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Introduction 
In our project, we have tried and tested various technologies to automate the process 
for getting the Master’s degree in computer science at the University of Genova and 
discussed each alternative. Then, we have developed a supporting app. 
 
Currently this process is managed manually by the Thesis Delegate using just an Excel 
file and some functionalities of Aulaweb. All faculty members and students are only 
able to communicate with the Thesis Delegate using email. Supervisors and Reviewers 
also should handle the reports, documentation of assigned thesis and their proposals 
by hand. This approach is not efficient at all. 
The aim of this thesis was to automate this process followed by reducing the effort 
for anyone (Supervisors, Reviewers, Students, Thesis Delegate) avoiding errors and 
delays. 
 
At first, we decided to examine some configurable systems to figure out if it would be 
possible to avoid the creation of a project from scratch. If we could find a 
configurable system that supported the functionality would be a great advantage in 
cost and efficiency. Then we did some research about systems supporting the 
business processes and business cases.  
Based on the results of our research, we came to the decision that considering the 
thesis management as a business case would be sensible. But for some reasons 
discussed further in “Section 2”, it was not possible to follow this direction.  
 
The second solution was to create an application integrated with Microsoft teams. So, 
the students and faculty members could easily access the application. Indeed, the 
students and the faculty members all use this platform and are already familiar with 
its functionalities. Moreover, the Team’s authentication of the users could be 
provided for free by the app’s authentication. 
But this approach did not result in a practical solution for some reasons discussed in 
“Section 3”.  

 
Finally, we decided to develop a project from scratch. So, we found some proper 
development tools and implemented the application (Section 4). 
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The Thesis Process 

The Master’s Degree in Computer Science at the University of Genova follows a 
specific process for managing the thesis proposals, the assignment of the proposals, 
and the final exam.  
In this process, the Supervisors would prepare the proposals and submit them. The 
Thesis Delegate then would filter the proposals based on their own decision. The 
Thesis Delegate either accepts the proposals or rejects them. When the accepted 
proposals are approved by the Thesis Delegate, these proposals would be published 
for the bidding.  

When the bidding round has started, the students can see the published proposals 
and choose three of them. By the end of the bidding round, students are not allowed 
to submit proposals anymore. In this phase the Thesis Delegate would first check the 
eligibility of a student. Which means if they have passed enough credits to be able to 
start their thesis and if they are eligible, the Thesis Delegate would then review the 
proposals for the student.  
In this case, the Thesis Delegate would either assign a proposal from the student’s 
proposals to them or reject all the selected proposals. When all the proposals are 
rejected, the student needs to participate in the next bidding round. The Thesis 
Delegate will then indicate the reviewer for each assigned thesis. Assigned thesis is 
now considered “Ongoing thesis”. 

Three months after the thesis started, the Thesis Delegate would remind the student 
and the Reviewer to have a meeting. In this meeting they would discuss the progress. 
One month before the final exam, a thesis draft is sent to the Reviewer by the student 
and the final version of the work, which must be approved by the Supervisor, would 
be uploaded at least 15 days before the exam.  
A student may drop an ongoing thesis, or a supervisor may decide to stop it. In these 
cases, the student needs to bid again in the next round. Before the defence, The 
Thesis Delegate will compute the weighted average of the student’s marks.  
On the day of defence, the student should defend their thesis in front of the Exam 
Committee, then the Exam Committee would evaluate the thesis and based on the 
weighted average mark of the exam and evaluation of the Exam Committee the final 
mark is computed. 

In figure 1, you can find the image depicting the class diagram, which illustrates the 
structure and relationships of the entities involved in the thesis management system. 
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It captures the key components, including actors such as students, faculty members, 
exam committee and proposal as well as the processes they are involved in.  

Figure 2 shows the activity diagram. It provides a detailed representation of the 
workflow. It visualizes the sequence of actions performed by different actors, 
throughout the thesis lifecycle. 
 
 
 
 
 
 

 
 
Figure 1 - Class Diagram 
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Figure 2 - Activity Diagram 
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Business Process & Business Case 
Management Systems 

In this section, we discuss Business Processes and Business Cases, highlighting some 
of their differences and describe some of the configurable management systems 
regarding the business case, with our motivations about not choosing them as an 
infrastructure for our project.  

 Business Process Management System 

 A business process is an activity or set of activities that accomplish a specific 
organizational goal. Business processes can range from straightforward and repetitive 
actions, to complex, multi-departmental operations, such as product development or 
supply chain management.  
Each process involves a workflow of activities that are organized and sequential to 
achieve the desired outcome. Business processes are suitable for following a 
structured set of activities, sequentially and dependent on each other. 

Business process management system (BPMS) helps us design, model, execute, 
automate and improve a set of activities and tasks that when completed, achieve an 
organizational goal1. There are many visual notations for modelling the business 
process, in our case we used UML. 

In these management systems, Business Process Model and Notation (BPMN) which 
primarily is a notation, is used to map various business processes. BPMN empowers 
businesses to form a visual depiction of complex business processes/practice flow2. 

Business Case Management System 

Case management systems are software systems that allow you to keep track of all 
the client data you need, to deliver effective programs and services. They allow you to 

 
1 [https://www.techtarget.com/searchcio/definition/Business-process-management-suite-BPMS] 
 
2 [https://www.ameyo.com/blog/bpmn-vs-cmmn-whats-the-difference/] 
 



 
 

9 
 

vast amounts of information that can be accessed easily and quickly (more so than 
paper-based filing systems or Excel.)3  

These systems are used for managing data relationships, documents and processes 
for unique cases, like service requests, investigations or incidents that require action 
and resolution.4  

Case management systems are designed to improve knowledge-driven work, as well 
as improve general processes to optimize outcomes5. 

For management of cases, CMMN notation is used. Case Management Model & 
Notation (CMMN) is essentially a graphical notation primarily used to apprehend 
methods of working that revolve around the handling of cases, requiring various 
activities to be performed to facilitate completely unpredictable solutions. 

CMMN has the power to expand its boundaries using the concept of case files and 
following an event-centered approach6. 

Business Process vs. Case 

One of the fundamental differences between these concepts lies in their approach to 
steps and actions. Business process is flow-oriented, making it ideal for structured, 
repeatable actions that follow a sequence of steps.  

Business processes are consistent and predictable, where actions occur in the same 
order every time. In contrast, the case-oriented model’s focus is on flexible scenarios.  
It is designed for processes, depending on dynamic circumstances, to achieve results. 
Such as a legal investigation or customer service resolution, where tasks may need to 
be adjusted or added based on the specific context. In other words, a key distinction 
is predictability of the action.  
Business process works best when the sequence of actions is known in advance. On 

 
3 [https://clearimpact.com/what-you-should-know-about-case-management-
systems/#:~:text=Case%20management%20systems%20are%20software,based%20filing%20systems%20or%20Excel.)] 

4 [https://www.hyland.com/en/resources/terminology/case-management] 

5[https://www.hyland.com/en/resources/terminology/case-
management#:~:text=Case%20management%20is%20a%20procedure,that%20require%20action%20and%20resolution.] 
 
6[https://www.hyland.com/en/resources/terminology/case-
management#:~:text=Case%20management%20is%20a%20procedure,that%20require%20action%20and%20resolution.] 
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the other hand, the Business case is suitable for tasks where the process evolves 
based on real-time information or unforeseen situations.  

As represented in the chart below, these fundamental differences in structure lead to 
differences also to Visual components and diagram differences.  
 

 

Aspect Business Process Business Case 

Focus Structured, repeatable 
workflows 

Flexible, knowledge-driven 
cases 

Task Flow Predefined and sequential Dynamic, task order varies 

Decision-Making Rule-based, automated Contextual, based on 
human judgement 

Use cases Payroll processing, order 
management 

Legal cases, patient 
treatment 

Automation High suitability for 
automation 

Low automation, higher 
reliance on users 

Flexibility Limited flexibility, strict 
flow 

High flexibility for 
dynamic scenarios 

 
Our project follows some nonlinear task executions and does not follow strict steps. 
The supervisor has the possibility to change the state of the proposal until some 
point in time (Until the proposal gets published).  

Proposals could be unpublished after getting published by the Thesis Delegate.  
Also, students can change their bid until some point in time (Before thesis 
assignment). 

The system needs human decision making, like resolving the conflict for the situation 
when students possibly choose the same proposal.  

Also, determining if a thesis should be terminated due to lack of progress, or 
sometimes the responsible decides to give them more time. 
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We can see that there are so many situations that depend on human actions and 
decisions. The nature of a business case system was a practical choice for our project. 
In this approach we are looking at each student like an individual case. 

We decided to use a configurable system so that we could implement the project 
more efficiently.  

However, there was an important question: The configurable systems for the case 
management model are suited mostly for law firms and medical institutions. Could 
we convert them to a suitable educational system? 
So, we did research on some of them and tried to analyze some of these configurable 
systems. To evaluate the possibility of migrating the project on their infrastructure. 

Management Systems for Business Cases 

Some of these Systems that we have analyzed to see if they fit our requirements are 
presented below:  

CaseFleet7   

Is a case management software used primarily by legal professionals, offering 
features mostly for document management. 

While it excels in managing legal cases, it may not align well with the specific needs of 
the project we had in hand for several reasons:  

● The design  

CaseFleet is designed with legal workflows in mind, focusing on litigation processes, 
evidence management and legal documentation. Instead, our project was a system 
that needed academic workflows, such as proposal submissions, bidding processes, 
and thesis progress tracking, which differ significantly from legal case management. 

For example, Casefleet cannot manage conflicts in thesis selection and bidding. 
  

 
7 [https://www.casefleet.com/] 
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● Customization Limitations  

The context, as far as we investigated, was impossible to be implemented in Casefleet 
due to the huge gap between what Casefleet is made for and our use cases, which 
could result in much more complexity.  

Casefleet is primarily structured around predefined legal workflows, such as 
managing evidence or tracking legal deadlines while in our project we needed high 
adaptability, like:  

○ Allowing students to modify bids within the bidding period. 
○ Permitting the Thesis Delegate to dynamically publish or unpublish 

proposals. 

Managing exceptions for individuals in our system. 

● User Experience 

The interface and user experience of CaseFleet are tailored for legal professionals, 
which is not efficient for students and faculty members. 

Societ8 

This Case Management software is designed to be used by non-profit organizations 
focusing on managing client information, service delivery and program tracking. 

The system stores detailed client records, including information, service history and 
case notes. This system tracks each client’s progress through predefined programs or 
services such as counselling sessions, healthcare or workshops, which enables 
caseworkers to manage multiple clients and their associated tasks. 

Since this system is a specialized simple design of worker and client interaction in the 
fields it covers, it cannot cover academic approaches to case management systems 
such as proposal submission, bidding or thesis progress. 

We could say the philosophy, the interface and the purpose of this case management 
system does not cover features of an academic system. 

 
8 https://www.societ.com/solutions/sumac-case-management/ 
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KissFlow9  

Kissflow is a platform designed to handle both structured workflows (Business 
process) and flexible, unstructured processes (Business case). 

Some of the features of this system are:  

• Workflow Automation: Creating structured workflows for repetitive processes.  
 

• Case Management: Supports semi-structured processes that require some 
human input and decision-making.  

● Integration Options: Offers integrations with popular enterprise tools like 
Slack. 

Kissflow is huge and versatile, but the system is designed to work with a wide variety 
of industries, such as HR, IT and sales. This platform’s tools are focused on generic 
workflows like approvals, task assignments and status tracking.  
This means that without significant changes, effort and customization, it could not be 
suitable to be used for our system.  

The purpose of finding an already working system is to reduce the cost. 
Although there could have been the chance of making kissflow adaptable to our 
requirements, the effort was estimated to be beyond the creation of the project from 
scratch. 

Apart from the structure that changing it would have been costly, Kissflow's 
architecture leans heavily on predefined workflows, requiring users to set up 
structured tasks and flows in advance.  

For example, it was not suitable for non-linear scenarios where the Thesis Delegate 
should Resolve conflicts dynamically during the bidding process. 

The main reason that Kissflow was not chosen is that it lacks native support for these 
academic-specific functionalities, as it is focused on generic business tasks like 
creating, approving and tracking them. 

 
9 [https://kissflow.com/workflow/case/case-management-overview/] 
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Another problem with kissflow is Lack of comprehensive time-bound processes for 
bidding windows. 

In our requirements, the bidding window is a critical feature where all student actions 
such as viewing, selecting proposals and submitting credits are restricted to a specific 
start and end time.  
While Kissflow allows for deadlines on tasks, it does not provide robust functionality 
to enforce and dynamically manage a time-bound interaction window for different 
roles. 

Because of its nature, Kissflow was not a suitable option since some of the 
requirements could be easier to handle without using it.  
In Kissflow for the non-supported requirements you have to define new workflows 
and new features that makes the system so complex and needs a lot of time, which 
was not the purpose of using a configurable system. 

Alfresco10 

While Alfresco's case management system is powerful and adaptable, it has specific 
limitations.  

Based on the research that we had, some of the requirements like proposal status 
management, bidding window, bidding process and conflict resolution were not 
supported by the system. In such cases, we had to write scripts to resolve the 
problem. 

If for vital stages of the project we need scripting, then we can write scripts for other 
non-vital parts of the project as well.  

Learning Alfresco and how to use it and then learning to write scripts was not the best 
option. Creating the project from scratch was a more efficient way instead of using 
the Alfresco system. 

 
10 [https://www.skytizens.com/alfresco-document-management-ecm/case-management/] 
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Pega11 

Pega is a versatile and powerful platform, but the biggest drawback is that this 
system is designed for enterprise projects. Since in the real world we do not move a 
small thing like a bed with an eighteen-wheeler truck, also Pega is not the good 
choice for our requirements.  

The Enterprise design of this system adds to the complexity and inefficiency rather 
than reducing it.  
This process would need technical expertise and specialized development teams to 
adapt the platform to a nice academic workflow. 

The cost and licensing of the application would also add to the problem. 

After analyzing different kinds of case management systems, we saw that these 
systems do not support academic workflows for management and even though there 
was a chance to integrate them, the cost and complexity was so high. 

 
11 [https://www.pega.com/products/platform] 
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PowerApps Application 
For this case, we wanted to have an application running on Microsoft Teams platform. 
PowerApps is a suitable tool for such a goal. It is reliable and widely used to create 
applications on Teams. These applications would easily integrate with Teams but they 
have some drawbacks.  
One of them is that the database for PowerApps is not a strong and reliable database. 
At this point of time, the current project was using Excel as the database, PowerApps 
could not give any benefits over this. Also, we had to make extra efforts to get 
familiar with and create everything.  
Moreover, it has a built-in local database but that is not considered a robust proper 
database for a web application.  

PowerApps is used for simple applications. Our project needed to implement complex 
workflows and the conclusion was that a proper BE system that handles complex 
logic of some work-flows is inevitable, since the focus of PowerApps is more on view 
creation, rather than logic implementation.  

For example, we wanted a proper dedicated page for the stats and analysis of the 
system and PowerApps was not the best solution for such cases. Nor for a case like 
resolving the conflicts between selected proposals. The main focus in PowerApps is 
not on code development and the developer would not be free enough to implement 
big and complex requirements using development tools of this platform. 

There was an additional challenge in the development of this application, 
implementing a project of this scale using PowerApps requires an advanced and 
comprehensive level of expertise and gaining such proficiency within the limited 
timeframe of my thesis would have been impractical. 
 

Microsoft Teams Integrated Application 

Another option for having an application on Microsoft Teams, rather than using 
PowerApps, was to develop an application from scratch and then integrate it with the 
Microsoft Teams platform. We conducted research on this approach and identified 
Visual Studio Code as a tool that could enhance the speed and efficiency of the 
integration process.   
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Visual Studio code provides some plug-ins that can integrate an application with 
Microsoft Teams.  
Installing the Microsoft Teams plug-in, the view of the application becomes 
integrated with Teams. The authentication with Azure will be done easier based on 
the libraries provided by the plug-in.  

However, in the case when you want to develop an application on Microsoft Teams, 
you need Admin access to the Microsoft Team's panel. Also, to control everything on 
the infrastructure, something that is not easily granted if the application is not a 
start-up.  

Another problem is that every web application in order to be integrated with 
Microsoft Teams, needs a file called “manifesto.xml” that defines some properties 
and rules to integrate the application with it.  
The creation of this xml file was a headache and lacked proper documentation, more 
importantly it was unpredictable. What would happen if we could not convert the 
developed project to a Microsoft Teams application? Then, we had to roll back to the 
beginning. 

After some meetings and discussions with the support of Teams for the university, 
they told us the solution of creating a web application and then migrating it to 
Microsoft Teams is not a wise choice.  

Microsoft Teams application updates would affect the application as well. Then it 
would need constant support and update. In this case, we would need a dedicated IT 
staff for this application to maintain it.  

Also, developing an application for Microsoft Teams would add to the cost and time. A 
huge amount of effort for authentication, both with university and Microsoft system 
and a role management system based on Microsoft services were needed. So why not 
develop a stand-alone application? 
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Developing the App 
After examining different approaches, we decided to develop the project directly 
without the use of low-code platforms or configurable systems. We then decided to 
use the Kanban Agile methodology and the Trello system12.  
Assuming that in this way the development of the features would be faster.  
Kanban is an Agile management method built on a philosophy of continuous 
improvement. The framework is applied using Kanban boards, a form of visual project 
management. In a Kanban board, tasks (represented as cards) move through stages of 
work (represented as columns). That way, our team could see where the work was in 
real-time.13 

Trello is a collaboration tool that organizes your projects into boards (the Kanban 
board). In one glance, Trello tells you what's being worked on, who's working on what, 
and where something is in a process. Imagine a white board, filled with lists of sticky 
notes, with each note as a task for you and your team.14 (Figure 3 – Trello Board) 
 

 
12  [https://trello.com/] 
13 [https://asana.com/resources/what-is-kanban] 
14 [https://support.atlassian.com/trello/docs/what-is-trello/] 
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Figure 3 - Trello Board 

 

 
Why Kanban? 
Because Kanban focuses on continuous delivery allowing stakeholders to interact 
with each version. By interacting with the current version and limiting the progress, it 
is possible to obtain incremental improvements over time. 
If any feature was misinterpreted by the developer or had some problems, we could 
check in another meeting and make improvements over time and deliver faster with 
continuous delivery.  
Since Trello is a tool well integrated with Kanban, you achieve more flexibility. 
Because in this case, we would not use fixed iterations and that was ideal in our case 
since our project was changing and evolving with the priorities. 
By visualizing the work on the board, this methodology would help us to distinguish 
possible bottlenecks and avoid them, in this case we achieved more efficiency. 

When a project arrives at the implementation point, although a solid documentation 
of the path would help so much, but nevertheless, doubts and questions arise and 
the black holes of the project will be distinguished.  
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For example, in this case we had no documentation of the view of the system. So we 
decided to go with Kanban because if there was a slightest chance that we had not 
seen all the aspects of our project, we still had the opportunity to resolve problems 
and adapt to new requirements emerging from implementation. 
 

The Development tools 

Frontend 

For development of the frontend, we used Vue 3 with the Quasar framework.  
This choice was based on the fact that Vue3 is a great framework, easy to understand, 
and perfectly documented. It is lightweight and has a very good performance.  
Then, there is Quasar framework which was the best choice based on the facts 
outlined below: 

● Cross-Platform development:  

In this case, after the creation of the web application, by any chance if we needed a 
mobile or desktop application, we could build it easily with Apache Cordova or 
Capacitor and Quasar supports both perfectly.  

●  Rich UI Components: 

Quasar provides a comprehensive library of pre-styled, high-quality UI components 
that are ready to use. That is superefficient and helpful for development. 
You don't need to rely on third-party UI libraries (like Material-UI), which reduces 
overhead and ensures design consistency. 

● Simplified Responsiveness: 

Quasar has powerful utilities for creating responsive designs, such as CSS classes and 
layout grids. 
In this design, Vue will go on top of Quasar. Quasar is used as the infrastructure of the 
Client application. This framework also provides great functionalities for creating, 
developing and deploying the app. 



 
 

21 
 

Backend 

For the Backend part we created a Spring boot application.  
Our application has two databases, Redis and Mongo. The Redis database is used for 
authentication and session management. Apart from user information, used for 
sessions and login, all other operations and functionalities are implemented using 
Mongo database.  
The databases both run on Docker, because this platform would be helpful in later 
stages for deployment of the project. Also setting up the databases with Docker is fast 
and efficient.  

Why MongoDB? 

There were two main reasons for choosing MongoDB over traditional relational 
databases for this project. 

The first reason was the need to streamline the development process. Instead of 
using migrations and Relational database frameworks, like Hibernate or Liquibase for 
designing and creating databases, with MongoDB integrated into the project, the 
speed of development increased. 

Each Collection or so to say table in this approach, is a simple java class and by 
instantiating them whenever needed, the database collection is created without any 
extra effort, due to the way we designed the system.  

This, eliminated the need for additional configurations or manual setup, aligning 
perfectly with the system's design and reduced development effort. 

The Second and most important reason was the project's evolving nature. Our 
application required frequent updates, modifications and redesigns to accommodate 
changing requirements and services. 

In this case, using a non-relational database that was not restricted over Schema was 
a great option for faster development, which was the most important factor in our 
project.  
MongoDB allowed dynamic updates and adjustments without requiring extensive 
rework. This adaptability proved to be essential for faster development and iteration, 
which was a key priority for the project. 
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By choosing MongoDB, we achieved a development process that was not only faster 
but also more adaptable to change, ensuring that the database structure could evolve 
seamlessly alongside the application. 

Why Redis? 

Redis as it is a key value store database, proved to be an excellent choice for session 
management in our project. In this setup, the “sessionId” for each user is stored as 
a key-value pair, enabling quick and efficient access. 

This structure was particularly well-suited for session handling, as it simplified data 
retrieval and ensured high responsiveness. 

One of the great features of Redis is its ability to operate as an in-memory store. By 
keeping data in memory rather than on disk, Redis significantly reduces latency, 
making it a high-speed solution that enhances the overall performance of the system.  

Its lightweight design and efficient structure made it a reliable component for 
maintaining session data, while keeping the system fast and responsive. 

App Design 

This project has been implemented based on the Rest API structure. The application 
communicates with the server via services and the requests first arrive at the API 
layer. A custom annotation called “RM” is implemented that wraps around each 
service and just by calling the required info from the interface, the required 
functionality is added to the service.  
This annotation helps with development and growth of the project, with dynamic 
integration and without the need for modifications. 

For example:   

- Applying the “SessionValidationRequired” functionality ensures that 
authentication is enforced wherever necessary.   

- Another use of the “RM” annotation is specifying MediaTypes for responses. 
By simply adding the “Produces” keyword, the response format can be tailored 
as needed.   
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This design ensures flexibility and allows functionality to be reused across multiple 
services. 

Response Generation Using Protocol Buffers 

The application supports generating multiple output formats for responses. The 
chosen implementation standard is Protocol Buffer (Protobuf), a serialization method 
that is both compact and efficient. Protobuf provides a builder pattern for creating 
DTO (Data Transfer Object) objects.  

In a file with “.proto” prefix you can define each message/object and generate the 
related java object. This way, handling DTO objects and manipulating them would be 
easier and much cleaner.  

● Advantages of Protobuf: 

1. Efficiency: Compact serialization reduces response size, which is especially 
useful for high-performance applications.   

2. Clean design: By using “.proto” files, message structures are clearly defined 
and automatically generate Java objects, reducing manual coding effort.   

3. Maintainability: Schema evolution allows the Protobuf structure to be 
updated without breaking existing functionality.   

 
Input Models and Validation 
 
For methods using “@RequestBody”, input models are created as POJO (Plain Old Java 
Object) classes. These models incorporate Spring validation annotations to enforce 
required fields, value constraints, and formats.   

Why This Approach?   

1. Ensures robust validation at the input stage, preventing invalid data from 
reaching the logic layer.   

2. Keeps the controller layer clean by moving validation logic to dedicated 
input models.   
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3. Enhances security by ensuring only filtered data is processed further.   

Also, Controllers handle requests more efficiently because validation failures are 
caught early in the pipeline, minimizing processing overhead.   

All the Request Body Pojo classes are implemented inside their respective package 
and extend from “BaseInputModel” (Figure 4 – Input Models), which is responsible for 
validating all the requests and Communicating Output Class for the proper response 
format (Json, ProtocolBuffer, Multipart-File).  

In this case, developers in the future would not need to get deep in the structure and 
just can easily implement the RequestBody Model. 
 
 

 
Figure 4 - Input Models 
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Aspect-Oriented Programming for Request Validation 

Using Spring AOP (Aspect-Oriented Programming), all incoming requests pass through 
a validation layer before reaching the controller. 

This validation specifically is designed to control role-based access to services. 

By retrieving the “sessionId”, role and all the necessary data about the user is 
retrieved. In this layer, the code decides whether the user is eligible to call the service 
or not. 

Database Interaction and Design 

Database interactions are handled efficiently through a flexible schema design:   

● Automatic Collection Creation:  

If a MongoDB collection does not exist, the application creates it automatically. 
The first instance that is created from the collection will result in creation of 
the collection in the database, that leads to reducing manual management 
tasks.   

● Attribute Key Management: 

The Mongo collection objects using “enums”, define keys for documents 
attributes. In this way, the app would be much more robust and easier to 
change, based on the flexibility we wanted with the schema. 

A parent class called “MongoCommonFunctions”, encapsulates common MongoDB 
query functionalities and the collection classes, enabling rapid implementation of 
new MongoDB classes with minimal effort. This parent class covers all necessary 
functionalities for query logics and because of that, the child classes would have 
much less implementation (Figure 5 – MongoDB Parent Object). 
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Figure 5 - MongoDB Parent Object 
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Scalability and Flexibility of the Design 

All classes in the application are designed to be loosely coupled, promoting 
flexibility, reusability and readability. This modular design simplifies testing and 
makes the system easier to extend or modify (Figure 6 – Spring Diagram).   

In summary, the design helps a lot for easy, understandable and step by step 
implementation without any confusing part. Because all the necessary functionalities 
are implemented to create an infrastructure that minimizes the complications for 
expanding the project.  

For example, if another person wants to work on this project and add to the 
functionalities, there are only these steps to follow: 

1. Use the custom “RM” annotation to define service-specific attributes.   

2. Create a simple POJO class for request input, implementing necessary 
validations.   

3. Implement the logic in the controller layer.   

4. Interact with the database, if needed (All necessary queries are 
implemented) 

This design minimizes complexity, ensuring that new features can be added efficiently 
without compromising the existing architecture.   
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Figure 6 - Spring Diagram 
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Running Application 
 
The application has a login system for each role. The web view for each role and the 
corresponding functionalities are different and specific. 
let’s walk through some of the working functionalities:    

Supervisors using “Create Proposal” button can create proposals and see a list of 
titles they have created. Each proposal is modifiable and deletable. They can change 
the status of each proposal from “Created” to “Submitted” or visa versa.  
When one of their proposals is assigned to a student, they will see the data regarding 
the ongoing thesis in their panel also.  
Since the supervisor can be a reviewer also, they can see the proposals, they have 
been assigned to as reviewers. In oingoing thesis panel they have the possiblity to 
update information regarding the “3 months meeting”.    

The Thesis Delegate, can manage the proposals, assign thesis to students, insert the 
biding time for each window, change the status of each assigned thesis(from ongoing 
to terminated or droped) and manage faculty members. 
The Delegate also has a dashboard where they can find the analysis about proposals. 
In manage proposals tab, the Thesis Delegate would see the title and the state of 
each proposal. By clicking “Details” button they will see all the information of the 
proposal and can change the state of it (Figure 7 – Manage Proposals).  
In the “Submitted Bids” tab, the Thesis Delegate would see a list of students with the 
title of proposals they have sellected, the “Details” button and “Assign button”.    

By clicking on the name of each proposal, the Thesis Delegate would see all the 
details of the sellected proposal. Clicking “Details” would open a window with the 
student’s credits file to download and their declaration of work.  
Clicking “Assign” button, a modal is opened to assign one of the proposals to the 
student (Figure 8 – Assign Thesis). The Thesis Delegate also has the option to assign 
non of the proposals to the student. By assigning a proposal to the student, a selector 
appears to assign the reviewer as well.     

In the list of students, If a proposal is sellected by more than one student, the color 
of that proposal is changed to red. This way the Thesis Delegate would understand 
there has been a conflict and can resolve it. Also, more details of the conflicts are 
availabel in the “Dashboard” in the analysis part. 
Students have two different tabs. First one is where they can see the list of published 
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proposals. In this page each proposal has a “Details” button. The second one is 
“Dashboard”. In the dashboard they will see their own data and they can submit bid 
(Figure 9 – Submit Bid). For submitting the bid, student can choose three different 
proposals based on the priority.  
They should upload their credits file and incase they are currently working 
somewhere, they need to complete “Declaration of work”. Only when they complete 
the form properly, they would be able to submit their bid.  
If they have already done bidding and the thesis is assigned to them, they can see all 
of the information of their bid inside the dashboard (Figure 10 – Dashboard Assigned 
Data), otherwise, a message will be shown, indicating that the thesis is being assigned 
to them.  
Submiting bids and accessing the list of proposals are only available when the 
bidding window is open, otherwise with a proper message, the student will be aware 
that either the bidding window has not started yet, or it is finished.      

By our assesments, so far 80 percent of the work has been completed, After some 
view adjustments and deployment, this system would be accessible for all the faculty 
members and students to use. 
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Figure 7 - Manage Proposals 
 
 

 

 

Figure 8 - Assign Thesis 
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Figure 9 - Submit Bid 
 

 
 
Figure 10 - Dashboard Assigned Data 
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Conclusion 
This project aimed to automate the thesis process for the master’s degree in 
computer science at the University of Genova, which was traditionally managed 
manually and was prone to errors and inefficiencies. 
Unfortunately, the project could not benefit from various methods, such as using 
configurable management systems or Microsoft Teams platform. However, by 
developing the project from scratch, we have an application that automated the 
thesis management process with support and adaptation to the academic 
environment. 

Looking forward, there are several areas where this project could be expanded or 
improved. Further refinements could be made to the user interface. The system could 
be adapted for use in other departments, while the current system operates 
effectively within its defined scope, in the future we could explore integration with 
other platforms like Microsoft Teams more profoundly. 

 


