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The cultural heritage - Libraries of the World
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Library change cycle
1550 - Agostino Ramelli

„Internet Browser“ in ~1550

„The creation of methods to memorize is a must to handle the
knowledge which is propagated in an inflationary way in university
libraries“ (Conrad Gesner, 1545)



Paradigm Change:  Linear vs. Non-Linear Data Management

Hyperspace

Linear Data 
Management



How much information ?

2000:

2030:

1.079.000.000.000.000.000.000.000.000 Bytes

(532 Peta Bytes, 1 PB ~125.000 DVD‘s)

Transfer of 1 PB from New York to Lulea (Sweden, 9000 km
SPRINT: 12 hrs )

532.000.000.000.000.000 Bytes

Source : University of California, 2003

(1.079 Yotta- or 1,079 Quadrillards Bytes  = 7.984.000 x Library of Congress)



Journal Citation Reports (JCR) in 2007

7.528 Scientific journals

1.397 Section – Clinical Medicine (with an impact factor)

51 Section – Dental Medicine (with an impact factor)



Dental Papers

Source : Medline (PubMed) – Dental Journals
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Knowledge Management stands for the entire process 

of identifying the implicitly and explicitly available knowledge,

• knowledge acquisition, 

• knowledge structuring, 

• knowledge modelling, 

• knowledge preparation, 

• dynamic knowledge storage and

• knowledge utilisation.

Knowledge Management



Source: University of Berkeley (2003),  Radar Networks (2008), Quintessenz (2008)

The Desktop

PC Era

Files & Folders

Databases

1 PB (Petabyte = 1015 Byte), 1 EB (Exabyte = 1018 Byte ), 1 ZB (Zettabyte = 1021 Byte), 1 YB (Yottabyte = 1024 Byte)
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The Information Web

Web 1.0

Directories

(Tim O‘Reilly)

The Social Web

Web 2.0
Keyword search

The Semantic Web

Web 3.0

Natural language
search

Tagging

The Intelligent Web

Web 4.0

Reasoning

532 PB

5 EB

77 ZB

1.072 YB

FromFromFromFrom thethethethe PC to PC to PC to PC to thethethethe intelligent Webintelligent Webintelligent Webintelligent Web



The cultural heritage "Knowledge" 

defines itself newly

Wikipedia
>150 mill. Users

<Larry Sanger>

Web 2.0 Generation – Virtual Communities



Web 3.0 Generation – Semantic Web

Alexandria

Wissensmodell

– Lycos –

Texo

Software

– SAP, DFK –

Medico
med. Bilddaten

– Siemens –

Ordo
Analysesystem

– Empolis, FG –

Contentusdigitale Archive– DNB, FG –

ProzessusGeschäftsprozesse
– Empolis, VDMA –

Knowledge Space of Semantic
Inference for Automatic Annotation
and Retrieval of Multimedia Content



Semantic Web

Linguistics

Semantics
(relationship

between signs and 

meanings)

Phonology Morphology

Semiotics
(Science of signs)

Syntax
(relationship

between signs)

Pragmatics
(relationship

between signs and persons)

Semasiology
(Science of the meaning of terms)

Onomasiology
(… relationships between terms)

Ontology
Conceptionally generated knowledge spaces

Semantic Web
Terms are related to each other to form contexts.

This transforms information technology in knowledge technology.

Semantic Web
(structures

and standards)

Semantic Technologies
(Networking and 

integration prozesses)



Semantic relationships

Homonyms Ambiguity without functional relationships for
example: (river or money) bank

Polysems Ambiguity with functional relationships for example: 
(dental or architectural) bridge

Synonyms Unambiguity with conceptual terms
for example: Sinus list and sinus elevation



Simplified overview of the “dentistry” macro domain
with subdomains

Implantology
subdomain

Oral surgery

subdomain

Material science

and biomaterials

subdomain

Conservative

dentistry

subdomain

Oromaxillofacial

surgery

subdomain

Periodontology

and prevention

subdomain

Orthodontics

subdomain

Prosthodontics

subdomain

Pediatric

dentistry

subdomain

Endodontics

subdomain



A thesaurus as a metastructure of domains with
ontologically interconnected elements



A thesaurus as a metastructure of domains with
ontologically interconnected elements



A thesaurus as a metastructure of domains with
ontologically interconnected elements
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Thesaurus GLODMED

GLODMED
Project

Glossary of Dental Medicine

Mr. Q-Avatar
Module of K-Space DentMed

GOMI
Glossary of Oral 

and Maxillofacial
Implants

Modul in Visual Library

with link and interactive reference

Ontology for the semantic analysis

with a polyhierarchic relation

Online Multilingual 
Thesaurus

Author-Guidelines
&

Online Editing Platform

GOOT
Glossary of 

Orthodontic
Terms

GOPP
Glossary of 

Periodontics and

Prevention Terms

GOMS
Glossary of Oral 

and Maxillofacial

Surgery

GORD
Glossary of 
Restorative

Dentistry

Glossary of 
Prosthodontics

Print/CD-ROM
Master Glossary

Offline/Online
Multilingual Glossary



Mr. Q  - your personal Web assistant



The Dental Medicine in the Web 3.0 Generation

The brain of Mr. Q:

Networked knowledge
spaces of the mental 
lexicon

Mr. Q  - your personal
Web assistant



Mr. Q and the Semantic K-Graph



Mr. Q and the Semantic K-Graph



Ontology of Implant Surgery Knowledge Elements

Characteristics:

•static

•dynamic

•EBM

•multifactor

•valences



KM / VL – Structure of Knowledge Space

•Surgery
•Biomedicine
•Periodontics
•Prosthodontics
•Components
•Biometry
•Biomechanics



KM / VL – Structure of Knowledge Space



KM / VL – Exploring Knowledge Space

•Surgery
•Biomedicine
•Periodontics
•Prosthodontics
•Components
•Biometry
•Biomechanics



Question
Quantity
Quality
Quintessence
007 / J.Bond

5 x Q   Exploring Knowledge Space



K-Space DentMed • Visual Library:

The Dynamic World of Knowledge in Dental Medicine

• Education Clips

• Courses & Training

• Guidelines

• Restorative Dentistry • Oral Medicine

• Periodontics • Oral Surgery

• Implant Dentistry • Dental Technology

• Prosthodontics • Orthodontics

Universities and 

Practice Network

of Competence

„K-Space Agent“

• Case Reports

• Video Clips

• Clinical Documentation

multilingual



DentalExplorer in 11 languages


