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1 INTRODUCTION

Bin Buddy is a multi-platform application for homeowners and waste management companies that will
be utilized to make the garbage experience far more admirable, including features such as garbage truck
tracking and proper waste disposal methods.

1.1 PURPOSE AND USE

The application will help track a garbage truck and inform the user if the truck has passed their home
or they still have time to move their trash bins to the curb for the garbage truck to pick up. Additionally,
the app will also be able to send reminder notification on a day prior to the scheduled garbage collection

day.
1.2 INTENDED AUDIENCE

This application will be used by waste management companies and homeowners that utilize their ser-
vices.
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2 SYSTEM OVERVIEW

This structure describes the four primary layers of the Bin Buddy application: Ul, Data Processing,
Database, and the Google Firebase (Server Backend) layer.

Data

Processing [~ > Database

Figure 1: A simple architectural layer diagram

2.1 UI LAYER

This is the layer that will handle much of the user input and display user output. This layer will allow
homeowners to navigate through the application by utilizing the log in page, or they can register by
entering their user details. The homeowner users can also view the location routes and maps as well as
visit other information pages.

2.2 DATA PROCESSING LAYER

This is the Data processing layer, which consists of two additional subsystems: Google Firebase Authen-
tication and Route Processing and ETA. This layer will oversee the user authentication using Google
Firebase and process ETA times based on the truck driveras current location and their distance to the
useras residence.

2.3 DATABASE LAYER

This layer will act as the database for the application, where it will store login data, vehicle data, location
data, and API keys.
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3 SUBSYSTEM DEFINITIONS & DATA FLOW

This section breaks down your layer abstraction to another level of detail. Here you graphically represent
the logical subsystems that compose each layer and show the interactions/interfaces between those
subsystems. A subsystem can be thought of as a programming unit that implements one of the major
functions of the layer. It, therefore, has data elements that serve as source/sinks for other subsystems.
The logical data elements that flow between subsystems need to be explicitly defined at this point,
beginning with a data flow-like diagram based on the block diagram.
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Figure 2: A simple data flow diagram

4 APPLICATION USER INTERFACE (UI)

4.1 LOGIN
4,1.1 ASSUMPTIONS

It is assumed that the user has an existing account and is not already logged in.
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4.1.2 RESPONSIBILITIES

The responsibility of this function is to take in the credentials from the user (ie username and password)
and verify if they are correct. Then the user will be taken to their individual account.

4.1.3 SUBSYSTEM INTERFACES

Table 2: UI Login Interfaces

ID Description Inputs Outputs
U If the credentials
#1 Login sername are valid, take user
Password

to home page

4.2 LOCATION AND ROUTE MAP

4.2.1 ASSUMPTIONS

It is assumed that the user has an existing account and is already logged in.
4.2.2 RESPONSIBILITIES

The responsibility of this function is to display a map with the location of the garbage truck, as well as
the Estimated Time of Arrival (ETA) of the truck.

4.2.3 SUBSYSTEM INTERFACES

Table 3: Location Map Interfaces

ID Description Inputs Outputs
- Map with the

location of the
garbage truck

- Estimated Time
of Arrival (ETA) of
the truck

Route Processing
#1 Location Map and ETA

4.3 REGISTER USER

4.3.1 ASSUMPTIONS

It is assumed that the user does not already have an existing account.
4.3.2 RESPONSIBILITIES

The responsibility of this function is to get information from the user and register their account.
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4.3.3 SUBSYSTEM INTERFACES

Table 4: UI Register User Interfaces

ID Description Inputs Outputs
- First Name
- Last Name - User Database
. - Email Table is updated
#1 Register User - Address - Account is cre-
-Phone Number ated
- Password

4.4 USER INFORMATION

4.4.1 ASSUMPTIONS

The user information provided during registration is complete and correct.
4.4.2 RESPONSIBILITIES

The responsibility of this function is to display user information that is stored in data storage for the user
that is currently logged into the application. This functionality will not show any sensitive information
of any user that is not the currently logged in user.

4.5 REGISTER VEHICLE

4.5.1 ASSUMPTIONS

It is assumed that the vehicle being registered is not already registered under a different account.
4.5.2 RESPONSIBILITIES

The responsibility of this function is to capture the information needed to register a new vehicle into a
fleet of vehicles in the system database. The system will ensure that the data is entered fully by the user
before submission of the vehicle registration.

4.6 VEHICLE INFORMATION

4.6.1 ASSUMPTIONS

The vehicle information provided during registration is complete and correct.
4.6.2 RESPONSIBILITIES

The responsibility of this function is to display vehicle information that is stored in data storage for the
vehicle that is currently logged into the application. This functionality will not show any information
of any vehicle that is not currently logged in. df
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Figure 3: Data Processing

This is the Data processing layer, which consists of two additional subsystems: Google Firebase

The Clean Team - Summer 2022 page 11 of 16



Authentication and Route Processing and ETA. This layer will oversee the user authentication using
Google Firebase and process ETA times based on the truck driver’s current location and their distance
to the user’s residence.

5.1 SUBSYSTEM 1: GOOGLE FIREBASE AUTHENTICATION

Google Firebase will let us Authenticate our users.

5.1.1 ASSUMPTIONS

Google Firebase will have access to all user data, including username, Passwords etc.
5.1.2 RESPONSIBILITIES

This subsystem will be responsible from validating the users into their accounts.
5.1.3 SUBSYSTEM INTERFACES

This subsystem will have inputs from username, users passwords, users address. The output for this
system will be to allow the user in to system.

Table 5: Login Data Processing

ID Description Inputs Outputs
If valid, go to the
) username next page if in-
#1 Login password valid, display in-
valid message
#2 User Address Address N/A

5.2 SUBSYSTEM 2: ROUTE PROCESSING AND ETA

The subsystem will analyze the distance between a residential address and the current location of a
truck driver to provide the user with a ETA.

5.2.1 ASSUMPTIONS

The residential address needs to be on the route that the truck driver is following.
5.2.2 RESPONSIBILITIES

Provide the user with the ETA for the truck driver.

5.2.3 SUBSYSTEM INTERFACES

The inputs will be current location the driver and the users residential address. The output will be an
ETA.

Table 6: Routing and ETA Data Processing

ID Description Inputs Outputs
Residential Ad-
dress

#1 ETA ETA
Truck’s Current
location

The Clean Team - Summer 2022 page 12 of 16



6 DATA STORAGE

DATA STORAGE

Mapbox and Mapbox
API

User Database Table

Viehicle Database Table

Figure 4: Data Storage Layer
This layer will act as the database for the application, where it will store login data, vehicle data,
location data, and API keys.
6.1 API KEY TABLE

This subsystem will store all of the API keys for the application such as the Mapbox API and Geolocation
API. These keys will provided to the code when called in order to limit accidental public exposure or
leaks of API keys.
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6.1.1 ASSUMPTIONS

We assume that the database is able to communicate with the API key table and will be able to commu-
nicate with the other application layers (UI, Data Processing) in order to pass the API keys.

6.1.2 RESPONSIBILITIES
This layer will store the API keys for the application.

6.1.3 SUBSYSTEM INTERFACES

Table 7: API Key Table Interfaces

ID Description Inputs Outputs
Mapbox API
GeoLocation API
Note: The above
will be inputted
utilizing the
Database Manager

Output the API
Keys utilizing the
Data processing

#1 API Key Storage

6.2 USER INFORMATION TABLE
This subsystem will store all of the user login credentials and account information.
6.2.1 ASSUMPTIONS

We assume that the data processing layer is able to communicate with the database where it will be
able to access the User Login Information Table to verify login credentials. This should also be able to
communicate with the UI in order to make new accounts.

6.2.2 RESPONSIBILITIES
This layer will store the user login credentials and account information.

6.2.3 SUBSYSTEM INTERFACES

Table 8: User Information Table Interfaces

ID Description Inputs Outputs
Username
Password
Address Output informa-
#1 User Information Table Email tion to the Data
Phone Number Processing layer
Name

6.3 VEHICLE INFORMATION TABLE

This subsystem will store all of the vehicle account information.
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6.3.1 ASSUMPTIONS

We assume that the data processing layer is able to communicate with the database where it will be able
to access the Vehicle Information Table to verify credentials.

6.3.2 RESPONSIBILITIES

This layer will store the organization’s vehicle information.

6.3.3 SUBSYSTEM INTERFACES

Table 9: Vehicle Information Table Interfaces

ID Description Inputs Outputs
VehicleID Output informa-

#1 Vehicle Information Table OrganizationID tion to the Data
Pin Processing layer
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