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Unlockiné the value
of your data with
knowledge graphs

—//

metaphacts

Company Snapshot

»

metaphacts GmbH
Founded in 2014

Headquartered in Walldorf,
Germany

International team across
multiple locations

Independent software
vendor. Part of Digital
Science

metaphactory - Knowledge
Democratization Platform
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How do we make decisions?

® Decisions
(actionable knowledge)

insight
Knowledge

meaning

Information




=Y

Some metaphacts customers
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For details on other customers please visit:
metaphacts.com/company/customers



https://metaphacts.com/company/customers

References from Engineering & Manufacturing

Smart Manufacturing
Planning & Execution

SIEMENS

v Al-based knowledge
graph application for
automated, skill-based
allocation of machines
to production requests

v Cost & time savings by
supporting planners &
line operators in
validation of
manufacturing plans

v Enables realization of
low-volume orders

Read more »

Materials Science
Knowledge Graph

BOSCH

v Smart business

application for material
research &
development

v One-stop knowledge

hub for materials and
chemical component
information

v Meaningful &

actionable insights
surfaced through a
user-friendly interface

Read more »

Turbine Spare Parts
Management

SIEMENS
CNeEersyY

v"Smart and targeted
maintenance of spare
parts of large gas
turbines

v Preventive maintenance
resulting in reduced
turbine downtimes

v Increased business user
and customer
satisfaction

v Savings of thousands of
hours on manual effort

Read more »
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Other customers
in this sector

= BKW

SCHAEFFLER



Engineering & Manufacturing Demo

Turbine Spare Parts Management

& SEF Package Item Analysis

Your selection: o S
A TZmml? Application developed by

g0l = SIEMENS
CNercy
All the parents till functional component head
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References from Pharma & Life Sciences

Omics Data
Management

~ Boehringer
W tgelheim

v One-stop knowledge
hub for gene
expression data
helping data
stewards in bridging
the gap between
business and IT

v Bioinformaticians
benefit from intuitive
exploration of gene
sequencing data for
specific diseases and
time frames

atch now »

Clinical Analytics &

Informatics Dashboard

American multinational

pharmaceutical
corporation

v Intelligent dashboard
providing an
integrated view over a
data mesh of
proprietary & public
data sources

v Accelerated &
optimized drug
discovery &
development through
contextualized data &
reasoning

atch now »

Drug Development
& Drug Repurposing

Swiss multinational
healthcare company

v Target discovery

dashboard connecting
& transforming
proprietary & public
information into
explicit knowledge

v Data scientists,

immunologists &
systems biologists
gain access to
actionable insights for
drug discovery &
repurposing

Read more »

=Y

metaphacts

Enterprise
Data Fabric

American multinational
biopharmaceutical
company

v Portal for shared
business data with
well-defined meaning
& linkages

v Users gain insights on
dependencies
between functions &
processes, spanning
the entire value chain
from research &
clinical trials, to
production, marketing
& distribution

atch now »



Omics Data Management Demo

AKT1_HUMAN

RAC-alpha serine/threonine-protein kinase

Overview ~ ChEMBL  Ensembl ~ Reactome ~ GWAS  Citations (UniProt) | ProteinViewer ~ Drugs

Enterprise
Graphs

metaphactory

Enter search term here

74 74 74 g

L

metaphactory Q SPARQL Assetsr & & @ Qo

Protein Gene Disease AKTL_HUMAN

1 9 2 6 5 5 245 3 é 3 9 8 6 3 Overview ~ ChEMBL  Ensembl  Reactome ~GWAS  Citations (UniProt)  Protein Viewer

~

AFURESERTIB |

CAPIVASERTIB UPROSERTIB |

GSK-690693 | TRICIRIBINE PHOSPHATE kmg

target molecule

tage
IPATASERTIB
MK-2206 '

Developed together with

MIRANSERTIB

BAY-1125976 |

MSC-2363318A |

T rontotext
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Market Access Demo

Healthcare Factory

metaphacts

Q SPARQL Assets & # © Q-

(Che

Home / Diagrams / Partnernetz CAR-T Zentren (Unikliniken)

Contents  Database @

Type to highlight.

Il AGAPLESION
DIAKONIEKLINIKUM
HAMBURG
AGAPLESION
EVANGELISCHES

KRANKENHAUS ® ©

|| HOLZMINDEN

Alben!nen-Krankenhaus i A @
Albertinen-Haus @
gemeinnitzige GmbH

Asklepios Klinik Altona @
Asklepios Klinik Seligenstadt O
Asklepios Klinik Weienfels @

Briiderkrankenhaus St. Josef
Paderborn

Bundeswehrkrankenhaus m
Hamburg —

Caritas-Krankenhaus Bad
Mergentheim

Carl-von-Basedow-Klinikum -
Saalekreis gGmbH
Charité - Universitatsmedizin m @ L i
Berlin =
Evangelisches Klinikum O
Niederrhein —
GRN-Klinik Weinheim

metaphacts

Helios Klinik Leezen GmbH: =
Akutbereich, enthalten sind
nur die Daten der
Patientinnen/Patienten der
besonderen Einrichtung,

(+

| ®

Iﬁﬁ/ﬁl—\\‘\/i\/iﬂ—”_”_!ﬁﬂ

I
OUniversitatskiinikum Hamburg-Eppendorf
e

HEALTHCARE
FACTORY

Healthcare Factory

SPARQL

OKiinikum ltzehoe
OKrankenhaus Reinbek St. Adolf-Stift GmbH

OSana Kiiniken Liibeck GmbH

O~Asklepios Kiinik Altona

OAlbertinen-Krankenhaus / Albertinen-Haus gemeinniltzige Gi
OHELIOS Mariahilf Klinik Hamburg

OAGAPLESION DIAKONIEKLINIKUM HAMBURG
OBundeswehrkrankenhaus Hamburg

OKiinikum Wilhelmshaven gGmbH

O %C3%9Cher%C3%Bértliche+Gemeinschaftspraxis%2C+Schv
OAmbulante+Onkologie+Bremerhaven

OH%C gisch-Onkologisc amburg+Alto
OH%C3%Admatologisch-Onkologischer +Schwerpunkt+Hambt
OKath. Marienkrankenhaus gGmbH

O Onkologische+Praxis+Lerchenfeld

OOnk + 5

OAmbulantes+Tumorzentrum+Bremerhaven

OGemeinschaftspraxis+am+Runden+Berge
OH%C3%Admato-Onkologische+Praxis+Dr.+Bakhshandeh-Bai
OH%C3%Admatologisch-Onkologische +Praxis+Eppendorf
OHarburg hlo%C3%9Fm¥%CI%BChI
O Onkologische+Schwerpunktpraxis+Dr.+Walter

O Onkologische+Schwerpunktpraxis+L%C3%BCneburg

O Praxis +%C3%BCr+H%C3%Admatologie+und+Onkologie+Vc
‘OUberértliche Gemeinschaftspraxis, Dres. Verpoort, Wierecky
‘O Hamato-Onkologische Schwerpunktpraxis Schnelsen
OHamatologisch-Onkologische Praxis Altona (HOPA)
OHamatologisch-Onkologische Praxis Eppendorf (HOPE)
OHELIOS Kiinik Leezen

‘OKereiskrankenhaus Buchholz

‘OMarienkrankenhaus Hamburg

‘OOnkologie Lerchenfeld

OOnkologische Praxis- und Tageskinik Dr. Langenbuch
OOnkologische Praxis Pinneberg
O Westkiistenkliniken Brunsbiittel und Heide gGmbH Standort

& Edit Page

Assets ~

a & 0 /- de~

& Edit Page.




Data Lineage & Digital Twin Demo

metaphacts
Home / lineage_demo_2 / Lineage ontology
Boundaries Report Boundary Scope: Swiss Equities

D C ClearAl  $-Sankeylayout ~

Select or search for a property. Operations (Reference Data)

Instrument Reference Data Master

v Global (2) -
« filter by Product (2)
v Global Equities (3)
¥ Americas Equities (1)
US Equities (0)
v EMEA Equities (2)
Swiss Equities (0)
UK Equities (0)
Swiss Equities (0)
» Global Fixed Income (2)
» filter by Region (2)

Global(Scope)

Master @9

Instrument Type @Sys:Instrument Reference Data Master

Instrument Maturity Date @Sys:Instrument Reference Data Master

Rating @Sys:Instrument Reference Data Master @3

Rating Value @Sys Instrument Reference Data Master

Financial Instrument @Sys:Instrument Reference Data

Instrument ID @Sys:Instrument Reference Data Master

capco Knowledge Graph based on metaphactory Q SPARQL Assets & # @ O~
&' Edit Page
Front Office (Investment Bank)
Trade Capture System (Equities)
Global Equities(Scope)
Position @Sys:Trade Capture System (Equities) @9
v A c Co T u v
[ ] Notional Value Amount @Sys Trade Capture System (Equiies) @ @ - - - @
Market Value Price @Sys-Trade Capture System (Equities) 2 ® - - - @
. into. N e . .
e n feeqr -1 Einancial Instrument @Sys: Trade Capture System
v (Equities) @9
[ ] A € C T U V
[ ) Instrument ID @Sys:Trade Capture System (Equities) o0 - 000
- e Instrument Type @Sys:Trade Capture System (Equities! e e - 0 - -
. feeds int
e
fecés nto =]
- Front Office (Investment Ba
feed 3
Exposure Calculator
capco Knowledge Graph based on metaphactory
metaphacts

™ qax

Systems Business Data Concepts

Quick search

Developed together with

CAPGO

Home / Issues / ScenarioBuilder

Issues

Quick search Q  Groupco

«

> lIssue o Resources Processes

> Snowstorm in StB (2) Client (Data) Settlement, Margin and Collateral Management

> Failed Client Migration project (2) Client (Data) Settlement, Margin and Collateral Management

Search
Enter search term here

Processes | X 4 Edit @ Clear search

found 4 matches

» Produces

23014 9pIH

[({

Name

v Uses General Ledger

Cost Accounting
Search systems.

Fixed Assets

(DINFoRM (1)
Closed Entity Books
(OMargin Optimisation (1)

SAP (4)

S e ismaa
et T ]

R

RRTTI
R ine

Q SPARQL  Assets~ &

L
S b
e TR
L oanni
pnnu
nnu

# Edit Page

Client Segments
1B Clients, Clearing Houses

B Clients, Clearing Houses
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Principles for unlocking the value of data =

metaphacts
£ Y
Q O e
indable cce55|ble nteroperable eusable
= Unique and = Retrievability = Use of standard - Metadata have
persistent through standard data models multiple attributes
identifiers communication = Vocabularies & = Usage license
= Rich metadata protocols taxonomies = Provenance
= Unique = Protocols are open, = Linked metadata information
identifiers in free & universally = Community
metadata implementable standard
= Indexed data = Authentication
repositories = Persistent metadata

Adapted from: Mark D. Wilkinson et al., Comment: The FAIR Guiding
Principles for scientific data management and stewardship (2016)




=Y

Platform based on open standards
metaphacts

f’
a - - - -
:‘rq W3C s W3Cis W3C s W] sPARQL
RDF
Graph Data Model Vocabularies Ontology Language Rules & Constraints Query Language

. HTML ((
E:)
W3C \Cy 5| = O,

Linked Data Platform Web Components HTML Templates Java Backend REST APIs

0L o Y
F Q » I oS &
indable ccessible nteroperable eusable




Connecting the ontologies, vocabularies & instance data

Knowledge
Graph

|
Data

Albert Einstein < laureate

A

RDF

owl:ObjectProperty
owl:DatatypeProperty

owl:Ontology

r—>» owlClass ‘
A A A

SHACL
sh:PropertyShape

sh:NodeShape

rdf:type
dbpedia:Award '

rdf:subClassOf

nobel:Category '1— nobel:category = nobel:Laureate Award '
A

&

rdf:type rdf:type
rdf:type

(YT SKOS
skos:ConceptScheme/

rdf:type

Science of Nature '

skos,blroader

skos:Concept '

A

rdf:type

rarype rdf:type

\

Phyglﬂ- nobel:category~| \

nobelPrize ———p The Nobel Prize in Physics 1921, Albert Einstein ‘

/

metaphactory knowledge graph approach - Layering of open W3C semantic
knowledge graph standards as utilized & applied by metaphactory

=4

metaphacts

Benefits

»

»

»

»

Interlink ontologies &
vocabularies to support reuse
while separating management
& governance tasks

Improve stakeholder
communication, asset
documentation & governance

Enable model-driven
applications with e.g., auto-
suggestions in semantic
forms, runtime validation of
user interaction, hierarchical
facets in search, etc.

Ensure data quality by running
checks & validations against
business logic
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The semantic layer explained
metaphacts

/4 e @’)\ a 7 ?E.—' /4

metaphactory Knowledge Knowledge Knowledge-driven metaphactory
Management Publishing, Discovery & Consumption Applications

One entry point for
humans and machines
to all data Knowledge Graph
+ Metadata to describe other data
+ Highly connected data directly maintained here

« URIs to link “each data point” uniquely

Describe and integrate
all data

Enable reusability across
use cases & projects

Semantic
Model

Common Data Storage & Data Feeds Derived Knowledge

Siloed RDMS « Learned via Al/ML
File storage / Document stores * Inferred and reasoned from the Knowledge Graph
Data archive Common « Computed from raw data

storage
& feeds

Data feeds (sensor data, stock price,..)

Data lake data

Data warehouse E
]
—]
—
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metaphactory accelerates knowledge graph adoption metaphacts

gusiness use,

) Out-of-the-box, intuitive interfaces for searching,
browsing & exploring your Knowledge Graph

Capture hidden expert knowledge
in your knowledge model

) Visual ontology modeling for domain experts &
business users; Taxonomy & Dataset
management

Build Knowledge Graph applications ‘ -

e
Code Know\edg
Platform

to match your enterprise requirements

) Low-code approach to building custom interfaces
that enable business-user interaction with the
Knowledge Graph

Data steward




metaphactory - Knowledge Democratization Platform

KNOWLEDGE GRAPH
MANAGEMENT

Visual authoring, visualization,
versioning & cataloging of ontologies,
vocabularies, datasets & gueries

Data validation, provenance & lineage

END-USER ORIENTED
INTERACTION

Abstracted view
One-stop knowledge hub

Intuitive Ul for knowledge discovery,
exploration, analytics, editing

v
) 3

End User

KNOWLEDGE GRAPH
APPLICATION BUILDING

Low-code platform
Powerful template engine
Large library of Web components
Easy customization

(&
m(gzgphactory
DATA INTEGRATION & Knowledge Graph ogé
FEDERATION Engineer Knmrl]eazi; i:]atph

Unified view on distributed
and heterogenous data
sources: graph databases,
relational databases, REST
APIs, machine learning
algorithms

Transparent SPARQL

O\ nlll y

End-user Oriented
Interaction

ﬁ Middleware Services

Qg Data Access Infrastructure

N

Browser-based access & single sign-on

=Y

metaphacts

W3C

=0 ) {
/2 Application MIDDLEWARE
Knowledge Graph Engineer SERVICES

Application Building

federation

O git

Other Data Sources

SPARQL 1.

p—

Graph Database

Dynamic data-driven REST
Applications APIs based on queries

Role-based access control
Lookup & Reconciliation

Tableau - Web Data
) Connector Endpoint

Data Processing Services

N o -
Q A » I 05 &
indable ccessible nteroperable eusable
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Enterprise Knowledge Graphs Span Multiple Data Spaces

metaphacts
N
End User
(= )
metaphactory ©: all 4 Advantages of Enterprise

Search Visualization Authoring Knowledge G raphs
Web Component-based Ul
1 + Unlock isolated data silos

Linked Data Platform Ul Templating '-—@
l % </> Developer * Query across data sources
Ontology Repositor Dynamic REST Services ° A
Expert U Knowledge Graph Sy SRy 2 Knowledge Graph — ° 360 view on data
xpe! ser Management Application
Query Catalog Access Control Development -
Platform Services Appllcations Ephedra - metaphactory’s

federation engine

Ephedra (SPARQL 1.1 federation)

Data Access Infrastructure Vlrtual and materlallZEd

- J integration of multiple data
Single Sign On sources
LDAP, OAuth, SAML T T
« Graph databases
l l « Relational databases
_ _ + Compute services
Relational Database Graph Database Hybrid Services « REST APIs
OBDA/ETL SPARQL 1.1 REST APIs
* R2RML mappings e Multiple graph e Machine Learning
or query patterns databases Algorithms
+ External and internal « Data Feeds for
data augmentation, e.g.

live sensor data
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Building the knowledge graph

metaphacts
'~ -
Example Ontology
a . o] sHACL
from the Life Sciences
0 Biomolecular entity
Domain
subClassOf subClassOf
G I G od
s ene ene Product
# reactome e.’
1.
geneticVariant encodes subClassOf subClassOf expressedinTissueType targetedMolecule
@ awas 5 U“"‘"’,‘,- 0.* U“IPrD_t.. & ChEMBL
transcribesTo
Variant | RNA Protein isolatedFrom-1.* Tissue | Drug
e W reactome 1.*
subClassOf subClassOf involvedin differentiallyExpressedinTissue
1
SNP | Transcript | Pathway | Expression group treatmentindication
differentiallyExpressedinDisease e
1.0
Disease

0L £ Y
Q A » I ot e
indable ccessible nteroperable eusable

s 1 e




Empowering end users to consume knowledge

metaphactory N

=

metaphacts

Low-code Platform

) Declarative, data-driven Web
components

Y Ontology-based templating

Y Fully configurable to end-
user requirements (Ul/UX)

Y Customized Ul for a familiar
look & feel

) Support for agile project
setup with iterative
approach to match end-user
expectations

Y Very fast data-to-interface
iterations possible (rapid
prototyping)
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Smart Manufacturing at Siemens with KGs

Creating a production plan:

« Choosing the right tools (skills)

« Aligning them in a processes
« Compatibility of tools
« Sequence of production steps
« Availability of materials

- Requires experts to create a production
plan (time, knowledge, setup costs).
Only worth for large batches

Can this be automated?
Can we make this smart?

Download the full case study on our website

—/ 4
metaphacts

.,p‘ 3‘5_5

1“' )

y |9 '0
:,::_p» . ’ \ - ’
{..
!

. 7“7

Smart Manufacturing at
Siemens with metaphactory
Knowledge Graph Platform

= 4
SIEMENS

WWW.METAPHACTS.COM lngeunuity for Gfe. metaphacts




Smart Manufacturing at Siemens Technology

Material
) AudiA4Car
isPartOf
""" . CO,
Material M4Screw7mm
AluminumPlate
Product
Fl processes involves
Equipment Process
KukaRobot isPartOf dependsOn
GasTurbine Equipment performs B
ProductionCell
Machine isComposedOf
S7-PLC isPartOf
Device Operation

2

Welding

Assembling

Conveying

=Y
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SIEMENS
lug,euuify-foru{z

Ontology for
Representing

Digital Twins of
Technical Machinery -
Equipment, Material
& Processes



Interactive skill matching

Search for something

Structured Search
Taxonomy Partonomy Processes

BOPPS9 Production Line

FT module

CoSy Space Demonstrator

SmA Production Line Stage 1

SmA Production Line Stage 2
IndustrialRobotModule1
SmA AdditiveManufacturing Module 1
SmA Assembly Module 1
SmA Assembly Module 2
SmA Assembly Module 3

» SmA Backbone 1
SmA Empty Module 1
SmA Recycling Module 1
StorageModule1

> |-00076-ex

SR

SMA Production Line Stage 2w

Ontology Meta View

URI: http: .COl >_graph/cyber_physical_systems/sma/equipment#ProductionLineStage2

Description:

SmA Production Line Stage 2 ist the production line of the SmA project in the second stage of expansion.

Attributes Ports Skill Matching
operation

1-017572-ex (Charging)

1-017573-ex (Inserting) ®
1-017575-ex (Inserting) ®

1-017578-ex (Dismantling)

Part of / has Part

Machine

SmA Recycling Module 1
SmA Empty Module 1

SmA Empty Module 1
SmA Recycling Module 1

Connected parts

Offered Skill

Mount Baseplate
Mount Baseplate

Recycle Product by Worker
Recycle Product by Robot

ions and Parts
{ Connections
“ture

SIEMENS
I p 5 Quick Links ~
“3“““"7 for life
PORTAL OWL MODELS SMA PRODUCTION LINE STAGE 2 ,\ Edit Page E
423 Model

=Y
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SIEMENS
lug,ev\ui\‘y{or&'{e_

Interactive skill
matching of
production
operations against
the skills of a
production line



Visualization of manufacturing knowledge in metaphactory

SIEMENS
Iuau\ui(y-{qru{g

&5 Model

Search for something

Structured Search

Taxonomy Partonomy Processes
v Object
v Information Object
v Process
v Manufacturing
» Joining
» Assembling
» Inserting
SpreadFitting
Placing on top
Shunting
» Press fitting
Forming
v Separating
» Chipping
v Disassembling
» Dismantling
» Coating
» AdditiveManufacturing
Operation
Handling
SetupProcess
» Inspecting
» Port
MaterialFeature

v

v

SMA Assembly Module 1 e

Ontology Meta View
URI: http://siemens.com/knowledge_graph/cyber_physical_systems/sma/equipment#AssemblyModule

Description:
SmA Assembly Module 1 is the assembly module in the production line in stage 1.
Types Part of / has Part
Direct Types: Part Of:
« PortalRobotAssemblyModule » SmA Production Line Stage 1
Inferred Types: : J 125
* Machinery ¥ gy \ L A
» PhysicalObject E
« ProductionUnit = @
* Resource "P Vs
« WorkUnit (ISA95) & 7 sonmamnt N\
« Assembly Module m"/ "P %,

SmAModul %," &
mAModule \%’% \ \ /

P W o
'-P ¥ s o) Pt T PN StorageModule!
S
Production Skills : T > P
s N
) g’ o % SmA Produiica Line Stage 2 E
& MiddlePartBackbonel § o ol )=
4 2 \ La
Filter Results ¢ / &
g 'P i o SmA Assembly Module 3
Performed by § Lo | ”..
Skill device U![, ) '_",."'& SmA Recyclig odule | i
» B St Backbonel
InsertBlockByAssemblyModule 1 SmA Assembly "P R "P \

Quick Links ~ Account ~

li
&

Connected parts

View Graph: Connections and Parts
View Graph: Detailled Connections

‘ -t

Y
ot g
s Sma¥Assembly Module 1

T

=Y

metaphacts

SIEMENS
lug,u«ui(y-foru{z

Visualization of
manufacturing
knowledge in
metaphactory for
user interaction
and transparency
over the knowledge
graph
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Smart Manufacturing at Siemens Technology

metaphacts

e SIEMENS
lu,a\m'ly{.ru(g uick Links ~

S/ SMAPRODUCTION LINE STAGE 2 Pr

aocer ' ‘ : e 8 lhg,ehuit‘y for U{Q

SmA Production Line Stage 2w

Ontology Meta View
URI_ htto://siemens. com/knowledge_graph/cyber_physical_systems/sma/equioment#ProductionLine Stage2

== L PO —
iy iR _
SmA Production Line Stage 2 ist the production line of the SmA project in the second stage of expansion.

DPP9 Production Line Description

Partonomy  Processes

Demonstrator
on Line Stage 1 Attributes Ports Skill Matching

p—— Smart Manufacturing Planning
1-017572-ex (Charging) SmA Recycling Module 1 Mount Baseplate free a n d Exe c u t i 0 n

Part of / has Part Connected parts

SMAA: Module 3 -
. A B SmA Empty Module 1 Mount Baseplate

SmA Empty Module 1
SmA Recycling Module 1
StorageModule1 1-017573-ex (Inserting) ®

¢ Manufacturing Knowledge
Bilichii il Graph to capture heterogeneous
1-017578-ex (Dismantling) SmA Empty Module 1 Recycle Product by Worker

SmA Recycling Module 1 Recycle Product by Robot d ata S 0 u rce S an d e X pe rt

“ONE OF THE REASONS WE knowledge
S CHOSE METAPHACTS WAS *+ Al-based knowledge graph

Ingeanuily for tife Quick Links ~  Account

= BECAUSE OF THEIR application to automate the
SmA Assembly Module 1 s 3 . . .
L EXPERTISE WITH CREATING allocation of suitable production
AND MANAGING ENTERPRISE .
equipment

KNOWLEDGE GRAPHS AND
BUILDING TAILORED * Reduced number of plans human

a3 Model

Ontology Meta View
URI: http/siemens. comvknowledge_graphicyber_physical_systems/sma/equipment3AssemblyModulet

Structured Search

Taxonomy || Partonomy - Fxocesses m:sp;::uy Module 1 is the assembly module i the production line in stage 1 ’ g
o | op— APPLICATIONS ON-TOP. manufacturing planners need to
e wopars review from approx. 1,400 to just
o o A ity - Steffen Lamparter =0 _ o
) & C E Head of Research Group on » Feasible and affordable realization
m( o g% | gfemantlcs and Reasoning of low-volume orders
\ & iemens Corporate Technology
Ot A
Production Skills 3 : - \

Performed by

Fitter Results

. [ ¥ et
skl device s S R Sl
InsertBlockByAssemblyModule1 SmA Assembly ey
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Turbine Spare Part Management at Siemens Energy

metaphacts

« Turbines are complex engineering products
« Individually tailored to a customer use case

« Heterogeneous digital representations
of turbine configurations and
a multitude of customer-specific spare
parts catalogs and maintenance packages

« Downtimes are costly

Siemens Energy significantly
reduces manual effort for spare
parts management of large gas
turbines with metaphactory and
Amazon Neptune

SIEMENS -,
r '] N\ SIEMENS
e e rG / W.METAPHACTS.COM lingemaity for ife metaphacts
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Turbine Spare Part Management at Siemens Energy

metaphacts

_. SIEMENS
F ;2}5-8000H(1.3) lhgfu\uify-forlj{z

| A ;\AE5000134 A MBO%OOSS
CABLE GLAND © CABLE GLAND
ggi;zéOOOH <« isPartOfframeFamily P 58KH_ISP __INITIAL-S_MO4A_M...

: ) : Excerpt of the
Knowledge Graph
showing a request

I item and connected
58KH ISP MBBGH10 tainsRequestitems | R MB000134 resources

28




Turbine Spare Part Management at Siemens Energy
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& Display contents of SEF Package

Criteria
Anchor ID* © Functional Component ©
800967 | SGT5-8000H | Pengerang 11 X v CPEN1 | ACTG MECHANISM COMPR INLET GUIDE VANESx ~ x
+ Add anchor id + Add functional component
Rek @ 711 Class
v x - x
+ Add rek +Add z11 class
Results
Filter Results
Unit Item Chain Material FC rAll REK
800967 MBCPEN1_00h P0001402200 CPEN1 CPE00 z
ACTUATING MECHANISM, VANE 0
800967 MBCPEN1_0001_0004 P0001400400 CPEN1 CPE51 u
LEVER, COMPLETE
800967 MBCPEN1_0001_0004_0001 PG0029949300 CPEN1 32041 P
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Intuitive end-user search interface across
the fleet of large gas turbines
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| Visual exploration of spare parts




Live sensor data integration with the Knowledge Graph

Real-time Live Sensor Data Retrieved via Federation and
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Hubauer, Thomas, Steffen Lamparter, Peter Haase, and Daniel Markus Herzig.
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Ephedra Federation

External time-series
data is virtually
integrated with the
Knowledge Graph

End users have one
integrated view

Siemens Mindsphere

"Use Cases of the Industrial Knowledge Graph at Siemens." In ISWC (P&D Industry). 2018.
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Turbine Spare Part Management at Siemens Energy

“THE KEY ADVANTAGE OF METAPHACTORY WAS THAT

WE COULD EASILY VISUALIZE OUR DATA DURING _ _

DEVELOPMENT FOR EARLY FEEDBACK FROM THE BUSINESS el e m} Goal: Smart and targeted maintenance

ALLOWING FOR DATA QUALITY IMPROVEMENTS, AND FAST of spare parts of large gas turbines

AND TARGET-FOCUSED DEVELOPMENT OF OUR SraLE oLaro Shmie cuavo o

DATA MODEL AND APPLICATION.” N\ e Challenge: Heterogeneous digital
N representations of turbine

Paul Zolhowski SGT5-8000H . y 58KH_ISP __INITIAL-S_MO4A_M

configurations and a multitude of
customer-specific spare parts catalogs
and maintenance packages

Section Lead- Post Documentation, Siemens Energy
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« We support research!

« Ask for an edu instance or academic license

 https://metaphacts.com/get-started

« Request a demo instance, runs for two weeks

or get a docker image and run it on your laptop



https://metaphacts.com/get-started

metaphactory trial

2 https://metaphacts.com/get-started

2> Get a docker image and run it on your laptop
Y Also available on & awsmarketplace

|_|_|

Control over your graph
database choice

metaphactory is validated on:
Stardog, Ontotext GraphDB,
Amazon Neptune, Blazegraph
DB, Franz Inc. AllegroGraph,
MarkLogic, Oracle Spatial and
Graph, OpenlLink Virtuoso,
RDFox, and AnzoGraph.

4
Tutorials to get

you started
included

4

Full & exclusive
control over your
instance

&

Immediate
access after
registration

Bring your own
data or use our
tutorial dataset
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14-day
trial
period

ao

Free support
during the
trial period
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Join us! =7
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Job openings

While in academia

« Internships on selected topics
« Theses and disseration topics WS . | [ A £ A
° COO pe rations in researCh prOjeCtS Enter;;ﬁs; éales Manage; SeniorSftwaeEngineer Web DeveloperrforKnowledgeGaph

Applications
JOB OPENING JOB OPENING
What you'll be doing You will be part of the Your Role You will be part of our product JOB. OPENING
metaphacts sales team, where your development team and work together with our Your role You know how to build beautiful Web
responsibilities start with analysing customer product manager, architects and fellow software applications, how to design interfaces that
requirements and mapp... engineers on fu... customers love, and you do this on top of our

After graduation

« Open entry level and senior

positions ; &\

« Locations across the globe and

Technical Consultant - Knowledge Graph Internship - Software Development Internship - User Experience &

. Technologies Interaction Design
remote work possible
OB OFENIIG At metaphacts, we always have a range of OB OnENING
Your role You will be part of our professional challenging topics in the area of semantic At metaphacts, we always have a range of
services team, where your responsibilities start technologies where we continue to look for challenging topics in the area of semantic
with understanding and documenting customer student input. Al topi... technologies where we continue to look for
requireme... student input. All topi...

Talk to us! ©

https://metaphacts.com/company/career
I




