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1. Introduction
There are many cyclists in the world who travel among cities with a wide range of

destinations. While the cyclists are traveling by bicycle, they may require a number
of services such as bicycle repair points, an affordable place to stay other than
hotels, and events that they can attend. This may be challenging if a cyclist randomly
selects where to ride because while riding they need to find a place to stay at night.
In some kinds of incidents, there is a possibility that cyclists can’t find people whom
they can ask for help. They need to search for the communities of the area on the
internet and the limited time they have during the incident may become crucial.
Although they have a risk of having an accident and they tend to require need and
guidance on the way, there is not a direct way of selecting or connecting with the
cycling communities. Because of the reasons listed above, our project aims at
providing cyclists with an efficient application in terms of sending SOS signals for
themselves that can be visible to the others around on the map view and finding the
list of the places which are shown with detailed information to stay at night.
In addition to the problems that cyclists can face, there can be extra features that will
make the trip more pleasant for the cyclists. There are many area-based cycling
communities that are actively accepting fresh participants in the world. The
communities are accountable for creating cycling events and gathering people for
these events. Although the events take a huge part of communities and their
responsibilities, there are no specific applications to gather the communities and
make cyclists’ attendance easier. To be able to make it easier, our application offers
a social media platform for them. In this way, both the beginners who don't know how
to attend events and groups and the experts who have experience in this area will be
able to be a part of the community. Cassett application provides users challenges
that they can compete with each other to be able to reach a specific goal in a specific
time interval. In this way, the users will be more eager to join the communities and
ride bicycles more. At the end of each challenge, the users that have joined the
challenge and ended it with the highest ranks will be able to earn badges.
The application we built offers communities to set their community and accept the
users to join. They will be able to create events and details of the events and
challenges and the details of the challenges. The users of the application will be able
to find the house they need to stay in by selecting from a detailed list of hosts.
Cycling long distances may be challenging for cyclists in terms of accommodation
and event-based applications because the fulfillment of these requirements needs a
network of people. An application that offers communication among people who
share the same hobby helps the users to plan their rides and enlarges the choices
while thinking of what to do.
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2. Requirements Details
2.1 Functional Requirements
2.1.1 Client-Side Mobile Application

● The application should allow the users to sign up and/or log in.
● The application should show the user’s location points such as the

initial point and destination point as well as show the potential hosts for
them to stay at the night.

● The application should show the host's details such as their house’s
location, previous guests’ comments and points that they give to them,
the number of the guests they are willing to accept, and the number of
the occupied slots.

● The application should show the location-based hosts and
location-based cycling communities for the users to be able to sort the
houses and communities.

● The application should provide users to contact any host on the list via
the application.

● The application should provide a sending request option to join a
cycling community via the application.

● The application should provide a monitoring request option to accept or
reject a person to a cycling community via the application.

● The application should show the list of communities with specific filters
such as the number of people in the community and the location of the
community.

● The application should provide an option to create events and set the
details of the events for the admin users of the application.

● The application should provide an option for the community members
to monitor the events of the specific community.

● The application should provide an option for the users to share an
event via different means.

● The application should provide an option to participate in the event and
see the people who also participate in the event. After the participation
part, the application needs to remind the event and the details to the
user on a regular basis.

● The application should provide a map view and the map view should
include representations of the people on the map.

● The application should provide the locations of the hosts via map view.
● The application should provide users an option to create SOS signals

for themselves and this signal should be visible with an attractive sign
on the map view.

● The application should send notifications to the previously selected
people in case of an emergency situation. These people might be
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family, other community members, or the people that exist the closest
at the moment.

● The application should provide the location and information of the
repair points for the bicycles and show these points in both the list view
and map view.

● The application should provide users with different kinds of graphs and
analyses about their previous rides so that each user will have
statistics about their performance.

2.1.2 Server-Side
● The application should keep the information about the potential hosts

such as name, location, available slots, and the ratings/comments of
these hosts.

● The system should keep information about users, such as their log-in
information and the locations they have rated.

● The system should keep information about cities, regions, and the
communities based on them.

● The system should keep the information about communities such as
the number of people in the community, their locations, and the
previous and the next events in the community.

● The system should keep the requests of the club membership and
provide them to the responsible users. Afterward, the system should
keep the response to these requests and notify the request owner.

● The system should keep the SOS signal creator information and it
should keep the information of the people who will be notified
afterward.

2.1.3 SOS Signal
● The application should have a create SOS signal option for the users.
● The application should keep the location data when the SOS signal is

created.
● After the SOS signal is created, the application should notify the related

people and if nobody helps and the user becomes unreachable, it
should take further action such as texting the previously set people.

● The application should use a different symbol for the people who have
created the SOS signal on the map view.

● The application should allow users to end the SOS signal mode.

2.1.4 User Profile Configuration
● The application should allow different users different information such

as house information for the potential hosts and cycling community
information for all the users.
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● The application should offer different functionalities for different kinds of
people such as creating an event for the admin users of the cycling
communities and changing the occupation of the house for the hosts.

2.1.5 Host-Guest Communication
● The application should provide the connection between the available

hosts and the guests.
● The application should provide a messaging system for the users.
● The application should allow users to hinder the conversation and rate

the conversation and comment on it.
2.1.6 Community Information

● The application should allow users to monitor the information about the
communities such as location, number of community members, and
events.

● The application should allow administrators to modify the community
information and add events for the community.

2.2 Non-Functional Requirements
2.2.1 Performance

● Since the application is going to hold several communities and users
concurrently, it should be scalable.

● Efficiency is one of the most important components in terms of
performance since the application is based on satisfying the primary
needs of cyclists. The parameters such as the location should be
completely correct because the users are expecting real-time
notifications on nearby locations.

● If the mobile application requires the calculation of the data inside, it
wouldn’t be efficient in terms of performance. To make it more quick
and suitable for such a time-critical application, calculations are going
to be done on the server-side.

2.2.2 Maintainability and Extensibility
● The application is going to be designed mainly for cyclists to fulfill their

requirements related to their cycling periods and improve their
experiences. Thus, the features and the system should be updatable
and extendable according to the desires and needs of the cycling
communities. To be able to achieve the maintainability and extensibility
for this specific application, object-oriented programming patterns need
to be used.

2.2.3 Privacy
● The user's data in the application includes many private data such as

an address, birth date, and travel information. Therefore, no data will
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be shared with the third-party applications and they should be stored in
a secure way.

● The location of the user will be shown in the map view with the
permission of each user. Although some features may require location
data, permission should be given by each user.

2.2.4 Usability
The application targets to improve the cycling experience for cyclists
and usability becomes one of the most important non-functional
requirements of the application. To be able to make the application
more user-friendly and easy to use, the below points are taken into
account:

● This application aims at presenting multiple information regarding the
users and their situations such as map view and list view so it is
required to present an understandable display to users. To ensure this
point is satisfied, we plan to conduct tests with sample target users and
try to measure the time it takes for them to acquire specific information
on the display.

● Since the cyclists may not be able to spend a lot of time using the
application while riding their bicycles, we target to minimize the time it
takes to make urgent arrangements such as accommodation. To
achieve that goal, the user might check out the possibilities while they
are setting the destination point before the ride or when they have
arrived at the destination point they might search the hosts by location
and see the closest one.

● It should be straightforward for the users to both picks the place they
will stay and rate or comment on the place they have stayed because
they both will affect or be affected by the parameters. Making the
process of evaluation of the hosts should be easy and user-friendly
since the application should not consume a lot of time and effort and
should be effective at the same time.

● Since the application is going to have more than one view type and a
number of filters, it should be easy to switch between them and select
the filters quickly.

● Since the features are based on the actions of the users such as
creating events and constructing the cycling communities, the initiation
of the processes should be crystal clear to understand and apply for
the sake of usability.

2.2.5 Accuracy
The location holds an important part of the application and making
decisions for the users mostly depends on the location itself. In some
cases such as SOS situations, location becomes even more vital and
lack of accuracy may result in severe consequences. To be able to
make the application reliable, accuracy becomes crucial.
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2.2.6 Portability
Since this is a cycling application and the application can be used on
many devices, the application needs to be able to be viewed on a
number of devices.

2.2.7 Security
The application will be presented on the mobile application layer. On
the other hand, the rest of the application features such as data storing
is going to be cycled on the server-side. Since there needs to be a
connection between the mobile application layer and the server-side,
the connection is required to be secure.
There is a possibility that the server-side faces a number of risks and
attacks such as man-in-the-middle, so the system must be secure
against the risks.

3. Final Architecture and Design Details

3.1 Overview
In this section, the system's software architecture and subsystem

decomposition are explained in detail. To achieve our design goals, we needed a
software architecture that is eligible for our design goals. So, we chose to separate
the project's architecture into different layers, and it is based on the communication
of these layers. We choose to build our project on the communication of Client,
AWS, and External API. Dividing the project into smaller parts helped us to
implement our design goals more efficiently.

3.2 Subsystem Decomposition
Our project’s subsystem decomposition, described by a UML component

diagram, is given below:
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Figure: Subsystem Decomposition of Cassett

We have decided to build our project on the communication of the Client,
AWS, and External API. The Client part consists of User Interface and Helper. User
Interface controls which screen to show to the user. Helper is responsible for the
communication between User Interface and AWS.

On the server-side, we are using REST API as an entry point. All of our
requests are responded to from the API. When there is a need to use an external
API, our API reaches these external APIs. Also, our persistent data management is
connected to API and clients cannot access it directly. It can send requests to get
information from the database and API can access and return it. We are also using
WebSockets to implement real-time communication features.
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3.3 Packages

3.3.1 Client

3.3.1.1 UI

3.3.1.1.1 Common Domains

The Common Domain package contains all the user interfaces that are
displayed to all types of users.

The Welcome class contains the first screen when a new user opens
the application. It displays two options to users which are login and sign-up.,

The Login class contains the screen that the users will use to log in.

The Signup class contains the screen that the users will use to
sign-up.

The Help class contains the screen that gives advice to the users on
how to use the application.

The Settings class contains the screen that allows the users to
manage their

application settings preferences.

The TermsOfUse class contains the screen terms of use and privacy
policy.
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3.3.1.1.2 Cassett Social Domain

The Social Domain package contains the user interfaces that are displayed.

The SocialFeed class contains the screen that displays the posts that
are shared by followed users.

The Explore class contains a screen that recommends popular posts,
contacts, and communities.

The SocialSearch class contains the screen where users find profiles,
communities, or posts with keywords.

The SocialNotificaitons class contains the screen where users see
notifications about likes, shares comments, or follow activities.

The SocialInbox class contains the screen where users see the inbox
of direct messages

The SocialChat class contains the screen where users receive or send
messages to specific users.

The SocialProfile class contains the screen where users all
information, data, posts, statistics, and rides are shown.
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The SocialEditProfile class contains the screen where users modify
their personal information, profile picture, and some profile settings.

The SocialPost class contains the card that users or communities
post, challenges, ride information, and links.

The SocialCreatePost class contains the screen where users create
posts.

3.3.1.1.3 Cassett Community Domain

The Community Domain package contains the user interfaces that are
displayed to Communities.

The CommunityHome class contains the screen that the community
admins panel.

The CommunityInbox class contains the screen of the community's
message inbox.

The CommunityChat class contains the screen of the community’s
messages with specific users.

The CommunityProfile class contains the screen of the community’s
information, posts, challenges, and rides.
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The CommunityEditProfile class contains the screen where
community admins modify their community information, profile picture, and
some profile settings.

The CommunityPost class contains the card that communities post,
challenges, rides information, and links.

The CommunityCreatePost class contains the screen where
communities create posts.

The CommunityNotifications class contains the screen where
communities see notifications about likes, shares comments, or follow
activities

3.3.1.1.4 Cassett Ride Domain

The RideHome class contains the page of ride domains' main
functions and statistics.

The RideStatistics class contains the page of the rider's statistics.

The Rides class contains the page of the rider's last rides with
information.

The StartRide class contains the functions that riders start their ride
and get statistics about that ride.

The Map class contains the map page where riders see their ride or
segments of users.
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The RideNotifications class contains the page where users see
notifications about their rides, plans, or reminders.

3.3.1.1.5 Cassett Host Domain

The HostHome class contains the page where users can see the main
options of the host domain.

The HostList class contains the list page where users can see hosts
that are nearby the searched location.

The GuestList class contains the list page where users can see guests
that are nearby the user's location.

The HostSearch class contains the page where users search hosts
and list them.

The HostInbox class contains the page where the message inbox of
the host domain is.

The HostChat class contains a page where users chat with each other
about the host-guest domain.
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The HostProfile class contains the page with the user's information
and schedule about hosting services.

The HostEditProfile class contains the page where users modify their
host information.

The HostNotification class contains the page where users see
notifications about requests for host service.

3.3.1.2 Services
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The Services package is responsible for managing API requests. It has 6
classes which are AuthService, FeedService, PostService, ProfileService,
MapService, and HostService. All of the classes use Dart’s HTTP service for the
post, get and create requests.

3.3.1.2.1 Auth Service

The AuthService class is responsible for handling login and sign-up
operations by creating necessary API requests. It has two static methods, one for
login operation and one for sign-up operation.

3.3.1.2.2 Feed Service

The FeedService class is responsible for receiving users’ Social Feeds
from the database.

3.3.1.2.3 Post Service

The PostService class is responsible for creating new posts and
getting post details by communicating with the backend.

3.3.1.2.4 Profile Service

The ProfileService class is responsible for getting users’ information
to show on their profile pages. Also, it handles the profile edit operation. This class
contains necessary requests for profile pages in all domains: Social, Community, and
Host.

3.3.1.2.5 Map Service

The MapService class is responsible for getting and sending all
necessary information from the database to use in the Map screen.

3.3.1.2.6 Host Service

The HostService class is responsible for getting the Host and Guest‘s
list to display to the users.
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3.3.2 Server

The solutions in the server-side part of the application are hosted in Amazon
Web Services. Two kinds of database functions in AWS, both NoSQL and SQL.
DynamoDB is used for NoSQL functions. Variable data such as profile information,
riding information, and post information are hosted in NoSQL. Apart from that, SQL
data and relations are in the PostgreSQL service. In addition, all the variable visual
and video data in the application are hosted in the Amazon S3 service. Amazon SNS
is used in order to send the notifications in the application to both the e-mail and the
user's phone. Amazon EC2 service is also hosted in this ecosystem in order for
these services to work efficiently and error-free under the roof of AWS. And finally,
the AWS CodePipeline service is also used for updating, testing, and reporting these
services and the application.
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3.3.3 Database

3.3.3.1 Entity Relationship Diagram

3.3.3.2 NoSQL Tables

Since there are no relations for the tables below, we build them in
NoSQL to make the system faster and more efficient.

● users
○ user_id
○ username
○ password
○ created_at
○ status
○ e-mail

● user details
○ user_id
○ bio
○ birthday
○

● user_settings
○ user_id
○ language
○ theme
○ unit
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● posts
○ post_id
○ user_id
○ status
○ description
○ timestamp
○ distance
○ elevationgain
○ movingtime
○ avgspeed
○ awgpower
○ avgheartrate
○ calories

● follow
○ follower_id
○ following_id
○ timestamp

● bookmark
○ user_id
○ post_id

● statistics
○ user_id
○ activity_count
○ total_distance

● follow_count
○ user_id
○ count

● requests
○ guest_id
○ host_id
○ requested_at
○ request_timespan

● host_info
○ user_id
○ avg_rating
○ address_id
○ avaialable_slots

● guest_info
○ user_id PK
○ avg_rating

20



● host_review
○ user_id
○ reviewer_id
○ rating
○ comment
○ stay_id

● guest_review
○ user_id
○ reviewer_id
○ rating
○ message
○ stay_id

● notification
○ user_id
○ notification_type
○ push_message

● stay
○ stay_id
○ user_id_host
○ user_id_guest
○ stay_date
○ handshake_date
○ address_id

● Address
○ user_id PK
○ address_id PK
○ city
○ apartment_no
○ door_no
○ street_no
○ country
○ district

● Communities
○ community_id
○ community_name
○ community_description

● Community_members
○ community_id PK
○ user_id PK
○ joined_at
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4. Development/Implementation Details
➔ Dart: While implementing the application we have used Flutter as an

open-source mobile app SDK that uses the Dart language.
➔ AWS: We have used the Amazon simple storage service (s3) as an

object storage service to be able to convert our application into a
secure, high-performance, scalable and available application.

➔ Socket.IO: We have used the Socket.IO library to enable low-latency,
bidirectional and event-based communication between a client and a
server.

➔ API Usage: We have used Google Maps API, Mapbox API, and Here
API for different kinds of purposes.

➔ Sentry: We have used Sentry as application monitoring, crush fixing in
real-time, and error tracking software.

➔ Google Material Design: For building high-quality digital visuals,
Google Material Design is used.

5. Testing Details

5.1 Unit Testing
As part of our testing mechanism, we ran unit testing for each commit. Unit

testing was the responsibility of the group member who developed the code. Unit
testing was the only white-box testing portion of our testing process.

5.2 Smoke Testing
Although we are aware of the fact that smoke testing is essentially a type of

test that should be performed after each release in an ideal production environment,
we have tried to create order while implementing the application. Due to time
limitations, we have implemented our smoke testing as a gray-box testing process
and at this stage, we have triggered some actions in the UI and monitored how the
code responds. The smoke testing process continued throughout the project
implementation and with this testing, we have observed how our changes in the
system affect the other portions of the application on a technical basis.

5.3 Regression Testing
Regression testing is essentially a testing process we have prepared for the

future. We have realized that as the project goes more complex, it becomes harder
to keep track of the essential features and proper functionalities of them. After
researching a while, we have discovered that many quality assurance processes
include manual regression testing for the sake of not losing the essential aim of the
application. We worked as a small version of the agile process and after every
two-three weeks, we have listed the most basic and fundamental features of the
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application that we have merged into the codebase. Then, we saved them and
created a small regression testing for the future. We conducted regression testing
once after we were done with the code implementation of the project and realized
that we successfully preserved the fundamental functionality of the project
throughout the year.

6. Maintenance Plan and Details
The model we have used while implementing the project is open to

improvement. The project will later include CI/CD pipelines. Before merging to the
project, any deployment will be automatically verified for faults. We'll add more unit
tests to make the work easier to grow.

In the future, we are going to optimize the application for the iOS operating
system and other systems used so that we are going to be eligible for a lot more
users. Also, in future work, we are going to update the modules for faster and more
efficient codes in order to make the application more maintainable.

7. Other Project Elements

7.1 Consideration of Various Factors in Engineering Design
In this section, various factors that might affect the design phase of the project

will be discussed.

7.1.1 Public Health Considerations
Cassett is an application to enhance the experience level of cyclists during,

before, and after their cycling. There is no direct or indirect sequence of the
application that can affect public health.

7.1.2 Public Safety Considerations
The application will build on the needs of the cyclists who want to participate

in a community and develop their network while they can find the facilities they need
during and after their cycling. Since there exists a keeping track of activities features
on the application, there needs to be a secure interface for the bicycle users to
hinder a possible accident. This might be vital to design fewer notifications with a
minimized attention drawer screen for the users while they are performing a bicycle
activity.

7.1.3 Public Welfare Considerations
The application will serve the cyclists to improve their knowledge and

experience of cycling as well as develop their network via a neatly constructed
community-based system. Cassett will provide the users to socialize and sustain a
healthier life by performing activities and because of these reasons, the application
has a great potential to improve public welfare. Another reason is that Cassett
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provides users access to more information about the existing communities and
events with less time and effort. Also, providing a group of people for the purpose of
the accommodation makes intercity cycling more cost-efficient, hence more
accessible.

7.1.4 Global Considerations
The target group of the application who are cyclists exists in almost every part

of the world. Because of that reason, one of the most significant criteria of the
application design and implementation is extensibility to all regions and languages.

7.1.5 Cultural Considerations
The requirements of the users may differ according to the beliefs of the users

of the application. Because of that reason, the application should provide religious
facilities like mosques on the map view. For this reason, cultural constraints affect
the design and the implementation of the project.

7.1.6 Social Considerations
Cassett application holds a wide range of private data such as address and

phone number inside. Because of that reason, for the sake of protecting the privacy
of the users and hindering the break of privacy, ensuring reliable storage should be
prioritized.

7.1.7 Environmental Considerations
One of the most attention-drawing features of the application is that the usage

of the application may actually decrease car usage among people. The application
encourages users to participate in a community and travel among cities by bicycle.
The application characteristics tend to encourage people to get into a social group
and increase the tendency to use bicycles more often. In this way, Cassett is prone
to get the users of the application to adopt the habit of using bicycles. The more the
application is used, the more carbon footprints are left behind by a number of
individuals. Because of these reasons listed above, the environmental effect of the
application exists with a considerable amount of contribution to the targeted users
which are cyclists.

7.1.8 Economic Considerations
Initially, the application is expected to be free with the essential ures.

Economic considerations arise during the analysis and development part of the
project. To provide cost-free applications to the users, the alternatives will be
measured and free ones will be chosen.
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Effect Level Effect

Public Health 0 no effect

Public Safety 7 Cassett shouldn’t affect the
concentration of the cyclists while

they are riding.

Public Welfare 8 Cassett encourages people to
attend a group and ride bicycles

while socializing and directly
contributes to public welfare.

Global Factors 8 Cassett tends to be used in many
countries and language should be

supported by the application.

Cultural Factors 4 Cassett should consider different
cultures and provide additional

facilities in the map view.

Social Factors 9 Cassett stores private data and it
should keep the data safely.

Environmental Factors 9 Cassett encourages intercity
transportation with no fuel

consumption and has a huge
environmental aspect.

Economic Factors 6 Development costs should be
minimized.

Table: Factors that can affect analysis and design

7.2 Ethics and Professional Responsibilities
Cassett application construction enforces the group members to work in a

more organized and disciplined way. The reason behind that is every group member
has an undeniably strict workload other than the Cassett and they need to behave
accordingly. Every member should fulfill the requirements of the week neatly to be
able to finish the project on time. In addition to the responsibility among group
members, there are ethical obligations for the users of the Cassett. The application
will store huge amounts of private data belonging to the users and it is our ethical
responsibility to ensure the privacy of this data.

The professional responsibilities of the application include the resulting code.
There is a possibility that our group may have to deal with many bugs at the end of
the project. To be able to solve the bugs more easily after the testing stage, group
members are required to follow coding conventions such as commenting on the code
and writing clean code as a professional responsibility.

25



7.3 Judgments and Impacts on Various Contexts

Judgment Description: The APIs that the application uses must be chosen with the
influence on global and economic situations in mind.

Impact Level Impact Explanation

Impact in Global Context 10 The API that is being used on the
host service should be applicable
to many regions all around the
globe since the application aims at
helping cyclists who travel around
the world.

Impact in Environmental
Context

0 -

Impact in Economic Context 0 -

Impact in Societal Context 5 The API that is being used should
be understandable by the users
who are from any region in the
world.

Judgment Description: The application should be designed in a flexible manner to
facilitate maintenance and extension.

Impact Level Impact Explanation

Impact in Global Context 8 The application should be
maintainable and extendable since
the aim is to reach every cyclist in
the world. In the future, extra
languages and features depending
on countries should be added.

Impact in Environmental
Context

0 -

Impact in Economic Context 8 Since cyclists support each other
and help with each other's needs
voluntarily, the app should provide
the service for everyone.

Impact in Societal Context 10 The app should be able to connect
cyclists from all around the world
and in the future, extensibility will
matter a lot.
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Judgment Description: The language utilized in the app is English.

Impact Level Impact Explanation

Impact in Global Context 10 The app should provide
information and features for the
majority of the people so far.

Impact in Environmental
Context

0 -

Impact in Economic Context 0 -

Impact in Societal Context 6 People who use the application
should be able to communicate in
a common language which is
English.

7.4 Teamwork Detail
It is a significant step of the project to ensure every group member has

an equally distributed workload while developing the Cassett application and
completing their tasks on time. Taking the previously done projects in different
courses, it might be challenging to keep track of the contribution of the
members and reassure an equally distributed workload. To be able to make
sure the contribution is made fairly, we are going to use two different tools
which are essentially created for solving these kinds of problems. The reason
we picked these tools is that every group member is familiar with the concept
and the usage of these tools.
➔ GitHub: In addition to the mandatoriness of the usage of GitHub for

version control, we think that one of the best tools to be used in such
projects is GitHub without any doubt. There are several functionalities
of GitHub which allow the developers to keep track of the work done
and what should be done. Through the commitment of the members,
every group member can assure that everybody works on a specifically
chosen job at the moment and this allows the project to continue
consistently.

➔ Jira: To be able to monitor the tasks within two weeks periods just like
in Agile Methodology, we are going to use Jira. In this way, we will be
able to assign tasks and discuss the tasks easily and we aim at
completing the SDLC process just like a real-life project.
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7.4.1 Contributing and functioning effectively on the team

We hosted Discord meetings at least twice a week to ensure that everyone
was participating in the project. These sessions were held to discuss our progress on
the project and to allocate the remaining work among the team members. We also
utilized Jira to keep track of the project's development. All participants participated
actively in determining the project's future, agreeing on the features to be
implemented, and overall project management.

7.4.2 Helping create a collaborative and inclusive environment

The value of synchronous communication in maintaining a collaborative
atmosphere cannot be overstated. Because of the unusual pandemic circumstances
in which we are progressing on this project, our team members met via online
platforms like Discord in general. In order to pursue a stronger connection, we met
inside of school and made crucial decisions face to face. We do, however, host
regular meetings once a week to keep everyone involved. The version control
system also maintains track of our work and allows us to collaborate on it.

7.4.3 Taking the lead role and sharing leadership on the team

Given our limited time and other responsibilities, we agreed that sharing
project leadership is critical. We devised five key stages for the project and
delegated leadership to one member in the group for each step.

● Simge Kürkçü holds the leadership in the documentation process and is
responsible for the testing process pursuit.

● Saidcan Alemdaroğlu manages the frontend development and the design of
most of the pages and other deliverables.

● Tahir Soyaslan manages the database implementation process and
implementation of S3.

● Deniz Kasap is responsible for the database implementation and
management of the version control repository.

● Batuhan Budak is responsible for planning and frontend development of the
project, implementation of the functionalities, and the design.

● For each meeting, one of the group members is assigned to lead the meeting
and control the decision-making mechanism of the specific meeting.
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7.4.4 Meeting objectives

The project plan we created before we started the project implementation is
shown below.

The initial task was to develop Project Specifications, Analysis, High-Level
Design, Low-Level Design, and Final Reports, which was led by Simge Kürkçü. All
the things went well and deliverables are prepared before the deadline.

Our second goal was to create the application's front-end, and this phase of
the project was led and processed by Saidcan Alemdaroğlu and Batuhan Budak.
Even ahead of schedule, we completed the final decisions, the structure of our
application frontend, and the functions.

Our third goal was to develop and master the back-end part of the Cassett
and this process was led and processed by Tahir Soyaslan and Deniz Kasap. The
API integrations and the decision on the technologies that will be used are finalized
at this point. At this point, the deadline needed to be extended a few days in order to
place every component correctly and even enhance the features.

The fourth goal of our group was to test and finalize the application without
any errors. This process included every single person in the group but was led by
Simge Kürkçü.

Overall, we worked hard to keep to our initial strategy and finish the job.
Developers, on the other hand, face unexpected hurdles when working on any
project.

7.5 New Knowledge Acquired and Applied
We utilized technology with which we had a bit of knowledge but no expertise

throughout the creation of this project. These technologies can be listed as follows:
● Dart
● S3
● AWS
● Socket.io
● Google maps API
● Mapbox API
● Here API
● Postgre SQL
● !MongoDB NoSQL
● Node.js
● Express.js
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● Sentry
● Google Material Design

We have constantly searched for better ways while implementing the
functionalities so that we could maximize the technicality of this project and minimize
the defects. We have conducted many literature reviews before we decide on the
applied technologies and put a lot of time and effort into learning brand new
technologies. Although the time limitations made us work harder all the time, we
were pleased to acquire information regarding different fields of our future
profession.

8. Conclusion and Future Work
In the current version of Cassett, we have managed to implement most of the

features we have planned at the end of the project. At some points, we had to make
design and/or functionality choices. While deciding on them, we always took usability
and efficiency into account. We are planning to publish the application on Google
Play Store after some time and get feedback from a core number of users. The
future of the application would proceed according to the feedback we get. Afterward,
we aim at working on the iOS version of the app and releasing it on Apple App Store
too.

9. Glossary
API: An application programming interface (API) is a set of subroutine

definitions, protocols, and tools for building application software. APIs define the
rules that programmers must follow in order to interact with a programming
language, a software library, or any other software tool.

Gantt Chart: A Gantt chart, commonly used in project management, is one of
the most popular and useful ways of showing activities (tasks or events) displayed
against time.
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10. User Manual

Welcome Page

When the application is opened, the users can either register to the app or log
in to their already existing account.
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Register Page
If the user clicks on the Register button on the welcome page, the account

creating page shows up. At this point, the Username, Email, and Password fields
must be filled in order to complete the registration.

32



Login Page

If the user wants to log in to an already existing account, the page above
shows up. At this point, a valid username is being kept in the database and a correct
password is expected from the user.
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Cassett Menu
Cassett Menu appears right after the login process of the user. On this page,

the main four domains of the applications are shown and a selection of one is
expected from the user.
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Social

Social - Feed
The social domain of the application includes a feed in which the users are

able to see all the activities from both communities and users. The feed of a user
also includes the ride plans and challenges created by the communities which they
follow.
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Share Post

The users are able to create posts to be shared on the feed section. They can
add descriptions and photos to their post. When the user clicks on the post button,
the post is being shared with the people who follow the user’s feeds.
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Post Like and Comment

The users are able to like and comment on the posts they see in the Social
Feed section. The application also provides the liked by page which lists all the users
who liked the specific post on the feed.
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Social - Profile

Each user in the application has their own profile. The user’s profile includes
three sections which are posts, statistics, and activities created by the specific user.
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Followers and Following

When clicking on following or followers on a user’s profile, the above pages
are directed. At this point, users are able to see who they follow and the people who
follow them.
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Edit Profile

When the user clicks on edit profile, the above page is shown. With the
existence of the edit page, users are able to change their name, username, bio,
profile picture, and banner photo.
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Notifications

The users are able to see the activities regarding their user profiles such as
getting a like or comment on their posts, or being followed by some other user.
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Direct Messaging

The users are able to send direct messages to the people they follow
and get real-time responses from them.
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Search - People & Community

The users are able to search people, communities, posts, rides, and
challenges. The search works as expected and shows the most relevant result.
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Search - Post & Ride

The users are able to search for previously shared posts and rides of
themselves and the people they follow.
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Search - Challenge

The application offers an easy access mechanism to the challenges that are
created by the communities. When the user clicks on the challenge bar, open
challenges from followed communities are shown.

45



Search - Suggestions

Before a user enters any letter into the search bar, they get suggestions from
the application for the people, communities, and posts.
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Social - Drawer

The users are able to take action regarding the general construction of the
application. They can easily access their profile, the Cassett menu to switch to
another view, and log out from the application.
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Community

Community Main Page

On the community main page, users are able to see the communities created by
them or an moderator.
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Community Dashboard

On the community dashboard after clicking on the community from the main page,
the details such as member count, total distance, total elevation gain, and total moving time
of the cycling community are shown. Also, quick access to create posts, ride plans, and
challenges exist on the page. Above the page, upcoming plans and active challenges are
listed. At the bottom of the dashboard, moderators of the community are shown. It is
possible to add moderators at this point of the application.
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Community - Create Posts

The communities are able to create posts to be shared on the members’ social feeds.
The community moderator is able to add an explanation and a photo to the post and when
they click on the post button, the post is shared on the feed.
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Activities - Posts

At the activities page of a community, posts are here to show all the posts shared
before on the community page.
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Activities - Ride Plans

The ride plans section of the activities page helps monitor all the ride plans of the
cycling community.
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Activities - Challenges

The challenges section of the activities page helps moderators to list all the
challenges and their details. In this way, they will be able to share or remove the challenges
easily.
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Community - Search
Community search section of the application helps moderators to find the users

inside of the community.
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Community - Edit Profile

Edit profile section of the community includes the changes related to the profile
picture, banner, name, username, and bio.
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Community - Create Challenge

Communities are able to create challenges within a selected interval such as daily,
weekly, or monthly; and with challenge types such as distance, elevation gain, and hour.
Picking date stands for filtering an interval after a time.
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Community - Ride Plan

The communities are able to create ride plans and share them with the members.
While creating a ride plan, they can specify the name and description of the ride plan. When
the moderator clicks on the pick a route button, a map view appears and they can set a route
for the ride. They are also required to pick a date for the ride plan.
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Community - Ride Plan - Choose Time

After selecting the date of the ride plan, moderators can specify the starting time of
the ride plan.
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Ride

Ride - Map View (Before Start)

The users are able to see their location on the map before starting their ride.
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Ride - Map View (After Start)

When the user clicks on the start button, the details of the ride they have started is
shown below the map view if the user doesn’t touch the bar. They can keep track of the ride
information from there.
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Ride - Detailed View

When the user clicks on the information panel or swipes up the panel, the detailed
view is activated. This view removes the existence of the map view and focuses only on the
details of the ride. The ride can be stopped to be resumed or finished, or the user can switch
to the map view.
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Share Ride

When the user finishes the ride, the share panel shows up. The user can add
descriptions and photos for the ride. After the user shares their ride, the ride route is shown
on the right corner of the post.
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Host

Host - Main Page

When the user opens the Host domain, the view shows the hosts nearby and
trending cities.
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Host - Search

When the user searches for a location, the most similar locations to the user’s input
is being shown.
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Host - Map
When the user clicks on the map button on the below bar, the application

takes the user’s location and shows the map view of the hosts. Also, when a location
is being searched and clicked on, the map page is being directed.
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Host Profile

When a user clicks on a host from the map view, the profile of the host is
displayed. There are photos uploaded by the host themself, friend count, the number
of guests they hosted, and the number of hosts they were guests. Also, the hosts
can set themselves as accepting guests or not.
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Host Preferences

When the user clicks on the room preferences button on the Host Profile
page, host preferences are shown. In this section, detailed information such as
maximum guest cound, preferred gender, pet availability, and existence, smoking
and details, and wheelchair accessibility regarding the host is displayed. The details
of the sleeping arrangements is shown if the host entered. Further information about
the home like roommates and transportability of the home exists on the page.
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Host Preferences
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Host Preferences
Before sending the host a request to stay, guests should select the time

interval of their accommodation time.
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Accommodation Request

When a guest sends the accommodation request, the approval page is shown
in the host’s profile. The host can accept or reject the request.
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Accommodation Request Accepted & Rejected

When a host accepts an accommodation request, they can send a message
to the guest. If the host rejects the request, it is shown as rejected.
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Host - Edit Profile

The hosts can edit their profiles about their personal information. They can
write about themselves, and select the languages they know, their gender, and birth
date.
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Host - Edit Profile

The hosts can edit their profiles and write down their interests, tell what can
they teach, learn and share, and specify music, movies, and books.
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Search - Host
The users can search for hosts.
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Search - Host
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Host - Drawer

The users are able to take action regarding the general construction of the
application. They can easily access their profile, the Cassett menu to switch to
another view, and log out from the application.
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