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*) or: How to bluff your way to being an expert in semantics .




Let’s talk about language, ontologies,
semantics and data

Why semantics, can’t we just send data
over API’s?

Expectations

What does semantic data look like and

How can we implement this without tears?
Will | get this “It’s so simple, wish | had
known this before” feeling



Language & ontology BT oo
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Semantic Data Model BT eonareo

Containe
rized
Cargo

Transport
means

carries

Vessel 1lisa
transport means of
type Vessel with ID
3 that sails under
the Dutch flag,
carries Cargo_1
with ID 4 and has
containerized
dangerous goods
on board

s under
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Why use semantic models?

Transport
means

They make intuituive sense

They are networks,
just like the real
world!

Knowledge Graphs

You can

reason with
these models

carries

..- ° o
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You can query

and search Containeriz
ed Cargo

through these

models

s under

You can reuse
chunks as
heeded
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Semantic Model refresher )

Node/
Hub/Place

Business
service

Custom item Event 'Person

Transport
means

I Fquipment
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Semantic Model refresher
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Business Actor
Service

@

consumer
product

employee/
employer

4
Customs ‘ Transport Berson
means

> 'y < ‘-‘.»“.".
. speed,
1S_3 direction, time
Type of No.of
packages packages

assocation vessel w truck U
Q specialization (is_a)

FEDeRATED Semantic Model



Semantic Model refresher

Digital Twin

DigitalTwin_detail

Classification_detail

Classifications

Event

Classification

Physicallnfrastructure_detail

Service_detail

Business Service

o o
o®
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Physical Infrastructure

......

Classification
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About events

Abstract concepts
Event
EventAtomic
EventComplex

Events as we know them
EventArrival

Event

ATAEvent

ETAEvent

CargoEvent
BulkTransport
EventDischarge
EventGoods
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DischargeEvent
EquipmentTransportEvent
ContainerDischargeEvent
EquipmentLoadEvent
ContainerLoadEvent
PushBargelLoadEvent
RailwayWagonlLoadEvent
GoodsEquipmentEvent
StripEvent

StuffEvent
GoodsTransportEvent
LoadEvent
BulkLoadEvent
GoodsLoadEvent

‘ Y FEDeRATED

DepartureEvent
ATDEvent

ETDEvent
DropOffEvent
DropOffTime
WindowEvent
GoodsStructuringEvent
MergeEventPackaging
EventSplitEvent
UnpackEvent
PickupEvent
PickupTimeWindowEvent
ComplexEvent
CallEvent






The future of data systems...
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One last ad: Linked Data is the secret

Traditional platforms:

* Only access data that is within
the database of your system and
any data you can access via an
API.

Locked Data
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Linked Data platforms

Access any data anywhere in
the world that represented in
the RDF format.
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Linked Data

FEDeRATED Semantic Model




Time to get BT roemareo
Don't

Case A Worry ' B

Your IT platform pro be hGPPY l“ “IT platform probably
- has an ontology — —_ es have a database

- uses semantic tect ' @ es has a data model

- has graph query cz - 1 be queried by SQL

- uses linked dat - has an API

i
,:r .\(v \
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Strategy to get from Case B to Case A s

1) Do a PoC
2) Limit the scope ‘

3) Wrap it up

4) ...

5) .. e
) 3

10) Upgrade your platform ‘

FEDeRATED Semantic Model



LL implementing semantic strategies LT ceonarso

Do a PoC Limit scope Wrap it up Upgrade your LL
Do a parallel Implement a Put a wrapper Develop a full
proof of concept limited scope around your LL semantic

implementation

FEDeRATED FEDeRATED

Your LL ’ Your LL Your LL system

system system
RATE
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Semantic
technology
the easy way
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For example: LogisticsService T

From the FEDeRATED Semantic Model
(http://www.federatedplatforms.eu/index.php/developer-portal)

LogisticsService
Any service that is provided to a customer by a logistics or transport service provider.

Property Description

usedTransportEquipment Transport equipment involved with the logistics service
serviceName Each type of logistics service can be described using a name.
usedGoods Goods that are part of the logistics service

usedPackagedProducts  Packaged products that are part of the logistics service

usedPackage Package that is part of the logistics service
usedTransportMeans Transports means involved with the logistics service
haslLocation Location of the logistics service

.. ° a
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http://www.federatedplatforms.eu/index.php/developer-portal
http://www.federatedplatforms.eu/index.php/developer-portal
https://federated-node-1.westeurope.cloudapp.azure.com/documentation
https://federated-node-1.westeurope.cloudapp.azure.com/documentation
https://federated-node-1.westeurope.cloudapp.azure.com/documentation
https://federated-node-1.westeurope.cloudapp.azure.com/documentation
https://federated-node-1.westeurope.cloudapp.azure.com/documentation
https://federated-node-1.westeurope.cloudapp.azure.com/documentation
https://federated-node-1.westeurope.cloudapp.azure.com/documentation

Example: KLM ExpressPlus! service® BT rcoenareo
In JSON-LD format, i.e. JSON with extra bits

{"@id": "'https://www.Iivinglabserver.nI/federated/kIm/services/expressplus",
"@context": {

"bs": "https://ontology.tno.nl/logistics/federated/BusinessService#", Prefixes
"dt": "https://ontology.tno.nl/logistics/federated/Digital Twin#", (shortcuts)
. oy.tno.nl/logistics/federated/Physicallnfrastructure#"

b

"@type": "bs:logisticsService",

"bs:usedTransportEquipment": "dt:ULD",
"bs:serviceName":”"KLM ExpressPlus”, The data
"bs:usedTransportMeans": "dt:Airplane”,
”bs:hasLocation": "pi:city#AMS"

} * Example only, this service doesn’t exist
s8]
o

]
= FEDeRATED Semantic Model
®




Same example in “Turtle” )
i.e. TTL, i.e. Terse RDF Triple Language (Turtle)

@prefix bs: <https://ontology.tno.nl/logistics/federated/BusinessService#>.
@prefix dt: <https://ontology.tno.nl/logistics/federated/ DigitalTwin #>.
@prefix pi: <https://ontology.tno.nl/logistics/federated/ Physicallnfrastructure #>.

<https://www.livinglabserver.nl/federated/klm/services/expressplus> a bs:LogisticsService ;
bs:serviceName ”KLM ExpressPlus" ;
bs:usedTransportEquipment "dt:ULD" ;
bs:usedTransportMeans "dt:Airplane” ; We need RDF for
bs:hasLocation": ”pi:city#AMS" >PARQL queries

FEDeRATED Semantic Model



LL implementing semantic strategies LT ceonarso

Do a PoC Limit scope Wrap it up Upgrade your LL
Do a parallel Implement a Put a wrapper Develop a full
proof of concept limited scope around your LL semantic

implementation

FEDeRATED FEDeRATED

Your LL ’ Your LL Your LL system

system system
RATE
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The PoC strategy” o T conareo

1 day 0.5 day 0.05 day
(mostly (mostly (mostly
research) research) coffee)

Load your Announce
. . Turtle that your LL
document to semantics are
the server live!

Dataset: /ds

b >
b >

A
A
Qauery  uploadfies  Zedt @i
- SPARQL query
------- To try out some SPARQL quer

fo
your
EXAVPLE QUERIES
‘Selection of rples  Selecton of casses
pppppppp
- o s oW xd ©
————— — ———— o SPARQL ENDPONT contenTTve
fds/query

e.g. Apache Jena Fuseki
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ANhniit CSDARNI

1 v PREFIX bs:<https://ontology.tno.nl/logistics/federated/BusinessService#>
2 SELECT ?service ?predicate ?object

3 v WHERE {
4 ?service bs:serviceName ?object.
5 |}

6 LIMIT 10

QUERY RESULTS

2 BRESEM Raw Response 3
Showing 1 to 2 of 2 entries

. A i
service v predicate

Search: Show entries

b

9 object

<http://www.skystrategy.com/federated/express>

<http://www.skystrategy.com/federated/expressplus>

"Express"

"ExpressPlus"
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LL implementir_ semariuc strategies LT Feoenareo)

Do a PoC Limit scope Wrap it up Upgrade your LL
Do a parallel Implement a Put a wrapper Develop a full
proof of concept limited scope around your LL semantic

implementation

FEDeRATED FEDeRATED

Your LL Your LL Your LL system

e
RATE

system
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Time to upgrade

What if we generate TTL files automatically and upload them to our SPARQL server?

+ IOy
|
de
e Write queries to B * Transfer these docs to -
extract data that you _ your SPARQL server k=
want to share across * Write a converter or and let your partners
the FEDeRATED formatter (like a know you’re open for
Network of Platforms stylesheet) to present business
your data in TTL
format.
NG - J

e And why not use

\
your SPARQL engine
to query the other
FEDeRATED
platforms...”?
Transfer to
SPARQL

FEDeRATED Semantic Model



For the architects (others look away please: s

LL Platform LL SPARQL server
(o] ole) Partner queries
00 A | 00 < [
00 A 00
I g — J L
3 s — >
» Your queries
L |e—og YouDB | SPARQL >
Database queries Data sets
— —
‘ Your =
SPARQL TTTT
queries
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And now for
real...

...but take a
break first
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LL implementing semantic strategies

Do a PoC Limit scope Wrap it up Upgrade your LL
Do a parallel Implement a Put a wrapper Develop a full
proof of concept limited scope around your LL semantic

implementation

FEDeRATED FEDeRATED

Your LL ’ Your LL Your LL system

system system
— FEDeRATED Network of Platforms ——

FEDeRATED Semantic Model



Back to semantic basics BT courarso.

The world and
language of
“*imodal and

ontology  arated

FEDeRATED ocui. v MODEL

Aviation Maritime
ontology

ontology The world
The world ontology and language

The world 4 f Road
and language an ang.uage The world of Roa
of rail

of aviation and language
ontology of maritime

FEDeRATED Semantic Model




What do each of these modal ontologies sz
look like?

ontology

ontology

ontology

ontology
ontology

ontology

FEDeRATED Semantic Model



There is more.. 4 T

Request for
quote

Offer
management

@

Business Delegation
choreography

¢ %

Freight

transfer Booking

Access
management

Exception
handling

FEDeRATED Semantic Model



For the humans )

Just maintain the FEDeRATED,
modal, business sectors &

'\ processes and APl semantic ) FEDeRATED
models. ) » network of
ontology | )
- platforms
ontology The rest is automatically
updated...
ontology —— .
sl — Ordinary API
) » for REST JSON
ontology — service

ontology
ontology

ontology

ontology

FEDeRATED Semantic Model



For the techies: SPARQL performance?

FEDeRATED Semantic Model



Let’s talk about language, ontologies,
semantics and data

Why semantics, can’t we just send data
over API’s?

(L0

Expectations met?

|||. What does semantic data look like and

?0\ How can we implement this without
. ° tears?
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@
/ What's next?

Topics you want to
hear more about




D EV POST Hackathons Projects Search hackathons n Host a hackathon O
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YW My projects Participants (1) WResources  Rules'  Projectgallery Updates Discussions

e Submissions open soon View schedule

Multimodal Hackathon Amsterdam

May 20 - 22, 2022

.- - - ~ord and Maritime APIs for the logisti  supply chain
20-22 May 2022 Q Startup Village -

Amsterdam

Who can participate $15,000 in prizes

- Above legal age of majority in country - All countries/territories, excluding

ofresidkence =~  standard exceptions. -
- Team required: 2 to 7 members

View full rules @ Fintech loT Machine Learning/Al



