The Open Access interviews

Richard Poyndealks to Peter MurraiRustabout Open Data

Peter MurrayRustis acommitted advocateof Open AccessOA). He is, howevera disappointed
one. He is disappointechot because so few researchers are willingstafarchiwe their scholarly
papers on the Welmot because it is proving so hard persuade funders and research institutions
to introduce Open Access mandatebBut because o failinghe seeswithin the movement itself.
Qut of his disappointmenthoweverhas comea new movementthe Open @ta novement.

Asa Reader in molecular informaticat the University of Cambridg®urray-Rust is interested in
scholarly papersessfor their textual content more for the raw data contaired within themt the
graphs and tables, the molecular structures, the spe&ral crystallographydata, the photographs
of proteing and all the other factuahformationthat litters science papers.

As suchmuch ofMurray-Rusts time is spent not omeadingthe scholarlyliterature, but mining itt
usingvarioussoftware tools toautomaticallyextract the"embedded data contained inthe tables
the charts and the imagesén science ppers andcapturingthe "supplenental information” that
invariablyaccompanieshe papers After aggregating athese dataMurray-Rust willcomparethem,
input theminto programs, use them to create predictive modedsid reusethem for a variety of
different purposes

In short, Murray-Rustis working at the frontline of whahas been dubbedcience 2.0an online
interactive environmentwhere a great deal othe information usedis more likelyto have been
discovered, aggregatedand distributed by software and machineshan it is by humans an
environment where data areonstantlyused and reused pumped through new tools likRSS
feeds and displayed irmashups wikis, and the variousother tools developig around Open
Notebook Science

Murray-Rust'sultimate goal is to create and exploit what he calls the chemical semantictwab
web that wouldassumemost scientific informatiomvasunencumbered by proprietary interests, @n
able to be freely sharedndexchanged. In practice, however, mining the scholarly literature remains
adifficult and riskyactivity, explairs MurrayRustt not so much because the technology is still in its
infancy, but becausscholarly publishersoutinely appropriate the content of research papers, and
then lock it up behind financial firewalls and prohibit its reuse.

Assuminghat the Open Accesmovement waommitted toremoving these barrierdylurray-Rust

became arOAadvocate After all,asleadingOA advocatePeter Subeputs it, Open &Acessamplies

scholarlyliterature that is 'digital, online, free of charge, and fred most copyight and licensing
restrictions” That, saysMurray-Rust, is what iseededto build the semantic web

But while the definition of Open Access agreet the launch of the2001 Budapest Open Access
Initiative (BOA) statesthat any paper madeéOpen Accesmust be free of copyright and licensing
restrictions,Murray-Rust discovered thah most cases publishers and authst#l fail to provide the
necessary permissionghen making papers Open Acce¥¢herea paper isflagged adeing Open
Accessreuseis often prohibited. And even viere there is no specific prohibitipnsage conditions
are frequently not specifieckffectively plaaig the paper intoitensing limbo.

In many casessays MurrayRust,Open Accespublishersdon't evenarticulateto themselvesunder
what conditionsthey are makingheir papers available on the Web, let alone provateappropriate
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licene. As a resultthird partiescannot know what usgeis permitted. And where publishers do
think it through, and attacta licence the usage conditions ari@ any caseoften non conformant
with the BOAHEefinition.

The legal status of paperthat researchersthemselvesselfarchive on the Web, or in their
institutional repositoriesis equally uncertain, and sometimesuse isexpressly forbidden.

What frustrates him says MurralRust,is that this confusion couldhave been avoidedt had the
Open Access movement emulated tlpen Source InitiativéOSI) and developedustomised OA
licences And having donso, he adds, the movement (agdilke the OSI) could have policed the use
of the term Open Access, and publicised and sanctioned publishers who fail to use the |ioences
who mée false claims about Open Access. It should also hatter educated researchers about
licensing.

Further limiting what he can do, addMurray-Rust, traditional subscriptionpublishers like the
American Chemical Sociend Wiley explicitly forbid text mining of papers they publistAt the

same timethese publisherinsist that aithors not onlysign over he copyright in the papebut also

ownership ofthe supplemental datadespite the fact thatactual dataare not subject to copyright

After failing to persuade @&n Access advocates kear his concernsMurray-Rustbeganto direct

his energieso what he calls theOpen Data movement, for which he is now a legdadvocate.

While he remainsan advocate for @, he explains he has come to believihat the issue ofOpen
Dataneeds to beaddressedseparately Forwhere the Open Access movement is concerned only
with ensuring that scholarly papers are human readable, the Open Data movement requires that
they are also machine readable. And since Open Data implies reuse, it is vital that licences are
provided that sgcifically permit this.

Fortunately,Science Commorstepped into the breach, and is proving a valuable, albt leastby
developing theDpen Data protocadndthe recentlyannouncedPublic Domain Dedication & Licence
(PDDML.t thereby providing the first component of the legal framework thatrkéy-Rust believes is
needed to enable text mining, and helping in the creation of the chemical semantic web.

| had been ken to speak withMurray-Rustfor some time, so | was pleased recentlyb® able to
hook up with him on theelephone.| found hs ebullient style rapiddelively, and quickfire mind
both challenging andfascinating. Above all, the conversation offered me anteresting new
perspectie on Open Access, and confirma&dspicions | havieng harbouredthat the Open Access
movementwould truly benefit from havingan official bodyto represent it interests

Murray-Rust is a vivid and rumbustious person who does not pull his punéfiesn| emailed the
draft text of the inteview to him, however,he asked thatl stress the positiveather than the
negativein this introduction "Yes, | am angry, but not completgifre wrote. 'l believe in the power
of the bottomup to change things and | am optirtiésthat we shall get change

He also asked me tanderlinehis appreciatiorfor all that the Open Access movement has achieved,
and requesed | append this paragraph: "Although this interview highlights some of the
shortcomings of Open Access movement | wamtpay tribute to themany activists whahave
devoted and often courageously worked to make scholarly knowledge free for everyone. I'd
particularly like to say something very appreciative about Peter Suber, and I'd like also to mention
the Scholarly Puldhing & Academic Resources CoalitisRARCandthe WellcomeTrustt whoin

my opinion have probably been the largest force for change recently."
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The interview begins...

RP:Can you begiby saying something about your background godrresearch interests?

P MR:I am a chemist with a partitar interest in crystallography. | begany professionatareerin

academia,and helpedo set up he chemistry department at th&niversity of Stirlingvhen it was a
green field site. | themvorked for the pharmaceutical compan@laxofor a number of yearsin the

drug discovery arealt was mainly involved incomputational chemistry and structural

bioinformatics

| then spentfour or fiveyears at theUniversity of Nottinghanon a parttime basis(where | helped
to set up virtual education before movingto the University ofCambridgewhere | amcurrently a
Reader in Moleculanformaticsin the Universitys department of chemistry

Specifically, | arbased inthe Unilever Centrevhich, as the hame suggestsas been sponsored by
Unilever The companyasgiven us very geerous support to investigate what neetts be done in
the whole area oinformaticsin molecularscience and we are currently exploringhat we think
chemists & going to needn the future.

RP:What should we understand by the temwolecular informatics?

P MR:I see molecular informatics as creating a formal structure for describing informatiahin

such a way thait is possible tofind it using as natural an approach as possible. So, for instance, we
are looking at how to describe molecules formally us@igemical Markup lrmuage (which is
something thatHenry Rzepand | have develged over the last 13 aot4 year$, and ways in which
chemical informatiorcan beintegrated into the web,not least so thasearch enginesanbestfind
information of this sortandhow it can benashed upandhow we can adgemanticgo it.

RP:This is what you refer to as the chemical semantic web?

P MR:Right. And oe area we have beeparticularlyactive n is polymerinformatics developing
new language$o supportways of garchingfor it.

RP:Essentially, @'re talking about using semantic techniques for the discovery and exploitation of
chemical information?

P MR:We are.So nuch of what weare doing isasimed at the next generation of technolagy/eb
2.0, RESTmarkup languagesRDFResource Descriptiordmework, RSSalong withthe whole idea
of the blogosphereand other types of virtual communityore recentlywe havealso begun to look
at things likeOpen Notebook Science
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RP:ANd it is because of your interest in these areas that you have beadeaeling advocate for
what you callOpen Data.

P M-R:Correct.

Free of any restraint

RP: What then is @enData? | note that the Wikipedia entopn Open Datar  which| believewas
mainly written by you says, "In some cases open data can be consideyedase properly open
metadata.”

P M-R:Well, what | was trying to do with the Wikipedia entry was to review all uses of the term
Open Data. Sthat particularstatement refers to the kind of data that you send off to services like
flickr.

RP:So the topic of Open Data is larger thdremistry or sciencever?

P M-R:Exactly People likeTalis Paul Miller for instanceare interested irOpen Datan the context

of what is generally calledLibrary 2.0 Others, likeEdd Dumbil| see it as part of anuch wider
developmentaltogether. So while it is entirely reasonable to talk in terms of metadata when
discussing, say, what people are doing with Web 2.0, that is not what we are talking about in the
context of science.

RP:Ok s0 OpenData can alsaefer to Web 2.@ype metadata.And as you saypumbillsees it in a
much larger context. He talks, for instance, about wimatcallsopen government data, anithe kind

of public datathat companes like Amazon and Googieake avaihble Let's nok in passing then,

that Open Dateencompasses far more thame needto discusshere and focus in othe questionof

OpenData in science. How do we describe Open Data in that context?

P MR:1 would say thaDpen Dataare data thatare free of any restraint on access and on reuse. If
you want something more precisé would refer you to theOpen Knowledge Definitiorwhich
probably does a much better job definiitghan | can do talking on the hoof.

But basically, | take Open Data to nreaformation that is made available to the whole human race,
and done soin a form that everybody can see that it is openly available, and in a way that snsure
that noone needs to ask permission to use it, or to reuse it.

RP:What does reuse mean in this context?

P MR: By reusel mean that you can do anything with it includingtransclusion changingthe
format, translating it, cutting and pasting it, mashing it up etc. eéfmwever, gpople shouldn't be
able to change it in such a wag toradically alter its meaning by for instance inserting "nots"
into it, or by taking it out of context.

RP:Does your definition ofreuse als@ssume thathird partiescancollectOpen Dataandthensell it
on commercially?

P MR: Oh absolutelythere is no question about that so long as they do it on a nonexclusive

basis. In other words, you must not sellrita way that stops anybody else doing what they want
with the data, including either giving it away free, or resellinthemselves
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RP:What you are saying is thabnone should be able to appropriaipen Datar by, for instance,
becomingan exclusivelistributor of it?

P MR:Exactly. Té process of preparing Open Data for sale should not restrict other people from
doing other things with it. Of course, it could well beand here we get into the murky area of
copyrightt that the expressiorof the saleable data is copyrightable

RP:How do you mean?

P MR: You might, for instance, want to protect the fonts that the data is displayed in, or the look
and feel of the pagel don't have a problem with that, i you should not be able to stop other
people doing whatever they want with the raw data itself.

Fundamental infrastructure of science

RP: Why does science ne@pen Data?

P MR:It needs it for a number of reasons, and | list sonfighese ina paper| have written for
Serials Review

First, data are part afhe fundamental infrastructure of science. If we don't know the formula of a
compound, for instance, we can't actually talk science about it. So if, say, somebody says that the
formula for apirin is copyrightedsecret or proprietary in some way, thenmight not knowwhat

aspirin is. And if | don't know what it is, thstiops me from doing science.

Second, the whole culture of Web 2.0 has shown that data are enormously enhanced in value when
they are made freely available, andarnechnically accessibferm t by means, say, ofmashup.

RP:Can you give me an examplehofw a scientist might want to do a mashp

P MR:If, for instance] find a set of biological reports onraceptor, and these reports talk about
various compounds, | want to be able to immediately go off and find out what these compounds are,
mash the whole thing up, and then maybe say: "Did you realise that all these compounds are
chemically similar." Because lasnhave chemical software which can look at molecular similarity,
where the original biological laboratory might not have access to that software.

RP:In other words, you want to be able put the original datacontained inthose reports on th
Weh and combine them witlthe results from your software allowingothersto viewthe original
data plusthe data you have addetm it?

P M-R:Correct. Andve all gain as a consequence.

Theother point to make is that in the 21Century we facghe huge ballenge of saving the planet
Sharing our knowledge is a necessary but not sufficient conditionidang that Here, by the way, |
am not just talking about global warming; | am also referringhtov we savethe planet from
disease, from ignorance, antbin all sorts of other thingdn myview Open Data are a critical part
of the cultural and political imperative attached to saving the planet.

RP:When you talk about sharing scientific information | am remindeth@fphrasecoined byEric
Raymondo express the beneftaf makingthe source codef softwareopen "Gven enough eyeballs,
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all bugs are shallow In other words, the more peopiegorking on a problem the quicker a solution
can be found. But this requires that the relevant data is made freely available to everyone.

P M-R:Exactly.

Merely facts

RP:As | understand it, much of the data that you are interested in is data that isslhpedbin or
alongsidethe paperdn scholarly journaizWhat kinds of data are we talking abo@t

P MR:We aretalking about anythinghat could beregardced asa fact in some way or another. |
would regard a set of numbers a&serely facts for instance Likewise,| would regard a chemical
formula as a factAnd Iwould also regard the tabulation cfystematic scientific data aactual
information.

RP:Can you give me @ncreteexample?

P MR:Well i, say,someone had plottec¢arbon dioxide levelever timg | would say thathose are
facts they certainly couldn't be called@eative work.

Bear in mindherethat it is not possible to get the compleseientific message across other than by
recording such fast normallyin a tabular or graphicanvironment. Tables and graphs, after all, are
simply attractive and valuable ways of presenting factual information for a consistent series of facts
that have been aggregated.

RP:You mentioned mashup#/hat else might you want to do with such dafutit in a database so
that you can mine it?

P MR:Yes, we might want to do that, or we might simply want to extract the data from a paper that
wasn't presented in tabular form.

For instance,lte cabon dioxide levels | mentioned couhéve been publisheds a graph in a paper,
but I might need them in a tabular form. In such circumstances the only way | can get that data into
tabular form is to use a software tool that is capable of understanding images. This process is often
necessary with things like emical spectra for instanc&he tools for doing these things are still
fairly primitive, but they allow us to extract individual pieces of data, and also to repurpose them.

RP:So the first problem you face that thedata youneed are not easilgiccesible,because thewre
embedded within the text gbapers. However, you are developing tools that are able to extract it,
presumably usingechniques likescreen scrapingThe second problem, | [eve, is that some
publishergprohibit text mining of their papefs

P MR:That's right And remembei couldsay to a publishef'l plan to extract this data by hand and
type it ug'. Nowl don't believe hat any publisher would try tstop me doing that and it isperfectly
legalfor me to doit. Butwhat you are not allowed tdo t perhaps not so much as a general reader
but as a member of an organisatidhat subscriles to the journalt is to text mine the data
electronically.

RP:Do most scholarly publishers prohibit text mining?
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P MR:I can't give you chapter and verse on the precise details, because | don'tl spgrtime
talking to the seria librarian, but | am confident that you would find that certain publishers do not
allow text mining otthe full text that they serve

In effect anything that comeshrough a closed portas likely to bebarred from text mining.

Inaccessible

RP:In your paper you cite a specific examplehis. last yeara University of MichigafPhD student
calledShelley Battsopied a graph from a paper published in a Wiley jounnab her website. Wiley
responded by threateniniger with legal actionShe was able to quickly solve the problem, however,
by retypingthe data.

P MR:And what a supreme waste of time.
RP:Nor is it a solution for you, since you want tothis at an industrial scale.

P M-R:Sure.Soas you say, we fadeo problems with embedded information. One is that white
havevarious text mining method® enable us toextract this datait is a far from perfect solution
andthe toolsremainsomewhat primitive

Second, theresi a general view amongst closadcess publishers that the full text is sacrosanct.
They would say, for instanc8Ve own everything in the PDF file containing the artitieluding the
embedded data’ In fact, theywould probally not even understand what | waalking aboutwere |

to ask them for permission to extract the data

RP:And yet it is notlearon what legal basipublishers can prohibit text mining

P M-R:That's true. Butit's a complex area. Whilehemistry doesn't use photographs very muéh
say, yowublisheda photograph ofa gel ina bioscienceexperimenta publisher might claim thahe
imagewas copyrighted.

RP:Becaus&opyrighttreats photographsas creative expression.

P MR:Right. However] would argue thathat imageis a factt becauseit is the way in which
proteins are reportedIndeed, there is no other way alfoing it For that reason it is not a creative
work, it is a fact. So you mdave four bands representing th@oteins and | would want to run
software over that photograph to extract the intensity of each band and their distance apart.

I should add, however, thathe situation is not even across the sciences. Some publisters, f
instance, go to considerable efforts to make data technically available. That is the case with
crystallography data for instance.

So at one end of the spectrum you hgearnals that help people get hold of the dataand for this
reasonthe accessillity of dFs for instance, is i a par with genomic sequences, protein stures,
and things of that sortAt the other end you have, say, chemical structures/hich are published in
the literature, butare often not in a technical form to enable themlie easilyaccessed

RP:Soit is difficult to extract embedded data from scholaggpers, both fotechnical reasons but
also because som@ublishersprohibit text mining of their journalsAs | understand it, there is an
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additional problem.In your paper youtalk about the problems of accessing "supplemental
information". Whatis "supplemental information"?

P MR:Itis information that is too large or "boring" to fit in the fdixt, but which is necessary for a
reader who wants to be sure that the experiment described in the paper has been carried out
correctly, and that the right conclusions have been drawn.

RP:You say thamany publishers insist that as a condition of publication authorshave to assign
ownership othe supplemental informatiothat accompanies thejpaperto the publishe?

P MR:That's right. And again, the supplemental informationsfitge simply a collection of facts. As
such, they should not belong to anyone. In almost all cases we are simply talking about a record of
the experiment, which will likely include temperatures, materials, and analytic results etc. Or it
might be just a cpy of the computer output of a simulation.

RP:In your Serials Reviewaper yu say that you were first alerted to the issue@pben Datavhen
you and Henry #pa submitted a manuscript to tleurnal of Chemical Information and Modeling
published by theAmerican Chemical Societyouwere surprised to discover that the copyright
transfer agreemenstated that by signing it you werdsatransferring copyrightin the supplemental
information

P MR:And snce it was all factual information we assumed it was an oversight, since facts cannot be
copyrighted. We discoveredhowever that this was deliberate policy, and the requirementdign it
was only waived in special cases.

RP:And you did in fact get a waiver didn't you?

P MR:Yes, but | think Henry and me are the only authors who have managed to get a waiver. So in
calling for Open Data | am trying to bring to the community'®mtibn the enormous value of
releasing this information into the public domain, and in a form where it can besed. The
problem in chemistry today is that it is incredibly difficult to get hold of this data.

The fundamental problem is thathile thereare literally millions omolecularstructures published
each yearmost of thisinformation isn't placed into the public domaiWe want to see this
information released into the public domain because meed to be able to use all theew Web
tools fordoing science. dt only do we need to be able to find thigformation, we need toreuse it
too.

RP:As you saypublishers have no legal right to claim copyright oeseidata, sincehey aremerely
facts, not creative expressioNo one can own a fact.

P MR: That's correct.

RP:This is not so much a copyright issue, butamtractual issugresumably Publishers say to
authors: "When you sign this contract with us you the author agree to assign ownership of these
data tous as thepublishes'. Onemight, however, wonder about the legality of such a contract.

P MR: Sure, and | suspect that none of these authorsother than Henry and me actually

understands the situatiorfirst, hey don't realise that when they sign the transfer of copyright form
they are also signing over ownershyb the supplemental informationdespite the fact that the
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public domain is being disadvantaged as a result. Second, they don't realigeighatmeaningless
act legally.

So while there are technical issues, gueatest concern is thahese data arémplicitly covered by
copyright And that means thaf we usethem we have to live in fear of the publisher sending legal
representatives after us.

The real attraction of supplemental information, by the way, is that in principle it is better structured
for certain types of data and so it is easier to extr@gainthe situation varies across disciplines,
and among publishersThe Royal Society of Chemistryffor example, does rmt insist that
supplemental information becomes the property of the journal in which it is publisiaed it makes

the supplemental information freely available on the Webwhich means that even if you are not a
subscriber you can access it, andnsoaccessibility problenarises. In othercases there can beery

real accessibility problems.

Two main problems

RP:The implication of what you are saying is that even if a pulisitoesn'tclaim to own the
supplemental informationit may place these datebehind asubscription firewall making them
inaccessible tall bar sibscriber®

P MR:Exactly.There is no problenif the supplemental information is freely available on thebw
("libre"). If, however, it iscopyrighted by the publisher, or nahade freely accessiblethere is a
problem

RP:You mentioned genomic sequences. | gtiasdirst timethat Open Datébecame a realkssuefor
sciencavaswhenthe controversyeruptedover the Human Genome Projactit was feared thathe
private companyCelerawvould appropriatesome of the data

P M-R:Absolutely right, yes.

RP:The upshot was that theuman genome datés freelyavailableon the Webtoday. | wonder if
perhapsthe controversy ovelOpen Datais essentiallya byproduct of the WebWould it, for
instance everhave become an issue if the Web hadn't developed?

P MR: That's an interesting question. think we can say that if information hadn't become
electronic it would never havedzome an issue. The bioscient¢es/e had online information for a
long time we have had protein sequences and protein structures, and nucleic acid structures all
availablein electronic form since the early 1970s. That digarasn't anything to do with the Web.

RP:Youare talking about theperiodwhenproprietary online services lik@ialogand DataStarwere
develope@

P MR:Right. You als@robably wouldn't talk about the Web in the context of most of the 80s
either. Yetduring that period a great deal of science was being done by combining the different
electronic sources thaivere becomingavailable.People would order taps of the data for using
internally, for instance,or later they would go toftp and gopher sites and download da from
there.

So although lte Web has made these data much more accessible in most f@f) Data is an
issue that predates the Web.
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RP:0Ok,sothe key change was thdevelopment otlectronicdatabases, not the Web. And what was
significant about this changeas that the electonic medium made data much monealleable: It
allowed different data sources to be seamlesalrged;it allowed data to be searched far more
effectively, andandonly accesed?

P MR:Precisely.

RP:And it is for this reasotihat publishers tend to bexcessivelproprietorial about their dataAnd
this is presumably whyViley threatenedShelley Battsvith legal action. Oncéhey are inelectront
form, datacan be e easily copied aniimitlesslydistributed bythird parties

P MR:Yesbut rememberthat we are talking about factual data herndas we saidif you retype
the information from a paper you carcopy it perfectly legitimately By doing so you can avoid any
claimthat you are violahg copyright, or violating contracts with publishers, suppliers and so forth.

RP:Retyping requires far more effast course!

P MR:Indeed. In fact, | have hearsay evidence of at least one company that has spent half a million
pounds typing up the information in th&CSJournal of Medicinal Chemistry

RP:You said that noall publishers impose accessibility barriers. Modespreada problemis it?

P MR:Well, | haven't done an exhaustive suryeynd so | don't know exactlyh&re is an awful lot
of work still to be done simpliyn order to establishhe detailsfor each ublisher.

RP:l guess what is needdd an Open Data equivalent #roject ROME® which cataloguedthe
different policies of scliarly publisherswith regardto permitting researchers teelfarchive their
papersafter they havebeen blished in gournal?

P MR: That's right. So & still need to do a lot of research. And I'm sure that there mwany
publishers outhere who simply don't appreciate thathey are creating a problem and whotafd
about it, would probably remedy the situatiorso we certainly shouldn't tar them all with the same
brush.

That said, quite regardless of any copyright issues, | amypmite that many of them put
restrictions on text and data miningVe certainly knowthat some publishers are very restrictive
about what people can do with their online servicége had a case here in Cambrigddmr instance,
that demonstratedust how cbselythey policeuser activity

RP:What case was that?

P MR:You can finddetailson myblog What happened was that a student ofine was extracting
terminology from an ACS publicatiofo that endhe was reviewing 20 articledn the process of
doing so hemistakenly loaded all of them in to higirefox browserat the same time.There is

nothing illegal idoingthat, but within asecond hehadreceived a noticédrom ACSsaying that the
whole of the University of Cambridge had been cut off frathof its publications until further
notice.

RP:ACSrohibits20 paperdeingopened by one usaimultaneously?
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P MR:That's right. Tie systemtreated his action as evidence of seérmwnload. So an action that
could only be viewed as perfectly legitimate was judged by the publisher as an illegal act, and
treated as evidence that Cambridge University baokenits contractwith ACS

RP:To recap then, Open Data in science faces v problems Thereis the issueof embedded

data, which is not only technically difficult to extract from papers, but treated by some publishers as
an illicit activity. And there is the issue sfipplemetal information which is technicallywvell
structured but is frequentlyappropriated by publisherswho restrict access tot sometimes by
directly asserting ownership, sometimes simply by placing it behind a financial firewall?

P MR:Correct.

Large subscriptions

RP:I'm wondering ifperhapst is no accident thait is a chemisthat has takernup the causeof Open
Data Thereis, after all,a long history oselling chemical informatignvhich attracts high pricesNor

is it surprisingthat ACS has beome the most aggressively proprietorial chemical information
provider. Athough it is a nonprofit organisation,ACShas a long history of extractindata from
journalsand then selling access to them via tlectronic databasesun by itsChemical Abstracts
division. This surely explains why ACS is keen to aayumership ofthe embedded data and the
supplementainformation attached to the papers it publishes?

P MR:Yes.

RP: How did a learned societhke ACS morpimto anextremely wealthyorganisation whose profits
are primarily derivedrom sellingchemical "facts?

P M-R:Well, | cangive you my amateunistorian's viewof developments. Therfit thing to noteis
that during the middle of the20" Centuryit became clear that there was reed to abstract and
index informationt and| think everyone would agree that the chemical fieldChemical Abstrast
was genuinely innovativeanddid avaluable job for the community becauseat that time there
was no other way of getting hold dfi¢ information.

Then, during the second half of the 20Century there was aapid rise in industrial chemistry
particularly in the pharmaceutical industry which was predicated on getting high quality rapid
information about molecular structuredt turned out thatthe data thatChemical Abstracts had
beenextractingfrom the literaturewas absolutely fitted for that larket.

The other point is thatvhile other types of informatiorare resold, they tend to regire much more
human input when it comes tfiormal extraction and annotatiarif you wantcritical numerical data
for instancejt can take a lobf human effort to extract it from the literature.

RP:What kind of information are you referring to?

P M-R: One example is the data for chemicalsed in industrial processes.sltvery important to
know how the boiling point of a solvent varies wittepsure.

But the answer to your question about AC®eficalinformation became absolutely criticab
industry,soallthe major businesssin the fieldwere prepared tgaylargesubscriptiongo getit.

RP:PresumablACS wagot the only companto develop chemical information services?
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P M-R:No they weren't.The Beilsteindatabasewas createdaround the same timeThis too was
developed by a noprofit organisatiort the Beilstein Institutein Germanyt but at one stage the
rights to that databasénot the database itselfbutthe rights to license jtwere bought byMolecular
Design Limiteda companythat was subsequentipought by Elsevier Sotoday you havetwo
important chemicablatabasesthe Beilstein database and Chemical Abstracts

Chemical Abstracts, by the way, is noften referred to as SciFinderwhich is one of the ACS
products that searches over the Chemical Abstracts database. SciFinderyiswidely used by
industry, andit has alsobeen productised it for academiaviany peoplein academia nowiew
SciFinder an essential tool for theiork.

RP:Perhaps there is aanalogy here with patent informatiorHistorically patent informatiornt
which is public domain information was very hard textractfrom patent documentsSpottinga
market opportunity a number ofpatent information companiesleveloped and made a good
business out of iéxtractingthe information and selling ito businessinitially in paper format, and
thenin electronic databasedVhen thelnternetbecame availablehowever, patent officebeganto
make the datadirectly availableon the Web themselvesyhich has posed a consideralleeat to
the commercial providers. Perhaps it is the same story ghitmical information Information that
was difficult and timeconsumingto extract from paper dagments (journal articlesgan now be
directly distributed by the originators T scientiss. And tis threatens to make intermediary
organisationdike ACSncreasingly superfluous, or at leggises a threat to their profitabiliy

P M-R:Absolutely right, although we should distinguish between patent informationtaagatents
themselves, whiclgive inventors a legitimate monopoly.

RP:Oh surel am referring tahe so-called"bargain between society andatent applicans: ®ciety
awardspatent ownerswith a timelimited monopolythat enables them to explotheir invention, on
the understanihg that they providedetails ofhow theirinventionworks.So while the patent owner
gets a20-year monopoly, he or she only gets this on condition that#tails of that invention are
placed in tle public domain.

P MR:Exacty, so as with chemical information we agdking about public domain informaticimat
has beenaggregated and resoldy patent information providersnlthe days of papercompanies
like Thomson and Derwenlid a valuable job in indexing and-parposingthis information, but now
the patent officexcan themselves distribute this information effectively online

I have by the way been in conversation with thEuropean Patent Officeyhich iskeen todistribute
the chemical structure informationontained inpatent applicationsn Chemical Markup Language.
The secondary publishers, patent reselle@re obviously not verjappy about that But there is
absolutely no reasoin principlewhy patent information shouldrit be routed directly tathose who
need it.

RP:Does the Web allow researchers to directly distribute chemical informiatithe same way? Are
we yet atthe point wheref someone discovers a neweamnicalstructure they carput it on theWeb
for anyoneto acces8 That, presumably, ithe purpose of tools like Chemical Markup Language?

P M-R:Within limits,yes they can. That is certairtye of the things we are workingpwards and

we havetwo or three projects withJISQight nowthat are looking atthe best wayto do this. We
have a number afimilar pojects withother funderstoo.
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As it happensdemistry isparticularly goodor this because an awful lot of the inforation is very
well formdised Analytical chemistry hashchangedm 150 yearsand pectroscopy hashchanged
in probably 100 years, except fdlMR which is abut 60 years old This means thathemists are
producing information that isvery easy to put into containersThis in turn means that its
technically easy tdistribute chemical information over the Welin other fieldst ecological
systemdor instancert it is much harder.

RP:We said thatfor historical reasons chemical information has acquired considerable commercial
value. Does that mean that, within the science space at |&sgn Datais primarily achemistry
issue

P MR:No. It is an issue in many sciences. It is an issue, fonestin many aspects of biology, and
it is an issue fomateriak science and it is one reason whypcience Commonkas set up the
Neurocommondor neuroscience data. So it is certainly not a problammhemistryalone

RP:What about the arts and humanities?

P MR:1 have to admit to dittle ambivalence about that question. | do thiitkis valuableo draw a
line between science and the humanities, not because some of the principles don't carry over, but
because not all of them do.

RP:Whatkind ofdifferences do you have in mirxd

P MR:In the arts and humanities there is more concern about things like context, and there is more
concern with format You might, for instance, want to protect the font in vehi something is
created, wherein scisnce you would never want to do that unless yu wanted to resolve some
technical ambiguity.

And generally Wat you find is thathe closer you get to the social sciences, and to political and
economic areas, the more you run into problems over who has the right to access data, particularly
when itcomes to issues like privacy. At that poimtuybegin to bump up against issues about the
misuse of data and so on.

Sol would want probably want to draw a line at the biological scienaad! wouldstart to huff and
puff a bit when it came to areaké psychologyEssentiallythe closer you get to data oindividual
humansthe more you start to run into problems; problems that | am certainly not capable of
commenting onalthough | know that they arissues thaScience Commons exploring

Open Access

RP:Presumably Open Data has a great deal in common with Open Access. After afipkethents
share the goal omaking the contents of scholarly papers freely available on the Web. What is their
relationship?

P M-R My view is that we need tdifferentiate the two issues, and keep them separate.

RP:Why?

P MR:Because | don't believéhat the various definitions of Open Access the socalled BBB
definitionst meet the needs of Open Datdere | amtalkingmainly aboutthe Budapestnitiative.
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| should add that whilen theory the various definitions oDpen Accesshould be adequate, in
practicethey aen't.

RP:Can you expand on that?

P MR:Well, the wording of the BudpestInitiative, for instancesays,that Open Access where
anyone can fead, download, copy, distribute, print, search, or link to the full texts scholarly
articles It alsosays that people should be able torawl them for indexing, pass them as data to
software, or use them for any other lawful purpose, without financial, legal, or technical bdrriers
The onlyconstraint it adds, is that authorshouldhavecontrol over he integrity of their work

Now lview that statementas a metdicence As suchit should ontrol the way that Open Access is
implemented.If that's right, thenany papers or associatedatamade available on the Interngand
described as being Opendsss, shoulgermit me to "crawl them for indexingor pass them as data
to software" And if | cannot do that for any reason then those papessreon compliant with the
Budapest Open Access Initiatjiadso not Open Access.

The problem is that not eerybodyagrees There are people lik&tevan Harnadfor instancewho
believe thatit is only necessary thahe information is availabléor human eyeball$o accessthat
solong asthe information can bereadit is enoughto call it Open Acces#s that does not provide
for text mining it is not sufficient for my purposes.

RP:You havalebatedthis issuepubliclywith Harnad As | understood itHarnaddisagrees wittyour
criticism He makes a distinction between the publisher's version of a paper and the author's version.
Since the author's version will be different to the published version, he says, it will ndijdoe s

any transfer of copyright agreement between the researcher and the publisher. Consequently,
regardless of any prohibitions imposed by the publisher, you are free to text mine the author's
preprint in his or her institutional repository.

P MR: Qure, butthere are manyOpen Accespapers that are never placed in annstitutional
repository. A researchemay, for instance, have published their paper in an Open Access journal,
which isthen exposa@ on the Welby the publisher, ad defined as Open &essput never placed in

an institutional repositonypy the author

Evenif the paperhas been placed in anstitutional repositoryyou areoften likely to find that it has

been samped as being thecopyright of a publisher Moreover, | have no guarantee that the
publisher won't assume that | have indexed it on the publisher's site, and in a way that is contrary to
the contractual arrangementse hasmposed

In both cases, therefore, | simply don't know what limitations have beeregdlan what can be done
with the paper.

| am, by the waynot a greatfan of selfarchiving.
RP:Why?

P MR:Becausef the way that scientists work. Scientists want to get rapid views of a large amount
of data. For this reason wesePubMedas our primary source.

! PubMedis a free search engine for accessing MEDLINEatabaselt includes over 16 million citations and
abstracts of biomedical research articles aviter life science journalSThe core subject is medicirend it
covers fields related to medicine, such as nursing and other allied health disciplnds addition, itprovides
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