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Objective

* How to buy a set of software and hardware building blocks that will be part of
the UDT implementation taking into account:

* The technological stack involved in UDT.
 City governance and internal organization.

« Public procurement particularities specially when they come to I'T-related purchases.



Outline

* Objective

« Setting the scene:

 What is needed to buy? The technological stack involved in an UDT.
« Who needs to buy? The impact of the municipality organitzation.
 How should it be bought? The public procurement framework

* How to procure digital twins?

« Examples of architectures and use cases



Setting the scene. What is needed to buy?

e |T related vs. not-IT related

 Hardware e Software e Data



Setting the scene. What is needed to buy?

e |T related vs. not-IT related

« Hardware » Software « Data
« Data collection « Data processing  Own data
« Data transportation « Data visualization « Third-party data

Data storage

Data computation

Data visualization



Setting the scene. What is needed to buy?

Your city

EU LDT Integrated Environment
Tools Central Hub

Interoperable Europe Collection

Dissemination Platform

EU LDT Marketplace
Marketplace

Data Acquisition

EU LDT Data Platform

Self Data Collector & Integrator

EU LDT Data Space Ready
Integrate with 3~ party data

EU LDT Data Modeller

Synthetic Data Generator

EU LDT Al Notebook
EU LDT Federated Learning

From Data to Knowledge

Create models or use the ready-to-
use ones from the Marketplace

EU LDT Use Cases & Scenarios

Simulate What if

Scenarios
Run scenario simulations to assess
the impact of various actions

EU LDT Play & Visualise

Visualise the Impact

Get virtual representation of
the scenarios’ simulated

EU LDT Participate

Ask your citizens

Get feedback and
engage with citizens

EU LDT City Innovation Planner

Make informed decisions
and measure

Evaluate the impact, make
decisions and measure

EU LDT Identity Mlyzegement

Security Hub




Setting the scene. What is needed to buy?

EU LDT Integrated Environment
Tools Central Hub

Interoperable Europe Collection EU LDT Marketplace
Dissemination Platform Marketplace
EU LDT Al Notebook EU LDT Participate
. el EU LDT Federated Learning .
Data Acquisition Ask your citizens
From Data to Knowledge
AU EU LDT Play & Visualise Get feedback and
Self Data Collector & Integrator Create models or use the ready-to- . . engage with citizens
use ones from the Marketplace Visualise the Impact
Your city EU LDT Data Space Ready
Integrate with 3= party data . Get virtual representation of ) .
EU LDT Use Cases & Scenarios the scenarios’ simulated EU LDT City Innovation Planner
Simulate What if Make informed decisions
EU LDT Data Modeller Scenarios and measure
Synthetic Data Generator Run scenario simulations to assess
the impact of various actions Evaluate the impact, make
decisions and measure

EU LDT Identity Milyzegement
Security Hub

 + internal knowledge!!



Setting the scene. Who needs to buy?

 City budgets are
typically organized by
areas/services.

« Often, it is not clear
where the IT-related
budget is situated.

Amounts in millions

of euros.

Social services and social development

3924
4387

Community well-being

4032
19,0

Public safety and mobility

373,8
396,0

General services

256,7
273,2

Public transport

183,0
183,0

Housing and urban planning

163,5
175,0

164,2
171,0

o 1618
1694

Transfers to other public authorities

143,3
166,1

Financial and tax administration

123,6
1291

Economic promotion and employment

106,6
1077

e environmen t

63,7


https://ajuntament.barcelona.cat/pressupostos2024/en/

Setting the scene. Who needs to buy?

Centralized IT Services

 City budgets are
typlCa”y Organized by City Service 1 City Service 2

areas/services.

IT Services
« Often, it is not clear City Service 3 | | City Service 4
where the |T-related
budget is situated. Descentralized IT Services
City Service 1 City Service 2

IT Sardces IT Sardoas

City Service 3 City Service 4

IT Servicas IT ServGas




Setting the scene. Who needs to buy?

Centralized IT Services

 City budgets are
typICa”y Organized by City Service 1 City Service 2

areas/services. T Services

« Often, it is not clear City Service 3 | | City Service 4
where the IT-related
budget is situated. Descentralized IT Services

* Keep also in mind that city City Service 1| | Cily Service 2
services colleagues e o
should also have City Service 3 | | City Service 4
knowledge of the use — —

case!



Setting the scene. How should be bought?

« Core principles of public « General tips on |IT-purchases:
procurement in the EU:
* Avoid lock-in situations. Not only
» Transparency break city data silos but also
technology silos.
« Equal treatment
» Use well-known and open
« Open competition (1) standardized frameworks as much
as possible. (or directly use open-
 Sound procedural management source solutions?)



How to procure digital twins. General
considerations

* Most city council areas can be positively impacted by the use of urban
digital twins.

* Trying to tackle all business cases at once can be risky, especially if the
whole framework is not yet deployed.

* The associated computational resources and Return on Investment (ROI)
can vary dramatically depending on the business case.

* An incremental approach should be considered, with a strong reliance on
a master plan defined at the outset.

* Interoperability should be at the core of the strategy.



How to procure digital twins. Considerations
on data collection.

» Use well-known open standard frameworks for data management.
« Consider data security and governance.

» Use as much as possible already existing information.

» Use as much as possible already deployed sensors, or datasets.

* Ensure that sensors planned to be deployed are interoperable.

* |f new sensors need to be deployed analyse the public assets property of
the city council with connectivity.



How to procure digital twins. Considerations
on data processing & visualization

* Processing capabilities:

* Cloud vs. on-premise and data governance
* Re-use as much as possible.

* Integrate as much as possible



How to procure digital twins. What not to
procure?



How to procure digital twins. What not to
procure?

* Your own data:

« Data internally generated

15.6. Serveis de dades

® Data generated by Contra CtO rS L'adjudicatari oferira, des de la fase de cohabitacié dels serveis definida en la gestié de la transicid, accés

public mitjancant serveis de dades web a la informacié de disponibilitat de bicicletes i ancoratges a totes les
estacions del servei Bicing 2.0 i proporcionara, com a minim, les dades segtlients:

X E = Codi d'estacié

Layers

= Estat de |'estacid (operativa / no operativa)

I Brussels Pla
I Royal Monun
fa Brussels Economy and Employment

0 zEUs zone @

[ Ontwikkelingszones 2022 @

(] Development Area 2015 @

» Coordenades geografiques

* = Carrer i nimero

Environnemant

= Altitud

fa Brussels Mobility
I Public Space

= Bicicletes disponibles

™ inf (i)

M stib stops @

M stib lines @

 deliin stops @

W deliin tines @

& toc points @

W tec lines @

M Arrets Taxis et Collecto @
M Traffic and Network

M Bicycles

= Ancoratges disponibles
= Estacions properes

Les dades s’hauran de proporcionar, segons la tipologia de peticié, en format JavaScript Object Notation
(JSON) o eXtensible Markup Language {XML).

,‘f’

brussels
I perspective.brussels

I European structural funds

M Hydria

I Federal Public Service - Mobility and
I Map backarounds




How to procure digital twins. What not to
procure?

« Data owned by other public administrations:
« Metropolitan area institutions

* Regional / national government bodies




How to procure digital twins. What not to
procure?

« Some third-party data




Examples of architectures



Examples of architectures
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Examples of architectures

EU LDTs toolbox for Smart
Cities & Communities

S ——

D05.02 Public report on the LDT Toolbox detailed
specifications requirements

Deloitte. W"‘. 02“ intellera  ypg@mm techn¢

CNECT/2022/0P/0098 — Procurement of the Technical
Specifications for the Twins (LDTs) Toolbox

Source:
https://op.europa.eu/en/publication-detail/-/publication/efca9b7b-3b27-11ee-bd8d-
O1aa75ed71a1/lanqguage-en
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Examples of architectures

Visualising technical building blocks along ambition levels

4 - Intelligent

... 2- EXxperimental 3 - Predictive
Integrated environment [ Case & Scanario manager
| i< aii Analytice & Wisuak )
[ Gwsi::;g::::s‘ T ] [ " uccosn.lmi:tfamr ] [ Extended reality [AR/VR sarvices]

Collaboration & Community
management

Integration Data workflow and component orchestration
[ Interaction service ] [ Meazsage hrokar ]
| Asset registry I
Anal‘ftics [ Madal catalogue ]
(Algorithm & models) Federated Learning ]
service
[ hodel abstraction Service ] [ Algorithms & Maedels ]

Data replication Data Catalogue Event data Data space connector
client publishing
[ Context braker ] [ Symthetic date ] l laT agant I
generation tools

Data
Data components & services [ Data Query service ]

)

] Fallayer

[ Data storage: Data Lake, data warehouse, data lakehouse
secuﬂw [ Identity manager ][ LIser manager ]‘[ Encryption tooks }
T ArCess manager
loT & Edge 10T & Edge
Sersors [ actuators

Figure 6: Visualising BBs described in Use case narrative



Examples of architectures

3.2.18 Building Block 18 | D«

Tab

Minimum Ambition Level

2~k

Kind

Softv

Maturity Level

GFooc

Table 70: Capabilities Table of Building Block 18

Ambition
Level

Capability
Nr

Capability Name

Category

MIM
consider

to

Standards

2 —
Experimental
Twins

10

Data storage

Data

MimM2

2 —
Experimental
Twins

13

Data processing

Data

Internal code

BB.1i

Relevant MIM

MIM

2 F
Experimental
Twins

Data replication

Data

LDES

2 B
Experimental
Twins

12

Data time travel

Data

LDES.
Temporal

3 — Predictive
Twins

Data transformation

Data

SQL, GraphQL,
SPARQL, REST,
LDES, NoSQL




Examples of architectures

EU LDT Integrated Environment
Tools Central Hub

Interoperable Europe Collection EU LDT Marketplace
Dissemination Platform Marketplace
EU LDT Al Notebook EU LDT Participate
R EU LDT Federated Learning .
Data Acquisition Ask your citizens
From Data to Knowledge
slne EU LDT Play & Visualise Get feedback and
Self Data Collector & Integrator Create models or use the ready-to- . . engage with citizens
use ones from the Marketplace Visualise the Impact
Your city EU LDT Data Space Ready
Integrate with 3= party data ) Get virtual representation of ) )
EU LDT Use Cases & Scenarios the scenarios’ simulated EU LDT City Innovation Planner
Simulate What if Make informed decisions
EU LDT Data Modeller Scenarios and measure
Synthetic Data Generator Run scenario simulations to assess
the impact of various actions Evaluate the impact, make

decisions and measure

EU LDT Identity Mlyzegement
Security Hub

For more info see: https://interoperable-europe.ec.europa.eu/collection/ldttoolbox



https://interoperable-europe.ec.europa.eu/collection/ldttoolbox
https://interoperable-europe.ec.europa.eu/collection/ldttoolbox
https://interoperable-europe.ec.europa.eu/collection/ldttoolbox

How to procure digital twins. Use case

» The telecommunications office of the city council wants to
facilitate the access to telecommunication operators to
suitable public assets to deploy 5G infrastructure.

« Data gathering
« Data processing

 Data visualization




How to procure digital twins. Use case

« Parking management and mobility forecasting
« Data gathering
« Data processing

 Data visualization



How to procure digital twins. Use case

A digital twin framework for urban parking management and mobility forecasting
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How to procure digital twins. Use case

* The department of air quality of the city wants to monitor
mobility policies to measure their impact on air pollution

° Data gathering € Mapping L:don’sAirPonuﬁon
 Data processing

» Data visualization
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