The Power of Networks

Why The European Railways Needs a Knowledge Graph
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What Makes a Great Rallway Network?

> h

W Princess Tshai Claudia Jones
Bob Travers N
\%&A Leslie Hutchinson
Ny Robert
n %*\' Adams Katherine
John Charles 3 Auker
Roy Everton James % Black Trans
Francis Weekes Peters . Alliance CLR James ( = ] m
Leslie \
F 4
James
Clarke 3
George " George Edward William £ -
' : assa D D
Joseph Emidy Africanus Kendrick o~ aggers Garrison
Harry
William Cuffay Edward George
Ayuba Berry
George Bridgetower Suleiman Thin
Diallo Black BLK Arts = d',A
Li 3 udain
Jonathan Strong Joseph neis) ) o ®
Johnson
Esther and
Ben J%e The Yaa Rebecca
vonwu Casely-Hayford Centre | Billy Waters
—_rt i3] Black Art &
Thomas Roy AK An'done "5@,:\ .éaer::es ) Joanne Campbell
oubise Williams Heath ‘ Y @
Diane
Ukawsaw Charlemagne Q
1goano Gronniosaw %%
Gegﬁide Edmund %ﬁ\ @
irtman Jenkins Arthur
William Tom \ Wharton
Juaque Brown Molineaux Olaudah \
: z Equiano - \ Fanque
® &
Scipio Mary Catalina Dido Ignatius Francis Barber John Deman
\fricanus Prince of Motril Elizabeth Sancho f

Belle

Ivory Bangle Lady

Dorothea A Hendry
Andrew Salkey

|
Richie Riley ( = m J

Ve

Cecile Nobrega

Briton Hammon

Cesar Picton

= F
I BlackOut UK

Patti Flynn

Joanna
Vassa

Darcus
Howe

Althea
McNish

Richard Baker

Patterson

John
Perkins

Marlene B

Sam U Mc

BilL R

Michael
Akintaro

Rich connectivity
between stations

Minimal friction
between journeys

Designed around
actual routes people
take

Branches and trunks
— like nature

Common Standards



Networks Are Nature's Pattern

* Root systems

* Ecosystems

* Blood vessels

* Brains




Our Digital Infrastructure I1s Also a Network
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The Internet:
networked
computers

The Web: a
linked network of
documents

Neural networks:
trained on text
connections



But Our Structured Data 1s Still In Boxes!

PEOPLE
Parson ID First Name Household

111 [Ben 21 Longview Road

1112 Bob 22 Longview Road

ORDERS
Order ID Amount Product 1D

2222 |515.99 55555

3333 583.00 55556

PRODUCTS

Product ID Name Category

Bridesmaids RomCom
Fight Club Action

COLUMMS
Model ID Column Description

First name The persons name
Order ID The ID of the order
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REST

* Tables, silos,
flles

* Primary/foreign
keys — at best

* Data iIs the odd

oneout-1Itisin a

Box - notin a
Network!



The Solution: A Network of Data
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What Is a Knowledge Graph?
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Every item has a
URL and the URLSs
Hyperlink to each
other

Use RDF to
describe data like
HTML described
documents

Use shared
vocabularies to
define meaning



What Is an Ontology?
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Schema.org

Recipe
A Schema.org Type

Thing > CreativeWork > HowTo > Recipe

Validate

Action

is-a
Romantic-Comedy
is-a
Category
Product
sart-of _
i Household
Person

[more...]

A recipe. For dietary restrictions covered by the recipe, a few common restrictions are enumerated via suitableForDiel. The keywords property can also be

used to add more detail.

Property
Properties from Recipe

cookTime
cookingMethod
nutrition
recipeCategory
recipeCuisine
recipelngredient

recipelInstructions

recipeYield

suitableFoxDiet

Expected Type

Duration

Text
Nutritioninformation
Text

Text

Text

CreativeWork or
lemList or

Text
QuantitativeValue or
Text

ReslrictedDiet

Description

The time it takes 10 actually cook the dish, in ISO 8601 duration format,

The method of cooking, such as Frying, Steaming, ..

Nutrition information about the recipe or menu item,

The category of the recipe—for example, appetizer, entree, elc.

The cuisine of the recipe (for example, French or Ethiopian).
A single ingredient used in the recipe, e.g. sugar, flour or garlic. Supersedes ingredients.
A step in making the recipe, in the form of a single item (document, video, elc.) or an ordered

list with HowToStep and/or HowToSection items

The quantity produced by the recipe (for example, number of people served, number of

servings, elc).

Indicates a dietary restriction or guideline for which this recipe or menu iem is suitable, e.g

diabetic, halal elc,

* Model
Meaningful

Abstractions

* Share the

Ontologies using

HTTP



Why This Matters for Rail

Data Graph Al

* Rall data becomes
machine-navigable

* Supports Al,
reasoning, automation

* Builds a digital twin of
rall infrastructure




The New Shift: Physical «» Digital

_ * Simulate the real
[ world with digital
- twins

* Manage complex
systems digitally

* Use Neural
Networks and
Computer Networks
to Improve Rall
Networks




Final Thought

A well-organised railway network is a sign of a healthy
socilety.

In the age of Al a well-organised data network Is the sign of
a healthy railway.
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