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are used for a wide range of applications, from the well-known Wi-
ABSTRACT df id f applications, from the well—k Wi
To manage information on a personal computer, tools are neededkipedia [12], to corporate intranet applications, and personal wikis
that allow easy entering of new knowledge and that can relate ideasthathare ]Ehe equ.lvalent Ofl a persona:l nOte%?d' dard licati

to existing information Wikis allow entering of information in a There ore, Itis natura _to not only enal € s_tan ar app_lcatlon
quick and easy way. They can be employed for both collaborati- data to _be linked _semantlcally, but to use wikis for su'pplylng the
ve and personal information managem&emantic Webtandards semantic glughat is necessary for th's. netw_ork to function fuIIy_—
such as RDF(S) and OWL provide means to represent formalized providing powerful but at the same time simple ways of relating
knowledge. Using these standards to represent relations betweerfOUr data.

individual desktop data sources, an integrated view of the user's We V_V'" take a |_0°k. a_1t existing W'k.' implementations and the
information can be realized, known as emantic Desktop upcoming semantic wikis. Then we will show how data of the Se-

In this paper, we propose combining information represented Mantic Desktop can be integrated to wiki pages, giving the oppor-
using Semantic Web standards with the simple information ma- tunity to combine wiki text with structured information. Not only
nagement known from wikis to realize the integrated view on information from outside the wiki can be included— information
information—the Semantic Desktop. Wiki pages are used to aut- authored inside the wiki can be used to augment information pre-
hor semantic content that actssesmantic glugelating informati- sent in external resources. Finally, we will present our conclusion
on present in desktop applications and desktop data sources sucl’?mcI further work.
as text documents. The result isSemantic Desktop Wikivhich
can form a melting pot for ideas and personal information manage- 2. WIKIS AND THEIR PROBLEMS

ment. Current applications of wikis range from open encyclopedias and
collaborative information spaces (most notably in open source soft-
Keywords ware projectsbut one can find wikis in almost every project that
needs documentation to be created collaboratively) to personal no-
tepadé. For some applications even specialized wiki implementa-
tions exist. For example, MediaWikis crafted for Wikipedia [12],
focusing on the requirements of the encyclopedia use case.

Semantic Web, Semantic Desktop, Wiki, Semantic Wiki, Personal
Information Management

1. INTRODUCTION

The Semantic Desktop [10] is about creating a network of as- Slmple to the limits
sociations between your sources of information—for example, text One problem with most existing wiki implementations is that they
documents, web bookmarks, and calendar entries. take thekeep it simpleapproach too far—while it is a good idea
However, relating these resources semantically requires "seman-to make editing information as simple as possible, relying total-
tic glue“—when connecting resources, you need a way to expressly on basic wiki functionality for simple state-of-the-art structu-
why the resources are connected. Ideally, this information would ring techniques is of doubtful benefit. For example, it may be an
be locatedwithin the resources. Unfortunately, often one cannot or interesting thing to base a category system on bacKiitdshni-
does not want to tamper with the resources itselves. cally, but applying a generic technique (such as backlinks) to im-
In real life, this problem is not new. If you want to organize many plement a specialized application (a category system) quickly be-
files in a filesystem, you often resemdtto use descriptive file and ~ comes uncomfortable—nevertheless, this is a common practice in
directory names exclusively but to create new filéE8EADMEfiles wiki implementations.
come to mind.
In this example, file and directory names correspond to proper- ‘In software project management software, wikis are already a ma-
ties, files correspond to resources, and the READMEs correspondg’;feature_see Trac (http://www.edgewall.com/trac/) as an exam-
to resources that do not fit into the standard heavyweight resourcel, = . ) . . .
schema but denote a lightweight information resource. “WikidPad: http://www jhorman.org/wikidPad/

3 . Foiled

So, is there a kind of widely accepted standard for quickly wri- 4?;%{%}2?&@3&?%% pointing to the currently viewed pa
tmg_down |Ir:jf9)rvr{1/at|on th?&.f';.s 'EFO (tjhe rnqderrll\lwebabased_;(r)for- ge, which is in this case a page representing a page category—for
mation world? We arguwikis fit this decription. Nowadays, wikis example, if we create a page nam@dtegoryCompangnd put a
link to it on every page that has a company as subject, we find all
Copyright is held by the author/owner(s). company pages by looking at the backlings of @&tegoryCom-
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We argue that, while giving the user freedom when entering mail message ids identify a mail but do not supply a clue on how to
his information and thus, providing a low entrance barrier, a wiki retrieve it). The Semantic Desktop framework [10] provides means
should also provide more elaborate means to express information.to identify and link resources by associating every resource present
This should be available as aptionalfeature in order to keep the  on the desktop with a URI, so a semantic wiki can make use of this

entry barrier low. and integrate with desktop resources.
One of these “more elaborate means of expressing information”
'S to introducesemantics 3. SEMANTIC DESKTOP WIKIS
Readable for whom? Taking the capabilities of semantic wikis, we can create a more

productive work environment based on the simplicity of wikis, the

To ptr0\:|de aqua||tat|v;sh|dtel?.of tge t?rtrﬁszfpfantlcm thef cuhrr?nt q semantical power of RDF and the vast data sources available on
context, one can say that It Is about the ditierences of what words o gemantic Desktop. In this section we will show how these three

and statements mean to one person, to another person, and to Conﬁpproaches can be merged

puter programs. Only_ h_umans are _able tq read and l_Jn_derstand the The Semantic Desktofs an approach to bring Semantic Web
texts_cor;:]alne_cli(_lr_l avxlnkl—for m;\chlr}ets, \;\/lthout soﬁh'ﬁ’tl'.citfd pro;] technologies to desktop computers. An overview is given in [9].
cessing the wiki 1S a farge number ot text pages which ik 10 €aCh g g4 ig) aspects and a possible roadmap for future developments
other, or, more technically spoken, a set of strings (page content) can be found in Stefan Decker's work [3]

|nqreﬁ<_eq by str(linfgs t(pag:ﬁnames), "“ﬁf"’f‘ked Vt‘{'th eac? pthgr: . First, wikis are suited folPersonal Information Management
IS 1S a sac fact as this way, much information contained in wi- (PIM). For example, in the scenario of customer-relationship-

e el eIyl f o st ol 1 0L X00- managermen, e salespersaterof comparyAceear may
kndwledge is in there. However oné cannot find the most import- use a personql wiki to note |nfqrmat|on about his customers. It
ant philosophers of a.certain ep;och since the data about the indi-WOUId be possible to_generate wlkl pages for products and for cu-

’ stomers and for business meetings, where Peter meets customer

V'duﬁl. phllosodphb?rs “fet'lrtnﬁ |stpr§senti %u:hort“t{]'n a humarll—, not ompany FreisteirThe product of choice would t&ecurity Glove
machine-readable way. It has to be noted that tNeré several ways o\, | hat is needed by the customer to handle chemical probes.

_solvmg this problem, most notable the standard “\.N'.k' w_ay", Wh'(.’\h Peter could now write a wiki note with the following text (bold
is to simply set up a page for every epoch, describing its most im- :
L . . words are links to other pages).
portant people. However, it is clear that this does neither scale nor
satisfy more complex queries. Title: Customer Freistein. Texikent Brockman wor-
. king atFreistein noted that he is interested in tiSe-
Metadata for wikis curityGloveMKL for use in their chemical lab faci-

This problem can be solved by supporting addingtadatao the lity. Workers there have to handle glycol and AG342

wiki’'s contents, leading to aemantic wiki This can come in va- and are unhappy with the existing gloves by our com-

rious ways: A simple kind of metadata describing a wiki's page petitor WorseWear. | already had a good phone call
structure is, for example, using a concept hierarchy, and exten- and made an offer, s&afferGU1234.

ding the wiki's contents to use that hierarchy. Put more formal, this ) ]
means linking each wiki page to a concept usinghas-subject In such a note, Peter is able to catch the current status of his re-

property. lation with the Freistein company and Kent Brockman, the purcha-

Obviously, categories are very coarse—grained metadata. Howe-SiNg agent. We are aware that existing customer-relationship-
ver, one can think of metadata that is arbitrarily complex, ultima- Management (CRM) solutions like Siebel-Sales or Update.com or
tively leading to a formalized representation of the complete wiki's SAP can handle this scenario, but do not provide the freedom and
contents. In practice, one will use something in the middle of the flexibility of a wiki system. .
extremes. For example, the Wikipedia community tries to extend T AcmeWear considers to install a wiki system on Peter's laptop
the wiki implementation used by Wikipedia with typed links [5], ~COmMPputer to support him in his CRM, a few questions will appear:
meaning that additionally to every link you write in the wiki’'s page
text you can specify the link's type. E.g., when referendiey-
manyon the wiki page describinBerlin, the author is able to tag
the page’s link to Germany with the fact that the link uses the type o How to integrate with the companies product catalogue and

is-capital-of _ _ _ enterprise resource planning (ERP) system to get offers, pri-
Since the Semantic Desktop is also about managing your per- ces, etc?

sonal information sources such as files, a Semantic Desktop wiki
should provide means to incorporate references to these informati- e Can Peter have reports on all emails and phone calls he does
on sources into the personal knowledge network. with the customer, right from the wiki?

e How to integrate existing CRM information (telephone num-
bers, etc) into the wiki?

Linking to external resources Integrating external data sources

A problem when trying to integrate the wiki idea into the Seman- These are typical questions that are faced by AcmeWear’s IT de-
tic Desktop scenario is that standard, web—based wikis only poor- partment to make the system more profitable for the company.
ly support linking to desktop resources. The URL/hyperlink idea Using conventional wikis, integration with outside data sources is
the WWW is based on simply does not support linking to local re- nearly impossible. Wikis usually allow only links inside the wiki, to
sources. While it is possible to use workarounds (sudiea& information that was already entered. In a company scenario, where
URLSs for linking to local files, or e-mail message ids for linking to  not all information is kept in the wiki and instead is spread over the
e-mails), this is cumbersome and impractical on a larger scale (bothe-mail system, ERP and others, a wiki has to integrate. Also, if the
workarounds have their problenfde:// URLSs only work on wiki is personal and not a company-wide and shared information
the host they are intended for but do not bear a link to that host—e- source, Peter will have less motivation to enter everything starting



with product codes and ending with customer’s telephone numbers.to create links). This manual authoring of wiki pages is a caveat in
Semantic wikis, as shown in the previous section, offer a solution conventional wikis and remains a problem in semantic wikis.

to the problem of data integration. The straightforward approachis We will take a look at existing (semantic) wikis and ways to
to build adapters that convert the existing data sources into the RDFimprove them in the following section.

representation and integrate these into the wiki. But this leaves us

with the problem of adapters and integrating the adapters. A Se-4. INTRODUCING SEMANTIC WIKIS

mantic Desktop [8] allows the integration of various data sources. o . . . L
Several wiki implementations exist that implement the basic wiki

Using this approach, all available data sources would be first inte-f d al dd h bl indi d ab

grated to a Semantic Desktop data integration framework and then eatures an also want to address the problems In¢ |_ca_te _above.

the semantic wiki would use the Semantic Desktop to access the'" [6], an overview of semantic wikis and personal wikis is given,
resulting in the description @emperWikiaddressing the problems

information. Introducing the layer in-between allows developers ‘s ic Desk iis. L ke A look at th d
and IT departments to concentrate on providing adapters that bring_O ; emantic es to_p WIKIS. _e_t§ take a loo _att_ € ways mz_ata ata
is implemented in different wiki implementation in the following.

company information sources into the Semantic Desktop. Our own o o . .
In most traditional wikis, the idea of metadata typically only ap-

approach for data integration using heterogenous data sources is de- ) hnical F eI SPWIK d
scribed and discussed in [11]. Data sources can be either treated aR®ars In a very technical way. For example,) Ikl, metadata

virtual RDF graphs or can be buffered completely in RDF databa- is added directly into the wiki tex@ using special tags,_and mostly
ses, the first approach being a bigger effort. The work by Bizer and serveds the purposbe of |mpI?rlnintllnghaccessbcontrcﬂiﬂnpdSnaﬁ_k_
Seaborne about adapting SQL databases [2] gives light on how toMetadata comes by ways of labels that can be attached to wiki pa-

; ; ; hich are a kind of categorization scheme.
integrate large SQL databases through virtual graphs and mapplngges W o
definitions; for web data sources the SECO paper [4] gives indicati- The semantic wikPlatypus$ adds RDF(S) and OWL metadata

ons. Ready built adapters can be downloaded from the sourceforgeto wiki pages. Metadata has to be entered separately from wiki text

projectaperturé or from collections like simile'RDF-izer§. So and relates a wiki page to another resource; thus, metadata can be

when these adapters and converters exist, they can be integrated inransformed into a list ofelated pageshat can be shown along

to the Semantic Desktop framework. Serving as a data integration With the actual wiki page.

. . . . a4
hub, it allows querying of all data sources using standardized pro- hThef?\;mantlc ';"id'av‘.’lfﬁ [Sd]' IS an qxtensmr:j oMedlaW[kF ’d
tocols and query languages such as SPARQL[7]. SPARQL is the th€ software used by Wikipedia. Again, metadata associated to a

equivalent of SQL applied to RDF — making it the tool of choice wiki page may point to other resources, but here, also data literals

for data integration tasks. On this basis, data from different exter- a'€ allowed. Also, metadata is entered directly into the wiki text,
nal data sources can be integrated into wiki pages without having and d_oes not h_ave to adhere to a schema. .

to adapt to all the different systems. Common wiki engines provide Rhizomé builds on a framework that adapts techniques such as
APls and extension points, the integration of the Semantic Desktop XSLT and XUpdate to RDF. In essence, RDF is used throughc_)ut
features will make use of them. A typical extension to wikis is a "¢ framework for almost everything, and RXSLT (an XSLT vari-
special tag to link to pages on other wikis or external websites. ant adapted for RDF) is used for transforming queries’ results to

The Semantic Desktop can be seen like an external website, eact{!TML or other output formats._ Page metadata _has to be ente_red
resource (identified by a URI) represents an external page. Dataseparately fr.om th? page. While the approach IS Very |ntere§t|ng
about telephone numbers, invoices, products, etc. can be querieJrom a technical point of view, the current implementation requires

using the query language SPARQL. Query results are then rende-2 Igt practice with the.und.i.rlymg lteclgnlques. . . d
red into customized wiki pages. 0, current semantic wikis are lacking concerning extraction an

Based on a Semantic Desktop framework, it is possible to answer Ysage of metadata—users have to enter metadata manually, and the
the first three question of AcmeWear: only means of querying the metadata is either very simple queries
' built with a user interface or very complex queries entered manual-
e Contact information (telephone numbers, etc) is integrated !y as textin a query language. ) .
by converting the existing address book to RDF and provi-  Let us take alook at how better metadata handling and exploita-
ding it as a Semantic Desktop data source. tion could be achieved.

e AcmeWear’s product catalogue and ERP system are also ad-COl‘Ipllng semantics with the wiki's contents

apted, using dynamic adapters, that can translate questionsin a standard wiki, certain words (written by the user in “Camel-
posed in RDF to retrieve offers, prices, products, invoices, Case” or highlighted using special characters) indicate that these
stock levels, etc. The wiki contacts the ERP system via the words get linked to the wiki page describing the corresponding to-
Semantic Desktop. pic.
In our semantic wiki prototyp&aukolu®, we take the occur-
e Peter can have reports on emails, product offers, invoices, rence of keywords as evidence that semantic concepts and relations
stock, etc. via automatic queries into the ERP system via the occur in the text.
Semantic Desktop data integration hub. For example, imagine we are editing a page nadtbrsHo-
mepageontaining the texiMysoftware is written in PerlThe wiki
This is the first advantage of the Semantic Desktop: any applica- links Mysoftwareto some RDF classes’ instanegjtten into some
tion (in our case, the semantic wiki) can access information from - —
other data sources. The next innovation of a Semantic Desktop wiki _ttp:/www.jspwiki.org/
is the way users can author the content. The creation of wiki pages ghttp://snlpsnap.qrg/
requires that users know the titles of wiki pages (meaning, they _http:/platypuswiki.sourceforge.net/

usually have to know the exact spelling and structure of the wiki - http:/semediawiki.sourceforge.net/
Uhttp://mediawiki.sourceforge.net/

Shttp://aperture.sourceforge.net Lhitp:/irx4rdf.liminalzone.org/Rhizome
®http://simile.mit.edu/RDFizers/ Bhttp://kaukoluwiki.opendfki.de/




RDF property, andPerl again to an RDF instance, so the wiki con-

We plan to improve our semantic wiki prototypes and integra-

cludes that these three RDF resources occur, and the user may building them with our Semantic Desktop framewakowsis At the

an RDF triple of the three resources recognized. This new triple is
independent of the page and the user that created it.

The list of keywords is generated manually—these “semantic”
keywords link to semantics similar to normal WikiWords/page tit-
les linking to wiki page¥'.

Providing a formalization of a text in this way is quite an ex-

moment, our experiments have been conducted using three separate
prototypes that emphasize different aspects. First, a wiki integrated
with an early gnowsis version in 2003 contained an integrated web
interface. Second, the current 2005 version of gnowsis shows a Java
Swing GUI for the wiki that supports drag and drop, and semantic
search capabilities. Finally, Kaukolu is our prototype for a comple-

pensive process, as both vocabulary and resources must be create@ly RDF based semantic wiki, but offers no semantic desktop in-

and looked up again when creating instance data (the formalized
knowledge). However, partly this is almost the same problem that
occurs when writing standard wiki pages: You have to either look

tegration currently. Integrating these three projects will be the next
challenge. A downloadable example application will be part of this.
Our aim is to create personal semantic wikhat still provides

up or remember the page’s name that describes the concept you arall benefits known from wikis: ease of use, low entry barrier, free in

currently talking about. Typically, one has to stop writing numerous
times and start searching for the proper page name then.

This problem can be partly solved with several techniques, for
example one can use features such as autocompletion (using for ex
ample ECMAScript) which should simplify the formalization pro-
cess greatly from the user’s point of view.

Creating RDF instances is only part of the problem. In order to
build an ontology—enabled wiki, conformance of the RDF instances

to an RDF Schema should be checked, possible properties should

be proposed, and ultimatively one should be able to create new on-
tologies. Currently, Kaukolu supports none of these features truly—

building RDF Schemas is possible only because RDF Schemas are

formulated as RDF (which can be created by Kaukolu). However,
no special support for building RDF Schemas is available. In the
future, we plan to support the user when building RDF instances
by listing properties defined in the RDFS class (this represents a
kind of semanticTODO editing help). Checking instances against
their schema and marking consistent versions of the wiki would be
another step in the direction of an ontology—enabled wiki.

Building metadata queries

So now that we have metadata, we need ways to exploit it. Most
semantic wikis support very simple queries (“List all resoutbés
resource is related to”) and hand—crafted arbitrarily complex advan-
ced queries. A simple way to formulate queries of medium comple-
xity would be desirable. One solution would be to assist the user by
keeping track of the link types the user traversed when using the wi-
ki, offering these types again when entering the query. Also, query
refinement by ways of taking user feedback concerning query re-
sults into account could be implemented.

5. CONCLUSION AND FURTHER WORK
Semantic wikis will allow a combination of best breeds: the ea-

se of authoring content known from wikis and the explicit semantic

information of the semantic web. When semantic wikis are employ-

ed on the Semantic Desktop, they can be integrated into personal

information management (PIM) scenarios.

First, the integration of diverse external data sources like ERP
and other PIM systems allows the user to reuse existing informa-
tion from systems like MS-Outlook in his personal semantic wi-
ki. Then, complex queries can be formulated and their results dis-
played inside wiki pages—allowing the user to get an integrated
view of information in the wiki. In the end we showed approaches
that improve the user interface of such applications.

1Building the keyword list manually has its drawbacks. We intend
to experiment with techniques known from natural language pro-
cessing for automatic keyword extraction as well as incorporating
linguistic ontology annotations [1] which also support multilingua-

lty.

form and semantics. Beyond the basic features, users can add ex-
plicit semantics to their wiki pages, annotating information inside
the wiki as well as resources of their desktop data sources. These
extended annotation possibilities and the extended querying and re-
porting functions create a new form of wiki: the personal semantic
wiki.
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