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Abstract 
The Requirement Analysis is aimed at providing a detailed analysis of requirements (in accordance with the 

VOLERE Methodology) needed by the set of tools which will be developed by the PIXEL project. Collected 

and analyzed requirements provide a comprehensive coverage of each different use case involving PIXEL’s 

partners and stakeholders, as described in detail in deliverable D3.4. 

Requirement elicitation and analysis have been performed by involving all different stakeholders of the PIXEL 

project, such as ports, technical partners, research and academicals partners. The use cases of each stakeholder 

have been analyzed in order to describe the functionalities the PIXEL tools must provide and how such tools 

must work in order to satisfy both project’s goals and users’ expectations. Requirements are classified in 

functional requirements, non-functional requirements and constraints.  

An iterative process has been exploited in order to improve both quality and soundness of collected 

requirements. Requirements analysis represents, in fact, one of the most important task of each project 

concerning software development and impacts significantly on the quality and effectiveness of the overall 

project. The definition of rigorous requirements can reduce the development effort, by minimizing the risk of 

re-design, re-coding and re-testing to take place, by allowing project managers to estimate both time and cost 

of required development tasks. Finally, the requirements can set the evaluation and validation criteria to obtain 

a quality product.  

In order to optimize the outcomes of WP3, in PIXEL a standardized and largely adopted methodology for 

requirements analysis has been adopted: the VOLERE Methodology. Described in detail in Chapter 2 of this 

document, VOLERE Methodology represents a leading solution in requirements analysis, by allowing its 

practitioners to collect, classify and analysis requirements in a systematic way. In particular, an ad-hoc template, 

based on the standard VOLERE template, has been proposed in order to include specific information related 

with the PIXEL project and its deliverables. VOLERE Methodology, already known by several partners of the 

Consortium, has been effectively exploited by adopting the JIRA tool.  

 

This deliverable represents a description of the results generated by task T3.4 but, at the same time, it should be 

seen as a synergistic path with the other tasks of the WP3. In particular deliverables D3.1, D3.2 and D3.4 

represent the starting point for interviews with stakeholders, by describing the different use case each partner is 

interested in. 
 

Statement of originality 
This document contains material, which is the copyright of certain PIXEL consortium parties, and may not be 

reproduced or copied without permission. This deliverable contains original unpublished work except where 

clearly indicated otherwise. Acknowledgement of previously published material and of the work of others has 

been made through appropriate citation, quotation or both.  

The information contained in this document is the proprietary confidential information of the PIXEL consortium 

(including the Commission Services) and may not be disclosed except in accordance with the consortium 

agreement. 

The commercial use of any information contained in this document may require a license from the proprietor 

of that information. 

Neither the project consortium as a whole nor a certain party of the consortium warrant that the information 

contained in this document is capable of use, nor that use of the information is free from risk, and accepts no 

liability for loss or damage suffered by any person using this information. 

The information in this document is subject to change without notice.   
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1. About this document 

The scope of this deliverable is to provide PIXEL requirements to support the design and the implementation 

of the PIXEL solutions in order to meet the pilots’ needs. In this deliverable have been collected and classified, 

using the VOLERE methodology, all requirements identified by pilot partners, with the support of all project 

partners, that will guide the next technical stages of PIXEL with a focus on the peculiarity of each pilot partner 

and the related needs and its position within PIXEL platform. For the requirements gathering has been used 

JIRA in order to allow to each pilot to insert its own needs and to share them with all partners in order to detail 

the requirements and to refine them in the PIXEL perspective. Moreover, part of the content of the deliverable 

received input from D3.3 and its final version D3.4, and the interviews of the pilots, allowed to better specify 

their needs and to carry out the requirements.  

 

1.1. Deliverable context 
 

Keywords Lead Editor 

Objectives Objective 1: Enable the IoT-based connection of port resource, transport 

agents and city sensor networks. 

The deliverable specifies the requirements that describe which data from 

which devices will be sent to IoT platform in order to meet the ports needs. 

Objective 2: Achieve an automatic aggregation, homogenization and 

semantic annotation of multi-source heterogeneous data from different 

internal and external actors 

The deliverable provides the data, the data-sources and the flows of the 

data exchange among actors. 

Objective 3: Develop an operational management dashboard to enable a 

quicker, more accurate and in-depth knowledge of port operations 

The deliverable includes the expected functionalities of the dashboard 

from the pilot partners 

Objective 4: Model and simulate port-operations processes for automated 

optimisation 

The deliverable includes several requirements describing modelling 

functionalities needed by Ports in order to fulfil their respective use-cases. 

Objective 5: Develop predictive algorithms 

The deliverable does include only some specifications about input and 

output of models. 

Objective 6: Develop a methodology for quantifying, validating, 

interpreting and integrating all environmental impacts of port activities 

into a single metric called the Port Environmental Index (PEI).  

The deliverable includes requirements related with PEI calculation and 

visualization.  
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Exploitable results There are no exploitable results from the work reported at this deliverable. 

Nevertheless, its content is highly relevant for the exploitation of PIXEL  

Work plan This deliverable is strongly linked with task 3.3 and its two deliverables 

D3.3 and D3.4, that are input for it and the reference point to check the 

coherence of the requirements with the description of the use-cases and 

scenario. It is the main input for WP4, task 5.3 of WP5, WP6 that will 

take into consideration all requirements collected and detailed in it to 

design and develop all PIXEL components. Moreover, this deliverable is 

linked with WP7 and WP8, as feedback point.  

 

Milestones MS3  

Deliverables Detected input: 

D3.1: Stakeholders and market analysis report: This deliverable presents 

the relevant stakeholders and their role in ports activities that must be 

taken into consideration to collect requirements. 

D3.3: Use cases and scenarios manual v1 describe the scenario and the 

use case that must be translated into requirements. 

D3.4 Use cases and scenarios manual v2 extends and completes the 

previous version (D3.3) with more detailed information on the target use 

cases and scenarios to refine the requirements.  

Detected output  

D8.1: Evaluation plan will be based to assess PIXEL impact on the 

expressed requirements listed and described in D3.2   

D5.2 and D5.3. PEI definition and algorithms will consider PEI 

requirements contained in D3.2 in terms of functionalities and qualities of 

the PEI 

D7.1 and D7.2 Integration Report will receive input from D3.3  

D6.1, D6.2: PIXEL Information system architecture and design  will take 

into consideration the requirements listed and described in D3.2 

D6.3 and D6.4: PIXEL data acquisition, information hub and data 

representation will receive input from D3.2 in terms of data, data-sources 

and needed functionalities 

D4.1 D4.2: PIXEL Models will be defined based on expresses 

requirements described in D3.2 

 

Risks The D3.2 is linked to the following risks with related mitigation measures: 

Risk 6: Technical activities are not completed on time, are not aligned 

with the main objective, are not accurate or present a lack of consistency.  

Mitigation measures: each task in the technical WPs will be carry out by 

at least three project partners 

Risk 8: Requirements fail to align with ICT systems 
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Mitigation measures: the process modelling and the development, 

foreseen in WP6, will start after a deep analysis of the ICT component in 

use cases to deploy PIXEL and in generic port technological solutions. 

 

1.2. The rationale behind the structure 
The document is divided into three sections. The first section describes the methodology exploited for defining 

the requirements and their maintenance. In the second section, all the requirements, grouped by the scenarios, 

corresponding to the 4 pilot ports, Monfalcone/SDAG, Piraeus, Thessaloniki, Bordeaux and the common 

product that is the PEI, have been listed and analyzed in order to meet the guide the design and the development 

stage of PIXEL. The third section provides an overall vision of the requirements specifications that support the 

understanding of the PIXEL platform and how it meets the ports of the future needs.  

 

2. Deliverable-specific sections 

2.1. Methodology  

The identification, communication and management of the requirements within PIXEL project follow the 

VOLERE methodology. VOLERE has been used by thousands of organizations around the world in order to 

discover, define, communicate and manage all the necessary requirements for any type of system development 

(e.g. software, hardware, commodities, services, organizational, etc.). VOLERE can be applied in almost all 

kinds of development environments, with any other development methods or with most requirements tools and 

modeling techniques. To produce accurate and unambiguous requirements, the VOLERE methodology uses 

techniques that are based on experience from worldwide business analysis projects and are continually 

improved.  

The VOLERE methodology provides several templates to deal with the different techniques and activities that 

it includes. In a quick view, the VOLERE Requirement Process1 suggests a methodology that can be 

summarized as follows:  

1. Define the Purpose of the Project (done in the Proposal);  

2. Stakeholders Identification and Analysis (T3.1);  

3. Business Use Cases (T3.1 and T3.3);  

4. Scenarios (T3.3);  

5. Writing the Requirements: functional requirements and non-functional requirements (T3.4); 

6. Validation of requirements: completeness, relevance, testability, coherency, traceability, and several 

other qualities before such requirements are used by developers (T3.4);  

7. Communicating the Requirements (T3.4);  

8. Requirements Completeness (WP4, WP5, WP6, WP8 and WP9). The following tasks will examine in 

depth the requirements collected in this task T3.4 for continuous improvement.  

                                                      
1 Volere Requirements: How to Get Started “http://www.volere.co.uk/pdf%20files/VolereGettingStarted.pdf”  
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o The system falls under the jurisdiction of any law. A statement specifying the legal requirements 

for this system.  

o Some standards with which we must comply. A statement specifying applicable standards and 

referencing detailed standards descriptions.  

 

 
Figure 1: Requirements classification. 

2.1.3. Requirements workflow 

In order to properly collect, formalize and analyze requirements concerning the pilot use cases defined in PIXEL 

(e.g.:  Energy Demand, Intermodal Transport, Port City Integration and Port Environmental Index), an iterative 

workflow has been adopted. Such workflow has been defined according to the VOLERE methodology and 

tailored in order to involve the different stakeholders (as project drivers) of PIXEL (e.g.: port authorities, 

technical partners, domain experts). 

The workflow adopted to produce a set of harmonized requirements is reported in the following figure  

 

 

Figure 2. Requirements workflow. 
 

In particular, the requirements workflow is composed by the following steps: 

1. Identify sources of requirements: these were the sources of information to collect requirements such as 

previous research projects, our own knowledge, stakeholders, regulation, standards, etc.;  

Identify 

Capture 

Define 

Analyse 

Adjust 
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Pixel Operational Tools (OT) 

Provides a high level wrapper/interface for using the models and predictive 

algorithms. It also includes event processing (stream analytics) engine to configure 

KPIs and alarms. 

Typically linked to: MO,PA, IH,DAL 

Predictive algorithms (PA) 

Provides predictions about forecasted maritime traffic and road traffic at ports, as 

well as energy prediction for renewable energy transition. 

Typically linked to: IH 

PIXEL Information Hub (IH) 

Provides the means for collecting and storing different data sources into a common 

repository, providing short and long-term storage functionalities. It will typically 

feed other PIXEL components in the architecture 

Typically linked to: DAL, ID, OT  

PIXEL Integrated Dashboard and 

Notification (ID&N) 

Provides the general UI to access and visualize the high level functionalities to be 

used/managed by port operators. It also includes a notification system. 

Typically linked to: DAL, IH, OT 

Port Environmental Index (PEI) 

Provides a way of getting PEI values (current value, predictive value) and potentially 

associated parameters to monitor (specific for each port) specially  

Typically linked to: MO, OT 

Models (MO) 

Models to simulate energy demand, environmental pollution, and multimodal 

transport, as well as a common environmental model. 

Typically linked to: DAL, OT  

 

Each requirement will be assigned to one or more specific products in order to better describe its contribution 

to the overall PIXEL project. Generic requirements, which cover several products, are classified as part of the 

PIXEL platform seen as a whole. 

 

2.1.5.2. Use-case 

PIXEL project exploits 4 different use cases: 

• Energy management: characterization of energy needs within the ports to better plan and manage port 

activities and adequately dimension the introduction of (green) renewable energy. This use case will be applied 

in the Port of Bordeaux.  

• Intermodal transport: development of different algorithms to monitor and simulate traffic according to 

certain policies to reduce congestion, specially between ports and inland ports. This use case will be applied in 

the Port of Monfalcone and SDAG.  

• Port-city integration: implementation of sustainable and environmental friendly measures regarding 

transport demand between port and nearby city. This use case will be applied in the two Greek ports: The Port 

of Piraeus and the Port of Thessaloniki.  

• Port Environmental Index (PEI): generation of one single environmental metric that summarizes the 

environmental impact. It is a transversal use case to be implemented on all the four pilot ports. 

 

2.1.5.3. Scenario 

Deliverables D3.3 and D3.4 provided significant added value to this document, by focusing on the different 

scenario exploited by each port according with their specific needs and constraints, moving from energy 

management to intermodal transportation, from port-city interaction to environmental protection. In particular, 
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2.2. Requirements Management Tools 
In order to provide to each stakeholder a common tool to collect, describe and share PIXEL requirements (by 

respecting the VOLERE methodology and the proposed requirements template), the JIRA platform has been 

adopted as main requirement management tool for the PIXEL project.  

An access to the JIRA platform, available via Web, has been provided to each actor of the project (e.g.: 

stakeholders, technical partners) in order to allow each of them to be directly part of the requirement elicitation 

and analysis process. The project repository keeps updated and easily accessible the details of stakeholders, 

market analysis identified products, scenarios, requirements and use cases. Each time one of such artifact 

evolves (e.g.: due to improved analysis), the project repository keeps track of such update and shares such 

information among all stakeholders. Additional credentials will be released in the future in order to allow 

external reviewers to access collected data. 

The JIRA platform5 is a commercial software manufactured by Atlassian, representing one of the prominent 

leaders worldwide for issue tracking in software development. JIRA can be licensed for running on-premises or 

as a hosted application. JIRA provides bug tracking, issue tracking, and project management functions. The 

main features of JIRA for agile software development are to plan development iterations, generate iteration 

reports and bug tracking functionality. 

Insiel, in order to perform task T3.4 in an effective way, provided access to an instance of JIRA hosted on its 

server infrastructure, available at https://jiraeu.insiel.it.  

 

 

Figure 4: JIRA home page for PIXEL project. 
 

The JIRA home page clearly and effectively reports recent activities performed by each user on the set of 

collected requirements, in a transparent way. The activities stream is aimed at improving social collaboration 

between stakeholders. By switching to statistics view, each user can visualize the status of collected 

requirements, according to their priority, classification, state and assignee (the user which is currently working 

on the requirement). 

 

                                                      
5 https://www.atlassian.com/software/jira  

https://jiraeu.insiel.it/
https://www.atlassian.com/software/jira
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Figure 5: Requirements statistics in JIRA. 
 

In order to allow users to easily navigate between requirements, JIRA present a complete set of search filters, 

customized according to the VOLERE template (e.g.: Scenario).  

 

Figure 6: Search and filters. 
 

The state of each requirement, with respect to the proposed requirements workflow (described in detail in 2.1.3), 

need to be clearly visualized: each stakeholder should be able to identify the current state of its requirements 

and which actions could be applied in order to complete requirements validation. A customized JIRA Kanban 

Board has been defined in order to represent such information simply and in an effective way: requirements are 

divided by columns, each one representing a particular state (e.g.: selected for stakeholder validation). The 

column tagged as REWORK aggregates all requirements with state AMBIGUOUS, INCOMPLETE, OUT OF 

SCOPE and DUPLICATED. 
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Figure 7: Kanban board. 
 

 

Figure 8: Detail view of a requirement with respect to VOLERE Methodology. 
 

Forms used to create and edit requirements in JIRA have been personalized by INSIEL in order to provide all 

custom field introduced by the VOLERE methodology and included in the requirement template exploited for 

the PIXEL project. In particular several multi-value fields (e.g.: requirement category, requirement type, 

priority, use case) have been defined in order to allow further aggregation and analysis of collected 

requirements. 




























































































































