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Abstract

So-called “trivial” software patents undermine the patentsystem and are detrimental for inno-
vation. In this paper we use a case-based approach to getea tederstanding of this phenomenon.
First, we establish a baseline for studying the relationvbeh software development and intellectual
property rights by formulating a life cycle for the patemtiaystem as well as three variations of the
software life cycle: the defensive patent-aware softwideeci/cle that prevents patent infringements, the
more offensive patent-based software life cycle that aiotk &t preventing infringements and at creating
new patents, and the IPR-based software life cycle thatiderssall forms of protection of intellectual
property rights including copyright and secrecy.

Next, we study an application for a software patent conogrttie inequality operator and a granted
European patent on memory management. We also briefly nmeotieer examples of trivial patents.
These examples serve to clarify the issues that arise whegraiing patents in the software life cycle.

In an extensive discussion, we cover the difference betwapression and idea, the role of patent
claims, software patents versus computer implementediiores, the role of prior art, implications
of software patents for open source software, for educatiad for government-funded research. We
conclude the discussion with the formulation of an “intggaxiom” for software patent authors and
owners and sketch an agenda for software patent research.

We conclude that patents are too important to be left to lasvged economists and that a com-
plete reinterpretation of the patenting system from a smféwengineering perspective is necessary to
understand all ramifications of software patents. We end @4plicit conclusions and policy recommen-
dations.

1 Background

For many years, there have been concerns in the Unites 8t(8¢about the possibilities to patent “trivial”
software techniques and business methods. The patentisgriadhe European Union (EU) have always
been more restrictive than their US counterparts, but indilseussion about the recently rejected EU
directive about patenting computer implemented investi{@il), or software patents for short, the level of
triviality of a software patent has become a focal point mmdlebate: does a patent lay claims on techniques
that are generally considered to be common knowledge ortlegzatent claim a real invention?

One should be carefull with the term “trivial patent” itseliiformally, it means a patent that describes
a small but insignificant advance over the state of the attirba strict, legal, sense it means “novel, but



obvious” (US) or “novel, but lacking an inventive step” (Bpe). As we will see, many software patents
that are usually called trivial are not even that: they ane-novel and are anticipated by prior art.

As part of a 3 year European Commission (EC) stualy the effects of software patents on innovation
we are involved in a multi-disciplinary effort to understhtine effects of software patents. These effects
are studied from legal, economical, and computer sciencsppetives. The goal of the current paper is
to study trivial software patents from a computer scienasgesctive and to make a contribution to the
discussion among experts from the three disciplines justtiored. For economic effects we refer to
[21, 11] and for legal aspects to [32, 5].

Software patenting is a relatively new topic for both auhais it probably is for most software engi-
neers and computer scientists. For completeness, we mehtibboth signed a petition to the European
Parliament [33]. The second author has acted as speakemorieaaence about the topic [13] (later adopted
as point of view of the Royal Dutch Academy of Sciences) arglviadtten a column about it [24]. Our
professional interest in the topic stems from a long invaieat in software engineering research ranging
from study of the software life cycle [10], concepts of pragming languages [9], theory, design and
use of software components [6, 7, 8], generic language tdabn [12] and program analysis [23]. Both
authors have cooperated in setting up the MSc curriculunoiitw@re Engineering at the University of
Amsterdam, now organized in cooperation with Mark van denBraf the Hogeschool van Amsterdam and
taught in cooperation with Hans van Vliet from the Vrije Uaisiteit in Amsterdam. Software patenting is
therefore a major concern for us.

The plan of the paper is as follows. First, we start explotiogy what seems to be a huge distance
between the world of patents and the world of software emging can be bridged. First we design
in Section 2 a life cycle for the patenting process and nextwaé&e a connection between patents and
software engineering by designing a patent-based softeragimeering life cycle (Section 3).

Given this conceptual framework, we study recent examglsefoware patents in order to get a better
perspective on the implications for these software lifeleyc In Section 4 we describe a recent patent
application that might be a candidate for the predicateidtisoftware patent”. In Section 5 we present
various views on this application. In Section 6 we brieflylgpa a European patent on memory allocation
and conclude that its novelty is strongly debatable. Negtpvention in Section 7 other trivial patents, both
from the US and from Europe. A discussion (Section 8) andlosians (Section 9) complete the paper.

2 The patent life cycle

It is important to describe the phases of the patenting poesuch a manner that they become recog-
nizable for the software engineer. We conjecture thatRaent Life Cycleshown in Figure 1 is a fair
representation of this process. It consists of the follgyhases:

e An applicantappliesfor a patent.
e The applicant can decide withdrawthe application.
e The Patent Office can eithgrant or rejectthe application.

e The applicant camppealagainst this decision and a reject decision may be changedigrant
decision.

e The applicant of a granted patent applicant becomes thehofdhe patent.
e A granted patent may behallengedoy another party. This may lead to revocation of the patent.
e The patent holder may act amfringementof its patent.

e The patent holder mdjcenseits patent to another party.

1Study of the effects of allowing patent claims for compirtelemented inventions joint study by MERIT (University of
Maastricht, Netherlands), Centre of Intellectual Propeaw CIER (University of Utrecht, Netherlands), CentrunovaViskunde
en Informatica (Amsterdam, Netherlands), Telecommuitina@Engineering School at the Universidad Politeécnica delvtl (UPM),
Spain and Centre for Research on Innovation and Interradtzation (CESPRI) at Bocconi University, Milan, Italy.
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Figure 1: The patent life cycle: from filing to expiration

e The patent holder magxtendits patent periodically.
e The patenexpiresafter a maximal duration.

It is open for debate whether this abstraction of the patgmirocess can be used in the EU as well as in
the US and Japan. However, since software developers héaeaware of potential patent infringements,
independent of the source of the patent, such an abstratftitve patenting process is essential. This is
relevant for developers of both commercial software anchgoeirce software.

The IsNot patent to be discussed later on in Section 4 is impipdication phase, for all other patents
mentioned in this paper we have explicitly indicated theatiss.

3 Baseline: an IPR-based software engineering life cycle

The next step is to make a connection between the patenticggs—or rather Intellectual Property Rights
(IPR) in general—and software engineering practices.

3.1 The software life cycle

In software engineering, the software life cycle is a freglyeused manner of organizing the software
development process. Figure 2 shows a strongly simplifiesioe of the life cycle taken from a standard

textbook [37]. It consists of the following phases:

e Requirements engineering: collect the requirements apéaations from the future owners and
users of the system.



Figure 2: The software life cycle

e Design: translate the requirements in a specification thatribes the global architecture and the
functionality of the system.

e Implementation: build the system.This amounts to tramsfog the design into software source
code.

e Testing: test that the implemented system conforms to theifipation.
e Maintenance: install, maintain and gradually improve ty&tem.

It should be emphasized that the software life cycle covesgd and construction of a software product
as well as its useEach phase contains a Validation and Verification (V&V) sitase in which the quality
of the deliverables of that phases are controlled. Also tteéackward arrows that make this into a real
“cycle”: it is possible to discover in later phases that di&xis made in a previous phase have to be revised.
We will now proceed in three steps. First, a defensive Paesatre Software Life Cycle is sketched
that ensures that the software development organizaties dot infringe patents of third parties. Next, a
more offensive Patent-based Software Life Cycle is deedrthat also considers the options to file patent
applications for knowledge that has been generated in daabepof the life cycle. Finally, the IPR-based
Software Life Cycle extends the previous one to all IPR oygticcecrecy, copyrights and patents.

3.2 The patent-aware software life cyle

In Figure 3, we sketch a Patent-aware Software Life Cycle liclv an extra sub-phase is added that
performs patent validation. This generates immediatelgyngsolved questions. For each phase one may
wonder:

e |s it possible to infringe patents in this phase?
e If so, how can one find such infringements?

e How can such infringements be resolved?



Figure 3: The defensive patent-aware software life cycle

The Patent-aware Software Life Cycle is a defensive stepaima commercial or open source software
development process should adopt. Clearly the costs fowad development will increase significantly.

3.3 The patent-based software life cycle

It is, however, possible to go one step further. In Figure 4sketch a Patent-based Software Life Cycle

in which yet another sub-phase has been added that perf@tmst@pplications whenever possible. We

conjecture that this strategy is only available to the safendevelopment organizations with the deepest
pockets. For each phase now further questions apply, such as

e Does this phase generate patentable knowledge?
e Should we file a patent application for this knowledge?
e Are there other means to avoid that this knowledge geneaataslvantage for our competitors?

In many large software development organizations thers &2hinese walls” between software devel-
opers and patent attorneys. This is not only the case foe lewmghmercial organizations but also for large
open source projects like the Apache Foundation. The ra&obeing that the less software developers
know about patents the stronger the position of the org#inizés in legal disputes. Implementation of
the Patent-based Software Life Cycle may require similaasuees. Of course, such measures completely
defeat one of the primary goals of the patent system, i.ewledge dissemination.

3.4 The IPR-based software life cycle

The final step is the IPR-based Software Life Cycle sketchédgure 5 that takeall aspects of IPR into
account during software development. For each phase ttstigng now become:

e Does this phase violate copyrights of others? If so, remlogsd violations.
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Figure 4: The offensive patent-based software life cycle

¢ Does this phase infringe patents? If so, negotiate a licefitbethe patent holder or take technical
measures to avoid the infringements.

e Does this phase generate valuable knowledge? If so, canbiléllowing three options:

— Keep the knowledge secret and take appropriate legal oniealhmeasures to achieve this.
— Establish copyrights on this knowledge.
— File patent applications for this knowledge.

These questions form a comprehensive description of thepi#liry one would expect of the biggest,
multi-national, software development organizations.

3.5 Discussion
These extended software life cycles already raise manyaimedtal questions that are not easy to answer:

¢ |sit possible to use these extended software life cycleséh a way that they comply with the major
patenting systems world wide?

e How can the software engineering knowledge that is hiddéindrpatent data bases made accessible
for software engineers?

e Isit possible to a give aoperationaldefinition of a patent infringement that can be used by saftwa
engineers?

e For each of the phases of the software life cycle (requirésmmgineering, design, implementation,
testing and maintenance) the following questions shoulahsevered:

— How is knowledge in this phase represented?
— Where can prior art for this phase be found?
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Figure 5: Considering all options: the IPR-based softwifeec cle

— How can patent infringements in this phase be identified?
— How can patent infringements in this phase be resolved?

We expect that the answers to these questions will widefgrdibr each phase.

e What are the technical implications for software developtwehen using these extended software
life cycles?

e What are the economic implications of the extended softlifereycles?

We will come back to these questions in the remainder of thgepand in Section 8.10 we will propose a
research agenda.

We will now relate the high-level discussion in the previgestions to the daily practice of software
patents by studying several examples.

4 The IsNot patent application

On May 14, 2003 the three Microsoft employees Paul A. Vicktgchnical lead for Visual Basic), Cosica
Corneliu Barsan (member of the Visual Basic compiler teaamyl Amanda K. Silver (program manager
on the Visual Basic compiler team) filed United States Pag@mlication #437822 with the title “IS NOT
OPERATOR?”. The abstract of the IsNot patent applicationfawill call it) reads as follows:

A system, method and computer-readable medium supporisthefla single operator that
allows a comparison of two variables to determine if the tvaoiables point to the same
location in memory.

The 8 page application consists of 24 claims followed by adjgson of the background of the in-
vention, and detailed descriptions of illustrative eminogints. The first 5 claims of the application read as
follows:



What is claimed:

1. A system for determining if two operands point to diffelecations in memory, the system
comprising: a compiler for receiving source code and getircaexecutable code from the
source code, the source code comprising an expression ésingpan operator associated

with a first operand and a second operand, the expressioruating to true when the first

operand and the second operand point to different memoatilores.

2. The system of claim 1, wherein the compiler is a BASICrddrprogramming language
compiler.

3. The system of claim 1, wherein the operator is IsNot.

4. The system of claim 1, wherein the compiler comprises@gsaa parser, an analyzer and
an executable-generator.

5. The system of claim 4, wherein the source code compriskessit one statement, and
the statement comprises a keyword representing the opetiagokeyword recognized by the
scanner.

The remaining 19 claims go into more details such as the pdetermining that the operator is pre-
ceeded and followed by an operand, the fact that error messag generated when the IsNot keyword or
one of its operands are missing, the fact that executable isagknerated, and so on and so forth.

The patent application describes that the invention carsbd in exemplary computing environments
ranging from PC, handhelds, servers, automatic teller mashand more. The application also sketches
in detail the hardware architecture of a typical PC usingrfiention. The application also explicitly states
(in paragraph [0050]) the following:

It will be recognized that although in the examples, the afmris designated as “ISNoT”,
the invention is not so limited. Any suitable case sensithvaase insensitive tag for the oper-
ator is contemplated by the invention, such as, but notdichib “Is_Not”, “isnot”, “Isnot”,

“Is _Not”, “is _not” and so or?

5 Analysis of the IsNot patent application

5.1 IsNotis a trivial software patent

A lawyer or other non-specialist may be impressed by theeclewention described in the IsNot appli-
cation, but each first-year computer science student wabgaize what it is about: this is the inequality
operator between pointer values as is known from many éiffieprogramming languages ranging from
the Branch Not Equal instructidBNEin PDP11 assembly language [14] to the not equal operkitér
in Fortran [3] or the not equal operater in C [22], Java [19] or C# [16].

For a computer scientist, tHdea of having a single operator for comparing two pointer valiges
common knowledge and the publications cited above cotstittior art.

For a computer scientist, granting this patent applicatitirhave devastating effects since it will cover
a large majority of the software worldwide and will complgtelock any further software development or
at least dramatically increase developments costs duedioding.

In a strict sense, the claims in this patent application aremovel and they are anticipated by prior art.
Colloquially, this would be called a trivial patent.

5.2 IsNotis not a trivial software patent

We find it hard to believe that the highly skilled software eleypers at Microsoft (or their well-known
colleagues at Microsoft Research) are unaware of the ptiarentioned above. It is also striking that prior
art occurs in one of Microsoft’s own products (the languag®. @ne is tempted to speculate about the
intentions of the applicants and their sponsors with thitigadar patent application. Several possibilities
come to mind:

2|t seems that the two occurrences of Net” are a typo in the application.



They think that the subject matter is new and this should kedéfault assumption. This raises
the question whether there exists (or should exist) a forrfpafent etiquette” that assumes that
applicants truly consider their invention as new. Accogdio Park [29], there is no explicit duty of
disclosing prior art in the European Patent Office, wherbasPatent Offices in the US and Japan
require the applicant to disclose the closest prior artiteatcknowledges when the patent application
is filed. In the US this is done in a separately filed “InformatDisclosure Statement” (IDS). See
Section 8.9 for a further discussion of this topic.

They find that the matter of trivial patents and determinirigmart need clarification and that filing

a patent application is the fastest road to achieve this, god¢pendent of the likelihood of accep-
tance. This defines the future options for patenting redatigsimple inventions. When rejected, the
application builds up prior art and may be used to provideindity to clients against intellectual

property claims.

What if our first analysis from a computer science perspedsvtoo naive? s it still possible to
discover some form of innovation or hidden meaning in thisligption that merits its acceptance? We see
the following possibilities for this:

5.3

The patent application is about tkpecific namingf the comparison operator. This is suggested
by the explicit phrase in the patent application we citedvab0Any suitable case sensitive or case
insensitive tag for the operator is contemplated by thentiea, such as, but not limited to”.. This
would mean that the application is not about the idea of aguakty operator but about the specific
form of that operator. In this way, the application wouldaddish a form of copyright on the operator
name “IsNot”.

The specific context of BASIC is the substance of the apptinafThis also makes finding prior art
hard.

By patenting this specific operator in BASIC, alternativgpilementations of the language can be
discouraged, or at least interoperability is hindered.

Although claim 1 of the patent application is broader thay @fithe preceeding three possibilities,
the patent applicant may have written claim 1 for the stiategpson of giving the patent examiner
an easy claim to reject, thereby leaving the remaining ¢wagr) claims and providing the examiner
with a feeling of having done his job.

The patent application is not concerned with the IsNot dpe the inequality operator at all. They
just serve as a smoke screen to hide an idea in one of the 23ctdiras. Is the patent about giving
an error message when an operand of the IsNot operator isngiss$s this patent about BASIC-
compilers using a certain compiler organization? As far ascan judge these claims describe
common practices in compiler construction and languagéementation and cannot be considered
to be inventions. This does, however, not mean that it is &afiyd prior art since most of the claims
are very specific and may not occur in the literature. We @hie reader to investigate these claims
and to challenge our analysis.

The application has yet an other meaning, for instance Jerfigihg the patenting system. In this
case, we really congratulate the applicants for theirianitl contribution. Some implications are
further discussed in the remainder of the paper.

Our opinion

Our opinion about the IsNot patent application can be sunmeduas follows:

The IsNot patent application would, when granted, lead tiveat patent and its inventive step does
not differentiate itself from the manifest prior art giveboze. It is hard to understand why this
application would be granted. When granted, this patenkdcimdeed be very harmful for further

development.



¢ In a similar fashion as each scientific publication needsiamale, we miss a rationale for this patent
application.

¢ |tis undesirable that others would have the obligation td firior art. Given the fact that US patent
applications are required to disclose prior art, it is aslearious that this application gives none.

e It is unclear what an infringement of this patent (when gedihtwould mean. Is the design of a
programming language that contains an inequality opegatanfringement? Is every program that
uses an inequality operator an infringement? Is the meiemof an inequality test in any form an
infringement?

e We don't see a convincing argumentwhy a major company woeddlthis patent, apart from tactical
considerations where this patent may clearly play a role.

e Is this a typical patent application? It could be argued thit patent application is one of a kind,
and that our analysis of it is thus irrelevant. Although weegghat this is one specific example of
a trivial patent application, it is an application from adarfirm with a large patent practice, and
certainly sufficient resources to determine whether angiiion” is trivial, and to identify prior art,
prior to submitting a patent application. So we believe ith&&Not may not be a typical patent
application, it is certainlypotentiallytypical.

6 Analysis of a European patent on memory allocation

We claim that a patent application is part of the patent lifele (see Section 2) and is thus part of the
open literature and should be publicly discussed and sizetd for novelty and compliance with prior art.
One may counter that the IsNot application may very well hected. From a European perspective, one
may also counter that such an application would never bepaeddy the European Patent Office (EPO).
Therefore, we will also briefly analyze a patent granted leyERO that we consider to be debatable.

On June 1, 1998, European Patent #817044 on “Memory altotatia multithreaded environment”
was granted to Sun Microsystems Inc. (US) with Nakhimovskggery listed as inventor. The abstract
reads:

A method of allocating memory in a multithreaded (paralt&inputing environment in which
threads running in parallel within a process are associatgth one of a number of memory
pools of a system of memory. The method includes the steptabfishing memory pools in
the system memory, mapping each thread to one of the memolg, pod for each thread,
dynamically allocating user memory blocks from the asgedianemory pool. The method
allows any existing memory management malloc (memoryadltmt) package to be converted
to a multithreaded version so that multithreaded processesun with greater efficiency.

The 8 page application consists of 21 claims followed by adeson of the invention and preferred
embodiments. The first 6 claims read as follows:

Claims of EP0817044

1. A method of allocating memory in a multithreaded compguénvironment in which a plu-
rality of threads run in parallel within a process, each tacehaving access to a system mem-
ory, the method comprising: establishing a plurality of neeynpools in the system memory;
mapping each thread to one said plurality of memory poolst fom each thread, dynamically
allocating user memory blocks from the associated memaui; po

2. The method of claim 1 wherein the step of dynamically ating memory blocks includes
designating the number of bytes in the block desired to atkc

3. The method of claim 1 further comprising the step of preémgrsimultaneous access to a
memory pool by different threads.
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4. The method of claim 1 further comprising the step of eisthinly a memory pool for each
thread comprises allocating a memory buffer of a presetesize.

5. The method of claim 4 further comprising the step of dynaltyiincreasing the size of the
memory pool by allocating additional memory from the systemory in increments equal to
the preselected size of the buffer memory.

6. The method of claim 4 wherein the preselected size of fifer w64 Kbytes.

The remaining 15 claims go into more details about the spatafia structure to represent the memory
pool and the memory blocks, and about the deallocation aldslas well as their merger after deallocation.

Although the subject matter of this patent is not as astamigjh simple as that of the IsNot example,
any computer scientist will see what this is about: memolgcation as it occurs in operating system
kernels and concurrent applications. A simple way to im@enthis is to have a single pool of memory
blocks that can be claimed by one of the parallel procesbesads). However, to avoid corruption of
the administration of the memory pool, access to the memooy lpas to be strictly sequential. This is
achieved by locking and unlocking the memory pool duringhe@guest. Since this locking introduces a
time penalty, the idea formulated in this patent is to useparsge memory pool per process (thread).

In our opinion the idea to avoid the use of shared variablésvigl. We conjecture that this idea is
not new and we think that there is a proof obligation on thé pfthe applicants to show how this patent
improves upon earlier work (see Section 8.9).

This patent can have a major impact on the implementatiorost nif not all, operating system kernels
and its mere existence poses a threat to further development

7 Other trivial patents

There are many examples of trivial software patents wodéwiExamples are:

e US Patent 4648067: Footnote management for display antingriiBM, 1987). This patent de-
scribes the handling of footnotes in a text processing sysfehis is a standard technique that has
been used in every text processor since 1970.

e US Patent 5530794: Method and system for handling text ti@dtdes paragraph delimiters of
differing formats (Microsoft,1996). This patent desceltée conversion of text documents from
Unix text files to MS Word format by inserting a carriage retwharacter. Since the characters
carriage return (CR) and line feed (LF) were invented, déff operating systems have used them in
different ways to end each line. This is a trivial technichgthas been in use ever since.

e US Patent 5175857: System for sorting records having satr@tgs each having a plurality of
linked elements each element storing next record addreshifa, 1992). This patent describes
sorting using linked lists. This is a standard techniquetbin every textbook.

e US Patent 6877000: Tool for converting SQL queries intogduie ODBC (IBM, 2005): This patent
describes how SQL queries can be translated into queri¢sdqrortable database interface ODBC.
This obvious technique must be used by every database sysé¢connects to ODBC.

Many other examples of trivial software patents are kndwfrom the fact that the above examples are
all US Patents one might draw the conclusion that the US Bate@ffice is more likely to issue trivial
software patents. We think that this is not correct. The axafion is rather that the problem of trivial
software patents has been in existence in the US for over @@ yand that the US patent databases have
received more public scrutiny than, for instance, the Eeamppatent database. As an initial proof of this
statement we have collected, in a very limited amount of tithe following European Patents that we
consider to be trivial. Some trivial, but expired, patents a

3In this section we give examples of patents whichsuspecto be trivial in nature and merit further study. A meticul@esarch
for prior art is needed for each example. The fact that a pédisted here doesotimply a final judgment on our part of the patent’'s
triviality or validity. The purpose of this section is mereb raise the awareness of potential trivial patents.

4See, for instancéhttp://www.base.com/software-patents/examples.html
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e European patent 10186: Apparatus for handling tagged @siilBM, 1980). This patent describes
the addition of a tag bit to pointers in order to discriminditem from ordinary data. This is an old
technique that has been used in various systems.

e European Patent 97818: Spelling verification method aneivtyiter embodying said method (IBM,
1984). This patent describes spell checking.

e European Patent 98959: Method for producing right margstified text data in a text processing
system (IBM, 1984).

More recent examples afe:

e European Patent 698844: Tunnel icon (IBM, 1996). Descrébemnel-like icon to which the user
can drag files in order to encrypt or decrypt them. This paieemiot particularly interesting or
harmful but illustrates the level of detail and specificltg subject matter of a patent can have.

e European Patent 752695: Method and apparatus for simoltahedisplaying graphics and video
data on a computer display (Sun, 1997). This is a common tggbfor displaying information in a
windowing system that has been in use for many years.

e European Patent 1043659: File signature check (KonamiQ)20Dhis patent describes the use of
checksums to detect whether files in a file system have beargeta This simple technique has
already been used by many tools and is the obvious solutiahifoproblem.

e European Patent 767940: Data pre-fetch for script-basdtimedia systems (Intel, 2000). This
patent aims at speeding up the execution of multimediatsanymning in a limited memory client.
This is achieved by prefetching data references that oodinei script.

e European Patent 0195098: System for reproducing infoonéti material objects at a point of sale
location (Fpdc Inc, 1986).

“This invention contemplates a system for reproducingrimfation in material objects at a point of

sale location wherein the information to be reproducedadwidied at the point of sale location from

a location remote with respect to the point of sale locatiasnowner authorization code is provided
to the point of sale location in reponse to receiving a refjoede from the point of sale location

requesting to reproducing predetermined information inaemal object, and the predetermined
information is reproduced in a material object at the pofrgade location in response to receiving
the owner authorization code.”

This patent (on downloading and burning CDs!) was recentgrimrned by the UK High Court [28].
As the EPO did not overturn it, it is unclear whether the Higlu@ would have been able to overturn
this if the Directive that enforced the EPQ’s status quo taibiéormly implemented across the EU
were in place.

To conclude. we mention some recent patent applications:

e European Patent 1046117: Web browser graphics managePlahipg, filed 1999). This patent
application describes a prefetching mechanism for web seosvthat has been floating around for
many years, for instance in the Mozilla browser, where iaied link prefetching.

e European Patent 1014627: Constrained shortest path gautithod (Lucent, filed 1999). This ap-
plication describes an algorithm for shortest path cat@iieand seems to be a variation on Dijkstra’s
algorithm [15].

As already stated, the above examples constitute cases wiesuspect that triviality and/or existing prior
art make these patents or patent applications undesir@idarly, a public effort should be launched to
scrutinize the European patent data base and look forltsefaware patent§.Another public effort that is
badly needed is to set up a searchable archive of prior asoftware.

5Seehttp://swpat.ffii.org/patents/samples/index.en.html for a more extensive collection of trivial Euro-
pean patents.
6The reader is invited to inspect tikatent WIKIdatabase atttp://gauss.ffii.org/GaussFrontPage and do some

searching. It includes all patents issued by the EuropetemP@ffice. We can guarantee that there is some entertatriméhis.
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8 Discussion

8.1 Expression versus idea

The common view on copyright versus patenting is that cgyprotects thexpressiorf an idea, while a
patent protects thidea itself One idea can be expressed in many different ways. In othetsyoopyright
can protect one specific mystery novel, while a patent ondba of a mystery novel itself will prevent
anybody else to write mystery novels. The relevant US s486] reads as follows:

Whoever invents or discovers any new and useful processiinggenanufacture, or compo-
sition of matter, or any new and useful improvement theneay obtain a patent therefor,
subject to the conditions and requirements of this title.

U.S. courts have summarized this principle by stating tiadmts do not apply to ideas themselves, but
to "implementations” of ideas, intending a broader and nilockusive sense of "implementations” than is
commonly given in the software development community. Hk@ to the notion that copyright protects
expressions of ideas rather than ideas themselves [27]mAasidefinition can be found in the TRIPS
treaty [38] that regulates trade-related aspects of gteibl property rights:

... patents shall be available for any inventions, whethredpcts or processes, in all fields of
technology, provided that they are new, involve an invergtep and are capable of industrial
application.

Now it happens to be the case that software engineering iasvit ideology about the distinction
between idea and expression of that ideap&cificatiorof a software system describes the desired func-
tionality of a system and definaghatis required. The specification leaves open many optiasthe
specified system will be built (thenplementatiohof the system).

For a software engineer, it is hard to understand why soéwatents (supposed to be about ideas, e.g.,
specification level) end up having detailed flowcharts tleddibg to the implementation level. This raises
the issue how software engineering and the patenting syistenfere.

Another observation is that the legal language in patenéb@it software. Now it also happens to
be the case that the topic of software specification has ahstgry in computer science and, from a
computer science perspective, the legal descriptionstangacan in no way be classified as such. In that
sense patent texts are technically (but, of course, notiy@gmacceptable for software engineers, which
has implications for their utility as disclosure documents

In our opinion, the patenting literature should take gooticecof what is known about describing soft-
ware systems. A crucial observation is here that the notidarmally describing an idea does not occur
in the software engineering literature and it will be verydhto achieve this in patent texts. Another obser-
vation is that we think that it is unavoidable that patentgexill become machine processable documents
that will form an integral part of software in a similar fashias specification, documentation, test cases
and the like form an integral part of a software system.

A final, and also crucial, observation is that the requirentleat a patent should make a “technical
contribution” is hard to reconcile with software that liviesthe realm of logical structures. In this way,
software patents have to be expressed in unnatural waysdetihtto under-protection as well as over-
protection of certain inventions.

This is eloquently described by Plotkin [30], he proposes@erpretation of the patenting system from
a software perspective. His observation is that there am@alrdifferences between the invention, descrip-
tion and patenting of electromechanical devices as condgarsoftware programs. His key observation
is that for electromechanical devices apart from a funetickesign, deriving a physical structural design
is hard and also essential for obtaining patent protectlarthe case of software, the logical structures
described by the source code are the end point of human ionetite step to their physical realization is
fully automated. Plotkin’s objectives are the following:

"The word “implementation” is a multi-faced sword that magigacause harm. In a legal sense, as in the previous patagrap
implementation denotes any method to go from idea towasd®délization. Following that meaning, the specificatiora abftware
system is already an implementation of the idea for thaiesysin a computer science context, implementation alwagsséo the
actual building and realization of a system in software.
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A methodology is proposed for determining how particularees of law should apply to soft-
ware. The methodology asks and answers four questions: i{aj \/software?, (2) How does
software differ from other creative works?, (3) How are sdifferences legally relevant?, and
(4) How should the law treat software in light of such diffezes? Application of the first half
of this methodology reveals that computer programs havetigue quality of being human-
readable and computer-executable instructions that desactions in purely logical terms.

Application of the second half of this methodology to patawt and the First Amendment
to the US Constitution reveals that software’s unique feggwiolate the law’s assumptions,
leading to results that are at odds with the underlying paplblicies in each case.

In later work [31] Plotkin proposes software patents in saetay that:
e a software program be claimable solely in terms of its logsteucture;
e a software program be patentable if:

— the inventor provides a written description of the claimegital structure;

— the inventor provides a description that enables one oframdi skill in the art to make and use
the claimed program without undue experimentation;

— the claimed logical structure has a practical utility;
— the inventor conceives of the claimed logical structure;
— the claimed logical structure is novel and nonobvious; and

¢ the scope of a software patent claim be limited to products@mcesses that embody the claimed
logical structure.

Other interesting proposals exist for reforming the pasgstem or for providing other forms of legal
protection for software but they are not further discusseeh A concise summary of the history and
current status of software patentability can be found if.[20

8.2 The role of patent claims
In [26] Lening and Cavicchi say about claims:

A claim is what an inventor is stating to be unique about tvention. The claims become the
actual monopoly granted to the invention. Claims define tops of protection granted to the
invention.

A claim can beindependen(it stands by itself and is not dependent on another claingependentit
makes express reference to a previous claim and depends &m the IsNot patent application, claim 1
is an independent claim while claim 2 is a dependent claim.afem may also contain descriptions of
preferred embodiments but they just serve as illustratimhraay at most be used to interpret the claims.
A patent may contain both independent and dependent claichtha question arises what an infringement
of a patent meanexactly® The precise procedure for interpreting the claims in a gateams to be an
“art” and is a matter of debate among lawyers [4]. This is tiefsctory from a software engineering per-
spective. The patent is "infringed” (violated) if any onemore of the claims (independent or dependent)
are infringed.

The status of claims needs also further clarification in it lof the “expression versus idea” discus-
sion given earlier in Section 8.1. The question beimpgat is an infringementErom the perspective of the
software engineering life cycle (Section 3) the followingegtions need clarification:

¢ Isinfringement possible during requirements engineéring

¢ Isinfringement possible during design?

8The same questions can be asked when searching for priefated to patent applications.
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¢ Isinfringement possible during implementation?
¢ Isinfringement possible during testing?
¢ Isinfringement possible during maintenance?

To be on the safe side, we have assumed in our patent-basedrsolife cycle that the answer to all these
guestions is “yes”. However, the nature of such infringetsavill be completely different, both in their
description, appearance, and discovery.

During requirements engineering and design, only the dgdibehavior of the system is available. Itis
for instance, impossible to observe a running version o$ttivare. Infringements can only be discovered
by a deep semantic comparison between patent text and disigments.

During implementation, the desired behavior is coded asvaoé program. Now it becomes possible
to observe the behavior of the software by executing it onnapeder. It also becomes possible to perform
more syntactic comparisons between patent text and proigpem

Software is both human-readable and computer executatdléh&s makes it unique among patentable
artefacts.

8.3 Software patent versus computer implemented invention

We have, so far, spoken about “software patents”. Howeterrécently rejected EU patent directive
speaks about “computer implemented inventions” (Cll) @athan software patent.

It may be maintained that software patents do not exist aatdGhi is the right phrase to use. We
completely agree that the notion of a computer implementeehtion is a meaningful one and that such
inventions may be in need of patenting. In such cases comprdgrams may be used as an implementa-
tion strategy but a pure hardware implementation may beawalsle as well. In our opinion, all patents
discussed in Section 7 are software patents in a more ges@ge. The patent is about how to achieve
something by means of running computer executable progfsaftsvare), or even on methods for writing
such programs or designing programming languages. Norfeesétinventions makes any sense outside
the realm of programmed computers, and these inventiorabang how something may be achieved given
that computer programs will be used software patent concerns an invention about a softwaseta
computer implementation, while a computer implementeehition is about an invention thatay be im-
plemented in software.

We cannot imagine that the IsNot patent application couldlhssified as a computer implemented
invention which may admit a pure hardware embodiment, dimisavould amount to a single not gate. As
a consequence the mere need to grant patents for clear dasamputer implemented inventions (e.g.,
the design of novel control software/hardware for an aiylshguldnot be taken as an argument that pure
software patents doot exist. The software industry will soon be in a need to deadhwaitnassive number
of “true software patents”. A careful consideration of thies of that game from a software engineering
perspective is necessary to grasp the effects of the inttmofuof patent regulations that will generate an
abundance of such patents.

8.4 The role of “prior art”

Prior art is defined as the body of prior knowledge relatingh claimed invention, including prior use,
publications and patent disclosures [26]. During the pdtncycle (Section 3), prior art plays a role at
different moments:

e When an application is rejected, the applicant can dispute art that is used in the motivation of
the rejection.

e When the patent is challenged, the challenger has to prqatiareart that invalidates one or more of
the claims of the patent.

e When the patent holder acts on an alleged infringement @fatsnt by a third party, he must show
that the third party uses results or methods that are clabyé¢le patent (one could call this “poste-
rior art”).
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In the patent application it is usually indicated which poess patents are used or extended. As already
discussed in Section 5.2, only the European Patent Officeriateequire to mention prior art that is known
to the applicant.

We conjecture that in all the three cases mentioned abogajdtermination of prior art is identical,
whether this is true prior art or posterior art as defined abov

A patent may describe a technique that computer scientistsider to be trivial. Nonetheless, it may
turn out to be very hard to find prior art for it. Well-known kedques cannot be published in a scientific
publication for the simple reason that they are already-kmtiwn and do not constitute a new research
result. These well-known techniques may be used in the saode of many software systems, but this
does not count as “publication” and cannot be used to ibtistprior art. At the same time, it may also
be the case that they are not covered by any patent and sorcaofest file a patent application for this
well-known technique.

Ullman [35] is among the most cited computer science reseasovorld-wide and he describes elo-
qguently the difficulty to find prior art for a patent appliaatiabout matrix triangularization that was later
used in an unsuccessful attempt to bring suit to the largeaesisheet manufacturers.

In disciplines like chemistry and biology the patent litera forms the actual documentation of inven-
tions. For software the unique situation exists that theamniother powerful information source that plays
no role in the patent process: the source code itself. Thasngjor handicap when searching for prior
art. There is evidence that cross-citation between thenpatgliterature and the computer science litera-
ture is nearly absent [1]. Compared to software patentsness patents seem to contain relatively more
references to the non-patent literature [2]. Nonetheldgsworld of software and the world of patents
seem mostly disjoint. From this follows that computer stiggs are currently not well-aware of the patent
literature.

We may conclude that it is urgent to find new ways to establighr art. One way is the creation of
public web sites that solicit and award proofs of prior arsdems reasonable to include procedures in the
patenting system where the public can submit prior art ajaiatent applications.

Another way for establishing prior art is the patent systégali. Suppose the IsNot application is
rejected. This fact can have a very positive impact: all thénts in the application are considered to
be un-patentable and this blocks future patents on thedsstaéed in the rejected claims. In this way,
a rejected patent application contributes to building uprpart. It is conceivable that major companies
follow this strategy in order to prevent patent applicasiby competitors or to provide indemnity to clients
against intellectual property claims.

8.5 Implications for Open Source Software

There has been active opposition from the Open Source S@f@sS) community against the emergence
of a system for software patenting. As discussed earlieetttiGn 8.2, the assumption that open source
software products allow inspection at a syntactic levebkdus imply a greater risk for infringement detec-
tion. To establish that this risk would be higher requireggy\clear understanding of what constitutes an
infringement of a software patent and how to establish sndhfaingement. As discussed earlier, exactly
this understanding is missing. On the contrary, OSS praduodmpanies or individuals may often afford
to distribute quite vague functional specifications ushngflact that their user community is willing to take
some risks and to accept some trial and error, whereas pecglotclosed software components need to
specify in meticulous detail what is to be expected fromrthedducts and this may even give better clues
for those who search for potential patent infringements. sé& therefore no reason why the authors of
open source should be more (or less) worried about the pgalttémplications of software patenting for
their business than the authors of closed software, frorpéhgpective of establishing infringement.

Itis true, however, that the distributed development moélepen source rests upon a legal infrastructure—
open source licenses—that assume that individual autharsand thus have the right to "give away”, what-
ever they write. While this works in the copyright systemsiincompatible with patents, since individual
developers can no longer assume that they own what they,\aritk can thus never know whether they
have the right to "give it away” through open source licensBsis is a subject of further research in the
course of the on-going study.
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Many commercial manufacturers are now disclosing souroeemulimited licensing schemes while
making use of substantial copyright protection. The vamadf licensing schemes has much impact on the
economic models used and only some licenses lead to the nebetted! cost reduction that many people
consider typical for open source software. Source pricimdjsource disclosure are independent matters:
open source software may even be quite expensive in some ¢aibet were not the case (in principle) the
whole patenting system should be considered irrelevantastsecause it only protects users and producers
of disclosed information.

8.6 Implications for education

Patent law requires that a patent should be non-obviouspei@on of ordinary skill in the art”. Note that
this skill regards @echnicalart and that the person is not expected to have any legal kedlgelor ability to
interpret the legal meaning of a software patent. As alredderved by Ullman [35], it is unclear what the
technical background of such a person should be: rangimg &reelf-educated programmer, via a bachelor
or master in computer science or software engineering, tofgsional researcher in these areas. If we
consider the Software Engineering Body of Knowledge (SWEH®4]) as approved by IEEE, we are
pretty sure that a person with that technical knowledge &bieto read or interpret software patents let
alone determine potential infringements. The patent-awaftware engineering life cycle (Section 3) also
requires an increased level of awareness of software gaemng software engineers as well as the skills
to turn this awareness into deeds.

It is clear that the current education of software enginearbsthe future requirements imposed by a
patenting system including software patents will be dranais far as we aware, there is no curriculum
worldwide that is prepared for this. Governments shoul@stn the development of such curricula and
in major retraining of professional software engineers.

8.7 Implications for government-funded research

Software is developed in many research projects that argylfiended by national governments. Most of
these project follow a traditional software life cycle tigatores patents. In order to avoid that governments
become vulnerable for extensive infringement claims, tteyuld require that these projects switch to at
least a patent-aware software life cycle. This will reqeixéensive additional funding for these projects.

8.8 Implications for the debate on the software patents
The introduction of software patents in any form immediataises the following questions:
a What constitutes prior art, and what is the status of exagtirograms.
b How to avoid trivial patents.
¢ How to design a patent-based software engineering lifeecycl
d How to design a patent aware life cycle (less crucial but eoanally vital).

In the recent debate in the EU we get the impression that geeiftly rejected) directive "on the
patentability of computer-implemented inventions” (safte patent directive), as it stands would lead to
de-facto software patents (in spite of the CllI jargon) withthe prerequisite clarification concerning the
issues listed above, thus creating unpredictable leda fae many parties involved.

Amending the directive to such extent that there is no legalsdileft for the protection of any software
components deprives manufacturing companies from legahmavailable to them now, and thereby intro-
duces additional risks just as well. This seems to lead tpdiséion that neither the directive nor a version
of it that cuts out any IPR protection for software composédat against infringing software components)
is a step forward.

The rejected proposal seemed to focus on software/harcd@anponent specifications that constitute
a vital part of ClI's. The functional specification of a urstgiven (as part of the proposed CllI architecture)
and then an infringement may result by producing a softwaneponent that meets the specification even
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if the manufacturer has shown the ability to implement thecffration by means of the description of
a piece of hardware. Thus some branches of industry propmeke(standably) a capability to provide
this form of protection. Unfortunately, the resulting seapf IPR and infringement protection has been
insufficiently demarcated.

The modularization paradox Some assume that by requiring that embodiments of a pateetdfi@cts
that depend on laws of nature (though excluding softwareuak)sconceptual problems can be solved.
This cannot be excludguer sethough it may get paradoxical as follows:

e One may describe an invention as an application in techyolather than dealing with laws of
nature.

e One may consider computer programs as software and one s@mgaisider software as belonging
to technology.

e Now consider computer progranisand@ where(@ provides a context within whicl? may work.
On the one han® + @ cannot be patented as it is 'software as such’, on the othet Ramay be
patented because of its role it may play in the contex@dfvhich is a technical context given the
above assumptions).

Taking this observation to the extreme: in a context whefevsme as such cannot be patented and
technical effects are required, one may be tempted to sptiftavare invention into claimed components
and stated components where the stated components aré tharjustification of the claimed components.
Interestingly this introduces a tendency to trivialize ¢ep& description. More importantly, however, the
whole state of affairs witl® and P+ @ is conceptually inconsistent. Therefore the dogma’s thiavare as
such cannot be patentaddtechnical effects are required make sense only in a settirege\one assumes
beforehand that a collection of software components n@mesents a part of technology.

How to move ahead? Given the fact that world-wide a large number of de-factdvgafe patents exist
(even if a jargon is used that suggests these patents to Ioetbfea nature) it is already now important for
the EU to initiate substantial research and developmeihéoclarification of the questiorss-d mentioned
above. On the basis of such work technology can be develdpedakes into account all existing patent
databases. In successive stages limited possibilitieth égprotection of

e software/hardware components specifications,

e software component implementations,

e software architectures,

e software processes (software engineering methods)

may be developed.

By doing this kind of work the EU will possibly lead the way inghisticated use of software patent
databases while at the same time preparing for patentingatigns that really work. In terms of software
engineering these regulations themselves are just somredbstandard concerning the software process.
It is clear that such a standard should only be enforced i&d $ubstantial informal backing and if the
technology supporting it is sufficiently sophisticated.

We expect that in the long run software patents will indeeérg® and that this will lead to a wealth
of supporting technology. What is at stake here, is the tisk the EU misses the opportunity to leap
ahead by developing sophisticated legislation in whiclivemfe is a first class citizen aradso misses the
opportunity to develop the technology for supporting swegidlation.

That leads us to this position: a sophisticated patentistesy for (categories of) computer software
will enhance software technology in the EU, provided that¢bnsiderations given here are addressed on
a reasonably grand and effective scale. Introduction offtavace patenting system without these prereg-
uisites in place will have disappointing effects. The opims against the proposed directive as well as its
rejection in the parliament are a manifestation of thesagtisinting effects.
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8.9 Integrity axiom for software patent authors and owners

We recommend to add the following integrity axiom to the asgstions about software patentsvery
patent which is either live or in the application phase esgges the views held by its authors and owners
in the following way

e The described invention did not conflict with prior art (iretmost general sense of this expression)
when it came into existence and by definition has been so @vee In addition, the patent is
non-trivial at that same moment in time.

e The patent authors rightly claim as professional softwaggreeers the IPR for said invention.
¢ This IPR entitles them to economic revenues in an enforeible

¢ If the patent is owned by an organization that employs one arenof its authors, the relevant
management layers of this organization share the viewsdstdiove.

This axiom is non-obvious because filing a patent appliodi@n action by some agent and the axiom
is about the mental state of that agent.

One might drop the integrity axiom in which case softwareeptihg becomes some form of gaming
not primarily based on the meaning of the patents but rathéneir tactical and dynamic properties. For
instance, a company might file a sequence of trivial patersistp exhaust the capacity of an economic
opponent to effectively complain about these applicationsrder to arrive at a stage where IPR can be
claimed even if it is not justified in real terms. But if the pnlay to get something out of patents would
be along these lines we tend to agree with Knuth [25] that theleventerprise is flawed. The integrity
axiom excludes tactical patenting which is not based omlldi facts. This is very similar to scientific
publications which are also supposed to adequately repraséhor’s views.

8.10 Aresearch agenda for software patent research

Taking software patents seriously means designing patgsyistems and studying their implications. Here
are some suggestions for a research agenda.

Current status of software patenting regimes One should take into account at least what happensin the
USA, the EU, Japan, India and probably more. The Gauss daabentioned earlier is an example of such
work. Here one finds the systematic investigation into the-miviality and prior art violations of existing
patents. We can imagine that a patent monitor is developéchvenables the public to systematically
submit their opinions about existing patents. In additiariaus forms of text-mining and cluster analysis
can be employed to unlock the knowledge in the patent databas

Revision proposals concerning the various regimes Several proposals have already been made for
revising the various regimes. These should be studied amgaeed in detail.

Designing possible software patenting regimesThere is no reason to believe that one unique software
patenting regime can be designed, assuming that one ekats hus many different regimes should be
investigated. For each regime a set of questions has to thedsetvhat constitutes prior art, what is an
infringement, how to define the particular ‘patent speakl &s semantics, definition of the appropriate life
cycles, and so on.

An important step might be to develop a collection op hyptithésoftware patents, i.e., rewrites and
perhaps simplifications of the software development hjstomwhich known developments are ordered in
such a way that some steps can convincingly be patented.iStoeital development of computer software
might even be simulated in a game-like fashion in order tdythe impact that some patents (had they
existed) might have had.

9US Patent Law requires a declaration from each applicatihgtthat "he believes himself to be the original and firseintor of
the [technology] for which he solicits a patent.”
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Collection of prior art A crucial element in any patenting regime is the role of pardr We propose to
investigate the possibilities for

Formalizing prior art, i.e., all relevant knowledge abooftware. This would include patents, (non-
)academic publications, and any other relevant infornmatio

Formalizing the claims in patents, although it is uncleawtat extent this is possible or even de-
sirable. Although ambiguity in patent claims can be harprgame amount of ambiguity should be
tolerated. One role for judges is interpreting these anitiégin light of technological developments
that occurred after the claims were written, and other cedrigrcumstances. It would be difficult if
not impossible to retain such ambiguity if patent claimsev@rmalized.

Comparing formalized patent claims with formalized pridr a

Automated searches for patent infringements in existirfigveoe, given formalized patent claims.

We believe that this research agenda can contribute to sisawf the patent system and may even lead to
a form of software patents that behave as intended: dissg¢enine knowledge about inventions and give
rewards to true inventors.

9 Conclusions, policy suggestions

Our main conclusion is that patents are too important to figddawyers and economists and that the
only way to fully understand the ramifications of softwarégpds on existing software engineering is to
completely reinterpret the patenting system from a sofweangineering perspective. This will require
extensive study and will also create competitive advargégrethe EU.

9.1

1.

9.2

Conclusions

Software is both human-readable and computer exectabithis makes it unique among patentable
artefacts. The requirement that a patentable inventionldhnake “a technical contribution” leads
to unnatural descriptions of software inventions and toé@tpate claims.

. There is a need for a patent life cycle that can be used terhetderstand the patenting process; in

this paper we propose such a life cycle. Since software dpeet work worldwide, the patent life
cycle should abstract from specific patenting regimes (ES, Japan).

. We propose software life cycles that are patent-awarerideve), patent-based (offensive), and IPR-

based (includes copyright, patents and secrecy). Theyes@eud to reconcile software engineering
practices with the patenting system.

. Adopting any patent-related software life cycle incessathe costs of software development.

. The fact that patenting of certain computer implementedntions might be reasonable should be

considered independently from the implications of purévearfe patents. New forms for the protec-
tion of software inventions should be studied.

Policy suggestions

We come to the following policy suggestions based on theyaiggjiven in this paper:

1.

The European Patent Office should require that patentcapiphs mention all prior art (not only
from the patent literature but especially from sourcesidatthe patent literature) that is known to
the applicants. In practice, disclosure or even awarerfge$on art is avoided for legal reasons (see
the discussion on “Chinese walls” in Section 3). This is adasirable situation since it undermines
one of the primary roles of the patenting system: acting asoavledge dissemination mechanism.
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2. A public effort should be launched to scrutinize (“garbagllect”) the European patent data base
and look for trivial software patents. Such a public validaphase should become part of the patent
application procedure.

3. The sources on which prior art searches are based shoelddreled in the case of software patents;
in particular web-sites, mailing lists, and software seucode should be permitted as sources of
prior art.

4. Governments should make major investments in desigratenp-based curricula for software engi-
neering and computer science as well as in retraining pnogfar professional software engineers.

5. Governments should require that all software developriext takes places in projects they fund
follow the patent-aware software life cycle. Otherwiseygqmments may become vulnerable for
infringement claims.

6. Rejected trivial software patents are a tool for esthbig prior art. The EU should launch collabo-
rative efforts to collect and categorize prior art in softav@angineering. This will lead to a defense
against software patents from outside the EU and it will @dweance the level of knowledge and
technology to effectively handle patent information.

Although we have mostly argued for the elimination of tripatents and do not draw the conclusion that
software patents are a bad idea under all circumstancesmwwtresist to conclude this paper with a quote
from the world-famous Donald Knuth, professor emeritusrfrtanford University, in a letter to the US
Patent Office [25]:

The basic algorithmic ideas that people are now rushing teeptare so fundamental, the
result threatens to be like what would happen if we allowetthars to have patents on indi-
vidual words and concepts. Novelists or journalists wouddulmable to write stories unless
their publishers had permission from the owners of the wotdigorithms are exactly as basic
to software as words are to writers, because they are theamhtal building blocks needed
to make interesting products. What would happen if indi@idawyers could patent their
methods of defense, or if Supreme Court justices could ptitein precedents?
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