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Ontologies to foster economic resilience
Introduction

’ TIB
Resilience in economics, depends on well informed decisions [2]
Businesses should invest in technologies that allow them to connect with suppliers and
make use of real-time data that can enable the whole supply chain to operate more
efficiently on the basis of better informed decisions.

* Data is raw, unorganized facts that need to be processed. Data can be something simple and
seemingly random and useless until it is organized [1]

* Information: When data is processed, organized, structured or presented in a given context so
as to make it useful, it is called information. [1]

One huge challenge: preparation of data and communication of information as basis of better
informed decisions

[1] https:/imww.diffen.com/difference/Data_vs_Information

. . . . Page 3
[2] https:/iww.pinsentmasons.com/out-law/analysis/role-of-data-supply-chains-resilient g



Ontologies to foster economic resilience
Creating a shared, unambiguous and holistic understanding

L

* CoyPu and SC3 Project makes use of Ontologies to build an unambiguous communication framework
* Formal, shared description of knowledge
* Machine processable to support automated inferences

U COYPU
SR | BMWK.de

* BMWK funded CoyPu (Cognitive Economy Intelligence Plattform fiir die Resilienz wirtschaftlicher Okosysteme)
« COY-Ontology: Upper and domain specific ontologies to formalize crisis relevant events and context

information
§3 I User interface and applications |
[T
VECSEL I Proof |J
Joint Undertakin
«"“"EC funded SC3 (Semantically Connected Semiconductor Supply Chains) | uniying Logie |

* Digital Reference Ontology: supply chains containing semiconductors

Ontologies: | Fules: |
Querying; Iil RIF/SWARL

SPARQL I

Taxonomies: RDFS I

I Data interchangs: RDF I

Character Sel: UNKCODE




Ontologies to foster economic resilience
Core characteristics

Three general challenges in ontology creation and uptake

1.

2.

Domain specific (Engineering, Culture, Chemnistry, ...) and community specific

Evolving continously and dynamicaly over time

U COYPU

e |

Must be accepted, developed and maintained by a designated community (avoid isolated
solution!). Includes a.o.

a) promotion (make community aware of its existence) \ (\9\0‘-”\j
b) aligned with further initiatives (moving away from silos) 13‘;::\@
(2
. . ) \‘e‘(\o\d
Development and maintenance is a cooperation between s St o0
1. Domain experts (designated community) 0% s

2. Knowledge engineers
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. | ‘ TIB
Terminology Service |
n!).

3. Must be accepted, developed and maintained by a designated community (avoid isolated solutio

U COYPU

In general: A Terminology Service is a web based platform that support take-up and standardisation of
ontologies

First version released July "21: https://service.tib.eu/ts4tib/index
Some statistics

 ~ 100 Ontologies
* 8 Collections

Ontologies Documentation

&l Data Content
Welcome to the TIB Terminology Service Updated 28 Jun 2022 21:30

Search TS.. ] « 103 ontologies
o 1,113,351 terms

« 14 442 properties
.......................................................................................................... « 105,270 individuals

Functional service offer
* Freetext search searching
- - - Tweets oy @TieHannover @
(for- and within ontologies) £ TIB's Terminology Service B mm s :
o B rOWS | n g an d fl Ite rl N g With its new Terminology Service, TIB — Leibniz Information Centre for Science and Technology and University Library provides a . ;m’::ﬂ":@:lﬁ“ﬁiﬁcne Gedenksti I

single point of access to terminology from domains such as architecture, chemistry, computer science, mathematics and physics.

- - - N B N N . . N o N Citizen Science: engagierte Blrgerinnen
° VI S u aI |Sat| 0 n You can browse ontologies through the website or use its AP to retrieve terminological information and use it in your technical gesucht 2 i
services. Wer nicht bei unserer tollen Tagung in

Osnabriick dabei war und zum Projekt "Orte

* |ssue tracker

Niedersachsen” beitragen mochte, hier gibt's

M . . . . &Y Community Terminology Services 1125 & Kontakt  prcecis. i 2uiogtore-ces g
[ h l I l h I I l l I l __.#opensource @TIBHannover
aC I n e to aC I n e CO u n I Catl 0 n TIB maintains additional Terminology Services specific to several research communities as extensions to this service. hitps:/ftwitter com/augustaschacht/status/1543
. 493773019185154
(R E ST I nte rfaceS) NFDI4ing '% and () NFDL.Chem Terminology Services are particular examples of these extensions. It is planned to host more

community specific Terminology Services as extensions of the central service o sh

TIB = @

TIB @TIBHannover

A\ Report an Issue

Am 30./31.08. starten wir das 1

#0OpenScience-Festival in Deutschland

For feedback, enquiries or suggestions on our service or to request a new ontology please use our GitHub issue tracker or use
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https://service.tib.eu/ts4tib/index
https://service.tib.eu/ts4tib/index

TIB

Terminology Service
3. Must be accepted, developed and maintained by a designated community (avoid isolated solution!).

3. Must be accepted, developed and maintained by a designated community (avoid isolated solution!)

CoyPu Collection CoyPu Mappings
* 6 ontologies *  Visualization of communalilties between ontologies
* extensible * TS wide and CoyPu wide

o —— *  Similarity calculation (shared ressources)

TI B FOR SCIENCE AND TECHNOLOGY
UNIVERSITY I.I_ll_ﬂ'
e .
N
S

List of CoyPu ontologies in TIB Terminology Service

PAIRWISE SIMILARITY MAPP! ITEM THREE

Collection e gy v oy

TS internal ontology ID or external ontology URI
lect a collect : : v class, 0.11%
‘ — selecta collection — i nttp:/fwww w3id. org/ecsel-dr-om#supplier
http:/fiwww.w3id.org/ecsel-dr-pwr#product
Calculate
Show Search: http:/iwww.w3id.org/ecsel-dr-scp#news

* http:/fwww.w3id.org/ecsel-dr-so#product

10 v
|:| = Ontology ID nttp:fwww w3id. org/ecsel-dr-so#product_line
entries * import, 0.00%
i 0
Ontology Name 4 Short name Description and Classifications Loaded Action D cidoc 9 v nhamespace, 7.62%
http:/ipurl.org/dc/terms/
CoyPu Ontology = Ontology to describe companiss and their supply network, employes, products, produciion materal, TueJun28  Search coy c. , hitp:/ipurl orgivocabivann/
‘""IT 5"“_“ _eée"‘; and relations. é‘M‘T“ 2“0322 Terms dr Ittp:/fwww w3 orgH 999/02/22-rdi-syntax-ns#
collection: Loy Properties http:ifwww w3.org/2000/01/rdf-schema#
Individuals C] fibo hittp:/iwww w3_org/2001/xmischema#
Download http:/fwww.w3.0rg/2002/07 fowl#
B ‘ ‘ 3 O e Ritp:ffwn w3 0rgl2004/02/skos/core#
Digital Reference Hohs:uc Ontology for : and products and systems containing MonJun20  Search http: /fwww.w3.orglxmli1998/namespace
semiconductors and connected supply chains 06:31:26 Terms D scor o
collection: NFDIAING - CoyPu - GMI202 o individual, 0.00%
. 8 art,
Individuals 0 ® property
Download - W class
6
Financial Industry Business fibo-prod FIBO defines the sets of things that are of interest in financial business applications and the ways thatthose  Tue Jun 21 Search import
Ontology things can relate to one another. In this way, FIBO can give meaning to any data (e.g., spreadsheets. 06:36:02 Terms -
relational databases, XML documents) that describe the business of finance GMT 2022 broper 4 namespace
collection: CoyPu - Froperties B individual
Individuals
Download 2
Modular Ontology Modeling for Modular Ontelogy Modeling fer Food Supply Chains. Thudun02  Search
Food Supply Chains collection: CoyPu - (23;\/1“13220922 Terms coy-dr -
Properties
Individuals

Download

2 rows selected Rows per page. 256 « 1-8of 8

https://service.tib.eu/ts4tib/ontologies?classification=CoyPu Page 7



https://service.tib.eu/ts4tib/ontologies?classification=CoyPu
https://service.tib.eu/ts4tib/ontologies?classification=CoyPu

TIB

Terminology Service

3. Must be accepted, developed and maintained by a designated community (avoid isolated solution!).

3. Must be accepted, developed and maintained by a designated community (avoid isolated solution!)
Support for knowledge worker: Terminology Service | WebProtege | Git integration

O D localhost:3001

tology w ®@ L B & =
Wiki E TIB Zeiterfassung &) Web Access fir Remot... - - [0 Weitere Lesezeiche
rotege ’
*
6 ¢ HOME  ONTOLOGIES HELP  DOCUMENTATION  ABOUT

CLASSES PROPERTIES MAPPINGS PROTEGE

Project name Owner g\ Last opened Last modified
U COYPU ... = @)

22 minutes 3go 5 days ago {

\ o R
Scor 0 nkS10 < CQ localhost:8080/webprotege/#projects/list
| UNConsid®ra... % Aufgabenmanagem...
= D? 1 Aufg 9
i Aj cts

Project name “é Source Github repository

0 Create New Project
Github Repository URI

https:firaw.githubuzerconient.cominenadkrdzavacitestimaster/ontologies/pizzalpizza. owl

Create New Project from Github

Github Access Token
ghp_2JI3ILyJxHzviBaBxD38j9yBVeAJIRg302vCZ

* TS + WP: Collaboration ontology experts
* TS + WP + Git: integrated version management 4 Oumedoite

B snhared with Me O ( itHub
[ Trazn ]

[ Sort by Last Opened ~]

Create New Project from Github

Ist
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Terminology Service

3. Must be accepted, developed and maintained by a designated community (avoid isolated solution!).

TIB

3. Must be accepted, developed and maintained by a designated community (avoid isolated solution!)

TermClick

FF Plugin that queries the COY from TS
Mark a word in an arbitrary website
Get a COY definition

< C @

O E] https://en.wikipedia.org/wiki/Event_management

TIB Technische Informatio... TIB TIB Wiki @3 Web Access fir Remot... TIB NFD4Ing Startseite - ... & TIB Zeiterfassung

WIKIPEDIA

The Free Encyclopedia

Main page
Contents
Current events
Random article
About Wikipedia
Contactus
Donate

Contribute

Help

Learn to edit
Community portal
Recent changes
Upload file

Tools

What links here
Related changes
Special pages
Permanent link
Page information
Cite this page
Wikidata item

_

Aricle T

Eve

From W

Fo

Event

studyin

The evi
or cele

The pr
arrangi

The ev
writing,

Due to

1 Stra
2 Eve

TERMCLICK]IB e

Event

Label =

Schema [ collection v|
Classification” | CoyPu v|
Ontology | Select an Ontology v|

Identifier Label Ontology ID Actions
- Event fto

Type: class

More Information __.

- Event dr

Type: class

Less Information | x

altLabel: Status,event

comment: An event illustrates the fact that a process object has taken on a business relevant state influencing
the further procedure of a process. Unlike a function, which is a time consuming occurrence, an event is related
to one point in time. Therefore, it is used to describe an event or status in the process flow. The object is
mandatory for: EPC start and EPC end or after x (xor), v (or)..The event is a passive element since it represents
a change of state but does not cause it. Furthermore it can characterize the conditions and the results of an
activity, which in turn triggers the next function. An event with no incoming arc is called start event, while an
event with no outgoing arc is called end event.

ieNafinardRw: httne /fwiki ern ean rombwikiinanecsvicwnanes artinn?naneld=15R522007% httne-/hnanre sne_

3 Sustainability
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63

Cross Stakeholder Visualisation
4. Collaborative development and maintenance

* A cooperation between
a. Knowledge engineers

b. Domain experts (desighated community)

* Requires translation, between

* implementation of a technical specification with high degree of details

* Non overloaded (reduced) views on ontologies

Visualization and Communication

UML-Based
Visualization

y

Modeling and Editing

A

Hierarchical

Trees Visualization

Ontology

A

Intermediate
¢ Graph
Visualizations
Novice

A

Y

Text-Based

Y

Modeling
Expert
Widget-Based ¢
Modeling
Intermediate
Visual Modeling [€«——
Novice

TIB
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§3

Cross Stakeholder Visualisation
4. Collaborative development and maintenance

* Resource Relation Model (Vitalis Wiens)

TIB

* A data model which serves as a foundation for visualizations and synchronization between different

modes of operation

* Itis a textual representation of the ontology

* Created through pre-processing step

* provides some re-organization of triple statements to enable different modes of operation

Resource-Relation Model

/ Resource \\ / Relation

Annotations = { property 1 : [value, value,...],
property_2 : [value, value,...] },

axiom 2 : [value, value,...] },

Types = [type_1, type2,...]
Types = [type_1, type_2,...]

, ' Axioms = { axiom_1 : [value, value,
Axioms = { axion1 : [value, value,...], axion_2 : [value, value,

Domains = [identifier 1, identifier 2, ...

\ /j/ \Ranges = [identifier_1, identifier_2, ...

Annotations = { property 1 : [value, value,...],
property_2 : [value, value,...] },

el
el )

A

Hybrid-Based
Visualization

Resource Relation

f

-~

Textual-Based
Visualization

Graph-Based
Visualization
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Home Ontology Editor DR Specification Documentation FAQ

@prefixdc:  <http://purl.org/dc/elements/1.1/> .

@prefix ex: <http://example.com/> .

@prefix foaf:  <http://xmlns.com/foaf/0.1/> .

@prefixowl:  <http://mwww.w3.0rg/2002/07 fowl#> .

@prefix rdf: <http://www.w3.0rg/1999/02/22 -rdf-syntax-ns#> .
@prefix rdfs:  <http://www.w3.0rg/2000/01/rdf-schema#> .
@prefix vs: <http://www.w3.0rg/2003/06/sw-vocab-status/ns#> .
@prefixwot:  <http://xmins.com/wot/0.1/> .

@prefixxml:  <http://www.w3.0rg/XML/1998/namespace > .
@prefixxsd:  <http://www.w3.0rg/2001/XMLSchema#> .

TIB

Cross Stakeholder Visualisation
4. Collaborative development and maintenance

# Ontology

Experts and Intermediate
Enable more detailed views

<http://example.com/> rdf:type owl:Ontology ;
dc:description "Advanced Example Ontology. Holding multiple sub ontologies " .

# Classes

e Textual visualisation
* Hybrid visualisation (text and vis.) P chwlth

WebProtege DR Specification Documentation FAQ

« Meta information (o ]=]v]

* Description
* \ersion

Ontology Meta Information

~ Meta Information

o
@

Filter

=) w

https://schema.coypu.org/global#Person rdfitype owl:Class ;

[ = )

https://schema.coypu.org/global#hasFax rdf:type owl:DatatypeP... ‘

° iri: https://schema.coypu.org/global
e title: CoyPu Ontology @en E6_Destruction
ion: 16 q 5 2
version http://www.cidoc-crm.org/cidoc-crm/E6_Destruction rdfitype o... ( hasPurpose ‘]

 \is. ressource in context
 Annotation view
* Description view

~ Prefix

Prefix
beAWARE_ontology:

IRI
https://raw.githubusercontent.com/be AWARE-

dbao:

http://dbpedia.org/ontology/

Meteorological

https://schema.coypu.org/global#Meteorological rdf:type owl:C...

MobViolence

https://schema.coypu.org/global#hasPurpose rdf:type owl:Datat... ‘

( hasEbidCode w
https://schema.coypu.org/global#hasEbidCode rdf:type owl:Dat... ‘

dbr: https://dbpedia.org/resource/

3 determs: hitp://purl.org/dc/terms/ https://schema.coypu.org/global#iobViolence rdf:type owl:Cla... ( hasPopulation w
eventkG: hitp://eventKG Bs.uni-hannover.de/schema/ https://schema.coypu.org/global#hasPopulation rdf:type owl:Da...
geo: http:/fwww.w3.org/2003/01/geo/wgs84_posw
o httpsd/fwvi.geonames. orglontology® https://schema.coypu.org/global#Country rdf:type owl:Class ;
owl: http:/fwewaw3.ong/2002/07 /owl#
rdf: http:/fwww.w3.org/1999/02/22-rdf-syntax-ns?
rdfs: http:/fwww.w3.org/2000/01 /rdf-schema# rdfs:comment
schema: hitps//schema oy’ a country as defined in 1ISO 3166
skos: http:/fwww.w3.0rg/2004/02/skos/core#
vann: http://purl.org/vocab/vann/ rdfs:label
void: http://rafs.org/ns/veid# country @
sl hittp:/fwww.w3.org/ XML/ 1998/namespace y
wsdl: http:/fwww.w3.org 2001/ XMLS chema®

subClassOf
beAWARE_ontology:Location . [' hasModificationTimestamp W

https://schema.coypu.org/global#hasModificationTimestamp rd...

-




Cross Stakeholder Visualisation
4. Collaborative development and maintenance

Novices: Graph Visualisation

TIB

We bVOWI represe ntation Home Ontology Editor DR Specification Documentation FAQ
EE @ Notation: VOWL~ ~ ZogmTest

Concepts: circular arcs ;

Properies: directed arrows \

* Color nodes differently to highlight them
e Zoom in and out

* Hide nodes

* Navigate

& ™\

hasGroupMember

hasCreatedimage

Sl Color nodes by prefix:

= rdfs:
— foaf:
— |ex:
— | owl:

Color object properties by prefix:
- |ex:

— foaf:
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Cross Stakeholder Visualisation
4. Collaborative development and maintenance

Project Management

Create new projects
Register users

Role management

Add ontologies to project

3

Home Management 8 Visualization WebProtege

Projects New Project

~

p
Default w

Default Project

L ™
Semantically Connected Semiconductor Supply Chains

(SC3) Project

SC3 is a unique ECSEL “Communication and Support Action
project with the aim to take the Supply Chain Management
(SCM) of production in Eurcpe to a new level. Based on the
Internet of Things (1oT) and linking the real with the digital
world, it will push a close interaction to a smooth and
transparent collaboration making even highly complex
supply chains resilient, flexible and agile. Technically, the
project focuses on merging a Digital Reference (DR)
platform including its ontology with a Generic Data Model

TIB

DR Specification Documentation FAQ

You are currently viewing index of ontologies for Cognitive Economy Intellig

= [

& The DBpedia Ontology DEV v

The DBpedia ontology provides the classes and properties used in the DBpedia data set.

& BeAware Ontology v

The beAWARE ontolegy is an “all-around"” lightweight crisis management ontology for climate-related natural disasters and represents the following key
aspects:

& COY Ontology v

An ontology to model crises related resources

(GDM). In other words, SC3 intends to create a common
language for total collaboration between humans and
machines and all partners involved.

P
Cognitive Economy Intelligence Plattform fir die
Resilienz wirtschaftlicher Okosysteme (CoyPu)

In the CoyPu project, a data platform is being created on
the basis of semantic technologies and using Al analysis
approaches, through which macroecenomic, industry-
specific or internal company data can be networked,
analyzed and evaluated in order to enable more efficient
crisis management. By providing semantically modeled data
in the cloud as well as flexibly configurable Al analysis tools,
the platform enables high-quality and up-to-the-minute
insights regarding economic facts, trends, impact
correlations and forecasts.
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Summary

L

* Collaborative work on ontologies is challenging!
1. Agility and acceptance: Must be accepted, developed, and maintained by a designated community
2. Development and maintenance requires complementary competencies

W CoyPu 1. CoyPu tooling for collaborative ontology creation and community Hub

* Terminology Service
* WebProtege
* GitHub integration

3
§ 2. SC3 Platform: Cross stakeholder visualisation tool

* Resource Relation Model
* Mapping between various ontology visualisation

Page 15






Ontologies to foster economic resilience
Introduction

L

* Resilience has recently been discovered as potential remedy for dealing with crises [1]
* Chip shortage
* Supply bottlenecks of a general nature

* Definition, with respect to economics: E.g. Supply chain resilience is "the adaptive capability of the supply
chain to prepare for unexpected events, respond to disruptions, and recover from them by maintaining continuity
of operations at the desired level of connectedness and control over structure and function*

* Risks, on continuity of operations are manifold:
* Environmental disasters (Floods, ...)
* War outbreaks (Ukraine, ...)
* Pandemics (Corona)

* The connectedness of partners on the one hand strengthens resilience, but also poses the challenge that all
involved need a shared, unambiguous and holistic understanding of the supply contexts in order to develop
compensat|on strategies.

| | Je éyu
3

[1] https://www.tandfonline.com/doi/abs/10.1080/09662839.2019.1637340
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