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1. Executive Summary 

 

SENATOR (“Smart Network Operator Platform enabling Shared, Integrated and more 

Sustainable Urban Freight Logistics”) is a project funded by the European Commission under 

the programme H2020-EU.3.4. -SOCIETAL CHALLENGES –Smart, Green and Integrated 

Transport. It aims to creating a new urban logistic model focused on the four urban layers: 

end-receiver, transport, logistics and infrastructure. 

For this purpose, the project will develop a smart network operator supported on an ICT 

Platform for integrated logistics operation. This will allow the optimisation of freight delivery 

services in urban areas, leading to decrease the number and distance of delivery routes by 

real-time information, predictions & planning optimisation based on Artificial Intelligence 

algorithms. Moreover, it will connect freight delivery services & collection points and 

integrate all freight delivery requirements into urban planification. In consequence, it will 

minimize the negative impacts that this distribution causes in the cities and will constitute 

an effective mean of collaboration between agents. 

 

This document is the deliverable from the task “T3.3 Global dashboard and User Interface 

implementation” and consists of the detailed development report of the dashboard code 

hosted in a code repository (GITHUB). Generally, application codes are hosted in code 

repositories that include instructions to deploy the code on servers, allowing the tool to be 

used. The main objective of the dashboard is to be able to make decisions based on the 

visualisation and filtering of data. The code proposed and presented in this deliverable 

complies with these premises. The project repository contains all the project files and stores 

each file's revision history. 

 

The code is a frontend application for user interaction with data, which will use charts, tables, 

and maps with strong geographical functionality. The interface shows an accurate and 

friendly user-experience way for logistics operations. 

 

This deliverable shows screenshots of the code, access to the code repository and 

screenshots of the deployed application. 
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2. Introduction 

2.1. Purpose 

The aim of SENATOR is to facilitate more efficient, sustainable, and accessible logistics 

operations within the scope of a city. For this purpose, the task T3.3 includes the 

development of all software components for the development of a dashboard that include 

ETLs processing and geospatial and alphanumeric analysis algorithms. The interface will 

show and update, in an accurate and a friendly user-experience way, the logistics 

movements. This task includes two subtasks: 

 

• ST 3.3.1 Implementation of dashboard for real-time and last minute 

• ST 3.3.2 Data visualisation tool and real time system for monitoring and control 

 

This task includes the deliverable “D.3.4 - Dashboard code” of the SENATOR project to 

provide a visualization tool supported on open-source GIS: configure an advanced web app 

to visualize data for at-a-glance decision-making engaging view of data from the other 

partners. 

 

For the development of each module of the Dashboard, the following stages have been 

carried out: 

● Analysis of use cases and KPIs: Collect requirements from the end-user related to 

security, data, functionalities The aim is to achieve the user related to what they 

expect from this type of tool.  

● Analysis of Dashboard design: Based on wireframes and mock-ups to validate 

position, style, and other inspirational elements according to uses cases defined 

● Meetings: Regular meetings with stakeholders to show them examples of similar 

platforms ask for available data to be included in the dashboard, especially KPIs. 

● Development: Create the environments to integrate the workflow, code writing and 

development of the solution designed in previous steps through scrum methodology. 

● Testing: Design and development of software testing. 

● Delivery: It includes the capacitation and education in the use of the tool both for the 

users and administrator or technical staff with high capacities. A common code 

repository is used in synchrony with Deusto. 
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2.2. Relation to other deliverables 

There are strong dependencies between WP1 (use cases and requirements) and WP3 

(architecture and detailed design) that had to be analysed and considered. 

 

 Dependencies – Upstream tasks  Dependencies – Downstream tasks  

T3.3 T1.1, T4.1-5, T3.1-2 T3.4, T4.3-5 , T5.3-4 

 

 

D3.4 is loosely coupled with the use cases of WP1, influenced by T1.1 “Use Case Definition 

and IT requirements” which set the focus and use cases interest of the platform users and 

its roles. 

It also depends on the agreement taken into T3.1 “Definition of system architecture” and 

T3.2 “Data acquisition and Messaging Layer”, regarding the design and functionalities that 

were generated in the designs of deliverable D3.2 “Dashboard solution design”. 

 

D3.3 is the continuation of the developments for “T3.4 Implementation and ICT integration” 

and has dependencies with the future deliverable D3.4, where different user manuals, good 

practices, and reports will be generated and for the pilots in Zaragoza and Dublin (T5.3-4) 
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3. Previous Design 

 

The development of the dashboard has been based on the previous designs of the 

deliverable D3.3 - Dashboard solution design as well as recurring meetings with end-users. 

 

The format and functionalities of the previous design have been maintained with some slight 

modifications based on the atomic design methodology, which establishes 5 levels: 

 

 

● Atoms 

● Molecules 

● Organisms 

● Templates 

● Pages 

 

 

 

 

Figure 1: Atoms, molecules, organisms, templates and pages 
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4. Integrations 

The development of the dashboard frontend involves a series of integrations with other 

systems that feed information to the platform. Below is an outline of these types of 

integrations or layers of information: 

 

Figure 2: Main interaction layers for Global dashboard integration 

 

The Frontend module will be able to communicate using asynchronous messages through 

the universal messaging software. Also, it will communicate with the Backend and Digital ID 

modules using HTTPs technology through restful APIs (More information is available in 

deliverable D3.2 - SENATOR data acquisition and messaging layer) 

The SENATOR Backend also communicates with the databases to obtain the roles, 

permissions, and data from each user. 

For the same backend, two different APIs have been developed for each location but with a 

very similar data model.  
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Both APIs have been developed with a Python programming language and have a swagger 

that documents the calls that can be made at each API endpoint. 

The two URLs for each API call are shown below: 

 

ZARAGOZA 

https://api.zaragoza.senator.apps.deustotech.eu/api/docs 

 

 

Figure 3: Zaragoza API example 

 

 

 

 

 

 

 

https://api.zaragoza.senator.apps.deustotech.eu/api/docs
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DUBLIN 

https://api.dublin.senator.apps.deustotech.eu/api/docs 

 

 

Figure 4: Dublin API example  

 

  

https://api.dublin.senator.apps.deustotech.eu/api/docs
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5. Development (Technical description) 

A Geographic Information System (GIS) based on open-source technologies is proposed to 

accomplish data integration and visualization. To this end, a web-viewer will be used, 

allowing users to interact with data (a built-in web client application or dashboard based on 

standard languages (HTML, CSS, and Js), integrating libraries for maps and graphs such as 

DeckGL, MapboxGL, and Recharts. 

 

The front-end will be built with the REACT framework to render the HTML and REDUX to 

manage the state. Jest and Enzyme will be used to test the code, Eslint and Sasslint to make 

everything up to code standards. Axios and fetch will be mainly used for making API calls. 

Finally, Deck GL and Mapxbox GL will be used for rendering the maps. 

 

The following is a description of the entire technology stack that will be used throughout the 

project: 

5.1. React and React components 

For rendering the app will be used React, a framework based on components. React js is an 

open-source JavaScript library that is used for building user interfaces specifically for single-

page applications. It's used for handling the view layer for web and mobile apps. React also 

allows us to create reusable UI components. The main purpose of React is to be fast, 

scalable, and simple (https://es.reactjs.org) 

5.2. UI Components  

For the functional components, we will use the component library for React called Material 

UI (MUI). MUI provides a robust, customizable, and accessible library of foundational and 

advanced components, enabling you to build your design system and develop React 

applications faster. (https://material-ui.com) 

 

 

https://es.reactjs.org/
https://material-ui.com/
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5.3. Webpack  

Webpack is a static module bundler for modern JavaScript applications. When webpack 

processes your application, it internally builds a dependency graph from one or more entry 

points and then combines every module your project needs into one or more bundles, which 

are static assets to serve your content. Has the purpose of bundling the app in one file. 

(https://webpack.js.org)  

5.4. Redux  

Redux is a predictable state container for JavaScript apps. It helps you write applications 

that behave consistently, run in different environments (client, server, and native), and is an 

easy-to-test tool and is compatible with React, or with any other view library. We will use 

Redux, a predictable state container for Js apps to manage the state of the app and data flow 

(https://redux.js.org/). An example is shown below: Authentication – Filters - KPIs 

information -Layers visibility -Table information -Viewport map  

5.5. Axios  

Axios is a Promise-based HTTP client for JavaScript used in front-end applications. Axios 

ease send an asynchronous HTTP request to REST endpoints and perform CRUD operations. 

The Axios library can be used in plain JavaScript applications or can be used together with 

more advanced frameworks. (https://github.com/axios/axios)  

5.6. MapboxGL & DeckGL  

These are the main map libraries for mapping. Deck GL is an open-source, WebGL-powered 

library for exploring and visualizing data assets at scale. Created by Uber, it is expecially 

useful for pulling information from geospatial data sources, such as map data, enabling 

analysis of large data sets in a highly visual way. Mapbox GL JS is a JavaScript library that 

uses WebGL to render interactive maps consuming vectors and styles. 

(https://www.mapbox.com/mapbox-gljs) (https://deck.gl/) 

 

https://webpack.js.org/
https://github.com/axios/axios
https://www.mapbox.com/mapbox-gljs
https://deck.gl/
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5.7. Charts, KPIs, filters libraries  

For the graphics and KPIs of the dash-board, 2 or 3 libraries will be used, for example 

Recharts and Airship. Recharts is a composable charting library built on React components 

with many types of charts. 

 

Airship is a JavaScript library that includes a lot of functionalities and features such as KPIs 

calculations, layer selection, and filters. (https://recharts.org/en-US/ ) 

(https://docs.airship.com/)  

 

5.8. ESLint 

ESLint is a JavaScript linter that statically analyses your code quickly find issues quickly. 

ESLint is built into most text editors. Thus you can run ESLint as part of your continuous 

integration pipeline. (https://eslint.org/) 

  

https://recharts.org/en-US/
https://docs.airship.com/
https://eslint.org/
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6. Development (Methodology) 

 

Agile methodologies (scrum) have been used for the different developments. In such a way 

that sprints are planned every 15 days in which the features of the previous sprint are 

validated and the features of the next sprint are planned. Jira from Atlassian is used as 

software for the management of issues and bugs. The way of working for the develop and 

delivery process consists of: 

 

6.1. Development 

At the development level, code repositories and version control have been applied- mainly 

GITHUB. This software allows for automatic testing before each feature is uploaded and  

merged with the master. 

https://github.com/ 

 

We work in a staging environment, and after validation we upload the versions to the 

preproduction and production environment. Deployments are done in docker containers in 

such a way that we ensure that the libraries and dependencies are always correct. 

6.2. Testing 

The libraries used for testing the code are Jest and Enzyme. There are two types of tests, 

component tests, and function tests. 

The component tests - We used enzyme/react-test-renderer in junction with Jest to test the 

react components. 

The function tests - We only use Jest to test any function (any non-react function). 

6.3. Delivery 

For the deliverables, we use docker containers orchestrated with other components outside 

the Front using an orchestrator. 

  

https://github.com/
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7. Code repository 

 

To ensure alignment on integrations with other teams, a common private code repository has 

been used. A GITHUB account of the University of Deusto has been used. 

 

It consists of the main branch and a development branch. All features tested in development 

are then uploaded to the main branch. For code uploads, regular commits are made which 

are then merged into the main branch. 

This code repository is for the front-end part of the dashboard, the backend is in a different 

repository.  

 

 

 

Figure 5: Development branch 

The application is developed with React, which uses a methodology of working with 

components. This means that the different functionalities are linked with code snippets, so 

that each functionality can be packaged as a component that works on its own. 

https://marvelapp.com/prototype/hh593ja/screen/85845792
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Figure 6: React components 

 

 

Figure 7: Sidebar component code example 

 

https://marvelapp.com/prototype/hh593ja/screen/85845792


  

19 

 

 

[D3.4] Dashboard code 

 

 

This project has received funding from the European Union’s Horizon 2020 research  
and innovation program under grant agreement Nº 861540 

 

 

 

In parallel to the code repository, work is also being done on deployments to visualize what 

has been developed. These deployments are usually done locally and then deployed in a 

development environment. Once validated in development, they are then deployed in the 

pre-production environment and later in production. This flow of deployments is carried out 

using a continuous integration methodology. Using an orchestrator such as Kubernetes 

allows you to deploy different docker containers connected to each other at the same time. 

All these containers can work independently, but together they create the Senator platform. 

This deliverable explains the code of the bottom right container (Frontend Module). 

 

 

 

Figure 8: Docker containers  
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8. Deployment examples 

 

Below are some elements of the deployed dashboard code: 

 

Login: This is the screen where the user inserts their credentials (Senator ID) 

 

 
9.  

Figure 9: Login 
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Main window:  Example of the main screen of the Senator platform with routes and stops: 

 

 
 

Figure 10: Dashboard (general view) 

 

In the screen below the icons to access the KPIs and info in tables: 

 

 
 

Figure 11: Visualization options (KPIs and data table) 
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Search bar: To search an address or place and the map is centred on that location. 

Left side panel: Main panel for navigating through the different functionalities of the platform 

 

 
 

Figure 12: Navigation and options bar with search 
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Below is a summary figure indicating the name of the functionality of each of the buttons: 

 

 
 

Figure 13: General indicators preview 
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In the next figure three layers of information are displayed. Routes, stops and order of 

stops in the main application window with the streets basemap. 

 

  

Figure 14: Routes with order stops in Zaragoza 
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In the screen below the routes and the KPIs on a satellite basemap: 

 

Figure 15: Zaragoza map (satellite view) 

Within the platform it is possible to add/draw the areas with restrictions and the date of 

affection. An example of the functionality of adding restrictions in Zaragoza is shown in the 

following figure: 

 

 

Figure 16: Drawing restrictions 
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The list of the main KPIs proposed for the Senator Project are: 

 

- Improved flexibility in delivery services  

- Freight movement  

- Green jobs  

- Local freight transport fuel mix  

- Success rate by zone/section in 1st delivery attempt 

- Expected shipments vs delivered shipments 

- Shipments delivered, failed, in distribution  

- Green vehicle, information on CO2, NOx and other pollutants  

- Shipments delivered by kilometres travelled 

- Km planned vs Real km 

- Time planned vs Real time 

- Capacity (shipments) 

- Stop times of routes (vehicles) 

- Electrical vehicles vs total vehicles 

- Noise pollution (db) 

 

The last figure shows the main map panel with the routes and stops and their associated 

KPIs.  

 

 

Figure 17: KPIs  
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9. Conclusions 

 

The most important aspects to be considered for this deliverable are described below: 

 

• The task T3.3 includes the development of all software components for the 

development of a dashboard that will include ETLs processing and geospatial and 

alphanumeric analysis algorithms. 

 

• The 4 main modules of SENATOR, oriented to a different type of actor within the 

logistics chain, are: On-demand Platform manager, Multimodal Fleet Manager, Smart 

Routes Manager and Diagnosis of Urban Infrastructure. 

 

• The dashboard covers the visualisation and functionality needs of the 4 main modules 

in a professional, user-friendly and efficient way, including user authentication via 

Digital ID. 

 

• A list of KPIs were raised by the stakeholders and implemented in the dashboard for 

better decision making. 

 

• A clean user-experience and user-friendly dashboard was created to helps improve 

logistics in three main areas: efficiency, sustainability and accessibility. The three 

objectives in user experience were: credibility, simplicity and consistency. 
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