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Textbook — KNO.E.SIS
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Textbook — Chinese translation — Kno.e.sis

Pascal Hitzler, Markus Krotzsch, Sebastian Rudolph

g Y WebH: AR E A/

Tsinghua University Press (B4 AXFHhr#t ) , 2012, to appear

Translators:
Yong Yu, Haofeng Wang, Guilin Qi (f18 , TE®& , FHEM)

http://www.semantic-web-book.org
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Semantic Web journal = Kno.€.SIS

 EICs: Pascal Hitzler
Krzysztof Janowicz
 New journal with significant initial uptake. Interoperability
Usability
ﬂ1l|.l|l|ll. s INE"
« We very much welcome contributions at
the “rim” of traditional Semantic Web B
research — e.g., work which is strongly et
Inspired by a different field.
 Non-standard (open & transparent) L

review process.

e http://www.semantic-web-journal.net/
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Contents — Kno.e.sis

e What is Semantic Web?
— Limitations of the current World Wide Web
— The basic Semantic Web idea

e The Web of Data: Linked Data

 Querying Linked Data
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The current (World Wide) Web = KNo.€.SIS

r‘@
« Immensely successful. % W
o

« Huge amounts of data.
e Syntax standards for transfer of structured data.
« Machine-processable, human-readable documents.

BUT:

-

 Content/knowledge cannot be accessed by machines.
Meaning (semantics) of transferred data is not accessible.
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World Wide Web = KNO.€.SIS

1992: Internet release (CERN)
Basic ideas for the Web were fixed 1989 by Tim Berners-Lee.

Ideas for the ovgaton 5
Info . )
Navigate HyperMedla Browser/Editor ngwe;asuibsof < Previous | Backup | Mest=

Document An excercise in global

information availability

(today so-called)
Semantic Web

have already been &=
part of the initial
Ideas!

Home | ﬂl
=]

hy Tim Berners-Lee
Copyright 1990,91, CERM.  Distribution restricted: ask for terms. TEST WVERSION DMLY

JFG Home

HyperText: Text which is not constrained to be linear.
Hyperhledia: Information which is not constrained linear... or to be text.

JFG’s home page at InfoDesign

This home page demonstrates some simple concepts of the

Thi i Tthe WikW licati ick up hypertext
15 VBISIOn 01 e EppEalon Gan gk up iypars World-Wide Wehb infrastructure for global information sharing.

infomation from files in a number of farmats, from lacal files, fram
remote files using NFS or anonymous FTP, from hypertext servers by
name or keyward search, and fram internet news. Hypertextfiles
may he editied, and links made from hypertext files to other files or
any other information.

Today, | showed Tim’s original Web browser to karc Weber. | just toak,
some notes about him and linked them to his name on the fly.

| use this Warld-Wide Weh editor exactly like any word processor, with

the power to create links from sensitive pieces of text to other places,
forinstance to personal notes or to any information source in the warld.

Style
Apply style 2

Farmore help, use "Help" from the menu. Ifthat doesnt wark, then
your application has heen incompletely installed.

WWW research stuff

Ifyou have any comments ar have bugs, please mail

timhl@info.cer.ch. quaoting the version number {above).
+ Hypertext Resources (IN-Box) Hark all &
| HotWired: What's New Mark selection M
Style editor + Geographical list of WWW servers (at J Link to marked L
Welcome fo Y¥orh , the electr same list. Example : CERM phone book Link to fil L3
Style name:| List neighborhood hits _" ofre.-
- Wired, 24 May. vig * W project documentation (at CERM] Hink to New N
<< | style of selection | Ed | in Onthe Ry o Weber - Hypertext Follow link
i Unlink 2
fpply style to selection EEIEENER Flux Med hears rumors of a deal hetween Gl Help
Open Marc Weber
H apply style to all similar text Fetish Sola
FI rSt LAY | Save as... _ _ _ _
e Mat Surf Prd A computer consultant, small publisher and freelance journalistwho is

Find unstyled text |

browser L
Firstline indent: | 100
b T B L successive indent:l 130
y Font:IHeretica

PointSize:I 12
SGMLtag:|<LI> Set

130 300

currently investigating the early history ofthe Weh, to be published in
Wired. He loves HotWired.

Jenny Holzer's truisms take aturn for the We
[m] Welcome To HotWired! X}

It you feel aneed for speed ... surftl

Howe to Jain: Begister Mow  hembers Only:

Unguided Tour Overview MNeed Help? What's Mew
Your View &copy; 1995 HotWired Wentures LLC

‘What's a week without a Bill Gates

Corporate recruiting form letters = i

Powered by Silicon Graphics

Altocynicism .. What's the Paint?
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Very brief history of the Semantic Web =xnoesis

]

Semantic Web
Activity

W3C
* invented ca. 19809.
e 1990s: W3C metadata activity (lead to RDF(S))

« W3C semantic web activity: chartered 2001.

« USA: DAML-Programme 2000-2005 A

approx. $90M. EEALY AL
« Many large scale EU projects since 2002 and ongoing.

— FP6/FP7

« Major IT companies now
getting on board.

¥4

Information Society S
Technologies ty I'—:II:”:I L:ll:l i

T
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A Google a Day — agoogleaday.com

Google

Google Search I'm Feeling Lucky

February 25, 2012
If you key in international dialing code 40, how would you say “good morning”

4 in the language of the country you're calling? >
Enter your answer | Submit # | Hint? 00:04 Share | Follow
a Google a day J +1 ﬁ LH.;' 5| Tips & Tricks ?) About
Come here often? Get the a Google a Day Gadget

R
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Google

International country code 40

Search About 141,000,000 results (0.28 seconds) Safes
I Everything Feverse [ookup for country code 40
whntwd. countrycallingcodes com/Reverse-Lookup. php?calling-code=40
Images Country code 40 is for Romania. Get more country infarmation for country code 40
Maps with our reverse lookup tool. ... The International Country Calling Caode "40" ...
Yideos Reverse [ookup for country code 27
wearwd, countrycallingcodes. com/Heverse-Lookup. php?calling-code=247
Mewrs (5et more country information for country code 27 with our reverse lookup toal. ...
Shanni Country Calling Codes Home International Calling to South Africa Made Easyl ...
fRping Select a country calling code, 0, 1%, 7, 20, 27,30, 31,32, 33, 34, 36, 39, 40, 41 ...
Mhlare _ o , ‘ o
February 25, 2012
If you key in international dialing code 40, how would you say “good morning”
4 in the language of the country you're calling?
Enter your answer  Submit ® | Hint? (8 11:11 Share | Follow
SAT SUN TUE § THU . .
a Google a day 3 +1 ﬂ 21 5| Tips & Tricks  (2) About
Come here often? Get the a Google a Day Gadget ¥ Hide
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Google

english romanian translation

Search About 8,920,000 results (0.30 seconds) Safes
I Everything English to Romanian Translation - Translation - Eabylon
translation.babylon. com » English Translation
Images Free English to Roemanian translation. Translate English to Ramanian online and
Maps download now our free translator to use any time at no charge.
id Romanian to English Translation LGD
I0e0s Free Romanian to English Free English to Romanian translation.
N translation. Translate Romanian ... Tranzlate English to ...
BWS
_ Mare results from babylon.com »

=hopping
Applications Romanian - Google Translate

February 25, 2012

If you key in international dialing code 40, how would you say “good morning”

4 in the language of the country you're calling?
Enter your answer | Submit ®  Hint? (8 12:45 Share | Follow
SAT SUN TUE § THU . .
a Google a day 3 +1 ﬂ 21 5| Tips & Tricks  (2) About
Come here often? Get the a Google a Day Gadget ¥ Hide
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good morning

English -

To:

Fomanian

4 Translate

.ﬁ Human

Translation

Buna dimineata

Grammar

Chec

Corrects English te

(W)
ATE&T U-verse®]

the best

Get a free translation software for your desktop
100 million downloads and counting...

Free download : =

February 25, 2012
If you key in international dialing code 40, how would you say “good morning”

4 in the language of the country you're calling? >
4 e
Enter your answer | Submit ® | Hint?  #)02:15 Share | Follow
a Google aday g+ | MEH 5| Tips & Tricks ?) About
O L1,
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But computers can’t do that = kno.e.sis

Question:

XEEG R

Answer:

e VATRL NN,
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Contents — Kno.e.sis

« What is Semantic Web?
— Limitations of the current World Wide Web
— The basic Semantic Web idea

e The Web of Data: Linked Data

 Querying Linked Data
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Semantic Web — Main Idea ‘= kno..sis

Person Person 2 Agent 1 Agent
1 &3 z
’/", j{! 5
exchange of symbols Ontology exchange of symbols
description Symbol

A
\ 4

«— "JAGUAR" —

Semantics
. «—
i Concept

Tagreement | Ontology | agreement
\\ \\\ ‘\T—\ ___________________
T . Specific Domain, Thing
! e.g. Animals
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Data e.g. on
Websites

Ontology
represents
Schema knowledge

e.g. every publication has an author
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Basic Idea of the Semantic Web = Kno.c.sis

Publication

e.g. every publication has an author
I —————————————————————

———— ) ) L . . . )
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Basic Idea of the Semantic Web = Kno.c.sis

Data e.g. on
Websites

Ontology
represents
Schema knowledge

e.g. every publication has an author

[T

— % . . cr s . N ‘ .
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What Is Semantic Web Semantics? — Kno.e.sis

 Opinions Differ. Here’'s my take.

« Semantic Web requires a shareable, declarative and computable
semantics.

 |l.e.,, the semantics must be a formal entity which is clearly
defined and automatically computable.

« Ontology languages provide this by means of their formal
semantics.

« Semantic Web Semantics is given by a relation —the logical
consequence relation.

 Note: This is considerably more than saying that the semantics
of an ontology is the set of its logical consequences!

WRIGHT STATE April 2012 — Université du Quebec a Montreal — Pascal Hitzler 19



In other words = KNo.€.sIs

We capture the meaning of information

not by specifying its meaning (which is impossible)
but by specifying

how information interacts with other information.

We describe the meaning indirectly through its effects.
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Simple Logical Reasoning = KNo.€.SIS

If | ask for soccer team
members, | also want to get
the goalkeepers listed ...

If | ask for cities, | also
want all capitals listed ...
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Reasoning Needs = KNo.€.SIS

Inspired by presentation by Evan Sandhaus, ISWC2010

X newskFrom rome.
rome locatedIn italy .

we want to conclude;
X newsFrom italy .

Take your news database.
Take location info from somewhere on linked data.
Materialize the new newsFrom triples.

T |
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Reasoning Needs = KNo.€.SIS

X newsFrom rome . newsFrom(X,y)
rome locatedin italy . locatedIn(y,z)

we want to conclude:
X newsFrom italy . newsFrom(x,z)
newsFrom(x,y) A locatedIn(y,z) -+ newsFrom(x,z)

newsFrom o locatedin C newsFrom
using owl:propertyChainAxiom

—
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Reasoning as first-class citizen = kno.e.sis

Why would we want to have knowledge/rules such as
newsFrom(x,y) A locatedIn(y,z) - newsFrom(x,z)
if we can also just do this with some software code?

» |t declaratively describes what you do.

* |t separates knowledge (as knowledge base) from programming.
It makes knowledge shareable.

* It makes knowledge easier to maintain.

H e
—
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From agoogleaday.com

What tribe has lived since 1300 AD near
the canyon you’d explore from Bright
Angel Trail?

« The highway that runs through Rachel, Nevada draws
enthusiasts who probably enjoy what movie genre?

* If you key in international dialing code 40, how would you say
“good morning” in the language of the country you're calling?

« What word will you use for “taxi” if the airport code of your
destination is OSL?

« What single state is home to all of the following U.S. cities:
Madrid, Toronto, Cincinnati, Denver, Hartford, and Norway?

— = . . L B . ; .
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So what happened? = Kno.€.SIS

 In 2004, two W3C Recommendations were completed:
— RDF + RDF Schema with formal model-theoretic semantics
— OWL with formal model-theoretic semantics

« OWL 2 update emerged 2009.
e RDF update is being discussed right now.
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Ontology languages = KNo.€.SIS

o Of central importance for the realisation of Semantic
Technologies are suitable representation languages.

« Meaning (semantics) provided via logic and deduction
algorithms.

o Scalability is a challenge.

E Scalability

Xpressivity
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—— KNO.E.SIS

Ontology Example

rdfs:range

1 . . . rdfs:domain
| instantiation
N Sesmaen >

x:advises

Declaration
of properties rdfs:domain | rdfs:subPropertyOf
(x:responsible_for)

A
rdfs:subPropertyOf

Declaration x:Employee X:supervises x:Employee
of classes _ 4_ - rdfs:domain rdfs:range
.- N~ -

N

schema knowledge
PhDStudent C JadvisedBy.Professor

rules
responsible_for(y,x) A Professor(y)

A \ -—— ="
- — Employee(x)
R, <. —

WRIGHT STATE April 2012 — Université du Quebec a Montreal — Pascal Hitzler




Contents — Kno.e.sis

« What is Semantic Web?
— Limitations of the current World Wide Web
— The basic Semantic Web idea

e The Web of Data: Linked Data

 Querying Linked Data
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Tim Berners-Lee 2006 — Kno.e.sis

o from http://www.w3.org/Designissues/LinkedData.html

1. Use URIs as names for things
2. Use HTTP URIs so that people can look up those names.

3. When someone looks up a URI, provide useful information,
using the standards (RDF*, SPARQL)

4. Include links to other URIs. so that they can discover more
things.

I E——
T |
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Linked Open Data 2007 (May) = KNo.€.SIS

DEBpedia RDF Book

DBtune || Mashup

Jamendo

Linking Open Data cloud diagram, this and subsequent pages, by Richard Cyganiak and Anja Jentzsch. http://lod-cloud.net/

[T 1T R
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Linked Open Data 2007 (Oct) = KNo.€.SIS

ECS
South-
ampton

BBC
Later +
TOTP

RDF Book
Mashup

Jamendo |

Census

Data lingvaoj

DBLP
Berlin

DBLP
company Hannover
Project
Guten-
berg
T
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Linked Open Data 2008 = Kno.e.sIs

& 2 e
Radio South- Web- |
.:rrpLa1

/-F_ T /MUS“:'\ |' Auﬂlu I DDEI
- space
( MySpace \ brainz Scrobbler &_Dy \J

'/.-’51 oc

exporter |
profiles

r ermantic II|"" —|C|::-nr-:r-'_-nn:|_
FGIHF

i Web.org
| | \__/ Corpus
l,\ profiles ——

Wrapper

{ 35-:\, /

| Playeount | Jamendo
Data
\ 'lllr
1

RDF Book

B5C Mashup

P\mrammes
|/ o X

RKB
Explurer

Census |
Data

VGDV- /
Track

W3C .
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— KNO.E.SIS

Linked Open Data 2009

o

BBC |
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‘/_N ohloh
' [ Music- \ . Iémantic / ; @515
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Y e %
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Guten-
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[ Open 2
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Linked Open Data 2010 = Kno.e.sIs
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Linked Open Data 2011 = Kno.e.sIs
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.,./’ Corpo- Amster-
rates dam medu-
useum cator

— [ Chem2 | Cross-domain

\ y “\\ G |\ Bio2ROF |
£ { N
Linked \ [ | | oeoLoD | "‘a"'/ \/l Life sciences )

Open | Reactome _
As of September 2011 @ (D @




Linked Open Data = Kno.e.sIs

Number of Datasets Number of triples (Sept 2011)
2011-09-19 295 31.634,213.770

2010-09-22 203

2009-07-14 95 with 503,998,829 out-links

2008-09-18 45
2007-10-08 25
2007-05-01 12

Publications

Cross-domain

— Lifa sciences

— User-generated content
— o " H
Government — Media

— Geographic

From http://www4.wiwiss.fu-berlin.de/lodcloud/state/

I E——
p— X ‘
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Example: GeoNames = Kkno.e.sis

Populated Place Features (city, willage,...}
2,518,402 § P.PPL opulated place a city, town, village, or other agglomeration of buildings where people live and wark
432,433 P.PPL= ce

W of populated place

29,336 P.PPLL populathg locality an area similar to a locality but with a small group of dwellings or other buildings
F.PFLD abandoneq\populated
13,206 place
P.PPLA4 seat of a fourt-order
2,684 administrative Yivision
FP.PPLA seat of a first-ofder seat of a first-order administrative division (PPLC takes precedence over PPLA)
2,028 administrative dision
1,247  P.PPLW destroyed populpted place a willage, town or city destroved by a natural disaster, or by war
1,006 P.PPLF farm village a populated place where the population is largely engaged in agricultural activities
P.PPLAS seat of a third- df bCl Of’)
930 adrministrative gi r S . S u aSS
P.PPLAZ seat of a secogld ’ ’
695 adrinistrativg/division

253 P.PPLS populated CEs cities, towns, villages, aor other agglomerations of buildings where people live and work
249  PSTLMT israeli setflement

235  P.PPLC f a political entity
a7 P,
29 religious populated place a populated place whose population is largely engaged in religious occupations
P.PFPLG seat of government of a
& political entity

2,629,547  Total for P

T |
WRIGHESTATE April 2012 — Université du Québec a Montréal — Pascal Hitzler 38



Basic Idea of the Semantic Web = Kno.c.sis

Data e.g. on
Websites

Ontology
represents
schema knowledge

e.g. every publication has an author

[T

— % . . cr s . N ‘ .
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Currently it‘s looking like this = Kno.e.sis

Data e.g. on
Websites

facts only. (almost) no schema knowledge

I E——
[T

— % . . il s . N . .
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From agoogleaday.com = Kno.€.SIS

What tribe has lived since 1300 AD near the canyon you'd
explore from Bright Angel Trail?

« The highway that runs through Rachel, Nevada draws
enthusiasts who probably enjoy what movie genre?

 If you key in international dialing code 40, how would you say
“good morning” in the language of the country you're calling?

« What word will you use for “taxi” if the airport code of your
destination is OSL?

« What single state is home to all of the following U.S. cities:
Madrid, Toronto, Cincinnati, Denver, Hartford, and Norway?
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Example: GovTrack = kno.c.sis

“Nancy Pelosi voted in favor of the Health Care Bill.”

vote:hasO

\Vote:
2009-887

vote:vote Votes:2009-887/+

votg:votedBy

@ple/POOO@

dc:title

rdfs:label

vote:hasAction

name

dc:title

Bills:h3962

— == ¢ i . L | . ; .
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Example querying LoD = Kkno.e.sis

“Identify congress members, who have voted “No” on pro
environmental legislation in the past four years, with
high-pollution industry in their congressional districts.”

In principle, all the knowledge is there:
« GovTrack

e GeoNames

e DBPedia

« US Census

But even with LoD we cannot answer this query.

T |
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Example querying LoD = Kkno.e.sis

i Identifylcongress members,l/vho have voted “No” on pro
environmenta ' lon in th '

high-pollutionjindustry jn theirffjcongressional districts.

Some missing puzzle pieces:
* Whereis the data?
— GovTrack
GeoNames
US Census
requires intimate knowledge of the LoD data sets

T
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Example querying LoD = Kkno.e.sis

“Identify congress members, who have voted “No” on pro

Lenvironmental legislationlin the past four years, with

| high-pollution industry|in fheir congressional districts.”

Some missing puzzle pieces:

* Whereis the data?
(smart federation needed)

 Missing background (schema) knowledge.
(enhancements of the LoD cloud)

e Crucial info still hidden in texts.
(ontology learning from texts)

« Added reasoning capabilities (e.g., spatial).
(new ontology language features)

WRIGHT ST@\TE April 2012 — Université du Québec a Montréal — Pascal Hitzler 45



Don’t get me wrong = kno.e.sis

Linked Open Data is great, useful, cool, and a very important step.

But we need to make use of the added value of formal semantics in
order to advance towards the Semantic Web vision!
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Contents — Kno.e.sis

« What is Semantic Web?
— Limitations of the current World Wide Web
— The basic Semantic Web idea

e The Web of Data: Linked Data

 Querying Linked Data
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The Semantic Data Web Layer Cake  =«noesis

To leverage LoD, we require schema knowledge

e application-type driven (reusable for same kind of application)
* less messy than LoD (as required by application)

overarching several LoD datasets (as required by application)

Application
Application

Application
Application

Application
Application

Application
Application
Application

Application
Application
Application
Application
Application
Application
Application

Schema || Schema || Schema | | Schem

Linked Open Data
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ldea — Querying Linked Open Data = Kno.e.sIs

g,

Work in progress.
« Schema creation for

— query federation

— utilizing background knowledge

— compilation of LOD knowledge into

‘cf: reason-able form

g « Reasoning algorithm (on suitable language) for

° very efficient data-intensive reasoning
Schema

Linked Open Data
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ldea = KNo.e.sIS

Upper level o
ontology

LOD
Wikipedia
Dataset
(DBPedia)
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BLOOMS — KNO.E.SIS

Table 4. Results of various systems for LOD Schema Alignment. Legends: Prec=Precision,
Rec=Recall, M=Music Ontology, B=BBC Program Ontology, F=FOAF Ontology, D=DBpedia
Ontology, G=Geonames Ontology, S=SIOC Ontology, W=Semantic Web Conference Ontology,
A=AKT Portal Ontology, err=System Error, NA=Not Available

Linked Open Data Schema Ontology Alignment

Alignment API OMViaUO RiMoM S-Match AROMA BLOOMS

Test Prec Rec Prec Rec Prec Rec Prec Rec Prec Rec Prec Rec
M.B 04 0 ] 0 err err 0.04 028 0 0 0.63 0.78
M.D 0 0 0 0 err err 0.08 030 045 0.01 0.39 0.62
ED 0O 0 0 0 err err 0.11 040 033 0.04 0.67 0.73
GD 0O 0 0 0 err err 0.23 1 0 0 0 0

SE 0 0 0 0 0.3 0.2 052 011 030 020 0.55 0.64
WA 0.12 0.05 0.16 0.03 err err 006 04 038 0.03 042 0.59
W.D 0O 0 0 0 err err 0.15 050 027 001 070 040
Ave. 0.07 0.01 0.17 0 NA NA 0.17 043 025 004 048 0.54

Jain, Hitzler et al, ISWC2010

THRL
WRIGHT STATE
UNIVERSITY

April 2012 — Université du Québec a Montréal — Pascal Hitzler
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ALOQUS Illustration = kno.e.sis

“Identify films, the nations where they were shot and the population
of these countries”

SELECT ?film ?nation ?pop

WHERE {
?film  protonu:ofCountry ?nation.
?film  rdf:type protonu:Movie.
?film  rdfs:label ?film_name.
?nation protont:populationCount ?pop. y
ed
== _,/ Upperlevel  __,
\x_%__ontologsi_’/ 4
, / = ~\\\ f/ o '-~--..\\\‘
..\\‘\.‘I.Datasei//.f! I'\\\\{. égﬁ%%;’/ﬁ
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ALOQUS lllustration — Blooms Alignment =knoesis

protonu:ofCountry maps to Imdb:country
protonu:Movie mapsto Imdb:film
protont:populationCount mapsto dbprop:populationCount

Alignment confidence > 0.9

Idea

[auery | _,/ Upper Ievelx\l —_
. ontology

78NN

/...-’ ~ ‘--._\\
/[ N / \
/ LoD f LoD \

IMDB | | Wikipedia
Dataset /*' \ Dataset

N g /
- N \\_(DBPedia) /
— ~_

s

. o
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ALOQUS lllustration — Sub Queries =«noesis

(a) SELECT ?film ?nation ?pop
WHERE {

?film Imdb:country ?nation.
?film rdf:type Imdb:film.

?film rdfs:label ?film_name.

}

(b) SELECT ?nation ?pop
WHERE { dea
?nation dbprop:populationCensus ?pop. :

[uery | —> / Upper level \ —
. ontology

72NN

// \-\\.\ f/' -."“\\

LoD [ LoD \

' IMDB | | Wikipedia |

\ Dataset / \ Dataset /

X J/ \_ (DBPedia) /
p— i ~__~ -
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ALOQUS lllustration — Query Results =«xnoesis

ldea
(a) | — /L:l__[;;er ével\ ——> [Answer |
Imdb-film:11446 protonu:ofCountry Imdb-country:IN. \x__x__?‘"_to'O_gj__/,/
Imdb-film:11446 rdf:type protonu:Movie. //' \\
Imdb-film:11446 rdfs:label "Run". VRN TN
Imdb-film:17091 protonu:ofCountry  Imdb-country:LK. N4 Nperea)
Imdb-film:17091 rdf:type protonu:Movie.
Imdb-film:17091 rdfs:label "Getawarayo".

Imdb-film:16973 protonu:ofCountry  Imdb-country:IN.

Imdb-film:16973 rdf:type protonu:Movie.
Imdb-film:16973 rdfs:label "Kabeela".

(b)

dbpedia:Sri_Lanka protont:PopulationCount  21324791.
dbpedia:India protont:PopulationCount  1210193422.
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ALOQUS lllustration — Result | = KNo.e.sis

 With proxy identifiers

film name nation population

Imdb-film:17091 | “Getawarayo” | aloqus:2908ba82 | 21324791

Imdb-film:16973 | “Kabeela” aloqus:9bc35cal 1210193422
Imdb-film:11446 | “Run” aloqus:9bce35cal | 1210193422

Idea

[auery | _,/ Upper Ievelﬂ-\\l —_
. ontology

72NN

/,... \_\ , yz .\\\

LoD f LoD )
IMDB | | Wikipedia
Dataset /.*' \ Dataset

i EEEEEEEEEEEEEEEEEE————————————— p " (DBPedia) /
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ALOQUS lllustration — Result Il = KNo.e.sis

 Without proxy identifiers

film name nation population
Imdb-film:17091 | “Getawarayo” | lmdb-country:LK | 21324791
Imdb-film:16973 | “Kabeela” Ilmdb-country:IN 1210193422
Imdb-film:11446 | “Run” Ilmdb-country:IN 1210193422
Imdb-film:11446 | “Run” nytimes:india_geo | 1210193422
Idea

[auery | _,/ Upper Ievelﬂ-\\l —_
. ontology

72NN

// i '\_\ e N
LoD f LoD
IMDB | | Wikipedia
X Dataset / \ Dataset
- [N J/ \\_(DBPedia) /
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Comparison with other systems

— KNO.E.SIS

Features

ALOQUS

DARQ

SQUIN

Approach

Uses upper level ontol-
ogy(PROTON) or any other
ontology as primary ontology
for query serialization and
execution.

Requires formal description of
datasets in the form of Service
Description.

Requires an initial URI to exe-
cute queries.

Query Creation

Creates query corresponding to
every mapping for a concept.

Creates queries only corre-
sponding to the concepts men-
tioned in the query.

Creates queries only corre-
sponding to the concepts men-
tioned in the query.

Failsafe

Executes all sub-queries for
multiple mappings. Hence re-
trieves at least partial answers
if a specific endpoint doesn’t
work.

X

X

Detect Entity co-
references

Crawls and also consumes
sameAs.org webservices.

X

X

Result Processing

Query answers, retrieved from
different datasets are merged
and presented to user.

Retrieves answers from multi-
ple dataset based on service de-
scription.

Retrieves answers from multi-
ple dataset through link traver-
sal.

Write queries us- | Yes X X

ing ontology not

present in LOD

Support for open- | Yes X X

ended queries like

7s 7p To

Result Storage for | Yes X X

later Retrieval

DESCRIBE Query | Yes N/A Yes

Form
e

TG
WRIGHT STATE April 2012 — Université du Québec a Montréal — Pascal Hitzler 59




— KNO.E.SIS

Thanks!

Foundations of

Semantic

Technologies

http://www.semantic-web-book.org
http://www.semantic-web-journal.net
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References ‘= Kkno.e.sis
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References ‘= Kkno.e.sis
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K. Chaudhri, Harry Halpin, Deborah McGuinness: Linked Data
Meets Artificial Intelligence. Technical Report SS-10-07, AAAI
Press, Menlo Park, California, 2010, pp. 82-86. ISBN 978-1-57735-
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References ‘= Kkno.e.sis
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