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Chapter 1Reasoning Web 2005The �rst summer s
hool organised by REWERSE took pla
e at the University of Malta fromMonday 25th July 2005 to Friday 29th July 2005 (see http://reasoningweb.org/2005).1.1 ProgrammeA detailed des
ription of the programme of Reasoning Web 2005 was given in deliverableE-D3 [Eisinger and Maªuszy«ski, 2005b℄ and is not repeated here. An overview of the pro-gramme 
an be found at http://reasoningweb.org/2005 and in the table of 
ontents of thesummer s
hool pro
eedings [Eisinger and Maªuszy«ski, 2005a℄.1.2 Pro
eedings and Tea
hing MaterialAs des
ribed in deliverable E-D3 [Eisinger and Maªuszy«ski, 2005b℄, ea
h 
ourse or talk was a
-
ompanied by a full paper in the summer s
hool pro
eedings [Eisinger and Maªuszy«ski, 2005a℄published in the �Le
ture Notes in Computer S
ien
e� series by Springer-Verlag. Publisher infor-mation about this volume 
an be found at http://www.springeronline.
om/3-540-27828-1,an online version of the volume is available at http://www.springerlink.
om/openurl.asp?genre=issue&amp;issn=0302-9743&amp;volume=3564&amp;issue=preprint.The le
turers of Reasoning Web 2005 uploaded their slides and similar material used ingiving the 
ourses to REASE (http://rease.semanti
web.org). REASE is the �Repositoryof EASE�, a joint KnowledgeWeb and REWERSE edu
ational infrastru
ture.1 The ReasoningWeb 2005 
ourses were 
lassi�ed a

ording to the topi
 hierar
hy of REASE, whi
h is thetopi
 hierar
hy developed as part of the emerging 
urri
ulum re
ommendations for the �eld ofSemanti
 Web. The 
lassi�
ation 
an be found in deliverable E-D7 [Maªuszy«ski et al., 2006℄.1.3 Parti
ipantsAnyone interested in the summer s
hool 
ould apply for parti
ipation by �lling in an onlineappli
ation form that asked for information about the appli
ant's resear
h a
tivities and inter-1In earlier deliverables REASE was 
alled VISWER; the name had to be 
hanged for legal reasons.1



ests. In addition, PhD students 
ould o�er a 30 minutes presentation of their PhD work. Thisappli
ation information was then reviewed by a sele
tion 
ommittee.Altogether 72 persons applied for parti
ipation, 43 of whom were admitted by the sele
tion
ommittee. From among those of the admitted appli
ants who had o�ered to present their PhDwork, 8 were sele
ted to do so.Among the appli
ants about 50 per
ent were related to REWERSE and 50 per
ent were not.However, among the summer s
hool parti
ipants almost 60 per
ent were REWERSE related. Itturned out that REWERSE people tended to apply early during the appli
ation period, whilemany non-REWERSE people applied near the end of the appli
ation period. Unfortunately thereviewing pro
edure, whi
h 
onsisted of several 
onse
utive sele
tion rounds, had the undesiredside-e�e
t to give slightly higher 
han
es to early appli
ants. This e�e
t will be avoided in thefuture.As Reasoning Web 2005 was the �rst summer s
hool organised by REWERSE, one of itsobje
tives was to help establish a REWERSE identity. The high proportion of REWERSEparti
ipants was 
ertainly 
ondu
ive to that obje
tive. Nevertheless, the ratio REWERSEto non-REWERSE appli
ants also indi
ates that the summer s
hool was not 
on
eived as aREWERSE internal event and 
an be a useful means of dissemination of REWERSE resultswell beyond the network.1.4 EvaluationA short time after the event a questionnaire was sent to all 43 parti
ipants asking them to rateseveral aspe
ts of the summer s
hool. 16 parti
ipants replied. Their ratings are summarised inthe following table on the s
ale 1 = very good, . . . , 3 = a

eptable, . . . , 5 = very bad.average standard deviation1. Summer S
hool Programme1.1 le
ture subje
ts: 1.9 0.51.2 number of le
tures: 2.2 1.11.3 PhD presentations: 2.4 0.81.4 feedba
k to PhD presentations: 2.7 1.22. Le
tures2.1 level of details: 2.0 0.92.2 examples: 2.3 0.82.3 appli
ation aspe
ts: 2.9 1.02.4 theoreti
al aspe
ts: 1.9 1.03. Le
ture Notes3.1 size: 1.6 0.93.2 text quality: 1.6 0.53.3 relationship between le
tures and le
ture notes: 2.0 1.64. Lo
al Arrangements4.1 te
hni
al fa
ilities (le
ture hall, 
omputers): 2.0 1.34.2 
atering fa
ilities (lun
hes, 
o�ee break): 2.5 0.94.3 bus transfer: 1.7 0.64.4 so
ial programme (ex
ursion and banquet): 2.0 0.84.5 re
ommended hotels: 2.9 1.2Total average: 2.22



The overall result of 2.2 (meaning good) shows that the style 
hosen for the Reasoning Websummer s
hool was well re
eived.The ratings for the quality of the le
tures are very 
lose to this overall result, whi
h meansthat the parti
ipants in general appre
iated the work of the le
turers.The best ratings were given for the pro
eedings. Question 3.2 about text quality s
oredboth the best rating and the lowest standard deviation. Thus, student opinions on this pointwere almost unanimous. This result 
arries even more weight be
ause the students were giventwo months time for replying to the questionnaire, making it possible for them to study thepro
eedings thoroughly.The worst ratings were given for appli
ation aspe
ts of the le
tures (whi
h will be a fo
us in2006) and for the hotels. The hotels in Malta were fully adequate, but some organisational prob-lems 
on
erning overbooking and relo
ation of people to other hotels without prior noti�
ation
ould have been handled better.The questionnaire also allowed feedba
k in the form of free text 
omments. Most of those
omments suggested that the tea
hing time per day was quite long and yet the programme wasrather densely pa
ked.
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Chapter 2Reasoning Web 2006The se
ond summer s
hool organised by REWERSE will take pla
e at the New Universityof Lisbon from Monday 4th September 2006 to Friday 8th September 2006 (see http://reasoningweb.org/2006).2.1 Obje
tivesThe main obje
tive of ReasoningWeb 2006 is of 
ourse the same as for its prede
essor: to providean introdu
tion into semanti
 web methods and issues with a parti
ular fo
us on reasoning.However, it is more appli
ation oriented and more open to industrial topi
s. Moreover, 
ross-network 
o-operation with Knowledge Web has been strengthened by in
luding Knowledge Webmembers into the programme 
ommittee and by le
turers from Knowledge Web.2.2 Tea
hing MaterialEa
h 
ourse or talk will again be a

ompanied by a full paper in the summer s
hool pro
eedings.Negotiations about publishing the pro
eedings are in progress at the time of writing this report.Also, like in the previous year, slides and other tea
hing material will be uploaded to REASE(http://rease.semanti
web.org).2.3 ProgrammeTaking into a

ount the feedba
k to Reasoning Web 2005, the programme was designed to bemore appli
ation oriented with a spe
ial fo
us on bio-health appli
ations. The 
ourses sele
tedby the programme 
ommittee 
an be grouped into four 
ategories. In parantheses we relate these
ategories to the 
lassi�
ation of Semanti
 Web topi
s proposed in [Maªuszy«ski et al., 2006℄.1. Semanti
 Web Query Languages( v. Semanti
 Web Query and Update Languages, v.1. Query Languages)2. Semanti
 Web Rules and Ontologies( vi. Ontologies for the Semanti
 Web, vii. Semanti
 Web Rules + Logi
)5



3. Bioinformati
s and Medi
al Ontologies( x. Semanti
 Web Appli
ations, x.3. Bioinformati
s, x.5. e-health)4. Industrial and Standardisation Aspe
ts( xi. Semanti
 Web Spe
ial Topi
s, xi.8. Outrea
h to Industry)The following list is ordered by these 
ategories. It does not in
lude PhD presentations.2.3.1 Semanti
 Web Query Languages2.3.1.1 Querying the Web with SPARQLAuthors/Le
turers:Bijan ParsiaNon-REWERSE 
ontributors:University of MarylandTea
hing Time:2 hoursAbstra
t:SPARQL is a query language and proto
ol whi
h together support �remote a

ess� of infor-mation published on the Web in RDF related languages (RDF(S) and OWL). We dis
uss theba
kground, syntax, and semanti
s of the SPARQL query language and explore how SPARQLis to RDF(S) and OWL what HTTP and URIs were to HTML: that is, 
riti
al to making theSemanti
 Web as a
tive as the Web itself.Table of Contents:1. SPARQL Ba
kground(a) (W3C) Semanti
 Web Languages: RDF, OWL, RIF(b) Why a proto
ol?(
) SPARQL and the Semanti
 Web2. SPARQL Query Con
epts, Syntax, and Use(a) Terms and data 
onstru
ts(b) Triple and Graph Patterns(
) Pattern operators(d) Datasets (Ba
kground and Named Graphs)(e) Filters and fun
tions(f) Query forms and results3. SPARQL Query Semanti
s(a) Query answers and the semanti
s of the dataset(b) Rigid BNodes and answer minimization(
) The algebra(d) The very idea of a virtual graph4. Future Dire
tions(a) Filling out the proto
ol(b) Aggregates, update, and federation(
) SPARQL and Web 2.0 6



2.3.1.2 RDF Querying: Language Constru
ts and Evaluation Methods ComparedAuthors/Le
turers:François Bry, Tim Fur
he, Georg Gottlob, and Dimitris PlexousakisContributing REWERSE parti
ipants:Heraklion, Muni
h, ViennaTea
hing Time:2.5 hoursAbstra
t:During the last two years, a plethora of query languages for RDF have been proposed.These languages 
an be grouped into the following �families�: The �SPARQL family�, in
ludingSquishQL, RDQL, RDFQL, SPARQL, and TriQL; the �RQL family� in
luding RQL, SeRQL,and eRQL; the �XQuery inspired family� in
luding the so-
alled �synta
ti
 Web approa
h� toRDF querying and XsRQL; the �XSLT inspired family� in
luding TreeHugger, RDF Twig,RDFT, and the query language of Nexus; the �XPath inspired family� in
luding Versa, RDFPath, RPath, RxPath, and RxSLT; the �Controlled English family� 
urrently with only Metalog;the �rea
tive rule family� in
luding Algae, iTQL, WQL; the �dedu
tive rule family� in
ludingN3QL, R-DEVICE, TRIPLE, and X
erpt; the �QBE inspired family� in
luding RDF-QBE,RDFQL, and visX
erpt. The le
ture introdu
es into these families and their languages. Then,
ompares these families and languages 
onsidering �rst the 
onstru
ts, se
ond the evaluationmethods, and third the reasoning 
apabilities of the languages. Con
erning the language 
on-stru
ts, the 
apability to express grouped sele
tion of RDF data, optional sele
tions, triple-basedvs. path-based data sele
tion are 
onsidered. Con
erning query evaluation, the 
apability toa

ess RDF data at sites retrieved from partial answers, to 
ope with non-trivial 
ases, in
lud-ing 
y
li
 dependen
ies and/or data, and to traverse (arbitrary length) paths in the RDF graphe�
iently are 
onsidered. Con
erning reasoning, the 
apability to derive data implied by theRDF and RDFS semanti
s and by user de�ned rules are 
onsidered.Table of Contents:1. A Brief Introdu
tion to RDF and RDFS(a) Model(b) Serializations(
) Semanti
s2. The RDF Query language families(a) The SPARQL Family: SquishQL, RDQL, RDFQL, SPARQL, and TriQL(b) The RQL Family: RQL, SeRQL, and eRQL(
) The RDF Query Languages Inspired From XQuery: The Synta
ti
 Web Approa
hand XsRQL(d) The RDF Query Languages Inspired From XSLT: TreeHugger, RDF Twig, RDFT,and The Query Language of Nexus(e) Controlled English for Querying RDF: Metalog(f) The Rea
tive Rule Family: Algae, iTQL, WQL(g) The Dedu
tive Rule Family: N3QL, R-DEVICE, TRIPLE, and X
erpt(h) The RDF Query Languages Inspired From QBE: RDF-QBE, RDFQL, and visX
erpt7



3. Language Constru
ts Compared(a) Grouped Sele
tions(b) Optional Sele
tions(
) Triple-based vs. Path-based Sele
tions4. Query Evaluation(a) Crawling Queries(b) Cy
li
 Dependen
ies and Data(
) E�
ient Path Traversal5. Reasoning(a) Reasoning after the RDF(S) Semanti
s(b) Reasoning after User De�ned Rules6. Con
lusion2.3.2 Semanti
 Web Rules and Ontologies2.3.2.1 Integrating ontologies and rules: semanti
 and 
omputational issuesAuthors/Le
turers:Ri

ardo RosatiNon-REWERSE 
ontributors:University of RomeTea
hing Time:2 hoursAbstra
t:In this talk we present some re
ent results on the de�nition of logi
-based systems integratingontologies and rules. In parti
ular, we take into a

ount ontologies expressed in Des
riptionLogi
s and rules expressed in Datalog (and its nonmonotoni
 extensions).We �rst introdu
e the main issues that arise in the integration of ontologies and rules.In parti
ular, we fo
us on the following aspe
ts: (i) from the semanti
 viewpoint, ontologiesare based on an open-world semanti
s, while rules are typi
ally interpreted under a 
losed-world semanti
s. This semanti
 dis
repan
y 
onstitutes an important obsta
le for the de�nitionof a meaningful 
ombination of ontologies and rules; (ii) from the reasoning viewpoint, theintera
tion between an ontology and a rule 
omponent is very hard to handle, and does notpreserve de
idability and 
omputational properties: e.g., starting from an ontology in whi
hreasoning is de
idable and a rule base in whi
h reasoning is de
idable, reasoning in the formalsystem obtained by integrating the two 
omponents may not be a de
idable problem.Then, we present the main approa
hes for the integration of ontologies and rules, with spe
ialemphasis on how they deal with the above mentioned issues. We divide the 
urrent proposalsinto approa
hes based on a "loose" integration of ontologies and rules, and approa
hes basedon a "tight" integration.Finally, we illustrate the main open problems in this resear
h area, pointing out what stillprevents us from the development of both e�e
tive and expressive systems able to integrateontologies and rules. 8



Table of Contents:1. Introdu
tion(a) Ontologies and Des
ription Logi
s(b) Rules and Datalog(
) Motivation for integrating ontologies and rules2. Main issues(a) Semanti
s: OWA vs. CWA(b) Semanti
s: unique names vs. non-unique names(
) Reasoning: de
idability and 
omputational properties3. State of the art(a) Loose integration(b) Tight integration(
) Reasoning algorithms and 
omputational results4. Open problems(a) Semanti
s and expressiveness(b) Reasoning(
) Implementation(d) Relationship between rules and queries2.3.2.2 Reasoning with Rules and OntologiesAuthors/Le
turers:Thomas EiterContributing REWERSE parti
ipants:ViennaTea
hing Time:2 hoursAbstra
t:For realizing the Semanti
 Web vision, a lot of e�orts are spent for getting the layers ofthe Semanti
 Web Layer 
ake ready. Given that the Ontology Layer has rea
hed a level ofmaturity, the 
urrent interest fo
uses on the Logi
/Rule Layer and who to integrate it with theOntology Layer. Several di�erent proposals have been made for solving this problem, whi
hdoes not have a straight solution. This stems from various di�erent fa
ts. One of these fa
tsis that rule languages involve evaluation prin
iples su
h as a 
losed world assumption, whi
his usually not adopted in ontologies. Furthermore, adding rules to ontologies qui
kly leads tounde
idability of ontology formalisms su
h as the standard OWL Web Ontology Language. Inthis le
ture, we shall after providing some preliminaries in the �rst part brie�y survey some ofthe approa
hes whi
h have been made to fa
ilitate reasoning with rules and ontologies. We thenwill fo
us in the se
ond part on approa
hes that 
ombine rules under the answer set semanti
sfor nonmonotoni
 logi
 programs, whi
h is the dominant semanti
s to day, and ontologies.Spe
ial emphasis will be given to Non-Monotoni
 Des
ription Logi
 Programs, whi
h fa
ilitatestransparent integration of rules and ontologies as well as existing reasoning engines. After that,9



we shall 
onsider related approa
hes and report on re
ent ongoing developments in the area, aswell as address open issues.Table of Contents:1. Introdu
tion and Motivation2. Preliminaries (OWL, RDF, ASP as rule language)3. Combining rules with ontologies(a) Survey(b) Hybrid / seamless integration(
) Issue of non-monotoni
ty / CWA4. Non-Monotoni
 Desription Logi
 Programs (Syntax, Semanti
s, Examples)5. Related approa
hes and extensions6. Con
lusion2.3.2.3 Semanti
 Web and Business RulesAuthors/Le
turers:Silvie SpreeuwenbergContributing REWERSE parti
ipants:LibrtTea
hing Time:2 hoursAbstra
t:My visits of several workgroups and 
onferen
es in the semanti
 web 
ommunity, given myba
kground as a pra
titioner in the business rules 
ommunity, has let me to make the followingobservation: �the business rules 
ommunity and semanti
 web 
ommunity talk about the samethings, but by people with a di�erent ba
kground; the business rules 
ommunity is driven bythe pra
ti
al experien
es of business people and business 
onsultants while the semanti
 web
ommunity is a vision of s
ientists driven by (mostly) s
ienti�
 publi
ations�.If this observation is 
orre
t, it is important that there is more understanding of ea
h other'swork so that we 
an end up with a `semanti
 business' that supports a pra
ti
al approa
h tobusiness problems and is supported by a long-term vision.If this observation is not 
orre
t, and the business rules 
ommunity and the semanti
 web
ommunity do talk about di�erent things, then we need to get a better understanding of the bor-der between the two 
ommunities so that we 
an develop standard transformations or pro
essesto 
ross these borders.Table of Contents:1. Introdu
tion business rules 
ommunity2. Introdu
tion semanti
 web 
ommunity3. Di�eren
es and similarities(a) RootsDis
ussion of di�eren
es / similarities BR and SW with respe
t to the roots of the
ommunity. 10



(b) Target Audien
eDis
ussion of di�eren
es / similarities BR and SW with respe
t to the target audien
eof the 
ommunity(
) GoalDis
ussion of di�eren
es / similarities BR and SW with respe
t to the goal of the
ommunity(d) FormDis
ussion of di�eren
es / similarities BR and SW with respe
t to the form in whi
hrules and knowledge is expressed(e) Expression PowerDis
ussion of di�eren
es / similarities BR and SW with respe
t to the expressionpower of a language of the 
ommunity4. SBVR standard(a) Terminology basis(b) Natural language basis(
) Higher order logi
(d) Deonti
 logi
(e) Closed world vs. Open world5. Tools(a) Management tools(b) Exe
ution tools: To inferen
e or not?(
) Future of this market, what do analysts say?6. Challenges(a) For the Business Rule vendors(b) For the Semanti
 Web resear
hers2.3.2.4 Composition of Rule Sets and OntologiesAuthors/Le
turers:Uwe AÿmannContributing REWERSE parti
ipants:DresdenTea
hing Time:1 hourAbstra
t:To master large rule sets in ontologies and other logi
-based spe
i�
ations, a division into
omponents plays a major role. A naive approa
h treats the rule sets as bla
k boxes and
omposes them via 
ombinators. However, the relationships between the 
omponents are usuallyquite 
ompli
ated so that the bla
k-box approa
h fails to be useful in many s
enarios. Instead,the 
omponents should be �opened� before 
omposition, and the paper presents several su
h�gray-box 
omposition�e
hniques, namely fa
et-based 
omposition, role-based 
omposition, androle 
ollaborations. In essen
e, all approa
hes des
ribe the 
ollaboration of rules and 
on
epts11



between the involved 
omponents, modeling their interrelation more pre
isely than it would bepossible with a bla
k-box approa
h.Table of Contents:1. Model managementModels, in parti
ular ontologies and rule spe
i�
ations, need to be managed to be able to
onstru
t large systems. Reuse is an important fa
tor, but reuse relies on an appropriate
omponent and 
omposition te
hnology.2. Invasive software 
ompositionInvasive software 
omposition o�ers a set of 
omposition operators to 
ombine artifa
tsof languages �exibly. Several 
omposition paradigms, su
h as view-based programming,generi
 programming, or aspe
t-oriented programming 
an be modeled using these oper-ators.3. Rule set and ontology 
ompositionBased on the invasive operators, also rule and ontology 
omponents 
an be 
omposed.It is demonstrated that role models and -
ollaborations 
an be modeled with invasiveoperators. This opens the way for �exible merge of rule and ontology 
omponents, grey-box 
omposition, that goes beyond the bla
k-box 
omposition style.4. Appli
ationsThis se
tion shows appli
ations of invasive rule set and ontology 
omposition.2.3.3 Bioinformati
s and Medi
al Ontologies2.3.3.1 Ontologies and Text Mining as a Basis for a Semanti
 Web for the LifeS
ien
esAuthors/Le
turers:Mi
hael S
hroeder and Patri
k LambrixContributing REWERSE parti
ipants:Dresden, LinkoepingTea
hing Time:3 hoursAbstra
t:Resear
hers in various areas, e.g. medi
ine, agri
ulture and environmental s
ien
es, usebiomedi
al data sour
es and tools to answer di�erent resear
h questions or to solve varioustasks, for instan
e, in drug dis
overy or in resear
h on the in�uen
e of environmental fa
tors onhuman health and diseases. During re
ent years an enormous amount of biomedi
al informationhas been generated. This data is spread in a large number of autonomous data sour
es andliterature databases that are often publi
ly available on the Web. There are also numerous toolsavailable on the Web. The re
ent explosion of the amount of on-line a

essible informationand tools has largely 
ompli
ated the sear
h for information. Finding the relevant sour
esand retrieving the relevant information are di�
ult tasks and often information from di�erentsour
es needs to be integrated. The vision of a Semanti
 Web for bioinformati
s alleviates thesedi�
ulties. 12



Table of Contents:In this le
ture we will dis
uss the following issues related to sear
hing for bioinformati
sinformation:1. data sour
es (e.g. swissprot), do
ument sour
es (e.g. PubMed) and tools (e.g. BLAST)and their sear
h fa
ilities2. problems of �nding bioinformati
s information in the 
urrent Web3. towards a Semanti
 Web for bioinformati
s4. ontologies in bioinformati
s5. Semanti
 Web methods and tools for bioinformati
s (e.g. GOPubMed, SAMBO, ontology-based integration, . . . )2.3.3.2 Integrating Web Resour
es to Model Protein Stru
ture and Fun
tionAuthors/Le
turers:Ludwig KrippahlContributing REWERSE parti
ipants:LisbonTea
hing Time:2 hoursAbstra
t:In this le
ture we address 
omputational aspe
ts of protein stru
ture and fun
tion, in
lud-ing predi
tion of se
ondary stru
ture, folding, stru
ture determination from Nu
lear Magneti
Resonan
e data, modelling of protein intera
tions, and metaboli
 pathways. The subje
t isintrodu
ed with an overview of protein stru
ture and 
hemistry and the algorithms and repre-sentations used to model protein stru
tures. The main fo
us of the le
ture is the integration ofinformation from sour
es relevant to protein stru
ture modelling, su
h as stru
ture databasesand modelling servers, a task that made di�
ult by the heterogeneity of formats, the diversityof data sour
es, and the sheer volume of information available, making evident the need fora standard framework for data sharing, i.e. the Semanti
 Web. To help solve this problem,we present tools being developed a

ording to the 
on
ept of a Semanti
 Web. These in
ludethe UniProtRDF proje
t and tools 
urrently implemented on the Chemera mole
ular modellingsoftware whi
h 
an fa
ilitate the sear
h and appli
ation of information available from Internetservers and databases.Table of Contents:1. Introdu
tionProtein stru
ture, importan
e of stru
ture for fun
tion and drug design.2. AlgorithmsStru
ture predi
tion, modelling of intera
tions, data pro
essing.3. Web Resour
esSe
ondary stru
ture servers, the RSCB Protein Data Bank, stru
ture and domain 
lassi-�
ation databases.4. Integration of Resour
esUniProtRDF, servi
e integration with Chemera, open problems and need for better inte-gration. 13



2.3.3.3 Ontologi
al & Pra
ti
al Issues in using a Des
ription Logi
 to RepresentMedi
al Con
epts: Experien
e from GALENAuthors/Le
turers:Alan Re
torNon-REWERSE 
ontributors:University of Man
hesterTea
hing Time:2 hoursAbstra
t:GALEN seeks to provide re-usable terminology resour
es for 
lini
al systems. The heart ofGALEN is the Common Referen
e Model (CRM) formulated in a spe
ialised des
ription logi
.The CRM is based on a set of prin
iples that have evolved over the period of the proje
t andillustrate key issues to be addressed by any large medi
al ontology. The prin
iples on whi
h theCRM is based are dis
ussed followed by a more detailed look at the a
tual me
hanisms employed.Finally the stru
ture is 
ompared with other biomedi
al ontologies in use or proposedTable of Contents:1. Introdu
tion(a) Ba
kground(b) GALEN's Aims and 
riteria for su

ess2. Rationale for the GALEN Ontology S
hemata(a) Basi
 Prin
iplesi. `Logi
al approximations'ii. `Linguisti
 approximations'iii. Canoni
al forms and �
anonization�(b) Ontologi
al issuesi. Categories, instan
es and natural kindsii. Self-standing entities and modi�ersiii. Rei�ed relations1 or "Features"iv. Dualitiesv. Top level ontologiesvi. Normative statements, 
ongenital malformations, and imputed intentions(
) Logi
al issuesi. Negation and un
ertaintyii. Defaults and indexingiii. De�nitions and general in
lusion axiomsiv. Embedded expressionsv. Transitive attributes and inheritan
e a
ross transitive attributes(d) Issues minimally or poorly represented3. The GALEN Upper Domain Ontology(a) The Top Level Categoriesi. Top level distin
tions 14



ii. Modi�ersiii. Phenomenon - Se
ondary stru
ture for top level 
ategoriesiv. Breaking up long lists: the NAMED? 
onvention(b) Top level attributes1i. Primary distin
tionsii. Constru
tiveAttributeiii. Modi�erAttributeiv. Stru
ture of inheritan
e a
ross transitive attributesv. Additional uses of the attribute hierar
hy4. The GALEN S
hemata(a) Anatomyi. Physi
al part whole relations and physi
al 
onne
tionii. Regionsiii. Generi
 bits and pie
esiv. Tissues, 
ells and substan
es: mass, dis
rete, and inde�nitely divisiblev. Topologies, 
avities, spa
es, lines and anatomi
al landmarksvi. Arbitrary portionsvii. Re
ipro
al expressions(b) Pro
esses and Fun
tions(
) Diseasesi. What is a �disease�?ii. Causation5. Appli
ation Constru
ts: Medi
al Re
ords and Coding S
hemes6. Dis
ussion(a) Evaluation against 
riteria(b) Issues with the GRAIL formalism(
) Comparison with other ontology s
hemas(d) Outstanding issues(e) Summary7. A
knowledgementsRemark:The speaker will 
over in his le
ture only sele
ted parts of this 
ontent.2.3.4 Industrial and Standardisation Aspe
ts2.3.4.1 The Rule Inter
hange Format under development at W3CAuthors/Le
turers:Christian de Sainte MarieNon-REWERSE 
ontributors:ILOGTea
hing Time:2 hours 15



Abstra
t:In November 2005, the W3C announ
ed the formation of a working group dedi
ated to spe
-ifying an XML-based rule inter
hange format. In the �rst part of this le
ture, we examine the
ontext in whi
h this working group was 
reated, and the 
onstraints it sets on the developmentof the rule inter
hange format. We start with a dis
ussion of the di�eren
es and bene�ts of arule inter
hange format versus a rule language for the Web. We then 
onsider the use 
ases fora rule inter
hange format, and the rule languages that must be taken into a

ount: these, to-gether, set the requirements for the rule inter
hange format. The Use Cases and Requirementsdo
ument was the �rst deliverable released by the working group. Another important aspe
tof the 
ontext in whi
h the rule inter
hange format is designed is that there are many relatedstandards, re
ommended or under development at the W3C as well as other organisations su
has the OMG:: we dis
uss how some of these standards relate to rule inter
hange, and how theyimpa
t the design of the rule inter
hange format. As a 
on
lusion to part 1, we present andwe motivate the phased approa
h that was 
hosen for thedevelopment of the rule inter
hangeformat. In the se
ond part, we present the latest state of the phase 1 spe
i�
ation: we introdu
ethe ar
hite
ture of the language, its 
ore syntax and how the language addresses 
ompatibilityissues. We dis
uss the format extensibility, its 
onforman
e poli
y as well as some importantissues. We 
on
lude on the prospe
ts for phase 2 and beyond.Table of Contents:1. The RIF in 
ontext(a) A Rule Language for the Web or a Rule Inte
hange Format?(b) All kinds of rule languages(
) Use 
ases and requirements for a Rule Inte
hange Format(d) I'm not a poor lonesome standard: RDF, OWL, SPARQL, PRR and the gang(e) A phased approa
h to the spe
i�
ation of an extensible format2. The RIF, phase 1(a) Ar
hite
ture(b) Syntax(
) Compatibility(d) Extensibility(e) Conforman
e(f) Issues3. Future prospe
ts and 
on
lusion2.3.4.2 The Semanti
 Web from an industrial perspe
tiveAuthors/Le
turers:Alain LégerNon-REWERSE 
ontributors:Fran
e Télé
omTea
hing Time:1 hour 16



Abstra
t:Semanti
 Web te
hnology is being in
reasingly applied in a large spe
trum of appli
ationsin whi
h domain knowledge is 
on
eptualized and formalized (e.g., by means of an ontology)in order to support diversi�ed knowledge pro
essing (e.g., reasoning) by ma
hine. Moreover,through the subtle joining of (
ognitive) human reasoning and (logi
al) ma
hine reasoning, it ispossible for humans and ma
hines to share 
omplementary tasks. Some examples of appli
ationareas where these tasks arise are: 
orporate portals and knowledge management, e-
ommer
e,e-work, health
are, e-government, natural language understanding and automated translation,information sear
h, data and servi
es integration, so
ial networks and 
ollaborative �ltering,knowledge mining, and so on. From a so
ial and e
onomi
 perspe
tive, this emerging te
hnologyshould 
ontribute to growth in e
onomi
 wealth, but it must also show 
lear 
ut value foreveryday a
tivities through te
hnologi
al transparen
y and e�
ien
y. The uptake of Semanti
Web te
hnology by industry is progressing slowly. One of the problems is that a
ademia isnot always aware of the 
on
rete problems that arise in industry. In 
ontrast, industry is notoften well informed about the a
ademi
 developments that 
an potentially meet its needs. Inthis paper and le
ture we present ongoing work in the 
ross-fertilization between industry anda
ademy. In parti
ular, we present here few key sele
ted appli
ation �elds and use 
ases fromenterprises whi
h are highly interested in the industrial uptake of Semanti
 Web. The Use
ases are detailed and fo
used on the key knowledge pro
essing 
omponents that will unlo
kthe deployment of the te
hnology in the sele
ted appli
ation �eld. The talk ends with thepresentation of the 
urrent te
hnology roadmap designed by a team of A
ademi
 and Industryresear
hers.Table of Contents:1. Introdu
tion on Industry perspe
tive2. Key appli
ation se
tors and problemati
s(a) Health
are and biote
hnology(b) Extended entreprise and e-Business(
) Multimedia and audiovisual3. Detailed analysis of the prototypi
al Use Cases from ea
h key appli
ation se
tor4. Study of few Key te
hnology roadblo
ks5. Overall Te
hnology Roadmap of SWS te
hnology6. Con
lusionsA
knowledgementThis work has been 
o-funded by the European Commission and by the Swiss Federal O�
efor Edu
ation and S
ien
e within the 6th Framework Programme proje
t REWERSE num-ber 506779 (
f. http://rewerse.net).
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