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COMPANY FACTS

. metaphacts GmbH . Independent software vendor
. Founded in Q4 2014 . Privately-held, owner-managed company
«  Headquartered in Walldorf, Germany «  Platform for knowledge graphs and
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,ease onboarding into the world of
enterprise knowledge graphs”

=

metaphactory

end-to-end Knowledge Graph platform
for Knowledge Graph mangement, rapid application development and
end-user oriented interaction with Knowledge Graphs

T
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Knowledge Graphs for Industry 4.0

« We will look at a blueprint for the Industry 4.0

« Based on Knowledge Graph applications
in use by several customers

« Automotive suppliers

« Machine manufacturer

« Our reference customer with
the most use cases and expertise is

SIEMENS
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Industry 4.0 Use case

metaphacts
« Operator of a large, world wide machine park =1
« Machines are integrated in production processes ®°°°

« Many distributed, separate data sources /\4 o
WSS

« Design database
« BOM and parts specifications
« Supplier information

« Configuration database @ /
« Customer sales database %

« Maintenance and service database @

« Operational database

« Live sensor data % j
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Service and Maintenance
metaphacts

4 N

,We saw that pressure pipe A from supplier S
breaks early in humid climates when exposed to
temperatures above 100°C."

« Where is pipe A in use?

| start searching
«  Which machine type uses pipe A? for an answers” Al

« Which machines are located in humid climates?
« Which pipes are exposed to T > 100°C?

A




FAIRification of Data with metaphactory
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Findable

(Meta)data based on W3C
Semantic standards

IRIs as identifiers
RDF-based metadata

Interoperable
OWL-based ontologies

References and links to
existing data sources

Accessible
HTTP-resolvable URIs
SPARQL Endpoint
Linked Data Platform API

Re-usable

Use of established
vocabularies for (meta)data

Management of data
provenance (VolD)
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Value Creation on the Data Level
metaphacts

 metaphactory supports expert users,
whose core tasks are data management and data integration

« SPARQL Editor and Query Catalog
« Ontology Catalog

e Linked Data Platform

swaL ikt - A 0 O [ oML Queklis- lwn © / ARG Quikinks - Aomic O © ®
Mo / Sysem Settngs / Cuta Imort and Cxport #68ge Home / Ceearate Bodies Ontaogy & 4 m 13 Home / Sporal
o Data Import and Export Corporate Bodies Ontology
e Crtcy : v
ata ort s
PR ——— ] - wanies ol Jrp—
wfdrog: fudd b -
et bt 1
i

Semantic
Web

Data Export & Deletion
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Knowledge Graph use RDF, but... =

metaphacts
« Not all data is available as RDF
« Not all data needs to be in RDF (but the meta data about it)
« Data may continue to live in non-RDF datasources
= ||
- Example —=
I d @ 000
e (Live) Sensor data oog

« Weather / climate data from external providers
« APl to fetch data




Enterprise Knowledge Graphs Span Multiple Data Spaces

) §

End User

=
metaphacto O I /
P Y \ ol
Search Visualization Authoring
Web Component-based Ul
Linked Data Platform Ul Templating --—@
' ogﬁ /> Developer
Ontology Repository Dynamic REST Services Knowledge Graph
Knowledge Graph v
Expert User Management Application -]
Query Catalog Access Control Development -
Platform Services Applications
Ephedra (SPARQL 1.1 federation)
Data Access Infrastructure

1t

|

Relational Database
OBDA/ETL

SES

* R2RML mappings
or query patterns

Graph Database
SPARQL 1.1

SE=

« Multiple graph
databases

e External and internal
data

}

Hybrid Services
REST APIs

102020,

* Machine Learning
Algorithms

« Data Feeds for
augmentation
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Advantages of Enterprise
Knowledge Graphs

» Unlock isolated data silos
« Query across data sources
« 360° view on data

Ephedra - metaphactory’s
federation engine

Virtual and materialized integration of

multiple data sources

« Graph databases

« Relational databases
+ Compute services

» REST APIs
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Data Quality Assurance using SHACL

-

gmow Do all machines
Ensure technical and D e e have a location

logical conformity of
instance data

A

Technical Validation

with geo
L coordinates?
A

24
-

3
. :
.

Use SHACL to create rules and
constraints

e sparal  Quicklinks - Account~ & @ f
Home / Adminlstration / Data Quality FEI s

Logical Validation Less than 50% of

= Data Quality

~

Define syntactic checks and semantic e all pressure pipes
validations that are specific to st D
business uses cases should come from

L one vend&/b
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Value Creation on the Application Level
metaphacts

« Dynamic data requires a dynamic application development

« metaphactory leverages the flexibility and extensibility of the underlying data
model for rapid application development

« Rapid Application Development
« Declarative Web Applications
« Templating
« Reusable Ul components
« “Low-code configure-only paradigm”
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Application Development Cycle =

metaphacts

« Business Owner wants a change in the application,
e.g. show new sensor data in the application

« The usual process development process: e
“I need to see the

reading of the
Send to development team temperature

_ _ L sensors.”
Wait for next sprint ﬁ

Review change and signoff

Upgrade to new version of application ‘

« Weeks until change is available

Write down specifications




The metaphactory Approach to Application Development

1. Choose

¢ HTML5 Components

o Query Component

o Carousel Component

o Table Component

o Graph Component

o Tree Component

o Timeline Component

o Geographic Map Component

o Chart Component

o Ontodia Diagram Component

o Simple Search Component

o Semantic Search Framework
= Example: Structured search
= Example: Keyword search with facets
= Example: Constant search with facets
= Documentation and Example: Form-based search

o Data Input / Authoring Components

o React Bootstrap Components

o Utility Components

o Event System

o CSS Layout

« 20+ HTML5 components
« Visualizations
 |Interactions

2. Configure

<

metaphactory

<h2>Tncoming Statements</h2>
<semantic-table

query=
sErEcT 2pr =y 281 hjee; WHERE
72 2subject

7 2airect <http: //umh se/ontology#directClaim> ?property -

74 } LIMIT 1000

WHERE {

.....

Set config and save
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metaphacts
3. Use
SIEMENS QuickLinks ~  Account~ &
lngenlyfor e

Package-BO

Access Load

000
965612493982

l“,l’h‘lx['ﬁ‘ﬁﬁlﬁlrb"“{M!“\'M i M w en ww \wy“\qw M W“[ "#\sl"“ﬂ‘}'% Q“‘

« Immediately available

“Low-code configure-only paradigm”
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Key Value Factor - Lower Time To Market

metaphacts
Rapid Application Development
« See results early during application development
« Small changes require small efforts
J “ | do small
changes
« Faster turn around cycles myself! 9

Lower Time To Market “
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,Which machines .ﬂ
need a service?“ A

Value Creation on the User Level

 End-users want so solve problems

« QOur goal is to bring the power of semantic technologies to end-users and
hide the underlying complexity by providing the right abstraction layers

e Lower Entrance Barrier
« Faster onboarding

« Wide audience of users




=Y

Structured Search - Guided search experience
metaphacts

SIEMENS
Iua,eum'fy{urb‘(g

~ Find: Drive trains HAS PACKAGE Package where packages fuel type Gas and DRIVE TRAIN OF Plant where plants plant ¢

-'-'f',f ! Drive Train has package @Package remove

@Dpac kage fuel type @Fuel Type Gas remove

AND
N e—
"f,f.‘ Drive Train drive train of dplant remove

WHERE

—

dPlam plant of o Site remove

OQO Oaﬁ OQG

Satisfy complex information needs and get precise results without learning SPARQL

Jayl4 apiH

» drive train of

» has package

B & R

» has operational status

o2

» has application type




GraphScope - Smart Keyword Search over Knowledge Graphs

metaphactory sparql  Quick Links ~

. . e
® airbus a380 @@ owning company X A
@
g
el Company
g
Aircraft @8 owninghiriine Company
AircraftModel -0
Aircraft @ _has Aircraft_Model AircraftModel

Diagram Table

O C +Addelements # & @CearAl @ @ X [@WPNG @sSvG BRDF 8

Arorat
G-XLEH  —owningAirline__,. A, Company
British+Airways

owningAirline’
]

an-+Airling 0 Arine, Company
\ ‘owningAirline. o s p3gg  +PhasAircraft Mode— O e ——ownin gAirline—» Singapore-+Airlines

owningAirli
owningAirline
owningAirline

[ owningAirine__| Aiine, Comper

] Air+Fi
\ |__owningairiine
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GraphScope

Google-like keyword
search over Knowledge
Graphs

Keywords are
interpreted and
translated into SPARQL

Domain and use-case
independent

Unsupervised - No
training needed
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Discovery and Exploration

metaphacts
Knowledge Graph Source External Links
Explore relationships
between entities
A E :;nsgciric utility I E Zg;trol room
B Gonmec ®
\ Search for...

Exploration Bl o T Powe Saton s

Visualize complex relationships in an category combi... >

i nte raCtlve g rap h category contains @ Y >

D i scove ry use category's mainto... €@ Y >

. e . FE— S— descrived by source. @) ¥ >
Extend the visualization to de pict I R sioienion Kt Olidan Hydroslecric Power Station - o

. . . . .. 3] facet of oY > ——

relationships to neighboring entities / _ —
. I
I in’;gernal combustion engine cooling L
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Authoring of Knowledge Graphs =

metaphacts
View Edit # i poae = ®
Edit
[snuerzowen | | changed pressure pipe A in
m— \ machine 100 on Tuesday, Sep 10 )
‘ ° ‘ 20109.

Collaboratively create and
author knowledge graphs
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End User
Interactions

Rapid
Application
Development
Dynamic
Data & Query
Model

We support the entire life-cycle of Knowledge Graphs in one platform

24 I
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Back to our initial use case...
metaphacts

4 )

We saw that pressure pipe A from supplier S
breaks early in humid climates when exposed to

temperatures above 100°C.
! 66 /

,| start searching
for an answers”

« Where is part A in use?

 Which machine type uses pipe A?
« Which machines are located in humid climates?

'
24
-

« Which pipes are exposed to T > 100°C?




| found the machines we need
to service! ©

metaphacts

Smart Data. Smart Apps. Smart Decisions.
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Knowledge Graphs in the Life Sciences metaphacts

Challenges

Many (external) data sources

Different data formats &
Complex domain with many object types SA N O F I ‘
and relationships

30HV 30HU
v QOBYVOL < iprot 0 ‘%
BACH2
Approach Transcription regulator protein BACH2 PN W' Crman ) i -
Integration of 20+ data sources AN c10 — ! -

§ r B . Foea o 2 \ )

Devglopment of a global ontology ‘{ ._ E;ﬁ %Q; 5"@% ,:k; ,?\\;‘
Customization of metaphactory for drug e 0510 agndnny  DODSTHS e e ] =
discovery ENSG00000112182 BAGE st mesgitin Diseass Ontoogy 10

3 @ W Lo BE

Vv O - _

60468 diabetes mellitus type 1 87333-195
KEGG ID Q Sove ths Search Oetintion | [ W sewasmewsec | [0 ase 10 usmng set |
- - = MeSH D drug used for treatment
Benefits & Value Proposition - 6 g e
One-stop portal tfo r]['lore than 1 billion 2 R
ac S ) | Find: Drugs MEDICAL CONDITION TREATED diabetes mellitus type 1 . 7

. M Ramipril
Rich semantic search on a conceptual level Mo D . o P oo coorovia | () wememswe | 4 oo+

Entry points to additional data, in-house Mo026184 an.n h » o

and external 4514007 « resckcwsvmrns O F
Crossing boundaries between private and — ; ‘

open data
Target dashboard
Integrated knowledge representation
Common format ey I ey ] py——
Stable, global identifiers
Federated queries across data sources

A
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Use Case: Cultural Heritage
metaphacts

Challenges

Support researchers and curators in the
refinement and expansion of existing data,
and the creation of semantic narratives and

meaningful visualizations TH E
v BRITISH

MUSEUM
CIDOC CRM-based System: Integration of data

from various sources while allowing for the
data to retain its individual characteristics,
original meaning and perspective

) ResearchSpace

Example Records ~+  Login = @
Customized components for data analysis,
search and collaboration

@ Thing refers to o Place Vesuvius,Mount  reme ove
° Eﬂ Found 120 matches
v - hasmaterialtype(120) @ 04 Toble  Chent
onyx (1) z
opal (1) g
. ... o gt
Benefits & Value Proposition —
Faster and more comprehensive research <t
Whole collection of The British Museum in one e
Knowledge Graph Q
» has technique type (120)
Support for semantic search, Geo search,
semantic annotations & narratives, assertions » tespe 20 Q
and arguments

Researchers find related artefacts and can
establish new links

Semantic and intelligent clipboard for better
collaboration
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Try metaphactory yourself! metaphacts

AWS Marketplace: metaphacts X

c o ® a ws.amazon.com/mar ace/st 61€ ¢ ¥ IN @ ®

&7 aws marketplace i s « Available on the AWS marketplace

Categories v Delivery Methods v Solutions v Migration Mapping Assistant Your Saved List Partners  Sell in AWS Marketplace ~ Amazon Web Services Home  Help

metaphacts GmbH With Free Trial

Visit the metaphacts GmbH Website

{

metaphacts GmbH Products (7)

metaphacts

showing 1-7
About metaphacts GmbH
metaphacts is a Germany-based company '=Ih/ . metaphactory for Amazon Neptune (CF,
metaphacts

offering products, solutions and services for
describing, interchanging and querying graph

s vl s pr o « metaphacts @ AWS marketplace
for visualizing and interacting with knowledge

Starting from $6.38/hr or from $44,690.00/yr (20% savings) for software + AWS usage fees

production license)

graphs. The metaphacts team offers an metaphactory is the platform for knowledge graph management, rapid application
unmatched experience and know-how around development and end-user oriented interaction on-top of Amazon Neptune.
enterprise knowledge graphs for our clients in metaphactory makes authoring, curating, editing, exploring, integrating, searching,
areas such as business, finance, life science, and and visualizing your knowledge graph easy, fast and comfortable.

cultural heritage. Linux/Unix, Amazon Linux 4.14.47-64.38.amzn2.x86_64 - 64-bit Amazon Machine Image (AMI) h tt D S : //aWS = a m aZ O n = C 0 m / m a r ket D I ace /S e | I e r-
B ataphacory for Arzon eptues (G profile?id=a04eaa90-2616-469a-a304-

metaphacts
it license) 96d35bd77641
# % # %% (0) | Version 3.1.0 | Sold by metaphacts GmbH
Starting from $0.37/hr or from $2,793.00/yr (13% savings) for software + AWS usage fees
metaphactory is the platform for knowledge graph management, rapid application
development and end-user oriented interaction on-top of Amazon Neptune.
metaphactory makes authoring, curating, editing, exploring, integrating, searching,
and visualizing your knowledge graph easy, fast and comfortable.

Linux/Unix, Amazon Linux 4.14.47-64.38.amzn2.x86_64 - 64-bit Amazon Machine Image (AMI)
= metaphactory (AMI, non-production
metaphacts
Free Trial license)

# %% (0) | Version 3.1.0 | Sold by metaphacts GmbH

Starting from $2.93/hr or from $22,345.00/yr (13% savings) for software + AWS usage fees

-- AMI-only | use with any graph database -- —- non-production license --
metaphactory is the platform for knowledge graph management, rapid application
development and end-user oriented interaction on-top of a graph database.



https://aws.amazon.com/marketplace/seller-profile?id=a04eaa90-2616-469a-a304-96d35bd77641

Get in Touch!

metaphacts GmbH
DaimlerstralRe 36

69190 Walldorf

Germany

p +49 6227 6989965

m +49 157 50152441

e info@metaphacts.com

YW @metaphacts
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_

~

We are hiring!
metaphacts.com/career

~

)
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metaphactory - end-to-end Knowledge Graph platform

) §

Expert User

) §

End User

/
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metaphactory

"X

Knowledge Graph
Management

O\ llII 4

Search Visualization Authoring
Web Component-based Ul
Linked Data Platform Ul Templating
Ontology Repository Dynamic REST Services
Query Catalog Access Control

Platform Services
S ————————————

Ephedra (SPARQL 1.1 federation)

Data Access Infrastructure

Knowledge Graph
Application
Development

) §

Developer

Applications
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