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INTRODUCTION

During the last two decades, the foundation of the United States economy has shifted from primary dependence on labor-intensive,
manufacturing industries to dependence on the development of advanced technology. This shift has been especially apparent in the
field of computers. The development of computer technology has required, and continues to require, tremendous capital
expenditures. As part of the efforts to protect these investments, there has been a resurgence of interest in the field of intellectual
property law.

Actions taken by all three branches of the federal government illustrate this increased interest in intellectual property law. First, the
United States Supreme Court, which has rarely granted certiorari in patent cases, handed down two significant decisions construing
specific sections of the patent law within the last few years.1 Second, Congress enacted a new copyright act,2 appointed a
commission to study the problems of protecting software,3 amended the Copyright Act in accordance with the commission's
recommendations,4 amended the patent law,5 and established the Court of Appeals for the Federal Circuit with exclusive jurisdiction
over patent appeals from federal district courts.6 Third, President Reagan urged Congress to modify the federal antitrust and
intellectual property laws to improve the competitiveness of American industries in international markets.7

Traditionally, patent law has been invoked to protect technological innovations. While the electronic devices and circuits that
comprise the hardware of a computer are proper subject matter for patent protection, the software8 that is utilized to operate a
computer represents subject matter at the periphery of patent law.9

The increasing importance of software as a basis for advances in computer technology has necessitated the exploration of other
areas of the law as possible sources of protection. Although trade secret law has been the traditional means of protecting software,
the wide dissemination of many types of software has greatly hampered the practicability of trade secret protection. As a result, the
use of trade secret law is being increasingly displaced by the use of copyright law to protect software. Moreover, in light of the
decision by the Court of Appeals for the Third Circuit in Apple Computer, Inc. v. Franklin Computer Corp.,10 which extended
copyright protection to all forms of software,11 copyright law may provide the best protection currently available. This article will
discuss the existing state of patent and trade secret law with regard to computer software, analyze the Apple Computer decision,
and assess the 'copyrightability' of software.

I. PATENT LAW AND COMPUTER SOFTWARE

When computer technology was in its infancy, the United States Patent and Trademark Office adhered to the view that all computer
programs and program-related inventions were unpatentable subject matter.12 This view, however, was repudiated by a series of
decisions from the United States Supreme Court and the Court of Customs and Patent Appeals, which produced a seemingly simple
two-step analysis, applicable on an ad hoc basis, for determining whether patentable subject matter existed.13

The two-step analysis, as originally articulated in In re Freeman,14 required the following: 1) The patent claim15 must first be
evaluated to determine if it directly or indirectly recited an algorithm which is defined as a procedure for solving a given type of
mathematical problem; 2) Then, if it was found to relate to an algorithm, the claim was analyzed to determine whether, in its entirety,
the claim wholly preempted the use of that algorithm, and was therefore unpatentable subject matter.16

The United States Supreme Court modified this approach with respect to the patentability of computer software in Diamond v.
Diehr.17 In Diehr, the Court explicitly held that a computer-related invention was patentable subject matter under the patent
law.18 The invention concerned a method of operating a press to mold and cure rubber.19 The claimed method constantly measured
the temperature in the mold, continually calculated an optimum curing time with a mathematical formula contained in a computer
program, and opened the press when the program calculated during to be complete.20 Justice Rehnquist, writing for the majority,
concluded that 'a claim drawn to subject matter otherwise statutory does not become nonstatutory simply because it uses a
mathematical formula, computer program or digital computer.'21 Justice Rehnquist also reiterated the dictum of Chief Justice Burger
from an earlier case in which the Chief Justice espoused the broad policy that 'courts should not read into the patent laws limitations
and conditions which the legislature has not expressed,'22 and that the legislative history of the patent law 'informs us that Congress



. . . intended patentable subject matter to 'include anything under the sun that is made by man."23 Accordingly, the majority opinion
in Diehr clearly demonstrates that the Court has taken an expansive view of what is patentable subject matter.

In an attempt to clarify the elements delineating patentable and unpatentable subject matter, the Court in Diehr stated that the claim
in question must initially be examined to ascertain whether it contained a mathematical formula.24 Then it must be determined
whether the claim sought patent protection for that formula in the abstract, because such protection was not available for a
mathematical formula just as it was not available for a scientific principle or a law of nature.25 The Court explained that unpatentable
subject matter cannot be converted to patentable subject matter merely by limiting the use of the formula to a particular technological
environment or by adding insignificant post-solution activity.26 However, the Court noted, that when a claim utilized a mathematical
formula, not otherwise patentable, in a structure or process which, when considered as a whole, was performing a function
protectable by patent law, then the claim contained patentable subject matter.27 The Court concluded that the claims in question
protected an industrial process that was within the domain of patentable subject matter, and therefore ruled that the claims were
valid.28

Therefore, under Diehr, the patentability of a computer-related invention hinges on whether the mathematical formula involved
actually interacts with another portion of the claimed invention to transform an article to a different state. If the mathematical formula
alone is the embodiment of the claimed invention, then neither a preamble establishing a useful environment, nor a mere post-
solution activity performed with the formula, can convert the formula into patentable subject matter.

After the Supreme Court's decision in Diehr, the Court of Customs and Patent Appeals decided four cases during the summer of
1982 that all dealt with the patentability of computer-related inventions: In re Tanner,29 In re Abele,30 In re Pardo,31 and In re
Meyer.32 In these cases, the Court of Customs and Patent Appeals seized the opportunity to refine the two- step analysis that was
originally announced in Freeman,33 and modified in Diehr.

These cases, taken as a group, refined the two-step analysis into its present form.34 Under the present analysis, the claim in
question must first be evaluated to determine whether it clearly includes a mathematical algorithm in the form of a mathematical
formula or procedure for solving a mathematical problem; second, if such a mathematical formula or procedure is included, then the
claim must be further analyzed to determine whether it includes only the mathematical algorithm and is therefore unpatentable
subject matter, or whether it encompasses an application of the algorithm that includes statutory subject matter and is therefore
patentable. To prevent undermining the two-step analysis by the inclusion of superfluous statutory subject matter in a claim for an
algorithm, the analysis requires the included statutory subject matter to be something other than a field-of-use limitation or a
nonessential post- solution activity.

Despite the availability of a succinct test for determining whether computer software or a computer-related invention is patentable
subject matter, predictability in separating patentable and unpatentable subject matter is very difficult. A simple legal test is not easily
applied to the highly complex area of computer software, especially in view of the relevant sections of the patent law which were
enacted prior to the recent explosion of computer technology and without being intended to deal with such technology.35

In addition to the difficulty of determining whether computer software comes within the domain of the patent law, other problems exist
with utilizing the patent system for the protection of computer software. It is generally expensive to obtain a patent.36 Also, the
lengthy period of time, typically several years,37 that is required to obtain a patent seriously limits the usefulness of patent protection.
Therefore, in the high technology area of computers where the economic life of an innovation may be only a few years, the
invention's commercial life may have already expired when a patent is granted. A final problem with patent protection of software is
the risk of an infringement suit to enforce the patent, which may result in a judicial determination that the patent is invalid. In such a
situation, the owner of the invalid patent is left without protection and the public has complete access to the invention. In view of the
aforementioned problems, the patent system, as it presently exists, is clearly not the best way to protect innovative developments
made in computer software.

II. MAINTAINING COMPUTER SOFTWARE AS A TRADE SECRET

Trade secret protection is applicable to computer software in practically all jurisdictions38 and has been the most widely utilized
method of obtaining protection for software.39 Reliance on trade secret protection has resulted from both the questionable
applicability of patent and copyright law to software, and from the high level of protection afforded information that qualifies and is
maintained as a trade secret.40

Although the common law definition of a trade secret varies among the states, the Restatement of Torts provides a generally
accepted definition: "A trade secret may consist of any formula, pattern, device or compilation of information which is used in one's
business, and which gives him an opportunity to obtain an advantage over competitors who do not know or use it. . . . The subject
matter of a trade secret must be secret . . . so that, except by the use of improper means, there would be difficulty in acquiring the
information. An exact definition of a trade secret is not possible. Some factors to be considered in determining whether given
information is one's trade secret are: (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 this business; (3) the extent of measures taken by him to guard the secrecy of the
information; (4) the value of the information to him and his competitors; (5) the amount of effort or money expended by him in
developing the information; (6) the ease or difficulty with which the information could be properly acquired or duplicated by others."41

To qualify as a trade secret computer software must satisfy the factors delineated above in the Restatement definition. The software
must not be widely known outside of the owner's business and the software must be information that enhances the owner's
business.42 Knowledge of the software should be restricted to employees who require access to the software for legitimate business
reasons. Such employees should be subject to a secrecy agreement that legally obligates them not to disclose the software. Further,
the owner of the software should take precautions, such as limiting access to the software to only those subject to a secrecy
agreement, to prevent other employees and persons outside of the business from gaining access to the software.



In addition to establishing the software as a trade secret, the owner of the software must continuously undertake measures to
maintain the secrecy of the software.43 Employees must be reminded of what is and what is not a trade secret, and the trade secret
must be maintained as confidential information for the benefit of the employer. The sale or use of software protected as a trade
secret by anyone other than the owner or the owner's employees must be subject to an agreement of confidentiality.44 Finally, this
agreement must clearly indicate that the software is a trade secret that is not to be disclosed to anyone not authorized by the
agreement to have access to the software.

A great advantage of trade secret protection for computer software is that the software may be maintained as a secret indefinitely,
provided that the requirements of a trade secret are continually satisfied.45 This allows the software owner to enhance his or her
position in a competitive marketplace for as long as the software is maintained as proprietary information.

The virtually unlimited monopoly that trade secret protection provides to the owner of qualified software includes certain inherent
risks and problems. If the proprietary software is accidentally or illegally disclosed, all protection is lost.46 Typically, failure of the
trade secret owner to be vigilant in maintaining the software as proprietary information eventually leads to public disclosure. If a
trade secret is illegally obtained by industrial espionage, disclosed by a former employee, or disclosed in breach of a confidential
agreement, and thereby enters the public domain, the information ceases to be proprietary.47 In such cases, the party responsible
for the illegal act can be held liable to the original trade secret owner, but the rest of the world is free to use the trade
secret.48 Additionally, any person who independently creates the same or similar software is free to use it without the threat of
recourse, since trade secret law only provides legal protection against someone who illegally obtains the proprietary information. In
other words, if the proprietary software is independently developed and publicly disclosed by someone else, trade secret rights are
extinguished.49

An additional limitation of utilizing trade secret law to protect computer software results from the difficulty of actually restricting
access to proprietary software to authorized users. Most contemporary computer systems are directly accessible via ordinary
telephone lines. Unauthorized users can therefore enter and utilize a computer from a remote location through the use of a small
personal computer connected to a telephone.50

Advances in technology over the past few years have changed computers from large and costly machines to small tabletop
machines which are inexpensive enough to be available to a large segment of the population for personal use. The tremendous
demand for these personal computers has created a vast and extremely profitable market for software producers. This new market
is essentially a consumer market in which a large volume of programs are sold through mail order businesses and retail
stores.51 Trade secret law is an ineffective method of protecting this type of market because trade secret protection requires a
limited and strictly controlled use of the protected software.52

III. COMBINING TRADE SECRET AND COPYRIGHT LAW TO PROTECT COMPUTER SOFTWARE

Another approach to computer software protection is the concurrent use of trade secret and copyright law. This approach allows
copyright law to provide protection in the event that the proprietary software is publicly disclosed. The weight of federal court
decisions support the combined use of trade secret law and copyright law to safeguard computer software in appropriate
instances.53 However, at least one federal court has frowned upon such an approach.

The decision in which the court disapproved the combined use of trade secret and copyright law, Videotronics, Inc. v. Bend
Electronics,54 is unclear and misleading and should not present a barrier to concurrent use of the two bodies of law. In Videotronics,
the court correctly held that trade secret protection was unavailable for computer software that had been made readily available to
the public. In so holding, however, the court noted that once the property interest in the software was covered by the Copyright Act of
1976, relief was unavailable under state trade secret law.55 Any suggestion implicit in this statement that the Act preempted state
trade secret law is erroneous.56 Such a conclusion is buttressed by the decision in Management Science America, Inc. v. Cyborg
Systems, Inc.,57 in which the court stated that the Act did not preempt state trade secret law.58 In Management Science, the plaintiff
had licensed the use of its computer software package for payroll processing to more than six hundred customers59 and had
permitted potential customers to view the system's documentation. However, both the licensing of the system to a customer and the
disclosure to a potential buyer were subject to an explicit written nondisclosure agreement in which the parties acknowledged that
the information was proprietary and disclosed in confidence.60 In order to provide additional protection for the software in the event it
was publicly disclosed, the manuals and documentation that comprised the system included statutory copyright notices. In an action
against former employees for allegedly utilizing the proprietary information contained in the software, the court concluded that as a
matter of law 'the mere act of affixing a copyright notice does not preclude the claim of secrecy' under the Act.61

Similarly, the Court of Appeals for the Seventh Circuit has ruled that under the Copyright Act of 1909,62 the placement of a copyright
notice on a computer manual does not automatically preclude trade secret protection.63 Additionally, in Warrington Associates v.
Kellogg Citizens National Bank64 and Warrington Associates v. Real-Time Engineering Systems,65 two federal district courts found
that the defendants, who breached a nondisclosure agreement by allegedly disclosing a confidential computer system manual which
contained a copyright notice, could be liable for both copyright infringement under the 1976 Copyright Act and breach of the
agreement under trade secret law.66

The Seventh Circuit has recognized that copyright law seeks to protect 'the form of a work,' while trade secret law seeks to protect
'contents or ideas in a work.' Therefore, the Seventh Circuit reasoned, the two forms of protection can exist simultaneously in the
same material.67 In discussing the interaction of the two forms of protection, one federal judge eloquently stated:

"An analysis of the interest secured by copyright and trade secret law makes plain that the claims are not 'equivalent' as intended by
the Congress. It is well-settled that copyright protection extends not to an idea itself, but rather to the particular expression used by
its author. In contrast, the protection provided by the common law of trade secret misappropriation extends to the very ideas of the



author, subject, of course, to the requirement that the idea has some originality and is as yet undisclosed or disclosed only on the
basis of confidentiality. The practical distinction between the two interests is manifest. While disclosure of the expression does not
vitiate rights secured by copyright law, that same disclosure may well strip the underlying idea of its confidentiality, and thus its status
as a trade secret. To a certain degree the two respective rights in intellectual property interact. To the extent a work has been
copyrighted and published, the chances of unprivileged disclosure may increase. But the mere fact that an expression is copyrighted
does not, in and of itself, disclose the trade secret or eliminate its mantel of confidentiality."68

The essential inquiry in a situation where proprietary information has a copyright notice affixed to it is whether the information
qualifies as a trade secret by virtue of the measures taken to maintain it as a secret. If such information is openly and unconditionally
sold to the public, only copyright law could be invoked to protect a property interest in the material. Unconditional public sales negate
any claim of secrecy and therefore eliminate the use of trade secret law as a means of protection.

Despite any confusion that may exist regarding the coincident use of both trade secret and copyright protection, such use is both
proper and recommended in appropriate cases. However, the utility of this approach will most likely be limited to proprietary software
which is licensed on a confidential basis to a limited number of customers.69

IV. COPYRIGHT PROTECTION FOR SOFTWARE

The limitations of patent and trade secret law have resulted in reliance on copyright law as the major source of protection for
software. It is undisputed that the 1976 Copyright Act, as amended by the Computer Software Act of 1980, extends copyright
protection to software.70 There has been dispute, however, over the question whether this protection applies to all forms of
software.71 To clarify the nature of this dispute, a brief overview of the general steps of creating a computer program is necessary.

A. Programming a Computer

After developing a clear understanding of a program's objective, the author or 'programmer' writes a flowchart that illustrates the
basic logic of the program. This flowchart utilizes standard symbols and words to lay out the basic logic and is readily
understandable by anyone with minimal knowledge of programming. The basic logic is then transferred into a high level computer
language such as FORTRAN, BASIC, COBOL, or SNOBOL. These languages consist of english words, abbreviations, numbers,
and mathematical symbols. The high level language form of the program is fed into a computer where a special program known as a
compiler translates the high level language into assembly language consisting of alphanumeric labels that represent particular steps
or operations to be performed. Alternatively, the computer program can be directly written in assembly language and read into the
computer.

Programs written in a high level language or an assembly language are known as source programs or source code and are readily
understandable by persons skilled in the art of programming. Before a program is understandable to a computer, an assembler
program converts the assembly language into machine language, also referred to as object code.72

A modern computer works digitally, meaning that it only recognizes combinations of data (called bytes) in which each individual
piece of data (referred to as a bit) is represented by one of two states. These states are commonly represented symbolically by a '0'
or a '1'. Therefore, the machine language form of the program consists entirely of combinations of bits which, if written out by a
programmer, would comprise clusters of '0's' and '1's.' This form of a program can be directly understood only by an expert in
machine language who has painstakingly deciphered the combinations of '0's' and '1's.'73

All programs, regardless of the form in which they are expressed, can be classified as applications programs or operating programs.
The distinction between the two types of programs is based on the function served by the program. Typically, an applications
program performs a specific task for the user, such as performing calculations, tabulating data, or producing graphics. In contrast, an
operating program is usually an internal computer program which actually runs the computer and the applications programs.

B. Copyrightability of Object Code

There is very little dispute regarding the extension of copyright protection to the flowchart, high level language, or assembly
language forms of expressing applications software. However, confusion has existed as to whether machine language, or object
code, is a form of expression covered by the Copyright Act.74 Additionally, the question has arisen whether operating programs in
any form are within the domain of the Copyright Act.75

The belief that object code is not copyrightable is based in part on the confusion between object code and the medium used to store
object code.76 Object code can be stored on magnetic tape, magnetic discs, or punched cards or in a silicon chip77 such as a read
only memory ('ROM'). The use of ROM's has created the most confusion. A ROM is a small electronic device that produces specific
outputs in response to externally supplied data. These outputs result in the execution of certain instructions within the
computer.78 Most of the sections of the ROM are standard and are used in all ROM's. However, the memory section of each ROM
has a unique physical structure that is defined by the object code that the ROM embodies.79 Therefore, the memory section of a
ROM can be viewed as a physical device that embodies software in its object code or machine language form.

In Data Cash Systems v. JS&A Group,80 the Federal District Court for the Northern District of Illinois found that the object code form
of a computer program stored in a ROM was not a copy of the program under the 1909 Copyright Act because object code was not
in a form that could be seen and read by humans.81 The court also posited that the Copyright Act of 1976 covers computer
programs in flowchart, source, and assembly phases but not in their object code phase.82 The court viewed the object code form of
a program, when stored in a ROM, as a mechanical device that was outside the scope of the copyright law.83 On appeal, the Court



of Appeals for the Seventh Circuit affirmed the district court's decision without reaching the question whether object code in a ROM
was copyrightable.84 The denial of copyright protection was affirmed simply on the basis of failure to satisfy the notice requirements
of the Copyright Act of 1909.85

The first appellate decision to consider the question whether a computer program embodied in a ROM could be a copy of a
copyrighted program is Williams Electronics, Inc. v. Arctic International, Inc.86 In that case, the Court of Appeals for the Third Circuit
rejected the argument that a copy must be directly understandable to a human being to be considered a copy under the copyright
act.87 In so doing, the court relied upon the wording of the Copyright Act of 1976: 'A copy is defined to include a material object in
which a work is fixed by any method now known or later developed, and from which the work can be perceived, reproduced, or
otherwise communicated, either directly or with the aid of a machine or device.'88 Based on this passage, the court suggested, that
the duplication of a copyrighted computer program fixed in a ROM amounted to copyright infringement.89

In GCA Corp. v. Chance90 and Midway Manufacturing Co. v. Strohon,91 two federal district courts recognized that object code is
simply a mechanical transformation of a computer program and is therefore protectable when it is copied from a copyrighted source
program.92 The GCA Court stated: "Plaintiff's source code falls within the protection of copyright laws as a work of authorship fixed
in any tangible medium of expression from which it can be perceived, reproduced or otherwise communicated . . .. Because the
object code is the encryption of the copyrighted source code, the two are to be treated as one work; therefore copyright of the source
code protects the object code."93

Although the courts agree that copyright law applies to computer software, they disagree as to the scope of protection. This is
especially true with regard to copyright protection for object code.

C. Apple Computer v. Franklin Computer

The first appellate opinion to deal definitively with the copyrightability of software is the Third Circuit's decision in Apple Computer,
Inc. v. Franklin Computer Corp.94 In Apple Computer, the defendant, Franklin, had allegedly copied fourteen of Apple's copyrighted
operating programs which were stored on floppy discs and in ROM's.95 Franklin then allegedly incorporated these duplicated
programs into a personal computer on which virtually all software designed for Apple's personal computer could be utilized.96 Apple
brought suit in the United States District Court for the Eastern District of Pennsylvania alleging copyright infringement of its operating
programs and seeking a preliminary injunction to prevent the continued use of Apple's operating programs by Franklin. The district
court denied the preliminary injunction, in part, because it determined that it was unclear whether the Copyright Act of 1976 applied
to operating systems or to object code.97

On appeal to the Court of Appeals for the Third Circuit, several issues emerged. The court first considered whether a computer
program expressed in object code was copyrightable.98 The court held that a computer program in source or object code is a literary
work under the copyright law, and is therefore protected from unauthorized copying.99

In rejecting Franklin's argument that object code is not copyrightable because it is not designed to be read by a human, the court
focused on section 102 of the Copyright Act of 1976.100 The court found that this section defined copyrightable subject matter to
include original works of authorship fixed in any tangible medium of expression without regard to whether the subject matter can be
directly perceived by someone or understood only through the aid of a machine. Relying on its earlier statements in Williams
Electronics and the legislative history of the Copyright Act,101 the court determined that Congress included the language of
section 102 to overrule an earlier United States Supreme Court decision that established that forms of expression not directly
perceivable to humans fell outside of the copyright law. 102 Therefore, the fact that object code is not perceivable to humans is
irrelevant.

In a single paragraph, the court also relied on Williams Electronics in dismissing Franklin's argument that a computer program
embedded in a ROM is not copyrightable because a ROM is a utilitarian object or a machine part.103 The court viewed the
embedding of object codes in a ROM as meeting the statutory requirement of section 102 that copyrightable subject matter be fixed
in a tangible medium of expression.104

The court also examined the categories of 'works of authorship' enumerated in the copyright law and concluded that the definition of
'literary works' was clearly broad enough to include computer programs in any form.105 To bolster its conclusion, the court of appeals
observed that the Copyright Act explicitly defined computer programs.106 The court further noted that the Copyright Act set forth a
special exception for copying computer programs for certain purposes.107 Since Congress addressed exceptions for computer
programs in the Copyright Act, the court reasoned that computer software is within the scope of the Act.108

The court further considered, as a matter of first impression, Franklin's contention that copyright law could not protect operating
system software.109 Franklin distinguished between applications programs, which it conceded were copyrightable, and operating
programs, which it argued were not copyrightable.110 Franklin correctly cited Baker v. Selden111 and section 102(b),112 which
codified most of Baker, as precluding the extension of copyright protection to ideas, procedures, processes, systems, methods of
operation, concepts, principles, or discoveries. However, Franklin's argument that an operating system is per se unprotectable by
copyright because it is a process, system, or method of operation was misplaced. Baker and section 102(b) established that
copyright law does not protect the underlying idea, but they do not preclude copyright protection for expression of the idea. Thus, the
court determined that the underlying idea of the operating programs - which is the method or system employed by the programs for
carrying out the particular functions - is protectable, if at all, under patent law rather than under copyright law. However, the court
further found that the form of expressing the ideas embodied in operating programs is protectable by copyright law.113



The Apple Computer court rejected any distinction between applications and operating programs, reasoning that it was unable to
discern a different status for different types of software under the law. The court found support for its view in the legislative history
and in the definition of a 'computer program' contained in section 101, which does not distinguish between different types of
programs.114

Since copyright protection is limited to the form of expression of an underlying idea, the Apple Computer court was also required to
establish guidelines to enable the district court on remand to distinguish between the underlying idea and the form of expression of
the idea contained in Apple's software. In determining where to separate the underlying idea from the form of expression, the court
emphasized that a pragmatic line must be drawn to ensure a balance between competition and protection of expressions of
ideas.115 The court reasoned that since different expressions of the same idea can each be protected by copyright, the idea and the
expression of the idea merge when the idea cannot be expressed in different ways. Therefore, when an idea cannot be expressed in
different ways, a copyright on the limited means of expression would be tantamount to protection of the idea.116

The Apple Computer court announced a test for determining whether software is a protectable form of an expression of an idea, or
simply an idea unprotectable under copyright law.117 Simply stated, the test asks whether other programs can be written or created
that perform the same function as the program in question. If other programs are possible, then the program in question is an
expression of the idea and therefore copyrightable. However, if other programs are not possible, then copyright protection is
unavailable.118

The court applied the test, by way of example, to the 'Applesoft' operating program which translates the source code version of
programs designed to run on an Apple Computer into object code.119 The court stressed that the application of the test to this
program should focus on the general function of translating source code into object code, rather than the translation of particular
source code written for Apple's computer into object code for Apple's computer. Accordingly, the court stated, if other programs could
be written or created that translate source code into object code, 'Applesoft' was copyrightable as one form of expression of this
translation function. Even if 'Applesoft' represented the only form of expression of an operating program that would allow applications
programs designed for Apple's computer to be run on Franklin's computer, 'Applesoft' would still be copyrightable since the
underlying idea is the translation function of any source code into object code.120

D. Copyright Law

To evaluate the disparity between the cases that limit copyright protection to only certain forms of software121 and those cases that
have found all forms of software copyrightable,122 it is necessary to carefully examine federal copyright law and its legislative history.
The subject matter covered by copyright law is described in section 102 of the Copyright Act. Section 102, which initially requires an
original work of authorship,123 lists seven illustrative categories of authorship.124 It is clear that the 'literary works' category, which
includes works 'expressed in words, numbers, or other verbal or numerical indicia,' encompasses software. Further, the legislative
history explicitly states that computer programs are 'literary works' under the 1976 Copyright Act,125 and that they were probably
covered under the previous Copyright Act.126

In addition to the passage of the Copyright Act of 1976, Congress established the National Commission on New Technological Uses
of Copyrighted Works ('CONTU').127 The purpose of CONTU was to study and make recommendations for changes in the portions
of the copyright law that concerned the reproduction and use of copyrighted works and the creation of new works with automatic
systems capable of storing, processing, retrieving, and transferring information. The Final Report128 of CONTU concluded that
Congress intended to include computer programs as copyrightable subject matter under the Copyright Act of 1976.129 The Report
also recommended the continuation of protection for computer programs and the amendment of the Copyright Act of 1976 to clarify
the intent to provide such protection.

Upon completion of CONTU's Final Report, Congress adopted the majority portion of the report130 and passed the Computer
Software Act of 1980. 131 This Act amended the copyright law by adding a definition of 'computer program'132 to section 101.
Additionally, section 117 of the Copyright Act was completely rewritten to establish a special exception under which reproductions
and adaptations of computer programs do not constitute infringement under certain circumstances.133 Although the Copyright Act
does not explicitly state that software is copyrightable, the existence of this exception makes it clear by negative implication, that the
Act, as amended, extends protection to computer programs as works of authorship.

Once it has been initially established that a computer program is an original work of authorship, section 102 requires the work to be
fixed in a tangible medium of expression. The operative words 'fixed in a tangible medium of expression' are defined to include any
material object that permits the work of authorship to be perceived or communicated with or without the aid of a machine or device
for more than a transitory duration.134 Under this definition, an original computer program written on paper or contained on computer
punch cards135 would be copyrightable because it is fixed in a tangible medium. It therefore can be argued that object code
embedded in a ROM is copyrightable because the ROM represents a permanent and tangible medium of expression for the
embedded program.136 At least one court, however, has said that a computer program can only be an original work of authorship
fixed in a tangible medium of expression where the program is expressed as a flowchart, or in source code or assembly
language.137 Thus, according to the court, a computer program in object code is not copyrightable.138

This distinction between various equivalent forms of expression of a program is inconsistent with section 106, which grants to the
copyright owner the exclusive right to make copies of, and prepare derivative works from, the protected work.139 Section 106, read
in conjunction with the relevant definitions in section 101, clarifies that the right to make copies 'means the right to produce a
material object in which the work is duplicated, transcribed, imitated, or simulated in a fixed form from which it can be 'perceived,
reproduced, or otherwise communicated, either directly or with the aid of a machine or device."140 Consequently, once copyrightable
subject matter is created and fixed in a tangible medium of expression such as a book, computer punch cards, or microfilm, the



material cannot be freely used simply by converting it to an equivalent form that is merely a copy of the original work of
authorship.141

Another argument that has been asserted against copyright protection for certain programs, such as operating programs, is that they
are a process, system or method of operation that is barred from copyright protection by section 102(b).142 This argument
represents a misunderstanding of a fundamental limitation of the copyright law. Section 102(b) merely restates the general principle
of law that copyright protection does not extend to the underlying idea of the work of authorship.143 In the context of computer
programs, this principle means that the expression utilized by the programmer is the copyrightable aspect of the program and that
the actual processes or methods employed by the program are not covered by the copyright law.144 The fact that a computer
program represents or embodies a method is irrelevant because only the form of expressing the method and not the method itself is
within the domain of the copyright law.

The argument that a ROM is really a machine part, or a utilitarian object, and therefore not copyrightable has also been
raised.145 This view represents an additional misunderstanding of the copyright law. The classification of a ROM as a machine part
or utilitarian object is of no importance because a ROM is merely a device that embodies copyrightable subject matter. Copyright
protection does not extend to, or restrict the use of, ROM's any more than a valid copyright on a book restricts the use of books.146

At some point, at least theoretically, the idea and expression of the idea may merge so that a copyright on the expression protects
the underlying idea. 147 One leading authority, however, believes that such a merger is not actually possible, reasoning that no
system or method can be performed with a single form of expression.148 This reasoning is especially applicable to software, which
can take many different forms and still produce the same result.149

The potential merger of the form of expression and the underlying idea is one of the reasons for the distinction that has been made
between applications and operating programs in discussions regarding copyright protection. It has been argued that the number of
ways available to express an operating program for a particular computer is very limited, and that therefore a copyright on a
particular form of expressing an operating program monopolizes the underlying idea of the program.150 The purpose or underlying
idea of an operating program is to control a microprocessor,151 which in turn operates a computer. However, different operating
programs can be used to control the various microprocessors that are available today,152 and therefore a copyright on an operating
program does not monopolize the underlying idea of the program.

The Apple Computer court recognized the theoretical possibility of a merger of the expression and the idea when it declined to find
operating programs per se copyrightable. Instead, the Apple Computer court took the approach that operating programs would be
copyrightable unless the underlying idea of the program could not be expressed in more than one way.153 While allowing an
operating program to be copyrightable, this approach recognizes that it is theoretically possible for the form of expression to merge
into the uncopyrightable idea.

The copyright law therefore provides protection for all forms of software that are original works of authorship manifested in a tangible
medium of expression. This protection is available for programs expressed in source code or object code. Furthermore, it extends to
both applications and operating programs even where they are contained in a ROM. Copyright protection, however, never extends to
the underlying idea embodied in the copyrighted software, or to the medium or device used to express the software.

E. Policy Considerations

The tremendous importance of computer technology as a major part of our economy makes it imperative that society encourage the
development and disclosure of technological advances--including the creation of new software. One method of encouraging
development and subsequent public disclosure is to grant some form of limited protection to software originators.154 In this way, the
programmer can reap commercial benefits in return for increasing the public's knowledge.155 In order to effect this underlying policy
of securing knowledge for the public, copyright protection should cover all forms of software--including operating programs and
object code in a ROM.156 Failure to extend copyright protection to operating programs or object code stored in a ROM would render
copyright protection for software worthless because the public would be able to freely copy and utilize operating and applications
programs in their object code form without reserving any valuable or useful rights to the software creator. 157

Copyright law provides the best currently available means of encouraging software development and public disclosure because such
protection is easily obtained at a minimal cost. Once software, which is an original work of authorship, is fixed in a tangible
medium,158 copyright protection exists automatically.159 The copyright owner must then simply display a proper copyright notice on
the tangible medium to notify the public of the copyright.160 Although the law requires payment of a small fee and the deposit of the
copyrighted material in the Library of Congress in order to register a copyright, failure to perfect registration will not affect rights in
the copyrighted material.161

The minimal expense and speed with which copyright protection is attained is very advantageous. First, the avoidance of an
administrative proceeding to obtain rights in software prevents waste of a significant portion of the short commercial life of
software.162 Copyright law also allows numerous independent programmers, who would be unable to afford costly forms of
protection, such as provided by the patent law, to obtain protection.163

The ease with which copyright protection is obtained is accompanied by a corresponding reduction in the extent of protection. Trade
secret and patent protection, which grant absolute monopolies,164 require significant expenditures of time and effort. Rather than an
absolute monopoly, copyright law merely protects the form of expression of software but not the idea or method underlying the
computer program. Once copyrighted software is made available to the public, anyone is free to make use of the idea that the
software embodies. Therefore, the copyright law provides easily obtainable and sufficiently valuable protection to encourage
software development and concurrently limits the extent of the copyright owner's protection in order to insure that the public gains



significant freedom to utilize the teachings of the software.

CONCLUSION

The tremendous growth of computer technology and the resulting need for software has magnified the importance of intellectual
property law for protecting computer software.165 Patent law provides a questionable means of protecting software because the
procedure for obtaining a patent is expensive and time-consuming, and the applicability of patent law to software remains unclear.
While trade secrecy was once the chief means of protecting software, the mass marketing of multiple copies of computer programs--
especially for the personal computer market--has rendered trade secret law an ineffective mechanism for protecting most software.
The Copyright Act of 1976, as amended by the Computer Software Act of 1980, is now the chief vehicle for protecting software.

Although the importance of protecting software is undisputed166 and despite the applicability of copyright law to software,167 judicial
application of copyright law has been both ambiguous and conflicting.168 Some courts have found copyright protection available for
software only where such software is embodied in a particular form and in a particular tangible medium.169 As a result, a program
that has been written in source code will be protected by copyright, while the translation of that program to object code will not enjoy
copyright protection. Confusion between the protected form of expression and the medium of expression has resulted in the
argument that a protected program can be freely used once it is embedded in a ROM. Furthermore, confusion between the form of
expression and the underlying idea of the program allowed the novel argument to be raised in Apple Computer that applications
software, but not operating software, was within the domain of copyright law. 170

The judicial distinctions among types of software, forms of expression of software, and different mediums containing the software
were eliminated by the Apple Computer court. The court categorically affirmed that software is protectable under copyright law. The
only limitation that the court expressed was that operating system software would not be protectable if it could be shown that the
function of the operating software could be accomplished by only one form of expression of the software.171

The Apple Computer decision represents both the majority view and the correct view of the treatment of software under copyright
law. It therefore seems clear that the copyright law will be the major source of protection of software once the extent of protection is
increased by the elimination of artificially imposed distinctions between the types of software and their forms of expression.
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