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The Semantic Web

nature

Scientific publishing on the 'semantic web.

“Tim Berners-Lee
James Hendler

The established system of journals for communicating the results of scientific research s already being
challenged by the existence of the web. But we are only in the early days of  new Internet revolution,
one which will have a deeper and more disruptive impact on scientific, and other, web publishing, and
have profound implications for the web itself. An emerging successor to the web, the Semantic Web,

will likely profoundly change the very nature of how scientific knowledge is prodiced and shared, in
ways that we can now barely imagine.

‘The Web was designed as 2n information space, with the goal that it should be useful not only for
human-human communication, but also that machines would be able to participate and help users
communicate with each other. A major obstacle to this goal is the fact that most information on the
Web i designed soely for human consumption Computers e bettr ot handing carefuly structured
and well-designed data, yet even where information s derived fram  database with well-defined

conings, the Implications of those data arc not evident to 3 rabot browsing the
Information on the web heeds to b In a form that machines can understand’ rather than simply
display.

The concept of machine-understandable documents does not imply some magical artifiial intelligence.
allowing machines to comprehend human mumblings. It relies solely on a machine’s ability to solve
well-defined problems by performing well-defined operations on well-defined data. So, instead of
asking machines to understand people's language, the new technology, like the old, involves askin:
peaple to make some extra efor, I repayment for which they wil get substantalnew functionaity -
just s the extra effort of producing HTML markup (HyperText Markup Language) is outweighed by
beneft of having content searchable on the web.

A new set of languages is now being developed to make more web content accessible to machines.
‘The Semantic Web Activity run by the World Wide Web consortium is defining new web technologies
that wil enable successively better tools that make it easier for peaple to create machine-readable

A new form of Web content Content and make  widely avallsble
What impact might ths have on scientifc publishing? In the next few years, we expect that tools for
i i publishing papers on the web will automatically help users to include more of this machine-readable
that is meaningful to computers arkup s papers hey praduce. Whereas crrttoo uing XML (Extensble Markup Lanouage)
. . e allow a usar to assert that some part of a document s about an experiment) the new Ianguages
will unleash a revolution of new abilities il Me up Ehat the experiment uses certain chemicals and reagents; that the System
Used Involved some paricalar Organic matter; that the experiment produced gels with certain ONA
mrormanon on lhcm (and that the images of these gels are located in particular places on the web);
by Papers that nclude this new markup anguage wil be found by new and better search engines, and
users wil thus be able t ssue sionficantly more precise queries. Mare importanty, experimental
TIM BERNERS-LEE, results will themselves be published on the web, outside of the context of a research paper. So a
Seentist could desion and fun an experiment, and creste an emerding web page contaming the
JAMES HENDLER and information that he or she wants to share with trusted colleagues (see Fiaure). Finding out about
ORA LASSILA xperiment snd e brogress b cas, o won il b bl o e modied e o res of

iteraction with pecrs, with less need o wai for formal publication. Just o5 prepri
ectablahed Jourhate onine versions, these new ‘apers i prooress: il be's signiicont chanenge to
online scientific publishers.

HeLp  SuescriPTIONs FEEDBACK SIGN IN l‘AMS
* Lots of papers

Science, Vol 299, Issue 5606,520-521 ,24 January 2003
[DOI: 10.1126/science.1078874]
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S OWI g u p O e COMMUNICATION:

Enhanced: Science and the Semantic Web

L ]
'semantic web" T
Scientists have become increasingly reliant on the World Wide Web [HN ] for supporting their research endeavors. The Web is used for finding preprints and papers in

online repositories, for participating in online discussions at sites such as Science Online, for accessing databases through specialized Web interfaces, and even for
ordering scientific supplies. When searching [HN2] for a specific Web site or a paper on a particular topic, engines like Google can do a phenomenal job of sorting
" " through billions of possibilities and identifying potentially useful candidates, often within the first few search results. On specialized Web sites, domain-specific search
B ’? cngmcs can do even better, for example, enabling the mathematician to easily find papers on ~ymplcctic geometry” 'or the phyucm to see preprints rc]aung 0
— u W a I S I "mesoscopic systems and the quantum hall effect.” In fact, the Web has become indisp for supporting the within our disciplines and the
L

needs of scientists within their disciplinary boundaries.

However, as modern science continues its exponential growth in complexity and scope, the need for more collaboration among scientists at different institutions, in
different subareas, and across scientific disciplines is becoming increasingly important. Researchers working at one level of analysis may need to find and explore results
from another level, from another part of the field. or from a completely different scientific field. On the Web, however, scientists looking for results in sites developed for
different scientific communities are often at a loss. For example, a scientist searching for a technique to analyze some image-based data may not know to look for papers
on Laplacean invariants (found under the symplectic gcometry category in many math sites). A general scarch on image analysis will find thousands of possibilities but
will provide little or no guidance as to which sites can explain how to use the techniques, as opposed to finding papers formalizing the mathematical background, sites for
instructors teaching the topics, or reports describing a case where the technique was used. In addition, the Web is even more limited when it comes to the integration of
information from multiple sites or for looking for nontextual i ion. Current Web technology is clcarly ient for the needs of i y science and
comes up short when it comes to supporting the needs of the collaborative and interdisciplinary "e-Science.” Fortunately, new Web technologies are emerging with the
potential to revolutionize the ability of scientists to do collaborative work. However, to realize this potential, scientists and information technologists must forge new
models of cooperation, and new thinking must go into the funding and dissemination of this next generation of scientific tools on the Web.
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And where is it going?
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On the Web -- links are crltlcal'

MINDSWAP

Web page Any Web Resource
<a href-r—— | R | >
HTML <a href="http://...”>

On the Semantic WEB -- links are critical!
URI

URI URI

RDF labeling the links
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Event:title

\

http:ll T

www2002.0org N
T LEVENTH INTERNATIONAL : ERapeEEsEs s
<daml:ObjectProperty rdf:ID="ph >
WORLRWIDE WEB CONFERENCE <rdfs:domain rdf:resource="#Pict
Sheraton WaiNki Hotel <rdfs:rang§ rdf:resource= .. .#pers ‘
Honolulu, Hawail; NSA 7K I Dbjectinops ntemstionsl ior ide
] - Yeb Conference Committes
Sy 11 May2002 Event:WebPage~.
AT TLOCATION. 5 DAYS. LEARN. INT
HAWATLI \m\ /
: Registered participantsl <> rdf:type photo:Pho a h <s:Class
gonfert:lr]ce ypep P / rdf:about="http://www .semanticweb.org/o
S i Australia - Canada - Chile Photo:File http://.../image agel N itay | irpiapgiesisaE-offaloOb B Zealand - The
Call for Netherands - Norway - Sir} 10.daml £ N
Patticipation Photo:topic :eventl#event:spe ~ sz ; nfir; crence
Program v Eventl a Event:event; N\ desc b/es a generic conceptabout events
¢ ; </s:commen
b i i) On 7-11 May 2002, Hono|  date “May 7-117, Stiond \Sshpsadgrep Conference. This
et prestigious series of the If = gpeaker http://.. . #timbl.htm °) atr R{ S4Bt hih ARV St 57
SHR : it provides a public forum 1 i gto?ogws/swrc onto-2000-09-
Accommodation Title “WWW 2002... o
Confere . The conference is being ¢ 2 [V g} r%we University of Hawaii and
onference e : .
Commitiee the Paciic Telecommunic. TimBL rdf:type W3c-ont:person; rdf resource—"http //www semanticweb.or
Sponsorshipl name “Tim Berners-Lee” gfontologies/swre=onto=2000-09=
Exhibition : D) 10.daml#Workshop"/>
Opportunities S <a:restrictedBy
Volunteer %f soyree= "http://ww nticweb R
: . Rmharclr ﬁ: { £si der%v a% lf ™~
Informgtlon techi ?é Wéﬁ onto-, mpany. I~
Information 1 daml#gemdlS />
about Hawaii _
Previous & Future
WWW Conferences




A very old idea in new clothes
e Scientists communicate by use of models
— c.f. Physical

— c.f. Mathematical

— c.f. Organizational |

e, o
sssssssss

Models expose semantics
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Data Dictionary (Vocab)

Data Schema
Ontology Ontology

RDF RDF Schema OWL ?7?

All of these languages add semantic modeling primitives to XML -
so you can “do this in XML” per se, but it is reinventing the wheel.
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Web Modeling Languages

« Resource Description Framework (RDF)
— Few, but important, constraints
— A basic, extensible assertional language

« RDF Schema (RDFS)
— Weak structuring of sets of terms (taxonomy-esque)
— Class and property hierarchies
— Domain and Range constraints

 The Web Ontology Language, OWL
— Stronger structuring of sets of terms (ontologies)
— Everything in RDFS plus
« Complex Class constructors (unionOf, intersectionOf)
« Additional property features (inverse, transitive)
» Class local property type and cardinality constraints
* And more

MINDSWAP
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Example Sem Web Roadmap

Mid-term

“Rule” Focus

Development/
personalization
Access control
Short-term
Orle e Help users explore/analyze

: relationships in data
Use, creation, tools, P

editing, collaboration, | Privacy and trust issues
sharing, learning/modifying
Data and Multimedia
applications
Support collaboration/sharing
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Now
« Companies getting into the act

— IBM SNObase ontology management system

— Oracle discusses (some) forthcoming support at W3C Life
Science Workshop

— Licensed versions of a scalable triple store currently for sale

» First results for 1B triples

* Many of the features of an RDBMS in TKS
— Concurrency control
— Security model
— Soap and linking tools

« OWL support coming
— HP Labs open-source Jena API

* Many open source tools becoming available for
experimentation/academic use
— Kowari, RDFLib, 3Store...

MINDSWAP
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A lot is out there already

2Xa)e) Swoogle - Mozilla

@o Q @ @ |% http://pear.cs.umbc.edu/swoogle/modules.php?name=Swoogle_Search&file=termSearch&searchString=invasive&start=1&searchClass=1

Uk Home‘ Z3Bookmarks < Prof. James A. ... S RDF Interest G...

Swoo le

search ond metadata for the semantic web

?
Term Search: invasive Swoogle Search I 4

Swoogle Today

Documents Terms Classes Properties 2
2004-11-09

’ 858275
total files
1 - 4 of total 4 results for invasive in 0.4422 seconds (100.00%)
InvasivesWebResource total swd 271006 (
URI: http://cain.nbii.qov/schemas/biodiv_resources#InvasivesWebResource 31.58%)
Term type: class Encoding: owl 518185 (
Classes defined by 1 files, populated by 0 files as 0 instances. non-swd 60.38%)
Definition Definition (by doc) Ontoloaical properties Empirical properties :
InvasivesProject other ngggfhg
URI: http://cain.nbii.qov/schemas/biodiv_resources#InvasivesProject :
Term type: class Encoding: owl 4100 (
Classes defined by 1 files, populated by 0 files as 0 instances. ontology 0.48%)
Definition Definition (by doc) Ontoloaqical properties Empirical properties . °
InvasiveSpecies e 91513
URI: http://sweet.ipl.nasa.qov/ontology/phenomena.owl#InvasiveSpecies
Term type: class Encoding: owl populated 10851 (
Classes defined by 1 files, populated by 0 files as 0 instances. classes 11.86%)
Definition Definition (by doc) Ontological properties Empirical properties
) . defined 51311
InvasiveSpecies properties
URI: http://sweet.ipl.nasa.gov/sweet/phenomena.owl#InvasiveSpecies
Term type: class Encoding: owl used 16093 (
Classes defined by 1 files, populated by 0 files as 0 instances. properties 31.36%)
Definition Definition (by doc) Ontoloagical properties Empirical properties
_ defined 6570318
individuals

total triples 40175385
Cc up, UMBC v2.0
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Collaborative Editing

aYala) SWOOP v2.2 beta3 (date: 11/06)

File View Bookmarks Resource Holder
4 S ~Address: http://p du/plugins/owl/ow-library/koala.owl #Koala 3
%z - 5
g[cmmmlmlnemadlkemve] 7 ¥ Debug () show Inherited (V! Advanced (¥ Editable
koala.owl® > . ‘ [ Changes = Checkpoints  Annotea |
Concise Format | Abstract Syntax RDF/XML | Turtle
Z
7 F
OWL-Class: .koala:Koala M 7. |UpdatelNewIDeIetelReplyl A
Unsatisfiable concept (Auto-Update : OFF, Ctrl-U to toggle setting)
Reason : An Individual belongs to a type and Its complement Author Subject Date
Individual: Auto-generated Individual for koala:Koala = Bijan Par[AN] A sample form. 11-01
Detalls: Indlvidual contalns both 4 Bijan Par[EX] 11-02
= koala: Person = Bijan Par [AD] Sound advice 11-07
7|4 ©[ aca [E| add © [ Remove [ Rename and Its complement =% Jim Hend[QU] Koala as human? ~ 11-09
o stowimports (] Qhames (Pelet 3]
I Class Tree Property Tree List L
= q to: (Add)
/@ . R A — . i
'L/ koala:TasmanianDevil owi: Nothing
¥ (© koala:Parent® Subclass of: (Add Author: Jim Hendler . —
(C) koala:MaleStudentWith3Dat &l £ Annotation Type: QU-Question
¥ (C) koala:Person (3koala: hasHabitat . koala:DryEucalyptForest) (Delete) ~  Date Created: 2004-11-09 18:09:20
v @) koala:Student r (3koala:|sHamwork| . {"false"~~<xsd:boolean>}) (Delete) . 5
(©) koala:GraduateStudent koala:Marsuplals (Delete) Subject:Koala as human’
(C) koala:MaleStudentWwith
© koala:Degree \
(C) koala:Gender Why is Koala defined to be a subclass of
¥ (C) koala:Habitat Annotatlons: (Add) person? Pellet is recognizing this as an
v (C) koala:Forest unsatistiable concept because of this link.
() koala:DryEucalyptForest
B :Rail
© koola:Rainforest Intersection of: (Add)
© koala:University
v @ ovi:Nothing Union of: (Add)
® koala:KoalaWithPhD y e (0
. s ~
: koala.QuoId;a A A [ wock 72}
koala:Koala o Status: Annotation successfully posted to server
Apply Changes Undo Changes
VA
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Multi-ontology sup

"o o0

SWOOP v2.2 beta3

(date: 11/06)

File View Bookmarks Resource Holder

{ '3 ~Address: http://wwew. org/2004/owl/funding# t 3
% %z
é[@uamlmlmmadlaemve] % O pebug ¥/ Show Inherited (] Advanced [ Editable
mindswappers
aktive-portal-ontology-latest.ovi [ Concise Format ~ Abstract Syntax ~ RDF/XML  Turtle |
akt-support-ontology-latest.owl
koala.owl @preflx owl: <http://www.w3.0rg/2002/07/owl#> .
funding @prefix rdfs: <http://viww.w3 @ ) O R
esource Holder
mindswap @prefix funding: <http://wiwvi
foaf Ontology: owl0:funding - towl ~
funding: GovernmentGrant 3 M
rdfs:label  "Government OWL-Class: funding: Grant OWL-Class: aktive-portal-ontology-latest:grant.
- owl:IntersectionOf (
% funding: Grant
2 add (©)| add [F]] Add © | Remove | Rename | onecamenmens} cuncinss ot
e nnotations: d
V| showImports ¥ QNames | RDFS 4 rofs:subClassOf  funding . " - aktlve-portal-ontology-latest:financlal-award
- £ ¥ _— rdfs:subClassOf ~ funding "dfs:label “Grant
__ Class Tree Property Tree List
funding:funds  rdfs:domain
[ Show All & ) funding:name  rdfs:domain
funding:fundedBy  rdfs:dom DOmENET
{C) funding:BusinessContract — funding:logo  rdfs:domain = Subclass of: :
(C) funding:BusinessFunding funding:source  rdfs:domaln, funding:Funding ’a:;v’e 113/-0Nt0l0gy-Iatest:has-telephone-ny
funding:BusinessGrant . funding:destination  rdfs:dor .
@ u !"9 1 ran funding: homepage rdfe:don Superclass of: aktive-portal-ontology-latest: has-funding-sourc
(C) funding:Contract Lrowa.fomepass  iCleoom
et funding: GovernmentGrant e N
funding:destination funding: BusinessGrant aktlve-portal-ontology-latest: has-grant-referen
[P] funding:fundedBy ce
@ funding:Fundee aktive-portal-ontology-latest: has-author
(€) funding:Funder akt-support-ontology-latest: has-pretty-name
Eéf nding:Fund akt-support-ontology-latest: has-magnitude
= Tu |‘ng. unding Domaln'of: akt-support-ontology-iatest: has-pretty-name
[P] funding:funds P 'fun;:ls aktive-portal-ontology-latest: has-grant-value
L ng:
(C) funding:Government funding:name akt-support-ontology-latest: has-vanant-name
. ng:
2 2 - . . T
% :uzfng gvernmentgo::r»act e B aktive-portal-ontology-latest: has-web-address
unding:GovernmentFunding funding:logo
@ funding:GovernmentGrant funding: source R:;'” cle " ” Py f rd \J
©) funding: na: aktive-portal-ontology-latest:confers-award
(©) funding:Grant T R eI aktive-portal-ontol atest: confers-awa
IE, funding:homer G e \/| aktive-portal-ontology-latest:uses-resource ~
ing: page funding: Romepage * | aktive-portal-ontology-latest:produces-output | *
[P] funding:logo ¥ | aktive-portal-ontology-latest: has-funding M
funding:name - - - - N
@ funding:Organization U ( Remove this Entity ) ( Remove this Entity y
@ rdfs:label B

IE funding:source
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Tools for markup...

System Ontology Media Output Instances

ElOIBI s region
A O Regions OF photod
Dean-Region

Everitt-Region

N OIN Ontology

a; Organization()
Qz: Group()
v "’E: Personi()
0!: Person()
v og Organization()
og Organization()
¥ 92 Person()
¢ parson()
 { o‘; Resourcel)
@@ Listl)
¢ Statement()
v o‘.: Class()
Qg Datatype()
v Og Property()

ne e Workspace

"r: ContainerMembershipPropert | Workspace | Instances RDF

0: Literal()

@2 OnlineAccount() (Eo page

S =,

A 4 Agent()
$ -
o g -

94 persono ( @ Document topquadrant.com _]
2 Organization()
O; Croupl) CEQ depicti'on

@ -

oi Document() (ESImage  ter%20Everitt JPG v
Image()

$ Imag
Qe i
¥ %12 SpatialThina() (o lchhatlD
0‘; Person()
4 C‘Q Project() (Eo pastProject
0@ Project()
¥ 9 OnlineAccounti) (E[o topic_interest

Og OnlineGamingAccount() = -
og OnlineEcommerceAccount() ElﬂLit!raI Semantic Web "l

o‘; OnlineChatAccount() (EOTog0




mindswap

maryland information and network dynamics lab semantic web agents .project

Of different media and types

£ Photostuff 1.0a

File Ontology Images

O o] 88 ][] - _
t-Jimage Regions ML=l letter =l
6Freedman-Album Add | . re % ‘, .
& @ylLetter-Divorce L, e oty & '
g Sender .
EFReceiver £ o,
ESianature :

= “gMemo-75
i Date-written
eDate-received

“jOntology =I8) Cpe 2asm B EFQ ad
ghttp://www.mndswap.oro/'vqlapuzcolc;i o % .¢ua —,9,4/ ‘,//({

=2 Thing()

ot Bvorkace '
-t 9 B3 viorkspace 10 Context =]

= %¢ Document() Worgpace l [nsyme;| &-“gIPerson
& documentType v i EdwardMcPher
g $O:Rmer;tj\lumber 24 ' GF Thompson
r teRea: - s £ ABGrurmwell
(I8 _etter |
- e usedBy = &2 Johnsmith
{ g mﬁéen ’\ Q0 coumentType ) L' HBMasser
=2 Letter()
& documentType HO e 3
& sender -
&2 documenthurrber (ER Perzen | | B
&2 dateRead -
& usedBy (o B
&2 ownedBy ey
- &3 dateWritten = 9 |

A racriant |

PRoBSSEFF 1 preview
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The scene from the James The story that ran oﬁ
Bond movie where the NHK television from
guy throws his hat at a 0847-0903 on

statue 2001-09-11 (GMT + 9)
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Semantic Web Application Portals

000 Mozilla c

| ®° Q @ Q |% http://swint.mindswap.org/images / | [Q&Inh] m

. 4% Home [(JBookmarks % Prof.James A. .. S RDF Interest G...

ubmit News Item

Disclaimer: This site is for demo purposes only! Consider all data as fake.

« Location
o City
o Country
« Person
o Person
- Gcnrﬂg\h Bus‘h(lJ

fferson Clinton(2)
] Yltzhak Rabin(1)
= Agent
= Terrorist
Adnan Ersoz(1)
= Azad Ekinci(l)
= Feridu Urgulu(l)
= Ghokan Elaltuntas(1)
= Hilmi Tugluoglu(l)
= Khalid Ibn Muhammad Al-Juhani(1)
.
.
.

Mehmut Kus(1)
Muhammad Sa'id Ali Hasan(1)
Terrorist Actor
Abderraouf Jdey. Faroug Al-Tunisi. Abderraouf Ben Habib Jeday(1)
Abdul. Abdullah Akal(2)
Farid. Farid Mlayet(4)
Fevzi Yetiz. FY(1)
Habib Aktas(1)
Ibrahim Kus(1)
s Kuncak(2)
t Cabuk(1)
MikeEisner(2)
¢ of Mesut Cabuk(1)
Ramzi Yousef(2)
Razza. Raza Igbal(3)
Wasim. Wasim Mustafa(6)
maskedI(1)
unknown3. unknown1(2)
unknown4(1)
unnamed1(1)
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Info views... |

"o o Mozilla (=)

MINDSWAP

@O O @ Q |% http://swint.mindswap.org/rdf/instance/?resource="%7B%271ink%2 7%3A+%2 7http%3A%2F%2Fswint.mindswap.org%2F2003%2Fsubmit-rdf%2F13.rdf%23AymanZawahiri%2 7 I [erch]
=

. 4% Home [JBookmarks % Prof.James A... i RDF Interest G...
Main Page News Archive Page Creator Management Submit Terrorist Submit News Item

S WINThttp://swint.mindswap .org/

Disclaimer: This site is for demo purposes only! Consider all data as fake.

Abu Muhammad, Ayman al-Zawabhiri

Depictions:

Abu Muhammad, Ayman al-Zawahiri |Physical Feature [Male, Olive

Member Of Al Jihad. Egyptian Islamic Jihad
Citizenship Egypt

Location Afghanistan

Knows Osama Bin Laden

|AlJihad. Egyptian Islamic Jihad (Member [Abu Muhammad, Ayman al-Zawahiri

Osama Bin Laden Knows
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Not tied to specific domains

4 » ¢ + | @ http://bio.flacp.fujitsulabs.com/rdf /instance /?resource=%7B%2 71ink%2 7%3A+%2 7 http%3A%2F %2 Fbioswint.flacp.fu ~ /Qv Google

[0 Apple .Mac Amazon eBay Yahoo! Newsv
Main Page | News Archive | Page Creator | Images | Management | Submit Data | Submit News Item |

B1o-Central

Disclaimer: This is a demonstration website! Consider all information as contrived and unfounded.

,.&
'We would like to extend our thanks to the MINDSWAP group at University of Maryland, for the use of their software, valuable ideas E“
and indispensable help in putting this site together. — g

leukemia

Depictions:

[leukemial type |Feeding Event, Behavioural Event |
| ||http://www .mindswap.org/~glapizco/technical .0\\=l#dcpiclion“httn://w ww.cs.umd.edu/~nada/picl .tiﬂ
| ||informati0n_comcm “hadCell |
| ||has_hypothclical_cxplanalion “cancer |

[http://www cs.umd.edu/~nada/picl tiff http://www .mindswap..org/~glapizco/technical owl#depicts|leukemial|

e nDanbbnnn
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Not tied to specific domalns

@ Q @ @ |% http:/ /www.mindswap.org/photos /

. Home E3Bookmarks < Prof. James A. ... “i RDF Interest G...

i{ndsa = <rdl:RDF
I I I / p rg/2002/07 /owl#" n ~~~-~~~ xmlns:owl="http:// s
L]

maryland information and network dynamics lab’semantic web'agents project g xmlns:rd{="http://z
® Home @ People ® Papers ® Photos ® Demos ® Downloads ® Directions ® Wikis ® Manage ® RDF Map
® Photo Listing ® Codepiction ® Image Search

Danny Weizner (1) MINDSWAP
Dave Loomis (2?
Emily Grace Golbeck (1)
Irene Golbeck (3)
Jen's Dad (1)
Jim Hendler (1
6)

John Golbeck

Kendall Grant Clark (1)
Michelle ( ?
Ora Lassila (1)

Tlm erners-Lee (2)
Tom Golbeck (3)
Yohei Murakami (2)

Mlndswappl_ers
= Faculty
= Prof. J. Hendler (12)
= Friend of the Family :-)
= Ora Lassila (1)
= Staff
= Programmers
= Ron Alford (3)
= Researchers
= Bijan Parsia (1)
= Students
= Graduate Students
= Jen Golbeck,Jennifer Golbeck (9)
= Undergraduate Students
= Amy Alford (3)
= Jordan Katz (4)

EEsEEEEEEEEEEEEEE®
In]
E !
’En‘ Blo
=G ‘:’S' =
| ~—
oﬁ
f=1 £l
fa3
=

= Visitor
= Kaoru Hiramatsu (2)

o Conference
= WWW 2003 (1
s http://owl.mindswap.org/2003/submit-rdf/PS Conference 9710 (1)
o Keynote Speaker
= Tim Berners-Lee (1)
= http://owl.mindswap.org/2003/submit-rdf/PS KeynoteSpeaker 14347 (1)

http://www.mindswap.org
(Semantic Web - 24/7)
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With Info Contexts

Managing the submit-rdf directory =

Back Forward Stop Refresh Home EAutoFiII Print Mail

m http:/ fowl.mindswap.org /2003 fedit-rdf/ m
Live Home Page Apple Apple Support Apple Store iMook Mac 05 ¥ Microsoft MacTopia Office for Macintosh MEN
— | 47.af Ron Alford  Software Project Parka 03/26/2003 delete  editthis | RN
Z this file file ao0me
= || 48.rar Aditya Description of SVG-OWL Viewer 03/25/2003 delete.  editthis |87 70F
G Kalyanpur this file file
|| sorar JimHndler  News item about Ashok Agrawala 04/01/2003 Selete.  editthis | B2 oo
< this file file Yewnlaac
51| s4.0ar JimHendler Added DanC as friend of family ~ 04/02/2003 delete.  edit this
Al this file file Direct
2| | 64.xaf JimHendler Visiting Student 04/03/2003 delete  edit this | R
2 this file file RASLENS
= Making Dave Beckett a friend of delete edit this ool Stuff
/ 66.rdf Amy Alford the family 04/03/2003 this file  file - ,
3 Jennifer News item about NCI Cancer delete  edit this KUF viap
1Y Gobeck  Ontology 04/08/2003 fpis fle  file o
- News item about the Semantic delete edit this D
, 75.rdf Ron Alford Cake 04/08/2003 this file  file OPL
g delete edit this
5 76.rdf Katy Added person Katy Newton 04/09/2003 this file  file
o . ' delete edit this L
& 79.rdf Jim Hendler  Added person Mike Dean 04/10/2003 this file  file
- 2 delete edit this
82.rdf Amy Alford testing subclassing stuff 04/10/2003 this file  file
. . ’ . delete edit this
bibtex.rdf  Amy Alford Extending bibtex ontology a bit. ~ 04/10/2003 this file  file
insurance-  Aditya T delete edit this -
ontrdf Kalyanpur Info about medical insurance 4/15/2003 this file  file )7

& Internet zone Y
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Extending the Portal Technology
Shared Calendar + photos + talks + ...

_&semawew

WL DS T 8iRWH

Group 1 Friday, June 16
[ Calendar 1 o) bl Interface Usability and Jolt Drinking Festival [ Ta0% N -
Calendar 2 "| AL [Tncarface Usability and Joft Drinking Festival
[ calendar 3 »| DAY
0 Calendar 4 A Intarface Usability and Jolt Drinking Festival D
Group 2 Vs Interface Usability and Jolt Drinking Festival g~ [
Group 3 Alp| 7:00 AM)
[ Calendar 5 >
Calendar 6 #v| si00 [s00am al
[ Calendar 7 P Dr. Appainment
Group 4 Alv
9:00
[ Calendar 8 (5
[ Calendar 9 P
Calendar 10 »| 10:00 | 10:00 AM 8¢ [p]
3 Calendar 11 3 Product Focus Meetin: 1030 AM 0] |> 10:30 AM »
[ACdendar12 48l ) 04 Dr. Appointment Dr. Appointment
[Dcalendar 13 w0 »
Calendar 14 Toy»
Calendar 15 »[12:00 PM|
[ calend. p:
Group 5 Alp e
[ cCalendar 16 (@) »| 1,00
STM T W T F S| 500 m
123 "\
456783101 500 [s00[Naprime N\ A TN
1112 13 14[{5]16 17
1gsi0n2i2s2e |
5262728293031 |

What is the Semantic Web?
(A mostly pictorial tour)

Prof. James Hendler

Hendler@cs.umd.edu

Presentations, Downloads and Demos

http://www.cs.umd.edu/~hendler

http://www.mindswap.org
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Semantic Web Portal

Project goals Technologies demoed
e Connecting unstructured inputs e The Web Ontology Language OWL
to rich metadata e RDF Query for page generation
e Bringing in information from - Equivalence and inverse
"open” sources - provenance inferencing
- tracking who entered the - Limited classification (OWL
mformatmn _ | DL)
ct;ar:;:é(lfr;gn\gvhere the information _ RDF/XML syntax for data
e Using (multiple) ontologies in OWL exchange
- To help with annotation - RDF/N3 syntax for human
- To organize information display readability
- To manage import/export of e Sem Web Integration w/standard
unstructured and semi-structured Web tools
data - HTTP protocol based
e Image and subimage annotation (standard server software)
and display - Universal Resource Identifiers
e Demonstrating new information for web-based access
portal management tools enabled ~ XSLT and Perl for portal

by the Semantic Web presentation (HTML-like view)
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Sem Web status

2003/7
Research Common Web Wide deployment
o (etc. etc!) Formats Standards
> T Il
pcp  CWM logic framework Trusted systems

Inter-engine interop
KIF crypto

DS Declarative ebusiness
rules... .

RuleML Rule indexes

SNy OWL Web of meaning
RDF-S

Cross-App intero
RDF Gt
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MINDSWAP

Extending the Portal Technology
Shared Calendar + photos + talks + ...

_.aosemawew

RNUQR PHIMMY T Q) AiRYH

Group 1 3 Friday, June 16
[ Calendar 1 > Intarface Usability and Jolt Drinking Festival [Tagw N> -
< isndar "| AL [nterface Usability and Jolt Drinking Festival
[J calendar 3 »| DAY
[ Calendar 4 » Interface Usability and Jolt Drinking Festival D
Group 2 vils Interface Usability and Jolt Drinking Festival [
Group 3 A lp| 7:00 Am|
[ Calendar 5 >
Calendar 6 9P| 800 | 800 AM
[ Calendar 7 P Or. Appointment
Group 4 Alv
9:00
[ Calendar 8 (5
[ Calendar 9 or
Calendar 10 »| 10:00 | 10:00 AM 8¢ [p]
[ Calendar 11 » Product Focus Meatin e 5] 030 Am 5]
[dCalendar 12 O vl 04 Dr. Appointment Dr. Appointment
[Dcalendar 13 w0 »
Calendar 14 o) » o
Calendar 15 »[12:00 PM|
[ Calend. o0
Group § Alv =
[ cCalendar 16 (@) »| 1,00
STM T W T F S| 500 m
123 "\
4567 !_3_ S0 | so0 [200[Nsprime N\ i N ER|
1112 13 14[{5]16 17
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What is the Semantic Web?
(A mostly pictorial tour)

Prof. I Hendler

Hendler@cs.umd.edu

Presentations, Downloads and Demos

http://www.cs.umd.edu/~hendler

http://www.mindswap.org

Who can see What??
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Motivation: Access and Privcy
Control

1) If X is ACrep of Y, X can delegate
W3C member access rights in Y.
2) Kari is AC rep of Elisa .

UR{I

variable

-l

| 1) If X is employee of Klisa,

- t: X has W3C member access rights.
' ‘ 2) Tiina is employee of Elisa.
) : J L

Tiina: I have W3C member access rights | WiC

Proof: Alan 1, Alan 2, Kari 1, Kari 2 .~ MEMBERKH

2004 NSF National Priorities ITR to UMCP and MIT (Hendler, Berners-Lee, Weitzner- PIs)
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So what was hard about OWL?

Q. How is OWL different from earlier ontology languages?

A. OWL is a Web Ontology language. Where earlier languages have been used to develop tools and ontologies for
specific user communities (particularly in the sciences and in company-specific e-commerce applications), they were
not def:ned to be compatible with the architecture of the World Wide Web in general, and the Semantic Web in
particular.

OWLI rectifies this by providing a language which uses the linking provided by RDF to add the following capabilities to
ontologies:

« Ability to be distributed across many systems
» Scalable to Web needs

» Compatible with Web standards for accessibility and internationalization.
» Open and extensible

« Challenge in OWL was to make the ontologies "live on
the Web"

— Descriptions (Class, properties, etc.) must be 1st Class citizens
of the WWW

* i.e.must use URIs
— OWL without RDF would just be yet another KR language



Open, Distributed Rules Challenges

« Common Notation

— "Small matter of standardization"
e N3, SWRL, RuleML

 |dentity vs. privacy

— How do you identify yourself w/o violating the very
privacy concerns we hope to address?
« Current identity schemes are centralized and universal
« Can we do a distributed ID model (maybe email based)?

* |nconsistency
— In logic "P A -P => Q"
* On Web it better not!

(Supported(Bush) * --Supported(Bush)) => you owe me $1000
« Can we use a paraconsistent logic solution?



Annotated Paraconsistent Logic

(in 25 words or less)
 Traditional Logic

P &-P=>Q (P and -P are inconsistent)

* Annotated Logic
— P;X & -P;Y are not inconsistent
—P; X & -P;X=>Q;X but not Q;Y
— P;X & -(P;X) is inconsistent and must be

avoided (but this is easily checked if
inference of RHS is restricted)
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<foaf:Person>
<foaf:name>Jim Hendler</foaf:name>
<foaf:title>Dr</foaf:title>
<foaf:firstName>Jim</foaf:firstName>
<foaf:surname>Hendler</foaf:surname>
<foaf:mbox_shalsum>

be972c7a602683f7cf3c7al fd0949¢565debedd3 R stoatame sJimiendlerSioatname =5
——  http://www.cs.umd.edu/~hendler/2003/foaf.rdf

</foaf:mbox_shalsum>

<foaf:homepage rdf:resource="http://www.cs.umd.edu/~hendler"/>

<foaf:depiction rdf:resource="http://www.semanticgrid.org/q-iantbljim.jpg"/>

<foaf:workplaceHomepage rdf:resource="http://owl.mindswap.org" />
</foaf:Person>

http:/lwww.cs.umd.edu/~hendler/2003/foaf.rdf

* Annotations represent document contexts

X;Y and -(X;Y) cannot co-occur

(unless Web is broken)
(modulo temporal change, but that's another talk)



Another Cool thing...

* What is a rule of logic?

— In traditional philosophy it relates to "Truth"
» What is truth on the Web?
— Ex: How many cows are in Texas?
— On the Web, we could use an idea of agreed
upon rules, grounded at URI

» Social definition of truth via shared contexts
— Ex; Because Mom said so...
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Truth on Web Pages c..coo e

* Inference rules could be used to determine the credibility of
claims

— | might believe the claims made by a reliable Newspaper
* Trustable(x) :- x; reliableNewspaper.
— And | could establish the Washington Post as reliable...
* i.e.lassert:
http://www.washingtonpost.com owl:class reliableNewspaper.
— orif | infer it
* ReliableNewspaper(X) :->
X owl:class ReliableNewspaper;http://MediaWatchList.
* (?) reliableNewspaper(X) :-
X owl:class ReliableNewspaper; src » trusted(src).
 The rules are "grounded” in a testable way
— If | can HTTP-get the fact, then it is asserted
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Rule Sets could be shared

* You can ground your sources

— X :- X; src * src owl:.class TrustedSource; http://.../myMomSet.rdf

* Or infer trusted sources based on other rule sets
— X :=- X; src " src owl:class TrustedSource; ntp:/excom/RushLimbaughSet.rdf
— X :=- X; src ? src owl:class TrustedSource; nip/excom/unabomberRules.rdf

A —~( X; http:/fwww.rushLimbaugh.com/truths.rdf)
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Policy Aware WEB

b e — [ | —
HTTP-Get(URI1 el Error 401: L,
— o N o
o oo o I-XMWIS-}. .. o oo 0
p me-fambdembar 2
bhgimpkes
fz Wabraccess L)
(A) User requests a resource. (B) 401 error provides access rules.
[ | — —
— | oumm— =T R S )
HTTP-Get(URI1); \ ) é —
épmof‘http://..jpm 3" P — D t———————————— I —— 5T & &
ER00c / é - O oo o
PEt 2 Proafsiop:
Froaf Sepdssaton
LR phatagipicts L)
P2 a Proafsiep:
Froal SepAssentan
21 me fambember Do)
PR a Poafsiep:
Dod Wabaccess LA
Froaf SepQb Loghi®

(D) Proof is checked, and confirmed, and

(C) Proof is generated and pointer is sent -
the transaction succeeds.

in new HTTP-Get request.
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Conclusions

» Information lives in specific contexts
— The Semantic Web helps us place information into these (multiple)
contexts.
« Control of information requires control of contexts
— Explication of policies
* Linked in a Web-like way
— Integrated directly into the Web
» With extensions for rules and proofs
— lIs really hard
 Issues of identity, inconsistency, grouding, change over time
— But holds great potential
» Personal Control of your information spaces

« "Policy-Aware" Web project (joint between UMCP and MIT)
— Goal: make this real!

http://www.mindswap.org/~hendler/2004/PAW .html
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Other projects

« Today | didn't talk about:

MINDSWAP

— Semantic Grid (Scientific — Semantic Web Services
computing) » Distributed Workflow creation
«  OGSI/OWL hybrid * Al planning and SWS
— Distributed ontology creation * OWL-S API _
« Global federated ontology — Semantic Web tool kit
« SWOOP/Annotea » Ontology editor/browser
- Distributed DL’s: e-connection * OWL DL Reasoning
framework * OWL back-end support
— Semantic Markup for Science « OWL blogging tools
-+ NASA Missionsdocuments: * Multimedia markup (beyond
http://semspace.mindswap.org images)
 Eco-informatics (NSF ITR) — Database Interoperability using
« Scientific publishing semantics
« OWL-DB

See http://www.mindswap.org/papers for a list
(OWL/RDF generated, of course)
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MIND SWAP

* Maryland Information and Network Dynamics Laboratory,
Semantic Web and Agents Project

MINDSWAP

Jim Hendler Aditya Kalyanpur ~ Daniel Krech Jordan Katz
Bijan Parsia Taowei Wang Ron Alford Daniel Hewlett
Bernardo Cuenca-Grau Vladimir Kolovski Kendall Clark Meem Mahmoud
Jen Golbeck Chris Halaschek  Michael Grove Chris Testa
Evren Sirin Naiwen Lin Amy Alford

» Corporate Research Partners:

— Fujitsu Laboratory of America, College Park
— Lockheed Martin Advanced Technology Laboratories

— NTT Corp
- SAIC Corp., Kevric Corp, Top Quadrant

« Govt Funding:
— NSF, NGA, US Army Research Laboratory, DARPA, DoD, NIST

http://www.mindswap.org
(OWL-powered Semantic Web page)



