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Executive Summary

This deliverable is the final of a series of three (D5.7 [1], D5.8 [2] and this D5.9), covering the
description of the final version of the URBANITE Ecosystem, integrating the final version of the
components developed by the technical work packages. This deliverable presents the final
release of the URBANITE Ecosystem, and it substitutes them.

The main updates are related to the requirements, the description of the components, local
installation instructions and the complete manual version.

The URBANITE Ecosystem architecture remains stable in the core components since the D5.5 [3]
deliverable and is considered as the final structure of the URBANITE platform. The modifications
since then are included in the corresponding section.

The requirements are almost 100% covered, and an explanation for the rest is reported in the
corresponding section. Nevertheless, if some interesting suggestion arises from the evaluation
process, the technical partners will discuss the convenience of including those changes, always

Project Title: URBANITE Contract No. GA 870338
www.urbanite-project.eu
Page 9 of 66
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1 Introduction

1.1 About this deliverable

The main content of this deliverable is the architecture and software of the final release of the
integrated URBANITE Ecosystem, including the final versions of the components as well as the
user manual of the Ecosystem. This final version will be used for the evaluation performed in
the use cases.

This release covers all the technical features described in previous deliverables, regarding
requirements whose last version was reported in D5.2 [4] and the general architecture reported
as well in D5.8 [3].

Moreover, this document includes the approach for the deployment process of the DevOps
strategy used for the integration and execution of the platform in the three planned releases of
the URBANITE Ecosystem.

This deliverable is a self-contained document and replaces previous veNjons as it provides
updated information on all the sections that describe the URBANITE m. This strategy
makes the final description more readable for the final users.

1.2 Document structure %\

The document is structured in four sections:

e The first section introducing the context gela to this deliverable within the project,
explaining the objectives and the structregf th® document.

e The second section gathers the main Req®ggfnents and functionalities covered by this
prototype and the architecture re in§ the components integrated in it.

e The third section presentig€ the installation process of the prototype and its
deployment, so users can test it.

ctions for installing the Ecosystem in a private infrastructure.

e ANNEXII the user manual of the whole platform.

Project Title: URBANITE Contract No. GA 870338
www.urbanite-project.eu
Page 10 of 66
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2 Implementation

2.1 Functional description

The final release of the URBANITE Ecosystem covers the main requirements and functionalities
of the platform.

This deliverable is considered the final prototype of the URBANITE Ecosystem, accomplishing
the seventh Milestone named “Final release of URBANITE Ecosystem”.

In order to set a platform for supporting the evaluation of the different use cases, four
customized instances of the platform have been deployed, so the particular components
developed for each of the use cases can be observed in a separate way.

The platform provides an entry point to the URBANITE Ul from where the users of the different
use cases can access the developed functionalities.

Requirements:

VSPL.01 VSPL should allow collaboration itYusers, enabling co- | Covered.

creation approach. In the cage of NITE, the co-creation
sessions will be orient&address and analyse the
trust

issues/barriers/ lack o f the usage of disruptive
technologies in the pub ctor.
VSPL.02 The users of the Id be able to report needs in the | Covered.

context of the g

use of disrup 6 2

Covered.

VSPL.03

The users of the VSPL should be able to report ideas (possible | Covered.
solutions) to address the lack of trust, usage reticence, problems,
needs of the usage of disruptive technologies in the Urban
VSPL.04 Mobility context.

VSPL.05 The VSPL must allow to evaluate those proposed ideas to address | Covered.
the problems /needs related to the usage of disruptive
technologies by the Public Administrations (Pas) for urban
mobility.

VSPL.06 The VSPL must allow selecting the best ideas to be refined and | Covered.
implemented in the context of the usage of disruptive
technologies by the PAs for urban mobility.

VSPL.07 The VSPL must allow to suggest refinements for selected ideas. | Covered.

Project Title: URBANITE Contract No. GA 870338
www.urbanite-project.eu
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urban mobility.

VSPL.08 The VSPL must allow to select ideas to be implemented in the | Covered.
context of the usage of disruptive technologies by the PAs for

practices.

VSPL.09 The VSPL must allow to host different kinds of resources Covered.
created by the project, i.e., guidelines, methodologies, best

VSPL.10 The VSPL must allow the exchange of information between | Covered.
different participants of different nodes and cities.

Table 2 Data Harvesting requirements (detailed information available in deliverable D3.3 [5] “Data

Harvesting Module and Connectors Implementation v2”)

The harvesting component will retrieve data from various
sources (municipal services, open data portals, GIS, cit
private service providers) with varying formats (e.g. JS
XML) from different data sources (e.g. open/privayE= ey

portals, GIS system), raw data from APIs or data c m

Sensors.

the configured ecurring intervals of varying length

mple, weather data will change more
an map data highlighting current road

DHO02 Data Harvester should allow pagination of la ts of | Covered.
data. This means that in case some dat C s cannot
provide data in bulk, the harvesting t should be
able to fetch only chunks of limited Il data has been
harvested.

DHO3 Data Harvester should be ex h new connectors if | Covered.
new, unsupported data sgeirces are®discovered.

DHO4 Data harvester must &ort at least HTTP(S) and MQTT | Covered.
protocol to fetch thgfdata.

DHO5 For client/server A e harvester will download data from | Covered.

Table 3. Data Curation, Preparation, Transformation and Anonymisation requirement (detailed
information available in deliverable D3.6 [6] “Data curation module Implementation v2”)

DCO1

The harvested data may not be in a format and/or structure
suitable for data storage. In this case, the data will need to be
transformed in an automated way.

Covered.

DCO02

Data curation functionality should be able to clean the data
coming from the harvester eliminating duplicates or error.

Covered.

DCO3

Data Transformation functionality should add an annotation
in the form of metadata to data to help the analysis. This
metadata will be included in the data itself.

Covered.

Project Title: URBANITE

Contract No. GA 870338
www.urbanite-project.eu
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DC04 This functionality shall anonymize or pseudonymize data if | Covered, the new
the need arises. Data anonymization could be done at the | component Data
source or before storing it, depending on the use case. Anonymization has
In any case, URBANITE platform can provide the | been included in the
anonymization functionality for users (UCs) to use it before | Data Management
the data is uploaded/used by the URBANITE platform Layer. It allows a) to

anonymize generic
values by transforming
them to a hash value,
and b) to anonymize
trajectories by
removing GPS
locations outside an
area or by removing
the start and end GPS
locations closer to a
[gjven distance in
- cters.

DCO05 Data validation and quality check. The data @ » Covered.
functionality must be able to validate the data ed Sy
the data harvesting module and its quality bas p&ﬁned
format if encountered data sources h %contain
sensitive information.

DCO06 Functionalities should be provided t orm cleaned and | Covered.
annotated data to common se data models to
guarantee interoperability. It is imRo to note that there
will not be one single commo at that all data will be
transformed into. Inste established formats within the
various domains will be"tar@gted for transformation.

DC07 The data prepara unctionality must check the data | Partially covered by
licenses and pgayideNunderstandable information to the | the Catalogue module
owners and he data. For combined data sets with | including the link to
different ' detects possible compatibility issues and | the JoinUp page to
infor A& how to use and share the data. check licenses

compatibility.

DCO08 The d ration functionality (in case of being an algorithm | Covered.
or process) must:

e provide an API REST for launching the process and passing
the parameters

e or allow an MQTT endpoint to be aware of data
publication and the launch of the process

DC09 The data cleaning functionality must be capable of detecting | Covered.
and removing invalid or missing readings. The result should
then be fit in terms of quality and type, for further processing.

DC10 Some components in the architecture diagram are labelled as | Covered.

“triggered by user”, namely Data Curation and
fusion/aggregation. For this to be possible, they must feature
a Ul that allows for configuration and triggering of the
respective functionalities.

Project Title: URBANITE

Contract No. GA 870338
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Table 4. Data Fusion/Aggregation requirements (detailed information available in deliverable D3.8 [7]
“Data aggregation and storage module implementation v2”)

DFO1 The component should allow to aggregate curated data | Covered
coming from different data sources if needed.

DF02 The component should allow the deduplication of the data. | Covered

DFO3 The data should be mapped into EU vocabularies Covered

DF04 The metadata should be mapped into DCAT-AP metadata. | Covered
DFO03 is required for this one.

DFO5 Weather data coming from different data sources and | Covered with other
weather services will be fused to create improved datasets | datasets as they have
covering more variables been fused as

explained in 2.2.2 of
D3.8 [7]

DF06 The component should allow temporal aggregation of traffic \Covered (Aggregation
data at given intervals, e.g., every 15 min. ponent)

DFO7 The component should allow calculating @w, Covered (Aggregation
minimum, average, and standard deviation va & asets | component)
in a given interval, e.g., daily, monthly, etc.

Table 5. Data Storage & retrieval requirements (i d jf#fformation available in deliverable D3.8 [7]
“Data aggregation and mad¥ule implementation v2”)

The harvested data sho Covered

solution capability.

persistent with a big-data-storage

DS02 The data storagg nent should be able to process and store | Covered.
DCAT-AP comgfiaghm&adata.

DRO1 The data ieWal component must expose APl to retrieve and | Covered.
query tht tored in the different repositories

DRO2 The metadWf stored in the repositories should be accessible | Covered
through a data hub in a uniform way taking advantage of the DCAT-
AP standard and related profile.

Table 6. Data Catalogue requirements (detailed information available in deliverable D3.8 [7] “Data
aggregation and storage module implementation v2”)

DCAO01 The data catalogue should be able to retrieve existing metadata | Covered.
from existing heterogenous Open Data Portals.

DCAOQ2 Data Harvester should be extensible with new connectors if new | Covered.
unsupported data sources are discovered.

Project Title: URBANITE Contract No. GA 870338
www.urbanite-project.eu
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DCAO03 The Data Catalogue has a built-in scheduler that is able to | Covered.
synchronise the federated catalogues (collecting metadata) at
recurring intervals.

DCA04 The data catalogue, being one of the main interfaces to the users, | Covered.
must feature a Ul that covers all relevant functionalities of the data
catalogue.

DCO05 Data Catalogue will provide a wizard to create charts. Covered

DCO06 The Data Catalogue should allow downloading of transformed data | Covered
stored in the URBANITE repositories.

Table 7. Advanced Visualization requirements

other kind of visualization to help with understa de. g.:
e adescription of the layers and base ma
e show different charts and graphsi s
e allow the activation and deactiyati
e allow the user to make pu«@li
charts, graphs, map layers
e allow users to access to ults of the analysis

combination of map layers, heat maps, traffic flow
NG

iew
p layers
ac®essible selected

AV03

The component must allowdsers to interact with the visualized
data by, for instance, gboMng, highlighting, and displaying
additional informatio

Covered.

DPO1

b;& Exploratory Data Analysis requirements

component will provide dimensionality reduction
methods for a better understanding and interpretation of the
data.

Data projec

Covered

DCLO1

Data Clustering component will provide methods that will identify
groups of similar objects in the data (based on user-defined
attributes) and interactively present them to the user.

Covered

SOMO01

The Self-Organizing Map will provide the user with a visual
topological representation of the data, able to highlight potential
clusters.

Covered

REGO1

The regression component will enable the user to investigate the
relationship between different variables, and to actively search
for causal relations in the data.

Covered

PRED.O1

The prediction component will provide an engine to produce
prediction for a traffic/mobility variable defined as a time series
considering a series of time defined features.

Covered

Project Title: URBANITE

Contract No. GA 870338
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Table 9. Traffic Simulation requirements

TSO01 Traffic Simulation component will provide urban traffic | Partially covered
simulation based on the collected data, describing the traffic
flow locally, for specific parts of interest in the city and combining
it in a hierarchical manner.

TS02 Traffic Simulation component will provide the ability to simulate | Covered
hypothetical situations and the effects of different measures.

PSV01 The component should support policy-makers for identifying | Not covered
possible policies that tackle events based on specific criteria.

PSV02 The component should predict and classify traffic flow changes | Partially covered
according to the changes in the policies.

PSV03 Users must be able to select the defined KPIs to evaluate policies. \Covered

PSvV04 The component must assign a score to each policy to help tially covered
decision-making process.

PSV05 Policy-makers will be able to make an informed decigio @ t | Covered
which policies should be deployed in the city. \

REO1 The Recommendation Engine will provide sugge%'o ackle | Partially covered
the potential problems in the city traffic. o ent will
also provide support for identifying possi that tackle

events based on specific criteria.
REO2 The recommendation engine must i§e nd predict events | Partially covered
related to mobility (samples coul gestion situations, high-
emission scenarios, unbalan modalShare, etc.) based on the
analysis of existing model &simulated data. Such analysis
will be supported by evidusly mentioned component as
those related to regres , clustering, simulation, or additional

ones.
REO3 The recom engine should provide support and | Partially covered
suggestions icy-makers for identifying possible policies
that ta ied problems and undesired events related to
mobility on specific criteria. Effective hierarchical multi-
criteria dec®ion models based on aggregated data and a rule-

based approach will be adopted.

Table 10. Analytical Framework requirements

AFO1 The bike analysis sub-component provides an engine to produce | Covered
models to compute OD matrixes for bike city services considering
different timing attributes such as the day of the week or a specific
hour in a day. In addition, different zoning options can be
considered for the calculation.

AF02 The traffic prediction sub-component allows to produce | Covered
prediction models to compute prediction for the flow of vehicles

Project Title: URBANITE Contract No. GA 870338
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at the locations of the traffic flow sensors considering the day of
the week or for a specific hour. In addition to the raw prediction,
the models are capable to provide an interval of confidence for
the generated result values.

AF03

The application SHOULD automate part of the analysis performed | Covered
on the collected data (e.g. extract relevant information and
provide it in a more usable manner)

Note: More analysis modules have been developed, but not reported as requirements. They will
be included in section 2.2.3 as part of the components of the prototype.

Table 11. URBANITE Ul requirements

The Ul must provide uniform access to URBANITE tog overed
components. ”
uulo2 The Ul must be integrated with the DSS visualization gs. Covered
uulio3 The Ul must support different user profiles, qf jfferent | Covered.

functionalities for administrators and final use

uulo4 The Ul must be responsive to support differg Covered.

uulo5 The Ul must allow personalisation thrg SNrCuss Covered

uulo6 The Ul should allow sharing custom da Covered

uulo7 The Ul must include functignalit'®™§or the identification of | Covered.
URBANITE users.

uulos The Ul must allow the vnag ent of roles and groups of the | Covered.
users

uulo9 The Ul must pro tions for user management (e.g., | Covered.

ting and/or editing and/or deleting users).

uul1o The applicati e accessible through a Web Browser. Covered.

2.2 Technical description

2.2.1 Continuous integration overview

The technical strategy in the URBANITE development, adopted and applied along the whole
project, is described in the D5.3 deliverable [3], and it is based on a DevOps approach for the
development of the components.

The software components that make up the final version of the URBANITE Ecosystem have been
implemented by different partners, under different technologies and prepared to be deployed
as docker containers, in order to facilitate the deployment. All the micro-services communicate
with each other through RESTful APIs over the HTTPS secure protocol.

As detailed in the Integration Strategy, the DevOps approach was based on three environments,
as depicted in Figure 1. The Development environment is owned by each developer, provided
by each partner, and is where the software is developed. The Integration environment is

Project Title: URBANITE Contract No. GA 870338
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provided by Tecnalia, and is where the code is compiled, merged, and tested. Finally, the Pilots
environment is where the compiled software is deployed and executed.

Code f(x) & test Packages f(x) & test
L 2 . N4 itbao xG
Each pa rtndl ¥ecnalia il ~o0® o X Amssrdam
| U I P
.qxq FORUM
w VIR
~oe® ~go®
Development Integration Pilots l l
Environment Environment Environment EE ﬂ

Monitoringinfornggtion

Integration test reports
User comments

Testreports

Figure 1. The three environments in URBA

The city of Messina has deployed a local installation of th N Ecosystem, whereas the
other municipalities have used the pilot environments prow y Tecnalia. The description of
the local installation is reported in the ANNEX 1.

The different environments used for the contin s pteMgpation within the URBANITE Ecosystem
are depicted in Figure 2.

Our solution uses Continuous Integragion Continuous Deployment (CD) practices. The
Continuous Integration practice incl the management of the software source code through
a versioning control system and fgf this lyrpose, all the URBANITE components are available in
a private GitLab repository. TheSgjpfab tool is also used for CI/CD in URBANITE. It provides the
option of using branches vilial environments, that have been mapped to the real
environments describedglef us, we have the feature branch, the develop branch, the
master branch, and ranch. At the same time, we have defined the environments

develop, master, environment for each pilot.

The pipeline impl ed ad-hoc for URBANITE is composed by the jobs Build, Deploy, Clean
and Promote. The Build pipeline is triggered automatically at every push of the project in GitLab,
and it automatizes the build of the project, the creation of the Docker image and its push to the
Artifactory. If this previous pipeline succeeds, the second Deploy pipeline is triggered and will
automatically deploy the component to the development environment.

The workflow is the following: when a developer uploads a new version of their components to
the integration environment, the integration process starts compiling the code and testing it in
a temporary environment (Feature branch). Afterwards, the code is merged in the develop
environment, where the whole ecosystem is built and tested again. From this environment, in a
further step, the developer can manually promote the code to the demo Pilots environments.

At any moment, the integrator can clone the actual version to the Master environment to
maintain a stable version accessible, out of the integration up and downs.
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INTEGRATION WORKFLOW

'

(urbanite-deploy REPOSITORY)

*cee

L , 4" gimin
Fentie ' g real Pilots
Branch e s

[ g Fstal/update instances

- . 2 ~,;Ni .
rborvte e3dch org 8443
.

o gmstendam org

W;';';’ Do 809
a Develoser
. RS
[
.‘. Pict resgonuble
Figure 2.URBANITE integration workflo
A brief description of these environments and their functi (this can also be consulted

in the README.md file of the integration reposj ) ere the description of the
environments, the components and their access the installation instructions are
included).
o FEATURE BRANCH: Temporary enyjronige atis created each time a developer wants
to integrate a new version of hjs co ent. It just checks that the new version of the
Urbanite platform builds wi t problems and is destroyed afterwards.

e DEVELOP: Environmengthgt contains the last version of the components running
together. Dedicatedyto t new features, interfaces, and communications among

components. Availa anite.esilab.org:8443.
e MASTER: Con ecific version of the platform, frozen for determined Milestones
if neede cases, the version should be available at urbanite.esilab.org.

e DEMO PILOW Four environments, one for each city, where the integrated platform is
replicated and adjusted to the characteristics of the use cases. It is a previous step for
testing the platform before setting it up in the infrastructure of the municipalities, and
some of these municipalities can evaluate their use cases using these environments:

amsterdam.urbanite.esilab.org
bilbao.urbanite.esilab.org
helsinki.urbanite.esilab.org
messina.urbanite.esilab.org

O O O O

e REAL PILOTS: the possible installation of the platform in each municipality’s
infrastructure. The municipalities that want to deploy the URBANITE Ecosystem in their

! https://git.code.tecnalia.com/urbanite/private/urbanite-deploy/-/blob/develop/README.md
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own infrastructure for evaluating the use cases. At this point only the Messina
municipality has expressed its wish to deploy this real pilot.

Apart from that, in order to support developers during the integration, we provide:

e A Portainer [4] instance that allows access to the logs and the console of every
container in every environment.

e An Artifactory instance to store the images of the containerized components. These
images will be used to deploy the final version of the platform in the real Pilots.

2.2.2 Architecture

The final version of the URBANITE Ecosystem-v3 is almost the same as the one reported in the
deliverable D5.8 [2]. No more important changes have been defined with the exception of the
new component “anonymization”. Every pilot follows the same structure, based on this
architecture and including its particular components, mostly related the analysis and
simulations provided and the data sources collected.

The particular details are explained in the D5.5 [3] and the cd
URBANITE Ecosystem are depicted in Figure 3. The Analytic
modules for each of the pilots and is described in the 2.2.3se

nts that make up the
ork includes different
f this deliverable.

The new anonymization component is described in on of this document.

Virtual SopoLab
$ Keycloak (Identity Mar )

\ {Urbanite Forum)

Data Analysis, Simulation and R: iendation Platform

Analytical Framework

Advanced visualization
(Orange) Machine Ieamlng Tramcslmulalion
model

BuI

GUI

Prediction Exploratory
. Data Clustering analysis [ IReccomendation Engine g Policy simulation and validation
(O + LU i

|__Dataprojecton L1

Self Organizing
J_:| Regression I:: map
Controller — e
AIRFLOW / [ | [
Data Management Platform Dala Storage & Relrieval Dala Catalogue
Data Fusion/Aggregation 4_________) APIS } Ul
ul  Triggered by the user (linked in the UUI)
Data Anonymization /
ul Triggered by the user
Scheduler
Ul Dpata Curation / @
Dat: it
Data transformation ata preparation Data Harvesting
Triggered by the usar Transforming ittothe €
o Cumltycheks F T
Client Side
Microproxies
Data Anonymization Data source Datasource
from the cities form the cities Data source
Additional middleware
Kind of microproies to harvest . anonimyze , and connect data,
We could offer the specification for the microprozxies we will provide the
specification for the interfsces
Figure 3.URBANITE Ecosystem-v3 Architecture
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The Messina use case includes a particular process for exposing data to the URBANITE
Ecosystem. The reason behind these additional components is to preserve the privacy of the
data gathered by the municipality. The so-called Messina Edge components prepare and make
available under a unique endpoint the data to be harvested by the URBANITE Platform,
simplifying the connection with the latter.

The components that comprise this Edge and depicted in Figure 4 are:

e Data importer: this component collects data from the different sources related to the
City of Messina.

Messina data storage: this component stores the data collected by the Data importer.
Data processor: this component exposes the APIs to access the stored data.

GUI: provides a web portal offering information about the stored data and the
specifications of the APIs to access the available data.

URBANITE Cloud Components
URBANITE UI
DATA iy el KEYCLOAK
CATALOGUE <> [ Common Ul Components (IdM)
A
Messina Traffic Evolufi
\ 4
‘ Messina Weekiygfral lows
DATA STORAGE [, «—> TRAFFIC
& RETRIEVAL i SIMULATION
Messina LI CIW reas
A
A 4
.| DATAHARVESTER
& PREPARATION - Messina Edge Components
A
h 4 M DATA 1 | MESSINA DATA
SCHEDULER PROCESSOR DATA STORAGE | IMPORTER
l 1 External
GUI data
sources

Figure 4 Deployed components of Messina use case

The interaction with the URBANITE Ecosystem is through three of the options under the Data
Analysis option of the Messina use case implemented within the URBANITE Ul and consists of a
direct access to the data exposed by those Messina Edge Components. More details about the
Messina use case are reported in D6.2 [10].
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Portainer  Traefik Grafana 1M URBAMITE LI Dashbeard Contraller ID Manager
Bike Analysis Bike Trajectories MNoise
Traffic Simul Traffic Pred 0D from € Trip Chainnin Airfl
raie [AMS + Bl + HEL) [AMS = B} Computatian eunts (At ow
ek

Postgres

Databases Data Storage Data Catalogue
Presto dra
APl
TSDB Database
Data Harvester H. Bllbao H. Messina H. Amstardam

Figure 5.URBANITE Ecosystefg-Wcongfinerized components

The integration process encapsulates
deployments of the URBANITE Ec
composed by one or more Dockeggont

It ponents as containers for facilitating future
stem in different installations. Every component is
ers and presents a REST interface to the rest of them.

The diagram with all the coggpon¥gts and their corresponding containers is depicted in Figure

2.2.3 Componen ¥ption

ated into the URBANITE Ecosystem have been implemented by the
) ¥ functionalities provided cover the requirements established by the
deliverable D5.2 [4].

The technologies used by the URBANITE Ul component are the base for creating the specific Uls
of the different components, needed for interactions with the user. The Ul development team
provided a template with detailed descriptions in the readme file of the URBANITE Ul repository.
This template is built on NGX-Admin [11], an open source dashboard based on Angular [12],
Nebular [13] with Eva Design System [14].

The different components are grouped by layers or platforms, attending to the nature of the
functionality provided. This structure is depicted in Figure 3.
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2.2.3.1 URBANITE Data Management Layer

The Data Management Platform gathers distinct software components that work together to
deliver the key functionalities:

e data harvesting

e data preparation

e data transformation

e data curation

e data anonymisation

e data aggregation/fusion
e data storage.

e data catalogue

Detailed information on these components is available in their corresponding description
deliverables D3.3 [5], D3.6 [6], and D3.8 [7]. The Data Management Layer follows a microservice
architecture.

All the data processes follow a pipeline of steps, i.e., first to impag a metadata from
endpoints on the web, by the harvesting module, second to ch pa® and harmonise the

different kinds of data and metadata by the data preparati %; rmation, and curation
components, and third, once the data and metadata are br@ a common format, to store

in dedicated databases.

Additionally, the Scheduler component manages ntervals for downloading the data
(and metadata), triggering the data importers wgiichin T9n download the data.

These components are not accessible frgq t ANITE GUI and need to be run from a
particular Ul. The data collected by thjs laye used by different components to run their
analysis and simulations. Moreovg#fS¢hrough the data catalogue, metadata describing the
datasets collected are presentedg0 the Mgrs.

The available datasets relat tiUse case and stored in every pilot are described in the D3.3
[5]. Besides, from the time o g of D3.3., new datasets have been included which are:

ach city: map layer that shows the level of noise in the city areas

e Noise simulati
i the day, time and weather (calculated by WP4). These data is

e Ferry stations in Amsterdam.
e 30 km roads in Amsterdam

e Telraam Traffic data (car traffic, heavy traffic, pedestrian traffic, bike traffic): Available
from 1%t Oct 2022 till present.

The main functionalities of the Data Catalogue are related to the discovery of datasets managed
by the Data Storage and Retrieval. It also allows the federation with other existing data
catalogues. The Idra tool is integrated into the platform and adapted to interact with the API
exposed by the Data Storage and Retrieval. Furthermore, it is able to schedule the update period
to check the availability of new datasets or updates related to datasets already available.

At the time of writing the final deliverables in WP3, the Data Management Layer did not contain
an anonymization module as all the data managed by the platform was already anonymized and
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there was no sensitive data. However, afterwards, the Messina pilot managed to obtain datasets
of bike GPS locations identified by a SIM number. These data are considered sensitive data, as a
user’s home, working place and behaviour, can be identified based on GPS trajectories in a time
period. In order to anonymize these bike trajectories, WP3 developed a new component that is
able to anonymize GPS trajectories in 3 ways.

e Anonymization component (new component)

This component provides an API that exposes 3 methods as REST Web Services. The first method
“anonymize”, is valid for any data model. Given a property in the model, the process transforms
the value in that property to a hash value. This method can be used e.g., to anonymize identifiers
or as in the case of the bike trajectories, to anonymize the SIM value.

/anonymize/{city}/{model}/{property}/{value}

The second method, removePointsOutOfArea, removes from the repositgry all the GPS points
that are located outside the area that is provided as input polygon.

/removePointsOutOfArea/{city}/{modeI}/{property}/{vaXtQ
i

The third method, generateAnonymousVehicleTripF Points, anonymizes the
trajectories by removing the start and end GPS locatig, f t jectory whose distance to the
initial and end points is smaller in meters than thej ce “d” value.

/generateAnonymousVehicleTripFrqmVéic ints/{city}

e harvested data so the information stored in the data
istance d=50m. The ebikes anonymized trajectories in

This anonymization process is run o
storage has been anonymized usi
Messina are available at:

ata/getTData/gtfsShape/messina?filters=%7BalternateN
22%7D

https://messina.urbanite.esi
ame%3A%22ebiketraj j

2.2.3.2 URBAN, analysis, simulation, and recommendation layer

The components e integrated in the URBANITE Ecosystem v3 are:
e Analytical Framework

Within the context of the WP4, some modules for data analysis have been developed to help
the end user to make decisions and define urban policies in each pilot. The details of them are
reported in the WP4 deliverables.

Table 12: Data Analysis Components per pilot.

Traffic Prediction Traffic X X
Counts
Global Traffic Prediction Traffic X X
Counts
Noise Computation Simulated X X X X
Data
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Bike OD Matrix Bike Rentals X X X
Bike Trajectories Bike X
Trajectories
Bike Data Ring-ring X
Bus OD Matrix Bus Smart X
Card
Traffic OD Matrix Traffic X
Counts
Traffic Evolution Traffic X
Weekly Traffic Flows Traffic X
LPT Critical Areas Traffic X

Messina Analysis
This paragraph illustrates the analyses carried out thanks to the in-house data made available
by the Municipality of Messina itself.

The architectural unit developed in the CED Municipality of Messina, the capability to
operate as URBANITE module at the EDGE (so called the Messina Edge ents), useful for
increasing the functionalities of URBANITE services guaranteeing and Privacy at the
Edge, because the module offers aggregate data by API, not expose specific

Municipality sensitive data.

In the case of the traffic evolution services the d ar d its graphs (Messina Traffic
Evolution and Weekly Traffic Flows) are displayed 'r@egated manner, following the just
mentioned approach, in which the componen#a lished in collaboration between the
Municipality of Messina and Alma Digit calle TrgfficMessina has been deployed. Indeed,
in this scenario this module does not expgge [funi€ipality data coming from in city deployed
cameras. The original data source was gleane d 'filtered' of information not needed for the

particular analysis due to user priv ncerns (removing of sensitive data).
In particular, all information relQo:

- numberpla

- time

e 1aeos.

This information, , is part of the meta-data collection provided by the platform already
own by the Municifality od Messina named “Mesm@rt” (see Figure 6) and to which the
accomplished edge component connects via REST-API.

The only thing left for analysis was the counting by the time, of events related to the transit of
vehicles in front of a camera on a given road section.

At the beginning, in the first testing periods, the analyses were based on data collected via API
from the here.com service.

Then, the Municipality, together with Alma Digit, started gathering information from both the
Urbanite project cameras and the ones already existing in the municipal area, thus creating,
together with the analyses, its own historical source of city traffic data.
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Figure 6. Data-source - Mesm@rt web platform.
e Traffic Simulation

The traffic simulation component represents the proposed polici
both the baseline and proposed scenarios. The outcomes of.th
the decision support system.

The machine learning models use the simulations fa€legaing models and making connections
between traffic patterns and the represented polf€ies.

The integrated version of the traffic simulati le supports basic traffic simulation and
some KPI estimations.

e Decision Support System (

As part of the Simulation mo , the DSS uses multi-attribute decision analysis (MADA)
methodology to analyse an different policy proposals.

e Exploratory Data Analysis

The exploratory data analysis component includes the libraries for prediction and regression,
self-organising map, clustering, and projection. The main function is to provide interactive, and
visualisation supported data exploration and analysis for presenting the user with a powerful
data analysis toolkit.

e Recommendation engine

The engine provides two types of recommendations, when selecting two simulations to
compare:

- General recommendation, information about the overall mobility policy quality,
whether the scenario simulation is better, worse, or same, when compared to a
baseline scenario.
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- Specific recommendations regarding which KPIs should be improved in order to
improve the mobility policy quality, achieved by performing a +/- 1/2 analysis.

2.2.3.3 URBANITE Virtual SoPoLab (VSPL)

The main aim of the VSPL is to enable and facilitate on-line collaboration among users, following
co-creation principles. A URBANITE Forum has been integrated, supported by the digital
platform for citizen participation Decidim.

2.2.3.4 Integrated URBANITE Ul

The URBANITE Ul is the main interaction and entry point between the URBANITE Platform and
the end users. It is conceived as an integration framework at the Ul level and acts as a wrapper
of the different components of the platform that expose a web-based user interface. The aim of
the URBANITE Ul is to provide a homogeneous environment where the users can access and
discover the functionalities offered by the platform.

From the perspective of an end-user, the URBANITE Ul is composed o ain elements: a
central panel that provides the user interface of the accessed fu 2Ny, a left column that
provides the menu of the available functionalities, and a top bagt % ides a button to resize
the left columns. \

More functionalities related to the customization of t h d and the sharing of them have
been included in this version of the ecosystem.

2.2.3.5 Identity/Authorization Manage

The Identity/Authorization Management i ol t0r managing users and permissions. It offers
a login page, integrated into the geneg URBANWE UlI.

The administration console inclu alloWg to configure the realms, the registration of users and
client applications, the manage of their roles and the assignments to the users.

This component is based on ak, an open-source ldentity and Access management tool,
compliant with Open ne®, Oauth2 and SAML.

2.2.3.6 Contrg

The Controller co ent manages and executes the workflows orchestrating the different
steps in implementing a data processing pipeline. For this purpose, the Controller interacts with
the other components and services provided by the URBANITE platform, which are linked
through the definition of "workflows". The Controller is based on Apache Airflow.
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3 Delivery and usage

3.1 Package information

All components are encapsulated as docker containers.

3.2 Installation instructions

To deploy the URBANITE Ecosystem in an easy way we provide a docker compose configuration
file, so that the user can install everything in one step. Alternatively, the user can also build the
Docker images for each component separately, compiling the respective Docker file included in
each module directory.

Installation requirements

e To have Docker tool installed in your machine and accessible.
e To have Git installed.

e We recommend running the URBANITE Ecosystem in a powerful Machine, because the
project is composed by 48+ Docker containers (minimum: 8 C AM; 200GB free
storage depending on the datasets used). O
Getting started \

1. Clone the GitLab repository? of the project in yg
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o export HTTPS_PORT=8443
o export SERVER_HOST=192.16
o ..
4. Runin the console the com d docker-compose up
This will automatically degloy a\the component containers in your localhost domain.
This deployment may t me minutes.
5. Access to the local URBA Ul web page in the different pilots, with a browser:

an St

o) »urbanite.esilab.org
o) rbanite.esilab.org

o Isinki.urbanite.esilab.org

o &ssina.urbanite.esilab.org

3.3 User Manual

This release (v3) is the final version of the URBANITE Ecosystem and will be evaluated within the
context of the activities planned in the WP6.

The instructions for using the Ecosystem are similar for every pilot. Therefore, this manual will
explain the common functionalities using the Bilbao pilot as example, and the corresponding
pilot for the pilot-specific functionalities.

The complete manual is included in the ANNEX Il of this document.

2 The project software  will be made available in its public repository
(https://git.code.tecnalia.com/urbanite/public) at the end of the project, as the licenses of the software
components are still in discussion and parts of them could be proprietary.
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3.4 Licensing information

The license under which this prototype is delivered is under discussion. This decision will be
reported in the D7.9 deliverable where the exploitation strategy and business plan will be
reported.

3.5 Download

The code is uploaded and available in the project GitLab repository:

https://git.code.tecnalia.com/urbanite/releases

This release can be checked accessing to the different deployed pilots, where a stable version is
available for each of them:

https://amsterdam.urbanite.esilab.org

https://bilbao.urbanite.esilab.org

https://helsinki.urbanite.esilab.org

https://messina.urbanite.esilab.org

O
N
&
)
<<&
?\
&
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4 Conclusions

This document reports the status of the final version of the URBANITE Ecosystem. It contains
the description of the components from a functional and technical point of view, covering all
the requirements and including a complete user manual.

This URBANITE Ecosystem v3 will be used by the municipalities to evaluate the use cases defined
within the context of WP6. These sessions will involve different stakeholders selected by the
WP6 partners and will be supported by the technical partners.

Although this version is considered the final version of the URBANITE Ecosystem, minor changes
could come up from the suggestions and comments made by the stakeholders during the
evaluation sessions.

The license under the URBANITE Ecosystem, is still under study by some of the components’
owners. The common license is a decision to take as part of the tasks of WP7 and will be taken
by the whole consortium considering the licences of the individual components that compose
this integrated version.
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5 ANNEXI: Instructions for replicating the URBANITE Ecosystem
in Messina

5.1 Introduction

This document is aimed to provide the instructions to install the URBANITE framework in a new
environment, more concretely in the pilots or Use Cases of URBANITE. The pilots are four:
Messina, Bilbao, Amsterdam, and Helsinki.

The intended reader is the technical staff in charge of the implementation of this new
environment and the installation and configuration of the URBANITE Ecosystem.

As the starting point of the installation, URBANITE provides the software developed in the
project, whose source files are already dockerized, the corresponding docker images and the
installation scripts.

The source files and scripts are provided in the git reposit of the project:
https://git.code.tecnalia.com/urbanite/private/urbanite-deploy.

The docker images are stored in the docker repository of
https://artifact.tecnalia.com:443/artifactory/optima-urbanite-8g

must be provided by Tecnalia. %
As a result, no compilation is needed to install t 1 . Only the docker images are

downloaded and installed in the new environme

5.1.1 Some definitions
These are the common words used trough t cument, that are defined here for clarity:

Development environment: refer
and test the URBANITE fra

vironment used during the project to develop, deploy,

Pilot environment, new e
municipality that

nt refers to the environment to be set in or by the
install the URBANITE framework in its premises and play with it.

Data: refers to thes®g ®at is used by the different components of URBANITE. Each component
can use a d @ type of data and managed it differently. Some components fill the
URBANITE dataWgfSes provided by the Storage component; some use this data directly from

the Storage; others use already pre-processed data stored in files; etc.

Ul: acronym of User Interface, refers to the Ul of the URBANITE framework. This refers to the
integrated Ul that is provided to interact with the different tools that compose the
URBANITE framework.

Git: refers to the git repository used during the project to support the development of
URBANITE. It is actually a GitLab instance provided by Tecnalia.

Artifactory: a Docker repository that contains the Docker images of the containers of the
URBANITE components. The image is an executable package of software that includes
everything needed to run an application. It is provided by Tecnalia.
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5.2 Pre-requirements

Hardware:

We recommend running the URBANITE framework in a powerful machine (hereinafter target
server), given that the project is composed by many Docker containers (42+)

e Minimum: 8 CPU; 64Gb RAM; 200GB free storage (this highly depends on the datasets
to be used)

Software:
These are the tools needed for the installation:

e Docker server and docker CLI (command line interface) installed in the target server.
e Gitinstalled in the target server.

Network:

The target server must have internet connection in order to downl required docker
images, access git repositories, etc.

The machine must have a domain (hereinafter target server, N me (internal or external)
associated to the target server. NOTE: for testing purpose can be used (https://nip.io/)

The target server may have a public IP with https mended scenario) or not. These
will drive to two different configurations of thgfragfiyand the certificate (hereinafter public
scenario and private scenario)

Credentials:

e URBANITE Ul: urbanite/ur
e Git: credentials/public

or testing purposes.

5.3 Installation inst iglis [MESSINA pilot]

tem in an easy way, we provide docker-compose configuration
files so that the u

@ s In a background task. Alternatively, the user can also build separately
the docker images Wgf€ach component, compiling the respective docker files that are included

with each module.

5.3.1 Download the platform setup code

The platform setup code uses the docker compose technology to specify the components that
will be deployed and the configuration that they will use.

Clone the GitLab repository https://git.code.tecnalia.com/urbanite/private/urbanite-deploy of
the project in the target server. The root folder shoud look like this:

git clone --depth
lhttps://oauth:exWRbCo7MxyNylBFD3ov@git.code.tecnalia.com/urbanite/pri
vate/urbanite-deploy.git

cd urbanite-deploy

git checkout 86a718df8bbd21ebb0a3e5170

Project Title: URBANITE Contract No. GA 870338
www.urbanite-project.eu
Page 32 of 66


https://nip.io/
https://git.code.tecnalia.com/urbanite/private/urbanite-deploy

D5.9 — URBANITE Ecosystem-v3 Version 1.0 — Final. Date: 30.04.2023

git
docker-compose-dev-expose.yaml
README . md

.gitmodules

.env.int

.env.build

Lenv
downloadBaseImagesViaCacheRegistry.py
development-ser

Figures

traefikcontig

Figure 7. Root folder. \

5.3.2 (Optional) generate certificate fo gte scenario

This does not apply if you have a public IP sceryri e we can obtain the certificate from the
let’s encrypt service (https://letsencryp Here we include an example of certificate

creation. &
echo being in the root e c¥oned platform setup code

export SERVER HOST=192.1 %' 56.1.nip.io
export SUBJ=\

/C=IT\
/ST=Messina\ %

/L=Messina\

/0=Messina\

/OU=Messina\
/emailAddress=1Mfo@messina.org\
/CN:$SERVER_HOST

export SSL DIR="S$ (pwd)/traefikconfig/certs"

openssl reqg \

-x509 \

-newkey rsa:4096 \

-sha256 \

-days 3560 \

-nodes \

-keyout $SSL DIR/certificate.key.pem \
—out $SSL DIR/certificate.crt.pem \
-subj "$SUBJ" \

—-config <(
cat <<-EOF
[req]

distinguished name=dn
x509 extensions=v3 req
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[dn]

C=IT

ST=Messina

L=Messina

O=Messina

OU=Messina
emailAddress=infolmessina.org
CN=$SERVER_HOST

[v3_req]
subjectAltName=@alt names

[ alt names ]

DNS. 1=$SERVER_HOST

DNS.2=*. $SERVER_HOST

EOF

)

openssl x509 -in "$SSL DIR/certificate.crt.pem" -text -noout

Note: if you want to trust in this autogenerated certificate in windows
certutil -addstore -user -f "Root"
git\deploy\traefikconfig\certs\certificate. crt\
Q@ https://192.168.56.1.nip.io X + %
C @& 192.168.56.1.nip.io

i Aplicaciones @ Sistemas Tecnalia & Resultado de image... N Forefront.. wr Bookmarks 1) 4 Google Scholar

484 page not found o Certificado \ l X

Gen etalles Ruta de certificacién

a Informacion del certificado

e certif. esta destinado a los siguientes propdsitos:

» Todas |as directivas de emisién
+ Todas las directivas de la aplicacion

Emitido para: 192, 168,56, 1.nip.io

Emitido por: 192, 168.56. 1.nip.io

valido desde 03/08/2022 hasta 02/05/2032

Dedaracién del emisor

Figure 8. Details of the certificate.
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5.3.3 Config the. env

This file provides the environment variables needed by URBANITE. Those must be injected in the
machine’s OS. The deployment process gets the values from this file if they are not manually
injected in the OS as environment variables (using exports).

The most important one to be adapted is the SERVER_HOST, that should match the domain
name of the target server. In the private scenario the SERVER_HOST must be the same as the
one used to generate the certificate.

At the time of writing, these are the variable set (the actual values that can be adapted to the
new environment are also shown):

cat << 'EOF' > .env

SERVER HOST=192.168.56.1.nip.1io
HTTPS_PORT=443

TZ=Madrid

BIKETRAJECTORIESFRONTEND=
URBANITEUIPILOT=MESSINA
NOISECOMPUTATIONCITY=MESSINA
NOISECOMPUTATIONCITYIMAGE=-messina
TRAFFICPREDICTIONDBIMAGE=
TRAFFICPREDICTIONIMAGE=
BIKEANALISISCITY=Bilbao
PILOT=MESSINA

# these password are url sensible there@rggdoWot use url special characters
i.e. [@:/]
PASSWORD_MYSQL_ROOT=admin
PASSWORD MYSQL PRESTO=admin
PASSWORD_POSTGRES_KEYCLOAK=admi
PASSWORD POSTGRES DASHBOARD=a
PASSWORD_KEYCLOAK=admin
HARVESTER MESSINA COMUNE TEENadmin
PASSWORD POSTGRES SIMULATIO dmin
PIVEAU CLUSTER CONFIG={ ositories":{"system":{"uri":"https://git.code.t
ecnalia.com/urbanite p3-data-management/harvester/harvesting-
"gitlab-
Z47CEyQbt", "branch" :"master"}}}
DTS 1$$krW7sm24$$8tIDxOywuuT£XRgyaulAb5/

DOCKER_REGISTR % IX=optima-urbanite-docker-dev.artifact.tecnalia.com/
PROJECT NAME=urlS e
COMPOSE PROJECT VERSION=latest
INIT DATA URL DOWNLOAD LINK=https://portal.ijs.si/nextcloud/s/m8zkQGAwGipS329/
download?path=%2F&files=messina
SIMULATION CITY=messina

# TRAFFICPREDICTIONDBIMAGE: -messina

# TRAFFICPREDICTIONIMAGE: -messina

TRAFFICPREDICTIONCITY: Messina

#BIKETRAJECTORIESFRONTEND: Messina

PASSWORD IFM H

#
https://docs.docker.com/compose/reference/envvars/#compose file#compose projec
t name

# these are docker-compose related environment variables

COMPOSE PROJECT NAME=urbanite-messina-master

TRAEFIK CONSTRAINTS="Label (' com.docker.compose.project’, ‘urbanite-messina-
master )"

# With public IP -> public scenario

# COMPOSE FILE=docker-compose.yaml:pilots/messina/docker-
compose.yaml:development-services/docker-compose-ifm.yaml:development-
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services/docker-compose-expose.yaml:development-services/docker-compose-
redirect-http.yaml:development-services/docker-compose-traefik-acme.yaml

# Without public IP -> private scenario

COMPOSE FILE=docker-compose.yaml:pilots/messina/docker-

compose.yaml :development-services/docker—-compose-ifm.yaml:development-
services/docker-compose-expose.yaml:development-services/docker-compose-
redirect-http.yaml:development-services/docker-compose-traefik-certs.yaml

EOF

5.3.4 Deploy the platform

Deploy the platform following setup code and the customised .env.

docker login optima-urbanite-docker-dev.artifact.tecnalia.com -u
urbanite.fordevelopers@gmail.com -p

AKCp8mZwMpVc8rQpW774AQTBs5c4rMjAzGhr8gm2y7AUr1DCcXkP, opgKvf2dBbK1
jtx

docker-compose up -d O

5.3.5 Using data from demo pilots

The database servers used in the storage com SQL, MongoDB, OpenTSDB) are
installed by the installation process described bgfforge

If some of the data already in es abases in the pilot demo servers

(https://messina.urbanite.esilab.org/) js req by a component of a pilot site, a manual
procedure has to be followed to co;&?ta from the development environment and insert it
t en

in the databases created in the nment. In that case the data must be requested to
TECNALIA that will provide a tar? the data volume.

This table list the datase t%require manual data insertion:
e Traffic Sim Q~
e Noise Cq ‘% i
e Traffic Evo g
e  Weekly Traffic Flows
e LPT Critical Areas
e Dashboard Controller
e Urbanite Ul

e Data Catalogue
e Data Storage

Procedure to back up the volume to be executed by TECNALIA at the pilot demo server:

docker run --rm --volumes-from DATA -v $(pwd):/backup busybox tar -
czvf /backup/backup.tar.gz /data
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being DATA the name of the container see the list above and “/data” the appropriate persistence
folder inside that container. Both values (DATA and /data) can be seen in the docker-compose
config.

orage-postgre

/1ib/postgrese

volum
- tr-simulation_datal/var/lib/postgresqgl/data |rw

Figure 9. Details of DATA and /data in the docker-compose configuration file.

Procedure to restore the data to be executed at the target server

docker stop DATA
docker run --rm --volumes-from DATA -v $ (pwd, ‘}iwi busybox tar xzvf
/backup/backup.tar.gz -C /data

docker start DATA

NOTE: consider that the data restored may ingfomain related information that will be
pointing to the pilot target domain messi rbynit&esilab.org

5.3.6 Particular configurati f components

There are components that regfiregaddi®onal actions to be configured, actions that are not
covered by the docker-compgse

ui ie. (https://target_server_domain/auth i.e.
https://192.168.56.1 nip.io/auth login with_admin/Pa55wO0rd). You can also use the URBANITE
customized Keycloak (https://messina.urbanite.esilab.org/auth)

NOTE: if you have problems accessing the keycloak try with the “incognito” mode of your
browser to get rid of the cookies.
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There:

e Make sure you are in urbanite realm

e Gottousers

e Click view to make sure that you are not addg

e Click add user

Urbanite ~

{4 Redm Settings

CI|[ts
Clight Scopes

Rojgs

n & O

1l

Idcltity
Provide|

Usir

(]

Federatfbn

& Aufhentication

I £ GIM)E

& Users

(@ Sessions

#9 Events
& import

3 Export

Users

Lookup

Sign in to your account

Username or emai

urbanite

Password

[J Remember me Forgot Password?

New user? Register

Figure 10. URBANITE Keycloak login page.

& Urbanite ~

Last Name

First Name Actions
Edit Impersonate Delete

Edit | Impersonate Delete

Figure 11. URBANITE Keycloak adding users.
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5.3.6.2 Harvesting tools

The Harvesters are processes that gather data from public/private data sources and inject them
in the Storage component. Every harvester has been implemented following common rules,
whose pipeline is configured by a json file (that is now stored in the project git), and finally is
registered in and started by the Scheduler. Once started, the Harvester can continue gathering
data until the specified limits are met or indefinitely as new data is encountered in the data
source.

To start a pipeline using the Harvesters installed in the new environment, it has to be scheduled
manually by creating a so-called trigger. This can be done either via a TUIl or the API. Both
interfaces can show all available pipelines and triggers and offer the ability to create new
triggers. The TUI is available at https://target_server_domain/harvester/scheduler/shell.html,
i.e. https://192.168.56.1.nip.io/harvester/scheduler/shell.html. The APl description with
explanations and examplkes for different triggers can be accessed at
https://target server domain/harvester/scheduler/api, i.e.
https://192.168.56.1.nip.io/harvester/scheduler/api.

Available commands for the TUI are:
Command Description
pipes List available pipes.

show <pipe-id> Show specific pipe. 2Q~

trigger <pipe-id> Show triggers of speci

launch <pipe-id> Start specif&mm iately.
NOTE: PIVEAU_CLUSTER_CONFI# is an @vironment variable in .env file, that is used by the

Scheduler component. Its val oints now to a repository (harvesting-pipelines.git) in
git.code.tecnalia.com, that s pipeline files. Although this will continue working this way,
this variable should be configurable and point to a repository somewhere in the new
environment, which pipeline files, that will be used.

5.4 Access U

Once all is installed and configured, the URBANITE Ul platform should be accessible with a web
browser in https://target_server_domain i.e., https://192.168.56.1.nip.io

Project Title: URBANITE Contract No. GA 870338
www.urbanite-project.eu
Page 39 of 66


https://192.168.56.1.nip.io/harvester/scheduler/shell.html
https://target_server_domain/harvester/scheduler/api
https://192.168.56.1.nip.io/harvester/scheduler/api

D5.9 — URBANITE Ecosystem-v3 Version 1.0 — Final. Date: 30.04.2023

6 ANNEXII: URBANITE Ecosystem. User manual.
The entry point to the Ecosystem is the URBANITE Ul, available at these URLs:

https://amsterdam.urbanite.esilab.org/

https://bilbao.urbanite.esilab.org/

https://helsinki.urbanite.esilab.org/

https://messina.urbanite.esilab.org/

and the Interface presented is the public view of the URBANITE Ecosystem:

I 2 URBANITE 5 8

8 i Urbanite Project

BILBAO

The user needs to introdu hegedentials (urbanite, urbanite) to enter the Ecosystem by
accessing the icon on the rig orner of the screen.
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Sign in to your account

Usermame or email

urbanite

Password

EEEEEEEE

Remember me %nrgnt Password?
&user. egister

re 13.URBANITE login page

The URBANITE Ul pre w8 main sections: a central panel that provides the information of
the selected functignaMgf, an® a left column with the menu of the available functionalities.

ded are placed in the left side of the page:

Project Title: URBANITE Contract No. GA 870338
www.urbanite-project.eu
Page 41 of 66



D5.9 — URBANITE Ecosystem-v3 Version 1.0 — Final. Date: 30.04.2023

i urBANITE

S . Urbanite Project

BILBAO

Figure 14.URBANITE Ul home page

utilisation of the Ecosystem, and the core functionalities i where the simulations,

There are two kinds of functionalities, the general ones, mor b the administration ad
\
analysis and recommendations are placed.

e Administration
e Dashboard section
e Most relevant Datasets

e Data Catalogue
e Utilities Q

The general functionalities are: &

e Map layers

e Urbanite Project

e Private v

e Shared

e Public
The core URBANI ctions are presented under the Data Analysis and Traffic Simulation
options.

6.1 Administration

The administration section gathers two options related to the general aspects of the data and
the user management: Data catalogue Administration and IDM Administration.

The Data Catalogue administration allows the creation of new data catalogues, the activation of
them and a series of utilities related to the datasets.
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I d SEARCH SPARQL CATALOGUES STATISTICS HELP - ADMINISTRATION - 2= m
Home
Al
Active  AName Country Type Level  Status cgm ' Datasets Update Period Last Update @@= *
. - v v - v x
( Bilbao pilot DATASTORAGE 2 g 190 1da 2023-04-19 151354 [V 4% 3

[~ @

Figure 15.Administration: Data catalogue Administration.

The IDM Administration is linked to a customized Keycloak version in order to manage the users
and the access to the URBANITE Ecosystem.

I o 2 Urbanite Urbante

Urianite = Urbanite &

I Reaim setvngs

@ Clients . >
[t
g
& Ashentcation User Managed Access & orr \
2
E expont
Figure 16.Administra dministration.

6.2 Dashboard section

In this section the user can manage€@a%gboards and can customize them.

= L. urBanITE

Manage Dash
@ FHame

Deseription Note Created By Created Date Actions.
@ admnistration ¢

| Dsta anlysia <

@ o

Q. Most relevant dataset

Q Data Catalogue

URBANITE Project

Figure 17.Manage Dashboard Pages.
The management consists of different actions related to the dashboards:

v'  Edit the dashboard information
v" Delete the dashboard
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Clone the dashboard
Preview the dashboard
Share the dashboard

Edit the dashboard content

ASENENEN

Selecting the ADD DASHBOARD button, a new page is presented:

= i ureaniTe @

Manage Dashboard

The fields to be fulfilled are Name, descri™i@n and Notes. The fields marked with * are
mandatory.
Along all the process, a button gliidg is available at the top of the page where a description of

the steps is shown.

The next step is for inc g ®mponents in the Dashboard.
= _l. ureaNITE Q

oard

ana
Bz )
(=]
a
@ urbanite P
th P
<
@ Ful
URBANITE Project
Figure 19. Manage Dashboard
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The third step allows to set the dashboard as published or as a draft. If you set it as published
you can choose to make it: private, public (available even for not registered user) or shared with
someone or a group or a role (a window will appear in the next step to let you choose).

= . ursanITE R

Manage Dashboard

‘‘‘‘‘‘‘

URBANITE Project

N/
Figure 20. Manage Dashbo
es

Once the dashboard is created, it will be visible in th ing section, depending on the

characteristics of the new dashboard.

= L ursaniTE @ i i

@ Home Demo dashbaord about air quality

Publizhed ® Q

&

URBANITE Project

Figure 21. Public Dashboard

6.3 Most relevant Datasets

This option shows a list of the datasets following the configuration assigned when creating.

Contract No. GA 870338
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M Map Layers

& Pt

< Shared

@ Pusic

i URBANITE L

Bilbao Bike Tourist trips for 2018 2
Bilbao Bike Tourist trips information for Bilbao FEBRUARY 2018

ips for 20199

Bilbac Bike Tou or Bilbao SEPTEMBER 2019

or 2018 11

Bilbao Bike

Bilbao Bike Teurist trigs information for Bilbao NOVEMBER 2018

Bilbao Bike Tourist trips for 2019 2
Bilbao Bike Touriet trips information for Bilbao FEBRUARY 2019

Bilbao Bike Tourist trips for 2018 8

Figure 22. Most relevant dataset

6.4 Data Catalogue D
This option presents to the user the datasets available, to search among them

and |
selecting a predefined criterion. é

= L. ureanITE | I

aseg ffom 2 catalogues!

30 Air Guality for 2020 3
Air Quality information for Bilbao MARCH 2020 from

Bilbao Air Quality for 20214

on for Bilbao APRIL 2021 from

by Bilbao Traffic Flow for for 2017 9

Figure 23.Bilbao Data Catalogue

6.5 Utilities

The URBANITE Forum is included as an additional application. The URBANITE GUI allows to
integrate external tools to be accessible to the users from the URBANITE GUI.
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Figure 24.Utilities: URBANITE Forum as Additional Applicatio

6.6 Map Layers

In order to obtain information about a specific layer you can\Qinfo button beside the

layer you're interested at. %
If you want to visualize a specific layer, click on it. to hide a certain layer that is

already selected, click on it again to deselect it.
= i ursanITE Y

Available Layers list -(:m(
| e
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«
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«
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Figure 25. Map layers

6.7 Urbanite Project.

This option shows general information of the project and a link to its public page
(https://urbanite-project.eu/)
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Figure 26. URBANITE Project

6.8 Private, Shared and Public

Options in the menu related to the Dashboard managemeni ;N

6.9 Data Analysis

Bilbao pilot provides most of the modules develgpe a analytics. All of them include a
help button with information about how to cific analysis in order to obtain the
desired results.

6.9.1 Traffic prediction

erent columns: the column of the left-hand side has
incfuding a menu, two tables and a calendar, and the
s a map and area to visualize charts. Now we describe these
left column include the following:

The component is divided in
several controls to visualizg{d
column of the right-handgide
components. The contro

top left side, its purpose is to show in the map the id of each

the top centre side, its purpose is to show, in the models table, only
the models of the sensor selected in the map.

e Models Table: The models table show information about the characteristics and the
status of the models that are or have been trained. In the bottom left side of the table
there are two buttons that allow create new models and delete them. In addition, on
the bottom right side there is a button to reload the data of the table. This last button
is important because immediately after you submit the creation of the model the new
model does NOT show up in the table, the user should press the reload button to be
able to see it.

e Calendar: The calendar is used to choose the day to be predicted, or the starting day of
the period to be predicted. This is used once the models have been trained, i.e., their
status is zero. By default, the selected day corresponds to the current day. In addition,
in the calendar. Notice that is a prediction that involves weather is required only few
days in the future are susceptible to be predicted. In that particular case the not allowed
days are grey out showing that it cannot be selected.
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e Loop Table: Shows statistical information about the data from the Loop sensor chosen.
Below this table there are two buttons:

e Visualize: Allows to visualize the data associated with the selected sensor to be
used for training, be aware that visualizing all these data takes generally a very
long time.

e Download: Allows to download to your computer the result of a prediction that
is shown in the Chart area.

On the map of the right-hand side the sensors with data available for the use case selected are
show with blue dots. In order to start with the process to create a new model a sensor has to be
chosen by clicking on this blue dot. Once the loop sensor is selected the available data is shown
in the graph area below the map. The historic traffic stored within the platform is shown in blue,
the temperature in green and the precipitation in cyan (for the time being the temperature and
the precipitation are not used for the training of models). In addition, other information related
the flow measurements are shown in the table on the left-hand side, the aforementioned Loop
Table.

Create/Train Model

model can be initiated
|s opens up a new window.
sors and will take a long time.

If a loop sensor is selected (by clicking on it in the map) the
by pressing the New Model button located inside the mod
In the case no sensor is selected the process will invol

Once the loop sensor is selected information relat measurements are shown in the
table on the bottom left-hand side. When the | button is pressed there is a window
opened, in the window the following informa n R seen/specified:

e id: the identification label for loop S@hsor chosen in the map (in the case one loop is

selected on the map).
e Num Features: number gffeatur® considered to create the model:
e 1:Considersonl time of the day, Hour of the Day (HoD). We call it the *slot*
sponds to the time interval of the day, considering the

b the previous considers the day of the week (DoW).
ion to the previous considers if the given day is a school day and/or a

5: In addition to the previous considers events.

Once this information is properly set, the creation of the predicting model is started by pressing
the Submit button. The information related to the models that have been created is shown in
the Models Table as it can be seen in the following image: The information that is shown for
each model is:

e Model: Unique model Id that identifies each model.
e id: Id for the Loop sensor associated to the model.
e #: Number of features.
e Status: Status of the training phase:

e 0:completed

e -1:training still in process
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e Score: Score, quality, of model, using the test data set. Only available if the Type is equal
to 2 (Random Forest). This value is better the closer to 1.

Perform Prediction

Once the status of a model is equal to zero the model can be used in order to perform
predictions. The prediction can be performed for a full day, for 4 days or the user can choose a
custom period. The result of the prediction is shown in the graph below the map showing the
actual prediction and the confidence interval associated with it. The prediction is performed for
the day selected in the calendar or starting that day if the period is longer than one day.
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Labels: Filter:
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Fig .Data Analysis: Traffic Prediction.

6.9.2 Bike OD Matri

The component is di
several controls t
of the right-hand
components. The

different columns: the column of the left-hand side has

data including a menu, two tables and a calendar, and the column
is @ map and area to visualize charts. Now we describe these

ols on the left column include the following:

e Models Table: The models table, located on the top of the left column, show
information about the characteristics and the status of the models that are or have been
trained. In the downside of the table there is one button that allows to create new
models. In addition, on the bottom-right side there is a button to reload (update) the
data of the table. This last button is important because immediately after you submit
the creation of a new model this one does NOT show up in the table, the user should
press the reload button to be able to see it.

e Calendar: The calendar is used to choose the day to be predicted, or the starting day of
the period to be predicted. This is used once the models have been trained. By default,
the selected day corresponds to the current day. Notice that if a prediction that involves
weather is required only a few days (4 days) in the future are susceptible to be predicted.
In that particular case the not allowed days are grey out showing that it cannot be
selected.
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e Matrix Output: Shows the predicted matrix at a future instance of time, actual hour can
be chosen by a slider that can be found immediately above this matrix.

On the map of the right-hand side 3 buttons can be found:

¢ Load Points: Allows to visualize the bike stations on the map.

e Create Voronoi: Generate Voronoi areas from the set of points previously loaded, by
default these are the locations of the bike stations.

e Load Areas: This allows the user to specify the zoning for the OD Matrix computation by
providing a geojson. Notice that the geojson Features should have an integer "zone_id"
property that is used for identifying each of the zones. These "zone_id" properties
should start in 1 and should be in consecutive order (i.e., no gaps are allowed). Right
now, this button only allows the visualization of the areas, it does not allow to upload
new areas.

Create/Train Model
The training of a model can be initiated by pressing the New Model cated inside the
model table. This opens up a new window with two menus one [N @ eas available in the
platform another one for specifying the number of features t er for the model:

e Areas: The identification of the zoning to be use computation. Right now, the

only available zoning are the "districts".
e Num Features: number of features considerc®go créate the model:

o 1:Considersonly the time of t ; of the Day (HoD). We call it the *slot*
of the day, this corresponds me interval of the day, considering the
measuring period of the g sor.

o 2:In addition to the
o 3:Inadditiontot

Holiday or not
4: In additiog to

vious considers the day of the week (DoW).
jous considers if the given day is a school day and/or a

o previous considers the meteorological variables (MET).

o 5:In additio revious considers events.
Once this informati operly set, the creation of the predicting model is started by pressing
the Submit butt ifformation related to the models that have been created is shown in
the Models Table? formation that is shown for each model is:

e Model: Unique model Id that identifies each model.
e #: Number of features.
e Areas: The name of the zoning used for the computation.
e Status: Status of the training phase:
o 0:completed
o -1:training still in process
e Score: Score, quality, of model, using the test data set. This value is better the closer to
1.

Perform Prediction

Once the status of a model is equal to zero the model can be used in order to perform
predictions. The prediction can be performed for a full day, for 4 days or the user can choose a
custom period. The result of the prediction is shown both in matrix form below the calendar for
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an instant of time and in the graph below the map showing the actual prediction of the
confidence interval associated with the prediction. The prediction is performed for the day
selected in the calendar or starting that day if the period is longer. The result is shown in matrix
form on the left bottom part of the module. The matrix has as many rows and columns as areas
in your zoning geojson, for districts zoning it is 8. Moving the slider on top of the matrix the time
of the prediction can be changed, hour by hour, and by clicking on one of the cells of the matrix
the prediction for the whole time period will be shown on the chart on the bottom right-hand
side.
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Figure & Analysis: Bike OD Matrix

pular locations for bikes travelling within the city. The
ent colours from white (less popular) to dark red (more popular).
tion the pointsopenUploadModalata used are the trajectories
ental service of the city. Each trajectory has been matched to points
e city. This module has two modes of operation:

6.9.3 Bike trajectories

The component shows the
locations are painted wisNlif
In the case there is

obtained from thgf
in the road netw

e Per Day: The points are aggregated by days and each day can be chosen with the slider
on top of the map.

e Filter: The day within a week (Monday, Tuesday, ... ) can be chosen using the menu
and the part of the day (morning or afternoon)

Amsterdam Use Case

In the case of Amsterdam use case, the data used is provided by Ring-Ring. The data is
aggregated by the day of the week (morning, Tuesdays, ...) and the part of the day (morning,
afternoon) This module has three modes of operation:

e #Trajs: The most popular locations are shown in darker red
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e Speed: The points with larger speeds are shown in darker blue, we notice that the map
matching procedure in this case breaks the finite difference approximation used to
estimate the speed making this result unreliable.

e Safety Index: Computed by using the static characteristics of the roads and paths
within the city, i.e., this index does not consider the actual number of bikers on a given
road.

Other Functionality

In both use cases they are buttons that allows to visualize this help, to upload the geojson that
is being shown into the URBANITE data Storage, to download the points, and to download the
values shown into your computer.
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9.Data Analysis: Bike Trajectories

6.9.4 Bus OD MaQ~
This componenthe results of applying the Trip-Chaining algorithm to the Smart Card
S&

data for the bus e Bilbobus of the Bilbao Use Case. The algorithm computes the OD-
matrixes, specifically it produces estimates of where the passengers that get into the bus at a
given stop get off from it.

The module has two different modes of operation: Per Line and Per Trip.

The Per Line mode shows the results aggregated per each of the lines. So, selecting one bus line
from the menu on the left and pressing the button "Get Line" it shows the results. In the map
on the top the different bus stops for each for the selected bus line are shown. On the bottom
a chord diagrams shows with the yellow dots denoting the bus stops. By placing the mouse on
top of one of the points the chord diagram shows the results of where the passengers have
disembarked. The same data are also shown in a table on the left of the component.
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It is worth mentioning that we have added fake bus stops with negative values denoting
different reasons why the algorithm does not provide a reasonable answer. The values are
aggregated over the whole set of the data which in our case is one month (Sept. 2021).

The Per Trip mode shows the results on a whole trip basis, allowing changes within this trip. This
implies that potentially every stop of every bus line is potentially connected with every other
one. In this mode, an initial bus stop needs to be selected from the map and the results are
shown on the table on the left of the components. The bus stops that are more popular are
colored from gray, no trip ends, to yellow, small number of ends, to darked tones of red, many
number of ends.

I 4 URBANITE
Type Processing: Help
Per Line' Per Trip
I Bus Lines:

Get Line

ure 30.Data Analysis: Bus OD Matrix.

6.9.5 Global Prediction

This component allows to visualize predictions of specific conditions for the whole city.
Specifically, the same combination of features that are available in the Traffic Prediction module
can be chosen within this module and in order to be able to use this module, the corresponding
models need to be trained in the traffic prediction module.

Once the type of prediction is chosen by means of the "Combo" menu, the specific values for
the features can be chosen with the corresponding menus on top of the component, when the
values of the features are chosen the predictions are obtained from the models by pressing the
"Load" button.

The information can be visualized globally by changing the slider, which allows to change the
hour of the day when the prediction is performed. Different predicted intensities are shown with
different colors in the map. Alternatively, the prediction can be seen at a given location by
clicking in the specific sensor on the map.
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Figure 31.Data Analysis: Global Traf%t n.

6.9.6 Noise computation

The component is divided in two different par ontPols on the top side and a map to show
the results on the bottom. This module has tw t modes of operation:

Map: In this case of operation the nojg# computation is produced using only the characteristics
of the roads and paths. From thesg®&ta¥g characteristics a typical flow of vehicles is estimated.
To start a computation a map dgto be selected with the menu that is place on the right of
the "Map:" label. If the meny.is eMQty a new Map can be created by pressing the "New" button
besides the menu.
Once the "New" butt ssed a pop-up window is opened. A map is created choosing a
rectangular area ntrol that is placed on the top right-hand side of the new map within
the popup. To co the creation of the new Map a name has to be chosen by the user on
the text input on theottom of the popup window.

Traffic Sim:

This mode of operation a given traffic simulation can be chosen in order to perform the noise
simulation but for now on that feature does not work and any computation is performed
considering typical sensible traffic flows.

Creation of Computation

The creation of a new computation is completed by selecting either a map or a traffic simulation
and providing a name for the computation and pressing the button Create. This starts the
process, and the evolution can be noticed in the menu on the top right side denoted by
"Computations". The computations completed are denoted by [0], computations that are still in
process are labelled by [-3], [-2], [-1].
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Once a computation is fully created, i.e., with [0] label in the computations menu, the result can
be seen on the map by selecting it on the menu and pressing the "show" button. Once the noise
is printed in the map it can be download by pressing the "Download" button or saved into the
central URBANITE data storage pressing the "Upload GEOJSON to Storage". At any time while
using the component the information of the menus can be updated pressing the "Update"
button.

Note: There is a menu to show the results in heatmap way but at the time this Help is written is
still not usable, in order to use it the obtained geojson needs to be uploaded to the URBANITE

data storage and process afterwards.

i ureaNITE @ o i

Choose Computation: Help

e Computations{ AprilComp: <<MapAprilbilbao>> [i v | Clear map | Show Update
@ Home raffic Sim Upload GEOJSON to Storage
Dovnload

EigureQ.Data Analysis: Noise Computation

This component shgu e results obtained from an inverse problem solution to generate the
e module is not yet operative, i.e the sensors or areas cannot be
change live, but o ows the results obtained from solving the inverse problem for a specific

case.
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Figure 33.Data Analysis: Traffic OD M@

6.9.8 Bike Data %
The component shows the most popular location bi ravelling within the city. The

locations are painted with different colors from whité€ S P8pular) to dark red (more popular).
ndModalata used are the trajectories
obtained from the bicycle rental service of the\gi trajectory has been matched to points
in the road network of the city. This mod wo modes of operation:

e Per Day: The points are a
on top of the map.

e Filter: The day withi
and the part of the

ed by days and each day can be chosen with the slider

k (Monday, Tuesday, ... ) can be chosen using the menu
ing or afternoon)

Amsterdam Use Case

In the case of AW lam use case, the data used is provided by Ring-Ring. The data is
aggregated by the aWJ of the week (morning, Tuesdays, ...) and the part of the day (morning,
afternoon) This module has three modes of operation:

e #Trajs: The most popular locations are shown in darker red

e Speed: The points with larger speeds are shown in darker blue, we notice that the map
matching procedure in this case breaks the finite difference approximation used to
estimate the speed making this result unreliable.

e Safety Index: Computed by using the static characteristics of the roads and paths
within the city, i.e. this index does not consider the actual number of bikers on a given
road.

Other Functionality
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In both use cases they are buttons that allows to visualize this help, to upload the geojson that
is being shown into the URBANITE data Storage, to download the points, and to download the
values shown into your computer.
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6.9.9 Messina Traffic Evolution
In the first graphical representation it is possi eeghe temporal evolution of the traffic flow

on some roads entering or leaving the cityof Mes previously accomplished with the Public
Service here.com with its REST-API offeging.
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This map shows the temporal evolution of traffic flow on some roads entering of leaving the city of Messing.

Figure 35.Data Analysis: Messina Traffic Evolution (Source: HereMap API)
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In the second graphical representation (Figure 36) we can see the last version of the temporal
evolution of traffic flow, built with the data collected from the Messina Municipality cameras.

Messina Traffic Evolution
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This map shows the temporal evolution of traffic flow on some roads entering or leaving the city of Messina. \
Figure 36.Data Analysis: Messina Traffic Evolution (S S : Messina Urbanite cameras)

The new routes are smaller, but they represe eMpf beginnings for the City of Messina,
which will be able to implement new ones or d eftsting ones.

6.9.10 Weekly Traffic Flows &

In the second type of analysis, ashboard is depicting the Jam Factor values (that provide
information about congesti et all road segments) that are aggregated by time slots on
individual days of the w individual road section. From this picture it is possible to quickly
recognize the period where the roads are particularly congested.
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Messina Weekly Traffic Flows
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Figure 37.Data Analysis: Wi
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Figure 38.Data Analysis: LPT Critical K
6.10 Traffic Simulation .:
This option covers four functionalities: @
(W) Tragic Si ion v

ulations

QQ*

Recommender

Edit Network Map

Figure 39.Traffic Simulation menu

6.10.1 Simulations

This functionality covers certain activities related to the simulation process. The component
is divided into several sections, each of one allows to see the oucomes of the selected
simulation at the beginning as well as analysis and comparison among them and the KPIs
calculated.
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Select Simulation: ‘/[;\‘
—/

&  Bilbao Moyua LTZ Bilbao with Moyua LTZ. no data about duration

@  Bilbao Moyua LTZ 812h Moyua closed between 8h and 12h no data about duration

@  Bilbao Moyua LTZ 16-20 no data about duration

@  Bilbao baseline simulation Current state of Bilbao. no data about duration

@  Biloao Moyua LTZ 10130 otra no data about duration

Figure 40.Traffic Simulation: Select Simulation section

The new simulation created can be configured with the different values of the input,
depending on the pilot.

Parameters
Start time of closure |  Start time of closure ‘

Duration of closure| Durat:
Fercentage to increase the population the follawing districts

ABANDO:

BEGONA:

DEUSTO.

BLSURTO,ZDRROTZA.| % of increase for BASURTO ‘
ERREKALDE:

IBAIONDO.
OTXARKOAGA_TXURDINAGA

URIBARRL

Figure 41.Trgfic Simulation: Parameters section

Once the simulation has b,
simulation button allows to
can also be calculated in

n gelected or created based on the existing ones, the run
ain the outcomes needed for the following steps. The KPls
ion.

If there are som
sections.

ly run simulations, the data can be used for the rest of the

Run calculations

RUN SIMULATION CALCULATEKPIS ()

Figure 42.Traffic Simulation: Run calculations section

The DSS module allows to compare the selected simulation with the baseline. The results
are shown on the map.
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Compare the selected simulation with the baseline simulation

[ Selected simulation: Amsterdam Noord simulation | RUNDSS ()

The spider chart section shows the decision analysis results. Th
listed, allowing the selection of specific KPls to compare.

Spider Chart

Wiz ity Folcy Qualty EngEGn

Lozal i Gy TR TSt

Citpweci ik fwnaiy

Cony-wicka bk Salfary

Cinyamic bkt

Hierarchical level 3

[ cty-widk bk congestion
B cry-vioe b tensty
B ctyvide bk satety
B cmy-wie tieasiry
B Lossl bk congestion
B oo ke nsensky

B oot satey
[ - EEEL
Figure 44.Traffic Spider chart section
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presentation.

The scenario comparison graph shows the result of the comparison in a different graphical

Scenario comparison graph

Visualization options

City Wide - Traffic - Sike Congestion

Scenario comparison

20205k

5502052k

2

15y

[

10 Hour

S

O

oy
© Sy,

Figure 45.Scenario co
6.10.2 ML Module

ri aph section
Not ready

6.10.3 Recommender

This module makes som

compared simulations.

re

mendations based on the outcomes of the two previously
There are two ki

mendations, overall and specific.
Recommende

Select a baseline simulation and a scenario simulation to compare.

Amsterdam Noord simulation

Amsterdam baseline simulation
RUN DECISION SUPPORT DEXI

Overall recommendation

It suggests

This recommendation is made by general comparison of the chosen baseline scenario, with the chosen scenario simulation

According to the decision making system (DEXi), the simulation scenario shows no significant improvements over the baseline one and is considered equal
Specific recommendation
The suggestions are as follows:

general improvement in the mobility policy quality. It does this by testing if theoretical improvements for several step sizes improve the outcome of the decision support system.
No recommendation could be made using the +/- 1 analysis of the decision making system (DEX)

Additional suggestions by the decision making system (DEXi) are provided using the +/- 1/2 analysis. This analysis aims at giving a suggestion about which KPI should be improved in order to achieve improvements in other KPls or

infrastructure by -10%, bikeability should be improved by 20%

In order to improve the KPI of Mobility Policy Quality by -10%, bikeability should be improved by 20% In order to improve the KP! of Local by -10%, bikeability should be improved by 20% In order to improve the KP! of Local bike

Figure 46.Traffic Simulations: Recommender
Project Title: URBANITE

Contract No. GA 870338
Page 64 of 66

www.urbanite-project.eu



D5.9 — URBANITE Ecosystem-v3 Version 1.0 — Final. Date: 30.04.2023

6.10.4 Edit Network Map

This functionality allows to add lines modifying the layout of the map.

Li ureaNITE e e

Draw Polylines on Map
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