), tiff”d, by an equallJ cfi~icfed
court, sub nom.  Diamond  ~’. Diehr,  450 U.S. 381 { 19811, and
a case is pending on the issue of its copy. rightability,  ,N-EC ~.
Intel, Ci\r. Action No. 84-20799, A motion for summar~  judg-
ment in the N F~C case has been denied, and is scheduled for
trial in April 1986.
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tions between them is the result of design de-
cisions that balance such factors as the speed,
cost, and flexibility required in the final prod-
uct. The symbols in any computer program,
therefore, are ultimately substitutes for hard
wiring. This interchangeability between soft-
ware (symbols) and hardware (circuitry) make
programs a paradoxical sort of “writing, since
they are symbols expressed as components of
machines.

Like other copyrightable works, programs
symbolize information to human beings, and
can be read and understood by programmers.
The CONTU Report stressed that programs,
like other copyrightable works, communicate
to those who can read them.84 Because com-
puter programs are symbolic, they appear to
be at least as eligible for copyright as sound
recordings, which require a record player to
be understood by human beings.85 But, com-
puter programs unlike previous “literary
works, are both writings in the traditional
sense and tools for accomplishing particular
results. All traditional forms of writings are
inert and purely representational. Books, mov-
ies, musical compositions, paintings, or statu-
ary do nothing that a user does not do with
them. They simply convey information or en-
tertain a reader, viewer, or listener. But, as one
expert in artificial intelligence says: . . .. [t]here is a qualitative difference between

the computer as a medium of expression and
clay or paper. Like the genetic apparatus of
a living cell, the computer can read, write and
follow its own markings to levels of self-in-
terpretation whose intellectual limits are still
not understood.86

Computer programs also differ not only from
works of art and fact, but also from traditional
works of function such as cams, thermostats,
instruction manuals, code books, or recipes.

“CONTU Final Report, p. 21.
‘“TO accommodate the way in which technology mediates in-

formation between human beings, a provision in the Copyright
Act says that all original works of authorship are copyrighta-
ble so long as they can be perceived, reproduced, or communi-
cated, “either directly or indirectly with the aid of a machine
or device. ” 17 U.S.C. §102(a),

“Alan Kay, “Computer Software, ” Scientific American vol.
251 September 1984, p. 53.

These traditional works either describe a proc-
ess to a person, who then intervenes to lend
the words or phrases their utility, or they im-
plement a process without describing it. Com-
puter programs, as hybrid functional works,
describe and implement processes. They cause
physical changes to occur in a machine, and
can interact with other programs or with an
environment. A recipe encoded in a program
language cannot only tell a programmer how
to bake a cake, it can “tell’ the computer, too.
With the appropriate robotic apparatus, the
recipe can cause the cake to be baked.

The hybrid character of computer programs
raises some very difficult problems for the law
of copyright, and has prompted commentators
to point to inconsistencies in copyright pro-
tection for programs:

No one would ever advise you that the copy-
right on a schematic diagram of a diode ma-
trix would extend to the diode matrix, yet
that is exactly what is being done by extend-
ing copyright on 1s and 0s to a diode matrix
which it represents. Thus the same diode ma-
trix could be covered by copyright on one
form of work and not the other. This is obvi-
ously wrong. 87

These inconsistencies grow out of the basic
copyright distinction between unprotectable
ideas and protectable expressions, and they are
symptoms of a very fundamental problem with
copyright protection for computer programs.
The problem is whether copyright protection
can be limited to the “expression” of a com-
puter program, without also protecting the
“idea, procedure, process, system, method of
operation, concept, principle, or discovery. ’88

Although both CONTU and Congress made

““Letter to OTA from Manny D. Pokotilow, Esq., Cesar, Ri-
vise, Bernstein & Cohen, Ltd., Philadelphia, PA, Aug. 5, 1985.
See also: Richard Stem, “The Case of the Purloined Object Code:
Can It Be Solved?” BYTE, September 1982; and Pam Samuel-
son, “CONTU Revisited: The Case Against Copyright Protec-
tion for Computer Programs in Machine-Readable Form, ” 1984
Duke Law Journal, 663 (1984).

“The  quoted language is from 17 U.S.C. \102(b). The
‘‘idea/expression dichotomy codified therein is a broader for-
mulation than “ideas,” per se. It comprehends the distinction
made in Baker v. Selden between the expression and the ‘‘art
expressed, rather than just the abstract manner of presentation.
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clear that “the expression adopted by the
programmer is the copyrightable element in
a computer program, and that the actual proc-
esses or methods embodied in the program are
not within the scope of the copyright law,"89

the question still remains. What is the expres-
sion in a computer program?

Part of the problem is that the scope of the
expression of a computer program can vary
widely, depending on how the word expression
is interpreted. As figure 3-4 illustrates, com-
puter programs can be described in many
ways, ranging from those descriptions that fo-
cus on the precise code used to those that gen-
erally describe the procedure or algorithm to
be implemented by the program. The bounda-
ries of copyright protection in programs will
depend on what is considered an expression
and what is considered an idea.%’ Opinions vary
on where the protectable expression should
stop and where unprotectable ideas begin, One
author believes that ‘the expression in the soft-
ware does not consist of the exact written
source code, but the specific logic and design
of the program."91 others take an opposing
view, and argue that copyright protection in
a computer program, ‘‘is limited to the literal
code and does not extend to the structure or
other nonliteral elements of the computer pro-
gram."92

Regardless of how legal scholars resolve the
issue of idea and expression, the Federal courts,
in interpreting copyright law, will eventually
face a dilemma; either: 1) the copyrightable ex-
pression in a computer program will be limited

“‘{ l{c~~ Yfj. :144T:]  , 94th (’ong., 1st sess. 1975, p. 54; and
11 R R e p  A() 91- 14’76, 94th (’ong., 2d sess. 1976, p. 57 (empha-
si~ added). I n k(wping with this notion, the circuit court in ,A\p-

pl(~  ( ‘omputt’r. In(,. \ b’ranklin Computer Corp., 714 F.2d 1240
~tld (’ir. 19H:;),  said t haL ‘‘ .IIpplp  does not seek to copyright the
met hcd which in+t ructs the computer to perform it~ operating
fun(tif)n<  hut {~nl}  t ht instructions thcmsel~cs.’

‘ SWI [’art 1 of t hls chapter for a discussion  of idea and ex-
pr(’s<lon  :i~ t ht. deterrn]nant  of the boundaries  of intellectual
propert~  OW nershlp.

I )un(an I )a~rlds{)n, ‘‘ [’protecting (’omput~~r  Softvare:  A
(’(jmprt’h[’n~i~  e /\nal}si\, ,lurimefric.~ Journal, summer 1983.
p :jt;;

< I )efend;int  ilemorandum  in Support of Their hlotion  for
New Trial and or to Alter ,Judgment,  }I”helan .Alssociates, Inc.

I’. .Jaslow l)enta] I.atmratory’, Inc., Ci\’il Action NO,  83-4583 [P;,
1), I)a 1 W5), p, H; reported in 22,5  (1, S. P.Q. 156 {I<:.  1). Pa. 1985).

to the strict line-by-line program code, in which
case the unscrupulous might easily escape lia-
bility for infringement by simply varying the
code in a trivial way, or 2) the copyrightable
expression will be extended to the logic, de-
sign, structure, performance or even the out-
put of the computer program, in which case
one has copyrighted a “procedure, process, sys-
tem, or method of operation, ” The cases that
have been decided thus far indicate that the
courts are adopting the latter alternative, and
have extended the meaning of expression in
computer programs to include the processes
that the programs implement. One opinion, for
example, suggests that a program that achieves
results similar to other programs, or even to
other works of function—such as a commodi-
ties trading manual— will constitute an appro-
priation of a copyrighted expression. ” The
court in this case emphasized a similarity in
“overall structure’ between one work and the
other. In another case, a court found that 44
out of 186,000 lines of code constituted sub-
stantial similarity of expression.94 Yet another
court ruled that ‘‘the protectable expression
in a computer program is the manner in which
the program operates, controls, and regulates
the computer in receiving, assembling, calcu-
lating, retaining, correlating, and producing
useful information either on a screen, print-out,
or by audio communication."95

In theory, none of these rulings is permitted
under traditional copyright principles. This is
not because the courts have misinterpreted
copyright law, but because copyright law can-
not be successfully applied to computer pro-
grams. Unlike artistic or factual works, which

44’i4’illiams \v. .4rndt, F. Supp. (1) hftlSS., 198S1, ~().
83-3397. In this case, the plaintiff’s work was a s~ep-hy-step
method for trading in various commodities. The defendant, with-
out authorization, translated the plaintiff work into a com-
puter program that achie~’ed similar results, and was found
~ilt~ of infringement.

“’S,4S Institute l’, S&H C o m p u t e r  S.v’stems,  Inc,, F’.
Supp. (M.D.  Term. 1985), No. 82-3669. The court in this
case also had before it e~’idence of actual cop}’ing  b~ the de-
fendant s–a fact which made the conclusion of infringement eas-
ier to draw.

‘ \$”helan Associates, Inc. J, Jaslour  Dental Laboratory)’,
Inc., 225 (JSPQ 156 (F;.1). Pa. 1985), hut see: Q-CO, Industries.
inc. ~, Iioffman, F. Supp. , N o .  85 C’i\’. 4653 RW’S
(S. D. N.}’. 1985)
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Figure 3-4.—Computer Programs - “What Is Protected?”

Each of items (a) through (g) represents a
different, but equivalent expression of a
procedure for computing an average. Each of
these expressions could act as a program for
computing an average, depending on the
sophistication of the computer operating
system handling the information.

If copyright protection in one of these
expressions is broadened to include any or
all of the equivalent expressions, then
copyright protection has been extended to
ideas or processes, and assumed patent-
Iike status without stringent patent
requirements (such as novelty and
nonobviousness).

If copyright protection in one of these
expressions is limited only to that expres-
sion, then copyright protection is almost
useless, because it allows others to escape
infringement by insignificant variation of
the expression.

The scope of patent protection in programs
IS also hard to ascertain. The distinction
between mathematical formulae,
algorithms, and computer programs, is not
clear. In theory, one cannot patent
mathematical formulae or laws of nature,
but how is this distinction between
discoveries and inventions to be drawn in
the context of computer programs?

Intellectual property protection for such
fundamental procedures as computing an
average is problematic. Proprietary rights in
the “building blocks” of computer science
may impede, rather than further, its pro-
gress. If rights are to be granted in
functional works such as programs, at least
one question is: what is so basic as to con-
stitute a “staple” item in the trade?

As computers become more sophisticated
in their ability to process natural language
(conversational English, for example), the
line between what counts as a protectable
program and what constitutes user input
will begin to blur. As this illustration shows,
“program” and “algorithm” have no fixed
meanings.

(a)

To compute an average, sum the numbers
in the set to be averaged, and divide by the
number of items in the set

(b)

(c)

Get a data item
add item to total
increment index
if no more items, continue:

else go to get
divide total by index

(d)

10 data 10, 12, 17, 22, 6, – 1

20 read X,

30 If x = – 1 goto 70
40 let Xt = Xt +X,

50 n = n + 1
70 average= Xt/n

80 print average

(e)

Get item x(

I
xt

= Xt +x,

I n=n+1

(f)

Call average

10, 12, 17, 22, 8

(9)

01100100110101010
10010011011001110
01110101001100100
110100110, ., .

SOURCE Off Ice of Technology Assessment
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are subject to the ‘‘abstractions test between
idea and expression, copyright in computer
software is an either/or choice. Either one pro-
tects the words or variables as they are liter-
ally represented by the programmer, or one is
forced to interpret those words or variables in
terms of the procedure they implement in a
computer system; thus protecting a procedure,
process, or method of operation. ’G The “clear
distinction” made in Baker v. Selden, “between
the book, as such, and the art it is intended
to illustrate, collapses in a computer program,
because the program embodies both “the book”
and “the art. ” one cannot arrive at a “clear
distinction” between idea and expression in
a computer program by using traditional copy-
right analyses.

Policy Implications, The practical import of
appropriate protection for computer programs
lies in the public policy objectives of the copy-
right system itself. For computer program pro-
prietors and creators, as well as to the domes-
tic and international economies, it is important
that computer programs be adequately pro-
tected. 97 If courts construe copyright protec-
tion in computer programs narrowly, creators
and proprietors may well find unprotected the
very thing that distinguishes their product
from others–its logic and design. Equally im-
portant, if only the precise code is considered
expression, copyright protection will be of
limited use, since this expression can be easi-
ly changed by competitors.

. . . —
“ (’onsider  the distinction logicians make between ‘‘object

l a n g u a g e and ‘‘ met a 1 anKu age (or langua~e  about the object
languag[’~  in the  context  of t h[~ following >tatements:

Ilake  the cak(~
Fjxecute  ‘‘ Ilake  the (akef

The former is the object  language; the latter is the meta  lan-
guage. This distinction collapses in computer programs, since
propositions can be ‘ ( recursike’ i.e., they can serve as both ob-
ject and meta  statements. ‘( Bake the cake, ’ depending on the
con t~’ x t of use within the running of a computer program. may
either be information to be displayed to the user, or a subrou-
tine instructing the computer to bake the cake.

‘‘A major, if not the chief means of in~renting toda}’ is be-
ing done in a non-engineering liberal arts mode which is alien
to the historical patent-copyright paradigm, From a speech
given by .John I,autsch, “W7hy Be Concerned About Proprie-
tary I%otection  of Software’?’ American  Bar Association Con-
ference. W’ashingt,on, 1)(’, tJuly 1985.

If, on the other hand, courts continue to in-
terpret the expression in computer programs
as broadly as they have in recent cases, devel-
opers of computer programs may also be ad-
versely affected, If copyright in computer pro-
grams is held to extend to the “useful
knowledge’ ‘–the method of achieving certain
results—embodied in the program structure
or algorithms, copyright may block software
innovators by precluding the creation of pro-
grams that differ in detail, but implement and
perhaps improve on copyrighted programs.’”
The patent system was designed to have this
effect, but it is inappropriate for the copyright
system, which was neither doctrinally nor ad-
ministratively designed to protect functional
information. Overly broad copyright protec-
tion would give the owner patent-like protec-
tion over processes for a much longer duration
than patent law provides, and do so with no
examination for the program’s novelty or non-
obviousness, as is required by patent law.
Moreover, patent law requires that an inven-
tion bean advance over the ‘prior art, requir-
ing an inventor to examine previously patented
claims before gaining patent protection. For
this reason, the Patent and Trademark Office
keeps records of all patents that have been is-
sued. But the Copyright Office does not keep
records of “prior art, ’99 which leaves no way
of predetermining whether a program that per-
forms similar functions or obtains similar re-
sults will infringe a previously copyrighted
program.

Copyright law does not distinguish between
the types of computer programs it protects,
which may exacerbate some of the difficulties
described above. The type of computer pro-
gram that is copyrighted may significantly af-

“AS tJustice  Bradley commented in Baker ~, Selden:  “The
~’er~’  object of publishing a book on science or the useful arts
is to communicate to the world the useful knowledge it con-
tains. But that object would be frustrated if the knov.ledge  could
not be used without incurring the guilt of piracy of the book.
101 LJ, S. 841 at 103 ( 1880).

“Deposit  of programs in the Copyright office is required if
the program is published with notice. 17 U.S. C. \407.  Howe\rer,
only the first and last 25 pages of a program need be deposited,
and these need only be sufficient to identify the program in ques-
tion. 37 CFR $202.20 (c)(viii(A). These pages need not disclose
any of the workings of the program,
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feet the market power a copyright owner can
possess.100 For example, both operating sys-
tems and applications programs are generically
computer programs, but crucial distinctions
exist between the two. Operating systems gov-
ern the internal operation of a computer, and
allow it to communicate with a range of appli-
cations programs (e.g., spreadsheets, graphics,
and word processing programs). The operat-
ing system will, therefore, determine which ap-
plications programs can run on a particular
computer. Thus, copyright on an operating sys-
tem may be a far more powerful right than a
copyright on an applications package, and may
govern the market for applications packages.
Indeed, this desire to make one’s applications
program marketable may have been at the
heart of the Apple v. Franklin case, since it
was unlikely that the 15,000 applications pro-
grams written for Apple’s operative system
would be rewritten to run on the Franklin Com-
puter’s machines. ’”’

Reverse Engineering. The trend of interpret-
ing expression broadly in copyright for com-
puter programs may also pose problems for
reverse engineering. Reverse engineering refers
to the unauthorized, although not necessarily
illegal, reproduction of programs in their ob-
ject or source code form for the purpose of
teaching, analyzing, or evaluating the con-
cepts, techniques, or ideas embodied in the pro-
gram. 102 This process promotes innovation by
allowing programmers to build on the works
of others in the creation of new works. It also
eliminates the need for redundant research and
development. Reverse engineering allows ab-
stract knowledge and techniques to be passed
on, while prohibiting the wholesale appropri-
ation and sale of another’s work.

— — - —
“’”For a thorough discussion of copyright and market power,

see ch. 6.
‘“’ Allan Schmid, “Intellectual Property Rights in Bio-

technology and Computxx Technology, ” to be published in Zeit-
schrift  fur die gmmrnte Staatswissenschaft,  1985. One writer
argues, however, that this problem has been contradicted by
the facts. Duncan Davidson, “Software and the Wealth of Na-
tions, ” to be published in Computer Law and Practice,  1985.

‘“’The  language used in this definition is adapted from the
Semiconductor Chip Protection Act, 17 U.S.C. f906.

Computer programs create unique concerns
about reverse engineering because, unlike other
copyrightable works, their expression is not
disclosed when they are published. ’03 While a
journalist can learn his craft without copying,
by reading the others’ published works, a pro-
grammer cannot. He must copy the program
from its original storage medium–probably
by decompiling it into source code form–in
order to read and learn from the works of his
predecessors. This copying may give rise to
copyright liability, even though it may in no
way interfere with the market value of the cop-
ied software.104 The copy that is made in the
course of reverse engineering may have rela-
tively little financial value. It may bear little,
if any, resemblance to the work that is allegedly
infringed, and may even be destroyed after use.
Instead of examining the work, the court looks
to the “paper trail” left by the defendant in
the research and development process. The in-
fringement often occurs in the process of copy-
ing a program to create a new one. However,
courts have used this initial copying as the ba-
sis for finding that the final work produced by
a defendant was an infringement, even though
it resembled the copied program only slight-
ly.105 This creates uncertainty whether any
copying, even that for reverse engineering, is
legal.

As it exists, copyright law offers two con-
ceivable ways of dealing with the problem of
reverse engineering. One possibility, Section
117 of the Copyright Act, permits copying of
software as an “essential step” in the utiliza-
tion of a computer program for “archival pur-

— . .—
‘r’] For a discussion of the disclosure issues surrounding com-

puter programs, see Pamela Samuelson, “CONTU Revisited:
The Case Against Copyright Protection for Computer Programs
in Machine-Readable Form, 1984 Duke Law Journal 665.

‘“Pamela Samuelson, “The Demise of the Right To Reverse
Engineer Computer Programs: Is It Appropriate?” unpublished
draft, Sept. 25, 1984.

‘(’’Indeed, the emphasis on the conduct of the defendant, as
opposed to an assessment of the similarity in content between
works can be seen in several recent cases: e.g., SAS Institute,
Inc. v. S&H Computer Systems, Znc. (1985 M.D. Term.), No.
82-3669, Whelan Associates, Inc. v. Jaslow  Dentaf Laboratory,
225 U. S.P.Q. 156 (E. D. Pa. 1985), and Hubco Data Products
Corp. v. Management Assistance, Inc., 219 U.S.P.Q. 450 (D.
Idaho 1983).
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poses. "106 This provision does not explicitly ad-
dress the issue of reverse engineering. CONTU,
which wrote section 117, interpreted ‘ ‘essen-
tial step” narrowly, to include only the copy-
ing done by a computer in the process of load-
ing a program into the machine. Likewise, the
courts have followed this interpretation. 107 A
broader interpretation of “essential step”
might permit reverse engineering. But because
such a broad interpretation of section 117 may
also conflict with the copyright owner’s exclu-
sive right to prepare derivative works,108 it
seems to be a slim reed on which to facilitate
reverse engineering.

Alternatively, the doctrine of fair use may
provide for reverse engineering, because it per-
mits copying for scholarship or research. 109 Fair
use, however, evolved in the context of print
technology, and so several of its features make
it an uncertain device, at best. Two of the cri-
teria used in determining the fairness of a use
are: ( 1 ) the purpose and character of the use,
including whether the use is of a commercial
nature; and 2) the amount and substantiality
of the work as a whole. 110 Because reverse engi-
neering is often performed for inherently com-
mercial reasons, the “purpose and character
criterion could weigh against a finding of fair
use. Furthermore, programs must often be cop-
ied in their entirety to understand their work-
ings, or to study the relevant portions of code.
The fair use factors concerning “amount and
substantiality’ not only deal with the num-
ber of copies of a work made, but also with the
portion of a work that is copied. Hence, the
fair use doctrine may not allow reverse engi-
neering. However, because there has been no
court decision on the matter of reverse engi-

‘“The relevant part of section 117 reads:

it IS not an Infringement for the owner of  a copy of a cc)n)put-
er  program to  make a cop~  or adaptation of that computer
pro~am  pro~ided ( 1 I that-~uch  a new copy or adaptation I S

c r e a t e d  a s  an csw’n  tlal  step in the ut]hzat  Ion of  the computer
pro~am In c o n j u n c t i o n  with  a rnachlne a n d  t h a t  It IS used  In
no other manner

‘ S e e ,  e . g . :  Midwa~’ Alanufacturing  Co I’. Strohon,  564
F.supp. 741 (?J. I). Ill. 1984),

“17 U.S.C, ~ 106,
‘qThe doctrine of fair use is codified in Section 107 of the

Copyright Act, and is discussed in ch. 7 of this report.
“17 U. SC. ~107,  sections 1 and 3

neering, it is impossible to say definitively
whether fair use will allow it.

Computer Program and Patent Law

Given the problems of applying copyright
protection to computer programs, patent pro-
tection may be a more viable alternative than
fair use. Among other things, patent law pro-
tects new and useful processes,111 and computer
programs, as works of function, use informa-
tion in a process. Many patents have been is-
sued for computer programs.

Patent protection, however, also poses prob-
lems. Some are theoretical; not all programs
that need protection will be eligible for patent
protection. Some are practical, and have to do
with how suitable the patent system is to the
commercial environment of program engi-
neering.

Programs and Patent Theory. Since 1966, the
issue of program patentability has been jug-
gled among the Patent Office, the Court of Cus-
toms and Patent Appeals (now the Court of
Appeals for the Federal Circuit), and the Su-
preme Court.112 Computer programs have prov-
en to be as problematic an “invention’ for pat-
ent law as they have been a “writing” for
copyright law.113 For, the same characteristics
that make programs acceptable subject mat-
ter under the copyright scheme cause problems
under the patent scheme. Whereas copyright
has problems with the functional nature of pro-
grams, patent law has difficulties with sym-
bolic nature of programs. They represent proc-
esses that have heretofore been mental, such

——— ——
]‘ ‘Section 101 of Title 35 (Patents) states that whoe~er  in-

vents or discovers any new and useful ~ 1 I process, (2)  machine,
{3) manufacture, or (4) composition of matter, or an}’ new or
useful improvement thereof, ma~’ obtain a patent on his in\ren -
tion or discovery.

‘ “SW Duncan Da\ridson ‘‘ I’rotecting Computer Software:
A Comprehensive Analysis, in 1983 .Arizona State I,awr Jour-
nal 611, 634-650.

“ ‘One writer has suggested that ‘‘[m]uch as the distinction
is breaking down in copyright because of technological changes
blurring the distinction between a product and its idea, so too-
especially in the area of computer software— is the dichotom~.
losing its meaning in patent law. ” James Beniger,  Information
Technolo~”es and Commodities in the De~’elopment of intellec-
tual Proper.\’: Changing Rights and Practices, OTA contract
report, April 1985, p. 58.
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as balancing a checkbook or searching for a
word in a text.

Strictly speaking, computer programs are
not in and of themselves patentable. At
present:

. . . [patent protection] is available for com-
puter programs that are intrinsically tied to a
device which physically and automatically ap-
plies the results of the computer program. . . .
The invention is not in the program: It is
merely implemented by the program (and) is
actually a new method of doing something.

Patentability is determined by whether the
program implements a physical process that
is itself the subject of invention, and meets the
criteria for patentable processes.115 For exam-
ple, a method of typesetting,116 of timing the
curing of rubber,117 of searching for oil,118 or
of storing and manipulating telephone signals
and records in a database 119 are patented in-
ventions that include computer programs as
components of the invention. Programs that
are the only novel component of an otherwise
unpatentable process, 120 or that merely imple-
ment an algorithm or a scientific or mathemati-
cal truth,121 are not patentable.122 This is the

‘John C. Lautsch, American Standard iiandbook of Soft-
ware Business I.aw (Reston, VA: Reston Publishing, 1985), p. 65.

“That is, useful, novel, and nonob~ious  (35 U,S.C. \\lOl,
103). Similarly, machines, methods of manufacture, and com-
positions of matter that employ programs and that meet the
statutory criteria for patentability are also patentable.

‘” In r-e Freeman, 573 F,2d  1237 (CCPA 1978).
“ Diamond v’. Diehr,  450 U.S. 175 (1981).
“In re Taner, 681 F.2d 787 (CCPA 1982).
“’I’atent  No. 4,479,  196–  Hyperedge  E~nti~r-Relationship  Data

Base Systems ( 1 984),  for example.
‘“’ Parker ~. Flook,  437 U.S. 584 ( 19781.

“Gottschalk  ~, Benson, 409 U.S. 63 { 19’72). The Supreme
Court ruled that a program for the conversion of binary coded
decimals into pure binary numerals could not be patented, since
“the patent wollld wholly pre-empt  the mathematical formula
and in practical effect would be a patent on the algorithm it-
self. ” 409 U.S. at 71 72 (1972).

‘“’This  statement is based on the caselaw  that has so far de-
veloped. one observer, however, has pointed out that “[p]atents
are now being granted every week with claims covering a series
of steps which can be executed completely on a computer and,
it appezws,  without any last-step output, that is, to turn a crank,
light a light, eject a part, and so forth. Whether court (sic) will
uphold such claims in infringement proceedings remains to be
seen. ” Letter to OTA from Robert Shaw, The Patent, Trade-
mark, and Copyright Research Foundation, Franklin Pierce Law
Center, Oct. 11, 1985. Many paten s have been issued for “pure”#b,programs (e.g., 4’SW’IFT-TECH” is a patented computerized
database search algorithm that runs on mainframe, mini, or
microcomputers. U.S. Pat. No. 4,270, 182).

case for a great many computerized industrial
processes, and the majority of programs writ-
ten for personal computers.

The courts’ reluctance to uphold patent pro-
tection on programs in isolation from physi-
cal processes points to a very fundamental
problem with patent protection for programs.
Programs are expressions of algorithms, which
are rules or procedures for achieving particu-
lar results. Algorithms, like mathematical for-
mulae and laws of nature, are not patentable,
Yet, the algorithms expressed in programs can
also be configured in a computer in hard-wired
form.

This equivalence between algorithms in
hardware and those in software raises an is-
sue concerning the patent ‘doctrine of equiva-
lents.” The doctrine states that a patent pro-
tects equivalent configurations, even though
they may neither be disclosed nor actually
claimed, unless the equivalent configuration
performs the function in a substantially dif-
ferent way.123 If, therefore, a program can be
described in terms of the functioning of digi-
tal logic circuitry in the computer hardware,
rather than in terms of algorithms embodied
in software, patents might be issued on ma-
chines which if they were software, would be
denied.124

The Practical Limitations of Patent. There are
administrative and practical problems con-
nected with seeking patent protection for com-
puter programs. Many observers consider time
and expense to be the greatest drawback. A
claim may be pending for 2 to 3 years and cost
an inventor upwards of $10,000 to prosecute. 125

Many innovators may find the time and ex-
pense involved in obtaining patents for com-
puter programs prohibitive, depending on the
rate at which software designs become obso-
lete, and the amount of financial resources
available to a given software innovator. Even

‘“{Duncan  Davidson, “Protecting Computer Software: A Com-
prehensive Analysis, ” 1983 Arizona State Law Journal 611,
643, citing 4 D. Chism,  Patents, $18.04 (1982)

“’Ibid.
“’Larry Kahaner, “Patent Reform, Pending, ” Across the

Board, September 1984, p. 36; and conversations with Richard
Stern (see note 44) and Robert Shaw (see note 122).  See ch. 9
on institutional issues.
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after a patent is successfully obtained, it is
often found invalid when challenged in court,126

making the value of a patent to investors high-
ly uncertain. The scope of patent claims in pro-
grams, too, is uncertain, because of their sym-
bolic nature. The actual code written by a
programmer is seldom the subject of patent
claims. Instead, what is claimed is the proc-
ess that the code implements, and the program
is incidental to this process. The scope of the
patent claim may, therefore, be difficult to
delineate precisely, because it does not refer
to a specific embodiment or tangible item.

Computer Programs and Trade Secrets

A trade secret is a form of intellectual prop-
erty that covers any confidential formula, pat-
tern, device, or compilation of information used
in a business, which gives that business an op-
portunity to obtain an advantage over com-
petitors who do not know or use the secret.]”
Trade secret law is a viable method of protect-
ing computer programs, and in some cases,
seems better suited to programs than either
patent or copyright. Indeed, software devel-
opers rely on it heavily for protecting against
the unauthorized disclosure of competitively
valuable information.

Trade secret law differs substantially from
both patent and copyright law. The law of each
State, rather than Federal law, defines what
a trade secret is, and what rights the holder
of a trade secret has. Unlike copyright, trade
secret protection can extend to the ideas, al-
gorithms, and procedures embodied in a pro-
gram, as well as to the expression adopted by
the programmer. Unlike patent, a trade secret
generally requires no compliance with formal-
ities, no waiting time to acquire, and no proof
of novelty or nonobviousness. Perhaps most
important, trade secret is not encumbered with
the problems of fitting computer programs into
subject matter schemes of patent and copy-

“Elstimates  of holdings of in~’alidity  range from 50 percent
(see Davidson, op. cit. ) to 70 percent (Richard Stern, “ROhl
in Search of a Remedy: Can They Find It? 1 Computer Law
Reporter 4, 1982).

“ Restatement of Torts,  $75’7, comment B

right. ]28 In trade secret cases, a court is freer
to focus on the effects of disclosure on a plain-
tiff’s business, and the contractual or tortious
misdeeds of a defendant, rather than on strict
standards of infringement. 129

Trade secret protection, however, has draw-
backs from both a public policy and a proprie-
tary point of view. As a matter of public pol-
icy, an overreliance on trade secret protection
may hinder technological growth in the com-
puter industry by “locking up” information
that can benefit whole sectors of the industry.
Unlike the patent and copyright systems, trade
secret does not further the goals of disclosure
and publication. Quite the reverse: trade secret
protection is lost by unrestricted or unpro-
tected disclosure of the secret. 130 Trade secrets
are often enforced through contracts between
employers and employees that restrict the em-
ployees’ rights to enter into competitive ven-
tures or to subsequently become employed by
competitor companies. Although intended to
protect employers from unscrupulous employ-
ees, abuses of these noncompetition agree-

. -.
““Rather than the uniqueness, novelty, or originality of the

program, a court ruling upon a trade secrets case will look to
the unique \’alue of the program to a compan~  competitive
ad~’antage,  the company’s in~’estment  in the program design,
or the ‘ ‘unique logic and coherence’ of the program. See, e.g.:
Corn-Share, Inc. }$. Computer Complex, Inc., 338 F, Supp.  1229
(E, D. Mich. 1971) and Computer Print S~”sterns, Znc. \’, Lewis,
422 A.2d 148 (Pa, Super. 1980), but see: Structural 11~’namics
Research Corp. L’. Engineering Afechanics Research Corp., 318
N. J4’.2d 691 (Minn. 1982)  (“Mere \rariations  in general processes
known in the field which embod~’  no superior advances are not
protected.”)

“qThe  same can be said of man>’  other State law forms of in-
tellectual property protection. Theories such as tortious  inter-
ference with contract, interference with prospecti~’e  ad~rantage,
misappropriation, and unfair competition law all focus on the
conduct of defendants, rather than on the subject matter of the
item that is allegedly infringed.

‘“’The factors that go into an assessment of whether certain
information is one’s trade secret include:

1. the extent to which the information is known outside of
his business;

2. the extent to which it is known by employees and others
involved in his business;

3. the extend of measures taken by him to guard the secrecy
of the information;

4. the value of the information to him and to his competitors;
5. the amount of effort or money expended by him in devel-

oping the information; and
6. the ease or difficult’ with which the information could be

properly acquired or duplicated by others.
Restatement of Torts, §757, comment B.
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ments may also hinder technological advance
by acting as a barrier to employee established
startup companies.131

Trade secret protection is of limited useful-
ness to many types of software developers and
vendors. Programs that are mass marketed are
not suitable candidates for trade secret pro-
tection, since the trade secret status of the soft-
ware is lost through disclosure, and disclosure
is often the natural consequence of mass mar-
keting. To avoid this problem, some vendors
have licensed, rather than sold, their programs,
and required the licensees to keep the program
secret .-Depending on the number of licensees,
however, these schemes may be neither legally
nor practically enforceable.132 The software—— — -. —. —.

“’’These (noncompetition) suits hit the startups at their
most vulnerable stage, when every available dollar and minute
has to be poured into the nascent company. The suits have be-
come so common as to kindle suspicions that some established
companies are using the courts more to suppress competition
than to right legitimate wrongs. ” “In High-Tech Industry, New
Firms Often Get Fast Trip to Courtroom, ” Wall Street Jour-
nal, Aug. 14, 1984.

‘-Davidson, “Protecting Computer Software, ” op. cit.

vendor also faces a number of other problems
with trade secret protection, including a lack
of uniformity in trade secret laws from State
to State, and difficulties in attempting to ob-
tain concurrent protection through patent or
copyright law. 133

“Secrecy may be lost through copyright registration and
deposit, or through a Freedom of Information Act request upon
the Copyright office, The Copyright Office has promulgated
‘‘secure deposit” regulations with respect to deposit of the Mul-
tistate Bar h~xam,  37 CFR $203.40, and see ,VationaJ  Confer-
ence of Bar Examiners t’. .Mult,istate  Legal $tu~ies, 692 F,2d
478 (7th Cir. 1982), and the Freedom of Information Act has
a trade secret exemption, 5 U.S, C. $552( b)(41,  but neither of these
provisions has been construed with respect to computer pro-
grams. Section 301 of the Copyright Act preempts State law
that provides 4 ‘equivalent protection. Despite the fact that
the Supreme Court has found that patent law does not preempt
State trade secrets law, Kewanee  OiJ Co. ~’. Bicron  Corp., 416
U.S. 470 (1974), the situation is not entirely clear with respect
to preemption of State trade secrets law by Federzd copyright
law. See e.g., Videotronics,  Inc. t’. l?end Electronics, 564 F. Supp.
1471 (D. Nev.  1983),

PART III: IMPLICATIONS FOR POLICY

The application of a uniform system of in-
tellectual property principles, such as that em-
bodied in copyright and patent law, to diver-
gent types of information-based products may
no longer be possible. Modern technologies are
exaggerating dissimilarities between informa-
tion products that were once protectable un-
der a single system of law, and are, in some
cases, giving rise to new products that strain
the application of old legal principles.

There may be no one simple solution to the
problem of accommodating intellectual prop-
erty law to technological change. Being differ-
ent in kind, many of the problems require dif-
ferent types of solutions. Determining the
proper form of protection for computer pro-
grams, for example, is largely a question of
which aspects of programs the law should pro-
tect; whereas determining ownership in works
distributed on-line is one of finding a feasible
administrative mechanism.

Problems also require different degrees of
change. Copyrighting dynamic databases, for
example, may call for relatively minor changes
in copyright registration and deposit regula-
tions, but the difficulties that computer and
communication technologies pose for protect-
ing works of fact may necessitate sweeping
changes in the type of protection that the law
currently offers.

The timeframe in which problems are likely
to arise also hinders attempts to construct one
comprehensive solution. Protecting computer
programs is a problem that requires immedi-
ate attention, but other issues, such as inter-
active authorship, may not significantly affect
the intellectual property system until early in
the next century.

Given the complexities of formulating appro-
priate intellectual property law, it is convenient
to organize Congress’ policy options accord-
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ing to the type of action that might be taken.
A choice of one option does not necessarily ex-
clude others, and the policy maker may choose
to exercise several options at once, or in se-
quence over time. These options, and their
strengths and drawbacks, are described below.

Option #l: Rely on the Marketplace

Marketplace options accommodate techno-
logical change with little or no government in-
tervention. Under this kind of option, private
entrepreneurs, acting individually or as groups,
address problems that exist in intellectual
property law. Solutions to particular problems
will often take the form of “technological fixes”
or private contractual agreements. For exam-
ple, ‘‘identifiers” electronically embedded in
some works may help to solve some of the prob-
lems of integrity and identity associated with
works of art that are produced and distributed
on-line, and technological methods of monitor-
ing use, although expensive, are available for
some database distributors of works of fact.
And, where current legal protection is inade-
quate for works of function, proprietors might
try to supplement intellectual property pro-
tection through the use of site licensing or
‘‘shrink wrap" licensing.134

The marketplace approach to resolving intel-
lectual property issues is favored by a majority
of the public, 54 percent of whom feel that busi-
ness should have the primary responsibility
for solving problems associated with intellec-
tual property. (See table 3-l.) In response to
a survey conducted for OTA by Yankelovich,
Skelly & White, Inc., the public responded in
the following way when asked “Thinking about
this issue of intellectual or creative property,
who would you say should have primary re-
sponsibility for solving any problems created
by new technologies (like computers or
videocassette recorders)?” Manufacturers of
computer hardware and many established soft-
ware developers, fearing that legislative efforts

“’Shrink wrap licenses, so called because they purport to
bind the purchasers of mass market software to a license agree-
ment rather than an outright sale, are of unproven effective-
ness and legality. See ch. 6, pp. 183-184 for further discussion
of shrink-wrap licenses.

Table 3-1 .—Who Should be Responsible for Solving
Intellectual Property Problems?

Familiar Not familiar
with with

To ta l  i ssues issues

Business in the Information
and entertainment
industries . . . . . . . . . . . . . . . . . 54% 54% 53%

The government ., 34 33 35
Both 8 11 7
Neither . . . . . . . 1 1 1
Don’t Know 3 1 4

SOURCE Yankelovich, Skelly White, Inc. Public Perceptions of the Intellec-
tual Propertyi Rights Issue contract prepared for OTA February
1985

to adapt intellectual property law may create
more uncertainty than it resolves, would also
prefer that Congress pursue marketplace op-
tions. In some cases, private industry has al-
ready taken a marketplace initiative by seek-
ing to establish technical standards,135 or by
protecting their products through contractual
agreements with their customers. However,
not all representatives of the information in-
dustry believe that the marketplace alone can
provide adequate protection for their products.
Database vendors, in particular, are uncertain
about marketing their services without ade-
quate and appropriate legal mechanisms.

The marketplace option has several advan-
tages over others. The marketplace is more
likely to be able to respond rapidly and flexi-
bly to rapid innovation. Contracts between
computer program sellers and buyers are likely
to address the specific needs of each party, and
can be tailored to take unique features of the
technology into account. Technological means
of protecting information or monitoring use
avoid costly enforcement and litigation. And,
marketplace solutions can evolve as rapidly
as the technology.

Marketplace solutions do not solve all of the
problems that vendors of information products
face, nor do they necessarily further the pub-
lic interest. Unlike intellectual property law,
contracts do not ordinarily bind those not

—
“’The Association of Data Processing Service Organiza-

tions (ADAPSO) has recently proposed a standard method of
copy-protecting computer software, and the proposal has met
with some resistance from both software vendors and users.
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party to the agreement. This means that, lack-
ing adequate intellectual property protection,
a creator or purveyor of information is often
without legal recourse against third parties.

Technology-based protections may also be
unworkable. Not only are they susceptible to
the diligent “hacker,’ they may also be imprac-
ticable to market or difficult to standardize.
Moreover, by protecting works that are pub-
licly disseminated, copyright encourages dis-
semination. In lieu of copyright protection, in-
formation providers may be inclined to “lock
up’ access to information that they previously
had incentive to keep open. This would not
serve the public interest.

Option #2: Judicial Accommodation

Judical accommodation is an option that al-
lows the Federal court system to treat intel-
lectual property problems on a case-by-case ba-
sis, by fitting existing law to the particular
facts before the court. By interpreting the law
in specific circumstances, courts develop rules
that eventually have broader application.
Many judicially developed doctrines, such as
fair use and the idea/expression dichotomy,
were later codified by the legislature.

The individuals having the strongest opin-
ions about judicial accommodation are attor-
neys. Those attorneys who view existing in-
tellectual property law as adequate to deal with
technological issues also feel that the judicial
forum is the most appropriate method of deal-
ing with technological advance. The great vir-
tue of the judicial process, according to this
perspective, is its ability to adapt the broad
outlines and fundamental principles of statu-
tory law to circumstances that are unforesee-
able at the time law was written into statute.
They also stress that many uncertainties, such
as whether computer programs are copyright-
able, have already been resolved by the courts,
and that a foundation therefore exists for fur-
ther judicial development.

A growing minority of attorneys, many of
whom come from a background of engineer-
ing and patent law, strongly disagree. They
argue that not only are existing methods of

legal protection inadequate, but so too are
judges’ abilities to comprehend the subtleties
of the technology and the long-range impact
of their decisions. Given uncertainties in ap-
plying the law to new technologies, they often
counsel their clients to proceed conservatively
in order to avoid lawsuits. The clients, in turn,
may forego potentially profitable avenues of
research or application. Often, there is no way
of knowing how the law will apply to them un-
til they are haled into court–a prospect that
many wish to avoid.

The legal profession’s opinions on judicial
accommodation reveal many of the strengths
and weaknesses of this option. Judicial accom-
modation may be advantageous in some cases,
where statutory law can be construed by the
courts so as to avoid the need for legislative
solutions. The judiciary may, for instance, be
able to clarify the meaning of the fair use and
idea/expression doctrines in the context of com-
puter software. The courts’ role is to adapt gen-
eral law to specific circumstances and, given
the idiosyncrasies of the situations that may
arise, the flexibility of judicial accommodation
gives it many advantages over attempting to
anticipate future problems through legislation.
In many cases, alternative causes of action—
such as trade secrets, misappropriation, and
unfair competition law—may also fill the gaps
left in copyright or patent law because of the
effects of technology.

Nevertheless, the courts, which are gener-
alists par excellence, may be ill-equipped to
deal with many of the highly technical and mul-
tifaceted problems raised by some of the tech-
nologies. Moreover, as this chapter suggests,
many of the problems in intellectual property
law are fundamental, and may not lend them-
selves to resolution through a case-by-case ap-
plication of the law. In order to obtain results
that seem to them just, courts have recently
begun to render decisions that are, in essence,
policy choices.

In light of the Supreme Court’s consistent
signals to Congress that the judiciary should
not serve as a policymaking forum for patent
and copyright law, resort to the courts to re-
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solve many of these technological issues may
be tantamount to a delegation of Congress’ pol-
icymaking authority. Even if the judiciary acts
with restraint with respect to policymaking,
the application of obsolete law to novel circum-
stances may end up skewing the policy objec-
tives that the statute seeks to promote.

Option #3: Amendment

Amendment is an option that allows Con-
gress to modify portions of existing law in or-
der to accommodate changes in the way the
law operates brought about by technology. In
1980, for example, the copyright law was
amended to include computer programs, and
in 1985, it was amended to deal with the rental
of sound recordings. A bill presently before
Congress would amend the copyright law to
include the ornamental designs of utilitarian
items, such as semiconductor chip masks.136

Industries and organizations that rely on,
or are affected by copyright protection, gen-
erally favor amendment, where necessary, as
an option for accommodating technology.
Among these groups are the recording and mo-
tion picture industries, the library and educa-
tional associations, the software and computer
industries, and a variety of authors’, publish-
ers’, and artists organizations. Each of these
groups tends to have specific and unique con-
cerns that are often best addressed by amend-
ment. These organizations view amendment
as the best option for a number of reasons: mar-
ketplace options may not be viable for achiev-
ing many results, such as proposed royalties
on blank tapes; 137 litigation may produce re-
sults that are unfavorable, as with Sony Inc.
v. Universal studios,138

or not sufficiently com-
prehensive for the group’s particular ends; and
the groups’ interests are seldom broad enough
to favor more comprehensive legislative op-
tions, such as revision or sui generis legislation.

Amendment to patentor copyright law may
bean appropriate solution to some of the prob-
lems posed by technology, especially those

“ 1 I. R. 1900,”  also known as “Th~’ Design  Protection Act of
19~5. Introduced b~ Represent atit’e  Nlooreh{’ad.

S. 31 and 1{. R. 1030
“LSOnJr  Corp. I’, [ ‘ni\rersa) (’it~’ ,Studio.s< 464 (1. S. 417 { 1981).

amenable to relative}’ isolated legislative
treatment. For example, the problems of de-
posit and registration for dynamic computer
databases, the difficulties involved with thou-
sands of contributors to a single database, and
the issue of the scope of protection for com-
puter programs may be soluable through amend-
ments to appropriate sections of the Copyright
Act. Accommodation by amendment offers the
advantage of relative timeliness in the face of
technological change. Next to judicially fash-
ioned responses, amendment is perhaps most
flexible in meeting the rapid pace of techno-
logical change. Amendment also offers the ad-
vantage of fitting specific technological accom-
modation within a larger precedential context,
thus reducing uncertainties about whether ex-
isting legal principles would apply to new pro-
visions.

However, insofar as problems affect the en-
tire intellectual property system, accommoda-
tion by amendment may be but a temporary
solution. If, for example, computer databases
and net works become a principal means of stor-
ing and distributing information, copyright
law, both in principle and in practice, may fail
to protect what needs protection—algorithms
and information. Amendment may fail to ad-
dress the fundamental difficulties posed by
technological advance, since the problems lie
at the conceptual core, rather than at the
periphery, of existing law. The failure of copy-
right law to account for the trifold nature of
information—works of art, fact, and func-
tion—is an example of a fundamental problem
that technology is exacerbating.

Option #4: Sui Generis Legislation
Sui generis is a latin phrase used to describe

any law that is ‘‘of its own kind or class. Sui
generis intellectual property law is legislation
that stands apart from existing patent, copy-
right, trademark, or unfair competition law.
The Semiconductor Chip Protection Act is an
example of sui generis law designed to protect
the architecture of semiconductor chips.’” The
sui generis option has also been suggested for
computer programs.

“The Semiconductor Chip Protection .Act comprises Chap-
ter 9 of Title 17, L1. S. Code.
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The identity of the parties likely to favor or
oppose sui generis legislation will depend on
what the legislation seeks to protect, and on
how it proposes to protect it. In the case of
the Semiconductor Chip Protection Act, for ex-
ample, the semiconductor industry generally
favored protecting chips through an amend-
ment to the existing copyright system, rather
than sui generis law, because of the greater cer-
tainty that amendment offered. Other groups,
such as the publishing and computer software
business, favored the sui generis option be-
cause of possible adverse effects that amend-
ment of the copyright law would have had on
protection of other types of copyrightable
works. In general, groups whose products sui
generis law is likely to affect prefer protection
under existing copyright or patent schemes be-
cause of the lag time involved in writing a
whole new system of protection, and because
of the uncertain way that courts will interpret
the new law.

The sui generis option offers the advantage
of accommodating intellectual property law to
the gradual introduction of new technologies.
Even with rapid technological change, many
of the traditional, print-based, methods of cre-
ation and distribution will continue to form a
great part of the commerce in the information
industry, and traditional concepts developed
for print culture may still work quite well. As
new forms of expression grow up alongside of
existing ones, Congress may want to consider
parallel forms of intellectual property protec-
tion. Indeed, the Semiconductor Chip Protec-
tion Act is a good example of this parallel, sui
generis approach. Sui generis legislation can
be specifically tailored to the idiosyncrasies of
the technologies and their markets, without
damaging the fabric of existing law. Where
doubt exists over the applicability of the in-
tellectual property clause of the U.S. Consti-
tution, alternative constitutional authority can
be found in the commerce clause.

A sui generis law for computer programs and
other works of function might be desirable for
many of the above reasons, Like the Semicon-
ductor Chip Protection Act, a sui generis law
for programs and other works of function could

build in a balance between proprietary and pub-
lic interests, by granting appropriate proprie-
tary rights in those aspects of the work that
are valuable, by allowing for reverse engineer-
ing, and perhaps by limiting the term and scope
of protection to reflect actual markets for func-
tional works.

Works of fact might also be protected un-
der a sui generis scheme that recognizes the
importance of protecting information per se,
while at the same time balancing such protec-
tions against the rights and needs of the pub-
lic to that information. Compulsory license ar-
rangements and alternative remedies, such as
the imposition of “reasonable” royalties for
certain types of infringement, might also be
tailored to the specifics of the interests at
stake.

Sui generis schemes of protection are not,
however, a panacea. They are costly in terms
of the political investment necessary for their
creation. They may also require the creation
of new administrative agencies, with appropri-
ate expertise. Lacking a history of judicial
precedent, uncertainties will also exist as to
the meaning of terms and the applicability of
the law to specific circumstances. Further-
more, sui generis laws may cause great difficul-
ties for international legal, economic, and po-
litical arrangements. Computer programs, for
example, have only recently been incorporated
into the the body of many of the developed na-
tions’ copyright law, and only after many years
of contention.

Option #5: Revision

Revision would entail rewriting all or a sub-
stantial part of the Copyright Act of 1976 to
conform to the policy goals that Congress
seeks to further in a new technological context.
A revision might retain the basic legal princi-
ples already developed in law, as the revision
of 1976 did, or it might adopt wholly new prin-
ciples.

Although many observers have commented
from time to time on the obsolescence of copy-
right law, and although some have even envi-
sioned the broad outlines of a future intellec-
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tual property law,140 OTA found few advocates
of a general revision of copyright law. Indeed,
most parties with whom OTA spoke indicated
that they believed the Copyright Act of 1976
is adequate for the foreseeable future.

Nevertheless, Congress will have to give con-
sideration to the general revision of the copy-
right laws in the course of the next decade. In
addition to substantial and worsening enforce-
ment problems,141 copyright law is becoming
irrelevant to new technologies and more re-
moved from the policy objectives for which it
was designed. Hence, many of the same pres-
sures exerted by technology on the Copyright
Act of 1909, which required the 1976 revision,
have already begun to undermine the Copy-
right Act of 1976. Congress should therefore
begin now to gather the information necessary
for the eventual revision of the copyright law.

This chapter suggests a framework for an
eventual revision of the copyright law. The re-
vision might be modeled on the trichotomy de-
veloped in this chapter for works of art, fact,
and function; and it could specify rules for the
protection of each. Under this system, works
of art, whose value is closely tied to expres-
sion, might be protected in a traditional copy-
right fashion. Protection for works of fact,
whose value lies in the accurate representation
of reality, might be tailored to reflect this value,
while at the same time assuring adequate pub-
lic access to socially and politically important
information. Works of function, which rely on
algorithms as their source of value, might be
protected along lines of patent law, with some
threshold requirements of advance over prior
art and disclosure.

The copyright proprietor could register his
work under one of these three categories, com-

‘ SW. c’ ~ \l irhael  1)~’ndleton.  ‘‘Intellectual I’roperty,  I n-
f[)rmat]f)n- Il:iwd  S{)cif,t?r.  :ind a TJew I nternat ional F;con[)mic
( )rcier–  The I’f)licy ( )ptions’?” 2 I+:uropean i n t e l l e c t u a l  l’ropert.v

R(>[rieu. ;j 1 ( 19HF)); 1 larlan (’leyeland,  “ King Canute  and the  In-
formation R(’\ource, 7’echnolog~r Retiew’, Januw-}’  19H-1, pp.
12-1 h; (;arJ’  Klueck,  “The Coming ,Jurisprudence  of the infor-
mation  Age, ‘‘ 21 San Djt’go Z.aw ftp~rit~w 1077-111 I { 19811, R.
(;rant I larnrnond,  “Quantum I)h}’sics,  Fjconometric  \lo(iels,  tind
I’rf)pert~  Rights to Information, ” 27 ,Ifc(iill  1,aw ,Journal 47

{ 19X1): I thiel de Sola I’(ml, ~’echnolo~n”e.~ of f“’reedonl ((’an~hridge,
h! A, 13elknap  [ :ni~’ersity. [)ress, 19X:\l, especial]]  pp 212-217.

‘ See ch. 4

ply with the relevant formalities of each, and
receive a type of protection more closely suited
to the value and social function of the work.
Traditional limitations on rights, such as fair
use, could be adapted to fit the particular na-
ture of the type of work in question: for works
of art, fair use might resemble its present form;
fair use in works of fact might be limited ac-
cording to the social utility of permitting non-
proprietors to copy or publish the work;142 and
for works of function, fair use might be shaped
to meet the particular requirements of reverse
engineering. Durational provisions could also
be designed to reflect the economic “lifetime”
of the particular type of information product,

Such a proposal, of course, has many draw-
backs. The 1976 revision of the copyright law
was a major political effort, requiring over 25
years of study and legislative bargaining. Like
sui generis laws, a revision that departed sub-
stantially from the existing copyright frame-
work might cause substantial domestic and in-
ternational uncertainty. In addition, a revision
would have to address concerns over enforce-
ment, which would exist regardless of how care-
fully protection is tailored to subject matter.

Option #6: Alternatives to

Copyright and Patent
Congress may also wish to consider alter-

native options that dispense with tradition-
bound ideas of intellectual property, One
scheme would be essentially distributive in na-
ture, Under the distributive approach, the law
might limit itself to prohibiting only the un-
authorized duplication of works for a period
of time. Issues concerning the cumbersome and
increasingly obsolete definitions of intellectual
property, such as what constitutes the appro-
priation of an idea versus an expression, what
constitutes a derivative work, a performance,
display, and so on, would be jettisoned in fa-

‘“In Iiarper & RO W  t’. ,Vation b:nterpri.s(,  s, suprenlc~ (’ourt

No. 83-1632 (1985), for example, the Supreme (’ourt  decided that
the  First Amendment interests asserted b~’ iN”ation .kIagazine

were essential]~r  spurious, since Time h! agazine  would ha~e
shortl}r  prol~ided the public with  the (jm-ald  Ford’s memoirs an?r-
wa~”.  I n essencei  the  court was passing on the balance that a
w o r k s  o f  f a c t  pro~’ision  Would strike bet wren  ac(’ess  a n d
remuneration.
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vor of a law which looked to a desired outcome.
The outcome might be specified in terms of re-
covery of fixed costs associated with the pro-
duction and distribution of, and value added
to, a particular work, plus rents limited to a
certain rate of return. After rate of return ob-
jectives were met, the work would enter the
public domain. The distributive scheme has the
virtues of simplicity and adaptability, making
it resistant to technological obsolescence.

Although it departs substantially from ex-
isting law, the distributive approach is not
without precedent. The regulation of public
utilities is conducted in a very similar fashion.
Moreover, many aspects of current copyright
law, such as royalties on cable television trans-
missions, are already moving in the direction
of a distributive approach. Bills presently be-
fore Congress, which would impose a‘ ‘compul-
sory license” on the sale of blank tapes and
recording equipment, are also essentially dis-
tributive in nature.143

The distributive approach would require in-
formation about information markets that is
presently unavailable (see ch. 6 on the Opera-
tion of Information Markets). Moreover, the
distributive approach might be politically un-
tenable, since it would essentially impose a ceil-
ing on returns for a creative work. The admin-
istrative mechanism necessary to make the
distributive scheme work, although presaged
in some ways by the Copyright Royalty Tri-
bunal, is nonexistent and would have to be
carefully constructed by Congress.

Another alternative approach to the present
system of copyright might be called the mini-
mal scheme. The minimal approach would re-
move all legal protections except those abso-
lutely necessary for the production of works.
The problems of technological obsolescence
could be avoided by avoiding entirely the need

‘“iSpecifically,  S. 31 and 11. R. 1030. Like the distributional
approach, these bills attempt to set ‘‘fair’ rates of taxation on
blank tapes, and distribute the taxes to the recording and mo-
tion picture industries.

for legal categorization of subject matter and
rights. Such an approach is described by Judge
Stephen Breyer in an article, “The Uneasy
Case for Copyright."144 The minimal approach
would be particularly well suited to a techno-
logical environment that is fast changing, and
where the economic viability of creative ven-
tures relies on the pace of innovation, rather
than on legal protection for works that have
already been created. One result of the mini-
mal approach might be to speed up the pro-
duction and marketing of works such as com-
puter programs, since those who are first to
the market with the best products are most
likely to recoup rewards. The minimal ap-
proach would also ostensibly lower prices and
eliminate the costs of copyright transactions.

The minimal approach, like all other solu-
tions, suffers severe drawbacks. Notwithstand-
ing its likely serious political impediments, the
minimal scheme relies heavily on publishers’
purported advantages in lead time and abil-
ity to retaliate in the marketplace-advantages
that may be offset by the speed and low cost
of modern communication technologies. A min-
imal approach would entail many risks to au-
thorship and publishing as we know it, some
of which are detailed in chapter 2.

Finally, another alternative approach would
dispense with the notion of property, per se,
and instead concentrate on remuneration based
on access. Indeed, because of the advent of elec-
tronically disseminated works, many publish-
ers are moving to an access-based system any-
way. By removing concepts of property entire-
ly, the conceptual and legal difficulties with
respect to the boundaries of intellectual prop-
erty that are caused by technology can be
avoided entirely. The issues surrounding ac-
cess-based systems are discussed in detail in
chapter 7, and will not be dealt with here.

“’Stephen Breyer, “The Uneasy Case for Copyright: A
Study of Copyright in Books, Photocopies, and Computer Pro-
grams, ” 84 Harvard Law Review 281 (1970).


