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Domain specific Knowledge Graphs
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ect/Used system Cell manufacturing/Degassing
W meamtacturing Electrolyte Filing
. Sy g/Formation
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Cell manufacturing/Stacking
Description

Production process

Separated electrode sheets are stacked in a repeating cycle of anode, separator, cathode,
separator, etc.

Classic variant of stacking is the so-called Z-folding

Anode and cathode sheets are inserted alternately from the left and right into the z-shaped
folded separator; separator is used as endless tape and cut off after the stacking process is
completed

Finalized cell stack is fixed with adhesive tape

Sheets are transported and positioned by vacuum grippers

Depending on cell specification, the cell stack consists of a specific number of individual
layers

Process parameters & requirements

Filling

Formation  —|

Battery cell

Eol-Test
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The (end) user perspective

#| DS Connector | Vocabulary Hub

End-user

= (source: IDSA, IDS RAM 4)
~ Fraunhofer S ———
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An analogy from biology
.

Triple ~ 1 Unit

S-P-O

PN
Molecule H H

Data about

»' one process Amino
G i P Acid
& ~ 100 Units
Data Protein
about _
) ~ 10000 Units
; one Cell
{ D } Battery DataSpace Organism
—
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Coupling between declaration and
implementation

_ Conceptual Representation
generic constraints i i i IDS Refe rence
Analysis, overview, explanation = ------_._.__ f— Architecture

Document, visual notation (UML) . .

-

rative Representation feedback
transformgation
SpecWeation, definition, reasoning | - -~ < > IDS Vocabulary

RDF/OWLja Nogy, SPARQL queries, |({)

SH shapes, etc. '/
A

Programmatic entation sedback J
. . IDS Information
Integration, tooling, proCSEEEI L - - - - - o - e e oo e e mm e e e m e e e memooo z :

Model Library
specific Java, Python, C++ shared library t‘

executable descriptive

(source: IDSA, IDS RAM 4)
_/
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An Object-Oriented view on the Graph

ex:DataModelShape
sh:NodeShape ;
sh:targetClass ex:DataModel ; {
sh:property [ "$id": "DataModel",
sh:path ex:p1; "properties": {
sh:datatype xsd:string ; "paraml": {"type": "string"},
1 "param2": {"$ref": "AnotherModel"}
sh:property [ }
sh:path ex:p2 ; }

sh:class ex:AnotherModel ;
13

perclass):

JX class DataModel (Su
str
param2: AnotherModel

ex:DataModel rdf:type owl:Class ;
rdfs:subClassOf ex:Superclass ;
rdfs:subClassOf [
rdf:type owl:Restriction ;
owl:onProperty ex:p2 ;
owl:someValuesFrom ex:AnotherModel ;

] .

JSON-SCHEMA

¢lass DataModelController(DataModel):

def calc(self):
res = self.param

python

_/
~ Fraunhofer o Simon Stier
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Reuse of established technolgies

N

A OpenAPI
=Y

Al %

python JSON-SCHEMA

Person®
s ) Mo -
- Lol vane2 )
HTI Powered by (e ez |
, MediaWiki
|~
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A Linked Data (Schema) Repository

https://opensemantic.world

* Open Community concept (compare: . OpenSemanticWorld Registry e B
Wikipedia) gl T

* Seamless integration between
unstructured, structured and linked data,
including multimedia documentation and
rendering templates

* Schema-first but schema-agnostic,
annotation-later

e OSW-Platform (Ul + API based):

* As Vocabulary Hub: schema & mapping
creation and governance

* As Catalogue: Metadata & App registration

e OSW-Python: mirrored functionality with
programmatical access

~ Schema Graph

——
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https://opensemantic.world

An Object-Oriented KG Interface

https://opensemantic.world

2]
. . OpenSemanticWorld Registry 4 Quttoconzegn 1B Ostusion -+
A linked schema registry for Knowledge Graph Builders - Reference deployment of OpenSemanticWorid-Packagest

ty pe Intro:

»

I

Demo Applicatior manticLab L
~ Schema Graph

(has),id—> <ID= Reset view
has) bar - WS

(I,S) based_on

Graph

1
2
3 osw/load
4
Q 5 foo : model.Fpo 7 osw/get
O 6 ¥
@)
7 print(foo.bar.id
@) o
9 baz foo.cast(controller.Foo).calc
10
11 osw.put(baz

—
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https://opensemantic.world

Example: IoT Knowledge-Graph

DataTool 410
Device A HasPort
IsA
DataDevice KlproBattTimeScaleDB
HasDbServer HasHost
HasSchema HasSchema postgres (Test) KlproBattVM
HasStoragelLocation HasNetwor!“Domain
TestRaspberryPi Kiprobatt.de

<Pressure Measurement Device (Test)>

HasDataSource
PressureSensor
osw.load entity(
s i tem: 0SWbEcc 776
TimestampedPressure J' .cast { CONCro

s.get{Query(start time=date.now

~ Fraunhofer

ISC
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Contact: Dr. Simon Stier
Thank yOu fOr Head of Digital Transformation
1 | simon.stier@isc.fraunhofer.de
yOur attent|0n. +49 931 4100 661

Fraunhofer ISC, NeunerplatzZ Wurzburg

More Information: isc.fraunhofer.de/digitale-transformation
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