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Semantic Web Vision 

“[…] open up the knowledge and 

workings of humankind to meaningful 

analysis by software agents […]” 

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

Berners-Lee, T., Hendler, J., Lassila, O., et al. The semantic web. 

Scientific American 284, 5 (2001), 28-37 

http://creativecommons.org/licenses/by-sa/2.0/deed.en
http://creativecommons.org/licenses/by-sa/2.0/deed.en
http://creativecommons.org/licenses/by-sa/2.0/deed.en
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The basis for 

Knowledge Discovery 

is existing information. 

But without a good 

Information Retrieval 

we can‘t benefit from 

existing information. 

The current web 



Page 5 

How can information be retrieved? 
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How can information be retrieved? 

specific search 

(query form) 

query 

results 

dynamically 

generated 

website 

hidden value 

on the Deep Web 

current retrieval 

approaches 

Limitations of current 

retrieval mechanisms: • domain dependent / specific 

• imprecise / ineffective 

• manual effort 

endless possible permutations of 

query terms / results 

Virtual Integration 

Surfacing 



Page 7 

How can information be retrieved? 

query 

results 

hidden value 

on the Deep Web 

background 

database 

Query Interface 

Web Server 

h
u

m
a

n
 

c
o

m
p

u
te

r 

Research focus: 

 

- higher level of automation for 

 

 

 

 

 

 ensure dynamic Deep Web content retrieval 

Invocation & 

Execution 
Discovery Composition 
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Information Retrieval Semantic Web 

Deep Web 

Improved access to Deep Web content 
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Access to Deep Web Content 

retrieving 

service 

providing 

service 

retrieval interface 

e.g. search engine website 

. 

previous research 

focusing this problem 

from the 

retrieving services 

perspective 

our research 

change perspective to 

content providing services 

perspective 

on content providing 

            service site 

change perspective 
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What are we using semantic annotations for? 

Why not for query interfaces? 

web content 

website metadata 

e.g. HTML head elements 

author 

description 

keywords 

language 

Semantic Annotations 

Semantic Web Services 

(WSML, SAWSDL …) 
Web Service 

RDFa 
(RDF in attributes) 

…
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 query interface = Deep Web Service 

network 

retrieving 

service 

providing 

service 

Source: http://www.w3.org/2005/Talks/1115-hh-k-ecows 

describes 

   retrieval interface 

 

SDWS 

annotation 

e.g. search engine website 

Semantic Deep Web Services 

transfer 

concept 

(S) 
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abstract definition 

domain type 

field 

domain type language 

What is the 

content domain of 

the retrievable data? 

Data of which 

content type 

may be retrieved? 

Which language 

has the 

retrievable data? 

How much content 

is available 

for the revtrieval? 

based on 

-types 

language count 

+ stand. vocabularies 

Semantic Deep Web Service annotation 

content • defining                   and              properties 

Semantic Deep Web Services 
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contentDomain:     #economics [AND] 

      #businessStudies 

contentType:      http://schema.org/CreativeWork [AND]

      http://schema.org/Event 

contentLanguage:  #multilingual 

contentCount:      9.179.783 

delivering specific content type(s) 

highly relevant content for a specific domain 

content field • defining                   and              properties 

Semantic Deep Web Services 

real world example Semantic Deep Web Service annotation 

http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/Event
http://schema.org/Event


vocabulary 
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content • defining                   and              properties field 

type domain type domain range 

• selectField 

• inputField 

• checkbox 

• … 

What is the 

input domain 

of a described field? 

What is the 

restriction for the 

retrieved data 

triggered by the 

input value? 
based on 

-types 

range 

based on 

-types + stand. vocabularies 

+ stand. vocabularies 

trigger 
Suggested field input 

vocabulary 

to retrieve data 

(e.g. thesaurus). 

Semantic Deep Web Services 

abstract definition Semantic Deep Web Service annotation 

Search operators, 

that may be used 

to restrict the output. 

operators 

optional: 

optional: 
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content • defining                   and              properties field 

fieldType:     inputField 

 

fieldDomain:     xsd:String 

fieldRange:     http://schema.org/CreativeWork#all [AND]

     http://schema.org/Event#all 

fieldVocabulary:    #STWthesaurus 

 using vocabularies to ensure a targeted content retrieval 

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. 

STW Thesaurus for Economics: 

Semantic Deep Web Services 

real world example Semantic Deep Web Service annotation 

http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/Event
http://schema.org/Event
http://schema.org/Event
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content • defining                   and              properties field 

fieldType:     inputField 

 

fieldDomain:     xsd:String 

fieldRange:     http://schema.org/CreativeWork#all [AND]

     http://schema.org/Event#all 

fieldVocabulary:    #STWthesaurus 

fieldOperators: 

 

       title: http://schema.org/CreativeWork#headline 

       person: http://schema.org/CreativeWork#author 

       language: http://schema.org/CreativeWork#inLanguage 

       subject: http://schema.org/CreativeWork#keyword 

       … 

Semantic Deep Web Services 

real world example Semantic Deep Web Service annotation 

language:“eng“ subject:“business process" 

 targeted restriction (e.g.): 

http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/Event
http://schema.org/Event
http://schema.org/Event
http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/CreativeWork
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content field 

fieldType: selectField 

fieldDomain: #predefined (xsd:boolean) 

fieldRange: define #chunkRelation 

 

fieldType: selectField 

fieldDomain: #predefined (xsd:string) 

fieldRange: define  #inputFieldDomain 

 restrict #inputFieldRange 

• chunk of related fields that affect each other 

• defining                   and              properties 

Semantic Deep Web Services 

chunk 

subset of query 

interface containing 

related fields, that 

affect each other 

additional 

definition 

real world example Semantic Deep Web Service annotation 



Page 18 

content field 

fieldDomain:     http://schema.org/Organization#name 

fieldRange:     http://schema.org/CreativeWork#publisher 

fieldDomain:     xsd:String 

fieldRange:     http://schema.org/CreativeWork#keyword 

fieldVocabulary:    #STWthesaurus 

fieldType:     inputField 

affect 

affect 

• defining                   and              properties 

Semantic Deep Web Services 

real world example Semantic Deep Web Service annotation 

http://schema.org/Organization
http://schema.org/Organization
http://schema.org/CreativeWork
http://schema.org/CreativeWork
http://schema.org/CreativeWork


Root Index 
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Semantic Deep Web Services 

network 

retrieving 

service 

providing 

service 

describes 

   retrieval interface 

 

SDWS 

annotation 

e.g. search engine website 

markup 

embedded to 

Events 

Internet Sources 

All Resources 

…
 

reference all 

interfaces 

• in addition to embedded SDWS annotation a 

reference to all available SDWS interfaces is 

advisable in the root index of each website 

 targeted automatic SDWS discovery Discovery 

interface index Semantic Deep Web Service annotation 



 

SDWS 

annotation 
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Semantic Deep Web Services (Summary) 

Invocation & 

Execution 
Discovery Composition 

Root Index 

embedded 

markup 

interface 

references 

• 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 

 

content - properties 

+ 

automatic discovery by 

Source: SearchengineWatch.com 

Web Crawlers 



 

SDWS 

annotation 
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Semantic Deep Web Services (Summary) 

Invocation & 

Execution 
Discovery Composition 

embedded 

markup 

• automatic invocation & execution of discovered SDWS based on 

field properties embedded to each query interface (SDWS) 

• automatic query mapping 

• targeted retrieval based on field vocabulary and operators 

 

field - properties 
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Semantic Deep Web Services (Summary) 

Invocation & 

Execution 
Discovery Composition 

 

SDWS 

annotation 

embedded 

markup 

• automatic SDWS composition based on content and 

field properties embedded to each query interface (SDWS) 

• automatic alignment of retrieved structured data (annotated content) 

 

content - properties field 

RDFa 
(RDF in attributes) 

content 

annotation 

+ 
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Further Use Cases 

Benefits / contributions 

dynamification 
• dynamic information retrieval / in-time retrieval 

Wide range of applications: 

push the content to the user 
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Further Use Cases 

Benefits / contributions 

licensing 

information • extendable schema: restrict retrieval, 

     specify licensing information … 

Wide range of additional applications; for example: 

• 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 

semantic 

annotation 

• summarize state of the art 

• address limitations 

• introduce semantic annotations for query interfaces 

 get feedback from scientific community 

• RDF Schema vocabulary / OWL ontology for the 

     annotation of query interfaces 

SDA 2013 

evaluation • critical evaluation of this approach 

prototype 

development 
• development of annotation framework 
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Source: CLIR, Report of the Stanford Linked Data Workshop 

Arne Martin Klemenz 

Research Assistant 

a.klemenz@zbw.eu 
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