SIRNET — Den Semantiska Webben

Den Semantiska Webben
vad som erbjuds, hur vi kan
utnyttja det,
och vilka effekter vi kan uppna
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Vem?

Olle Olsson
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INSTITUTE OF ‘

COMPUTER
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Nationellt forskningsinstitut — stétt av en industrigrupp och av staten —
avancerad FoU inom IT: teknik och metodik

M R PlaedSs

o  Svenska W3C kontoret

Internationell konsortium som tar fram generella webbstandarder
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Vad och hur?

Fragor:

» Vad som erbjuds?

* Hur vi kan utnyttja det?

» Vilka effekter det kan ge?
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Bakgrund - trender
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Semantiska webben

« Semantik
— "Gammal skdpmat” ?7?

« Webben
— "Hype” ??
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Ett steg pa vagen?
Fran form ..
... till innehall ..
...... till kunskap
eller

Kejsarens nya klader ?
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Drivkrafter ...

» Teknologi mer kraftfull — processor, minne,
Natverk — global kommunikation
» Allerstades narvarande — ubiquitous / ambient intelligence

Teknik

 |T-ifieringen — ohejdad frammarch

» Snabbare processer — JIT

« Samverkan med andra — mer och intimare

« Dynamik i affarsrelationer — korta samarbeten

Verksamhet

=» Informationssamhallet !
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Nagon trend?

« Okad betoning pa dynamisk anpassning — vad som
sags €=> hur det skall forstas
— Domannamn
— Java class-loader
— URL: logiskt vs fysiskt
— Web content negotiation
- Agande och kontroll
— distribuering och decentralicering
» Globalisering — sprak, kultur, branch
— Fréan representation till betydelse
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Webben - da & nu

EE En separat varld
icke
verksamhetskritisk

Human User
(Client App) (Web Service)

Normal varld, Requester Provider
verksamhets- Agent Agent
Kritisk
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Hur kan man forsta detta?

Behov:

— Att fa applikationer att kunna utnyttja data pa ett mer
informativt satt

Ansats:

— Metadata beskriver data — standardformat, mekaniserbart
Utmaning:

— Fungera i verkligheten

Steg mot 6kad automatik
— Battre an idag
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Rima Patel, Java technology
evangelist at Sun

“... Semantic Web is the next big thing--even beyond Web services. The
Semantic Web is an extension of the current Web; information is given
well-defined meaning, so that computers and people can cooperate more
effectively. In the future, much more information will be immediately
available on the Semantic Web than is possible today. Presently, it is in its
early stages of development. Major building blocks of Semantic Web--
Ontologies and RDF (Resource Description Framework)- based languages
(like OIL and DAML)--are currently being worked on. We are at least a few
years away from seeing widespread deployment of the Semantic Web. But
the vision is there.

There seem to be two groups of people, each reacting differently to
the Semantic Web: those who say it is too ambitious and too abstract
to become a reality, and those, like myself, who believe in the virtues
of this technology.

We see its potential to change the way we present and consume
information and do business on the Web--in fact, the very nature of the
Web itself.”
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Stundens ingivelse
Nagra specifika fragor

» Metadata vs. Data
— Fo6r vem? | vems 6gon?

+ URI

— Permanent vs. flyktigt

* Modell

— Lagrad information vs begrepp
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"sidebar” - W3C
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Webbstandardisering - W3C

W3 World Wide Web Consortium (1994- )
Industrikonsortium — specificera webbstandarder
Cirka 400 medlemmar — industri, samhalle, akademi
— Global tackning

Tar fram standarder ("W3C Recommendations”) i en
konsensusbaserad process
— HTML, HTTP, XML, .....
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Webbstandarder

Document i Technology &
Formats intsraction Society

_ Sipnatures

_ E ey

| XHTML 2.0 | [_xForms ) ypticn

MathML [ ccer | [ Ky Managament
| SVG 1.1, Mobile [_Soeecn ) |RDE. RDF Schema
. C55 _ Web Ontology —

[ xirniiin J 20 Quary )| XSLTPan 2.0] [x0L Protocol | |ws Sanices)| DOM 3]

_. AL Fragmesnds —_....“...._....n”._.u il 1 __—_n__..__.._ i ..u_..._._.:.x..x Pear .....-_. AN Base ._
_“ i “__“ il OTD ”. il Schama _ g Tt .. il i .-
Architectura: XML and DOM
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Utveckling
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Style Sheets PI XML Base XML Encryption XML Events XML 11
MathML 1.01 SMIL 2.0 UAAGLO MathVIL 2.0 OWL
HFath 1.0 SMIL Animation PHG (2ncl) EDF
XSLT1.0 AVG 1.0 Voice Framework
XSL 10
Infozet
Weh CGM

Dot 23-Sep-2004
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Webbteknologier

URI / IRI

1
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Vad som erbjuds
... teknologier ...
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Teknologier
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Den viktiga detaljen ©

« Lanken - URI/URL/URN

+ Kan referera till vad som helst, var som helst, nar
som helst

* Omvérlden blir en del av oss
— Vi blir en del av omarlden
— Vilket vi alltid varit
— Utom da sett genom gamla tidens IT-glaségon
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Babels torn - igen?

» Webbtjanster kommunicerar strukturerad information

— Representerad i viss begreppsbildning
— Utnyttjas av producent och konsument

» Begreppsbildning bestammer terminologi som
anvands i meddelanden
— Meddelanden uppbyggda av termer
» Webbtjanster populariseras
— =>» proliferering av termuppsattningar ??
— => Babels torn ??
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Teknologi - RDF
» RDF: "Resource Description Framework”
» ... eller, varfor inte,
— ”Relational Data Format”
— "Reusable Data Format”
« "W3C Recommendation”
— "webbstandard”
— en komponent i den semantiska webben
» Sprak for att uttrycka pastaenden om saker:
— om webb-resurser
— om vad som helst
&
anozs-smer W\ dbiiniilintth. GICS -




RDF - tripler

Data uttrycks som tripler

— [ subjekt, predikat, objekt ]

— [ subjekt, relation, objekt ]

Jamfor: Entity / Relationship / Attribute
Formatet: XML-syntax

Subjekt, predikat, objekt kan vara URlI:er

— Globalt valbestdamda referenser

ikl QIES .o
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RDF - exempel

» Informellt exempel:

— Subjekt: | http://www.example.org/foo.html
— Relation:| http://purl.org/dc/elements/1.1/creator
— Objekt: | http://example.org/staffids#12345

» Betydelse:
— "Webbsidan foo.html har skapats av Per Strand”
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Refererbarhet

» Vi behover kunna tala om saker

— Webbsidor, tjanster, telefoner, personer, .

— Konkreta - har existens, dvs ar utpekbara

— Kan identifieras m.h.a. en referens

* “identifierare” — registreringsnummer, personnummer, .

* Vibehdver kunna tala om begrepp

— ”skapad”, "dokument”, "person”,

— Abstrakta — mentala

— Traditionellt identifierade med ord - sprakberoende

» |dentifiera med URI:er

kil GIES .-
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Decentraliserad varid

Behov att dela referenser Over organisationsgranser
Globalt unika identifierare
Decentraliserat ansvar / agande

URIl:er

— Lokalt agande

— Lokal férvaltning

— Global anvandbarhet
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http://purl.org/dc/elements/1.1/creator
http://dublincore.org/2003/03/24/dces#creator

<rdf:Property rdf:about="http://purl.org/dc/elements/1.1/creator">
<rdfs:label xml:lang="en-US">Creator</rdfs:label>
<rdfs:comment xml:lang="en-US">
An entity primarily responsible for making the content of the resource.
</rdfs:comment>
<dc:description xml:lang="en-US">
Examples of a Creator include a person, an organisation, or a service.
Typically, the name of a Creator should be used to indicate the entity.
</dc:description>
<rdfs:isDefinedBy rdf:resource="http://purl.org/dc/elements/1.1/"/>
<dcterms:issued>1999-07-02</dcterms:issued>
<dcterms:modified>2002-10-04</dcterms:modified>
<dc:type rdf:resource="http://dublincore.org/usage/documents/principles/#element"/>

<dcterms:hasVersion rdf:resource="http://dublincore.org/usage/terms/history/#creator-
004"/>

</rdf:Property>

2004-10-25 - SIRNET m_mm Page 27
Svenska W3C rcﬂoqﬁ

Ontologier

» Begrepp
Ar identifierbara
Har betydelse
Kan rationellt anvandas pa vissa satt
» Vad vi kan gbéra med strukturer som refererar till begreppet
Vilka slutsatser vi kan dra
» Ontologi = samling av definierade begrepp
taxonomi = vokabular + struktur
Ontologi = taxonomi + begransningsvillkor + regler + .
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Teknologi - OWL

« OWL - Web Ontology Language

Sprak for representation av begreppsdefinitioner
— Kombinerbarhet av decentraliserade begreppssamlingar

Ger ett begreppsorienterat stdd for:
— Finna, dela, kombinera information

Metodik ar nodvandigt komplement
Behover kuggas in i foérvaltningsprocessen

kil QIES .o
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OWL - background/1

o o o o
& > 3 S
s — — N
m m m m -
Al
Agent technology
DARPA/KSE

World Wide Web

XML
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OWL - language levels

« OWL Lite - support for classification hierarchies and

simple constraints (e.g. simple cardinality

constraints). Low complexity ==> high computational

efficiency.

 OWL DL (Description Logic) - strong expressiveness

with reasonable computational efficiency

* OWL Full - maximum expressiveness but no
guarantees about computational efficiency

auozs-smer W\ dbiinilindth. GICS oo
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Webbtjanster & semantik

E references
mo&.mw,a,w.n
 Vilket tjansteinnehall?
» Separat representation
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Semantiska teknolo
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Standarder - mangfald

“stacken av standarder”:

« affarsprocessmodeller
» datalager

« distribuerad bearbetning
» meddelandestruktur
__*_katalogstrukturer

+ datakodning
 protokoll fOr transport

* natverksprotokoll

« fysisk konnektivitet

O BN T o S
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verksamhet

konvergens

infrastruktur

Standarder over tiden

« Kartan over standarder utvecklas dver tiden

» For att kunna utnyttja standarder pa béasta satt bér
man forsta vad som sker over tiden

» ... vore bra med en modell 6ver standardslagfaltet
— som en ekosystem
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Leverantorer: varfor

Drivkrafter fOr leverantorskategorin:

» Vidga kundbasen

Tillhandahalla "pluggbara” teknologier
Standardbaserade produkter utvidgas med "features”
Stabilitet — investering i produktutbudet

M.m.

"Varva och binda kunder”
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Leverantor: lonsamhet?

intresse

a

Proprietar teknologi Fri Standard

Indirekt $$$

v
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Standarders livscykel

Market Adoption

Proprietary . ]
T
Open Standardization
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Vem anvander?
Till vad?
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IAY Adobe

XMP

» eXtensible Metadata Platform (XMP),
metadataverktyg baserat paA RDF/XML fér att pa
effektivisera férvaltning av digitala resurser

» knyt RDF-baserad metadata till alla deras filformat
— T.ex. Photoshop i Creative Suite
— Manga miljoner anvéndare av RDF.. utan att veta om det

» Verktyget allmant tillgangligt
— http://www.adobe.com/products/xmp/main.htmi
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Ssun Sun

Swordfish
« Anvandarstod for for olika typer av produkter
« Fragor fran anvandare processas av en intern RDF-

motor som bl.a. kanner till :

— Sun’s White Papers collection
(http://www.sun.com/servers/wp.html )

— Sun’s System Handbooks collection
(http://sunsolve.sun.com/handbook_pub/)
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Digital Harbor

PiiE - information integration platform

« "In today's enterprises, there are so many sources of data and
so many applications that it is hard for users to 'connect the
dots,' so they can make informed business decisions based on a
holistic view rather than on one piece of the situation, The W3C
standards for semantics and ontologies represent the next-
generation approach to this problem. As the industry evolves,
we look forward to being a key member of such an important
industry consortium and working with leading companies to
enable businesses to derive maximum value from their
infrastructure and technology investments."

Austin Wells, Digital Harbor
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Dublin Core

* Vokabularer for

Dublin Core

distribuerade digitala bibliotek

» En av de forsta metadatavokabularerna uttryckt |

RDF

2004-10-25 - SIRNET

URI: http://www.dublincore.org

Utvidgningar definierade (t.ex. PRISM) som stdder
sparning av digitala rattigheter (digital rights)

)E.

SICS
Svenska W3C kontoret
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Dublin Core Metadata Initiative

Making it easier to find information.

The Dublin Core Metadata Registry

The Dublin Core Metadata Initiative's Metadata Ragistry is an application designed to enable users to explore the DCMI vocabulary in a
way that simplifies the discovery and navigation of terms and their definitions, and that illustrates the relationship between terms.
The goal of the Registry is to promote the discovery, reuse and extension of existing semantics, and to facilitate the creation of new
vocabularies.

Help Preferences

Search Administration

Please select from one of the following

supported languages or click on the
Preferences link above for additional
options.

Having trouble displaying the

international fonts? Click here for help.

* DCES-only translations

2004-10-25 - SIRNET

/Aduil| Lu 1 [ar-SA]

Catalan [ca-ES]

Cesky [cs-CZ]

Cymraeg [cy-G mum

Dansk [da-DK]™

Deutsch [de-DE]

Exhnvike [el-GR]

English [en-US]

Espaiiol [es-ES]

Suomeksi [fi-F1]

Francais [fr-FR] Italiano [it-IT]
BHEE [ja-JF] &=20{ [ko-KR]
et [mr-IN] Norsk [no-NOT*

Polski [pl-PL]

Portugués [pt-PT]

Pyccwwin [ru-RUJ

Svenska [sv-SE]

ng [th-TH]

yrpainceka [uk-UA]

fthease [zh-CN]

EMS [zh-TW]

=S
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data integration ...

» Dataintegration

Uppna semantisk integration av affarsresurser och olika
databaser

— Vokabularer baserade pa RDF/RDFS/OWL anvands som ett
“esperanto” vid kommunikation mellan systemkomponenter

— Anvands av Boeing, Artiste project, MITRE Corp., .
Foretag anvander detta for att skapa konkurrensférdelar
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Web Content Syndication (

RSS

RSS)

Anvands for att beskriva viktigt
innehall pa webbsidor

Mycket aktivt omrade (RSS generationer, IETF.
webbloggvarlden
W3C home page syndicated

Bred anvandning i

example:
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foranderligt)

diibriedinéh. S|ES
Svenska W3C rcﬁoqﬂ

)

Page 49

-

=9

View  Tatks  help

L -

= WIL Translstions

* BB
* FDNex
- CET

+ BBC Tech news
* Compulable
* WIC Dflices

= WILSVG

+ SchemaWeb News

+ Mozilla

* SchemaWeb
= WIL Press Releases

B wac

] Sprack)

] W3C CorSpensors 2tth Inbemationalzation |
5] Beachine Extension: Publlc Warkshop on Met
8] Deatirn Extensire Pubik: Werkshag on e
8] TS AL Binddng Languags {93L)

8] EA Wixhing Eralt Undated

] Upcoming WC Tabs

8 #Porms 1.1 Recurements Upsdoted

- Wired

i

b 18

' Localtom 4».2..»1.3 U#ﬂ.a S Poof Erglorer " WIC % Officestiome Ewc Maleg ists 5 The Team
TIEETETE

AT

o M Larerange 15 & W3

2004-10-25 - SIRNET

 loaHie T B isnatord Dil.co

~

" FosF Epleres 5 WOE % Offiees Howe bty.zﬂrara " Phe Team »

TNewsisFREE — T3 e
i, e .@. 120 million wnique users.

by By

News Sources

e L Y o Dockniarta Took bl

‘i

Ji
_e sﬁdrﬁ%éoﬂaaﬁs

Pt [ineveer 3. orgl ] [IGL

* Speech Synthesis Markup
Language Is a WiC
Recommendation

Google
| Search Wac

Cape Chean Software. .
o)
.
CAPECLEAR

= W3IC Co-Sponsors 26th
Internationalization & Unicode
Conferance

H004-09-0F T 26

B E

)

s Jook ek

A [ B S—
nigtion Lt«vs " FoaF Exphret T WIC % Offices Homs (OWOC Mallg kit % T Teurm

et

Mpre | K

worid wide
Laading the Wal

ensortium

[T "
R

+ Pl Patartial..

2 WHIE o pamers 2004

Usécods

diieiliidéh. GICS
Svenska W3C kontoret

o

Page 50




Fler anvandningar av RDF

Mozilla
» Intern data lagrad som RDF (t.ex. bokméarken)
* Mozillas open directory project lagrar data i RDF
— Anvander RDF-filer stérre &n 55MB..
Creative Commons
« Ett ramverk for att uttrycka rattigheter for digitaltr innehall pa webben
— Juridiska begréansningar refereas fran RDF, som finns | sidor
« Det finns specialiserade webbléasare och plugins som férstar detta
« Fler an 1,000,000 anvandare
— ... som inte ser att de anvander RDF..
Brandsoft
* entreprise Web Management
« Alla affarsmodeller lagras som RDF
» Enkelt att satta upp eget regelverk
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”sok och dra slutsatser”

« Sokmotorer baserade pa Semantic Web
Sokning baseras pa komplexa villkor

» Ontologitjanster
“ge mig en webbtjanst som drar slutsatser at mig”

(t.ex., om komplex metadata fér ontologi)
* Finn och hantera ekvivalenser
» Dra logiska slutsatser
» Kontrollera validitet av modeller
« etc
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Baby CarelLink

Baby CareLink

* Informationscentral om behandling for tidigt fddda
barn
» Erbjuder en OWL-baserad tjanst som en Web
Service
Kombinerar skilda vokabularer — medicin, férsékring, .
Anvandare kan utvidga ontologierna
— Komplexa fragor kan besvaras via tjansten

[ idiiiindih. SICS e
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Product Map

CST Baby CareLink is a complete maternal/child health solution.

To view the contents of each component, mouse over the sections or
Components: click directly on them to view a complete product description.

Neonatal Intensive Care

Newborn
Meonatal Care Prenatal Care Intensive Infant Care
Care
Management Program
4 < Clinician Tools 7.5% (300,000)
After the NICU of all births in

o the U.5. each
Healthy Beginnings / year are low
First Year of Life Healthy High-Risk Neonatal After the First Year birthweight (=
Beginnings Pregnancy Intensive NICU of Life 2500 gms m

High Risk Pregnancy T pounds, 8

ounces).

The-Opportanity

Care Manager

AboutUs Tools
In the News
Contact Us # Prescribed Education
® Discharge Coordination
Home
® Assessments
HONMN ® Registration
aw_..% L
Product Map || The Opportunity || Ab =nsus Us || Home
CODE
We stbocrbe to the & 2004 Clinici 5 rt Technol o s 439-3226 USA
e F inician Support Technology - One - 3
3| 2} L o
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/7] HP Labs Semantic Web Research

inyent

“The HP Labs Semantic Web research group believes that the
Semantic Web represents a huge potential technology disrupter,
enabling new and more flexible approaches to data integration,
web services, knowledge discovery etc. The group is committed to
furthering the Semantic Web vision through:

standards work via the W3C to support the growth of the
Semantic Web;

tools development to encourage the exploration and
exploitation of the Semantic Web by developers;

core research to help develop the field;

applications research to demonstrate the value of Semantic
Web;

consultancy within HP to promote its use within the company.
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Semtag and seeker
» Verktyg for automatstddd semantisk annotering
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Anvandarnas fordelar

Allow portability of data (26%)

Allows the portabliity of data (269%)
Dereates the —ﬂ—.—ﬂ.-m—.-.—.- eosl of .U..z.-.—m-..w—.lu

Tor appllcable sofears Inves ments (12%)

Expands eholees for
software vendaor
alternatives (99%)

Enabies vertical Industry segments
1o unify irading practees (735)

Provides a banchmark
for software design {5%)

Enables approval of projects otherwise
mreatensd Dy con<erns over propristary
system lock-Im (5%6)

(c) 2003 Delphi Group

Inereases e value of existing and future
Invesiments In infemmation systenms [30%5)

Increase the value of opvietary raining) (5%)
existing and future

investments in information
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Budskapet
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« Mqgjligheter
Interoperabilitet mellan heterogena datakallor
— Systematisk metod
— Standardiserad teknologi
* Problem
— Hur stor omfattning kravs for att fa férdelar?
— Metodik? Forvaltning?
— Branchspecifika ontologier?

kil QIES .o
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"Webben” ar en dominerande visionar drivkraft:

— Standardisering

— Distribuering

— Decentralisering

Semantiska teknologier finns — och blir allt viktigare

Semantiska teknologier anvands

— Nyckelteknologi fér vissa affarsbehov
* Internt
e externt

Starta nu!
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Fragor?
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