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About FIZ CHEMIE

M 1830 Founding of Pharmaceutisches Centralblatt

M Reestablished 1981 by the German Government

B German Chemistry Information Center

¥ Focus: Information Competence
Educational Systems
Reaction Databases
Thermophysical Databases
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About Corporate Semantic Web

1. Application of Semantic Web technologies in enterprise
information systems (Semantic Enterprise)

— Collaborative workflows and (business) process management
(e.g. e-Science workflows, Semantic Business Process Management)

— Knowledge Management
(e.g. Semantic Knowledge Management, Semantic Corporate Memory)

2. Corporate = Business Context

— Application of Semantic Web technologies under economical considerations
and business conditions (e.g. cost models, return on investment)



About Corporate Semantic Web at Freie Universitat Berlin
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Corporate Semantic Web

Public Semantic Web

2015 Corporate Semantic Web

Collaborative
Search and - —
EES Information Classification Data
Navigation
Management

Fundamental Semantic Web
Research

Business Context
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B ChemCloud — Chemical e-Science Information Cloud

B Semantic Model of the ChemCloud

B Examplary Use Cases

B Conclusion
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Motivation: Emerging e-Science Infrastructure i
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B Type of data

— Experimental thermodynamic and physical properties of mixtures and pure substances
from a total of 22,000 compounds

B Knowledge base growth
— About 1,000 tables per month

B Content

— 450,000 tables and diagrams of PVT state values, phase equilibrium data, transport
and surface properties, caloric, optical and acoustic properties

B Material types

- 75|% organic, 20% inorganic and 5% organometallic compounds with the focus on
solvents

M Sources

— 37,900 publications from journals and reports as well as measurement protocols and
data collections in printed and electronic format, from 1919 to present, ~ 800
predefined therms



Example 2 - eLearning Linked Data Cloud

M Type of Data

— Curricular Encyclopedia for Chemistry

M Content

— 1,800 learning units with 15,000 content pages, 25,000
media elements, 900 exercises as well as 3,500 glossary
and biography entries

M Subjects

— Chemistry, Biochemistry, Pharmacy, Mathematics,
Physics
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M Type of data
— STM Literature

M Content
— About 500,000 documents

M Subject

— Science, Technology and Medicine

M Sources

— eBooks and papers
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M Type of data
— German part of WikiPedia

¥ Content
— Wikipedia articles and meta data http://de.dbpedia.org

P

B Material Subject DB'Y'I

- AII SUbjeCtS inC|Uded Deutschland

. Sources Willkommen

start DBpedia Deutschland stellt die struktierten Informationen der deutschen Wikipedia frei zur Verfigung, Dabei st dies ein Teil it freundlicher Unterstiitzung:
o o o des internationalen DBpedia Projektes, wobei wir uns auf die Extraktion und Yerfigungsstellung der Infarmationen der INNOPROFILE
— WI kl Ped | a Mitmachen deutschen Wikipedia beschranken, Damit wird es ermiglicht, optimale struktierte Informationen zu Nutzen die auf UNTEHNEHHEN/@‘/
onlinezuariff anwendungen fir deutsche Benutzer zugeschnitten sind, Das Ziel ist die Integration der deutschen Informationen in eine oevmsemmtare 0.0 0 T ()
G e rl I Ia ny 9 DBpedia Linked Data Wolke, welche dis nationalen Datensatze miteinander verbindet, Mehr Informationen dber das DBpedia il
Technik Projekt befinden sich auf http://dbpedia.org
Impressum

Neuigkeiten

02.07.2012 13:09 von Sebastian Krebs
Update auf AllegroGraph 4.0

Weiterlesen .

09.07.2010 15:46 von Sebastian Krebs
Kategorien und Skos-Konzepte

Weiterlesen ..
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B Semantic Model of the ChemCloud
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Top Level Modular Ontology Model -

B General Ontologies

— General concepts commonly used in
the domain ontologies,

e.g. content, product, term General

|~ @ Chemistry Domain Ontologies | ]
I — Semantic Chemistry Concept, e.g. :
|

: thermo-physical properties, reactions,

Chemistry Meta Product
compound classes

B Product Domain Ontologies
— Product/Services Descriptions

B Meta Domain Ontologies

Content

— e.g. provenance of data for
DBPedia Deutschland, eBooks,
elLearning; mapping ontologies

B Content-Ontologies

— e.g. content e-Learning, eBooks, InfoTherm

M Standard-Ontologies
— FOAF (Persons), Dublin Core (Content)
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Thermo — Physical Domain Ontology "

M >800 pre-defined terms in Thesarus

Thesaurus
— e.g. category "Molecule classes" approx. 500 molecule Search in thesaurus terms Reset
C|aSSGS B[] Murnber of compounds -

. . . . ] Condition
— e.g. "metal organic compounds" or "inorganic acids" and

their thermophysical properties

p [ ] Equilibria and states

» [ ] Equations

l ] Properties

B[] Quality

Semantic Web Thesaurus ¥ S Molecule classes

¥ [ Inorganic cormnpounds

[ 2romatic_compounds |_] Al inerganic compounds

| a All_organic_compounds :l Inorganic acids
@ Alicydic_compounds !
" i

'\, ] Incrganic cormpounds with zpecifi
N \ / @ alLinorganic_compounds
AN « ¥ [Salloys
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A \\ I'n "I o . .
~ \ ’_____-—-.Mgleu.le_ Vs @ Al ] Adlay with alurminurn
—_— I S PO
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™ Alloy with baron
b"\, "' & inorganic_adds U
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Sulfur_compom(i!s ‘-\_‘ | a) i | | [ |
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Heterocydic_compounds



ThermoML Chemistry Domain Ontology

[ CHENAXION+CHERI +THERMOML OWL

[a  ThermoML:PropPhaselDType ;

— Annotate ThermoML:ePropName with terms
from ChemaxiomProp

ThermoML:ePropPhase "Liquid" ];

ThermoML:PropRepeatability
— Annotate measuring units with terms from

a ThermoML:PropVarRepeatabilityType ;
[ P P yiyp ChemAxiomUnits

ThermoML:eRepeatMethod

.- . . " — Annotate measuring methods with terms from
"Standard deviation of a single value (unbiased)" ; 8

ChemAxiomMetrology
ThermoML:sRepeatEvaluator

"Author” ];
ThermoML:Property-MethodID

[a  ThermoML:Property-MethodIDType ;
ThermoML:PropertyGroup

— Align ThermoML.owl and
ChemaxiomChemDomain for Compound names
and metadata

— Add the roles from Chebi Role Ontology,
structure from Molecular Structure Ontology
and chemistry relationships

[a  ThermoML:PropertyGroupType ;
ThermoML:PhaseTransition e e e -
[a  ThermoML:PhaseTransitionType ;
ThermoML:ePropName "Molar enthalpy of vaporization or sublimation, kJ/mol" ;
ThermoML:sMethodName
"Correlation Gas Chromatography"




Top Level Modular Ontology Model -

B General Ontologies

— General concepts commonly used in
the domain ontologies,
e.g. content, product, term

B Chemistry Domain Ontologies

— Semantic Chemistry Concept, e.g.
reactions, compound classes

B Product Domain Ontologies
— Product/Services Descriptions

B Meta Domain Ontologies

— e.g. provenance of data for
DBPedia Deutschland, eBooks,
elLearning; mapping ontologies

| ® Content-Ontologies
I — e.g.content e-Learning, eBooks
M Standard-Ontologies
— FOAF (Persons), Dublin Core (Content)
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General

Chemistry Meta Product

Content
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LearningUnit

hasContentElement/
referencesReading

hasContentElement/ r ContentElement
referencesReading

referencesMedia




Example — Linked Data Pubby Interface
eLearning Data Cloud

PeriodensystemDarstellung a riz.chemie

http:fide dbpedia orgfiz-chemiefresourcefontologies/2010/2/learming. owl%23FenodensystemDarstellung
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Property
determs: abstract
dcterms: creator

dcterms: educationLevel

determs:extent

learning-rneta: highPrioritykeyword
i= learning-meta: objective of
learning-rmeta: objective
learning-meta: premise
learning-rmeta: recommendedReading

doterms: source
doterms:subject
doterms:title
rdf:type

Value
Aufbau, Einteilung und Darstellungsformen von Periodensystemen.

learning: grPaderbarn
learningwsFaderborn

learning-meta: School_B
learning-rmneta: Training_B
learning-meta: University A
learning:_30min

chemie:Atombau

learning: PeriodensystemDarstellung
learning: PeriodensystemDarstellung
learning: Atombau

learning: PeriodensystemAtomradien
learning: PeriodensystemAubauprinzip
learning: PeriodensystemEinteilung

learning: PeriodensystemElektronenaffinitast
lzarning: PeriodensystemHistorie

learning: Periodensystemlonizsierungsenergie

=https:fvscms vernetztes-studium, defwebdawfilesivsc/de/chi 1/aachorlesung/kap 3Aiu/periodensystem vlu=

chemie:Periodensystem
Darstellungsform des Periodensystems
learning-meta: Learninglinit
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|
AllegroGraph Web View  browsing database dbpedia —

& | Overview | (Jueries: new, saved, recent | Namespaces | Uzer: logout, delete

u-berlin

show name Ipaces

gelect v ?o where {<http://dbpedia.org/resource/ loetons> W 7o)

|§Exeu::ute§| | Sawve |as fu-bietlin (optional) [T Shared
Result
v To
|_percent_C3_percent_Bé&slichkeit "mischbar mit Wasserund vielen organischen Losungsmitteln"
beschreibung "farblose Flissigkeit"
siedepunkt "B, 0"
andereMamean " Propanonyn® Propan-z2-onhyn® 2-Propanonin® Dimethylketorn\n® Acetonum”
aggregat "filissig"
page Aceton
wiikilinl Acetonperoxid
wikilink Hydroperoxide
wiikilinlk Ketonk%l3I%Barper
wiikilinl Datei:Synthesis_Diacetone_alcohol.svg
wikilink Cumal
wiikilinlk Edukt
wrikcilirls Ciabetes _mellitus
wiikilinlk Celluloseacetat
wiikilinl Autokatalyse

wikilink Methylgruppe
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B Examplary Use Cases
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E-Learning-Ontology: Learner
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Example 1: User e-learning path recommendation = ===

Predefined Teaching Path

Requirement

R mmen ion
eco endatio N Content Y

Content A Content B Content C Content D Content E Content F

Recommendatio

« Content X Question 1



Example: Semantic e-learning path recommendation ™
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Dynamic, semantic based Teaching Path

EXPERIENCE COMPARE TO
MOTIVATION META ONTOLOGY e-Learning
Recommender £ .
ORIGIN Engine MOTIVATION ONTOL. Information

Cloud

EFFICIENCY AVRG. PERFORM.

Requirement

R ti
ecommendation X content Y
y
Recommendation \m m




Example: Semantic e-learning path recommendation = ===

Process:
EXPERIENCE T
COMPARE TO
MOTIVATION META ONTOLOGY e-Learning
ORIGIN Recommender MOTIVATION ONTOL. Information

Cloud

AVRG. PERFORM.

Requirement

R t
ecommendation X Content Y
Recommendation \m m




Example: Semantic e-learning path recommendation = ===
Process:
EXPERIENCE 'T‘
COMPARE TO
HoTmATEeR Recommender e A e-Learning
ORIGIN MOTIVATION ONTOL. Information

Cloud

AVRG. PERFORM.

Requirement

Recommendation Content Y
content A Jll content & Jll content c ll content D Jif content £ Jl cdntent F_

R m m




Example: Semantic e-learning path recommendation i
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Other User Parameter

EXPERIENCE COMPARE TO
MOTIVATION META ONTOLOGY e-Learning
Recommender £ .
ORIGIN Engine MOTIVATION ONTOL. Information
EFFICIENCY Lol

Requirement

y

Recommendation

AVRG. PERFORM.

R ti
ecommendation X content Y

N
7




Example: Semantic e-learning path recommendation 7 Z===mm

comma |/ Process:
MOTIVATION
COMPARE TO
ORIGIN
META ONTOLOGY e-Learning
m Recommender Information
H MOTIVATION ONTOL.
EFFICIENCY 'T‘ Engine o

AVRG. PERFORM.

Requirement

R t
ecommendation X Content Y
Recommendation \m m
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Example: Semantic e-learning path recommendation

— ‘1, Process:

MOTIVATION
COMPARE TO

ORIGIN META ONTOLOGY
e-Learning

m Recommender £ :
EFFICIENCY ¢ Engine MOTIVATION ONTOL. Information

. & ¥

Requirement

AVRG. PERFORM.

Recommendation Content Y
Content A kg Content B & Content il Content D g €ontent E Jil Cdntent F_

e m m
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Example 2: Thermo-Physical Semantic Search “ ramrme

Fachinformationszentrum Chemie GmbH

Ontology

B Ontology representation of Infotherm
Thesaurus with classifications from
other data sources

rgano-bromine compounds

Organic compounds

Organometallic  ¢compounds
compounds

— Add Classification from Chebi
Ontology

— Add Synonyms from Chebi, Pubchem

B Enabling Multilingual Search

— DBPedia multilingual terms

this:DataReportStat a scovo:ltem\
rdf:value 937 ;
scovo:dimension <http://www.fiz-
chemie.de/infotherm/ontologies/The
oML.owl#DataReport> ;
scovo:dimension O
void:numberOfResources.C>

h

B Enabling accurate search with
chemical identifiers

Relevant information
which conforms to
the ontology

— "4095094","CH3Br3si";

[«

B Adding Semantic Auto Complete

B Adding Semantic Facets
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Example 3: e-Science Infrastructure N

B Scientific Question

— Which effects of the substance X are known? Semantic e-Science
Knowledge Cloud

— Who is the expert for this topic?

Information
Databases

[

M Goal: integrated knowledge base

— Efficient discovery in heterogeneous data sources
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e-Science Processes Services, User Interface

(event-based rule engines) g e

Check status of
: expetiment
Send data Start

st dam | ] = S
Semantic Knowledge . )ﬁ )/
(ChemCloud) ‘ /
'y ‘

Scientists

Federated Triplestore e
(AllegroGraph) jIZ Chemi

W3C HCLS —_— DBPedia Storage with  Blades,  Network,
Deutschland virt. Images Cluster Load Switches

Balancer
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GoPubMed Statistics

Servge Prova Rule Engine ﬁrgfgn
Go?ubsh::;il ;ruwsar \x m‘ Ip;,-ae—h "IF a Person has most publications in
=—=—_fule Base fiodue il the field and one or more patents in
m 3 the field THEN the Person is an

expert in this Field".

Rule Engine

Krowledge Basea

Process Makna Wiki
User Interface with
Scientific Workflow

EMBL-EBEI
Paten
Databass

Fia 81 View Wistory Bookmarks Toolt Window Welp QIEI T T )% ¢ @ @iowge 41 Mon2343 marcoBeandini @
foans D€ 5.5 - mansidina
rakna: G0_0003700
reery—
——— L ORI
GO_0003700

initiate {client)

Rule Responder e-Science
Infrastructure =
B e T T e ——

http://responder.ruleml.org
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Agenda e

B Conclusion
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Summary

B Goals

— Improve Data Quality Improving Data Quality
— Synonyms, identifier, multi-lingual, complements, ...
— Improve Search and Knowledge Management
— Semantic context, multi-lingual, faceted search, ... Improving Search
— Enabling new Kinds of Queries and Applications

— Cross database, cross domain, reasoning Enabling New Kinds of
B Current Implementation Queries

1. Step 1 Conversion
* Reuse and create ontologies for the ChemCloud Semantic Model
e Convert relational and XML data into RDF

2. Step 2 Data Integration
o Linked Data Integration (Chebi, Pubchem)
o Ontology Integration (Bio2RDF, Chem2Bio2RDF)
3. Step 3 Applications
o Semantic Faceted Search (Semantic Browser; Drupal and Exhibit)
o Semantic e-Book Recommender and e-Learning Dat
o Semantic e-Science Scientific Workflows (Rule Responder) En?i(?h

M Future Steps ment
— More data and improved data quality in ChemCloud

— Better integration of existing data and ontologies from others (ChemAxiom, Chebi, ...)
— Integration into Linked (Open) Data Cloud and tools/applications
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Questions

http://www.chemistry.de/

http://www.corporate-semantic-web.de
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