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How to become part of the network with a node N

Each participant:
* Downloading and installing a 'node’

* Integrate(open)APIs of a node with internal IT
systems

Use case

1. Commonto all participants fortheir use case

2. Integration ofa common ‘multimodalvisibility’ use case
(not yet supported):

* Localization by each participant (local APIs) to cover
its modality/cargo type/...
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driven Semantic Adapter and APIs: Depiide

Node OneApp
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Identical APIs for a use case

Node
Codognotto

Use case specific semanticadapter

common multimodal semanticadapter.
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From case description to on-boarding

Business case

Business case Stakeholder engagement

Stakeholder engagement

Use case description
Use case description

. . On-boarding
On-boarding Apply generic BDI node(s)

Additional
requirements

—_ . Multimodal Localization:
Piloting and evaluation e installation, local API,

Development and
o visibility node . :
integration

Piloting and evaluation : .
configuration

Installation, integration,
and testing

Testing

Use case specific node Applying a multimodal
visibility node




Case description— simple — and complex use cases

Complex use case (next slide):

* Hierarchyof commercial relations and compliance (transaction hierarchy)
* Event sequencing (e.g. UMLsequence diagrams) = event logic and - distribution

Functional specification of events
Functional specification of linked data (e.g. eCMR data set) = SPARQL query
Assign data holder/data user roles
Specify technical setting (systems and platforms to be integrated with a BDI node)
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Example of a transaction hierarchy and sequence diagram

a

Container transport order

Container booking

Booking confirmation

Container transport order

Container transport order Vessel load list

Transport plan
Container pre-arrival

Transport plan

Container pickup

Container pre-arrival

Container pre-arrival

Container arrival

Container drop-off

Container loaded

Container loaded

| Container loaded

e

Transaction hierarchy Sequence diagram




g
Development

* Map functional specifications to the FEDeRATED ontology (initial version of Service Registry)
 Events and SPARQL queries
 Generate SHACL (SHACL validation)
* Generate technical specification openAPIs
 Generate RML (Rule Markup Language) for mapping JSON to RDF
* Generate API code and semantic adapter = basis for integration with back office system(s)
* Configure event distribution — change code in API code
* Potentially include event logic (not yet supported) = requires specific code, inclusion of a
‘pipeline’ like Apache Camel

Slide with screendumps of STH from Theodor specifying the events
Example various steps and example APlcode generated by Stephan
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TH FIT Wizard: Step 1

Edit message model version

Wersion mngt Release notes hessage model Mamespaces Walidatlor synlax Docwementation Acknowksdgements E =

IMPFORT ONTOLOGIES
= fesilirsl vl

I Add Clr|:_;1l;|'2,15-'l.'|¢|:jir_:r|

MESEAGE DEFINITION
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LoadEvent

BASED OM CLASS (FULL URT
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| Add Element I

SYHTAX BINDING (OLD STYLE)

Add Message I

MAPFINGS [MEW STYLE)

Mew MessageMapping




STH FIT Wizard : Step 2

Step 1; Data model version

LoadEvent v m

Search by name QST

[1..1] LoadEvent
[1..1) Has Submission Timestanp
- [0..n] Involves Digital Twin
[1..1] has goods description
[1..1] has goods weight
1 [1..n] Has Gross Mass
1 [1..n] has goods ype code
# [0..n] Dangerous Goods Classificat
o [0..1] has gross mass @
o [0.n] ID @
o [0.0] bROILadingMumber 8
& [0..1] Darrage Remarks @
o+ [0..0] Goods size @
o [0.0] Gross Weight @
& [0..n] Harmonized System Code @
& [0..1] has AWS Humber @
# [0.n] Located AL @
o [0, s invvalvess in @
o+ Ac a0
+ Add next level descendants
= [ [0.n] Involwes Business Transaction
= [ [0..n] Transport movement type
[0..0] Tramspart Moverment I
w [ [0..n] Involved actor
[1..n] Actor website
[1..n] Actor address
[1..n] Actor namea
[1..1] has event type
= [ [0.n] inwohves Physical Infrastructure
[1..n] City LoCode
[1..n] Pestal Code
1 [1..n] Latitude
[1..n] Lengitude
[1..1] has milestone
[1..1] has date

Involves Digital Twin «

Element Walue constraints Usage notes Syntax binding Element mapping

Techn. details

LABEL

Invohwes Digital Twin

ELEMENT NAME

iI\UCl'-'E!SDigil'gﬂTwiI\

HAMESPACE
hitps:fiontology. tino.nllogistics/federated Event#
DEFINITION

This relation estalilishes an asscciation between an Event and a Digital Twin, The exact
meaning depends on the type of Event, which is infarred from thés property and the sacond
association the event has

MIN MULTIFLICITY

]

MAX MULTIPLICITY

]

REF ELEMENT TOr

I Add Message I

SUB ELEMENTS

Visihla Seaonr 4  Min May Kama = attribarta

Slep 3: Summary & export

Developmeant
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STH FIT Wizard : Step 3 (Open API Specification)

Step 1: Data model version Step 2: Message specification Step 3: Summary & export

Configure your Semantic API using the following output

XML syntax JSON syntax RDF syntax CSV syntax OpenAPI| Specification syntax
Open API Specification @®@yvyamMLOJsoN  Message Example
. - -oi
openapli: 3.0.0 e {
I EOT "hasSubmissionTimestamp": "2023-84-18T16:20:55+02:00",
f0llms (erp R e "involvesDigitalTwin": [
version: undefined {
description: 'This OAS Specification was generated by Semantic Treer "goodsDescription™: "b9laf5 37562",
SATVERS:E "goodsWeight": 1,
_ "hasGrossMass™: [
url: "https://example.org/api/vl' 1
description: 'The Example API server.' 1.
paths: "goodsTypeCode": [
/LoadEvent: {r
post: 1
summary: 'Create a resource of type LoadEvent.' )
description: 'Create a rescurce of type LoadEvent.' 1,
e IEE e v "involvesBusinessTransaction": [

4 » I -




STH FIT Wizard : Step 3 (RML Mapping)

Step 1: Data model version Step 2: Message specification Step 3: Summary & export

Configure your Semantic APl using the following output

XML syntax JSON syntax RDF syntax CSV syntax OpenAPI Specification syntax

JSON schema @vamLOJson  Example RML
id: 'https://ontology.tno.nl/logistics/fec ¥ { = @prefix rml: <http://semweb.mmlab.be/ns/rr ¥
$schema: 'https://json-schema.org/draft/202¢ "hasSubmissionTimestamp": "2©23-84-18T16:2 @prefix ql: <http://semweb.mmlab.be/ns/ql#>
title: 'LoadEvent version undefined' "involvesDigitalTwin": [ @prefix rr: <http://www.w3.org/ns/r2rml#> .
description: 'Generated by Semantic Treehous { @prefix ns@: <https://ontology.tno.nl/logist
required: "goodsDescription": "@5b@5e 68d15",
- hasSubmissionTimestamp "goodsWleight": 1, []
- hasTimestamp "hasGrossMass": [ rml:logicalSource [
- hasMilestone 1 rml:source "http://www.example.com/root"
- hasDateTimeType 1, rml:referenceFormulation gl:JSONPath ;
additionalProperties: false "goodsTypeCode™: [ rml:iterator "$"
properties: {} 1;
hasSubmissionTimestamp: ] rr:subjectMap [
type: string } rr:termType rr:BlankNode ;
format: date-time 1. rr:class ns@:LoadEvent
- "involvesBusinessTransaction™: T v 1 v

involvesDigitalTwin:
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Step 4 — code generation

OpenAPI code for testing
Semantic Adapter:
* JSON > RDF

RDF - JSON-LD

Step 5 — containerization (Docker, Kubernetes)




Where to find the code? o reoenareo

https://github.com/tno/federated-bdi

* Source code

 Technical documentation

e Unit and integration tests

e Gitlab Cl pipeline

 Configured for a demonstration use case

https://github.com/federated-bdi/docker-bdi-node
* Docker node

https://github.com/federated-bdi/Kubernetes-bdi-node
e Kubernetes node



https://github.com/tno/federated-bdi
https://github.com/federated-bdi/docker-bdi-node
https://github.com/federated-bdi/Kubernetes-bdi-node

The node functionality ST Fun ey

i
ARQL

Data layer
Triple store

* openAPIs with internal IT systems « Improved data distribution
 Sharing of triples (RDF) between mechanism

nodes (events with links to data) « Authorization based on links
* Simple semantic adapter (openAPls « Access policy evaluation based on

to triples) semantic model
+ Data validation (correctness and « Event logic to validate states
completeness according to

specifications) * Query federation (data provenance)

» Data storage with a triple store 7 SN oF @iy Ry

providing an endpoint for querying SEERE :
(SPARQL) * VCs/DIDs for on-boarding

- Simple data distribution mechanism * Other types of non-repudiation
(type of ‘smart contract’) (log/audit trail) |

» Connectivity: Corda-based * Improved semantic adapter

* On-boarding: Corda network
manager

* Non-repudiation (log/audit trail):
Corda Notary Network
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