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INTRODUCTION

The law often faces challenges brought on by advances in tech-
nology, in which it must accommodate the new technology.' In
particular, patent law must continually evolve because it, by defini-
tion, deals with the state of the art.” The United States patent sys-
tem, rooted in the Federal Constitution,” has adapted over time to
its present form." Computer software is one example of how recent
technological advances have challenged the patent system.’

' See Computer Assocs. Int’l, Inc. v. Altai, Inc., 982 F.2d 693, 706 (2d Cir. 1992) (ob-
serving that rapid growth in technical fields such as computer software “can quickly outpace
judicial decisionmaking”). See generally Symposium, Pornography: Free Speech or Censorship in
CGyberspace?, 3 B.U. J. SCL & TECH. L. 3 (1997) (discussing ways that internet and computers
have affected law).

' See35U.S.C. § 103 (1994 & Supp. I1I 1997) (requiring patents to be nonobvious and,
therefore, inventive).

* See U.S. CONST. art. I, § 8, cl. 8 (granting Congress power to grant limited monopo-
lies to inventors for their advancements in useful arts and sciences).

! See generally 35 U.S.C. §§ 1-376 (1994 & Supp. III 1997) (codifying current patent
law).

*  See Frank H. Easterbrook, Gyberspace and the Law of the Horse, 1996 U. CHI. LEGAL F.
207, 210 (suggesting that computer technology is moving too fast to formulate specialized
legal solutions); Pamela Samuelson, Digital Media and the Changing Face of Intellectual Property
Law, 16 RUTGERS COMPUTER & TECH. L.J. 323, 323-33 (1990) (observing that nature of
computer software has stretched patent law beyond traditional bounds).

Less than 20 years ago, the law did not allow patents on computer software. See, e.g.,
Gotischalk v. Benson, 409 U.S. 63, 73 (1972) (refusing to allow patent for invention involv-
ing computer program). In Benson, the Supreme Court refused to recognize patents that
included computer algorithms, without specific authorization from Congress. See id. De-
spite Benson, however, courts have allowed computer software patents. See, e.g., Diamond v.
Diehr, 450 U.S. 175, 191-94 (1981) (holding patent using computer program to control
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2000] Patentability of Computer Software 493

Computer software presents unique problems to the patent sys-
tem.” Although patent protection does not extend to mathemati-
cal formulas and abstract concepts it does embrace useful ma-
chines and tangible processes.” Because it has elements of both
tangible products and abstract concepts, computer software blurs
the distinction between patentable and unpatentable subject mat-
ter.” ~

In State Street Bank & Trust Co. v. Signature Financial Group, Inc.,’
the United States Court of Appeals for the Federal Circuit at-
tempted to outline a standard for computer software patentabil-
ity.” Unfortunately, the State Street decision destroyed an important
distinction between patentable and unpatentable subject matter."
In State Street, the Federal Circuit held that a software program is
patentable if it produces a tangible result, even if the result is
merely a number that a set of calculations produces.”

By making practically any computer program patentable, State
Street significantly expands the patent system’s reach.” The deci-
sion will likely cause a surge of patent infringement suits in the

rubber curing process valid); In re Alappat, 33 F.3d 1526, 1544-45 (Fed. Cir. 1994) (in banc)
{(holding patent for invention that used computer algorithm valid).

® See infra note 84 (chronicling courts’ struggle with software patentability issue); see
also Easterbrook, supra note 5, at 210 (explaining that computer technology challenges law).

7 See35 U.S.C. § 101 (1994); sez also Kewanee Oil Co. v. Bicron Corp., 416 U.S. 470, 483
(1974) (holding that inventions cannot receive patent protection unless they fall within
express category of 35 U.S.C. § 101).

®  See Diehr, 450 U.S. at 185-87 (identifying laws of nature, natural phenomena, and
abstract ideas as three types of subject matter that are unpatentable). See generally Mackay
Radio & Tel. Co. v. Radio Corp. of Am., 306 U.S. 86, 94 (1939) (holding that mathematical
expressions of scientific truths are not patentable, but novel and useful structures applying
knowledge of scientific truths may be patentable).

° 149 F.3d 1368 (Fed. Cir. 1998), cert. denied, 119 S. Ct. 851 (1999).

 See id. at 1375.

"' See infra Part IIL.B.1 (arguing that subject matter requirement and mathematical
algorithm exception have little meaning after State Street).

' See State Street, 149 F.3d at 1373.

B See Hughes Aircraft Co. v. United States, 148 F.3d 1384, 1385 (Fed. Cir. 1998)
(Clevenger, ]., dissenting) (observing that, after State Street, “virtually anything is pat-
entable”); see also William T. Ellis & Aaron C. Chatterjee, State Street Sets Seismic Precedent,
NAT’L L], Sept. 21, 1998, at B13 (advising financial institutions how to react to State Street);
Barry D. Rein, A New World for Money Managers, N.Y. L]., Sept. 21, 1998, at S1 (explaining
that industry, before State Street, generally disregarded patents and assumed that financial
software was not within patent system); Teresa Riordan, An Appeals Court Says a Mathematical
Formula Can Be Patented, If It Is a Moneymaker, N.Y. TIMES, Aug. 3, 1998, at D4 (reporting that
State Street went further than expected); Jaret Seiberg, Docket: Ruling Threatens Banks with
Patent Lawsuits, AM. BANKER, Sept. 2, 1998, at 3 (reporting that reliance on “method of busi-
ness” defense has led financial institutions to ignore patents on financial software).
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software industry.M At a minimum, the State Street decision will
likely induce the filing of new patent applications for financial soft-
ware and internet commerce.”

This Note argues that the Federal Circuit erred in upholding the
validity of the State Street patent. Part I of this Note provides a gen-
eral background on patent law and addresses specific issues that
involve the patenting of computer software. Part II discusses the
facts, procedure, holding, and rationale of State Street. Part III ar-
gues that State Street upheld a patent that was not the type of inven-
tion that patent law should protect, and it proposes a new standard
for software patentability.

I. PATENT LAW AND COMPUTER SOFTWARE

Because free trade is a cornerstone of its capitalist economy, the
United States has a public policy that strongly disfavors economic
monopolies.” Patents, which are temporary monopolies,  appear
at first blush to contradict this policy for free competition.” In

i

See Ellis & Chatterjee, supra note 13, at B13 (suggesting that users of financial soft-
ware ascertain whether they are infringing any patents); Seiberg, supra note 13, at 3 (warn-
ing of hundreds of patent infringement suits in financial services industry after State Street).

"®  See Riordan, supra note 13, at D2 (predicting surge of patents relating to financial
instruments); Brenda Sandburg, Madness in PTO’s E-Commerce Method?, RECORDER, Aug. 27,
1998, at 1 (reporting that State Street opened floodgates for patent filings on internet com-
merce, but expressing doubt as to their validity and effect on market). But see Jeff Blumen-
thal, Dilwerth Attorney Sees Beauty Contest Pay Off in Big Victory in Patent Case, LEGAL
INTELLIGENCER, Aug. 6, 1998, at 3 (observing that Patent Trademark Office has already
issued more than 20,000 financial instrument patents).

' See Sherman Act § 2, 15 U.S.C. § 2 (1994) (outawing economic monopolies); see also
Standard Oil Co. v. United States, 221 U.S. 1, 6162 (1911) (prohibiting restraint of trade
through monopoly); 12 CONG. REC. 2455-68 (1890) {explaining that Sherman Act protects
competition by preventing consolidation of economic power); HANS B. THORELLI, THE
FEDERAL ANTITRUST POLICY 226-27 (1954) (observing strong public policy favoring free
competition, which benefits consumers).

7 See 35 US.C. § 154(a) (1994 & Supp. III 1997) (granting exclusive rights to patent
owner to make, use, or sell invention); id. § 271(a) (1994 & Supp. II1 1997} (providing cause
of action for patent infringement). A patent owner has a cause of action against anyone
who makes, uses, offers to sell, sells, or imports the subject matter of a patent without au-
thority from the owner. See id. The statute only applies to activities inside the United States.
See 1d. § 154(a) (1).

A patent lasts for 20 years from the date the patentee filed the application. See id.
§ 154(a)(2). If the application contains a reference to an earlier application, the patent’s
term begins from the earlier application’s date. See id.

¥ See PHILLIP AREEDA & LOUIS KAPLOW, ANTITRUST ANALYSIS 150-51 (5th ed. 1997);
Gordon L. Doerfer, The Limits on Trade Secret Law Imposed by Federal Patent and Antitrust Su-
premacy, 80 HARV. L. REv. 1432, 1440-41 (1967) (explaining policy justifications of patent
system).
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exchange for the monopoly grant, however, the patent owner must
give the invention to the public.” The benefits accruing to the
public from this disclosure offset the cost to the public of the pat-
ent’s monopoly.” The patent system also encourages research and
development in technology by rewarding inventions with a mo-
nopoly.” Patents, therefore, are the price that society pays to en-
courage inventors to invent and then share their inventions with
the public.”

The patent system seeks an optimal balance between encourag-
ing innovation and maintaining free competition.” The Patent
and Copyright Clause of Article I of the United States Constitution
specifically authorizes Congress to establish a patent system that
fosters these policies.” Congress has exercised this power by craft-
ing the Patent Act, which outlines a set of requirements and pro-
cedures to obtain a patent.”

A. Requirements for a Patent

To receive a patent, an inventor must apply to the United States
Patent and Trademark Office (“PTO”) and prove that the alleged
invention satisfies the requirements for a pza.tent.26 To be valid un-

¥ See 35 U.S.C. § 112 (1994). In a patent, the patent applicant must describe the inven-
tion sufficiently to enable a person skilled in the relevant art to practice the invention. See
id.

™ See AREEDA & KAPLOW, supra note 18, at 151-52 (explaining justifications of patent
systemn and benefit of public disclosure of inventions); Doerfer, supra note 18, at 1440-41
(explaining “exchange for secrets” theory of patent system whereby inventors receive patents
in exchange for disclosure of invention to public).

¥ See Aronson v. Quick Point Pencil Co., 440 U.S. 257, 26566 (1979) (stating that
patents provide incentives by rewarding invention); AREEDA & KAPLOW, supra note 18, at
152-563 (explaining how patent system provides incentives to invent).

™ See AREEDA & KAPLOW, supra note 18, at 150-53.

®  SeeBrenner v. Manson, 383 U.S. 519, 533-36 (1966).

™ See U.S. CONST. art. 1, § 8, cl. 8. The Patent and Copyright Clause grants Congress
the power “[t]Jo promote the Progress of Science and useful Arts, by securing for limited
Times to Authors and Inventors the exclusive Right to their respective Writings and Discov-
eries.” Id. Congress first exercised this power by passing the Patent Act of 1790. See Act of
Apr. 10,1790, ch. 7, § 1, 1 Stat. 109. Congress has amended the patent code several times to
its present form. See 35 U.S.C. §§ 1-376 (1994 & Supp. III 1997).

®  See35US.C. §§ 1-376.

™ See AREEDA & KAPLOW, supra note 18, at 158-59 (describing patent apphcatnon and
examination process); see also United States Patent and Trademark Office, Examination of
Applications and Proceedings in the Patent and Trademark Office (visited Oct. 13, 1998)
<http://www.uspto.gov/web/offices/pac/doc/general/exam.htm> [hereinafter Examina-
tion of Applications] {on file with author) (describing patent examination procedure).

HeinOnline -- 33 U.C. Davis L. Rev. 495 1999-2000



496 University of California, Davis [Vol. 33:491

der the Patent Act, a patent must be proper subject matter,” use-
ful,” novel,” and nonobvious.” The subject matter and nonobvi-
ous requirements are particularly relevant to the State Street case.”

1. Subject Matter

Not all types of inventions or discoveries are patentable.” The
Patent Act specifies that the subject matter of a patent must fall
within one of four listed categories: process, machine, manufac-

" See 35 US.C. § 101 (1994); infra notes 32-41 and accompanying text (discussing
subject matter requirement).

™ See 35 US.C. § 101. In the context of patent law, “useful” means that the invention
has some kind of practical or industrial application. Sez Brenner, 383 U.S. at 535-36 (stating
that utility requirement means that patent system promotes commerce rather than general
enlightenment); Fujikawa v. Wattanasin, 93 F.3d 1559, 1563 (Fed. Cir. 1996) (observing
principle that patents have practical utility). Inventions that fail to operate as claimed also
fail the utility requirement. Sez Mitchell v. Tilghman, 86 U.S. (19 Wall.) 287, 396 (1873)
(requiring that patents be “operable,” or capable of achieving stated objective); see also
Newman v. Quigg, 877 F.2d 1575, 1582 (Fed. Cir. 1989), modified, 886 F.2d 329 (Fed. Cir.
1989) (finding invalid patent on perpetual motion machine, which violated first and second
laws of thermodynamics); Fregeau v. Mossinghoff, 776 F.2d 1034, 1039 (Fed. Cir. 1985)
(finding inoperable and, thus, not useful, patent for improving taste of beverages by passing
them through magnetic field). But se¢ Raytheon Co. v. Roper Corp., 724 F.2d 951, 958 (Fed.
Cir. 1983) (stating that invention need only meet at least one stated objective to satisfy utility
requirement).

The utility requirement stems from the notion that an inventor must give something
of value in return for a patent. See Brenner, 383 U.S. at 534-35 (requiring that invention have
substantial utility so that it benefits public in exchange for monopoly grant). When evaluat-
ing the utility requirement, courts seek a balance between promoting invention and main-
taining free competition. See #d. An invention, however, need not be the best or only way of
solving a problem to satisfy the utility requirement. See Raytheon, 724 F.2d at 956.

®  See 35 US.C. § 102 (1994). To qualify for a patent, an invention must be novel,
meaning that it must not already exist in the prior art at the time of its invention. See id.; see
also Connell v. Sears, Roebuck & Co., 722 F.2d 1542, 1548 (Fed. Cir. 1983) (stating that prior
art invalidates patent when it completely describes patent’s claim). Additionally, inventors
may lose their rights to a patent by not diligently applying for a patent. See 35 U.S.C.
§ 102(b)-(d).

¥ See 35 U.S.C. § 103 (1994 & Supp. I1I 1997); see also infra notes 50-57 and accompany-
ing text {discussing nonobviousness requirement).

' See State St. Bank & Trust Co. v. Signature Fin. Group, Inc., 149 F.3d 1368 passim
(Fed. Cir. 1998).

*  See 35 U.S.C. § 101 (listing categories of patentable subject matter); see also Diamond
v. Diehr, 450 U.S. 175, 185 (1981) (identifying laws of nature, natural phenomena, and
abstract ideas as three types of subject matter that are unpatentable); Mackay Radio & Tel.
Co. v. Radio Corp. of Am., 306 U.S. 86, 94 (1939) (holding that mathematical expressions of
scientific truths are not patentable); O’Reilly v. Morse, 56 U.S. (15 How.) 61, 113 (1853)
(denying patent claiming transmission of letters using general principle of electromagnet-
ism). See generally Annotation, Supreme Court’s Views as to What Is Patentable Subject Matter Under
Federal Law as “Process,” “Machine,” “Manufacture,” or “Composition of Matter,” 65 L. Ed. 2d 1197
(1981) (discussing Court’s interpretation of categories of statutory subject matter in 35
US.C. §101).
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ture, or composition of matter.” By using these broad terms, Con-
gress intended to include an expansive range of subject matter
when it drafted the subject matter requirement.

However, the subject matter requirement has limits.” Specifi-
cally, it prohibits patents on abstract ideas, laws of nature, and
physical phenomena.” Of course, every invention necessarily
draws on abstract ideas, laws of nature, and physical phenomena.”
To receive a patent, however, an inventor must use an abstract
idea, law of nature, or physical phenomenon to achieve a useful
result.” For example, Newton could not have patented his law of
gravity, nor could a discoverer of a new mineral receive a patent for
it.” In contrast, an inventor could receive a patent for a pendulum

*  See 35 U.S.C. § 101; see also Kewanee Oil Co. v. Bicron Corp., 416 U.S. 470, 483 (1974)
(holding that inventions cannot receive patent protection unless they fall within express
category of 35 U.S.C. § 101).

The Patent Act of 1790, the first in the United States, identified as patentable subject
matter “any useful art, manufacture, engine, machine, or device . ...” Act of Apr. 10, 1790,
ch. 7, § 1, 1 Stat. 109. Congress soon amended this Act to identify the four classes of subject
matter — art, machine, manufacture, and composition of matter — currently in the present
statute. See Act of Feb. 21, 1793, ch. 11, § 1, 1 Stat. 318; see aise 35 U.S.C. § 100 (1994) (de-
fining “process” as used in 35 U.S.C. § 101 to mean “process, art, or method”).

* See S. REP. NO. 82-1979, at 5 (1952), reprinted in 1952 U.S.C.C.A.N. 2394, 2398-99;
H.R. REP. NO. 82-1923, at 6 (1952), reprinted in 1952 U.S.C.C.A.N. 2394, 2398-99; see also 35
U.S.C. § 101 (using expansive terms in conjunction with “any” indicating broad scope of
intended subject matter); Diamond v. Chakrabarty, 447 U.S. 303, 308-09 (1980) {construing
legislative history and concluding that Congress contemplated broad scope of patent laws).
In passing the Patent Act of 1952, Congress expressed that patents may “include anything
under the sun that is made by man.” S. REP. NO. 82-1979, at 5, reprinted in 1952 U.S.C.CA.N.
at 2399; accord H.R. REP. NO. 82-1923, at 6, reprinted in 1952 U.S.C.C.A.N. 2399 (suggesting
broad scope of subject matter under 35 U.S.C. § 101).

*  See Diehr, 450 U.S. at 185; Chakrabarty, 447 U.S. at 309 (maintaining that, while subject
matter requirement is liberal, it is not limitless).

% See Diehr, 450 U.S. at 185 (identifying laws of nature, natural phenomena, and ab-
stract ideas as three types of subject matter that are unpatentable); Mackay Radio, 306 U.S. at
94 (holding that mathematical expressions of scientific truths are not patentable, but novel
and useful structures applying knowledge of scientific truths may be patentable). A funda-
mental precept of patent law is that Einstein could not have patented his law, E=mc’. See
Chakrabarty, 447 U.S. at 309.

" See State St. Bank & Trust Co. v. Signature Fin. Group, Inc., 149 F.3d 1368, 1374
(Fed. Cir. 1998) (quoting In re Iwahashi, 888 F.2d 1370, 1374 (Fed. Cir. 1989)); Arrhythmia
Research Tech., Inc. v. Corazonix Corp., 958 F.2d 1053, 1056 n.3 (Fed. Cir. 1992) (noting
that descriptions of any step-by-step process involve algorithms).

*  See State Street, 149 F.3d at 1373; In re Alappat, 33 F.3d 1526, 1544 (Fed. Cir. 1994) (in
banc); see also Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.S, 127, 130 (1948) (explain-
ing that discoveries of natural laws and abstract ideas are not patentable subject matter, but
applications of such discoveries to new and useful ends are patentable).

¥ See Chakrabarty, 447 U.S. at 309; see also P. ROSENBERG, PATENT LAW FUNDAMENTALS
13 (1975) (explaining that Newton could not patent his law of gravity because it always
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clock that applies the law of gravity,” and the discoverer of a new
mineral could patent a chemical process that uses that mineral.”

The limits that the subject matter requirement places on patents
emanate from the constitutional mandate that patent law promote
useful technological arts.” Advances in purely scientific theory are
not appropriate for patent protection, as protecting these abstract
scientific concepts would not promote technological develop-
ment.” In fact, such protection would hinder technological devel-
opment by preventing others from using those scientific concepts
in future inventions.” By excluding subject matter outside the use-
ful arts, the patent system promotes the policy justification of en-
couraging innovation.”

As with purely scientific theory, the patent system does not pro-
tect advances in the liberal arts.” Liberal arts, such as economics

existed, and his mere recognition of it “carrie[d] with it no rights to exclude others from its
enjoyment”).

© See, e.g, U.S. Patent No. 5,822,277 (Oct. 13, 1998) (describing new pendulum with
application in grandfather clocks).

" See, e.g., US. Patent No. 5,876,683 (Mar. 2, 1999) (describing process for synthesizing
new class of material — “nanostructure” materials).

“?  SeeU.S. CONST. art. I, §8,cl. 8.

®  See Chakrabarty, 447 U.S. at 309 (stating that manifestations of nature, such as the law
of gravity, are not patentable); Gottschalk v. Benson, 409 U.S. 63, 67 (1972) (explaining that
natural phenomena and abstract concepts are basic tools of scientific work and cannot be
subject of patent); see also Ernest D. Buff et al., Protection and Exploitation of Financial Services
Software, NJ. L.J., Sept. 21, 1998, at 28 (arguing that patents on natural phenomena and
abstract ideas controvert constitutional purpose behind patent law).

¥ See Benson, 409 U.S. at 67 (stating that nobody may claim monopolies of abstract
mental concepts and natural phenomena because they are fundamental tools of scientific
work).
©  See AREEDA & KAPLOW, supra note 18, at 151-53 (discussing policy considerations of
granting patents); Doerfer, supra note 18, at 1440-41 (explaining major policy justifications
of patent system).

See Hotel Security Checking Co. v. Lorraine Co., 160 F. 467, 469 (2d Cir. 1908) (not-
ing that patent law does not cover arts that are mere abstractions); Samuelson, supra note 5,
at 339 (noting that § 101’s limitation to “useful arts” does not incorporate most liberal defi-
nition of arts); see also In 7e Russell, 48 F.2d 668, 669 (C.C.P.A. 1931) (holding that new
method of organizing train schedule is not technological advance and, hence, not pat-
entable).

The Patent and Copyright Clause of the United States Constitution limits Congress’s
power to grant patents to advancements in “Science and the useful Arts.” See U.S. CONST.
art. I, § 8, cl. 8. In the constitutional sense, useful arts are synonymous with technological
arts, See In re Waldbaum, 457 F.2d 997, 1003 (C.C.P.A. 1972); see also In re Benson, 441 F.2d
682, 688 (C.C.P.A. 1971) (stating that computers are patentable because they are techno-
logical, rather than liberal, arts). Implicit in In re Benson’s reasoning is that the liberal arts
are not patentable subject matter. Seeid. at 688.
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and other social sciences, are fields outside the technological arts.”
Because they are not “useful arts” in the constitutional sense, they
are outside the scope of the patent system.” Whether the subject
matter of an invention is proper, however, is merely the first test
for patentability.”

2. Nonobviousness

In addition to being proper subject matter, a patent must be
nonobvious.” To be nonobvious, a patent must constitute an in-
ventive step over the “prior art.”” Prior art is the body of informa-
tion that is available to the public.” The legal test for nonobvious-
ness 1s whether an invention would be obvious to a person having
ordinary skill in the relevant art and knowledge of the prior art at
the time of the invention.” In other words, a patented invention

" See, e.g., In re Toma, 575 F.2d 872, 877 (C.C.P.A. 1978) (distinguishing between tech-
nological and social sciences and holding that invention, which was language translation on
. computer, had aspects of both).

* See U.S. CONST. art. 1, § 8, cl. 8; see also Waldbaum, 457 F.2d at 1003 (holding that
invention met subject matter requirement because it was within useful, or technological,
arts).
® See 35 U.S.C. § 101 (1994). If a patent is proper subject matter, it must then satisfy
the other requirements of the Patent Act. See id.

*  Seeid. § 103 (1994 & Supp. III 1997). The Supreme Court applied an inventiveness
requirement to patents before Congress added the nonobvious requirement to the Patent
Act. See Hotchkiss v. Greenwood, 52 U.S. (11 How.) 248, 262 (1850). In requiring that
patentable inventions constitute an inventive step above the prior art, the Court observed
that not everything that is new is an invention. See id. at 262, 266-67. For example, in Hotch-
kiss the plaintff owned a patent for clay doorknobs. See id. at 264. Although the plaindff
may have been the first to make doorknobs of clay, the Court held, the improvement lacked
the degree of ingenuity that patents require. See id. at 266 (concluding that patent was
invalid). Congress used the Hotchkiss formulation to codify the nonobvious requirement.
Compare id., with 35 U.S.C. § 103 (requiring that difference between original invention and
subject matter sought to be patented cannot be obvious to skilled person in that field).

*  See 35 U.S.C. § 103; Graham v. John Deere Co., 383 U.S. 1, 11-12 (1966). While the
novelty requirement mandates that an invention be new over the prior art, the nonobvious-
ness requirement.mandates that the invention be new and inventive over that art. See 35
U.S.C. § 102 (1994) (providing novelty requirement); id. § 103; DONALD S. CHISUM, 2
CHISUM ON PATENTS § 5.01 (1998) (explaining difference between novelty and nonobvious-
ness requirements); c¢f Hotchkiss, 52 U.S. (11 How.) at 26566 (providing precursor of
nonobvious requirement, by requiring that patents be inventive, not just new).

*  See 35 U.S.C. § 102. The types of prior art that can anticipate an invention include
publications or patents in the United States or a foreign country, use or knowledge of inven-
tions in the United States’ patent applications pending in the PTO and inventions in the
United States not concealed from the public. Seeid.

*  See id. § 103; see also Graham, 383 U.S. at 17 (outlining test for applying 35 US.C. §
103). Although well established, Graham’s test for nonobviousness is not easy to apply. See
Harries v. Air King Prods. Co., 183 F.2d 158, 162 (2d Cir. 1950) (discussing test for nonobvi-
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must be beyond the ability of the ordinary artisan or mechanic
skilled in the art at the time of the invention.™

The nonobviousness requirement ensures that patents provide
the public with something new and inventive.” As long as the pat-
ent is inventive, the inventor has given sufficient compensation to
the public in exchange for the patent’s monopoly grant.” Because
existing and uninventive products do not benefit the public, they
do not receive a patent.”

The nonobviousness requirement also encourages industry to
use available solutions before wasting resources on unnecessary
research.” For industry to use the inventions of prior patents, they

ousness, Judge Learned Hand wrote that test of invention “is as fugitive, impalpable, way-
ward, and vague a phantom as exists in the whole paraphernalia of legal concepts™).

The same prior art that can anticipate an invention under 35 U.S.C. § 102 can render
an invention nonobvious. See 35 U.S.C. § 103(a). Secondary considerations, such as com-
mercial success and failure of others to solve the problem, are also relevant in determining
the nonobviousness of an invention. See Graham, 383 U.S. at 17-18 (suggesting that secon-
dary considerations like commercial success, persisting unsolved needs, and failure of others
to solve problem may be relevant in nonobviousness determination). A secondary consid-
eration only supports nonobviousness, however, if there is a nexus between the invention
and the secondary consideration. Sez Stratoflex, Inc. v. Aeroquip Corp., 713 F.2d 1530, 1539
(Fed. Cir. 1983). For example, the commercial success of a new product may indicate that it
is inventive. See id. However, that success must result from the alleged inventive aspects of
the product, not some other factor unrelated to the invention. See id.

Since Graham, the Federal Circuit has held that courts must always weigh secondary
considerations, regardless of their relative importance. See id. at 1538. The Federal Circuit
has expanded the list of secondary considerations that Greham identified. See, e.g., In re Dow
Chem. Co., 837 F.2d 469, 473 (Fed. Cir. 1988) (suggesting that courts may consider previ-
ously expressed skepticism of experts as well as years or research preceding invention to
determine if invention is obvious under 35 U.S.C. § 103); Custom Accessories, Inc. v. Jeffrey-
Allan Indus., Inc., 807 F.2d 955, 960 (Fed. Cir. 1986) (considering evidence that invention
had been copied by competitors as secondary consideration); Stratoflex, 713 F.2d at 1538-39
(considering acceptance of licenses by competitors as indicative of nonobviousness).

*  See supra note 53 (discussing nonobvious requirement). See generally CHISUM, supra
note 51, at § 5.01 (discussing nonobvious requirement).

% See 35 U.S.C. § 103; see also AREEDA & KAPLOW, supra note 18, at 151-52 (describing
benefit of patent’s disclosure to public);

*  See id.; Doerfer, supra note 18, at 144147 (explaining that disclosure requirement
ensures that inventor does not keep patented invention secret by insufficiently describing
invention in patent application).

¥ See Bonito Boats Inc. v. Thunder Craft Boats, Inc., 489 U.S. 141, 148-49 (1989) (stat-
ing that policy behind novelty and nonobviousness requirements dictates that subject matter
in public domain should remain there, unencumbered by patent monopolies); see also
AREEDA & KAPLOW, supra note 18, at 151-52 (discussing rationale for granting inventors
monopolies).

*  See Dewey & Almy Chem. Co. v. Mimex Co., 124 F.2d 986, 98788 (2d Cir. 1942)
(explaining that novelty requirement deters people from reinventing that which others have
already invented).
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must be publicly available.” To serve this purpose, the PTO pub-
lishes patent applications when it issues a patent.”

B.  The Patent Application

If an inventor believes that an invention meets the requirements
of the patent system, the inventor may apply to the PTO for a pat-
ent.” If, after examining the patent application,” the PTO agrees
that the patent meets the requirements for patentability, it will is-
sue a patent to the applicant.”

The patent application must include a specification that de-
scribes the invention and enables a skilled person in the relevant
technical field to practice the invention.” The application con-
cludes with one or more claims.” A claim is a single sentence in

which the applicant defines the scope of the proposed patent’s

® Seeid.

®  See AREEDA & KAPLOW, supra note 18, at 151-52 (explaining that one purpose of
patent system is to share inventions with public); see also 35 U.S.C. § 157 (1994) (authorizing
PTO to publish patents).

®  See35 U.S.C. § 101 (1994). Only the inventor may apply for the patent. See id.

®  See AREEDA & KAPLOW, supra note 18, at 158-59 (describing patent application and
examination process); see also Examination of Applications, supra note 26 (describing patent
examination procedure).

®  See Examination of Applications, supra note 26 (describing process of applying for pat-
ent).

* See35 U.S.C. § 112 (1994). The patent application must also set forth the best mode
for the invention. See id. The disclosure requirement warns the public about infringement
and enables it to benefit from the invention once the patent’s term expires. See Glaxo, Inc.
v. Novopharm Ltd., 52 F.3d 1043, 1050 (Fed. Cir. 1995).

® See 35 US.C. § 112 (requiring claims to “particularly point[] out and distinctly
claim[]” scope of protection conferred by patent). The claims much be sufficiently definite
to outline the scope of the patent clearly. Seeid. Ambiguous claims fail to put the public on
notice of the patentee’s property rights. See Glaxo, 52 F.3d at 1050 (stating that disclosure
prevents inventors from concealing preferred embodiments of their inventions from pub-
lic). -
An application may include multiple claims, each claiming a slightly different varia-
tion on the subject matter that the specification describes. See 35 U.S.C. § 112. The Patent
Act specifically authorizes multiple claims that may depend on each other. See id. A de-
pendent claim is one which incorporates by reference the elements, or limitations, of a
previous claim. See id. Patent attorneys usually draft independent claims that cover a very
broad scope of protection. Sez HERBERT F. SCHWARTZ, PATENT LAW & PRACTICE 11-12 (2d
ed. 1996). Then, attorneys add dependent claims that are more narrow in scope than the
previous claims until the final claim represents a very narrow description of the invention.
See id. Atiorneys use this technique to yield the broadest claim that is still valid under the
requirements of the Patent Act. See id. If the claim is too broad, prior art may invalidate the
claim by anticipating it or rendering it obvious. See 35 U.S.C, § 102 (1994) (requiring pat-
ents to be novel over prior art); id. § 103 (1994 & Supp. Il 1997) (providing nonobvious
requirement).
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exclusive right.” As such, claims measure the extent of the patent
owner’s property interest in the patent.”

C. The Mathematical Algorithm Exception

When a patent’s claims describe a computer program, courts
have struggled to determine the patent’s validity.” A computer
program is a set of instructions that directs how a computer will
run.” Because the nature of computer software is so abstract, in-
novations in this field are similar to mathematical formulas and
laws of nature, which are unpatentable.” But computer software is
an essential part of a computer and often has a useful application
that falls within the ambit of the patent system should protect.”
Therefore, computer programs tread a fine line between pat-
entable and unpatentable subject matter.” In recognition of this
problem, courts have developed rules that deny patents to certain
types of inventions.”

% See 35 U.S.C. § 112; see also Graver Tank Mfg. Co. v. Linde Air Prods. Co., 339 U.S.
605, 607 (1950) (stating that to determine infringement, one must first examine claims of
patent). The patent’s specification must enable a skilled person to practice the invention as
each claim describes it; otherwise, the claims are invalid. See 35 U.S.C. § 112.

See Graver Tank, 339 U.S. at 607 (noting that infringement occurs when alleged in-
fringer’s invention fall within patent’s claims).

®  See, e.g., Gottschalk v. Benson, 409 U.S. 63, 71-72 (1972) (holding that computer
process for converting binary-coded decimals was not patentable subject matter); In re Alap-
pat, 33 F.3d 1526, 154245 (Fed. Cir. 1994) (in banc) (determining that machine using
computer algorithm was patentable subject matter); In re Walter, 618 F.2d 758, 768-71
(C.C.P.A. 1980) (holding that method of underground surveying using computer to inter-
pret seismic waves was not patentable subject matter). Despite the problems in the past with
patenting software, many applicants have successfully prosecuted software patents before the
PTO. Se, eg., US. Patent No. 4,068,298 (information storage and retrieval system); U.S.
Patent No. 4,334,270 (securities valuation system); U.S. Patent No. 4,468,728 (database
management system).

®  See THOMAS H. CORMEN ET AL., INTRODUCTION TO ALGORITHMS 1 (8th prtg. 1992).

™ See Walter, 618 F.2d at 764 (observing that subject matter requirement has proven
difficult issue in computer field because of mathematical nature of computer software).

" See, eg., Alappat, 33 F.3d at 1544 (holding that invention based on computer algo-
rithm is valid subject matter because it produces concrete and tangible result).

See Parker v. Flook, 437 U.S. 584, 589 (1978) (discussing difficulty of differentiating
between patentable “process,” like computer program, and unpatentable “principle”).

™ See, e.g., Diamond v. Diehr, 450 U.S. 175, 185 (1981) (identifying laws of nature,
natural phenomena, and abstract ideas as three types of subject matter that are unpat-
entable); Mackay Radio & Tel. Co. v. Radio Corp. of Am., 306 U.S. 86, 94 (1939) (holding
that mathematical expressions of scientific truths are not patentable, but novel and useful
structures applying knowledge of scientific truths may be patentable); Cochrane v. Deener,
94 U.S. 780, 78687 (1876) (denying patent to process that merely improved pre-existing
patent).
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1. Early Doctrines

Before the advent of computers, courts developed the “mental
steps” doctrine to exclude certain subject matter from patentabil-
ity.” Based on the constitutional notion that patents should not
protect abstract ideas, courts applied the mental steps doctrine to
inventions that used human judgment to achieve the desired re-
sult.” The mental steps doctrine required that an invention physi-
cally transform matter to a different form to be patentable.” For
example, one court invalidated a patent on a process in which a
person would calculate an airplane wing’s geometry according to a
mathematical formula.” In that case, because the computation
involved human judgment, the mental steps doctrine invalidated
the patent.” In sum, the mental steps doctrine denied a patent to
any invention that required human interaction.”

With the advent of computers, inventors could program ma-
chines to perform the mental steps previously performed by hu-
mans.” However, courts did not deny patents for computer soft-
ware based on the mental steps doctrine because they realized that
computers physically alter electricity.” Computers can make
choices and perform other tasks that can substitute for human in-
teraction, so little difference exists between software patents and

" See, e.g., Gotischalk v. Benson, 409 US. 63, 67 (1972) (holding invalid patent in
which computer processed arithmetic steps that human could perform); In r¢ Shao Wen
Yan, 188 F.2d 377, 379-80 (C.C.P.A. 1951) (applying mental steps doctrine to affirm rejec-
tion of claim that involved mental steps of calculating airfoil profile with desired characteris-
tics according to mathematical formula); Don Lee, Inc. v. Walker, 61 F.2d 58, 62, 67 (9th
Cir. 1932) (invalidating claim for method of calculating position of weights on engine ac-
cording to mathematical formula because effect would be monopoly of that formula); Ex
parte Read, 123 US.P.Q. (BNA) 446, 447 (Pat. Off. Bd. App. 1943) (denying claims on
method of determining vehicle speeds by reading value on sliding scale because it involved
purely mental step).

" See, e.g., Shao Wen Yan, 188 F.2d at 380; see also DONALD S. CHISUM, 1 CHISUM ON
PATENTS § 1.03[6][a] (1998) (tracing development of mental steps doctrine).

™ See Benson, 409 U.S. at 70; Cochrane, 94 U S. at 787-88; see also In re Bolongaro, 62 F.2d
1059, 1060 (C.C.P.A. 1933) (rejecting patent for method of determining number of pages
manuscript will cover because process involved human interaction); Johnson v. Duquesne
Light Co., 29 F.2d 784, 786 (W.D. Pa. 1928) (invalidating patent for testing transmission
wires’ insulation because it used mental comparisons of operator).

7 See Shao Wen Yan, 188 F.2d at 379-80.

" Seeid.

®  See CHISUM, supra note 75, at § 1.03[6].

*  See Benson, 409 U.S. at 67 (noting that human could perform, without computer,
arithmetic steps that computers process).

*  See Diamond v. Diehr, 450 U.S. 175, 198 (1981) (refusing to extend mental steps
doctrine to invalidate computer programs).
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patents that the mental steps doctrine invalidated.” Nevertheless,
courts refused to use the mental steps doctrine to reject computer
software patent applications.”

Subsequently, the Supreme Court attempted to set guidelines for
computer software patentability in a series of discordant decisions
that generated more confusion than clarity.84 Ultimately, the Court
held that computer software is patentable when, considered as a
whole, it is the type of invention that the patent laws seek to pro-
tect.” The Court of Customs and Patent Appeals then formulated
its own test based on the Supreme Court’s precedent.” All of these
decisions ultimately failed to lay out a precise standard for com-

8 See Benson, 409 U.S. at 65. The Court noted that computers “operate(] on data . . .
solving a problem by doing arithmetic as a person would do it by head and hand.” Id.

®  See, e.g., Parker v. Flook, 437 U.S. 584, 590 (1978) (rejecting argument that Benson's
holding invalidates all patents on computers); In re Pardo, 684 F.2d 912, 916-17 (C.C.PA.
1982) (applying different test than mental steps doctrine to computer patent); In re Mus-
grave, 431 F.2d 882, 889 (C.C.P.A. 1970) (rejecting mental steps doctrine). The Musgrave
court held that an invention is not unpatentable merely “because some or all the steps
therein can also be carried out in or with the aid of the human mind.” Musgrave, 431 F.2d at
893.

®  See Diehr, 450 U.S. at 187; Flook, 437 U.S. at 594; Benson, 409 U.S. at 71-73 (suggesting
that Congress consider patentability of computer algorithms); see alse Arrhythimia Research
Tech., Inc. v. Corazonix Corp., 958 F.2d 1053, 1060-61 (Fed. Cir. 1992) (complaining about
Supreme Court’s “twisted knot of precedent” for patentability of computer software). In a
widely criticized opinion, the Court apparently held that all claims involving computer algo-
rithms were not patentable. See Benson, 409 U.S. at 73; see also In re Johnston, 502 F.2d 765,
773 (C.C.P.A 1974) (Rich, J., dissenting) (expressing confusion from Benson's wording);
Donald S. Chisum, The Future of Software Protection: The Patentability of Algorithms, 47 U. PITT.
L. REv. 959, 971-78 (1986) (criticizing Benson for unreasonably restricting patents in com-
puter software field). The Court subsequently approached the problem by treating algo-
rithms as prior art, even if the algorithms were novel. See Flook, 437 U.S. at 594. Under this
approach, claims in which the algorithm was the only inventive part of the patent were inva-
lid. See id. Retreating from its position yet again, the Court rejected the Flook approach and
held that a claim may be patentable subject matter even if it contains elements that alone
would not be patentable. Sez Diehr, 450 U.S. at 187. In direct contrast to Flook, the Court
heid that courts should examine claims as a whole, not dissect them into old and new ele-
ments. See id. at 188.

®  See Dichr, 450 U.S. at 192; see also supra notes 42-44 and accompanying text (explain-
ing policy behind subject matter requirement and function that it serves).

*  See In re Freeman, 573 F.2d 1237, 1245 (C.C.P.A. 1978), modified by In re Walter, 618
F.2d 758, 767 (C.C.P.A. 1980). Called the Freeman-Walter-Abele test, the test first asks
whether the claim directly or indirectly recites a mathematical algorithm. See State St. Bank
& Trust Co. v. Signature Fin. Group, Inc., 149 F.3d 1368, 1374 (Fed. Cir. 1998) (analyzing
Freeman-Walter-Abele test). If so, the claim is patentable only if it applies the algorithm to
physical elements or steps of a process. See Walter, 618 F.2d at 767. The court later added a
final consideration for the test: the extent to which the invention constituted more than just
an algorithm. See In re Abele, 684 F.2d 902, 909 (C.C.P.A. 1982).
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puter software patentability.” But they did produce one doctrine
that survived: the mathematical algorithm exception.”

2. Development of the Mathematical Algorithm Exception

A large source of the confusion that surrounds software pat-
entability emanates from courts’ difficulty in defining mathemat-
cal algorithms.” An algorithm is a series of steps, like a recipe, that
produces a desired result.” For example, an algorithm for convert-
ing inches into centimeters comprises three steps: provide a num-
ber in inches, multiply that number by 2.54,” and display the result
in centimeters.

Essentially, computer software programs are algorithms written
in a programming language that a computer can understand.” A
computer, therefore, could easily implement the inch-centimeter
conversion algorithm.” Like this algorithm, a computer program
is just an expression of a mathematical relationship.” .

" See State St., 149 F.3d at 1374 (expressing doubt as to validity of Freeman-Walter-Abele
test after Diehrand Chakrabarty); In re Meyer, 688 F.2d 789, 796 (C.C.P.A. 1982) (holding that
Freeman-Walter-Abele test was not exclusive test for identifying unpatentable algorithms);
see also Turkevich, In re Alappat: The End of ‘Mathematical Algorithm’ Confusion?, 11 Computer
Lawyer 1, 8 (1994) (noting that Federal Circuit created confusion for patent practitioners in
preparing computer software applications). But see Arrhythimia, 958 F.2d at 1058-59 (apply-
ing elements of Freeman-Walter-Abele test).

8 See Dichr, 450 US. at 185 (holding that inventor cannot patent algorithm to extent
that it constitutes abstract idea); see also In re Alappat, 33 F.3d 1526, 154244 (Fed. Cir. 1994)
(in banc) (determining that mathematical algorithm exception did not invalidate patent
that involved mathematical algorithm). ’

®  See Alappat, 33 F.3d at 1543 n.19 (noting that Supreme Court has used “mathematical
algorithm,” “mathematical formula,” and “mathematical equation” interchangeably to de-
scribe unpatentable subject matter, but has never defined standard for these terms).

®  See C. SIPPL & R. SIPPL, COMPUTER DICTIONARY AND HANDBOOK 23 (2d ed. 1972). A
useful definition of an algorithm in a scientific context is: “A defined process or set of rules
that leads and assures development of a desired output from a given input. A sequence of
formulas and/or algebraic/logical steps to calculate or determine a given task; processing
rules.” Id. Mathematical formulas, or equations, are a special type of algorithm. See id.
They describe a law of nature in mathematical terms, allowing one to calculate a desired
result from a set of input variables. See id.

*  See CRC HANDBOOK OF CHEMISTRY AND PHYSICS 1-29 (David R. Lide ed., 74th ed.
1993) (providing conversion factor between inches and centimeters).

™ See CORMEN, supra note 69, at 1 (introducing algorithms in computer science con-
text); see also In re Walter, 618 F.2d 758, 764 (C.C.P.A. 1980) (describing role of computers in
processing data and enabling complex computations).

See, e.g., BJARNE STROUSTRUP, THE C++ PROGRAMMING LANGUAGE 23-25 (2d ed. 1991)
(describing basic programming techniques that would implement the algorithm).

™ See CORMEN, supra note 69, at 1 (defining computer algorithm as computational

procedure that converts value, or set of values, to produce output).
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Patent law prohibits a patent from monopolizing an abstract idea
or law of nature, such as the conversion algorithm.” A patent mo-
nopolizes a mathematical relationship if it prevents others from
applying the relationship in their own inventions.” Therefore,
courts have carved out the mathematical algorithm exception to
exclude these types of patents.”

The mathematical algorithm exception invalidates a patent when
it would monopolize a mathematical relationship or the law of na-
ture that it describes,” even if it otherwise meets the subject matter
test.” Under the exception, an inventor cannot receive a patent
for discovering a purely mathematical concept, such as the law de-
scribing how steam expands.” The inventor can receive a patent,

% See Diamond v. Diehr, 450 U.S. 175, 185 (1981) (identifying laws of nature, natural
phenomena, and abstract ideas as three types of subject matter that are unpatentable);
Mackay Radio & Tel. Co. v. Radio Corp. of Am., 306 U.S. 86, 94 (1939) (holding that
mathematical expressions of scientific truths are not patentable, but novel and useful struc-
tures applying knowledge of scientific truths may be patentable).

An invention is not unpatentable merely because it includes a mathematicat algo-
rithm. See Dichr, 450 U.S. at 187. Indeed, every invention necessarily involves a multitude of
laws of nature and mathematical relationships. Se¢ State St. Bank & Trust Co. v. Signature
Fin. Group, Inc., 149 F.3d 1368, 1374 (Fed. Cir. 1998); Arrhythmia Research Tech., Inc. v.
Corazonix Corp., 958 F.2d 1053, 1056 n.3 (Fed. Cir, 1992) (recognizing that any technologi-
cal step-by-step process broadly comprises algorithm). Furthermore, every new process, as
well as many other inventions, is necessarily a discovery of a new algorithm. See SIPPL &
SIPPL, supra note 90, at 23 (defining algorithm). Applying this definition, any process in a
patent application is simply a high-level algorithm. See id. When the invention itself is a law
of nature or an abstract mathematical relationship, however, the invention is not the kind of
discovery that the patent laws protect. See Diehr, 450 U.S. at 185 (noting that patent laws do
not protect laws of nature or abstract ideas). Laws of nature and mathematical relationships
are not proper subject matter for a patent monopoly because they should remain free for all
to use. See Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.S. 127, 130 (1948).

*  See Gottschalk v. Benson, 409 U.S. 63, 67 (1972) (explaining that laws of nature must
be available for all to apply to inventions, and are, therefore, unpatentable).

7 See, e.g., Dichr, 450 U.S. at 185 (holding that inventor cannot patent algorithm to
extent that it constitutes abstract idea); Parker v. Flook, 437 U.S. 584, 594 (1978) (holding
that patent involving mathematical formula must have inventive aspect apart from formula);
Benson, 409 U.S. at 71-72 (holding that patent for computer process was invalid because its
effect would be to monopolize mathematical formula).

See State Street, 149 F.3d at 1373 n.4 (noting that mathematical algorithms are unpat-
entable to extent that they represent abstract ideas).

See id. at 1373 (instructing that while Congress intended 35 U.S.C. § 101 to extend to
any human-made object “under the sun,” algorithms are patentable only if usefully applied);
In re Alappat, 33 F.3d 1526, 1542 (Fed. Cir. 1994) (in banc) (same); In re Pardo, 684 F.2d
912, 915 (C.C.P.A. 1982) (same); see also 35 U.S.C. § 101 (1994) (listing categories of pat-
entable subject matter).

" See Diehr, 450 U.S. at 185 (identifying laws of nature, natural phenomena, and ab-
stract ideas as three types of subject matter that are unpatentable); Diamond v. Chakrabarty,
447 U.S. 303, 308-09 (1980) (explaining that scientists cannot patent their discoveries of laws
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however, by applying the concept to a useful end, such as a steam-
powered engine.” Courts often struggle to determine whether a
patent claims a mathematical concept, and if so, whether the con-
cept is applied to a useful end. The Federal Circuit faced this
problem recently in In re Alappat.”™

3. Recent Precedent: In re Alappat

In In re Alappat, the Court of Appeals for the Federal Circuit, sit-
ting in banc, " held that an invention involving a mathematical
algorithm was patentable because it employed the algonthm to
achieve a concrete and tangible result."” The invention in Alappat
involved an improved display screen, similar to a television
screen.'” This display used a novel mathematical algorithm that
improved the clarity of the screen’s picture.” The mventmn per-
formed this algorlthm using standard electronic devices;” there-
fore, the invention’s only novel element was the mathematical al-
gorithm."”

Alappat, the inventor, applied to the PTO for a patent on his
improved display.'” The PTO rejected some of Alappat’s claims as
unpatentable subject matter.'” Alappat ultimately appealed this
rejection to the Federal Circuit.”

The Federal Circuit reversed the PTO’s rejection and approved
Alappat’s patent applicatdon.”” The court found that the patent’s

of nature); Mackay Radio, 306 U.S. at 94 (holding that mathematical expressions of scientific
truths are not patentable).

' See Alappat, 33 F.3d at 1544; see also O’Reilly v. Morse, 56 U.S. (15 How.) 61, 113
(1853) (explaining that discoverer of steam power could patent invention of propeiling
vessels by steam, but could not patent steam as general motive power).

" See33 F.3d at 1544.

'® See id.

" Seeid.

"% See id. at 1537. The claims described a machine that performs a series of mathemati-
cal steps that result in an output value: the desired illumination intensity at any point on the
screen. See id. at 1538-39 (describing claims that PTO rejected).

See id. at 1537.

7 Seeid. at 1539.

"® See id.

% Seeid. at 1537-38.

" See id. at 1538-39. The PTO examiner rejected claims 15 through 19 of Alappat's
patent application for failure to state patentable subject matter under 35 U.S.C. § 101. See
id. at 1539. The decision did not address the other claims of Alappat’s patent. See id. passim.

" See id. at 1526. The lower court decision that Alappat appealed was Ex parte Alappat,
23 U.S.P.Q. 2d (BNA) 1340 (Bd. Pat. App. & Interf. 1992).

" See Alappat, 33 F.3d at 1544.
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subject matter was a machine, which is one of the four categories
of statutory subject matter.'” Although this patent technically re-
cited statutory subject matter, the PTO argued that the mathemati-
cal algorithm exception invalidated the patent.""

Turning to the mathematical algorithm exception, the Alappat
court identified the issue as whether the claims, as a whole, repre-
sented an abstract mathematical concept."” The court held that
the mathematical algorithm exception did not invalidate the pat-
ent because, as a whole, the claims did not represent an abstract
mathematical concept.'® Instead, the court held that Alappat had
used a mathematical concept to achieve a “useful, concrete, and
tangible result,” a smooth curve on an electronic display."” The
Federal Circuit adopted this “tangible result” standard as the test
for proper subject matter in a recent software patentability case,
State Street Bank & Trust Co. v. Signature Financial Group, Inc.'™

II. STATE STREET BANK & TRUST CO. V, SIGNATURE FINANCIAL
GROUP, INC.

In State Street, the Federal Circuit addressed the subject matter
requirement as applied to computer software.”” The court held
that a software program satisfies Alappat’s tangible result test when
the program’s output is merely a useful number that a set of calcu-
lations produce.™ The court also analyzed the applicability of the
mathematical algorithm exception to computer programs.” In a
decision that will profoundly affect the software and financial in-

'* See id. at 154041 (applying 35 U.S.C. § 112 to construe claim as to machine); see also
35 U.S.C. § 101 (1994) (identifying four categories of patentable subject matter).

" See Alappat, 33 F.3d at 1542 (addressing PTO’s argument that mathematical algo-
rithn exception invalidated patent).

" See id. at 1544 (relying on Supreme Court precedent in Diamond v. Diehr, 450 U.S.
175, 192 (1981)). Before Alappat, the Supreme Court stated that a patent that recites a
mathematical algorithm is patentable when it is a component of a machine or process that,
“considered as a whole, is performing a function which the patent laws were designed to
protect.” Diamond v. Diehr, 450 U.S. 175, 192 (1981).

" See Alappat, 33 F.3d at 1544,

" See id.

" See 149 F.3d 1368 (Fed. Cir. 1998).

" See id. passim (evaluating subject matter of patent for computer program).

™ See id. at 1373.

' See id. at 1373-75.
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dustries, ' the Stafte Street court attempted to set a clear rule for
software patentability. '

A.  Background

On March 11, 1991, inventor Todd Boes applied for a patent on
an invention entitled “Data Processing System for Hub and Spoke
Financial Services Configuration.”* The patent described a com-
puter program that implemented an accounting system for a novel
business method.™ The business method was a financial arrange-
ment in which several mutual funds formed a partnership and
pooled their assets into a common investment portfolio.” The
computer program calculated, among other values necessary for
implementing the business method, a final share price for each
mutual fund in the portfolio.' After the PTO granted the patent
and issued it to Boes, he assigned the patent to Signature Financial
Group (“Signat:ure”).128

Signature and State Street Bank & Trust Company (“State
Street”) both managed complex financial services for their cli-
ents.” State Street negotiated with Signature for a license to use
Boes’s invention so that it could implement its own mutual fund
pooling system.”™ Eventually, these negotiations failed.”” In an-
ticipation of a patent infringement suit, State Street brought an

) Ellis & Chatterjee, supra note 13, at B13 (advising financial institutions how to
adapt after State Street); Rein, supra note 13, at S1 (explaining that State Street thrusts financial
software industry, which generally disregarded patents in the past, within patent system);
Sandburg, supra note 15, at 1 (predicting surge of patent application filings in response to
State Street), ’

*® See State Street, 149 F.3d at 1373 (holding that computer program that produces
numerical output satisfies subject matter requirement).

" Seeid. at 1370; U.S. Patent No. 5,193,056 (Mar. 9, 1993).

' See U.S. Patent No. 5,193,056; see also State Street, 149 F.3d at 1371 (describing patent).
In essence, the investment scheme, under the proprietary name Hub and Spoke, consisted
of mutual funds (“Spokes”) that pool into a central portfolio (*Hub”). See State Street, 149
F.3d at 1370-71. The invention reduced costs by sharing management costs and fees among
a number of mutual funds. See Staie Street, 149 F.3d at 1371; U.S. Patent No. 5,193,056 (de-
scribing benefits of invention).

™ See State Street, 149 F.3d at 1870; see also U.S. Patent No. 5,193,056 (describing method
of practicing invention). Under this method, mutual funds reduce their costs by sharing
resources and spreading management expenses among themselves. See State Street, 149 F.3d
at 1371,

"7 See State Street, 149 F.3d at 1371.

™ Seeid. at 1370.

' Seeid.

0 See id.

B See id.
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action for declaratory judgment action in a federal district court.”
State Street alleged that the patent was invalid because it claimed
unpatentable subject matter.”

The district court granted State Street’s motion for partial sum-
mary judgment, ruling that the patent’s subject matter was not pat-
entable.” In reaching this decision, the district court relied on the
mathematical algorithm exception characterizing Boes’s invention
as a abstract mathematical concept.” Signature appealed this rul-
ing to the Federal Circuit."”

B.  The Federal Circuit’s Decision

The Federal Circuit reversed the trial court’s ruling."”” The court
analyzed Boes’s patent to determine whether his invention was
patentable subject matter, concluding that the patent did claim
patentable subject matter.”™ In its analysis, the court first ad-
dressed the statutory subject matter requirement.'”

The court noted that Boes’s patent described a computer system
that performed certain computations.”™ From this description, the
court construed the patent to claim a machine."' Because ma-

" Seeid.

 Seeid. Signature also alleged unenforceability and noninfringement in its complaint,
but the only issue on appeal in State Street was the patent’s subject matter. See id. Once the
PTO issues a patent, courts presume that the patent is valid. See 35 U.S.C. § 282 (1994 &
Supp. II 1997).

'™ See State St. Bank & Trust Co. v. Signature Fin. Group, Inc., 927 F. Supp. 502, 517 (D.
Mass. 1996), rev'd, 149 F.3d 1368 (Fed. Cir. 1998).

" Seeid. at 513-15.

% See State Street, 149 F.3d at 1370. The federal district courts have original and exclu-
sive jurisdiction over all disputes relating to patent law. See 28 U.S.C. § 1338(a) (1994). The
United States Court of Appeals for the Federal Circuit has exclusive appellate jurisdiction
over these patent cases. See id. § 1295(a) (1) (1994).

7 See State Street, 149 F.3d at 1377.

' Seeid. at 1377.

" Seeid. a1 1372-73.

" See State Street, 149 F.3d at 1371-72U.S.; see also Patent No. 5,193,056 (Mar. 9, 1993)
(describing invention as computer system that calculated result from set of data).

"' See State Street, 149 F.3d at 1372 (holding that claim 1, properly construed, claims
machine). The court quoted the patent’s first claim and paraphrased it in brackets:

1. A data processing system for managing a financial services configuration of a
portfolio established as a partnership, each partner being one of a plurality of
funds, comprising:

(a) computer processor means [a personal computer including a CPU} for
processing data;

(b) storage means [a data disk] for storing data on a storage medium;

(c) first means . .. for initializing the storage medium;
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chines are patentable subject matter,'” the court held that the pat-
ent literally satisfied the subject matter requirement absent any
relevant exceptions.'”

The State Street court then addressed the district court’s holding
that the mathematical algorithm exception applied to invalidate
the patent. Citing Alappat, the court held that the mathematical
algorithm exception applies only when a patent recites an abstract
idea."® The State Street court noted that Alappat extended patent
protection to inventions that apply an algorithm in a useful way to
yield a concrete and tangible result.” The result of Boes’s ma-
chine, the court observed, was a final output value — a set of num-
bers on a computer screen necessary to run the financial scheme."
Although the result was merely a set of numbers, the court held
that under Alappat, the final value output was sufficiently concrete
and tangible to avoid the mathematical algorithm exception.™
Thus, the court refused to apply the mathematical algorithm ex-
ception to invalidate the patent and ruled that Boes’s invention was
proper subject matter for a patent.””

(d) second means . . . for processing data regarding assets in the portfolio and
each of the funds from a previous day and data regarding increases or de-
creases in each of the funds [sic, funds’], assets and for allocating the per-
centage share that each fund holds in the portfolio;

(e) third means . . . for processing data regarding daily incremental income,
expenses, and net realized gain or loss for the portfolio and for allocating
such data among each fund;

(D fourth means . . . for processing data regarding daily net unrealized gain
or loss for the portfolio and for allocating such data among each fund;
and

{g) fifth means . .. for processing data regarding aggregate year-end income,
expenses, and capital gain or loss for the portfolio and each of the funds.

Id. at 1371-72.

" See35 U.S.C. § 101 (1994).

"3 See State Street, 149 F.3d at 1372.

" Seeid. at 1373 »

" See id. at 1373 n.4. In its holding, the court compared Boes’s data processing system
with Alappat's display, which was patentable subject matter. See id. at 1373,

¢ Seeid. (citing In re Alappat, 33 F.3d 1526, 1544 (Fed. Cir. 1994) (in banc)).

" Seeid. :

" Seeid.

" See id.
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ITI. ANALYSIS
A. State Street Was Wrongly Decided

In its attempt to apply a clear test for software patents, the State
Street court misapplied Alappat and ignored the purposes behind
the subject matter requirement.” Although Boes’s patent de-
scribed a computer program,” his discovery was really no more
than a novel mathematical formula ~ not a machine.”™ The State
Street court should have used the mathematical algorithm excep-
tion to invalidate Boes’s patent, which is better classified as an ad-
vance in the liberal arts than an advance in useful arts. As a result,
State Street upheld a patent that the patent system should not pro-
tect.

1. State Street Misapplied Alappat

In upholding Boes’s patent, Stafe Street heavily relied on Alappat’s
test for patentability,”™ but it interpreted Alappat too broadly.™
Alappat held an invention that contains a mathematical algorithm
is patentable if it has a concrete and tangible result,” but the result
in Alappat differed from the result of the invention at issue in State
Street.”™

™ See State St. Bank & Trust Co. v. Signature Fin. Group, Inc., 927 F. Supp. 502, 507 (D.
Mass. 1996) (discussing rationale of not patenting this invention), rev'd, 149 F.3d 1368 (Fed.
Cir. 1998). See generally AREEDA & KAPLOW, supra note 18, at 151-65 (explaining policy be-
hind patent system).

®! See U.S. Patent No. 5,193,056 (Mar. 9, 1993). For years, patent law has allowed pat-
ents involving computer software. Seg, e.g., Diamond v. Diehr, 450 U.S. 175, 19293 (1981)
(affirming validity of patent on invention that used computer to control process of curing
rubber); State Street, 149 F.3d at 1373 (holding that patent for computer software was valid);
In re Freeman, 573 F.2d 1237, 1247 (C.C.P.A. 1978) (reversing PTO’s rejection of patent
using computer to control typesetting process).

" See State Street, 927 F. Supp. at 515 (holding that invention is merely accounting sys-
tem for financial investment); see also U.S. Patent No. 5,193,056. Mathematical formulas
alone are not patentable. See Diehr, 450 U.S. at 185-86 (equating mathematical formulas to
laws of nature which cannot be patented); Parker v. Flook, 437 U.S. 584, 594 (1978).

% See State Street, 149 F.3d at 1373.

™ See infra notes 155-61 and accompanying text (comparing In re Alappat, 33 F.3d 1526
(Fed. Cir. 1994), with State Street decision).

'** See In re Alappat, 33 F.3d 1526, 1544-45 (Fed. Cir. 1994) (in banc).

" Compare id. (depicting invention’s result as improved machine for displaying data on
screen), with State Street, 149 F.3d at 1373 (identifying “tangible” result in invention as mere
number representing share price of mutual fund).
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In Alappat, the result that validated the patent was an improved
appearance of a display screen.” Although Alappat’s machine
displayed data, the invention was the improved means of displaying
the data, not the data itself.” In contrast, the result of Boes’s in-
vention was merely data — a set of numbers.” Nevertheless, the
State Street court ruled that this number satisfied Alappat’s concrete
and tangible result test.” In doing so, State Street broadened Alap-
pat’s holding beyond the boundaries of patent law."'

Because a fundamental precept of patent.law is that inventors
may not monopolize abstract mathematical concepts through the
patent system, ™ Boes could not patent the mathematical formulas
exclusively.'” Instead of claiming these equations directly, Boes
claimed a machine — a computer — that performed these calcula-
tions.™ The claim’s language, however, did not change the nature
of Boes’s invention.'” The invention was an abstract mathematical
form1116(lia, not a machine, and the court should have rejected it as
such.

" See Alappat, 33 F.3d at 1537-38, 1544-45.

*  See id. at 1544-45 (holding that Alappat’s programming creates new special purpose
machine).

" See State Street, 149 F.8d at 1373 (describing Boes’s invention).

0 Seeid.

"® See Hughes Aircraft Co. v. United States, 148 F.3d 1384, 1385 (Fed. Cir. 1998)
(Clevenger, J., dissenting) (arguing that State Street effectively nullified subject matter re-
quirement for computer software).

% See Diamond v. Diehr, 450 U.S. 175, 18586 (1981) (identifying mathematical algo-
rithms as laws of nature).

" See id. (noting that mathematical formulas, as laws of nature, are not patentable).
Alappat’s invention was patentable only because it applied the algorithms to create a specific
machine to achieve a useful result. See Alappat, 33 F.3d at 1544.

' See U.S. Patent No. 5,193,056 (Mar. 9, 1993). Although the patent claimed a ma-
chine that implemented the accounting method, the effect of the patent was to foreclose
anyone else from practicing the accounting method. SeeState St. Bank & Trust Co. v. Signa-
ture Fin. Group, Inc., 927 F. Supp. 502, 516 (D. Mass. 1996), rev'd, 149 F.3d 1368 (Fed. Cir.
1998).

"™ Cf. Parker v. Flook, 437 U.S. 584, 593 (1978) (condemning literal reading of patent
claims as depending too much on draftsman’s art rather than policy behind patent laws).
See generally Alappat, 33 F.3d at 1564 (Archer, CJ., dissenting in part) (observing that patent
law should not exalt form over substance).

"™ See State Street, 927 F. Supp. at 515 (holding that bottom line invention was accounting
system). See generally Diehr, 450 U.S. at 188 (holding that courts should evaluate patent as
whole and determine whether patent performs function that patent law protects),
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2.  The State Street Invention Was Not a Machine

The State Street court wrongly construed Boes’s patent to be a
machine.”” Although the patent literally claimed a computer sys-
tem, its only inventive aspect was its mathematical formula.'® The
court admitted that the inventive aspects of Boes’s patent were the
mathematical algorithms, not the computer system.'” Therefore,
Boes’s invention was not a machine, but simply the algorithms that
the machine performed.” The computer was incidental to these
algorithms, and merely performed the necessary calculations.”
The State Street court should not have characterized the invention
as a computer that ran software.”” Instead, the court should have
recognized it as the discovery of a new mathematical formula."

The State Street court stated that patent law does not render an
invention unpatentable merely because it includes a mathematical
algorithm.” To support its position, the court cited previous deci-

167

See infra notes 168-190 and accompanying text (illustrating that inventive aspects of
Boes’s inventions were mathemarical algorithms).

% See U.S. Patent No. 5,193,056; see also State Street, 927 F. Supp. at 515 (describing
Boes’s invention as accounting system that does not require computer).

" See State Street, 149 F.3d at 1373 (holding that Boes’s invention applies underlying
mathematical algorithms).

1 Cf. Diehr, 450 U.S. at 192 (holding that courts should evaluate patent as whole, not
examine claims literally).

m Compare State Street, 149 F.3d at 1371-72 (describing Boes’s invention as computer
program that produced number as result), with In re Alappat, 33 F.3d 1526, 1537-39 (Fed.
Cir. 1994) (in banc) (describing Alappat’s invention as machine that used computer algo-
rithm to enhance picture quality of display screen).

'™ See State Street, 927 F. Supp. at 515 (holding that ‘056 patent does not recite any sig-
nificant solution activity, measure physical objects or phenomena, or physically convert data
into different form).

'™ See generally id. at 514 (holding that ‘056 patent does nothing more than present and
solve mathematical algorithm).

The only inventive concept in the State Street patent was the mathematical formulas
that the computer program performed. See State Street, 149 F.3d at 1372. Therefore, the
court was incorrect to characterize the invention as a machine; rather, the court should have
recognized that the invention was merely a set of novel mathematical formulas. See id.; see
also Diehr, 450 U.S. at 188 (holding that courts should evaluate patent as whole and deter-
mine whether patent performs function that patent law protects); Parker v. Flook, 437 U.S.
584, 593 (1978) (condemning literal reading of patent claims as depending too much on
draftsman’s art rather than policy behind patent laws); Alappat, 33 F.3d at 1564 (Archer, CJ.,
dissenting in part) (stating that patent law should not exalt form over substance).

™ See State Street, 149 F.3d at 1374-75 (holding that mere fact that claimed invention
involves mathematical algorithms does not render it nonstatutory subject matter; rather,
claim’s subject matter depends on its “essential characteristics™); see also Diehr, 450 U.S. at
187 (stating that invention may be patentable even though it contains subject matter which
alone would not be patentable); Flook, 437 U.S. at 590 (holding that invention may be pat-
entable even though it contains law of nature or mathematical algorithm); fn re Iwahashi,
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sions that evaluated a patent’s subject matter as a whole, not simply
the literal language of the patent’s claims.”” Using this rule, the
court concluded that Boes’s invention, although based on mathe-
matical algorithms, was a machine.”™

But this assertion defies the facts in State Street.”” Boes’s patent
should be invalid, not because it contains an algorithm, but be-
cause the invention itself is merely an algorithm.” Unlike the
mathematical formulas in Alappat, which were integral to the im-
proved display screen, one could practice the formulas in State
Street without a (:omputer.w3 Thus, the computer’s purpose in
Boes’s patent was only to satisfy the subject matter requirement
and procure the patent; the computer was not an inherent part of
the invention."™ _

An inventor should not be able to patent an otherwise unpat-
entable discovery by merely claiming the practice of that discovery
on a machine.”™ To illustrate this point, consider a musician who
composed a new song."” The musician could not patent the song
by claiming a player piano that played the new song.™ Considered
as a whole, the invention would merely be the song, not the player
piano in combination with the song."™

888 F.2d 1370, 1375 (Fed. Cir. 1989) (refusing to invalidate patent although invention oper-
ated according to algorithm).

" See State Street, 149 F.3d at 1374 n.6 (citing Diehr, 450 U.S. at 192; Iwahashi, 888 F.2d at
1375; In re Taner, 681 F.2d 787, 789 (C.C.P.A. 1982)).

" See id. at 1375. _

" Cf. id. at 1370-71 (presenting facts leading to State Street).

W See U.S. Patent No. 5,193,056 (Mar. 9, 1993). The State Street court noted that the
invention executed a novel business method using a standard machine — a computer. See
State Street, 149 F.3d at 1371. The original aspect of the patent, as the court described it, was
the set of mathematical algorithms that implemented the financial scheme. Se¢ id. The
patent’s first claim, which describes the scope of the patent’s right, lists seven elements of
the invention. See U.S. Patent No. 5,193,056. The first two elements are a computer and a
computer disk, both of which are common devices. See id. The other five elements describe
mathematical algorithms that implement the business method. See id.

'™ Compare State Street, 149 F.3d at 1371 (noting that invention used computer merely
because of complexity of calculations and data involved in process), with In re Alappat, 33
F.3d 1526, 154445 (Fed. Cir. 1994) (in banc) (explaining that invention’s algorithms per-
formed intermediate step of computing brightness at different places of display).

'™ See State Street, 149 F.3d at 1371-72; U.S. Patent No. 5,193,056.

" See Alappat, 33 F.3d at 1553-54 (Archer, C}]., dissenting in part).

182 See 1d.

'® Seeid.

'™ See id. at 1554; see also Diamond v. Diehr, 450 U.S. 175, 192 n.14 (1981) (holding that
courts should consider patent’s claim as whole when evaluating its subject matter),
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A player piano that performs a song is analogous to a computer
that performs a mathematical formula.” Both are existing ma-
chines that manipulate a medium, either a song or computer pro-
gram, to produce a result.™ Therefore, the reasoning of the anal-
ogy applies to computer software; ™ like the musician, a discoverer
of a new mathematical formula should not receive a patent by
claiming the practice of the formula on a computer.” Unless a
patent does more than merely implement a new mathematical al-
gorithm,'” its subject matter is unpatentable under the mathemati-
cal algorithm exception."

3. State Street Wrongly Construed the Mathematical Algorithm
Exception

The State Street court incorrectly stated that the mathematical al-
gorithm exception applies only to claims that exclusively recite
algorithms.” The court also explained that whether a patent mo-
nopolizes a mathematical algorithm is irrelevant to the subject mat-
ter requirement.'” But the mathematical algorithm exception is
not as narrow as State Street construed it."”

" See Alappat, 33 F.3d at 1554 (comparing playing of new song on player piano or com-
pact disc to implementing mathematical formula on computer),

% See id.

™ See id. (stating that arbitrary claim to physical structure should not turn unpatentable
subject matter like music into patentable subject matter).

' Seeid. (arguing that majority’s approach that looks only at claim’s structure will result
in patents that are beyond scope of patent law).

" Seeid. at 1554-55. Chief Judge Archer disagreed with the majority in that he believed
that the only invention in Alappat’s machine was the mathematical formula in his patent.
See id. at 1552, 1564-65. He argued that Alappat merely used basic electrical components,
effectively “writing” the mathematical formulas on the electronics, which any skilled person
could easily do. See id. at 1564-65.

™ See Diamond v. Diehr, 450 U.S. 175, 186 (1981) (holding that mathematical algo-
rithm is like law of nature).

"*" See State St. Bank & Trust Co. v. Signature Fin. Group, Inc., 149 F.3d 1368, 1373 n.4
(Fed. Cir. 1998} (holding that mathematical algorithms are unpatentable only to extent that
they represent abstract idea).

' See State Street, 149 F.3d at 1376-77 (rejecting trial court’s holding that Boes’s patent
was invalid because it foreclosed use of computers to implement any accounting method for
Boes’s financial scheme). A patent that monopolizes a law of nature is one that would pre-
vent other inventors from applying that law in their own inventions. See Diehr, 450 U.S. at
192 n.14.

'®  See Parker v. Flook, 437 U.S. 584, 594 (1978) (holding that patent involving mathe-
matical algorithm must have inventive aspect beyond novel formula); Gottschalk v. Benson,
409 U.S. 63, 71-72 (1972) (applying mathematical algorithm exception to computer process
because its effect would be to monopolize mathematical formula).
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Effectively, the court interpreted the mathematical algorithm
exception as a redundancy of the subject matter requirement.'”
Claims that only recite mathematical algorithms are already invalid
because they fail to state a category of patentable subject matter."
The exception does more than enforce the statutory subject matter
requirement’s literal mandate; it eliminates claims that, while
technically reciting proper statutory subject matter, would effec-
tively monopolize a law of nature.” The exception ensures that
advances outside the technological arts, like those in pure science
or the liberal arts, are unpatentable.'’

4. The State Street Patent Was an Unpatentable Advance in the
Liberal Arts

As with abstract mathematical concepts, the patent system does
not protect advances in the liberal arts."” The Constitution limits
patents to the technological arts,” and Congress enacted the sub-
ject matter requirement to implement this constitutional limit.*”

'™ See 35 U.S.C. § 101 (1994) (listing categories of patentable subject matter); see also
O’Reilly v, Morse, 56 U.S. (15 How.) 62, 112 (1853) (denying patent for transmission of
letters using general principle of electromagnetism because it did not recite category of
statutory subject matter). See generally William T. Goglia, Annotation, Supreme Court’s Views as
to What Is Patentable Subject Matter Under Federal Law as “Process,” “Machine,” “Manufacture,” or
“Composition of Matter,” 65 L. Ed. 2d 1197 (1981) (discussing Court’s interpretation of cate-
gories of statutory subject matter in 35 U.S.C. § 101).

' See Diehr, 450 U.S. at 186 (holding mathematical algorithm is like unpatentable law of
nature}; see also 35 U.S.C. § 101 (listing four categories of patentable subject matter).

"% See Benson, 409 U.S. at 67 (noting that nobody may claim mental processes and other
abstract intellectual concepts as exclusive rights); sez alse Diehr, 450 U.S. at 191 (holding that
patent which seeks to preempt mathematical formula in abstract is invalid); In re Warmer-
dam, 33 F.3d 1354, 1360 & n.5 (Fed. Cir. 1994) (stating that invention must be more than
simply manipulating abstract ideas).

" See U.S. CONST. art. 1, § 8, cl. 8 (requiring that patents be in useful arts); 35 U.S.C. §
101 (discussing subject matter of patents); Benson, 409 U.S. at 67 (holding that basic tools of
scientific work are not patentable); In re Alappat, 33 F.3d 1526, 1555 n.16 (Fed Cir. 1994)
{explaining that Benson, Floock and Diehr all hold that abstract ideas, principles and laws of
nature are not patentable); In re Walter, 618 F.2d 758, 770 (C.C.P.A. 1978) (stating that pure -
mathematics is not art or technology).

" See In re Toma, 575 F.2d 872, 877 (C.C.P.A. 1978) (distinguishing between techno-
logical and liberal arts and holding that invention, language translation on computer, had
aspects of both); Samuelson, supra note 5, at 339 (noting that patent law is “chiefly aimed at
protecting technological inventions”).

" See U.S. CONST. art. I, § 8, cl. 8; see also In e Waldbaum, 457 F.2d 997, 1003 (C.C.P.A.
1971) (Rich, J., concurring) (construing constitutional term “useful arts” to be synonymous
with “technological arts”).

™  SeeS. REP. NO. 82-1979, at 5 (1952), reprinted in 1952 U.S.C.C.A.N. 2394, 2396; H.R.
REP. NO. 82-1923, at 6 (1952), reprinted in 1952 U.S.C.C.A.N. 2894, 2396; see also U.S. CONST.
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Accordingly, any invention that is not in the technological arts fails
the subject matter requirement.”

Although Boes’s patent employed technology in his invention,
none of the problems that Boes professed to solve were techno-
logical in nature.” The sole invention of the patent was an ac-
counting system, an advance in the social science of economics.™
The accounting system managed a financial scheme; it did not
solve a technical problem.™ The State Street court even admitted
that using a computer to implement the accounting system was
incidental to the invention.™ The only technological aspect of the
patent was the use of a computer to implement the accounting
system.” As the court acknowledged, the idea to use a computer
was obvious in this case because of the amount of data involved.™
Thus, because the only inventive aspects of the patent were in the
liberal arts, the court should have held the patent invalid.™

art I, § 8, cl. 8 (limiting Congress’s power to grant patents to advances in technological
arts).

¥ See U.S. CONST. art. 1, § 8, cl. 8; see also Diehr, 450 U.S. at 191 (holding that mathe-
matical formulas are not patentable); Graham v. John Deere Co., 383 U.S. 1, 5 (1966) (stat-
ing that Congress's patent authority is limited to advancing “useful arts™).

™  See U.S. Patent No. 5,193,056 (Mar. 9, 1993).

**  Seeid. Boes's invention was a financial scheme, not the machine for implementing it.
See id. The “Background of the Invention” section of a patent application contains a brief
summary of the invention that indicates the nature of the invention. See United States Pat-
ent and Trademark Office, Specification (Description and Claims) (visited Oct. 13, 1998)
<http://www.uspto.gov/web/offices/pac/doc/general/specifi.htm> (on file with author).
In Boes’s patent, the Background of the Invention section describes at length the issues
associated with the Hub and Spoke financial scheme. See U.S. Patent No. 5,193,056. The
section only briefly mentions, in a final paragraph, that the system uses a computer to run
the calculations. See id.

™ See State St. Bank & Trust Co. v. Signature Fin. Group, Inc., 149 F.3d 1868, 1371-72
(Fed. Cir. 1998); U.S. Patent No. 5,193,056.

™ See State Street, 149 F.3d at 1371-72. The State Street court admitted that using a com-
puter to implement the method was obvious. See id. at 1371 (observing that complexity of
method and amount of data involved necessitated computer, or equivalent device, to per-
form invention). If it were obvious, the idea to use a computer could not have been the
invention of the patent. See35 U.S.C. § 103 (1994 & Supp. III 1997) (providing nonobvious
requirement for subject matter sought to be patented); see also Graham, 383 U.S. at 11-12
{outlining test to determine when invention is obvious).

™ See State Street, 149 F.3d at 1371-72. The State Street court did not address whether the
inventive concepts in the patent included the computer software. See id. It did suggest,
however, that implementing the business method with a computer program was obvious. See
id.

™ Seeid. at 1371.

¥ See id. at 1371-72; see also Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980) (stating
that abstract ideas are not patentable).
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B.  Subject Matter and Policy

A fundamental policy of patent law is that inventors should not
use the patent system to monopolize laws of nature or mathemati-
cal formulas.” State Streef's broad interpretation of Alappat vali-
dated a patent that violated this policy.”® Although patent appli-
cants still may not directly patent a mathematical formula under
State Street, they can monopolize the use of the formula on a com-
puter.””’ Because of its broad test for patentability, State Street seri-
ously weakened the subject matter requirement.””

1. State Street Allows Patent Applicants to Circumvent the Subject
Matter Requirement

To be patentable, an invention must be proper subject matter.”
In State Street, the court held that a computer program is proper
subject matter if it produces a concrete and tangible result.”* Fur-
ther, State Street held that a number, which a computer program
calculates according to a mathematical formula, is a sufficiently
concrete and tangible result.”® Unfortunately, this rule permits a
patent applicant to evade the subject matter requirement through
clever patent draftsmanship.”® For example, an applicant that is
attempting to patent a mathematical formula could simply claim a

™  See Diamond v. Diehr, 450 U.S. 175, 185 (1981) (identifying laws of nature, natural
phenomena, and abstract ideas as three types of subject matter that are unpatentable);
Gottschalk v. Benson, 409 U.S. 63, 67 (1972) (holding that natural phenomena, mental
processes, and abstract concepts are not patentable); Mackay Radio & Tel. Co. v. Radio
Corp. of Am., 306 U.S. 86, 94 (1939) (holding that mathematical expressions of scientific
truths are not patentable).

™ See supra notes 155-160 and accompanying text (arguing that State Street’s reading of
Alappar’s “concrete and tangible” test was overly broad); see also AREEDA & KAPLOW, supra
note 18, at 151-55 (explaining policy behind patent system).

™ See Hughes Aircraft Co. v. United States, 148 F.3d 1384, 1385 (Fed. Cir. 1998)
(Clevenger, ]., dissenting) (observing that State Strezt rendered virtually anything pat-
entable). The only limitation in State Street’s subject matter test for computer software is that
the software display a number, and that the number be useful in some way. See Staie Street,
149 F.3d at 1373 (ruling that share price for mutual fund is useful result).

™ See State Street, 149 F.3d at 1373 (holding that software that calculates and displays
useful number is patentable).

™ See35 U.S.C. § 101 (1994).

™ See State Street, 149 F.3d at 1373 (citing [n re Alappat, 33 F.3d 1526 (Fed. Cir. 1994) (in
banc)).

™ Seeid.

M See In re Alappat, 33 F.3d 1526, 1554 (Fed. Cir. 1994) (in banc) (Archer, C]J., dissent-
ing in part) (criticizing approach that emphasizes form over substance because it allows
patent applicants to obtain patents that exceed scope of patent law); see also Sandburg, supra
note 15, at 1 (suggesting that State Street’s broad standard will spawn many software patents).
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computer and computer program that processes data according to
a mathematical formula and outputs the result.””

But such a technical reading of patent claims is wrong.”® An in-
ventor should not be able to patent a mathematical relationship by
couching it in terms of statutory subject matter — a process or ma-
chine.” Instead, courts must examine a patent’s claims as a
whole.”™ An inventor should make unpatentable subject matter
into a patentable invention through innovation, not patent drafts-
manship.” By preferring form over substance, the State Street court
opened the floodgates for computer software patents.™

2. After State Street Nearly All Software Is Patentable

In construing the mathematical algorithm exception, the Stafe
Street court effectively abolished its application to software pat-
ents.” The State Street holding requires that a computer program
merely produce a useful number to satisfy the subject matter re-
quirement.” Because any computer program produces some re-

? See, e.g., U.S. Patent No. 5,193,056 (Mar. 9, 1993) (providing example of this type of
claim); see also State Street, 149 F.3d at 1373 (holding that this type of software patent satisfies
subject matter requirement).

®"  See In re Johnson, 589 F.2d 1070, 1077 (C.C.P.A. 1978) (recognizing that category of
subject matter in claim is mere exercise in drafting, so courts should not use mechanical
classification standard); Alappat, 33 F.3d at 1554 (Archer, CJ., dissenting in part) (stating
that patent law should not exalt form over substance). The dispositive inquiry is whether the
claimed invention, as a whole, relates to patentable subject matter or a “disembodied
mathematical concept.” See id. at 1543, 1544 & n.21. ’

"9 See Alappat, 33 F.3d at 1543-44 (examining claims as whole in determining proper
subject matter, but recognizing that breaking claims into their elements may be useful for
understanding them).

™ See State Street, 149 F.3d at 1374 & n.6, 1375 (holding that whether claim is statutory
subject matter depends on its “essential characteristics,” not which 35 U.S.C. § 101 category
of subject matter that it recites); see elso Diamond v. Diehr, 450 U.S. 175, 187 (1981) (stating
that whether claim contains subject matter which, by itself, would not be patentable is irrele-
vant to patentability of claim); Parker v. Flook, 437 U.S. 584, 590 (1978) (holding that inven-
tion is not automatically unpatentable if it contains law of nature or mathematical algo-
rithm).
' See Flook, 437 U.S. 584 at 593 (condemning literal reading of patent claims as depend-
ing too much on draftsman’s art, ignoring principles behind prohibition against patents for
laws of nature); Alappat, 33 F.3d at 1554 (Archer, CJ., dissenting in part) (observing that
patent law should not exalt form over substance).

™  See Sandburg, supra note 15, at 1 (predicting deluge of patent applications for com-
puter software in response to State Street).

™ See State Street, 149 F.3d at 1373 (holding algorithm exception inapplicable to Hub
and Spoke software); see also Hughes Aircraft Co. v. United States, 148 F.3d 1384, 1385 (Fed.
Cir. 1998) (Clevenger, J., dissenting) (observing that State Street rendered virtually anything
patentable).

*' See State Street, 149 F.3d at 1373.
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sult, State Street’s test has no bite, effectively eliminating the subject
matter requirement for software patents.” Under State Street, in-
ventors can patent a new mathematical formula and, therefore,
prevent others from using it in computer software.™ State Street is,
thus, a dangerous step towards allowing patent monopolies on
mathematical formulas.™

A basic tenet of patent law is that Einstein could not have pat-
ented his celebrated formula for mass-energy conversion, E=mc.™
This formula is the archetypal discovery that the mathematical al-
gorithm exception is meant to exclude.”™ Commentators, arguing
that State Street test for proper subject matter is too broad, warn that
State Street contradicts this tenet and would even allow Einstein to
patent his formula.* Because of ridiculous results like this, courts
should abandon State Street and replace it with a new test.

C. Proposal: A Nexus Requirement

In State Street, the court attempted to determine when computer
software is patentable subject matter.” A computer program’s
patentability turns on whether the program lies in the field of the
useful arts, or whether it is merely an abstract, unpatentable idea.™
This Note proposes a novel approach that resolves this issue, re-
places the mathematical algorithm exception, and avoids many of
the problems of previous doctrines.

™  See Hughes, 148 F.3d at 1385 (noting that under State Street virtually any computer

program is patentable).
See id.

#  See Diamond v. Diehr, 450 U.S. 175, 191 (1981) (holding that patent which seeks to

preempt mathematical formula in abstract is invalid). '
See Diamond v. Chakrabarty, 447 U.S. 303, 309 (1980).

™ See Diehr, 450 U.S. at 185 (identifying laws of nature, natural phenomena, and ab-
stract ideas as three types of subject matter that are unpatentable); Chakrabarty, 447 U.S. at
30809 (explaining that scientists cannot patent their discoveries of laws of nature); Mackay
Radio & Tel. Co. v. Radio Corp. of Am., 306 U.S. 86, 94 (1939) (holding that mathematical
expressions of scientific truths are not patentable).

™ See, e.g., Jerry Ackerman, Ruling Seen Kicking Off New Era in Accounting, BOSTON
GLOBE, Aug. 5, 1998, at F4 (reporting that some people believe that State Street would have
allowed Einstein to patent his theory of relativity); Could Einstein Patent Theory?, STAR TRIB.
(Minneapolis), Aug. 25, 1998, at 9E (suggesting that, under State Street, Einstein may have
patented E=m¢’); Riordan, supra note 13, at D4 (reporting that some patent experts contend
that Einstein could have patented E=mc’ after State Street).

®! See State St. Bank & Trust Co. v. Signature Fin. Group, Inc., 149 F.3d 1368, 1370
(Fed. Cir..1998). )

B See Diehr, 450 U.S. at 185 (identifying laws of nature, natural phenomena, and ab-
stract ideas as three types of subject matter that are unpatentable); Mackay Radio, 306 U.S. at
94 (stating that mathematical expressions of scientific truths are not patentable).
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1. A Nexus Requirement

The State Street court considered the subject matter requirement
without first identifying the inventive elements of Boes’s patent.™
When considering whether a patent claims proper subject matter, a
court must examine the claims as a whole to identify the inven-
tion.”™ Recognizing the necessary connection between a patent’s
subject matter and its inventive aspects, this Note proposes a nexus
requirement between these two elements.

To satisfy the subject matter requirement, courts should require
that a nexus exist between a patent’s inventive concepts and the
statutory subject matter.™ Under the nexus requirement, if none
of a patent’s innovation overlaps with a category of statutory sub-
ject matter, the patent would fail the subject matter requirement.
This test would only require that part, not all, of the inventive as-
pects of a patent be statutory subject matter.” Because of the con-
nection between computer software and mathematical algo-
rithms,” the nexus requirement would be most helpful for soft-
ware patents.

2. Application of the Proposal to Computer Software

The nexus approach would not completely preclude patents on
computer programs. Using this approach, a computer program
could meet the subject matter requirement under two scenarios.
First, a computer program could meet the subject matter require-
ment if the idea to apply the algorithm to a computer is the inven-

83

See State Street, 149 F.3d 1368 passim (neglecting to consider nonobviousness when
evaluating patent’s subject matter); see also In re Abele, 684 F.2d 902, 907 (C.C.P.A. 1982)
(stating that every case involving subject matter issue must begin by determining what patent
applicant invented or discovered).

See, e.g., Diehr, 450 U.S. at 187 (stating that whether claim contains subject matter
that, by itself, would not be patentable is irrelevant to patentability of claim); Parker v. Flook,
437 U.S. 584, 590 (1978) (holding that invention that contains law of nature or mathemati-
cal algorithm is not automatically unpatentable); State Street, 149 F.3d at 1374 & n.6, 1375
(holding that whether claim is statutory subject matter depends on its “essential characteris-
tics,” not which 35 U.S.C. § 101 category of subject matter that it recites); In re Alappat, 33
F.3d 1526, 1543, 1544 & n.21 (Fed. Cir. 1994) (in banc) (stating that it is irrelevant that
claim may contain some subject matter that is not patentable).

™ See 35 U.S.C. § 101 (1994); Graham v. John Deere Co., 383 U.S. 1, 11-12 (1966) (de-
scribing patent law’s test for invention).
See generally 35 U.S.C. § 101 (listing categories of patentable subject matter).
See CORMEN, supra note 69, at 1 (discussing relationship between algorithms and
computer software)

237
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tion.” For example, suppose an industry had been performing an
industrial process for curing rubber without a computer for many
years. The idea to use a computer to control that process could be
sufficiently inventive and, thus, would be patentable.™

Second, a computer program could meet the subject matter re-
quirement if it requires innovation in the art of computer sci-
ence.” For example, suppose a particularly difficult problem chal-
lenged the software industry, such as programming an artificial
intelligence.” If a computer programmer develops an innovative
software solution to this problem, the programmer should receive
a patent. In this example, such a program may be so difficult that
implementing it on a computer is itself an invention.

In each example, the patent’s subject matter is not the abstract
concept of the computer algorithm, but a practical application of
the algorithm.”® The invention transcends the abstract realm into
the field of the useful arts.® Software programs in either example
therefore are the type of inventions that Congress intended to pro-
tect with the patent system.™

Neither example would have applied to Boes’s patent, so it
would have failed the nexus test.”” First, the State Street court noted
that Boes’s decision to run the accounting system using a computer

™ See, e.g., Diehr, 450 U S. at 19193 (affirming validity of patent for using computer to
control process of curing synthetic rubber when rest of industry had not thought to control

that process using computer).

™ Seeid. In Dichr, the mathematical formulas that described the rubber curing process
were well established. See id. at 182. Diehr’s innovation was to use a computer to control the
curing process with these formulas. See id.

™ Cf 35 U.S.C. § 103 (1994 & Supp. 111 1997) (outlining test for nonobviousness). Like
the nonobviousness requirement, the second scenario is satisfied if innovation was not obvi-
ous to one of ordinary skill in the relevant art at the time of invention. Sez id.; se¢ also Gra-
ham, 383 U.S. at 14 (outlining test for obviousness).

™ See, e.g., U.S. Patent No. 5,864,621 (describing method of scrambling television sig-
nals); U.S. Patent No. 5,729,467 (describing computer system that determines layout of
electrical circuits).

*  Gf Inre Alappat, 33 F.3d 1526, 1544 (Fed. Cir. 1994) (in banc) (holding that abstract
concepts are not patentable until reduced to practical application).

™ See Diehr, 450 U.S. at 19192 (recognizing that when claim involves mathematical
formula, inquiry is required to determine whether claim seeks to protect formula in abstract
or useful art); Diamond v. Chakrabarty, 447 U.S. 303, 308-09 (1980) (requiring that subject
matter of patent be in useful arts).

™ See S. REP. NO. 82-1979, at 5 (1952), reprinted in 1952 U.S.C.CA.N. 2394, 2396; H.R.
REP. NO. 82-1923, at 6 (1952), reprinted in 1952 U.S.C.C.A.N. 2394, 2396.

™ See U.S. Patent No. 5,193,056 (Mar. 9, 1993).
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was an obvious result given the amount of data involved.* Because
the idea to use a computer program was obvious, and, therefore,
not inventive, the first scenario does not support Boes’s patent.””
Second, Boes’s patent claimed that its inventive aspects were the
mathematical algorithms, not the computer programming tech-
niques that implemented them.” Because Boes did not have to
use innovative programming skills to create the program, the sec-
ond scenario does not support Boes’s patent either.”

3. Application of the Nexus Requirement to Other Fields of
Technology

Some may argue that the nexus approach unreasonably restricts
computer software patents more than patents in other fields. By
adding an additional requirement, they may argue, the nexus ap-
proach makes it more difficult to patent computer software than
other types of technology. Computer software patents, after all, are
subject to the same requirements for patentability as patent in any
other field.™

But the nexus approach does not add additional restrictions for
computer software patents because it would apply equally to inven-
tions in any field. For example, an engineer could design an elec-
trical circuit that merely implements a novel mathematical for-
mula.® Because an electrical circuit, like a computer program,
implements mathematical formulas, the circuit would be equiva-
lent to a computer program that merely implements a formula.™

™ See State St. Bank & Trust Co. v. Signature Fin. Group, 149 F.3d 1368, 1371 (Fed. Cir.
1998) (observing that complexity of method and amount of data involved necessitated com-
puter, or equivalent device, to perform task).

* Seeid.

¥ See U.S. Patent No. 5,193,056. Boes’s patent merely claimed to find a method to
reduce costs associated with managing mutual fund portfolios. See id.

™ See State Street, 149 F.8d at 1371 (stating that Boes’s mathematical formulas were
inventive, but mentioning no novel techniques in Boes’s program).

¥ See 35 U.S.C. §§ 101-103 (1994 & Supp. 1II 1997) (providing subject matter, utility,
novelty, and noncbviousness requirements for patents). The Supreme Court in Gottschalk v.
Benson refused to recognize patents that included computer algorithms without specific
authorization from Congress. Sez Gottschalk v. Benson, 409 U.S. 63, 73 (1972). However, in
Diehr, the Court narrowly construed Benson’s holding to say merely that algorithms in the
abstract were unpatentable. See Diamond v. Diehr, 450 U.S. 175, 185-86 (1981).

®! See In re Alappat, 33 F.3d 1526, 1563-65 (Fed. Cir. 1994) (in banc) (Archer, CJ.,
dissenting in part) (stating that electrical circuit is nonstatutory subject matter when it is
merely direct translation of mathematical formula into electrical circuitry).

**  See id. at 1564 (Archer, CJ., dissenting in part) (arguing that any distinction between
implementing process in software or electrical circuitry is “exalting form over substance”).
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As a machine, this circuit would meet the literal requirements of
statutory subject matter.”® Under the nexus test, however, the elec-
trical circuit would be unpatentable, as would the computer pro-
gram.254

Devices that use mechanical components to merely implement a
mathematical formula would likewise be unpatentable under the
nexus test. A mechanical device could implement a mathematical
formula in various ways. One example is a mechanical device that
could be physically manipulated to reveal the answer to a mathe-
matical formula. The nexus test would not allow a patent for this
invention because the device’s inventive aspect is exclusively the
mathematical formula, not the machine.” Unlike the holding in
State Street, the nexus test affects the intent behind the statutory
subject matter requirement and ensures that only inventions in the
useful arts are patentable, as the Constitution mandates.”

CONCLUSION

This Note proposes a new test to determine whether a patent
applicant claims patentable subject matter. By excluding unpat-
entable subject matter, the proposed approach preserves these ab-
stract ideas for the public to use freely. The nexus test would not
deny patents for computer software in all cases. The test would
simply ensure that these types of inventions conform to the goals of
the patent system.”™ Without the nexus requirement, the subject
matter requirement is merely a procedural obstacle.

The proposed approach would also clear up the confusing, con-
flicting precedent on this issue.”™ Apart from making the patent
laws more predictable, the approach would advance the purpose
behind the Patent Act and its constitutional underpinnings. The
approach would also allow protection for new inventions in the

253

See 35 U.S.C. § 101 (requiring that patents fit into one of four categories of subject
matter). In this case, the circuit would be a patentable “machine.” See id.; Alappat, 33 F.3d at
1564 (Archer, CJ., dissenting in part).

™ See supra Parts II1.C.1-2 (outlining nexus test and its application to computer soft-
ware),

™ See supra Part I11.C.1 (outlining nexus test).

¥ See Alappat, 33 F.3d at 1564 (Archer, CJ., dissenting in part) (observing that patent
law should not exalt form over substance).

®"  See generally AREEDA & RAPLOW, supra note 18, at 150-55 (discussing premises of pat-
ent system); Doerfer, supra note 18, at 144041 (explaining policy justifications of patent
system).

¥ See supra Part 1.C.2 (chronicling history of mathematical algorithm exception).
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technological arts but would prevent unintended patent monopo-
lies in other areas.

Robert Hulse
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