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Background
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* (Web services)
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Web with information and methods

Higher Level Specifications, Applications

Accessibility, Internationalization, Device Independence, QA
pl||C
Interaction Security 3 ‘P: Web Services
(XHTML, 8VG, SMIL, (DSig, Enc, i E (Architecture,
C8S, XForms, FO, KMS) SOAP 1.2,
VoiceXML, SSML, wsDL 1.2,
HTML Timed Text, Semantic Web Chereagraphy)
Multimodality, ...) (RDF, OWL, ...)
AML
(Namespaces, XML Schemas, XSLT, XPath, XLink, XML Base, XQuery, DOM, ...)
HTTP 1.1

URL

URI/IRI

Initial
Web

| Tomorrow's Web

httn: /Aananni20N Qe



- Il Different aspects of the

e Semantic web
management

e Semanticweb "WHY”: web based
knowledge integration and applicati

o Semantic web ”HOW?” : technologies
tools for SW
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Semantic web "WHAT”

» knowledge management
 what I1s the SWR

e why do we need SW?
e SW and web services
e Wwhat's after SW?
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Knowledge management

Problem: how to find ang organize  SEFEREEE
information on/with wely: | rerm————— 1

;LE‘.J.!l

The active management Th e

information that turns into\¢ into

knowledge by selection, ad
seguence, correlation, and e m a n l c :

annotation

[2] Michael C. Daconta, Leo J.

Obrst, Kevi neg. SmithC:l Theh e
Semantic Web: A guide to the X !

future of XML, Web Services and Fu{i;l;giﬁ{%?
Knowledge Management, John 4
Wiley, 2003,
http://www.wiley.com/legacy/com
pbooks/daconta/sw/

Veb Services,
and Knowledge
Management

Michael C. Daconta
Leo J. Obrst
Kevin T. Smith
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What 1sthe SW?

The explicit representation of the semantics underlying
data, programs, pages and other web resources will enable
a knowledge-ba eb that pfovides a qualitatively new
level of service

of the content on the web, and thus providing mpre
accurate filtering, categorizing, and searching of\these
Information sources

This process will ultimately lead to an extremely
knowledgeable system that features various specialized
reasoning services
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Why do we need SW?

. the four stages progress from data with minimal
smarts to data embodied with enoughysemantic
information for machines to make inflerences about it

. Text and databases (pre-XML): the\*smarts’ arein -
the application and not in the data =

* XML documentsfor a single domain: dat
enough to move between applicationsin a
domain, for ex. XML in the healthcare industry

. Taxonomies and documents with mixed
vocabularies: dat can be classified in a hierarchical
taxonomy. Simple relationships between categories LT =y
in the taxonomy can be used to relate and thus | :_:__ ,lh!. i -.i XML documents using
combine data. Thus, data is now smart enough to be single vocabularies
gasily discovered and sensibly combined with other

ata

. Ontologies and rules. new data can be inferred from
existing data by following logical rules [
[mechanically!], for ex. Automatic trandation of a I
document in one domain to the equivalent (or as
close as possible) document in another domain

XML ontology and
automated reasoning

AML taxonomies and
docs with mixed vocabularies

. Text documents and
database records

Figure 1.2 The smart data continuum.
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SW, XML and web services

Y

a machine-proc eWeD Of  reiources | Wb Services ——> Semantc Web
smart data I
Static ! WA —— + Sernantic Weh
o http://lwww.w3.0rg/200 i 1 :
XML only provides syntactic ool oy

i nterop xRN OthelNNEIEISINE JF5. o s s s s s o s oz i
sharing an XML document adds """

meaning to the content;

however, only when both

parties know and understand the

element names



W3C’'s OWL Web Ontology Language (

WOL the owl in Winnie the Pooh!)

Trust: verifying the sourse of statements I'S
part of the semantic web

- SW will be practical, in terms of computing
power, within three years, [2]
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e Towards semg
e ubiquitous com
e context

 DLR the Digital Living Room lab

* Dilemma: how to combine the gener
nersonal knowledge management and
Information organization needs?
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Personalized serwces Wlth Context

ﬁASPNETP rtal Starter Kit - Mic

Web as personal
Space

Context handling
with eventsand
actionsin the
MyHome portal

Microsoft
Passport and

Alert usage with
SDK

MyServices

File  Edit  Yiew Favorites

L2

Click map for

L View of the PDA
applications

—  applications

# about MyHarme
orta

l_ ’_ ’_ |4 Internst




lfFE’)Ffi web content to context based
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using .NET, XML, web serviceswith RDF and OWL
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Digital livingroom (DLR)

evicesin DLR lab of Teg
Server | PC
Webcams
Entertainment
TV card
Digital & Analog TV and Radio
Speaker
Mobile devices. PDA, Smart phone
LAN, WLAN, Bluetooth

Uik chow "" Unciom

/./’

A

/./’

The communication through through PDAs and other wireless

devicesinside or outside the DLR
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e Semanticwely”
knowledge ma

o Semanticweb "WHY": persona weh
knowledge integration and applicati

e Semantic web "HOW”: technical
approaches for SW



‘Semantic web "WHAT”: personal

knowledge

AASAN

 makethe previc
general knowledg
management of the
SW personal

] o e e ke Wt P
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Semantic web "WHY”:

e business case|
e status of the S\

e metadata with XML technologies
e Web service evolution

» web based knowledge integration an
applications

e personal...
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Business case for the SW

- By 2005 the Gartner Group reports,
“lightweight ortologies will be part of 75
percent of application integration projeets:
(J. Jacobs, A. Linden, G G, GG R
Note T-17-5338, 20-Aug, 2002)

- The organization, that has the best
Information, knows where to find it, and can
utilize it the quickest wins
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Status of the SW

« The next big trend/in web services will be semantic-

enabled web serviges, where we can use information from
web services from different grganizations to perform
correlation, aggregation, and orchestration

Adobe Is reorganizing its software meta data arouhd RDF.
Because of this change, “the information in PDF files can
be understood by other software even if the software
doesn’t know what a PDF document is or how to'display
it”

Company Ontoprise sells (and buys?) ontologies,
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Metadata with XML technologies

* Metadataincreasesthe fidelity and granularity of our data. The way to
think of about the current state of meja data is that we attach words (or
labels) to our data values to describe/it. How could we attach
sentences? What about paragraphs? The motivation for providi eng
richer data description is tomeve data processing from being tediously
preplanned and mechanistic to dynamic, just-in-time, and adap

» [nference engines: CWM Closed World Machine,
http://infomesh.net/2001/cwm/

» RSS Resourse Description Framework Site Summary,
http://www.xml.com/pub/a/2002/12/18/dive-into-xml.htm

o [MS http://www.imsproject.org for interoperable learning techr

 OAG Best Practices and XML Content for Everywhere-to-Everywhere
Integration, http://www.openapplications.org
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Web service...

* Because aweb service does not need to
focus on presexting styling, the focus for
creating them is purely on business logi
making It easier to reuse web services
software components in your enterp

« MVC Modd- View- Controller paradigrr
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evolution

« XACML eXtensible Access Control
http://www.0as S-

open.org/committees/ty home.php2gqg abbrev=xacml or

http://xml .Coverpages.owwl
« Theideaof XACML isthe documents (or SOAP messa
themselves) can describe the policy of who can access they

« DAML-Sisan ontology for web services,
http://www.daml.org/services/

e Inaddition, Semantic Web Enabled Web Services (SWW
comprehens ve web service description framework and di
framework to provide a scalable web service mediation,
http://swws.semanticweb.org/

 Together both these technologies have the potential to increase
automated usability of web services

arkup Language by OASIS,




'Web based knowledge integration
and applications

e possibilities:

e using XML w Xt (data structure)

* Integration of information sources
(coordination)

 automate the information production
access (methods for data)

» knowledge aware applications (like the
lmageBlog)

AASAN




7 "Semantic web "HOW”: technical

e web services: SOAP, WSDL, UDDI
together

« and/or core SW technologies (RDF,
OWL)

 within applications (or on the whole web!)



“"V".NET based software engineering

o NET web $£ dlatform
* SErVice SyS context

« MS.NET servieeexamples: Alert,
Passport, Notification services

e context and semantic informatio

nline video lecture” Understanding the Framework ” at
and more technical .Net materia at
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NET web service platform

ng the Basic Elements of .NET - Microsoft Internet Ex ] 4|
File Edit wiew Favorites Tools Help | ‘."
@ Back - J - | _,.: ’ ;] | /__J Search \;“\T‘H Faworites '@ Media {:_‘3 | e, k = | El _‘:—}
Address I@ hEEp: f fvvave microsoft, comfnetfbasics fwehatis, asp LI G0
M‘. - LI | )(: Etsi = _# Korosta | Iﬁi:_l Asetukset | %] Pop-up-ikkunat estetby (21 = o Hotmail .ﬂ Messenger
TECTITTC AT s OO e =
Eobines k Defining the Basic Elements of _.NET

Business Aqgility

For Partners
Microsoft® .MET is a set of Microsoft software technologies for connecting information, people, systems, and devices, It

enables a high level of software integration through the use of wWeb services—small, discrete, building-block applications
that connect to each other as well as ta other, larger applications over the Internet.

Home & Entertainment
Product Informmation

.MET Connected
Drirectory

Web services
are small, reusable applications
Smart written in XML, 8 universal langusge
— Qi for data exchange. They allow data to be
lients communicated across the Internet (or internal
intranet) between otherwise unconnected
sources that are enabled to host or act on
them, for example:

XML Web
Searvices

allow data to be shared amywhere, any time.

Clientto-server: XML Web services can share
data from a server application to a desktop or
mobile computing dewvice via the Internet.

Client-to-client: “Smart” clients or devices
% can host and appy XML Web services that =

L Developer

Tools Server-to-server: XML Web services provide a
common interface between existing
applications within an enviromment of

— Servers independent servers.

Service-to-service: XML Web services can
work together in seqguence to create a mons
complex data operation.

MET Drefined

The Components of Microsoft .NET-Connected Software

.MET is infused into the products that make up the Microsoft platform, providing the ability to quickly and reliably build,
host, deplay, and utilize connected solutions using Web services, all with the protection of industry-standard security
technaolagies.




AASAN YLIOPISTO

Microsoft Alert system In

2C f n System

e Passport
authenticated
users subscribe
to alert or
notification
Services

« DLR context and
I’ s changes
create automated
alerts

anagement
User Identity
Subscription
anagement
-
Subscriptions
otification
Syst

NET

U

eeeeeeee
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MyServices

various Microsoft
toolslike

NET platformand
Compact
Framework for
mobile
applications
utilizing W3C'’s
XML, web service
and semantic web
standards

myMusic

myWallet myMovies

httn:/AAnanns 1 naraca fi/~leea/i thi /0caca? nortal hits
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(Present) Toolsfor RDF

. lsaViz: A Vimnng Tool for RDF,
http://www.w3.0rg/2001/11/IsaViz/

N

e Sesame sarver at hitp://www.openrdf

e Jena— A Semantic Web Framework( for
Java, http://jena.sourceforge.net/

e HP SW research at
http://www.hpl.hp.com/semweb/
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1V Semantic web: CORE HOW

e know
e know
 knowledge-centric organization
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SW technologies

e RDF

 RDF container

e N3, rafication, tools

« RDF Schema

« DAML+OIL to OWL
 non-contextual modelling
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RDF

e RDF= ResourceD/esc:hpt'on Framework

Object

Subiject

Predicate (el

C D=

= Literal

— = Property or Association

Figure 5.2 The RDF triple.
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|deas for RDF usage

\n R stand her electronic resources,
like files, or concepts, like “peyson”. One way to think of

The resources in RDFmustbe identified by resource Ids,

which are URIswith optional anchor Ids. Thisis iatportars
so that a unigue concept can be unambiguoudly identified
viaaglobally unique ID. Thisis akey difference between
relying on semantics over syntax

Capturing statements in aformal way allows so
aggregation of a corporate knowledge based in which you
capture processes and best practices, as well as spot trends.
Thisis knowledge management via a bottom-up approach
Instead of atop-down approach
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RDF (XML serialisation)

e RDF Primer http://vgww.w3.0rx/ T R/rdf-primer/

(

[} listing5-1.rdFf - Notepad =100 x|

File Edit Format Yew Help

<7xml] wersion="1.0" encoding="IS0-8859-1"7>
<rdf:ROF mens:rdf=“http:ﬁﬁwww.w3.DrgﬁlQQQIDEIEE—Pdf—Syntax—ns#“
xm1ns : rdfs- http: /A, w3, Oor g TR L5995,/ PR- df - schema 199903034"
xmlns:s0="http: Xﬁwww w3.org/2000/PhotoRDF/dc-1-0#"
xmlns:sl="http: /sophia.inria. frﬁ~enerbunnﬁrdfp1c1ang#
xmins:s2="http:/ Awww.w3.0rg/2000/PhotorRDF Technical-1-0#" >
<rdf:pescription rdf:about="shopl.jpg"=>
<s0:relationzpart-of store Front</s0:relation:=
<s0ityperimage< /sQ:typex
<s0:faormat=images/jpeg</s0:format>
<sl:xmllangzen</sl:xmllang>
<s0:descriptionzBuddy Belden's work hench for Tv/VCR repair</sO:description:z
<s2:cameraxkodak Easyshare</s2:camerax
<s0:titlesTy shop repair hench</s0:titles
< /rdftpescription:
</ rdf :ROF >

7
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RDF containers

« Bag: Anrdf:bag element is used to denote s

unordered collection

e Sequence: an rdf:seq element is used to genote an
ordered collection (a“sequence” of elements

o Alternate: Anrdf:alt element is used to demote a
choice of multiple values or resources
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Writing RDF: N3 notation

N3 example of relficatior e - . eamic craoon.

@prefix earl: shtbp://www.w3.org/2001/03/earl/0.954#>.
\] r] pvq ) @prefix rdf: <http://www. wl. org/1999/02/22-rdf-syntax-nsh>,
ane % t%t( Xj y S @prefix de: <http://purl.org/dc/elements/1.1/>.
. - - rdf:predicate earl:passges;
essibilit
It pm the mc I I rdf:object "Accessibility Tests® ]:

earl:email <mailto:Janelexample.org>;
taS) earl :name "Jane Jones" .

:MyPage

http://IWww.W3.0rg/DeSIC’ = esstwencontent;

de:ereator <http://example. org/onto/person/Mary/>.

nl SSUeS/N Otatl On3 html Listing 5.4 N3 example of reification.

http://Infomesh.net/2001/
O5/notation3/

m :Jane earl:asserts
[ rdf:subject :MyPage;




AASAN

-~ Reification “making statements

abou ements’

type of the statement. Qnce the statey
statements about the modeled staternent

Thereification is akin to stafements as arguments instead of statements
as facts, which is useful in cases where the trustworthiness pfthe
source is carefully tracked. Thisis important to understangt, as

reification is not aptplicableto all data modelling tasks. It {s easier to
treat statements as facts (1)

Some current SW applications explicitly eliminate reificati
their knowledge bases to reduce the complexity

ent is modelled, you can make
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Why is RDF not in the mainstream?

« RDF doesn’t yet play wgll with XML documents
« Thereisafairly esoteric|ssue regarding a difference between how XML

o (Thisisnot true!: RDF is seriattzeeras XML means that both XML Schema
and RDF share common syntax, W3C works to embed RDF in XHTM
XML documents, for more see RDF in HTML: Approaches,

and SMORE tool)

o Partsof RDF are complex:

* More complex than XML, because of mixing metaphors (Table .
the serialization syntax (RDF syntax allows the RDF graph to be Serialized vig
attributes or elements), and reification (another level of abstraction, ma
natural language, but a foreign concept to al the other data communltles' W|th
reification everything isjust an assertion (and you must potentially follow a
potentially infinite chain of assertions...))
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o

 Early RDF ex
ar e weak

e don't highlight the
unique characteristics
of RDF

e Dublin Core DC, RSS
even highlighted in the
RDF Primer

RDF metaphors for its modeling
Itives

METAPHOR PART1 PART2 PART3
Language Subject Predicate Object
Object-oriented | Class Property Vaue
Graph Node Edge Node

Web link Source Link Destination
Database Entity Relation Entity
Table 5.1 RDF metaphorsfor

modelling



- How to seethereal pointsof RDF
(beyond-the syntax!)?

« Most RDF authorswritetheir RD
then convert the N3 tio RDF/ XML
(like Jena’s n3 program)

* RDF literas can be typesyia XML/Schema data types, or RDF/ XML
document integration in an RDF schemafor DC at

assertionsin N3 format and
gyntax via a conver son tool

» Another way to solve the validation problem is to have th¢ namespace
URI point to a document, which describes it as proposed py the
Resource Directory Description Language (RDDL), \

+ For ideas see Make Y our XML RDF-Friendly by Bob DuCkarme,
John Cowan, L, bty

 RDF Schemais alightweight ontology vocabulary layer on RDF

* Noncontextual modelling makes RDF the perfect glue between
systems and fixed data models
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RDF Schema

 |f we usethetripleto denadte class, class property,
and value, we can create class hierarchies for the
classification andhdescription of objects. Thisis
the goal of RDFSchema

« RDFSchemaisasimple set of standard RDF
resources and properties to enable peoplq to create
their own RDF vocabularies. The data model
expressed by RDFSchemais the same datayode
used by object-oriented programming languages
like Java. The data model for RDF Schema allows
you to create classes of data
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Key components of RDF Schema

rdfs.Class. an €
that defines a group of
related things that shar Kot o s
set of properties S

+r dfs: subclassOf ThmImiimee
rdfs:Property: In OOP, e iaes st A e
you define aclass and e I e
everything it contains. In -~ Sy
RDFS, you define
oroperties and state what s o g o e
class they belong to

Listing 5.6 RDF schema for Figure 5.9, (continued)
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RDHS

e rdfs.domain

o rdfsrange
. <rdfs:range rdf:rescurce="'&exanple chpb;Topic"/>
o r de. type </rdf:Property=

<rdf:Property rdf:abouts"&example chpbS:writeg"

 rdfs:subPropertyof |
=rdfs:range rdf:resource="&example chpS;Artifactan/>
A <rdfs:domain rdf:resource="&example chpS:Employves />
o rdfs:seeAlso s
. </rdf :RDF>
o rdfs.DefinedBy
Listing 5.6 (continued)

e rdfs.comment —

<rdf:Property rdf:abouts'&example chpb:knows"
rdfg:label="knows">
<rdfs:domain rdf:resource="&example chp5;Employes’ />

* rdfsLiteral In OOP we are going down from the class tc
e rdfssXMLLiteral theproperties. In RDFS, we are going up
from the properties to the class
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Editing RDF/S

* Protege open @td ogy editor at

4

N

 After modelling the classes, Protege aHow
you to generate both the RDF Sche
an RDF document if you create Inste
the Schema (tab labelled “Instances’ |
Protégé window)
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SMORE editor

*SMORE Semantic
Markup, Ontology an
RDF Editor,
http://www.mindswap.org/

~aditkal/editor.shtml
*SMORE allows to embed
RDF markup inside of
HTML documents during
the HTML authoring
process

<hitn] =
1head >
cript type="application/rdf+ml>»
«7Paml version="1.0"3>
<rdf : RDF
amlng: rdE="http: /fvww . wllorg /L1988 02/ 232-rdE -Bynkax-nef*
generall .. D="hitp:
erall. . damli®
amlng {parssnint="htrp: / v, wam umd . edu/ smbgrove/ persanDnt . rAfE -
“generall.0:Organization rd£:I0="Viztual Fnowledge Basae ">
«generall . d:mabbOrganisaticn0f>JIVA< /asnerall .

amlns Cw. CE L und . edu projec s plus S DAML fents / gen-

Hasublrganiza-
[ T

<fgenerall . biorganizatlion=
cgeinterall DrOrganization rdf: ID="JIVA*>
sgenerall .0 :gubdrganizat ionOf=0DIA</generall .} {sublrganiza—
tiomof>
= /ganarall
“pRrsonint Person 1ot 0= "Ted Wiakrak"s<ipersondnt : Persons

<perRoniint: Perscn rdi | ID="Danny. Proko!></

idrganizations

pErSoiRint : Par sors
=/ EUL: RLF>
=/seripe>
=/ head>
<body=
.'; =
<p=ViTtual Enowledge Base |[VEB] </b>
S
mmitted. for breviiy.
< Shindyrs
=/hEmls

Listing 5.9 RDF embedded in HTML (via SMORE).
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What i1s Non-contextual Modeling

» Two key aspects of nohcontextual mpdelling:

* Non-contextual modé&ling uses explicit versusimplicit
relationships. XML dycments create a hierarchy of name/value pairs.
XML does not state the el ationship between the name and the value
(except implicitly!). On the contrary, RDF uses an explicit relationship
between the name and the value with the triple structure: sujyect,
predicate, and object

« Agraphislessbrittlethan atree: RDF graphs can be robust in the
face of change and suffer less from the bridle data probl
for versioning and compatibility issues that can plague X
documents

 Why RDF mode is different from the XML model by T. Berners-Lee,

* Order us often very important in a document but not important to an
RDF graph
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to contextualize or not?

» The question is weather your specific application is better served by fixing the

does RDF implement noncontextual modelling? RDF creates a
statements and not a document. Therefore, the context of aset O
statements cannot be determined beforehand; instead, it is wholl

sense, this disconnection between alist of statements and a hierarchi
the root cause of the difficulty in encolding RDF in RDF/XML syntax,
because it attempts to marry alist of statements with a hierarchical tree
structure
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RDF, TAP etc.

In this example thg¢ RDF captukes statements about the

organizations, subgrganizationg, and people discussed in
the HTML page
TAP project at Stanford;—=tD://tap.stanford.edu/ for
coherent semantic web

TAPache is a module for the Apache HT TP server that
enables you to publish RDF data via a standard web
service caled getData(). Thisallows easy integra
distributed RDF data

What the Semantic Web is not - answering some FAQs of
the unconvinced by T. Berners-Lee,
http://www.w3.org/Designl ssues/RD Fnot.html
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Knowledge presentation

e ontology sp
e taxonomies

e ontologies
e Syntax, structure, semantics and prag
 |ogic and logics
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Ontology spectrum

Ontology can be...
a Taxonomy Local Domain Theory

Description Logic Is disjoint subclass of wi

a Thesaurus (words and oAMLON, owL /  transitivity property

Unified N lodeling Language

%/ nonymS) Conceptual Model :

RDF/S Is subclass of

a Conceptual Model (with
more complex o

s o - L
knOWI wge) ER ~ Has narrower meaning th

A
aLogica Theory (with
. Taxonom
Very rl Ch’ Compl eX’ Relational r./li- subclassification of

Model

consitent, meaningful ~

Weak semantics

knOWI e(jge) Figure 7.5 The ontology spectrum: Weak to strong semantics

Strong semantics

Modal Logic al

Schema .~
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Taxonomies
- knowledge wi Al hierarchic or
parent/child st

- definition of ataxonomy: the classificati
of information entities in the form o
hierarchy, according to the presume
relationships of the real-world entitiesthe
they present
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e Anontology defings the com
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Ontologies

on words and concepts (the

meaning) used to {escribe and/represent an area of

knowledge

An ontology is an engrmeertng product consisting of “a
special vocabulary used to describe [a part of] res
a set of explicit assumptions regarding the intenged
meaning of that vocabulary”- in other words, the
specification of a conceptualisation

When describing an are of knowledge- a domain-
describe the important things in the domain, their
properties, and the relationships among the things. If we
were to elaborate our description, we may even include
rules about the domain
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DAML+OIL to OWL

« DARPA Agent Markup Language DAML+OIL by
DARPA, http:// .daml.or

. http://\/W\AN.WB.orq/\FR/d oll-reference

* Web Ontology Language OWL,
http://www.w3.0rg/2001/sw/WebOnt/ W3C stanf

 Both DAML+OIL and OWL also directly use X
Schema data types

» Feature comparison of RDF/S, DAML+OIL and portier
of OWL, see http://www.daml .org/lanquagel/features.htmi
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OWL

« Ontologieslike OWL are llayered on top of RDF

e Many see ontologies as the killer application for
the semantic web and-thUs believe they will drive
the adoption of RDF

 OWL has classes (and subclasses), prope
subproperties), property restrictions, and k
class and property individuals

 Class constructs such as subClassOf, digointWith,
IntersectionOf, unionOf, complementOf




7 OWL: Ontology representation

s

LANGUAGE LEVEL

DI*CRIPTION

OWL Full

Thelcomplete OWL. For example, a class can be
considered,both as a collection of individuals and an
individua itsalf

7

OWL DL (description logic)

O —

for example. More expressive cardi

Slightly constrained OWL. Properties cannot beindividuals,

y constral

OWL Lite

A smple language, but one that is mg(e expressive than )

RDF/S. Simple cardinality consfraintsonly (0 or 1)

Level 1- The knowledge representation level
Level 2- The ontology concept level
Level 3- The ontology instance level



Ontology tools

e Ontoedit ontom
http://www.ortoknowledge.org/tool s'ontoed

it.shtml —
e OIlEd, http://olled.man.ac.uk/
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Accessing SW by machines

DAML+OIL and OWL have alogicYehind them, alogic that is amog
but not quite as compl|cated as first-grder predicate logic (description
logics explicitly try to gchieve a goog trade-off between semantic
richness and machine tractability)

ontologies modelled in thoseTanguages can be machine-interpretable:
the machine knows exactly what the model means and how #ie mode
works logically, and can infer in a step-by-step fashion thgSe
Inferences a human would make
But you need not worry about the formal logic behind thoge languages.

Y ou just use the languages like OWL to create your ontologies, an
the OWL interpreter will do the right thing
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Syntax, structure, semantics ...

Ontologiestry to limitthe possible foQrmal models of interpretation
(semantics) of those vocabularies to the set of meanings you intend

Ontologists want to shi{t some if that “semantic interpretative burden”
to machines and have th&g 4ly mimic our sematics that is,

understand what we mean-and so bring the machine up to the human,
not force the human to the machine level

By machine semantic interpretation, we mean that by strug
constraining) in alogical, axiomatic language (i.e., a knoyvledge
representation language) the symbols humans supBI y, the \machine will
conclude viaan interference process (again, built the himan
according to logical principles) roughly what a human woul oNG
comparable circumstances
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.and pragmatics

Pragmatics sits abgve semantids and has to do with the
Intent of the semantics and actyal semantic usage

Intelligent agents deal with the pragmatics
(think of pragmatics astheextension of the semantics) of
ontologies

Agent communication Language is based on sp
theory, which is a pragmatics theory about humg
discourse that states the human beings express the
utterances in certain ways that qualify as acts, andth
have a specific intent for the meaning of those utterances

Intelligent agents are sometimes formalized in a
framework called BDI for Belief, Desire, and Intent




AAAAAAAAAAAAAAA

Exten3| on and Intension: E & |

 |n the database and formalYnatural language
worlds, the first\type of knowledge is the intension
and the second the extension

e |n the database world, a schemaisthe int
database, whereas the tuples of the datab
constitute the extensional database

 |ntheformal/natural language worlds, a
description or specification Is an intension,
whereas the actual objects (instances/individuals)
In the model (or world) for which the description
IS true are In the extension
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E&IInICT

Now the various techrnjcal communities will call the intension the
following: ataxonomy, a schema, a gonceptual/object model, an

following, respectively:Nes
extension, instancesindivittate

model, meaning that it defines and represents informatio about some
aspects of the world that you (as the modeller) care to mogle

If you are model-driven (meaning here ontology- or knowle
driven), just means you can change your mode, regenerate tl
Implementation, or find the delta, and continue
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Ontology mapping problem

The Ontology or semahtic mapping groblem is an issue that affects
everything in informatjon technology) that must confront semantics

Y ou must always cons der mappings between whatever r
of semantics you currently have (for system, application,

(within your own enterprise, within your community, acrgss your
market, or the world)

ontologies or whatever your semantic base representation is (Hd
ontologies, it’s probably hard-coded in the procedural code that
services your databases, and that meansit’sreally a problem)
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Logic and logics...

» Ontologies pre Q kinds of
knowledge:

* About the class orgeneric informatio
describes and models the problem,
application, or, most usually, the do

e About the Instance iInformation- that I's
specific instantiation of that description
modedl
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expressing and\using information

- The language used for knowledge
representation determines the kind
reasoning that can take place on the

knowledge; the representation preced
reasoning
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...In science and the world

Logic is sometimes suppy all of mathematics and science. Some
say that logic also underliies all of natural jlanguage. We will remain agnostic
on these pronouncements and will just sgy that logic usually and definitely
should underlie all modelS\and modelling languages. Why?

Because if we are serious about-detiiing languages that can both represent the
knowledge of the world according to the perspective of the human beirera

be machine-interpretable at semantic level (i.e. machines and thei
can interpret human semantics and knowledge at our human leveg
understanding),

logic. Otherwise our knowledge- if represented in onlogically undexqinned
ways- will remain arbitrarily interpretable by our software, the condition that
holds today, where the semantics of our data and systems are embedded
indecipherably and inextricably in our imperative programming code
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Ontologies today

*Upper ontology
characterize very
basic commonsense
knowledge notions
that humans know so
well wetypically
don’t know we know
them i.e. common
generic information
that spans all
ontologies

But Also This!

Most General Thing /
M
Products/Services _O_rganizatio

Metal

iy

Figure 8.11 Ontology levels.

Upper Ontology
(Generic Common
Knowledge)

Middle Ontology
(Domain-spanning
Knowledge)

Lower Ontology

uppligs (individual domains)

Py

E-commerce
Area of
Interest
Mostly This

Lowest Ontology
{subdomains)
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CY C Inc, http://www.cyc.com

* Themiddle ontology
represents knowledge that
spans domains and
not be as general asthe
knowledge of the upper
level

* Finaly, thelower levels
represent ontologiesat the
domain or subdomain
level

CY C open, http://www.cyc.com/cyc/opencyc
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Knowledge-centric organization

- To establish enterprise- or\community-wide
common semantjcs does not reguire a common

- but Instead a set (or probably more accura
lattice) of integrated ontologies. upper, mi
and domain (or subdomain) levels integra
logically and thus not all in the same namespa
and all contexts not the same,

- and all applications not using the same portions of
the lattice of ontologies
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Producing knowledge on the web

RN

TRUST

ASSERTION
OF NEW INFO
(Digitally Sign)

VALIDATION
(proof of trust)

TRUST
ASSERTION OF
ANNOTATION
{Digitally Sign)

SEMANTIC
TRANSLATION

ANNOTATION

WEB SERVICE REGISTRATION

OF WEB SERVICE

Web Service with Corporate Ontology
and Web Service Registry

Figure 9.3 The discovery and production process.



K nowledge usage exampl e:

automated Context handling with
OWL

m Finin, Anupam
N the Context Broker

Archltecture

o further automation of context needs ¢
that applications can understand anc

manipulate
o by
UMBC




AASAN

YLIOPISTO

Communication example

In a pervasive computing
environment, sensors are ofter
used to detect the pr
people in abuilding
For example, RFID (Radio
Frequency Identification)
Sensors can detect the presenc
of Smart Tags and conclude tr
presence of people who wear
them, and Bluetooth sensors
can detect the proximity
presence of the Bluetooth-
enabled personal devices and
conclude the presence of the
device owners

ARCE ETiers a Thie Broker detesi Thii: Brakisr
g8 ® ) | E-sp
Policy s, The broker buikts The Broke! knows
. g
o= s ~EX, @ T ' K
The: bivkes infoems Th: prejeter agein The: prajectar agen
thii sibmcriiiad ajots il o elp Ale ks ke e l.
Lo A |+ i
@i |& V> i | 2@
i | | e | e
@ | . . & I'H..
'li. @ i & g -."E'

Figure 1. A nvpical scenarie from an mielligent briefing
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COBRA ontology and architecture

Infarration: Servers Semareic Web B * building context
g gy e a2 - ”,",'::'..".,"ff" Into the

¥  Cosdusis im Exbormal Sosre appl I Catl ons and
IR TR LA T L i .-‘-_‘_‘1‘- T /-’ ] B vy el enV|r0nmentS

'ﬁ' | an ba%d on extending
i‘l . I-: II.l--rll-.i....: : ‘r“.l'l- lr::..l
& 4 — i st
5 L
- Contusts in e Dntelligank !-plrn:‘-‘-‘ o
j = i
Brh@ J8 Ny | » o =
SR | nasmimere| [esesssssen  (cpplicationd) for
Information and
Fizure .'.'.. In our a.]:-pr-:-a-:h:ju Zi:."l.-‘.E-]]'.gE‘l.-‘. conet broker a:.q'.]j':ezl user eXChange
context information from devices, agents and sensors m its envi-
rourzent and fuses it lute a cobearent context model, whick is needS

then shared with the devices and their agenis.
ehttn://~ohra i imhe od
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Use case: people presence sensors

« Using the CoBrA ontglogy, these pegple presence sensors can
effectively share people presence information with the broker in the
system and enabl e the broker to reaspn about the situational contexts of
these people. For example,

e 1. Whether apersonisintheBuilding,
o 2. Whether aperson isin school today, and
o 3. Whether apersonisnot in aroom (e.g., in hallway or in a cafeteria).

« Figure5 shows an example of the person presence informigtion that is
sent to the broker. Upon receiving this information, the brgker will
reason about Harry Chen’s context. The following three exaraples
describe how the broker may reason about his contexts.




ISCurrentlyln() with rdfs:range limitec
any Place that isPartOf Building, tha
person must be atype of PersoninBuildimhg
(1.e., that person isin abuilding).
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="http://www.cs.umbc.edu/ESS2
</cobra: Person>

* Figure5. When Harry Chen enters Room ECS2101 and swipes his
RFID badge at the door, the RFID sensor informs the broker of his

presence in the room

* A3<=A1+A2: Person("Harry Chen") isatype of the
PersoninBuilding class (i.e., Harry is currently in abuilding
Furthermore, because Room("ECSZlOI") Is-PartOf the
Building("ECS"), the broker can deduce Harry is currently in the ECS
building




IIIIIII

Chen isinschool today

e B1: Person("
Building("ECS

e B2: Building("ECS") isPartOf
UniversityCampus("UMBC")

« B3<=B1+B2: Person("Harry Chen
school today

") isin

Example 1: A3)



““,.%?cample 3. Todetermineif Harry
Chen iIsNOT in any roomsin the
ECSbuilding.

IS talkingto someone in the
hallway or has just left thg meeting

e C1: Person("HarrChet?’’) isin Room("ECS210I")
&Building("ECS'). (From Example 1. A3)

p y A\
OtherPlacelnBuilding rdfs.digointWith the
Room.

e C3<=CI1+C2: Itisfalsethat Person(“Harry
Chen”) iIsNOT in aroom in the ECS building
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Use case: a room agent

IS a room agent maintaisaset of specmc contexts of the
room, for example,

e 1. Whether the room is currently hosting a meeti

e 2. Thetemperature, noise level, and light intens
the room

o 3. The close/open states of the doors and windowsta-the
room

* 4. Thetype of devices/servicesthat are available in the
room
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inform the broker §f the updated contexts. Figure 6 snows
an example of their
from the room agent. From this information, the bro
reason about additional context of the room and

meeting. The following two examples show how the
broker may reason about these contexts.
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Example 5:

« Todetermineif Harry
building.

e EIL: Person(“Harry Chen
(from Example 1: A3)

« E2: For any room that has theprepefty hostsMeeting() with rdfs.range Ilmlted
to Meeting, the room must be a type of MeetingPlacelnBuilding (see-cot
ont.owl).

o E3: Room(“ECS2101”) has the property hostMeeting(“ me239™)
o E4<=E2+E3: Room(*ECS210I") is atype of Meeting-Placel nk

« ES: If apersoniscurrently in aroom, and that room is atype of
M eetingPlacel nBuilding, then that person is currently in a meetingNolace.

 EG6<=El+E4+ES5: Parson(“Harry Chen”) is currently in a meeting place
which isin the ECS building

Chen iscurrently in a meeting placein the ECS

Isin Room(*ECS2101") and Building(“ECS’)
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Example 6:

Todetermineif Harry Chen\sattending a meeting in
ECS210I (i.e.,, isHarry Chen/a meeting participant).

F1: Person(“Harry &hen”) isih Room(“ECS2101") (From
Example 1: A3)

F2: Room(*ECS210I1”) isatype of MeetingPlace
Building. (From Example 5. E4)

F3: If aperson has the property isCurrentlyln()
value that is atype of Room class, then that perss
type of MeetingParticipant (i.e., that person Is a mesting
participant).

F4 <= F1+F2+F3: Person(*Harry Chen’) is a meeting
participant.
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<cobra:hostsM eeting Tdf Tesource
=" http://www.ittalks.org/me293” />
</cobra:Room>

e Figure. 6 A meeting Is scheduled to take pha
ECS210I at 11:00am. Few minutes before the
meeting, the room agent of ECS210I informs the
broker that the room is about to host a meeting.
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Use case: a person agent

following:
« 1. Therole of the person in the meeting
« 2. Thetype of services that the person has access to
o 3. Thetype of the devicesthat the person carries

* 4. Thetype of non-computing objects the person’svicinity (e.g., thety
clothes the person wears & the type of objects that the person holds)

5. Thetime at which the person enter the room or joins the meeting
6. The identity of people whom the person istaking to
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soobrs: Person rdf:aboat

="hittw: ffwww. oz umhe adn/people /hoheand >
“oobra hazsIntention rdf:resource
="gtoohra #fGiveSlidaShowPrezsantation” />

</oobrm - Person>

» One source from which person agents can acquire information about their
usersis through user behavior monitoring. For example, Harry Chenis
scheduled to talk about ontology development at Wednesday’ s meeting.
Days before the meeting, while Harry prepares his PowerPoint slides, his
personal agent learns hisintention to give presentation at the meeting. On
the day of the meeting, as Harry enters the conference room, the persqnal
agent informs the broker of Harry’ s intention and queries the broker fo
Harry’s situational contexts.

« Figure 7 shows an example of the information that is sent to the broker
from the person agent. Upon receiving information from a person ageny/,
the broker will reason about the context of the user. Sometimes ont
reasoning may involve uncertainty. For example, knowledge about the
context of a person may not always be completely accurate. The following
examples show how reasoning about the role of a person can involve
varied degree of certainty.



- Example7: Todeterminetherole
of aperson

 (e.g., isHarry Chenisthe speaker of meeting Jme239”)

o Gl Person(“Harry Chen”) i§ the same person/as M eetingParticipant(“Harry Chen”)
(From Example 6: F4)

o G2: MeetingParticipant(“Harry
Example 5 & Example 6)

o G3: Person(“Harry Chen”) has the intention to GiveSlideShowPresentati op.
by Harry Chen'’s person agent)

o G4 If apersonisatype of MeetingParticipant and that person has owl:
SpeakerIntention, then that personis LIKELY to be a speaker.

o Gb<=(G1+G2+G3: Person(*Harry Chen”) islikely to be a speaker.

* Now, let’s assume the broker has some prior knowledge about the invitatiORs that are
given to meeting

« participants. For example, from atalk announcement server (e.g., ITTaks.ORG [8]), the
broker learns that some person who is atype of TakEventHost has invited Harry Chen
to the meeting “me239” (see Figure 8). This information can increase the certainty about
the role of Harry Chen being a speaker

sociated with Meeting(“me239”) (From

oneOf the



AASAN YLIOPISTO

cont.

Speaker.
o G7: Person(*Harry Chen”) isinvited by a TakEve .
o (8 <= G6+G7: Person(“Harry Chen”) must be g/Speaker.

* the next version of the CoBrA ontology has additional
concepts and vocabularies to model other detall aspects of
meetings and potential services in the environmen

e aprototype an ontology reasoning component for building
a Context Broker. The prototype will exploit TRIPLE and
Jess
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Goals to implement in SW

1. setdetalled technical goals

establish corporate registry

build ontologies

use tools that will help your production process

Integrate search tools

use an enterprise portal as a catalyst for knowledge enginee
2. develop aplan with aworkflow change strategy

3. st appropriate staff in place

4. setaschedule



AASAN YLIOPISTO

Conclusions

your XML-mark
documents to your
taxonomy (directory tree)
and ontology (formal class
model showing
relationships)

o adocument will be XML
Inside, RDF outside, filed
In a branch of the
taxonomy and related to
classes in the ontology
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