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For the health of the @mputer software industry, then must be some way to assure to the
developers of computer progress, any profits to be node from the sde or rent of those
programs 2 Since versatile programs can be modified to fit the needs of various dlients at
considerably lass expense than it takes for those clients to independently develop those
programs, there is a large potentid market for programs copied front those dready 1n
use. Though reprehensible, it is common practice to Smply copy vauable programs.
Anyone 1n the busness will doft tha he is frequently offered pirated programs.
Depending on the extent of those protections. to protect programs is to recognize that

they are property. 3

Although there is a need for protection, there are good philosophica reasons for refusing
protection. We do not wish to prevent groups or individuas from carrying out research
by any stientific or Intdlectud negps. | have heard it clamed (this is to fact higoricaly
inaccurate) that Newton kept his discovery of the infinitesmd cdculus to himsdf in
order to prevent competitors from making scientific discoveries with the ease that he
could with his new mathematica techniques. * This (if true) is reprehensble It holds
back scientific growth. Morse, legal recognition of Newton's right to the new techniques
would suggest an intuitivdly impermissble legd caegory of cimind thought. Imagine
the prosecution telling a defendant that he could not think along certain lines resarved to
Newton. We certainly do not wish to glue legal support to such foolishness. The problem
with granting property rights over software is that what is essentid to new programs often
gopears to be smply ways to think through intdlectua problems. Thus, certain principles
of free access to means of working out problems preclude the treatment of software as
property.

A centrd am of legd protections for software must be to encourage research. This has
conflicting consequences for the treatment of programs as property. On the one hand,
redrictions on software that reward profits to developers will encourage expenditure on
research and development. On the other hand, restrictions on the use of recent discoveries
my prevent other researchers from using those discoveries In further work. This is the
familiar bettleground for those who view the issue as utilitarians. | have little to say on
this except that we should reach a baance and not (as some industry representatives my
wish) push too much for private control over new discoveries. | an more interested in
philosophicd intuitions which must underlie any treatment of programs as property.
These too conflict. On the one hand, we can argue with Locke that the labor that goes
Into program development crestes property rights. Although there are great differences
between software discussed here and real edtate discussed by Locke. there is some
intuition that those who do research deserve recognition in the form of property
protection. 5 on the other hand, | indgst that nothing be done to restrict free access to any
mode of thought or argumentation. That principle overrides dl esein this discusson.

| persondly view free thought as a right, such as the rights to privacy, equd treatment
under the law, eic., againg which particular laws are tested on the highest leve of legd
consderation. That view. however, has no lega higtory. As we shal see below, the courts
have been able to rgect protections for software that tend to restrict free thought by
goped to finer principles within, for Ingance, patent law. The courts do not discuss



proprietary protections for software in the context of conditutiond rights. There is no
direct reference in the Firs Amendment, nor anywhere dse in the conditution, to ‘free
thought'.

| do, dl the same, believe tha such a nation is intrindc to our conditutiond rights. Like
privecy, which is dso never explicitly mentioned, it is within the 'penumbra of rights
guaranteed by the Conditution This view requires condderable argument, not directly
related to the present topic. For present purposes. It is not necessary to treat free thought
as a bagc right. It is enough to recognize a socid policy favoring it, without seeking a
basis for the principle of free thought in the First Amendment. © This would not affect my
key points. In any evert, it is a principle of free thought, viewed as a basic right or a
socid policy, which gives the issue of software property Its specid philosophica Interest.
If programs are essentidly dgorithms for solving problem, they must be free to anyone
who wishes to think through problem by those agorithm. It appears that we must ether
give up free thought, or re-define computer programs so that they are not essentidly
agorithms, or give up the attempt to treat them as property.

The three pat dilemma is familiar in a confused mushmash of Satutory and common
law governing copyrights, trade secrets, patents, and related matters that is caled the law
of ‘'Intdlectud property’. The problem has been inditutiondized in patent law in the
somewhat mideading Statement that one cannot patent 'natural laws or mathematica
formulas. Until recently, this was believed to preclude patents on computer software. But
in decigons culmingting in Diamond v Diehr in the spring of '81, the Supreme court has
turned away from that tradition. That disputed (5-4) and complex decison has inspired
lengthy disputes. Recent revisons in copyright law aso leave unclear how programs may
be protected by copyright. There is dso a common law tradition that protects programs
held as trade secrets. It is not surprising that the applications of trade secret law are better
determined by the common law tradition than the dternatives are determined by Satute.
And, we may note certain other protections for programs, through, for instance, contracts
governing the sde of programs. All in dl though. | think, the legd context for a
discusson of the proprietary status of software is best described as muddy.

The notion of a trade secret exemplifies exactly what, in my opinion, is improper and
should be avoided in software protection. There Is, of course, no need for legd protection
for programs s0 long as they are secret, since obvioudy only those privy to the secret are
capable of taking economic advantage of it. There is, however, the possibility that secret
information becomes public despite careful security measures. This happens when
programs ae taken by employees who change ,lobs, or ae discovered by reverse
engineering on leased programs, or are copied without authorizetion. Under these
circumgtances, both civil and crimina complaints can be brought againg those who lesk
the secrets and those who acquire them. The law which is the badis for those complaints
does indeed establish that programs are the property of those who attempt to keep them
secret. And | object to that law. Let me be clear that | do not formaly object to the
attempt to keep secrets. Although | might encourage publication, | would not require the
discoverers of naurd lavs and mahemdicd formulas to divulge ther discoveries
Although | may fault a Newton for keeping the Infinitesma caculus to himsdlf, | do not




think that the state can force him to make it public. But trade secret law goes to the
opposite extreme of encouraging secrecy. It does everything wrong.

When discoveries are kept secret, researchers not privy to those secrets are hindered and
scientific and technologicd growth is dowed. Intdlectua property law other than trade
secret law is in fact desgned to encourage research by discouraging secrets. Patent law,
for Instance, does recognize the fact that corporations and Individuas do applied research
hoping for long-range profits, and It does reward those who make basic discoveries. But
patent law promotes public disclosure by granting to those who make public their
discoveries the same or better economic advantages than could be gained by keeping
them secret. 8 Patent law thus recognizes the need to baance the above noted utilitarian
concerns.

Copyright law should smilarly discourage secrecy. Until a few years ago, only public
documents could be copyrighted. This places the creators of programs that incorporate
red noveties In a bind. They can seek copyrights if and only if they forego the atempt to
keep their dgorithms as trade secrets. But present copyright law seems to leave open the
possibility of copyright protection for programs tha are Hill secret. This is gill untested
in the courts, and its full consequences reman unknown. | strongly disgpprove of this
possihility. It subverts the pogtive utility that may be gained when companies are forced
to give up secrets for the sake of copyright. That is, | think that there is a postive utility
in placing companies in certain sorts of binds.

Trade secret law, on the contrary, only protects persond use and discourages public
disclosures. It does this in severd ways. It defines a secret by codifying oppressive
corporation security measures. For ingtance, research openly discussed in a common
corporation cafeteria in the presence of people not working on the specific research
project may not be secret according to the law. | am persondly pleased that | have never
had to work under the conditions that are required of corporations that wish to keep their
devdopments as trade secrets. The law then gives additiond force to those security
methods by punishing anyone who takes advantage of a breskdown in security. It
promotes exactly what the better legidation discourages.

That it discourages public disclosure is a criticiam of trade secret law in generd. When
used to protect software, it not only encourages secrecy, but also creates proprietary
rights that may violate free thought. Trade secret case law has proceeded to do this
without adequate discussion of the basc philosophic question, whether software is the
sort of thing that should be protected as property. | do not want to suggest that we
separate the question of whether software is the sort of thing that can be property from
guestions on the sorts of protections that should be granted the software industry. To the
contrary, 'property’ is largey defined by the complex of laws that protect it. Since
software is protected as property in trade secret law, software is property in some positive
sense.  But that does not free us from questioning the validity of that lav on the grounds
that programs are smply not the sorts of things that ought to be consdered as property.
Since programs, viewed as mathematica abdtractions, are refused protection in patent
law, they are aso not property in some positive sense. 19 In so far as trade secrets are
property, the arguments that lead to the rgection of software patents seem gpplicable to
software trade secrets. The issues demand resol ution.



Software protected as trade secrets is property in so far as misgppropriation of trade
secrets is viewed as theft. 11 This is an important point. Only those things that can be
owned and taken away can be stolen. Since, for instance, you cannot own another person,
kidngpping is not theft. Since those who, in the ordinary sense, 'take’ your ideas do not
deprive you of them, idess cannot be solen in the sense in which cars are olen.
Software methods are like ideass and unlike cars in that to give them away is not to give
them up. Yet the courts have counter-intuitively trested trade secret violaions as theft. |
do not think that the issue of 'removd' is paticularly interesting. One can be deprived of
economic benefits even if not of the methods. The more important point is that, if theft,
trade secret violations are property violations. (Not al property violations are thefts, e. g.,
trespass is a property violaion.) If software is property, the creator of the software has
very specid proprietary rights over the software that can be clamed againg those who
misappropriate it. Thus, a company whose software has been improperly discovered by a
competitor can sue for the profits made from the use of that software. Since the legd
dructure does return profits to the origind discoverer, those discoveries are certanly
property in any ressonable sense of property. The point is that profits made from the use
of software are legally protected by trade secret law above and beyond the company's
ability to keep them for itsdf. When that happens we have moved from a Stuation where
there may be contingent possesson to full-fledged proprietary rights This has dl
occurred in trade secret case law without addressing those arguments used in patent case
law (discussed below) that regject exactly those sorts of economic protections. Trade
secret law should not rush in where patent law fearsto tread.

That trade secret law has rushed in is ingructive. When a philosophic quam or a dow-
moving legidature prevents adequate response to rapid technicd change, we can
reesonably expect the courts to dretch exising datutes and common law. That legd
definitions have been dretched out of shape indicates a need for software protection
based on philosophicaly adequate foundations. If we must have trade secret law, we
should seek a better foundation for it. We may. for instance, object to the means whereby
prograns become known without admitting that those means conditute theft.
Unauthorized wire tgps, for indtance, are crimind regardless of the naure of the
Information discovered through the wire tap. The crime is tha the inditution has been
gpied on, or invaded, not that anything has been taken. If we treat software trade secret
violations this way, there need then be no decison on the status of improperly discovered
information, including whether it indudes modes of thought owned by the inditution
whose wires have been tapped. There then would be no conflict with principles of free
thought.

It may appear that there is little difference between a view of the improper discovery of a
software secret as theft and as an invason of an inditution--violaions are punished in
any event. There are, however, obvious differences. Since an improper means of
discovery is improper even if no discovery is made, trade secret law would have wider
scope if software violaions were not treated primarily as theft. More importantly, |
question the award of reditution for unjust enrichment. If it turns out that to protect
software as property is to restrict modes of thought that should be free, | do not see how
we can return profits made from the use of that software in o far as it is a mode of
thought. 2 This will displease those who favor trade secret law (which | didike anyway).l
wonder if trade secret protection would reman effective for software if reditution for



unjust enrichment could not be demanded of unethica competitors who may be willing to
pay lesser fines. For smilar reasons. | disgpprove of injunctions brought agangt an
inditution from use of improperly discovered software, such as can be done under current
trade secret law. Even ignoring these technicd differences in agpplication of the law, |
think there 1s a very important philosophicad difference between tregting an improper
discovery & a theft of owned property and as an attack on the indtitution that attempted to
keep the secret. In the latter case, them would be no apparent conflict with principles of
free thought. (We must remember that these criticiams hold only for software trade
secrets, and not for other sorts of trade secrets.)

Permissble forms of protection for intellectud propety must be carefully stated so that
they do not intefere with free thought. This is traditiondly done in one of two ways.
Copyright law diginguishes between the intellectual content of a text and its particular
formulation in that text. Copyright then only protects the formulation, of the idess. Patent
lawv diginguishes between the intelectud content of an invention and the materid
machines to which the ideas are indantiated. It then only protects the construction and
use of the machines Nether diginction is unproblematic. Since complex thought
goparently requires language use, it is hard to separate thought from the expression of
thought. If we are to be free to think over the ideas contained in a copyrighted text, we
must be free to express then, perhaps in ways that violate the copyright. This problem
may be resolvable. But as far as | can see, any solution must depend on the possibility of
expressing the content of a copyrighted text in ways unprotected by copyright. It is
generdly easier to maintain the patent law digtinction between machines and the ideas on
which they are based. A paent clam includes a description of the patented machine or
process. That description incorporates the ideas behind the invention but is not itself
protected by the patent. Thus, the bass for a diginction between the machine and its
underlying idea is intrindc to the patent dam itsdf. This indegpendent formulation of the
idea is not intrindc to copyright gpplication, where the document on file is itsdf
protected.

We should not be in the least surprised that copyrights do not adequately protect
software. A copyright protects the manner in which an idea is expressed. Programs are
not written with the intention to express an idea, but to be used in processng daa
Programs do, incidentaly, express (to those who can read the code) the ideas
incorporated in them. *® But there is no intuitive reason to expect protections on the
expression of ideas to be useful in the protection of processes. * Adequate protection for
software must gpparently protect more than the manner of expresson. But when it looks
as if a copyright might restrict more than one expresson of an idea (because, for instance,
there are no dternative expressons of the idea and thus, any copyright would redtrict the
use of the idea itsdf), then copyrights are refused. *® Programmers clearly wish to use
copyrights for just exactly that to which they may not be used: to acquire rights over the
use of the complex sysem of interconnected caculaions that are incidentaly described
by the program. What is surprising is that copyrights can be (and are) used effectively by
the software industry. We will return to discuss this surprisng success later. For the time
being, however. et us observe the extent to which copyright protections are inadequate.

Any computer program can eadly be rewritten so as to avoid infringing a copyright on
the origind program while keeping to the same basic dgorithm. *® One might, for



indance, trandate the program into a different computer language. Since that is not to
copy, tha is not to violate copyright. It is hoped by same that the definition of 'copy’ may
be loosened to outlaw such smple-minded plagiarism. To some extent this is reasonable.
'Copy’ is a necessarily loose notion. A close trandation from French to English of a work
would ill be protected by a copyright on the origina. But a free revison of awork is not
protected. *” It might seen that we can expand the aready loose notion of copy to protect
software trandated from one computer language to another. But a trandation from one
computer language to another may result in very profound differences. It is not ,just that
FORTRAN commands 'WRITE' when BASIC commands 'PRINT'. A smple change like
that would be plagiarism. But, to take an extreme case, there are fundamenta structura
differences between a program written in FORTRAN and its counterpart in LISP. It is
intringc to the notion of copyright that trandations into architecturdly different
languages be possible without copyright infringement.

Copyright law is only permissble (does not violate principles of free thought) when it Is
possible to present the basic ideas of the copyrighted material without making a copy.
But, for theoretic reasons. the agorithms that are essential to a program cannot be written
down except in a computer program. The basc point here is that computer programs are
esentidly  effective  (recursve) definitions. My adequate description of that  content
would Itself aso have to be an effective definition.

And thus it would aso be a computer program. So a copyright that fully protected a
software system would cover dl expressons of the sysem and would violate free
thought. Centrd to the very notion of a copyright is a proscription of the use of
copyrights for this purpose. Thus, we cannot o0 loosen the definition of copy so that al
versons of a software system are protected.

The point should be emphaszed that the difficulty with software copyrights is not that
there are s0 few ways to encode a software system that a copyright on some particular
coded verson would generdly protect dl naturd expressons of the sysem and thus
violate free thought. It would, | think, be a mistake to refuse a copyright for a program on
the grounds that there are few dternaive natural expressons of the programmed
materid. ¥ Generdly there are many ways to encode an agorithm, and copyrights are
cetanly avalable for programs. The point is rather that copyrights are permissble just
because there are dternative ways to encode. That is, copyrights are permissble smply
because they do not provide the full protection sought by software researchers.

Vauable innovations are usudly protected by patent. Patent protections in some sense
complement copyright protections. Whereas copyright protects the language of a
document and not the activities or innovations described by it, patents protect the
innovations and not the language. The trouble with copyright protection for software is
that it protects only the program code and not the essential adgorithm. We should have
high hopes for patents, which, if they do what they shodd do, would protect the
dgorithm itsdf. But, just a bit of congderation will show that this aspect of patent
protection is not redly al that promisng. We dso want our software protection to protect
the code in which the program is written, but this is , just what is left unprotected by
patent. This is a Sgn of more serious underlying problems. We observed that patent law
demands a digtinction between a machine and the innovetive ideas behind that machine.
This digtinction is essy to draw in paent law because the patent clam describes the



innovation. That description presents the ideas, but is not itsdf part of the machine. But
in a software patent, the program itsdf would be written in the clam and the distinction
would be logt. This should make us look for violaions of free thought. In fact. | do not
believe that the crucia digtinction can be maintained for a patent on software.

There has been officid resstance to software patents. This is largely due to bureaucratic
fear of the waves of Paent gpplications that my be expected if programs become
patentable. *° The philosophicd grounds for that resistance has been one verson or
ancther of the dam tha gnce dgorithms ae abdract mathematicd formulas, they ae
unpatentable subject matter. | basicaly agree with those grounds. There are gpparently
two things to be argued here: (1) that programs are mathematicd formulas in the relevant
sense, and (2) that mathematicad formulas in that sense are not patentable. The second
point is not now an issue in the courts; it is the undisouted principle that guides argument.
I, however. do not think that the argument that computers are mathematica formulas can
be separated from the argument that formulas are unpatentable. Once we know what it is
about formulas that is unpatentable, we can judge whether software exhibits the reevant
features. |, of course, think that the basis for excluding patents on formulas is a potentid
for violating principles of free thought. And so far as that goes. a patent on a program
would have the same potentid as a patent on a formula Software, as | argue beow, is
mathematica in the relevant sense.

Before 1968, that programs mere unpatentable due to their mathematica essence was
expressed in the 'mental steps doctrine. Although that doctrine has not been used since
1970. | think it showed good insight into the basic difficulties with software patents. %°
The doctrine is that any process that can be carried out as seps in the mind aone is
unpatentable. Consider, for ingtance, a method for finding the quotient of tyro decimad
expangons by the addition of successvey finer increments to an initid low guess--that
is, long-divison. Each gep in the process can be done mentdly. The only thing thet
prevents a well-trained ten year old from mentaly completing the exercise to any desired
degree of accurecy is the nester of caculations that must be hdd in the memory. Thus,
this method is unpatentable. The doctrine expresses a principle of free thought--what can
be thought cannot be owned. It precludes patents of mathematicd formulas. %' And it
precludes patents for programs. 2 Any agorithm can be viewed as a function on naturd
numbers reduced to e ementary steps each of which can easly be carried out mentally.

It is irrdevant that, though each step can be peformed mentaly, no person has the
memory for the whole series of steps performed by a computer. As adready noted in the
discusson of copyright, complex thoughts require language and free thought extends to
those thoughts that can only be carried out with linguistic aids. That we need pencil and
paper to do long-divison does not make it less thought. The term 'mental steps does
unfortunately suggest that what is protected is a series of events that take place in an
Incorporeal Cartesan mind. That would be the worse sort of confusion. Even if Cartesan
mind-body dudism were correct, the sort of activity we wish to protect is that which ‘is
performed by the hand, when we think by writing. 2> The only practica limits to thinking
through the whole series of Steps done by a programmed machine are time and
availability of ink and paper. That limit cannot be the basis for patentability. 2*

This argument gppears to conclusvely preclude not only Patent protection for
software, but the argument has some hidden subtleties. It may yet be possble to avoid



that concluson. All innovations, even those most obvioudy paentable are based on idess
that can be percaived or run through mentaly. We must not hold a menta $eps doctrine
that suggests that the conceptudization of a process precludes its patentability. We

must remember that to conceptudize a process (e.g., a chemicd synthess) is not to carry
out the process (result in the chemical).

The other side of the nenta steps doctrine is a doctrine that the only patentable processes
are those that transform corporedl substance. *° Certainly the complex modes of thought
that software researchers wish to protect are dways carried out with physica tools, such
as ink on paper and bites on computer tape. But these corpored transformations are
besde the point. All this ink and paper merdy heps us think through the problem. In
common palance, programs ‘press information’. And informaion is not corpored.
(Thought is not incorporea because it takes place in an incorporead substance, but
because modes of thought and agorithms have a very different character than corpored
processes.)

Software could be protected by patent if we could only think of some way to describe the
meachine process that we wish to patent in such a way that to think through the agorithm
is not to carry out the process. That is, the process defined in a software patent clam
must be a machine process and not an information process. There must be a clear
definitiona demarcation between the abdract dgorithm and the physica events that teke
place when that agorithm is performed by a computer. Our problems are definitiond.

The definition of a process must be broad enough to preclude processes that are too
amilar to the patented process. It must not be so broad that it precludes conceptudization
of the process. The mental steps refection of software patents centers on the fact tha the
definition of agorithm which is broad enough to protect the software is so broad that it
precludes even thinking through the patent cdam itsdf. Once again we mus teke note of
the fact that an application for a software patent will more than likdy include a coded
verson of the process that we wish to protect. (Perhaps the program is presented in a
flow-chart rather than standard code. But that makes little difference. If the flow-chart is
an adequate definition of the program, it is itself conceptudly a program. We may soon
have machines that read flow-charts)) This is very odd. The patent office could not accept
an actud machine as a definition of the machine. It would fal to say what machine other
than the given machine is covered by the patent. But a software patent clam, rather than
defining the sort of thing protected, would be itself a synecdochic indtance of the type of
thing we wish to describe. For the same reason that the patent office does not file actua
machines to paent mechines of that type, it ought never to accept programs as
goplications for patents on programs of that type.

The obvious solution to our problem is the incuson in the description of the software
process a phrase such as '..when run on a digital computer.’ 2° In a desperate attempt to
find some way to provide patent protection for software, the courts have suggested
exactly this move. The courts have suggested that the fact that a process can be
peformed mentaly need not preclude patent protection for when it is peformed
otherwise. 2’ For dl practical purposes this is a rejection of the traditional version of the
mental seps doctrine. But we ill require that the definition of the patented process
gpecify that to mentdly perform the process is not a paent violation. The most blatant
verdgon of this suggestion is a didrict court attempt to view a pro%rammed computer as a
different, improved machine over an unprogranmed computer. 8 The result would be



that programs could be patented if the ‘clams were drafted in apparatus form." This is a
brave attempt to overcome the difficulties, and | would not be surprised if the court were
to ultimately seftle on some variation of this. However, a present the Court remains
unconvinced.

There are bascdly two problems with the ‘gpparatus form' patent. In the first place, the
didinction between agpparatus form and non gpparatus form gpplications is so fine that it
smacks of sophigry. Contrary to the common notion that lawyers live off minute legd
niceities, the courts do not like this sort of thing. Snesky subtleties are only introduced
into the law when legd principles interfere with the clear desre of the legidatures or the
courts. Everyone would be happier with a good firm basis for the law. There has been a
proper protest againgt decision 'resting on nothing more than the way in which the patent
claims had been drafted.' 2°

The more serious objection to a move to agpparatus-form patents is that it ignores the
nature of software innovations. To see the force of this criticism, you must understand
that patents protect things, even



when those things are processes. Patent law speaks of 'patentable subject matter' with a
strong, dmost metgphysical sense of the independent status of the existing innovative
thing that is patentable. That treatment is important for the law. We must so clearly
demarcate the innovation that we can have a sense of how it may be moved about. Only
then can we distinguish a new process (e.g., the use of a hair-dryer to defrost a
refrigerator) from a protected process (e.g.. the use of a hair-blowing-device to dry damp
surfaces, including wet hair and frosted refrigerators). A patent claim must specify the
process S0 precisely that the courts can decide if the claim covers both hair drying and
refrigerator defrosting. A process that is delimited with adequated precision for a patent
clam has a gpecid ontologica status so thet, like asmple physical object, we can tell
when theidentical object turns up in an unexpected place.

With this exdted ontologica sense. Justice Stevens opens his dissent to Diehr by asking
‘what the inventor clamsto have discovered.’ Thisis ademand for adescription of a
machine or process which isinnovative and which is dearly delimited. His conclusion
that software patents would protect agorithmsis correct, because the high standard of
definition required by that exated ontologica sense precludes a distinction between
programmed and unprogrammed machines. Since those agorithm may be the bassfor a
method of argument, it follows that software patents would seek to protect unpatentable
subject matter.

Computing machines are built to be programmed to solve large varieties of problems. An
advertisement for a stove or a car with 'a Computer in it' isterribly mideading. Similarly,
hand calculators and 'hand computers use computer technology, but are not sufficiently
versdile to be consdered computers. A versatile computer programmed with an
innovetive agorithm is not used innovatively. It isused in precisdy the may it isintended
to be used. It follows that what the inventor clams to have discovered when he gpplied
for a software patent is not an innovative computer use. Thinking of a programmed
computer as an innovative improvement of an unprogrammed computer is like thinking
of acar with gasin it as an innovative improvement on a car without gas. A programmed
computer might indeed be part of an innovative machine use that is patentable. So, sore
software innovations may be partly protectable by patent. *° Without faling into science
fiction, however. | cannot give examples. | wish | could; | would patent them. But then
the innovation is not ,just new software. Since software innovation is not an innovative
mechine usg, it looks like it must be something removable from the context of computing
machine use. It is, in fact, the abgtract agorithm. On that levd it is unpatentable.

The mentd steps doctrine was abandoned in the hope that away may be found to make
'machine performances of agorithms patentable as innovative uses of computers.
Though it may gill be wise to abandon the menta steps doctrine, this move will not help
us protect software. It till looks asif effective software protection must restrict
condderation of agorithm in ways incompatible with principles of free thought. If the
mental steps doctrine is abandoned, other principles must be preserved that prevent
violations of free thought. The proscription of patents on mathematica formulas will do
for present purposes. We my note that Justice Rehnquist (even in an opinion thet is
widdy thought to open the way for software patents) treats mathematica formulas just as
| treet dgorithms here: *...when a dam recites amathematica formula..., an Inquiry
must be made Into whether the claim is seeking patent protection for that formulain the
abstract. A mathematical formula as such is not accorded the protection of our patent



lays..., and this principle cannot be circumvented by attempting to limit the use of the
formulato aparticular technica environment. 3! It does not matter if the test for
patentability is menta steps or mathematical abstraction, the agorithm is patentable
subject matter on either test. Since the dgorithm and not its performance is innovetive.
software is then not patentable.

My view hemisvery closeto the dissent in Diehr. So it may appear to the casud reader
of that case that my argument is not accepted by the mgority of the Court. That is not so.
My generd theoretic points are accepted by the whole Court. The disagreement rests with
the interpretation of Diehr's patent clam. The popular press (including computer trade
journas) has ignored the generd theoretic agreement and hailed the decision far opening
the way for software patents. That the facts of the case lend themselvesto this
misinterpretation indicates that indeed the facts rare correctly read by the minority and
incorrectly read by the mgority.

My philosophica survey of intellectud property law seemsto preclude any
philosophically acceptable proprietary protections for computer programs. But that is
mideading. Even if thereisno form of protection which works 1n generd, there are
Stuations where adequate protections are available. 1 will conclude with afew examples.
Patent protection may be available in certain Stuations. The argument againgt software
patents turns on the versatility of computers. When program are built directly into
machines that perform only asmal number of functions (just play chess or ,just edit
texts), machines with different programs built into them am indeed different machines. In
these machines, the programs are built into ROMs (for 'read only memory'). The ROM
has an odd status between software and hardware. usualy it is caled ‘firmwar€. | do not
want to discuss the complexities of gpplying patent law to these cases nor, except to
observe that they area specia case. Perhaps they are patentable. Also, some firmware is
rather hard to copy or reverse engineer. Thus, the more outrageous forms of copyright
violations may became less common. Since specidized machineswith ROMs cost less
than real computers, patent protections for these machines may cover alarge portion of
the expanding market in computer technology.

In spite of the limitations on three discussed above, copyright protections can be very
effective. For various economic reasons, programs must be written in asmal number of
standard or norma languages. Businesses, for instance, mostly use COBOL. So the fact
that a program can be trandated into a rear language without violating copyright is not
important. 3 A program that is not to the right language may be usdess. Also the
standard look of a program may be alarge part of its value and that may be protected by
copyright. The language SPSS, for Instance, is nor standard in the socia sciences. Part of
itsvaor isthat mast socid scientists know it, can judge the effectiveness of programs
written in it, and can useit on loca computers. The compiler programs that read SPSS
into machines are fairly well protected by trademark and copyright on the look of SPSS
itsalf. Moreover, complex software systems are often very long, 32 containing perhaps
even a hundred thousand lines of code, aslong as a short Tolstoy nove. We might admit
the conceptua possibility that one can recount the events and describe the characters

of War and Peace without copying it in the lega sense. (In fact on my view, we must
admit this very dubious possibility if we are to permit copyrights.) But the task of
rewriting would be immense. Smilarly, the task of rewriting a complex software system
without legaly copying it isimmense. The sort of Smple-minded copying which is



common in the industry today can be prevented by copyright. We might aso note that
‘operating programs that teach hardware systems how to respond to software are largely
determined by the hardware itsdf. It my not be possible to replace an operating program
with another effective program thet is not a copy of the origina. Copyrights should be
particularly effective protections for long programs that my take considerable labor to
write but which are not so radicdly creetive that they could qualify for patents anyway.
Findly, w may note that software may be protected by contracts that cover, for Instance,
client use. Contracts may be a present the most popular means to protect software. There
are, however, good reasons to doubt that contracts can be written In aform that provides
adequate protection for software without treating it In ways againg which | have argued
here. A contract cannot create proprietary protections without some background notion of
property against which the contract may be tested. One cannot, for ingtance. give oneself
up as property (bind onesdlf into davery) since w do not admit that persons can be
property. My argument here apparently precludes protective contracts for software by
precluding any conception of software under which it is the sort of thing that can be
property. My arguments againgt trade secretsin generd, and againg full protection from
copyrights and patents, leave no apparent basis for the contract. Moreover. | have
generdly asserted that any legd recognition of aright over software turnsit into

property, and when this extends to agorithms, it violates free thought. The obvious
consequence is that contracts cannot validly protect software. All the same, there may be
some way to avoid this conclusion.

A full discussion of contracts would have to separately congder severd different forms
of contracts covering various sorts of stuations (e. g., client relaions, employee relations,
subcontractor relations, etc.) | will smply sketch some of the problems | see with one
sort of contract. The obvious ray to avoid client disclosure of softwareisto include the
software in a service contract to process data without ever permitting the client accessto
the software. Some such approach to contract protection my be attempted without
discusson of the proprietary status of the underlying agorithms.

We should note that the philosophic qualms that | have to the contract are not at present
legd obstaclesto the contract. Trade secret law provides the necessary background for
protective contracts. In fact, adiscusson of contract protectionsis not logicaly distinct
from adiscussion of trade secrets. Contracts often act to cregte trade secrets and trade
secret law provides the basis for contracts. All my quams concerning contracts are
merely extensons of my qualms concerning trade secrets. Thus, my prior discussion of
trade secrets is hero shown to be inadequate to the extent that | have not discussed
dternative forms of contracts. | do hold to my earlier discussion. but now note away in
which it may be attacked. | did open the way to this attack when | quaified my
discussion of trade secrets with suggestions for a better basis for trade secret law.



*£4ea3uU0d 3y3 03 sadueaeadde jo

911ds uj 91qe3dadde pupy pLnNoM | Jeyl u0E3IJ04d 3UBMIJOS [NJSSAIINS

J0j adoy ‘uojIIBALP SEYI U S| 343yl IRyl AIL|3q 0P |

imND

*aa}32adsaad

M3U ® WOJ) SANss} asoyj jo uojIebpisanup-aa Aybual v a1pnbaa prnom
§39R43U0D JO UO}SSNIS|p 233|dwod dJow y “SIUIIRA JO UOJSSNISIP BYI U}
3soJe J0y} SINSS} BWS Y} SIOLJIUOD JO UOLSSNIS|P JNO U} JIAOIS|P3L M
qupod spy3 3y ‘A3uadoad 2q ued jeyl Bupyl JO 340S Y3 3f}| $H00| OSLP 3}
*3onpoad ® @y}| SH00| 3} Se Jej OS U} *3S4N0D 4O *ajejadoaddeu) auaw a3y
pauojsjAua suoj3dajoad ayj pue jonpoad ® Sv pajead] aq pLnoys wAIsAs
ayj *ased Spy3 Ul "30pAIIS ® 3Y}| (00| Jou s20p Isnf wIIsAs 3 vaY
*(spaau s,3u3}|2 3yY3 0} weaboud Ai0juaAuy pays)|qe3sa ue sidepe *°6°3)
wa}sAs paepueis © SapjAcsd Auedwod 84eM3j0S By} UIYM 3SED Ayl Ul
*asn OU JO 34 3UBY PAUOLSIAUR
suoj32ajoad ay3 pue weaboud ayz 43A0 |043U0D 3SOL SeY Auedwod uemljos a3l
‘auop paapuj S} eyl 1 -sweaboud djseq 3yl jo ,ybnoayy ey, ¢ Aq waysAs
2yl JO SSAUIIBULI0D Y} JO UOLIRILII3A tep3aed ® $323dxa A||ewiou Jud |l
9yl *sased 3s0y} U} Ing “IJ|A4aS ® apjpaoad A)|juaaedde saop Auedwod
34EM]1J0S 2y} ‘Saujydew S$,3U3}(D eyl UO JUILLI B 404 wd)sAs v do|arap
03 Juaj|2 © Aq up pagLed s} Auedwod BueM3jOs ® U3YM S3sRI 3soyy Ul *3IJA
-43s ® 3)}| 00| jou saop A du}s 34eMI40S *£|puodag *suoj3dajoud 32344p
yb6noJyy ueyl J4ayjed asn si} JO 04U ybnoayy A|30341puj 3uemM3jos 3233
-04d 07 papueyaapun 3}q © swads 3} ‘Gujyl BUO 404 “IIIAJIS B SU URMIJOS
MaLA 03 agjsneqdup S} 3} AUYY 1 *A|LSNOJJ3S JUOW ‘ISIY SO YINS St ow
uo 3Jed uj puadap ||}M SIIRIJUOD BD|AJIS ybnoayy aJemyjos 323j0ud 03
[29}3904d 3} PUS |L}M SOjuRdWOD JYIBUM “SBIJAJIS |R43UIL 03 BaeMIJ0S
BULA3 3191Yoad pLNOd JeYY MR ISNJI-}IUR YI|M 3D}|JU0d Yy 3o043U0d
B0AIS B ‘JAN0BUON "33y SUDJSSNISEP JNO JO 3wos 3| quasaa K|3so|d
3UN[}es 34BMISOS J0J A3|[1GREL JO SUOKSSNIS|P eyl 30adsad Sju3 uj 30U
03 Bupisauajuy sp 31 "saanpadoud xel pue A3jLLqeil KAuedwod se SJajjeu

4ons uj $35UBNbASUOD SPY AD|AAIS R S BURMIJOS JO JUAMEIL} YL

I'NI




*3JUUaS|P ® ew PINOI SWS|I}I|AI

{ejuawepuny 3Jouw Au ‘uojje|sibal eyy 03 uoj3jsoddo up *sdnoub snojaeA £q

-uo pappe 2q Avw sabwwep aAj3jung JuaudolIA3p juapuadapu} 4oy papasu 3ybnos Buyaq s} UO}IR(SEBAL YINS “UOLIRLSIBIL AQ B4TM3}05 03 PAPURIXD 3
auj} Y3 JO ewjISA UR J0j U0 K|usuewidd UBYI|R ‘$3AIS A JO asn suoj109304d Juated Jeud A34114SS0d U3 S} B4o3 *Wel JuIIed 343 UIUIIM
ayy jsujebe suojjduNfuj S3PNLOUL JaF134 FA|IRUIAILY ‘W8T wouay uayel SPUNOJ MOJIRU UO P3IAF3L 3R EMIJOS 40§ sjusjed Juasaud je 0ULS o

s3a423s ay3 Gujpdogaaap A1juapuadapu} Jo xa|al 03 3509 pajaafouad ay3

- ) ajou 3 *uo}3 pubodau
paudp|suod 3403 43 ‘y¥8 "PZ 4 01§ W8T A X3L3L Ul °,43uUM0, Leub L s 134

J0 3SU3S SUR|O|WAPRDR UR SBY WI[ UMD A}3Y) SR 3IOM sty 340 ssed
=140 3Y3 03 334I9S pajejadoaddesju ay3 JO SN I YIM apew s3jjoud jo

40 1125 03 A4} SJ43Y30 UdYM 3} SIUBSAL Inq *s4ayjo Aq pasn swyjjuoble
UJN3ad © 3pN|ou} Aew UOJIT[O}A 334I3S BpRU] B U0} sabewep 403 paemad y

o siy 3as 03 Addey A1329443d s} 3y ey} sAes oURISU} 404 ‘wip ‘pudldy
‘3jay3 se suojy ‘ v ‘Ajaadoud se juawjeas3 s3} 03 Junowe J0U PLNOM Jeul FAOM 23347 JOJ
-9|O}A 184335 IpeJ) JeaU] SINIS PAALUN A3 L[ *awpy judsaad 3yl W uo31ub0D3L J0) 3U}SIP © passatdxa os|e ney $43Y2UR3SIL BUEMIOS WOS
‘2qe3s AQ 9303S PaU|UMIIAP S| MR| JAUI3S PRI “AIRIS A YoooueH 29S 1
*Kanjuad Y391
*(€£61) €9 “S°N 60¥ ay3 u} s|ejwoukjod 24gnd 40} UOLINLOS SHY ajeajad daay 03 jduwdlje
“TosUSg X WWY95I709 *(8L61) ¥BS "S°N LEy ‘YOO A UiiRd 19501 I° JWRID o 5,0p(6034u] S} |duexa (a4 y "U0}3D}y Jdeindod S| I|duexd UOININ AUl
*(9961) 906 "PZ "M°S 20y ‘T3e3s A yo0oueH ‘'6d 335 . saeLups A43A auw sanss| Y3 Jo awos °(*339 'SIISHINS
Ve 20URAa(0] Bujydew *s3Sp| Jawoysnd *-6°3) ejep jo w.0i Y U} 3JBM)JOS
“I# 10U ‘0861 ‘L "IOA ‘M
S5 5% TEOTOWHA] SIS 75 TRWINGE STODI ¢, K1 11QeIUIeg Men umo 07 $3dwajIe 3E YOO| JOU Op [ "SUOIR|NI|EI JOJ SUOLIINUISUL 3y
-1405 J493ndwo) pue wylpJobly ayL, ‘ujIIsud||eM “H pue WOIAON ‘W 39§ 8 ‘snsbesd Jo wio) B3 U} ) 3G RAEIOS G) e andan bontmmece £
*a|qejuajedun s} jeyy pue weaboad 433ndwod ay3y s} ssadoud _ "1861 433UIN
5,4ya}Q JO 34ed |3Aou A|Uo BY3 eyl S} SUBAIIS Aq paJanj|ap uopujdo LA T e e Kl b * 3aEm3405 JO WLG0Nd AR o
(¥) A3jpa0ujm ayy +ssaz0o4d a|qejuajed © Sasjadwod 433Ndwod pauweaboad Supmeaibesg, “wus °0 °¢ V) dn pawmns A|33ju s} S312410d S3amand
oud BuypnLou} WBISAS BLOUA U3 3843 S} ISITBUSGY AQ PaJSA}L3P UO} 30 yor| juasaud 3y3 Jo SIDUANDISUOD BY3 puR UOLIEN}S Jjwouodd auL ,

-ujpdo (g) A3jpsofew ayy *u0}379304d juajed sya3s pue 4aqqna 21313Y3ufs *ABojouyda] JO NI |ISu
Bupana 40 ssadsoud ® pazjpaaIndwod sey Jy3jQ “SyAewIpes) pue sjuajed S|OUjL|] 3@ SUOESS3J04d AYI U} SIHYIT 4O Apnis 8yl Joj JANUI) W3

30 J3uojSSpumwod S| puowelq “(1861) 8¥OT "32°S 10T ‘4u3ld ‘A ‘puoweig L Aq paaosuods A|3Jed sem daded spy3 40 uojjededaud pue J0j YdueasH 1




alqejuajedun aue (Se|muuoj pue) $3da7u0d 21343ua}as jeyy ajdjoujad ayl

,uodn paseq, S} aupa30p $d93S [PIUBW Y3 JeyY SAIOU SUBAIIS ARISNC .

*G90T-0901 e Jy3jq U}
suaA3S @243snp Aq dn paumns K|3Jju S} 3Up4II0P SEYI 4O Ka03s )y 3yl 0z

*(9961
/1 "AON) Ti009Y ‘waysAS Judled By3 UO UO|SSIUMO) $,3UBP}SALd B3 IS o

*pajybiakdod sy sana

3yl jo uojssaudxa ay3 ybnoyy uaaa pajdajoudun sy aweb e jo Aeyd ayy

*(6261) 28L "PZ "4 2¢ ‘493504 R QL) ISIUM U} Jey3 dj0u Kew am ‘paeb
-aa syy3 up  ‘juaied ybnoayz jybnos AfLensn ssadoud v Joy suo}32aj04d
40 S340S 3y} 9A}3I34 03 JY644Adod v asn 03 Bujjdwelje ALeopdAy sem
wod43uks ‘wje(d JYy6jaAdod Y3 je 2JuURNSE YOO 03 UOSE3L PRy JJn0d Ay}

‘awes 2yl ||y °SIPWL0j 3AjIRuJaI(e o AJud|d Bue 33y} Joj Ayelsiuw @

S} SIY3 3°yY3 0861 ‘T# '8 "LOA *Meq 3y3 pue Abo(oUyde) ‘SA9INAWO) A0

Lewinop sJabjny *,Aw030y2}Q u0jssaudx3/eap] ay3 pue sjeuoy J33ndwo)
403 U0}3993044 Y6JaAdo), yopzay *3 uR||Y UIfM d3a6e | “jeuloy A3
u} passedwoluad Seap} JO UO|SSAUAXI Y3 3D}43sa4 K|J3A0 pLnom Jybiakdod
ay3 asnedaq pauojjsanb sem weaboad v jo jJemuoy Indup ay3 aoy Iybja
~kdo> ® *yg *ddns ‘4 2.y *SIaINGWO) (esIAAjUN A ABOLOUGIIL WOIIIUAS ul o

+ Koeapd, S} 343y aNSS| J° S| JPYM UIYL °3pPOD S,udu

-3|juab 3y} JO SUOJIR|OLA J0) PAAJaSAU S| ,wsjJejbeid, paom Byl sawjjauos

*9p0d S, Uawd|juab v uo puadap jouued Aa3SNpu} UeM3SOS J3Indwod Y3
s 3A}3}39dwod A||eJjwouodd se Aajsnpuj ue 3ng *apod |eba| ayl ueyy a3
-pro4q @9 3p02 Spy3 ey} J4adoud pue ajqevosead yjog S| 3] “RjWIpRIT 40
,9p03 S, UawWd|JuUabB, 4331438 YOnW ® S| 34AYL "3}Pa4d Bupalb Inoyim auay

Jeadde A3yl YoLym uj a3pao ayy up Jgaded sjy3 o Juawnbae ayy asn 03
234y A||eba| 34w NOA *SpJoM UMO JnoA U} 3} Ind nok 31 “uojIe|ojA JybLa
-Ados A|324435 j0u S} ejwapede uj wsjaeibe|d, pajled Aluomsod s} Jeyn

‘UoLIouLISIP

ay3 07 paebas JnOYIEM ‘snonbique 3q 03 YS|M | UIYM ,3JeM3jOS, 3sn |
*$313[N2}4SIP JRpLjWe S3} LLR YI|M *UOIDULIS|P U0LI|sodosd/ujuas
3y3 @4} S} UO}IOULISEP wyjjaob|e weaboud ay) -passaudxa auw Aay3
YIJyM U} 3p0d Y3 JO SSI|PJeBaL ‘SUOLIR|NILRD [R}IUISS BYI 03 J34Ad
03 pasn s} ,wy3jaobly, °4IINdwod Y3 3INJISU} IRy SIUADILIS PaPOd

40 2ouanbas 3y3 03 43434 03 343y  weaboud, paom ayj asn A|Lnjaued |

*sa|nJa ay3 ssaadxa 03 Aem [eanjeu K|uo 3y3 auam Aa3y) Joy

a|qeyybiaAdooun sem aweb a|dwis @ J40j SI|NJ BY3 JO uOLSSAAND Y3 Iey3

PLay sem 3} *(L961) SL9 ‘PZ "4 GLE *"0) 9[quEY § 4030044 A ASS|IION Ul

339 *uojjeljw} aso|d wody Alodouow Se yons saweb puvoq jo 30O| Y3 3293
-0ad 03 pasn os|e aae sjybjpaAdo) ‘aseq dwe| e se juesw sem 3} ybnoyl
U3A2 Pa393304d Sem wal} |ean3d|nos © Jey3 play 3anod Y3 ‘(pS61) 102

*S*N LYE ‘U935 A UnZey uj ‘awes ay3 [y °BI# 10U ]IS °SPap} JO uoj
-ssaadx@ ay} 40j uey} JIY30 $393fq0 4O asn pue uojIonpoad 3yl 33330.4d
03 pasn aq 3} eyl me| juajed ayj Jo Juajuj 3yl sujebe A4ea|d sj 31

*$1953} P02 M3

j0 os|e Bupppoy “anaj A||eJ3uab 3aow s} jujod ayy “swesboud jsom
U} 9p02 JO SIU}| UIIMIIQ PIJASU} S} IRyl ,Juauwod, Auojeue|dxd
ay3 pujpw u} sey A|qeqouad aJay adj4jo y6jaAdod ayl , *suojssaudxa

£JRA21|| PBIIPSUOD BQ URD YOLYM **° S|ejJ3jew |enIxa} Apoqua OS|®

ued swedboad, eyl S3A43SqO (G/61) T9 Je[NdA}) 831330 F4BJaAdo) ayy

r

£l

P —— - 5 o A A . . S g—

s



*61-91°dd “6/6T ‘L “lOA ‘Wel

343 pue ABojouyda] ‘Sae3ndwo) JO [euInor Siabyny ¢ weaboad 433ndwo)
® jO uojjouny|ey J40j A3LLEQeT, wnaAN uesAS uj UOLSSNISLP Byl pue

a4y passnIs|p senss| ayj uaamiaq A3pde|juis Bupypa3s ay3 ajou Aew ay

+Jay3o yoea ,uodn
L1e9, 10y} sweaboud jo swaysAs xa|dwod oju} J2y3abo3 Ind aue sweub
-oud 3yl *9pod JO sauj| padpuny e ueyl aabuo| ALBaes yIed sweaboad jo

35)5U02 Inq *sweaboad 3|6ujs se pamaja Jandu Auw swajsks asem3jos Buoq

pamo|[eS|p aq pue wyljaobie 2y} jo suojssatdxa
aAljeWIR} R |wanjeu Aue apnidaad jy6jw abenbue| eyl uy jyb6pakdod

¢ *‘abenbue| paepue3s auo ujp s} wyjjsobie ue jo uojssaadxa |eanjeu
Aluo ay3 j} Puy *SPap} JO SUO}SSIUdX3 JOU puR S3sSAD0Ud UO|IRULIOSUL
722104d 03 343y pasn aq || M SIY6iaAdod Jeyl 3sed Ayl 3q |L13S LLIM

31 -suopydezoad 3y6jakdod 03 sa|2e3sqo aq [[13S Aew 343Y3 “J3AamMoY

€€

‘ases qey} ul  “j00w wodaq Aew Y s3ybjaAdod 3sujebe apew sjujod
3y} 30 aw0S Uy} ‘pazjpJepuels 340w W0 sabenbue| Ja3ndwod J1 %

*6501-8S0T 3¢ *4Udi0 1€

“I4ajg uj wpeld judjed 3y} SMILA 3sinbuayy aspasnp moy A|3oexa s} SpUL oc

*6901 I “Jy310 62

-00bT 3° *(6961) S6ET *PZ "4 L1y “Ipiequiag 34 U] 62

*68E1 30 ‘dajedq 1 U]

3

@

*22°d **715 U0 ‘syavg *7 °H Aq panbue s} SIUL o,

*(2L61) €99 °S°N 60y ‘uosuag N W[eYD5II09 23S ‘AueMIy0S
43ndwod 03 paj|dde sy *(9/81) 08L "S°N ¥6 “Jauaag A aueayl0) RIS 62

~2z2+d *(LL61) 14 *9 *1oA “W¥7 343 puv AGO[OUGIAL

“Siayndwo) JO |euanop saabany *,A11119e303Mqns 4333ey Jualeg pue
sweabo4g 433ndwo), *siAeg *7 ‘H Aq panbue A|aaju s} maja bujsoddo wy v

*9°d ‘5961
340} MAN *MOY PUR Jad.vy *$Y00g UMoag pue anig ‘Uj3ISUIBIIM Bimpny o,

0901 2@ Jy3iq *,weaboad 3| qeA}3du0d Aue jsow|e, J40j sjuajed sapn|oaud

aupa3o0p sdajs |ejuaw 3yl °SIN0D Y3 03 SNOLAQO LB shemie sey spuL ,

*a|qejuajedun aue $3daJU0I I}IUBLDS
qey3 a|dpoujad ay3 Joj Spseq 3yl sajeIjpul *3ybnoyy 334y Bujzyseydwe fq
*3upa3o0p Sdals |eJuBW AYL "SI Y} S} 3} Uyl 1 *£|1e2pydosoy jyd

ang  -ased 3yl S} SHUI ‘AL1e2}403SIH  "0901 3I° IYAIQ ‘4933ew 323(qnS

e



