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Preface 

About the book 

The success of the information society 

The rapid progresH of the "information society" in the past decade has been 

made possible by the remaval of IIlany technical barriers. Producing, storing, 

and transporting information in large qnantities are no longer tügnificant 

problems. 

Pmducing on-Hne, digitized information is no longer a problem. Evcr more of 

our commercial, scientific and personal information exchanges happen on-line 

in digital farm. In the professional domain, HeaI 100% of aU office dOCllment,s 

are prodllccd in digital farm (evcn if aftcrwards they are clistributed in paper 

form) , large parts of tbe sdentific discourse are now taking place in digital 

form (with physiŒ, computer science and a.'3tronomy taking a !cading role). 

ln the public domain, newspapers are available on-line, an increasing number 

of radio and te1cvision stations offer their material on-Hne in streaming form 

and c-govcrnment is an important thcme for public administration. Even 

in the personal area, information il:) rapidly moving on-Hne: sales of digital 

cameras are now highcr th en for analogue cameras, e-mail and on-line chat 

have \x-'come important channels for maintaining social relations and for 

pf'fSonal f'ntertainment the digital DVD is rapidly replacing the analogue 

video tape. Compact disk (itself already digital) is under serions preSSUIe 

from on-line music in :rvlP:~ format From a variety of sources. In short: pro

duction of on-line information is now the norm in virtuaUy aU areas of OUI life. 

S'toring such information in the required volumel:) is also no longer a prohlem. 

The drive of my laptop has tIuly bccorne an on-line archive, both profes

sionally and persollally. As my profcssional archive, it stores the sources of 

around 100 scientifIc papen..; 1 have written (and the full sources of three 

books), aIl t.he J\laster theses of the dozen."i of students 1 have snpervisfyl, the 
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Preface IX 

The main thesis of this book is that the prohlem of information sharing 

(i.e. finding pieccs of information and meaningfully relating them with other 

pieces) is only solvable by giving the computer Letter access to the semantics 

of Hw information. Thus, for a document, we do not only necd to store snch 

obvions metu(lata a~ its author, tiUe, creation date, etc, hut we must also 

Illakc <-lvailable in a machine-accessible way the important conc('pt~ that are 

discussed in the document, the relation of these concepts with those in other 

documents, rdating thesc concepts tn general background knowledge. etc. 

Similarly. for digital images, wc wonld Ilot only want to store format and 

sit:e, but also that it is a satellite image of a specifie <-lrea of land, where that 

area is locatcd (e.g. by rderendng a vocabulary of geographic locat.ions). etc. 

If computers had accesti to such mdadata about the information items, t.hey 

would he able to support. us in finding relevant items, and in comhining mul

tiple it,ems into a coherent answer to our qnetitions. In this book wc diHcuss 

act.ive rcsearch on exactly this topic: 

• how ean the Hemant.ics of our information items be made available in a 

rnachine-acceHsible form'? 

• ho\v can sueh metadata lw exploitcd in rdriE'ving- and integrating infor

mation? 

Of connie it is crucial that the intendcd meanÎng of the metadata is shaT"ed 

bet.ween the different partiC8 illvoived (e.g. t.hose creating the metadata, and 

thoHe using it). It iD herc that ontologies play a crucial role: shared forlllalizecl 

modeb of a particular domain, whos12 Întended selllantics is both shared be

twecn different parties and lllaehinc-intcrpretable (beC'ause it iH "forlllalized~'). 

Tt. ha,~ bl'f'll arglled that. ontologies a.re a. key technology for rcsolving the opC'n 

problE'lIl of meaningful information sharing. However, IllOSt approaches rely on 

the exist,(~nce of wcll-established data HtructllreB that can be used to analyze 

and exchange information. This book invl'stigateH ontology-based approaches 

for re::;olving sernantic hcterogencity weakly structured cnvirollIuentH, and in 

particular the \Vorld \Vide \Veb. In doillg this, we have to provide Hollltiolls 

for the following problems that arise from the nature of the v\leb: 

Mi"-"sing cuncept11.ul T1wdels: On the Web, wC' have 110 acce::;::; to the COll

cept.ual model of an information :"mllrce or the resulting logical data 

Illodd. This lack of structure lllakeH it difficult lo refer to the context of 

information items, which i.~ necessary for stating context t.rallsformat.ion rules. 

Undear system boundflries: On the \Veb. it i::; not possible to clearly ddenninc 

"\vhi('h information ha::; t,Cl bf' taken into account, bccautie information :::lQurces 

arc added. removed or challged frequently. Therefore, wc eannot. rely on a 

fjxed ~et of eont.ext.-transformat.Ïon ruIes" 
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Preface XI 

Part 1 

illtroduces the general prohlcm of informat.ion sharing and the nced for ex

plicit representations of information Hemantics in order to share information 

in a. meaningful way. Fllrther. it introù\lces the notion of ontology as ft way 

of repre.senting information semantin; t.hat. has proven its value in different 

application Jomains. \Ve also iutroduce tlw Web Ontology Language O\VL aH 

a standard for repn-:sentillg ontologies on the Sernantic \\leL. 

Part 11 

envers t.he creation of explicit. representations of the information sernantics. 

This indudes the developtm:nt. of ontolo,!!;y encoded in OvVL ba:-,:cd on a given 

information sharing problelll and the most.!y automatic annotation of infor

mation sonrcer; with nH'tadata that uses terms from ontologü's to describe 

the content of an information source. \"'le describe the basic methods for cre

atillg ontologies and IIwtadata and describe experiments with ICal data and 

integration problems. 

Part III 

(h'scrihes t.he use of the representational infra.-,.,tructure created using the meth

ods described in Part Il for the purposp of information sharing. \Ve discUSH 

the semantic integration of terminologies u::;ed by different information SOllrces 

and the integrat.ed retrü'val of information from multiple sources based on the 

result of the integration. Special attention is paid to the mie of conjunct.ive 

qUf'rif's t.hat contain terms From ontologies. After discmising basic notions, 

\ve report the use of Semant.lC' \Nph t,cchnologies for retrieving statistical in

formation that revealed the neE'd Lo take spatial rdevance int.o account. \iVe 

surnmarize with a description of the fllIlctionality of cxisting sySt.f'IllS for in

formation sharing and cxplain how the different êl.'.;pects disC'ussecl in this part 

of the book are impleIllented in these syRtems. 

takcs us back to some more fundamental qucstions concerning the use of 

ontologies for information sharing in a distriLuted enviromnent such as tlw 

Semantic Weh. In partieular, we re-consider situations where the ontology 

itsclf is distributed across the \Veo. \Ve extend t.he import mechanism of 

thE' \Veb Ontology Language hy introducing the notion of modulaI' ontology. 

VvTe Jefine a non-standard semantic1':l for modular ontologies and compare 

the expressiveness of the model with O\VL. Vvre stndy the evolution of a 

modular ontology, in particular the impact of changes in a modular ontology, 

characterize changes according to their impact on other modules and define 

au llpdatc strategy that guarantecs eonsistency of the overall model. 
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Preface XIII 

• lDEA Group Pllblishing; 

Smue of the material reporte<l here is the result of joint work with colleagul's 

not rnentioned as authors. vVe wonld like to thank the fol1owing persons for 

the fruitful coopcratioll in the pa..,t t.hat. led t.o the rl'suIt." reporten in thi~ 

book, as well as their permission to use material of joint. papers and t.ut.orials: 

• Grigori, Antonion, ITe-FORTH, Greeee (Chap. 1) 

• Fausto Giunchi~lia, DIT, University of Trentc), Italy (Chap. 6) 

• Jens Hartma.nn, AIFB, eniversit.y of Karlsruhe. Germany (Chap. 5) 

• Catholijn Jonker, Vrije Vniversiteit. AmsterUaIJL the Netherla.nds (Chap. 

7) 
• T\.lichel Klein, Vrijl' Universiteit Amsterdam, the Nctherlanrls (Chap. 10 

and 11) 
• Edua.rdo l'vIena, Univen.,it.y of Zaragoz.a, Spain (Chap. 9) 

• Christ.oph Schlieder. University of Bamberg, Germany (Char. R) 

• TiIIl Vcrwaart., LEI vVageningen, t.he Net.herlands (Chap. 7) 

• Ubbo Visser, TZL University of Bn~lIlen, Germany (Chap. 1, 2, 8 and 9) 

• Thomas Vocgele, TZI, University of I3remell, Germauy (Chap. 1,2, Band 

9) 
• Holger \Vache, TZI. University of BrenwI1, Gennany (Chap. 2, 6 and 9) 

SOlI1e of the work has bcell suppürted by the European Union undcr COll

tracts IST-200l-3:l052 (WonderWcb) and IST-2001-34103 (SWAP). A signif

icant part of the work ha.., been carried out by the first author dllring his 

appointment at t.he Artifkial Intelligence Group (Prof. Herzog) al the Uni

versit..y of I3remen, Germally. 

Amst.erdam, 
Jan uary 2004 

II pineT Stncken,w:h1Tâdt 

Frank '/Jan II armelen 
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