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Semantic Web Vision

: “[...] open up the knowledge and

workings of humankind to meaningful
. analysis by software agents [...] )

Berners-Lee, T., Hendler, J., Lassila, O., et al. The semantic web.
Scientific American 284, 5 (2001), 28-37

Image source: John S., James L. Knight Foundation, CC BY-SA 2.0
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The current web

Google

Tim Berners-Lee

Sir Timothy John "Tim" Berners-Lee, OM,
Th e Kn 0W| edge G ra p h KBE, FRS, FREng, FRSA, also known as

“TimBL," is a British computer scientist, best
known as the inventor of the World Wide
Web.

Born: June 8, 1955 (age 57), London

We Ca ﬂ U S e th e K n O\/\/l e d ge Parents: Conway Berners-Lee, Mary Lee Woods
. Awards: MacArthur Fellowship, Charles Stark Draper Prize, Marconi
Gra D N to answer que Stions Prize, Mountbatten Medal, President's Medal
/ \ Education: The Queen’s College, Oxford, University of Oxford,

The basis for you never thought to ask and ~ manuelsenea

Books: Weaving the Web: The Original Design and Ultimate Destiny

h e | p yo L d | SCoOver more, of the World Wide Web by its Inventor

IS existing information. Nationality: English, British

But without a good
Information Retrieval
we can‘t benefit from

can't benefit f discover ‘
keX|st|ng mformatlon./ Kﬂ GI"I.-""".-"I ‘ e d ge ‘

James Robert Viht.Cerf Robert E. Nigel
Hendler Cailliau Kahn Shadbolt
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How can information be retrieved?
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How can information be retrieved?

O
Limitations of current _ _ N
retrieval mechanisms: « domain dependent / specific Virtual Integration
N

* imprecise / ineffective

« manual effort
- /

N

o g =
endless possible permutations of ————
query terms / results = —=—
current retrieval
Coproaches dynamically

generated

website \.A/_\
specific search. 4 .
Cery Torr Y
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How can information be retrieved?

Research focus:
higher level of automation for
@ e | QO
N\ ~; "@J@O
\ “Q ﬂ\ = E E
o Invocation & . ' " : :
Iscovery Execution omposition : Web Server : y
_ _ : results J
=>» ensure dynamic Deep Web content retrieval E
: N~

\ Query Interface
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Research Focus

010010
101

Information Retrieval Semantic Web

Deep Web
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Access to Deep Web Content

[prevrous research our research ]

N a )

focusing this problem :
from the change perspective to
. : Change perspective content providing services
retrieving services :

perspective perspective

N / N J

retrieval mterface

providing
servrce

~
SS
~
A

retrrevrng

servy

e.g. search engine

" QUERY N O

MAPEING PROVIDE
or RULES v« |ADDITIONAL

AUTOMATIC
N ANALYSIS Y N Y

on content providing
service site

Leibniz-Informatio
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Semantic Annotations

: -
/ % e.g. HTML head elemeb

& author
y & 3 description
) I i : keywords
O Semantic Web Services :
Q : 9 language
(WSML, SAWSDL ...)
Web Service (

4 RDFa

[ (RDF in attributes)

| ‘ 180
E \
\ ; web content /

Why not for query interfaces?

ﬁ Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre @ @ @ @
h for Economics Page 10



Semantic Deep Web Services

ECONBIZ Search Terms
rerre—m—— Any word -
and - Title -
and = Subject -

|:| Search entire documeant (not available for the entire collection) m

[[7] ==arch also for related terms

free anline-documents only

¥/ AN “Dokument Types of this Group™
NS
& U Baok £l m:[ Joumal

Aticle @ L= other

SDWS
annotation
PN t f =
Governs ,f \\Govems rans er \\\
!; \\ Concept describes
’ ‘. retrieval interface
! \\
I \\
Reqguester Agent .. o
et retrieving providing
Network servy network service
Source: http://www.w3.0rg/2005/Talks/1115-hh-k-ecows e.g search engine website
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Semantic Deep Web Services

[Semantic Deep Web Service annotation] [abstract definition}

» defining and properties

[ domain } [ type } [Ianguage} [ count 1
What is the Data of which Which language How much content
content domain of content type has the Is available
the retrievable data? may be retrieved? retrievable data? for the revtrieval?
based on

+ stand. vocabularies
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Semantic Deep Web Services

[Semantic Deep Web Service annotation] [real world example}

» defining and properties

ECOMBIZ

Find Economic Literature

Search (all «— contentDomain:  #economics [AND] 4
#businessStudies
| SEARCH | contentType: http://schema.org/Creative\Work [AND]

http://schema.org/Event

contentLanguage: #multilingual
contentCount: 9.179.783
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http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/Event
http://schema.org/Event

Semantic Deep Web Services

[Semantic Deep Web Service annotation] [abstract definition} (optional:
Lvocabulary
» defining and properties

- s B
rigger Suggested field input
[ } 4 _ [ } vocabulary
type kel [elis to retrieve data
(e.g. thesaurus).
" Whatisthe ) - 7
. : at is the
- selectField \What s the restriction for the Loptional:
. inputField input domain _ L onerators
. checkbox of a described field? retrieved data P
. triggered by the
7 J \_ Inputvalue? /

based on
Search operators,

that may be used

-types to restrict the output.
+ stand. vocabularies -types

+ stand. vocabularies

based on
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Semantic Deep Web Services

[Semantic Deep Web Service annotation] [real world example}

» defining and properties

ECOMBIZ

Find Economic Literature

carch (a < fieldType: inputField
| | SEARCH | fieldDomain: xsd:String
fieldRange: http://schema.org/CreativeWork#all [AND]
http://schema.org/Event#all

}fieIdVocabuIary: #STWthesaurus

STW Thesaurus for Economics: /

The thesaurus provides vocabulary on any economic subject: more than 6,000
standardized subject headings and about 19,000 entry terms to support
individual keywords. You can also find technical terms used in law, sociology, or
politics, and geographic names. When selecting terms from this vocabulary, you
are sure to get results matching your search query.

—> using vocabularies to ensure a targeted content retrieval
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Semantic Deep Web Services

[Semantic Deep Web Service annotation} [real world example}

» defining and properties

ECOMBIZ

Find Economic Literature

search (all) <« fieldType: inputField
| | SEARCH | fieldDomain: xsd:String
fieldRange: http://schema.org/CreativeWork#all [AND]

http://schema.org/Event#all
fleldVocabulary: #STWthesaurus
[ fieldOperators:

title: http://schema.org/CreativeWork#headline
person:  http://schema.org/CreativeWork#author
language: http://schema.org/Creative\Work#inLanguage
subject:  http://schema.org/CreativeWork#keyword

—> targeted restriction (e.qg.):

language:“eng” subject:“business process"
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http://schema.org/CreativeWork
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Semantic Deep Web Services

[Semantic Deep Web Service annotation} [real world example}

» defining and properties

EED N BI-. « chunk of related fields that affect each other
A (.
Find Economic Literature
Search All fieldType: selectField
fleldDomain:  #predefined (xsd:boolean)
seilli fieldRange:  define #chunkRelation
Any word
T T - I I fieldType: selectField
fleldDomain:  #predefined (xsd:string)
 Subject L fieldRange: define #inputFieldDomain

restrict #inputFieldRange

4 - \\\)

subset of query

additional [ chunk ] interface containing
definition related fields, that

affect each other
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Semantic Deep Web Services

[Semantic Deep Web Service annotation} [real world example}

» defining and properties

and ~ | Subject |L|
Anyword
Title
|| Subject |
Ferson
Institution
ISBN / ISSN
Published in
Il Publisher |
\ 4
fieldType: inputField
affect fieldDomain: xsd:String
> fieldRange: http://schema.org/Creative\Work#keyword
fleldVocabulary: #STWthesaurus
v
affect .| fieldDomain: http://schema.org/Organization#name
“| fieldRange: http://schema.org/CreativeWork#publisher
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http://schema.org/Organization
http://schema.org/Organization
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Semantic Deep Web Services

[Semantic Deep Web Service annotation] [interface index}

~

\ * in addition to embedded SDWS annotation a =
reference to all available SDWS interfaces is N \

SDWS

annotation advisable in the root index of each website

- targeted automatic SDWS discovery Discovery

\
\
\\ describes
‘. retrieval interface
\
\

providing
service

retrieving

se rvy network T\
Q. search engine websity Root Index

markup reference all
ECOMBIZ embedded to interfaces

Find Economic Literature

All Resources

et rosmrces | v | )
Search Terms Internet SOUFCGS ]
Any word - >
= Events ]
and - Title R L
and + Subject - i
|_seaRcH | .
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Semantic Deep Web Services (Summary)

f"\

SN\

Discovery

SDWS @
annotation

L <\\/\ jzj;.
b J

Invocation &

Execution Composition

Root Index

embedded interface
markup references

.
content | - properties

discovery of domain specific and content type specific SDWS based

on content properties embedded to each query interface (SDWS)

targeted SDWS selection based on interface references in root index

[ Web Crawlers ]
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Semantic Deep Web Services (Summary)

— o~ OB
\ - ] 0 \.oo

0 | | o\
N ‘ °

. Invocation & -
Discovery Execution Composition

SDWS
annotation

embedded
markup

o
field - properties

* automatic invocation & execution of discovered SDWS based on ;\\

field properties embedded to each query interface (SDWS) 1101
* automatic query mapping

» targeted retrieval based on field vocabulary and operators
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Semantic Deep Web Services (Summary)

— = o~ O ¢
& @ B
N O AN

Invocation &
Execution

Discovery Composition

4 RDFa

(RDF in attributes)

SDWS @
annotation ." a
schema.org
embedded content
markup annotation

Y4

content }[ field } - properties
&

* automatic SDWS composition based on content and
field properties embedded to each query interface (SDWS)

« automatic alignment of retrieved structured data (annotated content)
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Further Use Cases

[Benefits / contributions}

Wide range of applications:

-
- _ _ - _ dynamification
« dynamic information retrieval / in-time retrieval
)
: | : \m
oy

push the to the user
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Further Use Cases

[Benefits / contributions}

Wide range of additional applications; for example:

_ _ licensing
« extendable schema: restrict retrieval, W information
specify licensing information ... )
C N

* For which purpose may retrieved information be used?

* Is there a specific license under which the retrievable
information can be used?

(& )
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Future Work

-

[ position paper } « summarize state of the art

* address limitations

* introduce semantic annotations for query interfaces

\9 get feedback from scientific community V. — @ [ SDA 2013 ]

..
semantic - RDF Schema vocabulary / OWL ontology for the O
annotation annotation of query interfaces J
o
S%% prototype » development of annotation framework
'L development

[ evaluation } [ critical evaluation of this approach
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