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During the past years a rapid change has occurred in our society and in the world 
due to covid which has affected humans of all ages from children to elderly. 
 
Everyone has been adapting to these changes in their daily life with different 
approaches which includes remote work, remote education, online shopping, etc. 
 
Most of the human population has been successful in adapting to these changes, 
except the elderly who have not been able to find a solution to their daily life such 
as activities which included meeting with each other safely in an organized and 
prudent manner without jeopardizing their own health or of the others. 
 
There are already existing tools which tackle this problem, but none specifically 
designed for accessibility as foremost significance. As such government has 
proposed a plan to create an application with this particular problem to reach the 
elderly. 
 
As such the main goal of this project is to create an application which can be used 
on any platform(device) and have the same UI (User Interface) and UX (User 
experience) everywhere with ease of accessibility of foremost preeminence. 
 
Finally, this project offers a dissertation on Aerospace appliances of the Marketplace 
of activities and communication and future possibilities. 
 



 

INDEX 
FIGURES 6 

INTRODUCTION 7 

CHAPTER 1. Project Proposal 9 

1. 1 Project Requirement and Constraints 9 
1.1.1 Goal #1: Multiplatform and looks same everywhere 9 
1.1.2 Goal #2: Accessible to elderly and people with partial disabilities 12 
1.2.3 Goal #3: Health data to be analyzable 13 
1.2.4 Goal #4: Easily updatable and changeable application during the 

development 14 

1.2 Project Methodology 14 
1.2.1 Agile Software Development Methodology 14 
1.2.2 Scrum Development Methodology 15 
1.2.3 Waterfall Methodology 16 
1.2.4 Prototype Methodology 17 
1.2.5 Rapid Application Development 18 
1.2.6 Conclusions 18 

1.3 Project Design 20 
1.3.1 Use cases 20 
1.3.2 Platform models 20 

CHAPTER 2. Framework selection 26 

2.1 Backend 26 
2.1.1 Route Injector 26 

2.2 Frontend 27 
2.2.1 Native 27 
2.2.2 Hybrid platform framework 28 
2.2.3 Cross platform framework 28 
2.2.4 Result 30 

CHAPTER 3. Development 31 

3.1 Route Injector - Backend 31 

3.2 Flutter - Frontend 35 

CHAPTER 4. Future Appliances to Aerospace Industry 43 

4.1 Current state of universal application for airports 43 

4.2 Future applicability of the application 43 
4.2.1 Feasible approach for the development 44 

4.2.1.a User Location determination 45 
4.2.1.b RFID Integration with shared data layer 46 

CHAPTER 5. CONCLUSIONS 48 



REFERENCES 49 

ANNEX 50 

ANNEX 1. Use Cases, user stories 50 

ANNEX 2. Frontend or Presentation Layer Codebase repository 58 

ANNEX 3. Backend or Data Layer Codebase repository 59 



FIGURES 
 
Figure 1. Desktop Environment Market Share Statistics (see reference [1]) ........................ 10 
Figure 2. Mobile Environment Market Share Statistics (see reference [2]) ........................... 11 
Figure 3. Agile Software Methodology .................................................................................... 14 
Figure 4. Scrum Development Methodology .......................................................................... 15 
Figure 5. Waterfall Methodology ............................................................................................. 16 
Figure 6. Prototype Methodology (see reference [3])............................................................. 17 
Figure 7. Rapid Application Development .............................................................................. 18 
Figure 8. Custom Development Methodology ........................................................................ 19 
Figure 9. UML Data model representation ............................................................................. 21 
Figure 10. User Data model .................................................................................................... 22 
Figure 11. Activity data model ................................................................................................ 23 
Figure 12. Chat and Message data model ............................................................................. 24 
Figure 13. User question model.............................................................................................. 24 
Figure 14. Video model ........................................................................................................... 25 
Figure 15. Hybrid Framework (see reference [14] and [15]) .................................................. 28 
Figure 16. Cross platform framework market share (see reference [13]) .............................. 29 
Figure 17. Backend API Documentation ................................................................................ 31 
Figure 18. Backend Backoffice ............................................................................................... 32 
Figure 19. Backend Backoffice Data management ................................................................ 32 
Figure 20. Backend Backoffice CRUD compatible models .................................................... 33 
Figure 21. Backend Backoffice Singular data model entity .................................................... 34 
Figure 22. Frontend Web Authentication ................................................................................ 35 
Figure 23. Frontend Web Registration ................................................................................... 36 
Figure 24. Frontend Web Health Question ............................................................................. 36 
Figure 25. Frontend Web Activities View................................................................................ 37 
Figure 26. Frontend Web Activities Search ............................................................................ 37 
Figure 27. Frontend Web Activity in detail .............................................................................. 37 
Figure 28. Frontend Web Activity view description, contact... ............................................... 38 
Figure 29. Frontend Web Activity View Followers and Enrollies ........................................... 38 
Figure 30. Frontend Web Chat conversation’s view .............................................................. 38 
Figure 31. Frontend Web Individual private conversation ...................................................... 39 
Figure 32. Frontend mobile Authentication, recover credential and registration ................... 39 
Figure 33. Frontend mobile Health Question, Home, Activities View .................................... 40 
Figure 34. Frontend mobile Activity Search and Activity View ............................................... 40 
Figure 35. Frontend mobile Chat, Conversation and Health Channel ................................... 41 
Figure 36. Frontend mobile Health Videos ............................................................................. 41 
Figure 38. Frontend mobile Controller User Historical Data .................................................. 42 
Figure 37. Frontend mobile Controller Edit Activity ................................................................ 42 
Figure 39. Future at airport with IoT (see reference [19]) ...................................................... 44 
Figure 40. Smart Airport Ads and Publicity (see reference [21]) ........................................... 44 
Figure 41. Trilateration Wi-Fi Technique for relative location (see reference [17]) ............... 45 
Figure 42. Trilateration using ToF (see reference [18]) ......................................................... 46 
Figure 43. Baggage tracking throughout airport and airline topology (see reference [20]) ... 47 
 
 
 
 
 
 
 
 
 



Introduction 7 

INTRODUCTION 
The Terrassa Health Consortium has seen in the past few years and rapid change in 
user access requirements for people to be on the internet. And most of the population 
has been successfully adapted to this situation with more or less comfortability. 
But the elderlies have seen in a rise in psychological issues which has given rise to 
trauma and health consequences. 

One of the side effects of being old age is the inability to learn and adapt to changes 
quickly as of humans of other ages. And Internet is not much different, it’s really hard 
to get used to the Internet and more so to be able to navigate and do anything without 
a steep learning required to do so. 

As a solution to this problem, The Terrassa Health Consortium had proposed a 
solution to tackle the health issues and the steep learning curve for the elderlies to 
tackle this online world. They proposed a Single application Multiplatform Marketplace 
with communication, news, videos and a personal identity which might resolve the 
need to change to various different tools(applications) resulting in distraction and 
confusion. 

The proposed solution also required the software to look and function same on all of 
the platform without changing the design or User Interface to not complicate the 
understanding and accomplishment of the task to be carried out. 

As such the goals were defined and restrictions were put in place, but everything had 
to be dependent on the user feedback and testing throughout the development cycle. 
As such the project goal to be successful depended on the user opinion and user 
testing. 

The dilemma of developing a project which depends on the user feedback and user 
testing report is a paradox in itself. This is not the first time; it has occurred in the 
software development industry and many theories have been built upon to quantify the 
predicament and objectively create a solution. 

Intrinsically, a widely used solution will be used known as Continuous Integration and 
Continuous Development (CI/CD), Agile methodologies with objective goals. This 
project will also go in the through process of the methodology’s implementation for the 
project fulfillment. 

In essence, this thesis has been divided in 3 parts. The first part will define objective 
the preeminent goals which are essential to the project success defined in CHAPTER 
1. Project Proposal.
The second part will go upon the selection between native solution or multiplatform
frameworks and its advantages and disadvantages contained in CHAPTER 2.
Multiplatform Technologies for Frontend.
The third part will go on the project implementation for both the backend and frontend
part of the project. Which will be spread out in CHAPTER 3. Backend Development and
CHAPTER 4. Frontend Development.
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In the last part of this project, direct applications to Aerospace industry and Future 
appliances of this developed software to modernize it. 
This will be explained thoroughly in the CHAPTER 5. Future Appliances to Aerospace 
Industry.  

And to conclude the findings, results and research will be defined thoroughly in 
CHAPTER 6. CONCLUSIONS. 



Multiplatform marketplace for Activities and Communication   9 

CHAPTER 1. Project Proposal 
 
The project has already been defined with abstract and ideal goals, but these goals 
are too hypothetical to be used as implementation base to rely upon during the 
development phase. 
 
As such these goals must be translated to objective language with a more precise 
definition. This chapter will translate the goals and separate it into 3 parts. 
Project Requirements, Project Definitions and Project Design. 
 
 
1. 1 Project Requirement and Constraints 
 
The project requirements for the project are straight-forward and seem simple on the 
surface. But the simpler a goal looks, the harder it is to develop for, and this applies to 
any scientific field. And software engineering is no alien to it either. 
 
As such we will break down the abstract goals one by one to be easily digestible for 
project definitions and requirements. 
 
 
1.1.1 Goal #1: Multiplatform and looks same everywhere 

 
In objective terms, the definition of Multiplatform means, a software which is able to 
run on multiple environments which could be hardware as follows 
 
- Desktop 
- Mobile 
- Smart wear 
- TV 

 
And even for each of the hardware there exists multiple software platform which differ 
wide substantially to be considered one platform in terms of development 
For Desktop there exists 
 
- MacOS 
- iOS 
- Windows 
- ChromeOS 
- Web Browsers (HTML + JavaScript) 

 
For Mobile hardware platforms there also exists 
 
- Android 
- Ubuntu Touch 
- Microsoft mobile OS 
- Symbian.  

 
For Smart wear on the wrist there also exists 
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- WearOS 
- Blackberry OS 
- Tizen OS 
- WatchOS 
 
As such for this wide variety of platforms in both software and hardware space, it would 
be akin to impossible to develop for all of them and any change would require immense 
workforce and/or time to accomplish any task. 
 
The number of platforms currently available to population in so huge, if we were to 
strive to reach all of them. We will never finish, and as such we will be restricting the 
tally of platforms for the application to be developed for to a much-reduced quantity. 
 
The selection of platforms from the hardware side will only be developed for Desktop 
and Mobile as this are the only ones which already encompasses all 100% of the 
population digital connectivity through Internet and this includes the elderly and people 
with partial disabilities. 
 
On the other hand, for the software development constraints per hardware platform 
requires a thorough study. 
 
As to single out a select few software platforms, we will be restricting the development 
to only 2 software platforms per hardware platform at most. This is done to have an 
upper limit for the constraints. 
 
The first study we will be executed for the Desktop environment. Which is further 
divided in operating system and web. 
If we take a look at the (Figure 1) just for the Operating systems and their usage just 
for Desktop environment.  
 

 

Figure 1. Desktop Environment Market Share Statistics (see reference [1]) 
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We can see that, Windows+Mac+ChromeOs have a market share of 98.8%. As such 
if we had to choose software environment for the Desktop. We will need to develop for 
all three of them altogether. 
 
Though due to their existing a software environment called Web which already covers 
all of the desktop environments. If we were to develop for the Web, we would be able 
to cover all of them in the market. 
 
As such one of the first requirements for the software development has been defined, 
we need to develop software for the Web to cover desktop environments. 
 
Now moving to the Mobile environment, and looking at the  

 
Figure 2. Mobile Environment Market Share Statistics (see reference [2]) 

 
Where android has a share of 71.55% and iOS 27.8%. just composing this two 
together gives a total market coverage of more than 99.35. 
And others platforms including Samsung Tizen OS, Linux KaiOS, Microsoft Windows 
Phone OS and many more only sum up to less than 0.65% which is not favorable 
enough to add value to the software development., 
 
But there is still another option we have not talked about, Mobile Web and the market 
share of the mobile web. 
The main underlying fact is the requirement of the application to be on the native 
platform stores such as Playstore and iOS AppStore. 
 
And stores have banned web apps to be put on their respective platform stores (see 
reference [5]) and (see reference [6]) as the requirement of mobile Appstore is to be only 
updatable from their developer interface and should not be able to update itself. 
 
Thus, the only solution to have the app be built for the Mobile Operating System, does 
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not have to be a native solution but cannot be a web app. 
 
 
1.1.2 Goal #2: Accessible to elderly and people with partial disabilities 

 
One of the challenges of designing any software is the designing phase and how 
should the application behave under different circumstances and actions. 
 
And one of the goals of this application is to be easily accessible and be effortless to 
navigate and perform actions.  
 
It’s too subjective of what it means to be easily accessible, as such the first task of the 
goal would be defining this in objective terms. 
 
As the definition of accessible means, a method, approach, arrangement, design, form 
is easy to reach or get into it. And one of the keywords here in the definition is design 
and approach. Which is exactly what we are looking for in an application. And 
Application can be easily accessible if the design and approach of the application is 
easy to get into or use it. 
 
But the question still remains, what’s the definition of a design which is easy and 
approachable. If we look into the principles of application design and software 
development. There exist two terms which perfectly fit these definitions previously 
mentioned. 
 
The terms are User Interface and User Experience are defined as follows 
 
1.1.2.1.a. User Interface: The user interface (UI) is the point of human-computer 
interaction and communication in a device. This can include display screens, 
keyboards, a mouse and the appearance of a desktop. It is also the way through which 
a user interacts with an application or a website. As such, the types of user interfaces 
existing currently are numerous and each with their advantages and disadvantages 
respect to the device it will designed for. 
 
Types of user interfaces available which include 
 
- Graphical user interface (GUI) 

A form of user interface which allows the users to interact with electronic 
device/hardware through the use of graphical elements such as icons, pointers, 
images. 
 

- Command line interface (CLI) 
A form of user interface which allows the user to interact with electronic 
device/hardware through the use of only text-based user inputs. 

 
- Voice user interface (VUI) 

A form of user interface which allows the user to interact with electronic 
device/hardware through the use of voice for user inputs and to communicate with 
user. Such as voice back, talk back, etc. 
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In our case, we will be solely focusing on the Graphical User Interface and including 
color and partial blindness incapacity as the predominant focus group. 
  
To design for the visually impaired, as there exists multitude of conditions and it’s a 
grayscale and not exactly classifiable. It’s not easy to find a common solution and use 
that everywhere.  
 
As this is not possible, we will solely focus on the text readability, Graphical User 
Interface element with contrasts, Alt text for all of the image, convey messages with 
full descriptive information, minimalistic design and multiple color theme modes in the 
application. 
 
1.1.2.1.b. User Experience: The User experience depends on the design of the 
application which we have already discussed in the section 1.1.2.1.a User Interface. 
But it’s not the only dependance, as it also hinges on the following 
- Information architecture: Content for which the user is actually trying to use the 
application/software, and a good information architecture makes the use of the 
application accessible as to allow the user to focus and perform the given task easily.  
Even though it might now seem, but it is the backbone of the user interface design. 
Information architecture is based on cognitive psychology, and as such it can be used 
to objectively design a product with scientific methods. (see reference [7]) 
 
The main roots of the cognitive psychology are  
Gestalt principles 
Where Gestalt principles explore user’s visual perception of objects in relation to each 
other, including similarity, continuity, proximity, symmetry and closure.  
 
Because User interface principles require the bases of user experience and Gestalt 
principles dictate how the elements should be established in relation to each other to 
present the information architecture in a cohesive and sensible manner.  
 
We can use Gestalt principles as a guideline during Project design phase of the User 
Interface. Of course, we have to take into consideration to not burden the user with 
cognitive load and keep it to a minimal while providing as much content as possible in 
as simple form as feasible. 

 
 

1.2.3 Goal #3: Health data to be analyzable 
 
The platform needs to support variable data input from user in form of notification or 
login question input based on the time of the day or individual performance on the 
application itself. As such, one of the key project design considerations during the 
development phase will require a variable and dynamic screen based on the user 
historic data and/or custom question input. 
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1.2.4 Goal #4: Easily updatable and changeable application during the 
development 

 
As the application did not have any defined features set or requirements, and 
everything depended on the context of development and user needs as we progressed 
through testing and development cycle. 
 
The most important goal, actually for the development side was actually it to be easily 
flexible and versatile. So that any new feature could be added and coupled together 
with the existing feature every new cycle. (see reference [8]) 
 
 
1.2 Project Methodology 
 
Any new project may it be in real-world or software world, all of them require a special 
attention to the work methodology for the project development cycle. 
As this provides the stability a project requires for it to be a success and be able to 
strive and achieve the desired goals it had set in first place. 
 
As such, we will begin with a small study of available methodology available to us for 
the software application projects and which suits the best for us. 
 
We will only be analyzing the top architectures used in 99.999% of any projects which 
are most common. Of course, each company can tweak and modify this software 
architecture methodologies to best fit their circumstances even more closely to their 
needs. (see reference [9]) 
 
 
1.2.1 Agile Software Development Methodology 

 
Agile software development methodology is a disciplined software management 
process to minimize risk which includes bugs, cost overruns and too variable changing 
requirements when adding any new functionality or feature. The development cycle of 
Agile Software development Methodology is called iterations and they last from a week 
to anywhere a month. 
 

 
Figure 3. Agile Software Methodology 
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As we can see, the planning phase must always occur before any iteration to the 
software and any new iteration must be completed and be delivered before moving 
onto next features. 
Thus, the advantages of the Agile Software Development Methodology are that it 
allows the software to be release in iterations. Iterative release improve efficiency by 
allowing teams to find and fix defects and align expectation early on. They also allow 
users to realize software benefits earlier, with frequent incremental improvements. 
 
Though the Agile development methodology relies on real-time communication and 
thus any new member or change with external client require a intensive 
communication to reach to the current project cycle or heavy use of documentation of 
each cycle from each developer and everybody involved in the project.  

 
 

1.2.2 Scrum Development Methodology 
 
Scrum methodology prioritizes customer needs and accurate and precise record of 
the user requirements before any real technical development begins. And any change 
into user requirements is only possible in the next cycle of the scrum development 
cycle and has to start the process from the head. 
 

 
Figure 4. Scrum Development Methodology 
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Thus, the advantages of the Scrum development cycle are its static and precise 
language and error proof development cycles. The cycle is entirely in the hands of 
superiors and control the pace and work. The user requirements are also managed by 
the scrum masters and is discussed by the team, before any work begins. The work 
is managed and the requirements are easily definable to customer or business. 
 
And the disadvantages of the Scrum are the time and pace. As there is no causal pace 
of the work defined and nothing can be changed during a cycle development phase, if 
the work has already begun. It’s really hard to change any feature after having pass 
through review in the initial phase. 
 

 
1.2.3 Waterfall Methodology 

 
Waterfall methodology has a similar structure to Scrum methodology except for the 
fact, there is no Development team input till the second half of the cycle. As such, the 
higher decisions of the project development are all taken by the project manager and 
development team input is only taken into consideration after the project planning and 
architecture design of the feature already being completed by the project manager. 

 

 
Figure 5. Waterfall Methodology 
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As such, the waterfall methodology is best suited in environments where the business 
decisions are well separated from the developer and no input is required. 
This gives advantages in situation where the business solely depends on the client 
needs and does not have a set time to develop thy feature.  
Though this gives rise to disadvantages as such as, it’s impossible to give a time frame 
a respective feature implementation or project changes required to do so.  
 

 
1.2.4 Prototype Methodology 

 
In the Prototype methodology is based on the rapid lifecycle methodology where the 
product or application being developed is just for testing. May it be for market test or 
internal testing, but this will never be the final product reaching the user in first place. 
As such, this type of methodology is generally used in Minimum Viable Product 
software cases, where just a minimum product is required for certain cases. 
 

 
Figure 6. Prototype Methodology (see reference [3]) 

 
The advantages of a Prototype methodology are the fact that, it does not require the 
application to be stable and as such changes can be made disregarding errors and 
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problems per specific case and just concern about the features. 
The disadvantage of such methodology is the fact that the time spent on developing 
for such a product will in the end be wasted and never be recovered for the actual 
software application that would be required to be built after the MVP as the prototype 
will never be usable in the real world under real world usage. 
 

 
1.2.5 Rapid Application Development 

 
Rapid Application development takes a step further into removing any of the extra 
steps for a software development cycle and concentrates into a short cycle of 
development and features.  
 

 
Figure 7. Rapid Application Development 

 
The advantage of such approach is the rapid development cycle and feature 
integration. No planning phase which usually slows down the process of new feature 
implementation and changes. 
 
The disadvantage of such cycle is no planning phase, which allows the developer and 
project manager to be able to review it properly without stress and pressure. More 
bugs are able to escape to testing and customer due to no testing phase not closely 
loop back into prototyping phase to improve the final product delivered to users. 
 

 
1.2.6 Conclusions 
 
After having understood thoroughly the software architecture methodology we can 
start to understand the advantages, disadvantages and the nuances of the product to 
which its best suited for. 
 
Though in our case, not a single particular software methodology suited our needs for 
the product development cycle. But which most closely resembled our need was Rapid 
Application development methodology but it needed to be modified to make it fit 
perfectly for our edge cases and development needs. 
 
As such we modified the Rapid Application development to fit our needs in the 
following way Figure 8. Custom Development Methodology. 
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Figure 8. Custom Development Methodology 

The foremost importance is given to customer during any phase of the development 
process. As such, the customer in this case the CST (Consorci Sanitari de Terrassa) 
could disrupt the development process and ask for change. As such, all of the phases 
can be exited early and disrupted to jump to next cycle.  
 
Even further so, there is no real cycle, even though the cycle follows a traditional 
direction of requirements review development  testing  next cycle. All of the 
cycles actually just follow a new feature request development process. Intrinsically, 
this means the testing phase is the only reliable measure of quality and value. And 
time to time, errors would escape to users which would require further changes to code 
and the vicious cycles repeats. 
 
But the main advantage of such a cycle is the closed denseness of feature abundance 
in really short time with full control on the features and the developer have perception 
of the changes and time required to implement the feature with full control. 
 
But few of the disadvantage is the requirement of complete project codebase and 
requirements through the whole development process and cycles. Which makes it 
impossible for new developers to join in and start adding value. As there exists no 
documentation beforehand about the project. 
Nevertheless, due to the fact that the team was only composed of just 2 developer 
and later on just composed of 1. This made the implementation and pursuance of this 
methodology possible. 
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1.3 Project Design 
 
The project design will consider the project requirements and goals and transform it 
into project skeleton for the developers to understand. But as during the lifecycle of 
the project, the requirements kept changing. We will be using the final features 
implemented and write them from the perspective of the end user or customer. 
 
 
1.3.1 Use cases 
 
Use cases are a description of the ways in which a user interacts with a system or 
product. A use case can establish both success and failure scenarios for a given 
interaction between user and product in our case software application. (see reference 
[10]) 
 
All of the available use cases or in user experience perspective, the user stories are 
defined in the ANNEX 1. Use Cases, user stories. 
 
 
1.3.2 Platform models 
 
The platform models or also known as data models are a visual representation of data 
elements and the connection between them. The attributes or data elements inside 
data models represent the reality as they usually record people, places, objects, 
events. This data models also describe the way data is stored and retrieved. (see 
reference [12]) 
 
But the main use case of Data models is to facilitate communication between business 
and technical development by accurately representing the requirements and 
constraints of the system or project goals and accurately representing the response of 
the information system. 
 
Data models are composed of the following main components: 
 
- Data Sources: Data source are elements of the data model that describe real 

world sources of data in the software or application. 
 

- Data Types: Actual Data attribute or type. The data type can be simple such as 
number, text, boolean, List or can be abstract such as another data model. 
  

- Data Items: Elements of the data model that represent real units of data stored in 
a data source. 

 
- Link or relationship: relationship between data types and data items. As the data 

items can be just singular and direct or multiple composed of multiple data types. 
 

- Even Sources: Event sources are special types of data sources. Each event 
source represents an application that stores and manages events. 

 
Now that we have a clear understanding of Data models, we need to define one for 
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ourself based on the given requirements and constraints. But before that we can 
decide, we have to select the type of Data model we require. 
 
There exist three types of Data models Types: 
 
Conceptual Data Model: This type of Data model defines WHAT the system contains. 
This model is typically created by Business stakeholders and Data Architects. The 
purpose is to organize, scope and define business concepts and rules. 
 
Logical Data Model: This type of Data model defines HOW the system should be 
implemented regardless of the Database management system. This model is typically 
created by Data Architects and Business Analysts. The purpose is to developed 
technical map of rules and data structures. 
 
Physical Data Model: This type of Data Model describes HOW the system will be 
implemented using a specific DBMS system. This model is typically created by DBA 
and developers. The purpose is actual implementation of the database. 
 
In our case, we will define the data models of type Logical Data model type. The main 
reason of jumping from Conceptual Data model type directly to Logical Data model is 
due to the fact how simple our system requirements are and basically the actual 
representation from Logical Data Model type and Physical Data model type would 
have been the same. 
 
To define the Logical Data model Type for our different Use case and requirements, 
we will be using the Unified Model Language also known as UML. 
 
In UML, the data models are defined as follows 
 

 

 

 

Figure 9. UML Data model representation 

Where the class name represents the Data Model itself, the type represents the Data 
Type and the attribute represents the Data source and Data item. 
 
In the following figures, will define the User (Figure 10. User Data model), Activity 
(Figure 11. Activity data model), Chat and message (Figure 12. Chat and Message 
data model), Question (Figure 13. User question model) and Video (Figure 14. Video 
model) Data models in UML language. 
 

Class Name 

Type Attribute 
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Figure 10. User Data model 
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Figure 11. Activity data model 
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Figure 12. Chat and Message data model 

 
Figure 13. User question model 
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Figure 14. Video model 

We have defined data models, which has data fields best fit and adapted to the use 
cases 1.3.1 Use cases and goals (Project Requirement and Constraints). 
 
We can finally move to next step, which is to choose what tools we need to actually 
use to develop our application with and which are the tools which accommodate to the 
requirements defined previously. 
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CHAPTER 2. Framework selection 
 
Now that we have defined the requirements, constraints, development methodology, 
user process and actions, data models for the application. We can finally move to the 
next step which will be to select proper tools to develop our application with and which 
best adapts to the needs proposed earlier. 
 
The framework selection will be defined in two steps. As we will also separate the data 
access layer from the presentation layer which will be visible to actors or users in our 
system. 
 
This separate data access layer is also known as backend whose core function is to 
find and deliver data to the presentation layer. The presentation layer is also termed 
as the frontend. As this layer is the front visible part of the application to users. 
 
 
2.1 Backend 
 
There are many available options on the market currently to manage and deliver data 
to frontend. But as one of the requirements of the product. An inhouse tool built known 
as route injector has to be used. (see reference [22]) 
 
This requirement was established in place to lessen the burden from data layer 
specification and just focus on the frontend layer development as most of the features 
requested will result in implementation to frontend and the development cycle would 
have been much slower otherwise.  
 
 
2.1.1 Route Injector 
 
The main purpose of this framework is, starting from a model definition, generate 
automatically both a CRUD REST API and a Backoffice to work with the specified 
models. (see reference [11]) 
 
The main difference of this framework with other available is the degree of 
customization that can be applied to the API and the Backoffice. 
 
This framework is an opensource framework with the source code completely 
available online. 
 
The main features of this framework are as follows 
- Focus on prototyping 
- Automatic generation for framework entities 
- Administration panel 
- API Documentation 
- Extend functionality by plugins 

This feature set and easily adaptation to data models allowed even faster pace of 
development cycles. 
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2.2 Frontend 
 
For the frontend or presentation layer, there also exists multitude of frameworks (see 
reference [23]), each with its own advantage and disadvantage. But it all depends on 
the demands of the project, constraints and design adaptability. 
 
As such, we will discuss between few selected options. This were selected from 
plethora of options based on the following requirements 
 
- Ability to generate platform specific code 
- Single codebase which means write once run anywhere 
- Fast 
- Stable 
- Consistent user interface throughout devices or platforms with constraint in our 

case are only for web, mobile android and mobile iOS. 
 
 
2.2.1 Native 
 
Native is not actually a framework, but the platform itself. In our case the mobile and 
web. In our case, the constraints enforced to use specific platforms are 
 
- Web: Which would mean the use of HTML + JavaScript or some web frameworks 

like Angular or React. 
- Mobile Android: Which would mean the use Google android Kotlin 
- Mobile iOS: Use of Swift with Apple Ecosystem. 

 
And any app developed for any one of the platforms won’t work on the other platform. 
Without any other option than rewriting the whole code and writing it into the other 
platform language.  
 
Even though there are downsides for the native solutions. The main advantage of the 
native solution is the fact. They provide exception user experience and show high 
performance. As they are built with tools specific to each platform. 
 
As such the feature of native solution are  
- Superior runtime optimization and low battery usage 
- Faster performance 
- Access to platform specific up to date features 
- High Quality UI/UX specific to platform 
- Better store positioning 
- Full access to device feature set 

 
But the disadvantages of native solutions are also many 
- No multiplatform support 
- Higher development cost 
- No reusable code 
- More time for feature development 
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2.2.2 Hybrid platform framework 
 
Hybrid platform framework are actually a blend of both native and web solution. This 
kind of solutions requires the code to be written in web languages and when compiling 
for specific platform. They transpile the code into a plugin and inject it into native code 
of the respective platform which allows the application to access native features of the 
platforms while maintaining cross platform support. 
 
As such the features of the Hybrid App Development are 
- Portability Support 
- Can manage multiple platforms 
- Cost effective 
- Rapid development time 
- Easier to develop the code 

 
But the disadvantages of the hybrid app development are also as follows 
- Sluggish performance 
- Hard to develop complex solutions 
- Limited platform specific feature access 
- One codebase creates issues with device specific feature 
- Complex task to achieve good UI/UX for a user. 

 
Currently available frameworks with hybrid solutions are React Ionic and Cordova. 
 

Framework React Ionic Cordova 
Language HTML5 HTML5 
Rendering Webview Webview 
Popularity Medium Medium 
Cost Priced Free 
Platforms Android/iOS, Web, 

Windows, MacOS 
Android/iOS, Windows, 
iOS 

Performance Sluggish Sluggish 

Figure 15. Hybrid Framework (see reference [14] and [15]) 

 
 
2.2.3 Cross platform framework 
 
Cross-platform apps are often confused with hybrid ones. As they seem similar offer 
same features as the hybrid solution. The ability to develop for multitude of platforms 
with singular code base. 
 
But the main differentiation point for cross platform frame is the ability to compile the 
code written in framework language to native application code of the platform. 
 
This gives many advantages, but most specifically it speeds up the application and 
decreases the energy consumption vastly. 
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It also increases the feature set available to be used in the application vastly larger 
than the hybrid solution. As the app is also compiled to native language of the platform.  
The UI/UX is also near native and straightforward to the platform specific. 
 
As such the features of the Cross App Development framework are 
 
- Developer friendly 
- Reusable code 
- Plugin Support 
- Cost effective 
- Fast compilation 
- Simple testing 

 
Of course, there are still limitations and disadvantages 
 
- Slower performance compared to native 
- Access to OS functionality is reduced but not as much as hybrid 
- Interaction with another native app is greatly hindered. 

 
Currently there exists many cross platforms frameworks 

 
Figure 16. Cross platform framework market share (see reference [13]) 

But only Flutter, Xamarin and React Native are true cross platform library with a market 
share over 15% with active community as we can see in the Figure 16. Cross platform 
framework market share (see reference [13]). 
 
Out of which, only flutter has been showing growth and at that increasing at a rapid 
pace, while all others have been declining over the years. As visible in the Figure 15. 
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Cross platform framework market share. 
 
This is mainly due to two reasons, first flutter changes the way application are 
developed for cross platform, with a unified toolset to debug and optimize. Second the 
language itself, which is Dart. A new language with almost all of the feature any 
language could ask such as 
 
- Auto garbage collection 
- Declarative and functional 
- Easy syntax 
- Easy to learn 
- Concurrency 
- Object oriented 
- Type safety 
- Platform independent 

 
If we now compare the cross platform. More specifically, just React Native and Flutter. 
Between this cross-platform frameworks Flutter has a simpler approach to 
development with its simple language, development tools and close to native 
performance.  
 
This is due to the face, While React Native uses JavaScript for its build and develop 
which requires a compiler to translate the code line by line during run time as the 
language is dynamic. Flutter is both Ahead of time(AOT) and Just in time(JIT) compile 
language depending on the phase of development. While we are debugging the flutter 
uses Just in time compile to be able to catch any bugs and debug the application line 
by line. Whereas, to make the application production ready for users, the flutter 
application compiles the code into native code as to be executed without waiting 
needing to translate code during run time. 
 
As such currently the best cross platform framework is Flutter and also few of the 
reasons why it’s growing at such an absurdly immense rate. 
 
 
2.2.4 Result 
 
Now that we understand the nuances of different framework. First, we have discarded 
the native development for each platform as it would be impossible to develop any 
feature on time and cost effectively. 
 
As such, just comparing between Hybrid Framework and Cross platform framework. 
The only framework type that fit’s the requirement and constraints are cross platform 
framework. As with hybrid framework, there is no method to develop for web in singular 
code base without looking for plugins and extra development time on top of the feature 
development cycle. 
 
Thus, our final choice of framework for the presentation layer or the frontend will be 
Flutter, for all of our platforms which include Web, iOS and Android. 
 
 



Multiplatform marketplace for Activities and Communication   31 

 

CHAPTER 3. Development 
 
There is not going to be a solution comparison to select the best backend which meets 
the requirements as we are going to use an inhouse built opensource backend solution 
called Route Injector. (see chapter 2.1 Backend) 
 
 
3.1 Route Injector - Backend 
 
The development cycle for the backend is short due to the fact that, the route injector 
generates all of the delivery and data management code itself and we just need to 
define the models in JavaScript language as a Route Injector typed model. (see 
reference [16]) 
 
The generation of the backend code for the first time follows a 4-step process 
 
Step1. Create an empty app 
Step2. Generate a route injector project  
Step3. Add Admin user in charge of managing data layer. 
Step4. Add new models in the model’s folder of the generated route injector project 
with the data models as specified in the 1.3.2 Platform models. 

As such a complete project is generated with following data information layer 
 

- API endpoints with auto API documentation 
- Backoffice: To manage, oversee and supervise the data of user. 

 
The Available API documentation was be generated in Opensource API 
documentation language. we will let the reader to access the code base of the 
application available here in the ANNEX 3. Backend or Data Layer Codebase repository. 
  

 
Figure 17. Backend API Documentation 
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Where each of the documentation is an API endpoint to perform an operation on the 
Data layer. Which can be accessed by any frontend framework and not excluding 
textual frontend. 
 
The Backoffice is also generated with an authentication and data management layer 
as a browser page. 
 

 
Figure 18. Backend Backoffice 

 
Figure 19. Backend Backoffice Data management 
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Where each element in the admin page is a model defined in the data layer. And 
selection of any data model. Gets us to the available list data models currently 
available for consumption. 
 

 
Figure 20. Backend Backoffice CRUD compatible models 

These models are all CRUD (Create, read, update and delete) compatible. Each 
data model entity can be further expanded to see the detail and perform the CRUD 
operation on a singular entity. 
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Figure 21. Backend Backoffice Singular data model entity 
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3.2 Flutter - Frontend 
 
The frontend will be developed using a Cross platform framework called flutter. As we 
have already selected with the previous comparison of framework for multiplatform 
compatibility and singular codebase (see chapter 2.2.4 Result). Because the role of 
frontend development is just a presentation layer, most of the data will just be received 
and presented in an accessible way. 
 
Considering this fact, we will let the reader to access the code base of the application 
available here in the ANNEX 2. Frontend or Presentation Layer Codebase repository. 
 
Now in this section, we will only show the results of the development phase of the 
frontend and different views of which the presentation layer is composed of. In the first 
part we will be taking a look at the Web frontend accessible in the desktop for 
Windows, MacOS and Linux. 
 

 
Figure 22. Frontend Web Authentication  
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Figure 23. Frontend Web Registration 

 
 

 
Figure 24. Frontend Web Health Question 
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Figure 25. Frontend Web Activities View 

 
Figure 26. Frontend Web Activities Search 

Figure 27. Frontend Web Activity in detail 
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Figure 28. Frontend Web Activity view description, contact... 

 
Figure 29. Frontend Web Activity View Followers and Enrollies 

 

 
Figure 30. Frontend Web Chat conversation’s view 
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Figure 31. Frontend Web Individual private conversation 

 
Once the web was generated using flutter, the same code can be used without any 
modification for the mobile devices. Except the permission list. 
 

 

Figure 32. Frontend mobile Authentication, recover credential and registration 
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Figure 33. Frontend mobile Health Question, Home, Activities View 

Figure 34. Frontend mobile Activity Search and Activity View 
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Until now, we have only implemented the views on the user side. But we had also 
defined use cases for controller. These views are implemented as follows 

Figure 35. Frontend mobile Chat, Conversation and Health Channel 

Figure 36. Frontend mobile Health Videos 
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We have successfully implemented all of the proposed use cases, proposed in the 
project proposal. For all of the planned scenarios and actors involved in the interaction 
within planned use cases. 

Figure 38. Frontend mobile Controller Edit Activity 

Figure 37. Frontend mobile Controller User Historical Data 
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CHAPTER 4. Future Appliances to Aerospace Industry 
 
Technology is ushering in every part of life and connecting everything online to the 
Internet. This includes the aviation and aerospace, where recently many of the 
systems have been started to move towards a connected system. Since past few 
decades small continuous changes has moved aviation and aerospace from 
analogous systems to digital system, from hydraulics, avionics, etc. 
 
This does not exclude the ground infrastructures, and this includes airports and 
humans. Past few years, everybody used to carry printed tickets in hand and had to 
look up the displays at the airport to check for flights. But nowadays everybody carries 
a portable handheld device which makes the access to all of the relevant information 
easy to access and keeps the user more up to date with news and information in 
regards to their current flights, etc. 
 
 
4.1 Current state of universal application for airports 
 
Presently each of the airports and airline has developed an application which is 
specifically used to serve themselves and does not allow any interconnection with any 
other. 
 
Airports are already trying to make themselves smart replicating the conception of 
smart cities and trying to implement advanced technologies and improved methods of 
data collection to extract meaningful real-time insights. 
 
As this will help improve operations and overall passenger experience. Which will 
improve the efficiency of the airport and the airlines itself and be less dependent on 
the airport notification system such as screen and the passengers can be more relaxed 
within the airport and maybe as such also increase sales and enjoy more. 
 
IoT is making its way into the airport in forms of beacon and gateways which can 
become triggerable zones, improving passenger experience as allowing the climate 
control in the cabin to be automatically controlled using application, management of 
luggage via IoT beacons which tracks automatically all baggage’s. 
 
All of this is currently possible only having installed specific application through the 
provided app support of the specific airline or airport. 
 
 
4.2 Future applicability of the application 
 
What this project proposes is a unified platform where the user is able to access the 
airport information, efficient travel routes from gate to gate, healthy and fun activities 
at the airport, IoT control of allowed device, interconnection and real-time data of the 
current state of the luggage, important notification and urgent news directly provided 
to the user mobile device in an accessible and universal approach. 
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Figure 39. Future at airport with IoT (see reference [19]) 

The airport and other stores are also able to generate revenue from a smart airport 
with the integration of ads and publicity. 

 
Figure 40. Smart Airport Ads and Publicity (see reference [21]) 

 
 
4.2.1 Feasible approach for the development 
 
The current developed application only has few applications to the use cases at the 
airport. Such as ability to allow airports and shops at the airport itself to create activities 
which could be anything from trivial Yoga or short walking or running health-based 
activities to marketing stunt and publicity for the shop or brand themselves to have 
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make customer more attached to the brand.  
 
Most of the objectives and possible features are already possible. 
 
 
4.2.1.a User Location determination 
 
There are multiple ways to triangulate and obtain almost precise location within airport 
with just the use of existing technologies such as Wi-Fi of the airport or airplane. 
 
This is possible with a possible usage of pings and device response time and multiple 
Wi-Fi stations. Which is currently available at all of the airports. Just an application-
level software could track any device connected to the Airport Wi-Fi network with 
Trilateration. 
 
Trilateration requires at least 3 Wi-Fi station with same AP to be accessible and visible 
on the handheld. 

 
Figure 41. Trilateration Wi-Fi Technique for relative location (see reference [17]) 

The first methodology to obtain relative positioning of any person could be just with 
the usage of signal strength and a Hybrid model which would use Machine learning 
with the environment signal path loss and generate a relative location and movement 
path of the handheld device. 
 
The second methodology to obtain the relative positioning of any person with a 
handheld device which could use protocol IEEE 802.11 and connect to the Access 
point would just require the use of ping and a historic modeled data of the location in 
the airport using real device. This is also known as Time-of-Flight (ToF). 
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Figure 42. Trilateration using ToF (see reference [18]) 

 
And just with the help of a data layer and a presentation layer which could make use 
of this relative position within airport would add so many advantages to follow and add 
value to user and the airport. Of course, the amount of computer power would be 
immense but with the aid of Artificial Intelligence, we could simplify the calculation 
lower the cost of implementation. 
 
 
4.2.1.b RFID Integration with shared data layer 
 
For airport to be able to offer customer/passengers any benefit to their baggage and 
other amenities throughout the airport easily and comfortably could be achieved with 
Radio Frequency Identification (RFID) for baggage tracking and which could be 
directly inserted in the data layer and traceable by both passengers and airlines from 
anywhere at any time without the requirement of any worries, as the data layer will 
be unified and have the same real-time updates. 
 
There is a proposed solution defined as research paper from the School of Computer 
Science and Engineering, Beijing University of Aeronautics and Astronautics. Which 
proposes a simple topological solution for airport augmentation and adding this cost-
effective method with a universal shared data layer between airlines and airports 
could make the whole operation effective and beneficial for airlines and airports. To 
track the baggage and find the faulting issue in the processing chain. 
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Figure 43. Baggage tracking throughout airport and airline topology (see reference 

[20]) 
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CHAPTER 5. CONCLUSIONS 
 
This project proposed a vast set of abstract requirements and goals for completion. All 
aiming towards improving people life and to be precise, the life of elderlies who had to 
go through covid without much help from outside world and put themselves in their 
shoes. Consorci Sanitari de Terrassa were the first to see this problem and propose a 
solution. 
 
And our goal as humanity is to always try to make a better place for all of the people 
living in society. If one part of the society experiencing change and is moving toward 
a new future. It should also help other parts of the society to move toward the same 
future, even though it may require extra effort. In this project we proposed a solution 
to help the partially accessible people in our society to be adaptable to the new 
situation of remote meeting and remote activities and communication in a easier 
learning environment. Which is just what the Internet as a whole is all about. Even the 
goal of technology and engineering is to solve problems. 
 
There are many different ways to address the problem and this happens to be just a 
single solution out of many. We could have even built a platform to teach and guide 
people to understand more about the internet and make them able to use the normal 
Internet. But we happened to prefer this solution more over the other, as this could 
also help us detect the change in their health and phycology on a daily basis and help 
in real life through other methods. 
 
We even proposed an extension of the solution we built towards a better future in 
aerospace and aviation industry which is well within reach of making reality in few next 
years with very limited inversion or resource. And most of the changes required are all 
software and managerial on the global chain and not technology restrictive. As such 
we would like to see a future where a global interconnected aviation and aerospace 
industry future. And from the looks of it, it might not be much closer than I had 
Intentionally thought. 
 
This project has given me an Insight into building complex project and working with 
customer, partially accessible people and businesses. And able to understand the 
business language and processes.  
 
Also opened my eyes in the aviation industry and the rapid change that is ongoing 
internally in all parts of the aviation industry to optimize and make the process further 
and further efficient. This is first part to increase revenue and decrease losses but this 
increase also is beneficial to passengers, customer and all people working in these 
industries. 
 
As such and such, I would like to be part of the future of aviation industry and help 
optimize and make the process more efficient in any way I can, If the opportunity 
arises. 
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ANNEX 
 
ANNEX 1. Use Cases, user stories 
 
USE CASE 1: Login into Application 
Primary Actor: User 
Scope: Authentication to system  
Level: System goal 
Stakeholders and Interests: 
User - wants to view his/her private space with activities, chats, news, etc. 
System - wants to protect the data. 
Precondition: User already has been registered/issued a set of credentials which 
includes username and password. 
Minimal guarantee: sufficient information that only the specific user data is available 
to the actor. 
Success guarantee: User can enter the homepage of the application and continue 
with other specific use cases. 
Main success scenario: 
1. Actor inputs the credentials. 
2. The system authenticates and confirms the identity of the actor. 
3. The system generates custom data to be sent over the internet to the actor device. 
4. Actor is now able to see his/her homepage with his/her own information regarding 
his profile. 
 
Extensions: 
2a. Actor wants to login with incorrect credentials: 

2a1. System checks the credentials and fails the authentication. 
3a. Credentials changed, which may be username and/or password 

3a1. System fails on authentication with old credentials 
 

USE CASE 2: Registration into Application 
Primary Actor: User 
Scope: New identity to system  
Level: System goal 
Stakeholders and Interests: 
User - wants to create a his/her private space with activities, chats, news, etc. 
System - wants to protect the data. 
Precondition: User does not have a preexisting credentials with existing email or 
phone Number. 
Minimal guarantee: User created is unique, and does not already exist 
Success guarantee: User profile is created and is sent to his/her profile confirmation 
screen. 
Main success scenario: 
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1. Actor inputs the user data. 
a. Full Name 
b. Password 
c. Email 
d. Phone Number 
e. Accepts the terms and conditions 

2. The system created a new user with the inputted data. 
3. The system generates a code and sends the code to the user email provided in the 
input field. 
4. Actor is partially registered to platform and need to complete the email confirmation 
step to be fully registered on the platform. 
 
Extensions: 
2a. Actor tries to login with new partially registered credentials: 

2a1. System checks the credentials and send to confirmation email use case. 
3a. Actor tries to maliciously enter the homepage and other screen 

3a1. System fails on generate data and returns the user to confirmation email 
use case. 
 
 
USE CASE 3: Confirmation of the partially registered user 
Primary Actor: User 
Scope: Confirmation of the identity by email  
Level: System goal 
Stakeholders and Interests: 
User - wants to confirm his/her identity on the platform to be able to access his/her 
private space with activities, chats, news, etc. 
System - wants to protect the data. 
Precondition: User has a confirmation code with partially registered credentials. 
Minimal guarantee: User confirmation code is not expired and email address is 
validated 
Success guarantee: User is fully registered to the platform and is able to access 
his/her private space without any restrictions. 
Main success scenario: 
1. Actor inputs the confirmation code. 

a. Confirmation code 
2. The system validates the user data with the confirmation code. 
3. The system authenticates the user with full privileges. 
4. Actor is fully registered to platform and is now able to access his/her private with 
activities, chats, news, etc. 
 
Extensions: 
2a. Actor tries to fully register with invalid confirmation code: 

2a1. System checks the confirmation code and invalidates the try. 
3a. Actor tries to fully register with expired confirmation code: 

3a1. System checks the confirmation code and invalidates the try. 
3a2. System generates a new confirmation code and sends it to the email 
provided when he/her partially registered to the platform. 

 
USE CASE 4: User is able to navigate to activities 
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Primary Actor: User 
Scope: View activities  
Level: System goal 
Stakeholders and Interests: 
User – wants to view available activities. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views all available activities. 
Main success scenario: 

1. Actor performs action view activities 
2. The system validates the request and sends the user with activities. 
3. Actor is able to view all of the available activities 

Extensions: 
 
USE CASE 5: User is able to navigate to health information 
Primary Actor: User 
Scope: View health information  
Level: System goal 
Stakeholders and Interests: 
User – wants to view available health information. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views all available health information. 
Main success scenario: 

1. Actor performs action view health information 
2. The system validates the request and sends the user with health information. 
3. Actor is able to view all of the available health information, which includes 

a. Textual Information 
b. Tweets 
c. Videos 

Extensions: 
 
USE CASE 6: User is able to navigate to messages 
Primary Actor: User 
Scope: View messages  
Level: System goal 
Stakeholders and Interests: 
User – wants to view available messages. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views all available messages. 
Main success scenario: 

1. Actor performs action view messages 
2. The system validates the request and sends the user with messages. 
3. Actor is able to view all of the available messages from other users. 

Extensions: 
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USE CASE 7: User is able to send message to another user 
Primary Actor: User 
Scope: Send message 
Level: System goal 
Stakeholders and Interests: 
User – wants to view available activities. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views all existing ongoing conversations. 
Main success scenario: 

1. Actor performs action view conversation 
2. The system validates the request and sends the user with the conversation 

including the messages. 
3. Actor is able to view all of the past messages. 
4. Actor is now performing an action of sending a text message to the current 

opened conversation 
5. The system validates the conversation and the message and adds the message 

for another user. 
6. The actor now sees the message as being sent with a confirmation notification 

of message being sent successfully 
Extensions: 
2a. The system fails the message dispatch on any error. 
 
USE CASE 8: User is able to navigate to a single activity in detail 
Primary Actor: User 
Scope: View single activity in detail  
Level: System goal 
Stakeholders and Interests: 
User – wants to view single activity in detail. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views the single activity in detail. 
Main success scenario: 

1. Actor performs action view activity from all of the activities 
2. The system validates the request and sends the user with singular activity. 
3. Actor is able to view all of the detail of the selected activity. 

This includes, current status of the user in relation to the activity as follows 
a. Follow status 
b. Enroll status to the activity 

Also includes other users’ status, in relation to current activity 
c. Other user follow status to the activity 
d. Other user enroll status to the activity 

4. Users are contactable through the activity detail. 
Extensions: 
 
USE CASE 9: User is able to navigate to a single activity in detail and contact a 
user from the list of users 
Primary Actor: User 
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Scope: View single activity in detail and start a conversation with another user 
Level: System goal 
Stakeholders and Interests: 
User – wants to view single activity in detail and start a conversation with another user 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views the single activity in detail and users available and 
creates a new conversation. 
Main success scenario: 

1. Use case 8 is performed with a success result. 
2. The actor views the list of users. 
3. The actor starts a new conversation with another user. 
4. System checks if the conversation exists. 

a. If the conversation is nonexistent previously the system generates a new 
conversation and navigates the user to conversation. 

b. If the conversation exists previously the system redirects the user to the 
existing conversation. 

Extensions: 
2a. If another user is the same as the actor 

- The system fails with a result of the actor being the same as the 
conversation user. 

 
USE CASE 10: User is able to navigate to a single activity in detail and follow an 
activity 
Primary Actor: User 
Scope: View single activity in detail and follow/unfollow an activity 
Level: System goal 
Stakeholders and Interests: 
User – wants to view single activity in detail and follow/unfollow that activity 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views the single activity in detail, follow the activity and add 
it to the calendar. On the contrary if the activity is already being follow, is unfollows the 
activity. 
Main success scenario: 

1. Use case 8 is performed with a success result. 
2. The actor views the option to follow the activity 
3. The actor follows the activity. 
4. System checks the activity and validates user action. 

a. If the system detects, that the user already follows the activity, it will 
unfollow the activity and removes the actor from the user following the 
activity list. 

b. If the system detects, that the user does not already follow the activity, it 
will follow the activity and add the actor into user following the activity list 
in the activity detail. 
 

Extensions: 
2a. If the activity is in state different than active 
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- The system fails with a result of the activity being not active. 
 
USE CASE 11: User is able to navigate to a single activity in detail and 
enroll/unenroll an activity 
Primary Actor: User 
Scope: View single activity in detail and enroll/unenroll an activity 
Level: System goal 
Stakeholders and Interests: 
User – wants to view single activity in detail and enroll/unenroll that activity 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views the single activity in detail, enroll the activity. On the 
contrary if the activity is already being enrolled, is unenrolls the activity. 
Main success scenario: 

1. Use case 8 is performed with a success result. 
2. The actor views the option to follow the activity 
3. The actor enrolls the activity. 
4. System checks the activity and validates user action. 

a. If the system detects, that the user already follows the activity, it will 
unenroll the activity and removes the actor from the user enrolled in the 
activity list. 

b. If the system detects, that the user does not already follow the activity, it 
will enroll into the activity and add the actor into user enrolled in the 
activity list in the activity detail. 
 

Extensions: 
2a. If the activity is in state different than active 

- The system fails with a result of the activity being not active. 
 
 
USE CASE 12: User is able to search through the activities 
Primary Actor: User 
Scope: Search activities  
Level: System goal 
Stakeholders and Interests: 
User – wants to search through the available activities. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In. 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: User views all activities results matching the search query. 
Main success scenario: 

1. Actor performs action view activities. 
2. Actor performs search query. 
3. The system validates the request and sends the user with activities which 

match the query. 
This query performed include activity title and description. 

4. Actor is able to view all of the available activities with title and description 
matching the query performed through search. 

Extensions: 
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2a. The list of activities can be empty if the search does not match nothing from the 
activities list. 
 
USE CASE 13: System is able to distinguish between controllers and users 
Primary Actor: System 
Scope: Global  
Level: System goal 
Stakeholders and Interests: 
Controller – wants to access and administer other users. 
User – wants to access and view his/her own user data. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In, and is defined as controller 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: System is able to perform extra use cases which are only 
available to controller when authenticated as a controller and not just normal user. 
Main success scenario: 

1. Actor performs login. 
2. The system validates the request and confirms that the user is a controller and 

allows the controller home screen to include extra actions which are now 
performable. This are defined in next use cases 14 and 15. 

Extensions: 
2a. The system returns normal home if the authenticated user is not a controller. 
 
USE CASE 14: Controller wants to view and edit the activities 
Primary Actor: Controller 
Scope: View activities and edit activities 
Level: System goal 
Stakeholders and Interests: 
Controller – wants to view available activities and edit them. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In, and is defined as controller 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: System is able to perform extra use cases which are only 
available to controller when authenticated as a controller and not just normal user. 
Main success scenario: 

1. Actor performs action view activities 
2. The system sends activities in a different view. 
3. The controller is able to open the activity and edit the activities. 
4. The system validates the request and updates the activity. 
5. Other users and controllers, see the updated activity. 

Extensions: 
2a. Any erroneous data change in the activity fails the modification. 
 
USE CASE 15: Controller wants to view and delete an activity 
Primary Actor: Controller 
Scope: View activities and delete activities 
Level: System goal 
Stakeholders and Interests: 
Controller – wants to view available activities and delete them. 
System - wants to protect the data. 
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Precondition: User is fully registered and Logged In, and is defined as controller 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: System is able to perform extra use cases which are only 
available to controller when authenticated as a controller and not just normal user. 
Main success scenario: 

1. Actor performs action delete activity 
2. The system sends activities in a different view. 
3. The controller is able to open the activities and delete the activities. 
4. The system validates the request and archives the activity and not deleting 

them. 
5. Other users and controllers, see the activity deleted as inexistant through any 

activity view. 
Extensions: 
 
USE CASE 16: Controller wants to view and check normal user data 
Primary Actor: Controller 
Scope: View users and check history of activities and health results 
Level: System goal 
Stakeholders and Interests: 
Controller – wants to view available activities and delete them. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In, and is defined as controller 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: System is able to perform extra use cases which are only 
available to controller when authenticated as a controller and not just normal user. 
Main success scenario: 

1. Actor performs action view users 
2. The system navigates the controller to user’s view 
3. The controller is able to see health numbers and activities followed, enrolled of 

each user. 
4. The controller is also able to start a conversation with a specific user. 
5. The controller is able to see a graph of the historical activities enrollment and 

follow changes over period of times definable. 
Extensions: 
 
USE CASE 17: Controller wants to contact all of the users on the platform 
Primary Actor: Controller 
Scope: Contact all of the users on the platform together with same message 
Level: System goal 
Stakeholders and Interests: 
Controller – wants to send a global message. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In, and is defined as controller 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: System is able to perform extra use cases which are only 
available to controller when authenticated as a controller and not just normal user. 
Main success scenario: 

1. Actor performs action view users 
2. The system navigates the controller to user’s view 
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3. The controller is able to see a option to send a message to all of the users 
available in the current view. 

4. System navigates the controller to a fragmented view which allows a global 
textual message to be sent globally to all of the users. 

5. The system creates a conversation if it previously did not exist and send the 
message. 

6. The users are able to see a new conversation have been created with the 
controller privately. 

Extensions: 
 
USE CASE 18: Controller wants to filter the users on the users view with a 
specific type known as organization assigned to each user on registration. 
Primary Actor: Controller 
Scope: Filter specific users connected to a specific organization. 
Level: System goal 
Stakeholders and Interests: 
Controller – wants to filter specific users connected to a specific organization. 
System - wants to protect the data. 
Precondition: User is fully registered and Logged In, and is defined as controller 
Minimal guarantee: User remains authenticated and protected 
Success guarantee: System is able to perform extra use cases which are only 
available to controller when authenticated as a controller and not just normal user. 
Main success scenario: 

1. Actor performs action view users 
2. The system navigates the controller to user’s view 
3. The controller is able to see an option to filter users based on organization. 
4. System filters the list of users with just the users connected to the specific 

organization in the filter query. 
 
 
ANNEX 2. Frontend or Presentation Layer Codebase repository 
 
URL: https://github.com/eetac/casalacasa.git 
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ANNEX 3. Backend or Data Layer Codebase repository 
 
URL: https://github.com/eetac/casalacasa-backend.git 
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