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What is Knowledge?

Truths




...to speak a common Language:

common symbols and concepts (Syntax)
agreement about their meaning (Semantics)
classification of concepts (Taxonomy)
associations and relations of concepts (Thesauri)
rules and knowledge about which relations are
allowed and make sense (Ontologies)




...to speak a common Language:

common symbols and concepts (Syntax)
agreement about their meaning (Semantics)
classification of concepts (Taxonomy)
associations and relations of concepts (Thesauri)
rules and knowledge about which relations are
allowed and make sense (Ontologies)
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,»A theory of being, which tries to explain the being
| itself, by developing a system of universal categories
and their intrinsic relationships...*

-

Philosophy Definition

™.




SN

An ontology 1s an
explicit, formal specification of a shared conceptualization. k

Knowledge Acquisition, 5(2):199-220, 1993.

— ~—

according to Thomas R. Gruber: A Translation Approach to Portable Ontology Specifications. t )

Computer Science Definition




An ontology 1s an
explicit, formal specification of a shared conceptualization.

according to Thomas R. Gruber: A Translation Approach to Portable Ontology Specifications.
Knowledge Acquisition, 5(2):199-220, 1993.

conceptualization: abstract model
(domain, identified relevant concepts, relations)

explicit: meaning of all concepts must be defined & '\\
formal: machine understandable .

shared: consensus about ontology . (
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Miniature Example Ontology

_ B Animal 1 Plant = 2 [1]
subClass Of
Baleanoptera musculus > Animal Plant
maxLength subClass Of subClass Of
Animal T Thing Thing Plant C Thing

33.6m

BaleanopteraMusculus L Animal m VmaxLength.<33.6
Class Class Property Constraint ¢ FIZKarlsruhe
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Miniature Example Knowledge Graph
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Ontology Types and Categories

according to their level of Generality

general, cross domain ontologies;
represent very general concepts as e.g., Time, Space, Event;

Top-LeveI Ontology independent of a specific domain or problem

(Upper Ontology, =~ <+—__
Foundation OntOIogy) IN PORPHYRIUA OIALOGLS 1,

& greccaemmun

b gen, subadieroum
b ospocien snba terms

Differentia
Pife eata

Domain Ontology =

fundamental concepts " "::,:T SaTa geor ding to a
according to a generic specializes
domain; specializes terms s anescsmuen  level ontology

introduced in top-level ) . o
ontology Application Ontology

specialized ontolc
and domain; ofte
and domain onto
by domain entitie

i rlsruhe

gemwmcmeusnt flir Informationsinfrastruktur

(according to Guarino: Formal Ontology in Information Systems, 1998)
Prof. Dr. Harald Sack: Knowledge Graphs for Research Data Management, QPTDat Workshop 2020, Karlsruhe, 23. January 2020



H ¢ Karlsruhe
Ontology Types and Categories ST “rzanse .

according to their level of Generality

Space, Event;

Top:
(U

Foun

Domain Ontology <+—

fundamental concepts
according to a generic
domain; specializes terms
introduced in top-level
ontology Apl

ts according to a
sk; specializes
top-level ontology

/

!
, , , , AV [Karlsruhe
21 (according to Guarino: Formal Ontology in Information Systems, 1998) 197 b-institut fir Informationsinfrastruktur
Prof. Dr. Harald Sack: Knowledge Graphs for Research Data Management, QPTDat Workshop 2020, Karlsruhe, 23. January 2020 ‘



H GFIZ Karlsruhe
Ontology Types and Categories ST “rzarsore

according to their level of Generality

ral, cross domain ontologies;
represent very general concepts as e.g., Time, Space, Event;

ogy independent of a specific domain or problem
Business Model ,y,
Implementation Who we are + What '
. we do - How we do it
oo o ogy)

Market Awareness

Trends « Position
+ Competition

— > Task Ontology

fundc fundamental concepts according to a
accot general activity or task; specializes
domain; terms introduced in top-level ontology

introc

logy

s;::? ontology focussed on a specific task

1, often a specialization of both task

1 ontology; often specify roles played

2ntities for specific activity

¢ FIZKarlsruhe
(a nformation Systems, i

Leibniz-Institut fiir Informati uktur

Prof. Dr. Harald Sack: Knowledge Graphs for Research Data Management, QPTDat Workshop 2020, Karlsruhe, 23. January 2020



according to their level of Generality

general, cross &

Top-Level Ontology
(Upper Ontology,
Foundation Ontolog) f

Domain Ontology =

fundamental concepts
according to a generic
domain; specializes terms
introduced in top-level

ontology Application Ontology

specialized ontology focussed on a specific task
and domain; often a specialization of both task
and domain ontology; often specify roles played
by domain entities for specific activity
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according to their level of Semantic Expressivity
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Ontologies as Interpretations of Reality

Various categories of animals from "a certain Chinese encyclopedia”

according to Jorge Luis Borges:

Those that belong to the emperor
Embalmed ones

Those that are trained

Suckling pigs

Mermaids (or Sirens)

Fabulous ones

Stray dogs

Those that are included in this classification
Those that tremble as if they were mad
Innumerable ones

Those drawn with a very fine camel hair brush
Et cetera

Those that have just broken the flower vase
Those that, at a distance, resemble flies

Jorge Luis Borges: The Analytical Language of John Wilkins (1942)

Prof. Dr. Harald Sack: Knowledge Graphs for Research Data Management, QPTDat Workshop 2020, Karlsruhe, 23. January 2020

Jorge Luis Borges
(1899-1986)
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Ontologies and Knowledge Graphs for Research Data Management
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Ontologies and Knowledge Graphs for Research Data Management

(1) (Raw) Research Data

z/d [1] Ion density (PIC-ITAP) [10715 m~(-3)] Ion density (PIC-INP) [10~15 mA(-3)]

0.0000000e+00
1.0000000e-02
2.0000000e-02
3.0000000e-02
4.0000000e-02
5.0000000e-02
6.0000000e-02
7.0000000e-02
8.0000000e-02
9.0000000e-02
1.0000000e-01
1.1000000e-01
1.2000000e-01
1.3000000e-01
1.4000000e-01
1.5000000e-01
1.6000000e-01
1.7000000e-01
1.8000000e-01
1.9000000e-01

2 NNNNNNNA N1

2.1538249e-01
2.2320410e-01
2.3078706e-01
2.3957809e-01
2.4898703e-01
2.5889461e-01
2.7120663e-01
2.8447237e-01
2.9853002e-01
3.1697947e-01
3.3656863e-01
3.6049250e-01
3.8862354e-01
4.2297845e-01
4.6555629e-01
5.1581989%e-01
5.7837521e-01
6.4984874e-01
7.3012722e-01
8.1671138e-01

0O N27C101 A~ N1
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2.2127591e-01
2.2851489%e-01
2.3700471e-01
2.4612475e-01
2.5569295e-01
2.6656408e-01
2.7901766e-01
2.9209201e-01
3.0861118e-01
3.2641678e-01
3.4837557e-01
3.7427430e-01
4.0343478e-01
4.3891770e-01
4.8310615e-01
5.3864561e-01
6.0616555e-01
6.8350098e-01
7.6446633e-01
8.5748202e-01

O AT7NETT7EA N1
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Ontologies and Knowledge Graphs for Research Data Management

(1) (Raw) Research Data
(2) Schema Information

Fields + Benchmark data for fluid modelling of low-pressure CCRF
B 2/d [1] string» discharge plasmas

& lon density (PIC-ITAP)
[10'\15 m"(-3)] string »

5% Plasma Chemical Processes

The dataset contains data from comparative studies of capacitively coupled radio-frequency (CCRF) discharges in helium
E lon density (PIC-INP) and argon at pressures between 10 and 80 Pa applying two different fluid modeling approaches as well as two
[10715 m”(-3)] string » independently developed particle-in-cell Monte Carlo collision (PIC-MCC) codes. The dataset provides a test bed for
future studies of simple ccrf discharge configurations in helium and argon at pressures ranging from 10 to 80 Pa.

& lon density (Fluid-
DDAnN) [10715 m”(-3)]

string »

& lon density (Fluid-
DDA53)[10715 m”(-3)]

string »

W W

structured information unstructured information

= plasma modelling/simulation = benchmark data

c:FIZ Karlsruhe

Leibniz-Institut fiir Informationsinfrastruktur
Prof. Dr. Harald Sack: Knowledge Graphs for Research Data Management, QPTDat Workshop 2020, Karlsruhe, 23. January 2020



Ontologies and Knowledge Graphs for Research Data Management

(1) (Raw) Research Data 2::,,
(2) Schema Information
(3) Metadata

Authors

Release Date

Resources

structured

+
unstructured
. Perm.anent
Information Identifier
(DOI)

Permanent
Identifier
(URI)

Is
supplementing

Identifier

Plasma Source
Name

Plasma Source
Specification

Plasma Source
Properties

Prof. Dr. Harald Sack: Knowledge Graphs for Research Data Management, QPTDat Workshop 2020, Karlsruhe, 23. January 2020

Value

Plasma Modelling

Becker, Markus M.
Kahlert, Hanno
Sun, Anbang
Loffhagen, Detlef

2019-06-14

Benchmark data for CCRF discharge plasmas - time averaged ion density (argon, 20 Pa)
Benchmark data for CCRF discharge plasmas - time averaged ion density (argon, 40 Pa)
Benchmark data for CCRF discharge plasmas - time averaged ion density (argon, 80 Pa)
Benchmark data for CCRF discharge plasmas - time averaged ion density (helium, 10 Pa)
Benchmark data for CCRF discharge plasmas - time averaged ion density (helium, 20 Pa)

Show more

60dbcdd4-8be4-4f41-896c-e725bdb37fe2

doi:10.34711/inptdat.72
https://www.inptdat.de/node/72

M. M. Becker et al., Plasma Sources Sci. Technol. 26 (2017) 044001
CEP

AC

high frequency
low pressure
non-thermal

Low-pressure RF plasma between plane electrodes separated by the distance d, driven by a sinusoidal
voltage with amplitude VO and frequency f; d = 2.5 cm (argon) resp. 6.7 cm (helium); VO = 50-250 V; f =
13.56 MHz; Current density: 10 A/m*2

Leibniz-Institut fiir Informationsinfrastruktur



Ontologies and Knowledge Graphs for Research Data Management

(1)
(2)
(3)
(4)

WIKIDATA

Main page
Community portal
Project chat

Create anew ltem
Create anew Lexeme
Recent changes
Random ltem

Query Service

Nearby

Help

Donate

Printioxport
Create abook
Download as PDF
Printable version

Tools
What links here
Related changes
Special pages
Pormanent link
Page information
Concept URI
Cite this page

(Raw) Research Data
Schema Information
Metadata

External Ressources

semantic information

ltem Discussion

plasma (Qiozs1)

state of matter consisting of ionized gas
materia plasmatica | gas ionizado

~ In more languages
Confgre

Language Label Description Also known as

English plasma state of matter consisting of ionized gas

gas ionizado
German Plasma Gas, dessen Bestandteile teilweise oder
vollstandig als lonen und Elektronen vorliegen
French plasma état de la matiére ou sont mélangés des
électrons, des ions et des noyaux atomiques

Bavarian

Al entered languages

Statements

instance of

ae

fundamental state of matter £ edit

sourcing circumstances disputed

materia plasmatica arz (L) Lk

Properties and parameters

Defi

ion

Plasma is a state of matter in which an ionized gaseous substance becomes highly electrically conductive to the point that long-
range electric and magnetic fields dominate the behaviour of the matter.2'122] The plasma state can be contrasted with the other
states: solid, liquid, and gas.

Plasma is an electrically neutral medium of unbound positive and negative particles (i.e. the overall charge of a plasma is roughly
zero). Although these particles are unbound, they are not "free" in the sense of not experiencing forces. Moving charged particles
generate an electric current within a magnetic field, and any movement of a charged plasma particle affects and is affected by the
fields created by the other charges. In turn this governs collective behaviour with many degrees of variation.['%123] Three factors
define a plasma:[241(25]

1. The plasma app!

The plasma

charged particle, is sufficiently high as to shield the electrostatic influence of the particle outside of the sphere. 211221
. Bulk interactions: The Debye screening length (defined above) is short compared to the physical size of the plasma. This

o

criterion means that interactions in the bulk of the plasma are more important than those at its edges, where boundary effects

may take place. When this criterion is satisfied, the plasma is quasineutral.[2”]

©

electron-neutral collision frequency (measuring frequency of collisions between electrons and neutral particles). When this

condition is valid, d tte over the of ordinary gas kinetics.[2%!

ar | riasma isia)
als| Plasma (Physik)
an  Plasma (fisica)
ar | (el Lot ©

ast Plasma (estau de la materia)
as #SWT

azb Lewdy

az Plazma

ba | Mnasma « . .
bexcad v semantic information
be MMnasma

bg | Mnaaua

bn  #remt

bs Plazma (fizika)

ca Plasma (estat de la matéria)

cdo Déng-lie-ca-ta wasDerivedFrom

applies when the plasma parameter, A,12%] representing the number
of charge carriers within a sphere (called the Debye sphere whose radius is the Debye screening length) surrounding a given

. Plasma frequency: The electron plasma freq (0 ing plasma illati of the is large p to the

unstructured information

Continuum mechanics

Laws [show]
Solid mechanics [show]
Fluid mechanics [hide]
Fluids

Statics + Dynamics
Archimedes' principle - Bernoulli's principle
Navier—Stokes equations
Poiseuille equation - Pascal's law
Viscosity
(Newtonian + non-Newtonian)
Buoyancy - Mixing - Pressure
Liquids
Surface tension - Capillary action
Gases
Atmosphere - Boyle's law - Charles's law -
Gay-Lussac's law - Combined gas law

Plasma
Rheology [show]
Scientists [show]

VT SE

~ 0 references

classical state of matter

an

~ 0 references

subclass of $ gas

sourcing circumstances disputed

+ add reference

#edt

+ add reference

+ add value

#edit

chr ¥§ 0AUL
kb (5559) LojMly

cs Plazma
v | Nnasva

cy | Plasma (ffiseg)

da Plasma

de | Plasma (Physik)

ol | Maopa (puo)

eml Plasma

en  Plasma (physics)

o Plasmo

es | Plasma (estado de la materia)
et Plasma

eu_ Plasma (fisika)

Prof. Dr. Harald Sack: Knowledge Graphs for Research Data Management, QPTDat Workshop 2020, Karlsruhe, 23. January 2020

Entity
wasAttributedTo

wasGeneratedBy
Agent used
actedOnBehalfOf B
wasAssociatedWith
Activity

startedAtTime, endedAtTime

wasInformedBy

xsd:dateTime xsd:dateTime

structured information

c.FIZ Karlsruhe
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Ontologies and Knowledge Graphs for Research Data Management

(1) (Raw) Research Data
(2) Schema Information
(3) Metadata

(4) External Ressources
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:“Though th|s be madness, yet thére' is method in it”
| 3 William Shakespeare, Hamlet (1602) |




The Semantic Web Technology Stack
(not a piece of cake...)

Most apps use only a subset of the stack

Querying allows ﬂne-gralned data access

Standardized information exchange is key

— 7
-
."

Linked Data uses a small
selection of technologies

The Semantic Web - Not just a piece of cake, [15]
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Semantic Search & Retrieval Crizarsrune

Ontology & Knowledge Graph Applications

iy Evaluation
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Document = { Knowledge AR /_ =48 —
Store Graph 14 ¢ ~ Indexing
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Text/ Data Index Creation - 3 ' »
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Messy Store Room with Boxes, [17]



Semantic Search & Retrieval Criziarsune

Ontology & Knowledge Graph Applications

Ontology
(Classes & Relations)

Knowledge Graph
(I nSta n CeS) Jorg Waitelonis, Claudia Exeler, and Harald
Sack. Linked Data enabled Generalized Vector
Space Model to improve document retrieval.
In Proc. of NLP & DBpedia 2015 workshop in
....... conjunction with 14th International Semantic
E Web Conference (ISWC2015), CEUR Workshop
Proceedings, Vol1581, pp 33-44, 2015.

Document Text
(Labels)

CFIZ Karlsruhe
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Exploration & Recommendation Crmaue

Ontology & Knowledge Graph Applications
Ml: Relation Browser  Timeline

Magnus von Braun
East Prussia

(senior)

German Empire

Germany

James Van Allen

15 Recommended Articles:

| 1 Wernher Magnus Maximilian, Freiherr von Braun (March 23, 1912 - June 16, 1977) was a German rocket engineer and

{ | ! i 1 | space architect. He was one of the leading figures in the development of rocket technology in Germany during World War
1l and, subsequently, in the United States. He is credited as being the "Father of Rocket Science".In his 20s and early 30s,
von Braun was the central figure in the Nazis' rocket development program, responsible for the design and realization of
the V-2 combat rocket during World War I1. After the war, he and some select members of his rocket team were taken to

#4 Wolfgang Pauli And The Pauli Principle | the United States as part of th‘e then-gecret Operation Paperclip. Von Braun worked on the United States Army

intermediate range ballistic missile (IRBM) program before his group was assimilated by NASA. Under NASA, he served as
<4 DBpedia: Wemher von Braun

#6 Nalar uan Millar and tha Dactanhan Vosanm S

a

Willy Ley Founder Of The German Rocket Society

1M
#2 The First Us Space Station Skylab Al

#

[

Hermann Oberths Dream Of Space Travel

#5 Maria Goeppert Mayer And The Nuclear Shell Model

o’ A
e.g. via refer.cx WordPress Plugln at http://scihi.org/ : .
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An Evolving Knowledge Graph

For Plasma Technology
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Robert M. Pirsig, Zegand the Art of Motorcycle Maintenance (1974)
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