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Abstract

Software patentsposea seriousthreatto the softwareindustry The Leaguefor ProgrammingFreedom
comprisesover 600 individual softwaredevelopersbusinespeople,professorsstudentsand computer
usersconcernedaboutthis threat.The Leaguefavorsthe introductionof legislationto eliminatethe threat
posed by software patents.

Caveat

Most companiesare now beingforcedto apply for softwarepatentsfor defensivepurposesThe League
doesnot advocatethat suchcompaniesceaseapplying for such patents;nor doesit advocatethat they
unilaterally dismantle their software patent portfolios.

Note

This documents large becausét containsmanyappendicesontainingsupportingmaterial. The maintext
can be read in less than twenty minutes.
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1. The Threat Posed by Software Patents

We canbestillustrate someof the problemsthatsoftwarepatentscausethroughthe useof animaginative
scenario written in the style of the well-known computer exploration game “Adventure”:

Welcome to Patent Adventure V3.4, ----------——--- All Rights Reserved 1994.

You are the CEO of AcmeSoft - a fairly successful software company. You are at your
desk. Suddenly the fax machine rumbles...

Command> READ FAX

It's from SharkTech! They’re claiming that your company’s product “Acme Professional”
violates their software patent “Distinguishing Nested Structures by Color”. They want 1%
of your wholesale price in royalties.

Command> GIVE ROYALTIES
Now they want 5%.
Command> GIVE ROYALTIES

That satisfied them. Hmmm, the fax machine is humming again. It's from ParaTech!
They're claiming your company’s product “Acme Professional” assigns clients to
whichever server process is least busy, and as a result want 3% of your wholesale price
in royalties.

Command> IGNORE THEM

ParaTech have decided to take you to court. Do you want to settle for 10%, pay $800,000
in legal fees, or circumvent the patent?

Command> CIRCUMVENT

Your programmers say they can’t circumvent the patent without hurting performance ---
causing you to lose you 30% of your customer base. Do you want to circumvent?

Command> CIRCUMVENT

You've lost 30% of your customers! The fax machine is going again. This time it's from
MeanTech. They're claiming your company'’s product “Acme Professional” violates their
software patent on storing document images on a CD ROM along with an automatically
generated index, and because they are a competitor, they do not want a royalty. They
want you to remove the violating code or stop shipping the product. What do you wish to
do: 1) Ship 400 floppy disks instead of one CD ROM. 2) Go to court. 3) Stop shipping the
product.

Command> GO TO COURT
Legal fees are $600,000. Current funds are $400,000. You've gone broke!

Do you want to play Patent Adventure again?> DEFINITELY NOT



While the abovescenarioais fictional, it is far closerto the currentsituationthan manyin the software
industry realize. In reality:

* IBM holds patent#4,965,765vhich coversthe useof different colorsto distinguishthe nesting
level of nested expressions.

 Patent #5,249,290 covers assignment of client requests to the server process having the least load.

» Patent#4,941,12%oversusingadigital cameran conjunctionwith characterecognitionsoftware
to store and index documents on a CD ROM.

* And IBM really doeschage small companiesl% of royaltiesto licensea single softwarepatent,
and 5% for its entire portfolio.

The softwarepatentsystemis clearly out of controlandif not caughtsoonwill changethe face of the
softwareindustry forever Two thousandnew software patentsare grantedeachyear They are being
grantedon softwaretechnologieasdiverseandmundaneasfile serversandword processordt is already
dangeroudo createproductscontainingdatacompressioror public key encryption,and recently major
inroadsweremadein thefield of multimedia.Herearesomemoreexamplego helpgive you afeelfor the
scope of the problem:

* A spreadsheah which eachcell hasa “next cell” attributedefiningthe next cell to advanceto
after having entering data into the current cell. [#5,121,499].

* A spreadsheet in which a single cell can contain multiple (possibly optional) fields. [#51347,61

» A word processothat hasa featurethatallows you to specifythata portion of the text shouldbe
shaded- suchas may be usefulwhenrevisinga manual- by enclosingthe relevanttext within
commands that turn shading on antd [@4,924,41].

* Use of a host independent network byte ordering. [#4,956,809].

* A parallelizing compiler that estimatesthe executiontime for eachof a numberof different
parallelization conversions and then selects the one that it thinks will be the fastest. [#5,151,991].

» Simulating the accesstimes associatedwith a CD ROM by slowing down a hard disk.
[#5,121,492].

Thesearejust a few of hundredsof softwarepatentsthat posea critical threatto all softwaredevelopers,
large andsmall. Many moreexamplesare containedn AppendixC. The fact thatthesepatentsall cover

trivial ideasis significant,but not the only reasorfor the difficulties. In this documentwe aguethatthe

nature of the software industry makes it an inappropriate subject for the granting of patents.

2. What Makes Software Different?

The patentsystemhasservedus for morethan200years.(SeeAppendixA for a brief explanationof the
patentsystem)Overtheyears the patentsystemhasadaptedo all sortsof emeging technologiesSowhy
is it failing now?

The reasonis that softwareisn’t just somethingnew Softwareis somethingfundamentallydifferent.
Abstractandslippery it doesnt conformto theordinaryconstraintof therealworld of objects.Thenature
of softwarehascreatednot only a differentkind of intellectualchallenge put a differentkind of industry
with its own particulareconomicstructure.To this is being applieda 200 year old patentsystem.The
following sectiondescribethe specialpropertiesof softwarethatmakethe applicationof the patentsystem
inappropriate.



2.1 Software is More Complicated

At the top of the list is the complexity of software.Becausesoftwareis largely free from physical
constraintscomplexity hasgrown to the currentstatewherea single lage computerprogramcannotbe
completelyunderstoody any oneperson As the highly acclaimedcomputerscientiste. W. Dijkstra has
stated:

In computer ppgramming our basic building block, the instruction, takes less than a
microsecond, but our pgram may @quire hours of computation time. | do not know of
any other technology thangramming that is invited to cover a grain ratio of 10"10 or
more. The automatic computday virtue of its fantastic speed, was the first tvjgle an
envionment with enoughdom’ for highly hierachical artifacts. And in thisaspect, the
challenge of the mgramming task is without @cedent.

--- E. W Dijkstra, A Discipline of Programming, 1976.

This capacityfor complexity is a greatstrengthbecauseat permitsthe creationof highly sophisticated
products.But it alsomeansthat mostproducts,simply by their very complexity aredependenbn a vast
range of software technologies.

In mostotherindustriesa productwill containperhapswenty parts.In the caseof sophisticatedonsumer
goods,suchasvideo camerasye could raisethis to 1000 parts.Neverthelessthe constraintsof thereal
world ensurehatthe complexityof the productcannotbecomeoo great.Software howeveris essentially
freefrom theseconstraintsA majorcomputemprogramcancompriseanywheregrom 100,000to 10 million
lines of code.In mostotherindustriesa productwill involve technologiecoveredby justafew patentsin
the software industrya product can contain thousands of inventions, any of which might be patented.

For instance gvenwhenbuying somethingasmundaneasa word processqryou might be ableto choose
betweena word processomwith built-in spelling checker ability to format multi-column text, and an
outline editor; a word processomith proportionalfonts, an equationeditor andkanji capabilities;anda
word processothat hasstyle sheetsa pagepreviewer and documentinterchangefacilities. And this is
only the start. When you look closely you will find that eachword processoractually incorporates
thousandof differentuservisible featuresTensof thousandsnorefeaturesexistinside that are visible
only by a programmerThe total numberof featurescontainedn somethingassimpleasaword processor
is enormous.Thus, patentsmake the legal risks and expensesassociatedwvith developingeven well
understood software frightening.

2.2 Software is More Abstract

While softwares complexity makesa typical computerprogramdependenbn many different software
technologies, softwargabstraction makes it @ifult to partition these technologies.

In mostindustriespatentsearchesrefairly easyto performand providefairly solid results.Patentsare
typically targetedat a particularproductin a particularindustry andassuchcanbe readily classified For
example atypical patenttitle might beMethodfor increasinggrain throughputin a combineharvesterby
means of an aiforced hopper

In contrast,the natureof softwaremeansthat much of it is very abstract. As a consequencesoftware
patentsare often abstracteventhoughtheir titles can soundspecific. For example,patent#5,175,857,
Systemfor Sorting Recods Having Sorted Strings Each Having a Plurality of Linked ElementsEach
ElementStoring Next Recod Addresshasa ratherspecific-soundingitle, but is in fact a ratherbroad



patentcoveringa well-knownalgorithmcalled“Quicksort” whenimplementedusinga linked list. Sorting
is a fundamentabuilding block of software,andits implementatiorusinglinked lists could be performed
by any programmemorking in any areaof softwaredevelopment-- without the programmeievenbeing
consciouhehadaccidentally‘invented” anything.The“Quicksort” algorithmandlinked lists bothappear
in one form or another in many undexduate Computer Science textbooks.

The complexityof softwaremeanghatit is dependenbn manytechnologiesThe abstractiorof software
meanghatit is hardto classifythesetechnologiessothereis acombinatoriakexplosionof potentialpatent
coverage which removes any kind of certainty about what is patented and what is not. The result is that:

» Software patents are expensive to search.
» Software patents are expensive to analyze.
» Software patents are expensive to fight over in court.

In short,becausef their broadcoverageand complexity softwarepatentantroducefar moreuncertainty
thando their non-softwarecousins And uncertaintyis badfor businessUncertaintymakesit difficult to

decidethebeststrategyto pursue Which patentamightyou bein violation of? Will the patentownerstake
any action?Whatroyaltieswill theyrequest®ill theysueWill you be ableto getthe patentoverturned?
What damages might be awarded?

Thesearenot questionghatcanbeincorporatednto the smootheverydayrunningof a businessTheyare
not questiongomparablevith concernsabouttuningadvertisingor productionineficiencies.Ratherthese
are issues that can kill products stone dead and destroy companies.

The penaltiedor patentinfringementcanbe severeThe mostfamouscasewasPolaroid v. Kodakin which
damagesmountedo $900million - with a further $500million reportedlybeingspentby Kodak buying
cameras back from consumers. More recently:

... a US District Court jury in California awded $1.2 billion in damages based on the
companys claim that Honeywell, which developed the first lasesgyr the 1960s, had

subsequently and “willfully” apprpriated a special jrcess Litton patented in 1978 for
coating the instruments’ high-@cision mirors.

--- Photonics Spectra, October 1993.
2.3 Software T echnology Evolves Rapidly

As if complexity andabstractionwere not enough the softwareindustryis developingmuchfasterthan
otherindustries--- eventhe computethardwareindustry Conventionaindustriestypically producea new
generatiorof productseverytento twentyyears.This hasbeenreducedn recentdecadeshanksto “lean
production” and “time-basedcompetition”, but evenso the rate of productgenerationachangein the
software industry is far higher than that of other industries. The presence of patents that last for 17 years is
thereforeextremelyalarming. Think back 17 years.Graphicaluser interfaceswere virtually unknown.
Desktop publishing didn't exist. MSDOS didn't exist. Neither did PCs and Macintoshes.With
microprocessordoublingin speedevery?2 years this qualitativechangean the natureof softwareis likely
to continue.Comparethis rate of progressto that of other industriessuch as the aircraft industry In
software,17 yearsis a very long time. The existenceof patentsl7 yearsagoon what might then have
seemednon-obviousor esoterictechnologieswvould be extremelydamagingtoday Likewise, much of
what may be considered non-obvious tqddll be seen as being fundamental and obvious tomorrow

Oneconsequencef this rapid changeis thatresearchs gallopingaheadof developmentMost industries
couldbeconsideredo be“waiting” for newideas.In mostindustriest costsmoremoneyto comeup with



and evaluatesuitableideasthan it doesto bring themto market.In contrast,the softwareindustry is
completelyoverloadedwith new ideasand innovations.In software,the costsare reversedit’'s easyto
comeup with newideas butvery difficult to developproducts Theideabehindmostsoftwarepatentscan
be codedin just 20 lines of code,but any programincorporatingthatidea- alongwith manyothers- will

be athousandimeslarger. It is thewriting of a programthattakesall thetime, not comingup with ideas.
Theresultis thatthe softwareindustryis awashwith innovationandit will takemanymanyyearsfor the
industry to catch up, if ever

This rapidrateof evolutionmeanghatthosewho areinvestingtime creatingandlodging patentsarevastly
outpacing those who are investing effort bringing such ideasto market. By the time an immature
technologydevelopgo the pointwhereit canbeincorporatednto productsjt hasa dozenor morepatents
on it that render it commercially intractable.

The consequencef all thisis thatit is now difficult orimpossibleto producenewproductsin the software
industry without violating numerouspatents. The uncertainty that this introducesinto the product
developmenprocessasto be seento be believed.The sightof personnebf massivesoftwarecompanies
scramblingto rework their softwareso asto circumventpatentson trivial ideasthat werein usetwenty
years ago, but not documented because they were too obvious, is now a sad reality

2.4 Software Doesn’'t W ear Out

A traditionalalgumentfor patentdn generals thattheyencouragénnovationin fieldsthathavestagnated.
Experienceshowsthat mostmajor industriesgo througha “sunrise” phaseof rapid growth during which
the first 80% of good ideasare discoveredand incorporatednto products.Finding thesegood ideasis
usually easyin theseearly stagesand evensomeexponentf patentsacceptthat patentsmay retardan
industryduringthis first phaseof chaoticgrowth. However theyamguethatonceanindustrymaturesgood
ideasare harderto find, andthereis a tendencyfor matureindustriesto operatecomplacently(and non-
innovatively), merelysatisfyingtheir customersheedto replaceproductsthat haveworn out. Theremay
be scopefor innovation,but it might requiretoo high a capitalinvestmentn researcho be tempting.In
matureindustries,it is algued, patentsencouragennovationby rewardingcapitalinvestmentin research
with a monopoly in the market for the results of the research.

However thisargumentdoesnt applyto softwarebecausaoftwaredoesnt wearout. A computeiprogram
that is fully debuggedwill performits function forever without requiring maintenancesr modification.
Whatthis meansds thatunlike socksthatwearout, andbreakfasterealthatis eatena particularsoftware
productcanbe soldto a particularcustomerat mostonce.If it is to be soldto thatcustomermgain,it must
be enhanced with new features and functionality

Theinevitableconclusionis that,evenif thesoftwareindustryapproachematurity anysoftwarecompany
that doesnot producenew andinnovativeproductswill simply run out of customersThus,the industry
will remaininnovativewhetheror not softwarepatentsexist. The needfor a patentsystemto encourage
innovationin matureindustriesdoesnt apply to the softwareindustry A maturesoftwareindustryis not
going to gain any benefitsfrom the patentsystem.And evenexponentf softwarepatentssuchasPaul
Heckel, admit that during the early stages software patents will retard the industry

2.5 Software has Different Economics

Previoussectionshaveshownthat softwarepatents at the very least,introduceconsiderablaincertainty
and imposea significant businessoverhead.This would not matter so much if the softwareindustry
naturally provideda financial infrastructurethat could supporta patentsystem.Softwareis not the only



complexproductaround:a jumbo jet probablyincorporatesover 100,000different parts,many of which
will becoveredby patentsHowever in all suchindustriesthe physicalityof the parts,andthe costof their
massproduction,meansthat their costdwarfsthe legal overheadsA typical jumbo jet part (e.g.a small
panel)might cost$100to manufactureA typical softwarecomponen{e.g.a line of code)deployedin a
mass market application costs approximately $0.00001 to manufacture.

To seethe effect of the patentsystemon the economicf the softwareindustry let us modelthe product
cycle in three stages:researchdevelopmentand production. The cost of eachstagein relationto a
products total cost varies by industry:

Reseach Development Production

Pharmaceuticals Medium High Low to Medium
Automobiles Medium Medium Huge
Air craft Medium High High
Software Tiny Huge Low

Softwarehasa very low researctcostbecausalevelopmentasnot beenableto keepup with research,
andtherearethousand®f ideasjust waiting to be exploited.Also, a coreideaoften requiresjust a few
lines of code to implement.

Softwarehasa high developmentostbecauset takesa lot of humaneffort to write production-quality
software.An importantaspecbf the softwaredevelopmentostis thatit mostly consistsof peoples time.
This meansthat somebodywith nothing but a computerand a lot of time on his handscan develop
softwareeventhoughthey do not havea lot of capital. Thus, while developmenis expensiveijt is still
accessible to the individual - at least for small products.

Dependingon how muchsupportis provided,softwareproductioncostsarelow. Eachproductconsistsof
justafew floppy disksat $0.50eachanda manualhich canbe printedfor lessthan$5. Typically software
sells for in excess of $100.

Now considerthe impact of the patent systemon thesevarious industries. The cost of patentsis
proportionalto thedevelopmentostbecausét is theamountof stuf thatyou actuallyputin your product
that determinehow many different patentsmay be involved. In otherindustries productioncostsdwarf
developmentcosts, and so the overheadof the patentsystem(on the developmentcost) is a minor
componenin the entireenterpriseHowever in softwarethe entirecostis developmentandso the patent
systemrepresent@an enormouscostto the industry The autoindustry would screamif the government
affected productionmangins by just 1%. The softwareindustryis beingprogressivelysluggedwith what
will be a far greater impediment, but so far has not reacted to the threat coherently

The effect on large companiess thatthey will haveto incorporatethe patentprocessnto their software
developmeniprocesssetup bulky legal divisions, getinto the businesof cultivating defensivepatent
suites,and perpetuallynegotiateroyalty paymentsandsettlelawsuits.For mostbig companieghatfocus
on developingsoftware,suchactionwill for a time allow themto survive, for with enoughbroadand
trivial patentsin their suite they can threatenvirtually anyonewho threatenghem. But they will also
probablyencountecompanieshat do not developsoftware; thataredemandingoyaltieswith thegloves
offl Becausesuchcompaniesavea distinctadvantagavhennegotiatingroyalty licensesijt is likely that
corporate evolutionary selection pressures will make them more numerous in the future.

Big companiewill alsoexperiencdifficulties with smallcompanieghatdecideto usebroad,but trivial,
patentsto defendmarketnichesagainstlegitimate competitors. A recentexampleis StacElectronics,a
smallcompanymakingdatacompressiorsoftware who apparentlyboughta softwarepatentfrom Ferranti



in England so that they could prevent Microsoft from including a data compression feature “Doublespace”
in MSDOSV6.0. This lawsuitwaslaunchedover a yearago,is still going, andhascostboth sideshuge
amounts of money

The effect of software patentson large companiesis bad enough,but to a small companyit can be
crippling. Large companiesnayalreadyhavea legalinfrastructureput mostsmallcompaniesnustrely on
the adviceof externalprofessionalsvho chage whatseemhigh rates.Large companiesnayfor atime be
ableto acceptpatentlawsuitsin their stride,but smallcompaniesanbewipedout by a singleone- fair or
not.

For many small companiesthe prospectof being suedover a patentinfringementeven if the caseis
ungrounded and would ultimately fail is so terrifying, that many companieshooseto give all patents
they know abouta wide berthratherthanrisk the possibility of anykind of patentchallenge Patentsand
patentlaws areso complexthatevenan ungroundedawsuitmaytakea yearto resolve simply becausét
may behardto provequickly thattheothersidedoesnot havea case Meanwhilehundredof thousand®f
dollars in legal fees will be spent, crippling thegtrsoftware company

Thus,whereasmostlarge pharmaceuticahnd aerospaceompaniecanaford to conductongoingpatent
battlesto resolvethe scopeof various patentsthe small playersof the softwareindustry cannot.As a
result, they will attemptto steerwell clearof patentsmakingthe patentsevenmore powerful thanthey
were ever intended to be.

In summary the maginal costto producesoftwareis very low. The value of that softwarein the
marketplaces oftenvery high. Thereforejf suficient volumeis attained profit magins will alsobevery
high. This is the main reasorthe softwareindustryis ableto attractventurecapital,andis a reflectionof
the valuethe industryis deliveringto society Softwarepatentsby introducinguncertaintyandrequiring
the payment of unavoidable royalties, have the potential to destroy this leverage.

2.6 Software is Successful Because of Market-Driven Properties

As we haveseenthe softwareindustryhasa surplusof newideasandtechnologieswhathappengo them

all? Well, of course,eventuallythey appearin products.However becauseof the complexity of the

products,the processby which this happensis more involved than in other industries.Typically, the

technologyis socomplicatedhatbringingit to marketasa simple,workableproductis agreaterchallenge
than performingresearctto createthe enablingtechnology Becauseof this, todays successfukoftware
companiehavebecomesuccessfulamgely becausehey are marketdriven, ratherthantechnologydriven

companies.These companiesdidn’t build software becausethey thought it would be fun to build

somethingno-oneelsehadbuilt before;rathertheysetoutto build productshatwould meettherealneeds
of the market place. As Oracle Corporation clearly states:

Whether a softwarprogram is a good one does not generally depend as much on the
newness of a specific technique, but instead depends on the unique combination of known
algorithms and methods. Patents should notgot such methods of innovation.

--- Oracle Corporation Policy on Software Patents (See Appendix F).

Borland didn't invent compilers. Microsoft didn’t invent operating systems.Novell didnt invent
networking.Sundidn’t inventUnix. Apple didn't inventthe graphicaluserinterface.Oracledidn’t invent
the databaselt turnsout thatnearlyall successfusoftwarecompanieaveconcentratean constructing
betterimplementationf alreadyexisting technologiesThe marketrewardedthesecompaniesecause
they providedthe marketwith whatit wanted:productsnotideas.Thesecompanieslidnt havea hordeof



researcherg/orking in obscureieldsin the hopethatoneof themwould discoversomethinguseful.In the
softwareindustryideasarelike air. The hardpartis decidingwhich ideasto choose.The focusof these
companiesvason “doing it right” ratherthanon “doing it first” or “doing it differently”. By allowing other
companiedo monopolizenew technologiespatentsstrike at the very essencef the softwareindustrys
business philosophy

All of the above mentioned companieshave relatively few software patents (see Appendix D).
Furthermorethe patentsthey do hold tendto haverelatively narrowclaims. For instancesomethinglike
enhancecderror recoveryin a networkfile systencacheratherthanimage storageand retrieval system
This is aresultof their focuson developingtheright productat theright time, ratherthanon trying to be
the first to leapinto every new technology Opportunitiesfor mainstreansoftwaredevelopergo obtain
important softwarepatentswill be somewhatimited. Most companiesdont spendtheir time thinking
aboutwhatthey cando that no one elsehasdonebefore,but on which techniquedo turn into products.
Softwarepatentswill hurt successfutompaniebecausaheywill preventthemfrom doingwhattheydo
best: bringing technology to market, not because it is hatAbecause the time is right.

In summaryit is easyto be thefirst to developa new softwaretechnology(suchasdesktopvideo). The
hard part is to transformthat technologyinto a useful productthat solvesa real customerneed. By
rewarding researchcompaniesrather than developmenttompanies software patentsharm an industry
whose value is lgely a result of development.

2.7 Conclusions

The software industry is significantly féifent from other industries that are subject to the patent system:

* Software is More Complicated.

 Software is More Abstract.

* Software Echnology Evolves Rapidly

 Software Doesn’Wear Out.

 Software has Diérent Economics.

 Software is Successful Because of Market-Driven Properties.

Thesedifferencesmake application of the patentsystemat bestineffective, and at worst potentially
disastrous.The complex natureof softwarepatents,their abstractionand broad scope,their excessive
longevity, andtheir capacityfor detrimentaleconomidransformationmakesoftwarepatentsa potentially
paralyzing problem for the software industry

3. The Problem of Software Patents

3.1 Problems Developing Software

As aresultof softwarepatentsmanyareaof softwaredevelopmenaresimply becomingout of boundsA
good exampleis the field of text datacompressionThereare now so many patentsin this field thatit is
virtually impossibleto createa datacompressioralgorithm that doesnot infringe at leastone of the
patentslt is possiblethatsucha patent-freealgorithmexists,but it would takea teamof patentattorneys
weeksto establishthis fact, andin the end,any of the relevantpatentholderswould be ableto launcha
crippling unfair lawsuitanyway For the small companyeventiptoeingthroughthe minefield is not good
enough. The mines do not need to ga@be damaging.



A similar situationprobablyexistsfor mostotherrelatively new fields of softwaredevelopmentneural
networks, hypertext, public key encryption, pen based computing, multimedia, “groupware”, and so on.

This patternis setto continue.Until they areeliminated,softwarepatentswill likely jam up development
of all future new areas of software technology

3.2 Problems in the Courts

I'm not familiar with any type of litigation that is any rearostly than patent litigation.

--- R. Duf Thompson, VP and General CounsegrdPerfect.

Numeroussoftwarecompaniesiow find themselves$acing threatsor lawsuitsrelatingto softwarepatents.
Indeeda large softwarecompanymight face perhaps or 10 suchthreatsat any onetime. As with most
otherlegal mattersthereis a tendencyto try andkeepsuchmattersquiet, but occasionallythey do spill

over into public viewExamples of some known software patent disputes are contained in an Appendix C.

IBM hasan extremelylarge software patentportfolio. Very little is known abouthow much different
organizationshaveto pay to licenseit, but a large softwarecompanyshould probably be preparedto

budgetsomewheraround$10million peryear A smallsoftwarecompanymay needto budgetanywhere
up to 5% of gross revenues.

In addition to the threat from large companies,there is also the risk of threatsfrom “independent
inventors”. Take Roger E. Billings, founderand first graduateof his own “International Academy of
Science”:

Novell Inc. is bracing for a battle that could be ¢ierthat anything the company has
faced in the network softweamarket. This battle will be in the courts, whboth Novell
and one of its lagest customers will try to pve that a patent theye@rchaged with
infringing is not valid.

In a suit filed in U.S. District Court, Northern California, last DecemBdlings claims
Novells Net\Ware networkoperatingsystemnfringeshis patentwhenusedfor distributed
computing Billings appliedfor thepatentin February1982,nearlya yearbefoe Net\Vre
hit the market; he won appval in 1987 after twice bein@jected by the U.S. Patent
Office.Billings wantsNovellto fork overroyaltiesrepresenting8% of total Net\Ware sales
through the trial date, or about $220 million.

--- Information Wek, March 16, 1992.

The caseis still in the courts. So far Billings has met with some successBillings claims his patent
#4,714,989s for the conceptof a “file server”, howevey the wording of the patentmakesit difficult to

know exactlywhatit covers.rrespectiveof the meritsof this case--- who inventedwhatwhen---justthe
possibility of 17 yearpatentson enablingtechnologiesuchasthis will havea chilling effect on boththe
software and hardware industries.



3.3 Problems in the Patent Office

There are numerous problems in dealing with software patents within the patent of

* A lack of computing expertise.

 An inability to properly search for prior art.

« Difficulties in classifying software patents.

» An excessiveperiod of pendency- typically 2 years.This time periodis unacceptablyslow in
comparisorto therateat which softwaretechnologyadvanceslnvestmentecisionsarehavingto
be madein thepresencef greatuncertaintyoverwhethera competitorholdsakey patentcovering
the technology being considered.

Other problems that are sometimes blamed on the pafiet &fut are not entirely its fault:
» The application of very low criteria for judging whether a patent is nhon-obvious and novel.

» The 17 year patent term is totally inappropriate to software.

Theseproblemsaremore properlyproblemsthatreflectproblemsin the underlyinglegislation,or at least
the way the courts have chosen to interpret the legislation.

While problemsin the patentoffice may be interestingto talk about,we feel that fundamentallyit is a
secondaryissue.The real problemwith softwarepatentshasnow becomea legislativeone. A legislative
approach is now called for to resolve it.

3.4 Conclusions

The softwareindustry is significantly different from other industries.As a result software patentsare
causing numerous problems for the software industry:

» Problems Developing Software.
* Problems in the Courts.
* Problems in the Patent fidfe.

The problemof softwarepatentss alreadyhavinga directeffect on the softwareindustry But this is only
the start.If softwarepatentscontinueuncheckedthe underlyingstructureof the softwareindustryis going
to be significantly altered.

4. The Effect of Software Patents

4.1 Current Corporate Behavior

“Lawyers afe running aound our industry asking people if they’d like to patent
something,”’said KenWasch,executivalirector of the Softwae PublishersAssociatiorin
Washington, D.C. “Its gotten worse than ambulance chasing, and we tonk it's a
positive development.”

--- Chicago Tibune, March 20, 1989.
Most large softwarecompaniesreby now well awareof the threatthatsoftwarepatentscanposeto their

businesdnterestsandasa methodof protectionare attemptingto build up “defensive”patentportfolios
that can be cross-licensed with othegéacorporations.
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This providesprotectionagainstother large companiesput there seemdittle possibility for any sort of
guaranteedrotectionagainstpeoplelike RogerBillings, who are probably not interestedin signing a
cross-licensingaigreementAgainstsuchpeoplethe future of thesecompaniess very muchatthe mercyof
the courts, and the amount of damages that they choose to award.

For the small softwarecompanyit obviously is not possibleto build up any sort of seriousdefensive
portfolio. The smallcompanyhasto be preparedo paywhatevelicensefeethe big companydemands--

or find a businesotherthandevelopingsoftware.lt likewise needso be preparedor the possibility of a

bloody fight against another small competitor

One anonymousyice presidentof a major softwarecompanycrystallizedhis corporatiors dilemmaand
consequentecisionto register software patents,despitewidespreaduneasewithin the company by
saying: “How does a just man live in an unjust world?”

It is a commonnostrumthat patents‘protect” small companiesrom competitionfrom bigger ones.In

reality, it usuallydoesnt work thatway. Normally, the largestcompanie®wn mostof the patentsanduse
themto force othercompanieshoth large andsmall, to cross-licensavith them. RogerSmith, Assistant
General Counsel for IBM, explains how this works:

The IBM patent portfolio gains us theédom to do what we need to dmtlgh coss-
licensing --- it gives us access to the inventions of others thdhaikey to rapid
innovation. Access is far newaluable to IBM than the fees éceives fom its 9,000
active patents. Thek no diect calculation of this value, butstmany times lger than
the fee income, peaps an ader of magnitude layer

--- “Think” magazine, #5, 1990.

Thus,if asmallcompanytriesto usea patentto “protect” itself againstcompetitionfrom IBM, IBM can
usuallyfind patentdn its collectionwhich the smallcompanyis infringing, andthusobtaina cross-license.
Besides which, if you are a small compathy you really want to try taking IBM to court?

The needto take out “defensive” patentsis likely to be detrimentalto the overall profitability of the
softwareindustry As shownin AppendixC, thereis a strongnegativecorrelationbetweena companys
propensityto patentandits ability to bring to marketinnovative software--- softwarethat provesitself
capable of filling a real customer need.

4.2 Patents as a Selection Effect in Corporate Evolution

Strongparallelscanbedrawnbetweerthefunctioningof themarketandthe notionof survivalof thefittest
from evolutiontheory The successfusoftwarecompanyof today hassucceedetbecausef its ability to
developandbring innovativeproductsto market.However softwarepatentswill makethesetraitsfar less
desirable.The desirabletraits will be thoseembodiedin IBM, Hitachi,and AT&T: an ability to produce
softwarepatentswvithout producingsoftwareproducts Theseraitswill berewardedSomecompaniesnay
be able to adapt to these changes. Those thatvwaidridecome extinct.

To survive,softwarecompaniesill needto de-emphasizdevelopingnewproductso solverealcustomer
needs and emphasize activities more likely to result in obtaining broad patents in newinpgfreds.

Companieghatchoosdo developandmarketsignificantproductsshouldexpectandplanfor suitsalleging
patentinfringement.Having a large patentportfolio will preventthreatsfrom competitorsbut will only
provide a limited defense against those that produce little in the way of products.
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Theresultingchangesn the makeup of the softwareindustrywon't happenovernight,but rather overa

period of perhapgenyears.A lage companythat choosedo continueto concentraten producingonly

softwarewill beableto keepdoingsofor quiteawhile. Eventually howeverit will find mostfutureareas
of technologyrestricted.Then, either as the result of a single calamitousaward for damagespor the

cumulative costs of the patent system, it will find it has become uncompetitive.

4.3 The Future

A vision of patentsentrenchedn the softwareindustryis a vision of stagnationA vision of IBM once
again calling the shots.A vision of companiedike Xerox and AT&T who have proven incapableof
bringing innovative products to market stealing profits from those companies can.

Sucha vision is particularly alarmingto the successfukoftwarecompanyof today the companythatis
skilled in building andbring productso market.SeeAppendixE for alist of someof theomyanizationsaand
individuals that have voiced concern about the threat to the software industry posed by software patents.

Those that have few or no products to sell are likely to pose a serious threat to those that do.

An exampleof a successfukoftwarecompanyof the future might be Public Key Partners.Insteadof
building and marketinga real product,it purchasedhe patentrights to a technology It now collects
royalties from companies capable of integrating and marketing products containing this technology

Being property patentscan be boughtand sold. Somecompaniesspecializein acquiringand litigating
patents. Such companies present another example of the software companies of the future.

Lastly we might seethe softwareequivalentof Gilbert Hyatt. He files very broadpatentsrelatingto some
emeging technology contestghe claimswith the patentoffice for a significantperiodof time, andwhen
the patentfinally issuesattemptgo collectsizableroyaltiesfor the next 17 years.Seefor examplepatent
#4,942,5160riginally filed in 1970, finally issuedin 1990, and titled Single chip integrated circuit

computer achitectue:

North American Philips Corporation ... today announced the signing of a license
agreement for two portfolios of Hyattpatents.

The ComputeRelated Patent Portfolio covers technologies including: fundamental
single-chip miooprocessor achitectue; dynamic random access (DRAM) chip memory
refresh techniques; intelligent keybdarfor computers; techniques foeating random
accesgnemory(RAM)pagesor blocks(for memorymanagememnurposes)computeito-
computercommunicatiorandserial communicationsuchasin networksor automobiles;
and, contol of machines by miorcomputers. In the case of the lattaachines include
disk drives, printer contil in PCs; tape contl in camcoders and VCRs; and conotrof
automobiles.

TheLCD-RelatedPatentPortfolio coverstechnologyincluding: LCD televisiondisplays;
projection LCDs; shades of intensity and color for LCDs; high intensity illumination and
thermal contol for projection LCDs; and otheretated inventions.

--- PR Newswire, November 6, 1991.

Perhapdisturbingly suchpeopleoftentendto be viewedin the mediaandby juries, asbeingin some
senseunsungheroeswho have had their inventionsmisappropriatedy “evil corporations”.(Ford was
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recently orderedto pay $5 million dollarsin damagedo RobertKearnsfor the patenthe hason the
intermittent windshield wiper

4.4 A Question of Economics

Considerthe following equationwhich every software developernow faces.Software patents are
harmful to you if:

royalties profits gained royalties profits lost by legal and other
you + by impeding < you + beingimpeded +  administrative
receive competitors pay by competitors’ costs
with patents patents

For companiesvhosefocusis on building and bringing innovative softwareproductsto marketthe first
andsecondf thesefive termswill berelativelysmall. Thethird termwill be quitelamge dueto thelikes of
IBM. It alsohasalarge positiveuncertaintypecausesomeindividualswith patentsout with no productof
their own requiring cross-licensingnay negotiatecrippling royalty contracts.The fourth termis not yet
large, but as more and more fundamentaktechnologiesare patentedit will rise rapidly Someareasof
technology suchasdatacompressionare alreadyintractable.The fifth termis relatively small for large
companieshut a crippling overheador small developersvhoseentire capitaloutlay may be lessthan$1
million. This last term consists entirely of destroyed wealth.

4.5 Conclusions

The currentproblemsin the softwareindustry causedoy softwarepatentsare really just a symptomof
what, if left unstoppedis goingto constitutea far morefundamentathange Resourcesirealreadybeing
divertedawayfrom developingsoftwareandtowardsbuilding up defensivepatentportfolios. Howeverthe
overall influence of this in changing the software industry will be relatively minor

The major influenceon the softwareindustry will resultfrom the competitivedisadvantagesufered by
thosefirmsthatchooseo build softwareproductgo fulfill marketneedsrelativeto thosefirmsthatchoose
to de-emphasizalirect productdevelopmentn favor of attemptingto monopolizeemeging software
technologies.

A vision of thelikes of HitachiandIBM beingin controlof the softwareindustryis particularlydisturbing
to those companiesthat are able to successfullybuild software productsto meet customerneeds.In
addition,theindustryis likely to be hauntedy firms andindividualsthatproducdittle, butdemandmuch.

Ontheflip side,of coursetherearegoingto bebenefitsfor thosewho registerparticularsoftwarepatents.
But given the almost nonexistentamountof researchrequiredto developa patentablesoftwareidea,
ownershipof a softwarepatentis moreakin to winning a minor (or major!) lottery thanarewardfor years
of research. Directing money towards these people will only be bad for the industry

If softwarepatentscontinueto be issued,softwaredevelopmenwill becomeexpensiveand dangerous,
somethindike atrip throughJurassid®ark.Action mustbetakensoonif corporatedinosaurdrom the past
are not to rule the earth again.
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5. Options for the Government

Software is different!
Software patents ae causing poblems!

Software patents will significantly harm the softwae industry!
5.1 Options

So what are the options?
» Make No Changes:This document shows why this would be disastrous.
» Modify the Patent System:Proposed modifications include:

* Tighten up the requirements for awarding software patents.

* Reduce the duration of software patents from 17 years {03 yawrs.

» Significantly reduce the period of pendency

* Find a simpler way to determine if a piece of codefescedd by a patent

* Improve patent indexing so that software patents can be more easily searched.
 Publish patent applications as soon as they are received.

Ideally thepatentsystenmshouldbemanagedn away similarto the FederaReserveasa carefully
monitored dynamically balancedinstrumentof economic policy. This would involve using
feedbaclof therateandcostof innovationwithin eachindustryto determinehelengthof time for
each patent. Unfortunately the Patent Office is largely bereft of economic experience,the
economicf innovationarenot well understoodandany changedo the patentsystemthataffect
other industries are politically infeasible.

* Abolish Software PatentsCompletely: Thisis the optionwe advocateThe industrythrived and
prospered without software patents. There is simply no real need for them.

» Set Up a New System of Patents Tailored for Software: This idea has some merit. Some
softwareideasreally do requirea lot of researcho arrive at andsomekind of systemto protect
them could be a good thing. But the current system is completely inappropriate.

» Have Copyrights and Patents be Mutually Exclusive: This would allow software to be
copyrightedor patentedput not both at the sametime. It would be permissiblein a copyrighted
work to freely makeuseof a patentednventiononly if no attemptwasmadeto patentany of the
improvementsnadeto thatinvention,or to patentany otherinventionscontainedn thatproduct.
This would provide the softwareindustry the freedomto choosethe systembestsuitedto the
development of software.

Despite the merits of someof theseproposalswe advocate that software be made explicitly non-
patentable Heres why:

» While in theoryis may be possibleto modify the currentsoftwarepatentsystemto befairer, it is
unlikely thatthiswill bepossiblein practice.The PateniOffice is a200yearold institutionwith its
own cultureandhistory It hasbeenforcedto applythe generalpatentsystemto softwarewithout
being ableto compensatdor the specialnatureof softwareand the softwareindustry This has
beenevidentparticularlyin thelow thresholdof acceptablénventivenessywhich while acceptable
in otherindustries,is a disasterfor the softwareindustry Whetheror not an acceptableatent
systemcanbe constructedor software,it remainstrue thatthe currentpatentsystemis so totally
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wrong when appliedto software,thatit is hardto imaginethat it could evolve into something
acceptable. A total break with the past seems the only solution.

* It is clear from the past. This solution works!

» Muddling aboutwith vagueproposaldor alternativesystemsconstitutesa complicatedsolutionto
what is really a very simple problem.

 Of all the thousandof softwarepatentswe have seen,the numberthat might be able to truly
justify patentprotectioncould be countedon onehand.From the simple perspectiveof numbers,
the most direct path to the best outcome is abolitian

A secondaryissueis whatto do aboutexisting softwarepatentsIf peoplehavemadedecisionshasedon
suchpatentstheymayneedtime to adjust.Onepossibilitywould beto reducethe durationof thesepatents
to, say 3 yearsratherthan17 years,so asto reflectthe paceof the softwareindustry This shouldbe an
acceptable outcome for everyone.

In thelong run, pastpatentsarea minor considerationThe growthrate of softwarepatentameanghatthe
numberof existing patentswill eventuallybe dwarfedby the numberfiled in the future. The important
thing is to stop any more software patents from being issued.

5.2 An Invitation

The Leaguefor Programmingd-reedomnis concernedboutthe threatsoftwarepatentposeto the future of
the software industry

The Leaguewill be happyto provide clarification of any aspectof its testimony or to provide any
additional information that may be requested of it relating to software patents.

The Leaguewould alsobe happyto meetwith the Commissionefor nominee)to betterdiscussvarious
aspectsof the issueswhich it hasraised.Information on the League,including how to contactit, is
contained in Appendix H.

Lastly, the Leaguerealizesthatthe legislativechangest feelsaremostappropriateo solvethe problems
associateavith softwarepatentsclearlyfall outsidethe direct powersof the CommissioneHowever the
Leaguefeelsthat throughcontactand interactionwith the Commissioneiit will bestbe in a positionto
assist the legislature in formulating an appropriate solution to the problem.

The Leagudooksforwardto the possibility of beingableto work with the Commissioneonthesematters.

Appendix A: What is a Patent?

A patentis amonopolyright createdoy the governmento anewinvention.It providestheholderthelegal
right to preventothersfrom making, using, or selling the invention, or any product containing the
invention for a period of 17 years.The holder hasto go to court to enforcethis right. Independent
reinvention does not constitute a defense against thgechfipatent infringement.

Patentholderstypically grantthird partieslicenseto usetheinventionin returnfor anagreedicensefee or
royalty. Licensinga patentdoesnot automaticallypermit the licenseeto producethe namedinvention.
Frequently an invention will be covered by several patents and it is necessary to license each one.
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A patentis obtainableby athird partyfor animprovemento analreadypatentednventionjust asreadily
as on anything else.

The patentoffice interpretsthe notion of what constitutesaninventionvery broadly Importantinventions
and trivial applicationsare equally patentableThereis a requirementhat prohibits the obtainingof a
patent if:

... the subject matter taken as a whole would have been obvious at the time the invention
was made to a person havinglorary skill in the art to which said subject matter
pertains.

--- 35 USC 103.

However this meansexactlywhatit says:non-obviouslt doesnot meantheinventionhasto bein some
sensaabovethenorm,or in anyway clever The patentoffice takesthe attitudethatif somethinghasnever
beenbuilt before,thenpresumablythe inventionis non-obvious.This causessignificantproblemsin the
software industry due to the rapid rate of technological change.

Brian Kahin, at Harvards KennedySchoolof Governmentstateghatthe natureof whatis consideredo
be aninventionis “often atalevel of abstractiorthatis shockingto the uninitiated”. This pointis centralto
any understanding of the workings and potential impact of the patent system on the software industry

Patentsare quite differentfrom Copyright. Copyrightmerelycoversa particularpieceof writing. Patents
covertheunderlyingidea. This documents copyrighted.This preventsyou from beingableto changeor

redistributethis documenin waysthe original authorsdislike. If the authorswerethefirst peopleto come
up with the ideaof writing a documenton softwarepatentsandit was possibleto patentthis idea,then

they could prohibit you from writing and distributing your own documentson the subjectof software
patents.

There are at least three important vantage points from which the patent system may be considered:

e Law: as a matter of jurisprudence.
» Economics: as a public policy issue.
 Business: as a matter of financial self interest.

This documentfocuseson the direct businessmpactof patentsput first hereis a brief discussiorof the
other two.

Most peoplewho dealwith the patentsystemhavesomesortof legalbackgroundlt is not surprisingthen
thatthelegaltechnicalitiesof the patentsystemgainthe moststudy For our purposedioweverthe precise
legal detailsof the patentsystemare only of manginal interest.Sufiice to saypatentlegislationhasa long
history datingbackto the English Statuteof Monopoliesof 1623.The U.S. constitutiongrantedCongress
the right to issue patents subject to certain constraints.

The economicrationalefor the patentsystemis thaton accountof the appropriablenatureof inventionsit
iS necessaryo grantpatentssoasto provideanincentiveto invent. Economistdendto be slightly uneasy
about the patent system on account of its ability to stifle competition.

Taking a businesgoint of view, all thatreally mattersaboutthe patentsystemis the bottomline. Will the
existenceof fewer patentsincreaseor decreasegour profit magins?This is a difficult questionto answey
but we believethatthe patentsystemis detrimentalto muchof the softwareindustry The reasondor this
are discussed in much more detail elsewhere.
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While a few earlierexamplescanbe found, essentiallybeginningin the early 19805 andin responsdo
court decisions the patentoffice startedto grant patentson inventionsthat includedsoftware.Different
companiegealizedthis at differenttimesand startedsubmittingapplicationsaccordingly It is fair to say
that by 1990 most of the computingindustry was well aware of this policy and had at least started
submitting software patent applications.Since it typically takes 2-3 yearsfor an applicationto be
approved, it is only relatively recently that the fufieets of this policy are becoming apparent.

Roughly 2,000softwarepatentsareissuedeachyear Thetotal numberof softwarepatentan existences
probably around 10,000.

As atechnicalpoint, the patentoffice maintainghatalgorithmspersearenot patentableThisis indeedthe
case,althoughfor all practicalpurposesalgorithmsmay aswell be. An algorithmin the abstractis not
consideredpatentableHowever an algorithmwhenusedto solve someparticularproblemis considered
patentableThusthe “RSA algorithm”is not patentablebut “use of the RSA algorithmto encryptdata”is
patentablelf it turnedoutthatyou suddenlydecidedyou couldusethe RSA algorithmto producea stream
of random numbersyou would not be infringing the RSA patent. This is howevera very fanciful
occurrence. For all practical purposes, such patents can be considered patents on algorithms.

Appendix B: Examples of Software Patents

This appendixcontainsexamplesof currentlyexistingsoftwarepatents We havechosensoftwarepatents
from arangeof fieldsto indicatetheir diversity andscope Perhapghe mostalarmingaspecbf this list is

thattheseexampleglo notrepresentheworstcasestherearehundredsnorepatentghatareastrivial and
as broadin scopeas the oneslisted here. For all practical purposesno invention s too trivial to be

patented.

B.1 Word Processors

» Any word processomwith a separatemode that the user selectswhen they wish to type in a
mathematical formula. [#5,122,953].

» Any word processoiscreenlayout that simultaneouslydisplaysthe global pageheading/footing
and the contents of the current page, and permits you to edit gith684,162].

» Any word processothathasa featurethatallowsyouto specifythata portionof thetext shouldbe
shaded- suchas may be usefulwhenrevisinga manual- by enclosingthe relevanttext within
commands that turn shading on and [@#4,924,41].

A word processowhich marksandmakescorrectionto a documenusingtwo additionaldifferent
colors. [#5,021,972].

» A word processothat monitorsthe sequencef keysyou type andtries to teachyou aboutnew
features.If it noticesyou doing a particularsequenceseveraltimes it will display information
about a simpler command sequence that may help you do what you want. [#4,947,346].

 Useof differentcolorsto distinguishthe nestinglevel of nestedexpressionf computemprograms.
[#4,965,765].

B.2 Spreadsheets

» Any spreadsheghatcanautomaticallycollapserowsthatarehierarchicallysubordinatéo another
row. [#5,255,356].
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« Any spreadsheetn which a single cell can contain multiple (possibly optional) fields.
[#5,247,61].

» Any spreadsheen which eachcell hasa “next cell” attributedefiningthe nextcell to advancdo
after having entering data into the current cell. [#5,121,499].
B.3 Operating Systems

* A file serverthat megestogethermultiple pendingwrites that require updatingthe samemeta-
data. [#5,218,695].

* Rememberindile accesdehaviorandusingit to control the amountof read-aheathe nexttime
the file is opened. [#5,257,370].

« Altering theworking setof a processaseduponits pagingbehaviorandhow its pagingbehavior
changes in response to changes in its working set size. [#5,247,687].

» Creating variable size disk partitions comprising tracks residing on multiple disks. [#5,129,088].

* Assigninga client requesto a serverprocesshy examiningall the serverprocessesot handling
the maximumnumberof clientsandthenassigningt to the serverprocesscurrentlyservicingthe
fewest clients. [#5,249,290].

B.4 Compilers

* Any parallelizingcompiler that estimateghe executiontime for eachof a numberof different
parallelization conversions and then selects the one that it thinks will be the fastest. [#5,151,991].

« Using conditioncodegraphanalysisin a CPU simulatorto determinewhetherit is necessaryo
simulate the generation of the condition codes. [#4,951,195].

» Cachingthe most recentbranchtamget code when simulating a procedurereturn instruction.
[#5,167,023].
B.5 Miscellaneous

» Any documenstoragesystemhathasa digital camerao scanin documentsstoreshedocuments
on an optical disk, and uses character recognition software to construct an index. [#4,941,125].

» Generationof randomnumbersby feedingthe outputof onerandomnumbergeneratorinto the
input of another random number genergtés,251,165].

» The computergraphicsrepresentatiof a surfaceusingandarray of dots, ratherthanthe more
traditional wire frame model. [#5,257,347].

* Quicksort implemented using a linked list of pointers to the objects to be sorted. [#5,175,857].

» A calendartool that includesa bar graphof the durationof eachmeetingand a compositebar
graph of all meetings. [#5,247,438].

» Simulating the accesstimes associatedwith a CD ROM by slowing down a hard disk.
[#5,121,492].
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Appendix C: Examples of Software Patent Disputes

Most companieghat are threatenedver patentinfringementprobably prefer to keepthe matterquiet.
Thereforethe currentdirectimpactof patentson the softwareindustryis not fully known. The following
examples probably heavily understate the tréecef

The biggestnewsat Comdexthis yearwasthe announcementf the Comptons patent.Comptons, a spin
off of EncyclopediaBritannica, claim their patentcovers multimedia searching.Their announcement
receiveda very hostileresponsdrom the press.Comptons hadbeenthreateningeveryonen the industry
with a 3% licensefee before the PatentOffice spontaneoushdecidedto re-examinethe patent. This
decisionmusthavebeena resultof all the mediaattentionthe patentwasreceiving.Otherthanthat, there
was nothing particularly unusual about this patent. Hundredsmore equally broad software patents
currently lie dormant in the Patentfioé.

Lotus, Microsoft, and Ashton-Tate have all beensuedby Refac, a litigation company for a patentit
acquired,#4,398,249 that containsa very broad claim covering “natural order recalculation”usedin
spreadsheet§&ortunatelythecasegotthrownoutonalegaltechnicality Thepatentin questiorwasfiled in
1970, but wasiv'issued by the Patent fide until 1983.

Paul Heckel hasthreatenedApple and IBM over patent#4,736,308which he allegesis infringed by
HyperCard and dolBook respectively

Cadtrakhascollectediage sumsof moneyandsuccessfullydefendecpatent#4,197,590n the concepiof
an “xor cursor”.

XyQuestwasforcedto removefeaturedrom the latestreleaseof the XyWrite word processoafter being
threatenedy Productivity Software Attemptsto licensethe featuresprovedunsuccessfuhs Productivity
Software increased the fees every time XyQuest attempted to reach agreement.

Mark Williams Companyhasharassedarioussoftwarecompaniesover patent#4,956,80%n the (very
fundamental) idea of a host independent network byte ordering.

AT&T s finding itself free to start exercisingits muscle. It first threatenednembersof the MIT X
consortiumallegingthatthe X11 windowing systemwasin violation of patent#4,555,775vhich it holds
on the concept of backing storel &T is now suing MCI for alleged software patent infringement.

Novell is beingsuedfor $220million dollarsby RogerBillings for infringing his patent#4,714,98%n the
concept of a file server

The fields of cryptographyanddatacompressiorare essentiallyoff limits to programmersn accountof
patentsNumerouscompaniedavebeenforcedto obtainlicensesfrom PublicKey Partnerswhichin turn
purchasedkey patentdrom StanfordandMIT to createanoutrightmonopolyon public key cryptography
Unisys hasthreatenedpeopleover a datacompressioralgorithmthat is also usedin the popular Unix
“compress” program.

Microsoft is being suedby StacElectronicsas a result of Microsoft's incorporationof transparentiata
compression in MSDOS 6.0. The main patent involved is #5,049,881.
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Appendix D: Negative Correlation of Innovation and
Software Patents

In whatmay be judgedaseitherironic or deeplydisturbing,mostsoftwarepatentsareheld by companies
thathistoryhasproven,andthosewithin the computingindustryjudge,to betotally incapableof delivering
innovative software products to market:

Interestingly appioximately 12% of all softwarpatents ar owned by IBM @ughly
1,000), and no other companies come close (the importance of this being theesoiflicr
just paid $20,000,00Q0 licenselBM’s softwake patents) Other Americancompaniesvith
many softwae patents include™ and the Bell Laboratories, X@t and DEC, while
Hitachi has the most patents by a Japanese compaunghly 450), along withoBhiba,
Fujitsu, Fanuc, Sharp and Mitsubishi.

--- Gregory Aharonian, Communications of the ACM, January 1993.

Thefollowing constituteour bestestimate®f thenumberof softwarepatentgyrantedo variouscompanies
between 1990 and 1992 (the results appear similar to the above, though they are not identical):

Software Patents Granted 1990 - 1992

IBM 500 Fujitsu 50 Lotus 7
Hitachi 400 HP 50 Novell 1
AT&T/Bell 150 Sun 50 Borland 0
DEC 150 Unisys 30 NeXT 0
Toshiba 150 Apple 20 Oracle 0
Sharp 100 Texas Inst. 20 Pyramid 0
Xerox 100 Microsoft 13 SGl 0
Canon 70 Intel 10 Sybase 0
Motorola 70 Matsushita 9 Symantec 0
Wang 60 Adobe 8 WordPerfect 0
Total software patents granted (1990 - 1992): 5000
Entities with fewer than 5 s/w patents: 1000
Entities with 5 or more s/w patents: 60

Becausef the way patentsareclassifiedit is very difficult to gatheraccuratedataon how manysoftware
patentsexist. Also differencesf opinionasto whatpreciselyconstitutesa softwarepatentcanalsomuddy
things. The abovedatais indicative of the overall situation, but individual figures may have errors of
anywhere up to 50%.

The abovetable tendsto suggesta significantly negativecorrelationbetweenthe numberof software
patentsgrantedto a companyandits ability to bring innovativesoftwareproductsto market.Companies
that form the backboneof the softwareindustry: Microsoft, Adobe, Lotus, Novell, Borland, Oracle,and
Sybasehaverelatively few softwarepatentswhile companieghat hardly marketany software:Hitachi,
AT&T, Toshiba, Sharp, and Xerox, have many

As an exampleof this, considerSuns Network File System,NFS, which Sun designedand developed,
which wasfor its time a highly innovativeproduct,andwhich wenton to becomethe standardile service
protocolthroughoutthe Unix industry Although far from conclusive a searchfor the string “NFS” on a
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small databasef some2000 patentabstractsvhich one of the authorsmaintainsturnedup five patents
assignedo IBM, oneto Auspex,andnoneto Sun.Thisis despitethefactthatSundeveloped\FS,andthe
other two companies have engaged in no more than the most trivial of tinkering around the edges.

Whenaskedto namesomecompaniesesponsibldor the productionof innovativesoftware Hitachiisn't
one of the companies most people immediately think of.

IBM hasavery strongsoftwarepatentportfolio. It is oversizedevenin proportionto thesizeof IBM itself.
Thisis aresultof IBM’s patentingeverysingletrivial ideaeveryemployeesvercomesup with, ratherthan
having any greatpropensityto be truly innovative.|IBM has neverbeenconsideredsynonymouswith
innovativesoftware.lBM evenhasa patent#5,247,661pn a softwareapplicationto permitemployeego
automatically document ideas for later patenting.

Fortunately when IBM was beinginvestigatedfor antitrust(sometime ago)it issueda consentdegree
permittingthe automatidicensingof its patentportfolio. As aresultanyonepatentcanbelicensedfor 1%
of royalties,andtheentiresuitefor 5%. In this regardthe downsizingof IBM thatis currentlyoccurringis
causefor considerableoncernlf IBM everfeelsfreeto startexercisingts full powers,ts patentportfolio
could posea considerablghreatto the entirecomputelindustry It hasalreadyrecentlyincreasedhefeeto
automaticallylicenseits entiresuitefrom 3% to 5%. Thepossibilityof IBM sellingoff variousdivisionsor
decidingto breakup is also causefor concern.A worst casescenarioasfar asthe restof the computer
industryis concernedvould involve someor all of IBM’s patentswinding up in a companythatproduces
few or no real products.

Noneof the hardwareor softwarecompanieghatcollectively constitutedhe “microcomputerevolution”
hold significant numbersof software patents.Companiessuch as Microsoft, Borland, Novell, Adobe,
Lotus,NeXT, Intel, Apple, Sun,andSGIl all haverelativelyweaksoftwarepatentportfolios. Thesearethe
companieghathavecreatedvealthin thecomputelindustryoverthelasttenyearsby developingnewand
innovative products.They are very muchresponsiblgor turning the industryinto the vibrant placeit is
today Without these companies, the software industry would be virtually nonexistent.

Between 1990 and 1992, software patents were granted to roughly 1,000 different people and
organizationsThis tendsto confirmthe theorythatentitiesthatindividually play only avery smallrolein
the overall software industry will be able to obtain patents on various key software techniques.

Appendix E: Opposition to Software Patents

Articles discussinghethreatposedby softwarepatentshaveappearedn numerousiewspapergcluding
the New York Times, Vall Street Journal, and &8hington Post.

PamelaSamuelsonProfessorat the University of Pittsbugh Schoolof Law, and Brian Kahin, Adjunct
Research-ellow at Harvards KennedySchoolof Governmentare both speakingeloquentlyagainstthe
current patent dite policy and practice of patenting software.

Surveysby organizationssuchasthe Associationfor ComputingMachineryshowa strongoppositionto
softwarepatentsamongsits membersMany academicomputerscientistsarewilling to speakoutagainst
software patents.

WordPerfectCorporationhasexpressedonsiderableoncernregardingsoftwarepatents.They currently
receivean averageof onelettera monthallegingpatentinfringementandthreatenindegal action. This is
probably not atypical for a lge software corporation.
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Mitch Kapor, the original founderof Lotus, recentlyattestedbefore Congressasto the dangersoftware
patents pose (see Appendix G).

Phillipe Kahn, president of Borland International, is known to share similar concerns.

“I'm kind of scaredaboutthe climatefor the next10 years”saysDan Bricklin, coinventorof VisiCalc,the
world’s first electronic spreadsheet.

Jim Warren, founderof InfoWorld, is likewise equallystronglyopposedo thepatentingof softwarerelated
inventions.

OracleCorporationrecentlyissueda detailedstatemenbpposingthe grantingof patentson software(see
Appendix F).

Autodesk is also about to issue a statement against software patents.

Appendix F: Oracle’ s Policy on Software Patents

Thefollowing statemenon softwarepatentsvasreleasedyy OracleCorporationamajordatabase&endor:

Oracle Corporationopposeghe patentabilityof software. The Companybelievesthat existing copyright
law and available trade secretprotections,as opposedto patentlaw, are better suitedto protecting
computer software developments.

Patentlaw providesto inventorsan exclusiveright to new technologyin returnfor publicationof the
technologyThisis notappropriatdor industriessuchassoftwaredevelopmenin which innovationsoccur
rapidly, can be madewithout a substantialcapital investment,andtendto be creativecombinationsof
previously-known techniques.

Evenif patentaw wereappropriatdor protectionof software dueto thelarge volumeof recently-granted
softwarepatentsandthe rising numberof new applicationsthe currentpatentprocessvould continueto
be troublesomefor the software industry Software patent examinationsare hinderedby the limited
capabilityof searchingprior art, by theturnoverrateamongexaminersn the PatentandTrademarkOffice,
and by the confusion surrounding novelty and innovation in the software arena. The problem is
exacerbatedby varyinginternationalpatentlaws, which bothraisethe costandconfusethe issueof patent
protection.

Unfortunately asa defensivestrategy Oraclehasbeenforcedto protectitself by selectivelyapplyingfor
patentswhich will presenthe bestopportunitiesfor cross-licensindgetweenOracleandothercompanies
who may allege patent infringement.

COMPUTER SOFTWARE POLICY ISSUES

The policy rationalefor patentprotectionin manyindustriesis understandablén exchangdor makingan
invention availableto the public, inventorsare rewardedwith a seventeen-yeamonopolygiving them
exclusiveright to the new technology In such cases this opportunityto monopolizethe commercial
applicationof the inventionis justified asan appropriateewardgiven the capitalresourcesledicatecby
the inventor to the invention, including time and money spent in innovation, production, distribution, etc.

This policy, however doesnot fit well with the softwareindustry Unlike many manufacturing-intensive
industries, the developmentof software requiresa minimum of capital investment.Producing and
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distributinga productis simpler faster andlessexpensivean the softwareindustrythanin manufacturing
sectors.New developmentsnfluential to the softwareindustry frequentlyemanatdrom individuals and
small companies that lack substantial resources.

Software varies from manufacturing in another key aspect. The engineering and mechanical inventions for
which patentprotectionwasdevisedare often characterizedy large “building block” inventionsthatcan
revolutionize a given mechanicalprocess.Software, especiallya complex program, seldomincludes
substantialleapsin technology but rather consistsof adeptcombinationsof many ideas. Whethera
softwareprogramis a goodonedoesnot generallydependasmuchon the newnes®f a specifictechnique,

but insteaddependson the unique combinationof known algorithmsand methods.Patentsshould not

protect such methods of innovation.

The U.S. software industry has evolved to a multi-billion dollar industry that leads the world in
productivity, andaccountsfor substantiaportion of U.S. GNP The softwareindustry hasadvancedhe
efficiency of otherindustriesthroughthe proliferation of computingand computeicontrolled processes.
All of thesegainshavecomepirior to the applicationof the patentprocesgo software,and consequently
without patentprotectionfor software.Thereis no justification for a policy that would not only drain
capitalresourcegwhich arebetterspenton softwaredevelopmentjnto patentapplicationsandotherlegal
fees, and also actually serveto reduceinnovationby limiting the availability of previously-developed
techniques.

In sixteenyears,OracleCorporationhasgrown from a start-upcompanywith a handfulof employeedo
the world’s third-laigest independentsoftware produceremploying 8,000 people. Oracle filed its first
patentapplicationin Novemberl991, not becausat felt thatits softwarewas suddenlyworthy of patent
protection;it filed thatapplicationbecaus®f concernghatotherinventors afordedpatentprotectionby a
flawed patentsystemmight find themselvesn a positionto seriouslyweakenthe Companys competitive
edgeby alleging patentinfringement.Evenif Oraclehad developeda certaininventionfirst and could
producetheappropriaterior artto proveits casethousand®f dollarsin attorneydeesandotherexpenses
would be spentin defenseof its rightfully-owned technology Oracleconsequenthbelievesthat it must
havea patentportfolio with which to respondo potentialaggressorsso asto settlewith themby cross-
licensingto avoid litigation. Oracleis forcedto channela significantportion of its financialresourcesnto
patentprotectionof its assetsratherthan usingthoseresourcesn further innovatingand expandingits
computer software products.

Copyrightprotectionfor computersoftwareis suficient to preserveherights of softwaredeveloperswho

rely on the uniguecombinationof algorithmsand techniquego producesuccessfukoftwareprograms.
Copyrightlaw, includingrelief from thosewho copy or distributecopyrightedworks without permission,
in combinationwith carefulhandlingtakento preserveradesecretshasafforded adequatgrotectionto

software developersagainstthe lossesthey may encounterfrom the wrongful use of their software.
Comparedo adequatecopyrightandtradesecretprotections patentprotectionis excessivelybroadand
enormously expensive.

CHANGING THE PATENT SYSTEM

Oracle has recommendedhat patentprotection not be provided for computersoftware or computer
software algorithms, for the reasons described above.

If softwarecontinuedo be protectedoy patentlaw, however we recommendhe changeglescribedn the
following paragraphsTheserecommendationsn no way endorsethe use of patentsfor protecting
software, but rather serveto assuagehe existing problemsif patentsmust ultimately affect software
development.
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Patentlaw shouldbe consistenthroughoutthe world and, if it is to be applicableto software,should

extendfor muchshorterperiodsof protectionthanexistnow unified prior art searchingcapabilities equal

standardf novelty the eliminationof patentrulesthat allow “patentflooding,” andidentical standards
for prior use restrictions (bar dates).

The evolution of software movesvery quickly. The term of software protection should be cut back
accordingly from the currentl7 yearsfrom grantdateto threeyearsfrom applicationdate(the application
period mustbe drasticallyreduced) A balanceof fifty yearsprotectionfor direct copyingof codewould
continue to be provided by copyright law

If the patentsystemis to remainan entrenchegart of the softwareindustry thenthe following changes
need to be made:

» The prior art capabilitiesof PTO recordsmust be vastly improvedto confirm effectively the
novelty and non-obviousnessf software patent that is the subject of applications. New
classifications, as well as arfagf to record the current state of prior art would be necessary

» Becausef the unusualkpeedwith which softwareinnovationsareincorporatednto productsthe
PTO’s patentreview procesamustbe mademuchmoreefficient sothatit takesno morethansix
monthsfrom applicationto registration.n the softwareindustry if a patentapplicationtakestwo
yearsto processthe patentedinvention” is often eitherwidely usedor obsoleteby the time the
registration is issued.

» Examinersskilledin computerscienceandsoftwareprogrammingmnustbetrainedon the natureof
softwareinventions,andthe stateof existingart. Qualifiedexamineranustbe hired andretained
by the PTO at muchhigherratesthanthey aretoday Compensatiomatesequalto thoseprovided
by industry are essential to recruit qualified personnel.

* The PTO, in conjunctionwith industry mustestablishadditionalcommitteedo clearly delineate
the standardsof novelty and non-obviousnessghat will be requiredfor softwareinventionsto
receive patents.

Appendix G: Mitch Kapor ’'s Congressional T estimony

The following is an extractfrom the testimonyof Mitch Kapor founderof Lotus, to a congressional
hearing:

| wantto thankthe Committeefor this opportunityto testify on someof theintellectualpropertyquestions
surroundingsoftware.This is anareathat! personallyfind fascinatingandprovocative- sopleaseexcuse
me if my testimony ends up leaving you with more questions than answers.

With no joke intended,software has beenvery, very good to me. | was fortunate enoughto find a

collaboratorto craft an innovative pieceof softwarecalled Lotus 1-2-3 - andthat softwareevolvedinto

both an industry standardand turned Lotus DevelopmentCorp. into one of Americas most successful
software companies.

Becauseit is impossibleto know what patentapplicationsare in the applicationpipeline, it is entirely
possible gvenlikely, to developsoftwarewhich incorporategeatureghatarethe subjectof anotherfirm’s
patentapplication.Thus,thereis no avoidingtherisk of inadvertentlyfinding oneselfbeingaccusedf a
patentinfringementsimply becauseano informationwas publicly availableat the time which could have
offeredguidanceof whatto avoid.Pleaserequirepublicationof patentapplicationwithin a shortperiodof
their filing.
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The period of patentprotection,17 years,no longer makessensen an erawhenan entire generatiorof
technologypassewvithin a few years.My recommendatiomvould beto considersubstantiallyshortening
the length of protection.

Most importantly it is my heartfeltbelief that manyof theincreasingnumberof recentlyissuedsoftware
patents,concerning,for instance fundamentatechniquesand artifacts of userinterfaces,shouldnever
havebeengrantedn thefirst placebecausef their failure to qualify aseithernovelor non-obviousSome
patentsappeato preemptautomatiorof commonfunctionssuchasfootnoting. This to meis like allowing

a patentontheroundsteeringwheel. The breadthof claimsbeingallowedin thesemattersjs, in thewords
of Brian Kahin, AdjunctResearcliellow atHarvards KennedySchoolof Government;joften atalevel of

abstraction that is shocking to the uninitiated.”

If somefuture litigant is successfuin upholding rights to one of these“bad” patentslt will require
expensiveand time-consumingitigation, whose outcomeis frankly uncertain,to defendthe rights of
creatorswhich shouldneverhavebeenchallengedn thefirst place.If | speakvery bluntly here,it is only
becausd amdeeplyconcernedhata single bad patentcourtfight with a negativeoutcome like a major
environmental accident, could have catastroplects. | dont think we can dbrd the risk.

Appendix H: About the League for Programming
Freedom

Tenyearsago,it waspossibleto developsoftwareusingany techniqueknown, and providing whatever
featuresvereuseful. Thisis nolongerthecase Newlegalprecedentsaveresultedn softwarepatentsand
interface copyrights both of which now prevent this.

“Look andfeel” lawsuitsattemptto monopolizewell-known commandanguagessomehavesucceeded.
Copyrightson commandanguagegnforcegratuitousncompatibility closeopportunitiefor competition,
and stifle incremental improvements.

Software patentsare evenmore dangerousthey make every designdecisionin the developmenbf a
programcarry a risk of a lawsuit, with draconianpretrial seizure It is difficult andexpensiveo find out
whetherthe techniguesyou considerusing are patentedjt is impossibleto find out whetherthey will be
patented in the future.

The Leaguefor ProgrammingFreedomis an organizationof over 600 software developers pusiness
people,professorsstudentsandusersdedicatedo restoringthe preexistingfreedomto developsoftware.
The Leagueis notopposedo thelegalsystenthatcongressntended-- copyrighton individual programs.
Its aim is to reverse recent changes that run contrary to the public interest principles of the Constitution.

The Leagueworks to abolishthesenew monopoliesby publishingarticles,talking with public officials,
working with companies, assisting in court cases, and serving as a point of contact.

The Leaguemay be contactedby phone:(617) 621-7084 by electronicmail: Ipf@uunet.uu.net, or by
post:

League for Programming Freedom
1 Kendall Square #143

PO. Box 9171

Cambridge, MA 02139
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The Leagueis alwayshappyto assistthosethreatenedr concernedaboutthe aboveissuespor to simply
provide further information on these matters to any party that may be interested.
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Gordon Irlam is a software developerat Sun Microsystems.He is in the SystemsArchitecture and
Performancegroupwhereheis currentlydevelopinga microprocessosimulatorto gatherdataneededo
help designfuture hardware.He is a memberof the American EconomicAssociation,hasa personal
interestin information economics,and hasbeenobservingsoftware patentdevelopmentgor over four
years.

Dr RossN. Williams is anindependentonsultanandsoftwaredeveloperspecializingn the areaof data

integrity and datacompressionln additionto developinga dataintegrity product,Dr Williams hasbeen
working as a consultant to Microsoft on the Stac vs Microsoft software patent lawsuit.
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