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ABSTRACT

For this project, it is done for the purpose of helping UTAR university students in UTAR
Kampar. Asking for help is a good method to solve the issues faced by anyone as it is time
efficient and effective, while also promoting one’s growth to adjust in different environments
easily. However, not all people are capable of doing so as when they face difficulty, they are
in a state of confusion on who to ask and how to approach someone for help. For example,
when a student is facing difficulty in the university, there is no people around for them to ask
for help as they don’t know who can help them to solve this problem. Problems such as unable
to locate particular buildings are mostly faced by new students when they are trying to get
familiar with the new university life and environment. Thus, a mobile application called VVCare
Circle as an online assist platform is developed to allow people to ask for help when they need
it. For example, when a university student does not know the direction of heritage hall of
UTAR, he or she can utilize the project mobile application by login through the registered
account to be automatically assigned to a random registered volunteer or helper. The project
mobile application allows him or her to get contact with the anonymous helper in order to get
advice to determine the exact location of the hall. For this project, the fields of study involved
application development, mobile application, and data analysis. In the development of the
project, the system methodology used to develop this project is the Rapid Application
Development (RAD) methodology to ensure the complexity of framework design and
smoothness in the development process. The techniques and equipment involved are the use of
Android Studio, Visual Studio Code, Firebase, a mobile device and laptop, Dart programming
language, and Google Flutter. Self-manual stimulation testing is done to conduct testing on the
project mobile application based on its required functional and non-functional requirements. In
conclusion, this system can help students to get familiar with the surroundings of UTAR

Kampar, while being able to ask for help anytime and anywhere when they are in need.
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CHAPTER 1 INTRODUCTION

Chapter 1

Introduction

1.1  Overview

Social skills are the fundamental skills learned by university students to hold
conversation with one another and to build relationships with the people around,
whether personal or professional. This set of skills serves as a bridge to connect between
people for more understanding of each other, and also serve the purpose of getting some
benefit while building relationships, with the main benefit of being able to get help

when one has faced difficulty in some situation and required some guidance [1].

Asking for help is what people should do when they are facing difficulties. This action
also helps in building relationships with others as when one asks for help, they can build
connections with the helper, no matter if they are of the same age or professionals [2].
For university students, asking for help not only can help with getting guidance when
facing difficulty, but also to get familiarize with the university surroundings. For
example, there are always new intake students entering the university, and they may
face issues getting themselves familiar with the surroundings, such as getting lost in the
way to their faculties, what to take note of as a new intake student of UTAR, and the
procedure to submit documents to the faculty office. Thus, asking for help is also a very
useful way for new intake students to adjust the change of environment for when they

know what and who to ask when they are in need [3].

However, not many people are able to do it, especially university students nowadays
who are living in modern society. For example, based on the survey conducted in mid-
South in 2017, there are some factors that have become the barriers for university
students to ask for help from their lecturers or professors [4]. The factors are shyness
and being embarrassed to ask for help, and the issue of university students not knowing
the specific issue they want to consult. Due to being unable to get help, they may face
issues not only in academic matters, but also they may feel stressed out and end up
being tangled with the problems at hand and unable to solve them. New intake students

also face the issue of being unable to get familiar with the new environment with no
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help for them and thus takes more time than usual to just get familiar with their new

university life.

Therefore, the development of the VVCare mobile application for university students to
ask for help is done to improve the situation by giving the students an online
communication platform to ask for help and ask for the information they required. The
system consists of the function to allow UTAR students to ask for help by anonymous
people who have registered as helpers in the system. For example, when the user is in
need of help but doesn’t know who to approach, they are able to contact a helper in the
application in order to ask for help. Apart from that, if the user and helper agree to meet
physically, QR identity verification of the helper is provided for identity recognition to
avoid any safety issue. As for the registration as the user of the application, the user is
able to either choose to register as a user or as a helper, as the helpers have an additional
setting of getting requests for help from users. For helpers, they are also able to set their

time of availability of help and toggle the helper status in the application.

1.2 Problem Statement and Motivation

Asking for help undeniably gives university students more opportunity to grow and
mainly to solve their issues at hand. However, communication and social skills are the
crucial key in asking for help and unfortunately not all university students possess
strong social skills and handle physical interaction with people, especially the new
intake students. This is because they faced some barriers when wanting to ask for help.
The problems are unable to specify an issue properly, feeling of anxiety and
nervousness, and assuming asking for help as an act of shame. Based on these problems,
the project tries to come out with solutions to overcome this problem by contributing a

new way of asking for help.

I Unable to Specify an Issue Properly

Although university students may know the issue or hardship they have faced, they may
have problems in specifying the problem due to the fact of not knowing some specific
terms or way of explaining what they are facing. For example, the student may know
the documents need to be submitted to one of the people in charge in the office, however

they may not know how to ask for the location of the office to submit the document and
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who to mention when they are asking for help. Especially new intake students, as they
are not familiar with the new environment, more difficulty is faced by them as they
mostly won’t know anyone around and what to do as a new UTAR student to fit into
this new environment. Thus, the limitation of being unable to express the help they
required also has become one of the factors university students slowly become less

desired in asking for help.

ii. Feeling of Anxiety and Nervousness When Asking for Help

There are times when university students are unable to voice out their thoughts,
especially when they are in a state of confusion. For example, there are times when
university students are confused about things such as the exact venue for the document
submission or how to apply for vehicle stickers, and there are no familiar people around
them to help. The feeling of anxiety and nervosity accumulated caused them to not
know how to approach someone on the spot. This issue is further elevated due to the
lockdown of Covid-19 pandemic, which has greatly decreased university students’
communication skills. For example, based on the survey conducted in American
University of Madaba, it has shown that most university students have agreed that
during this Covid-19 pandemic they have negatively affected their communication due
to the feeling of isolation in attending online class [5]. From here, this factor also has
become one of the barriers faced by university students in asking for help due to the

feeling of anxiety and nervousness upon trying to ask for help.

iii. Assume Asking for Help as Act of Shame

In modern society, people start to bring more attention to self-image and personal status
in a social circle, which they started to focus more on how people think about
themselves [6]. With this thought, they think that asking for help gives people the image
of them being weak and helpless. This self-assumed thought confuses their decision to
ask for help from people around them. For example, when a student tries to ask for help
from people around in the university on issues that they think are minor problems, they
may think this may result in people around in university looking down on them when
remembering or seeing them in the university. This ends up with them cancelling the
thought of asking for help and keeping the issues to themselves, which leaves them to
have the issues hard to overcome or cannot be solved. Therefore, this is also a barrier
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for them to reach out to ask for help due to the hesitation of considering their self-

images and assuming asking for help as an act of shame.

The motivation of developing this project is to allow an easier way of asking help for
university students, which is by creating an online mobile platform to let people from
either professionals or seniors from the university be able to give help to the university
students when they are in need of guidance or help. To improvise the issue of students
having issues talking to strangers, the identity of the helpers is hidden from the user
who asked for help in the mobile application so that the user does not have to worry on
the status or position of person he or she is asking and treat the helper as in the same
position as them. For example, when a university student asks for help in the mobile
application, random helper without knowing his or her identity is assigned to the
student. Therefore, the motivation of developing this project not only allow university
students to be able to ask for help efficiently but also allows university students to have
more understanding in the university surroundings and help other people as helpers in

the future when other university students face similar issues.

1.3  Project Objectives

The main objective of the project is to develop a mobile application to improve the
effectiveness and availability in giving help to university students when they are in
need, whether academic issues or other minor issues. This next purpose is to allow new
intake students to quickly adapt to the new environment, while improving the

relationship among the university student community.

i To Improve the Effectiveness of University Students Asking for Help

This mobile application allows university students to immediately ask for help to
explain the situation they faced through having an online chat or online voice call
conversation with the helpers, so that the help or advice they received are more effective
and accurate as the helpers know exactly what the difficulty the requester is facing when
they can take their time explaining through online chat or voice call conversation. On
the other hand, the mobile application also has a QR code generating and scanning

module for users in case they would like to have a physical meeting with their assigned
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helper. As the helper is assigned automatically by the application, this also help improve
time efficiency as the university students do not need to try approach to someone for

help or wait for help.

ii. To Reduce Future Disturbance and Worry for the Helpers and Users

The project aims to reduce the issue of identity exposed for the helper and the
prevention of overthinking for users when asking for help. As mentioned in the
application the helper’s identity is hidden to reduce further disturbance between helpers
and users as they only wanted to do an act of kindness. Thus, by having the helpers’
identity hidden, they do not have to worry the user comes back for them or start to look
for them in the university, while not offending the users to reject their approach for
building unwanted relationships as their identity are kept secret from the user in the
application. On the other hand, for users of the application, this also benefits them to
not required to worry on their self-images when asking for help as asking for help is
done only among the helpers with hidden identity and the users, which they can freely
voice out their issues as they do not have to worry other people noticing them asking
for help and think that other people look down on them, while also do not know who

they have asked for help and end up having an awkward encounter in the university.

1.4  Project Scope and Direction

As the main purpose of this project is to enhance the communication of university
students with people around asking for help, the project scope covers the functional
modules that can help solve the problems stated in Chapter 1.2. In the project mobile
application, features such as login and sign up, account profile, online chat and voice
call communication, QR code generator and scanner function, helper finder function,

and also administrator controls with application data analysis are added into the project.

Table 1.4.1 Project Scope Function Modules and Description

Functionality Modules Description

Login and Sign-Up Module In the mobile application, a sign-up function is
provided to allow users to create account and set the

account type as either “User” or “Helper”. A login page
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is created to allow users to login into the application
with the account created. The purpose of having this
module is to ensure different privileges and
functionality of the application assigned to users based
on the account type such as users, helpers, or
administrator before proceeding to use the application.
Before login into the application, the system also
ensures that the user’s email is verified, account is in
active status, and to check if the account belongs to the

administrator account or not.

Profile Module

The users can view their profile page with different
information based on whether the user is logged in as a
user, helper, or administrator. In the profile page, they
can view and update the information in their profile if
required and to edit information saved in the account
such as profile picture, mobile phone number and
status, and for helpers the time of availability to help
and manually set on or off their helper status. For
administrator, he or she can also choose to reset the
administrator password and update the administrator

email account.

Online Communication Module

When a user is asking for help, the user is connected to
an online chatroom to ask for help from the helper
assigned to the user. Here as the application can
automatically assign helpers to the users, the user
doesn’t have to save any contacts in the application to
use the function. Not only online messaging is provided
in the project mobile application, but also the online
calling function is also equipped for the purpose of
allowing real-time interaction between the user and
helper. Besides, when requesting help from helpers, the
helper’s and user’s identity are hidden for privacy

purpose.
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QR ldentification Module

When there is an active online session, a random QR
code is generated for the helper to show to the user for
QR scanning in case if they have personally agreed to
have a physical meeting for identification purpose. This
is for the purpose of allowing users to identify their
helpers assigned to them securely. This QR code is then
discarded after use to ensure the helper or user cannot

be tracked after the session in the future.

Helper Finder Module

For the ease of users seeking help, the mobile
application automatically assigns helpers for users
whenever the user chooses to ask for help. When the
user requests help from the mobile application, the
mobile application then tries to find available helpers to
be assigned to help the user so that the user does not
require to initially have contacts in their mobile
application to ask for help and this also make asking for
help much easier as only a short session of interaction

with helper is required to ask for the help they need.

Offline Module

An offline module is added for the mobile application,
which when the application user is not connected to the
internet, they can choose to contact to UTAR help
centre through their mobile phone, which is either
through phone call or SMS messaging. This is to ensure
the users can still ask for help in situation where they
have with bad internet connection or no available online

connections.

Administrator Module

The administrator module is for the purpose of adding
administrator controls to the mobile application by
allowing the administrator to log into the mobile
application and have full control on the backend data

and services such as to delete history record or to check
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user’s account information. Besides, data analysis on
the project mobile application data such as the
application usage by users and helpers, overall session
duration of users and helpers, and the number of new
users registered in the application, are showed in the
administrator home page for the purpose of allowing
admin to have a quick overall view on the project
mobile application usage and analyse on the application

user’s uses in the project mobile application.
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1.5  Proposed Approach/ Study
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Figure 1.5.1 Flowchart of VVCare Circle Mobile Application
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Figure 1.5.1 shows the flowchart of the VVCare Circle Mobile Application, which
visualize the overall flow of actions can be done through the project mobile application.
First, there are three options to be chosen before proceeding to use the project mobile
application. The first option is the application user chooses to login and the project
mobile application checks the verification, active status, and account type of the user’s
email account before allowing user to login. If the user has no registered account, he or
she can choose the sign-up option to create and register an account in the project mobile
application server to procced login to use the project mobile application. If the user
forgot his or her account password, he or she can choose to reset the account password
through email reset password link. Only when one has succeeded in login into the
project mobile application, the project mobile application allows the user to proceed
using the project mobile application, else he or she will be prompted by the project
mobile application to try login again. The three types of user accounts are user, helper,
and administrator, which each of them has access to perform different actions in the

project mobile application based on the privilege given.

For users, the main functions given are first and foremost to request help from any
helper available from the system server and having online voice call or chat
communication to communicate with the assigned helper during a session. The
scanning of session QR code can also be done by the user in case he or she want to have
an offline meeting with the helper to verify the helper identity. When done, the user can
also choose to rate the session based on the help quality received. At the profile page,
one can also proceed with viewing and editing the user profile details. In the settings
page, the user can also choose to delete account if one does not want to use the account
anymore, and to contact with the project mobile application help centre for technical
help and UTAR help centre in case there is no available helper or in offline situation.
Furthermore, in case the user wants to be a helper, he or she can choose to modify the
account type to “Helper” at the navigation drawer of the project mobile application.

For administrator, he or she can view on the application data analysis such as the
application usage, number of new registered users, and the overall session duration
done between the users and helpers. At the home page, the administrator can also
choose to search for specific email accounts registered in the system. The administrator
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can also view the list of users, helpers, and inactive users. Besides, the administrator
can also choose to view the account profile of users, helpers, and inactive users and
toggle the account active status, but he or she can only edit the account profile of users
and helpers. If the administrator wants to contact any users of the project mobile
application, the admin can choose to either contact via email communication or direct
phone call through the project mobile application. Apart from that, the administrator
can choose to view and edit the admin profile, edit or reset admin password, and edit

the admin email account.

For helpers, this type of user account basically has most of the similar functionalities
as the user account type, but with some different main functions provided. When the
helper is assigned to a user that has requested for help, he or she can communicate with
the user through online chat or online call communication. In case there is a physical
meeting between helper and user, the helper can also generate out the session QR for
the user to scan as identity verification of the helper. The helper can also view and edit
the account profile at the profile page, which here the helper is allowed to toggle the
helper status on or off and also to set the helper period to set the duration where he or
she is open for requests. Besides, the helper can also choose to contact the project
mobile application help centre or the UTAR help centre in case he or she requests
technical help. The helper can also choose the change the account type if he or she

wishes to ask for help instead.

1.6 Highlights of What Have Been Achieved

The VCare Circle mobile application is developed to provide an easier online platform
for university students to ask for help without any time-bookings and worrying about
who to seek help from. Throughout the online chat conversation or online voice call
during the helping session, the helper’s and user’s identity are hidden so users can
express their problem more freely. Next, this project also gives a more effective way of
letting new intake students get more familiarized with the campus and surroundings.
As asking for help able to let one grow and adapt to changes, new intake students can
always ask for help through the project mobile application when facing issues in the
new environment, to quickly solve their problems and adapt to the environment, while
have a chance to widen their social field and give help to others in need in future.
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The benefit of able to ask for help anytime and anywhere is also one of the achievements
for the project as there are not always people around that can provide help to the ones
in need. Thus, this project allows users who require help to be able to contact helpers
anytime they want from the mobile application, so that they no need to wait at any place
or time for the help and advice they need. The application data analysis implemented
in the project can also allow administrator to view on the users and helpers’ behaviour
on the sessions made, to get an overview on what is troubling the university students
nowadays and what is the optimal answers given by helpers, so that suggestions can be
made to the university to take action in trying to solve the troubles to prevent university

students facing the same trouble in the future.

1.7  Report Organization

For this report, in Chapter 1, the introduction, problem statement, motivation, project
objective, project scope, highlights of what have been achieved, report organization and
Chapter 1 summary are included to introduce the overview of the project. In Chapter 2,
related work and applications are reviewed to understand the basic requirements for the
project mobile application, while comparing their strengths and weaknesses to think of
ideas to improve the project mobile application. Chapter 3 includes the use case
diagram with use case descriptions of the project, together with explanation on project
development using project code. In Chapter 4, the system methodology of Rapid
Application Development (RAD) is reviewed and discussed how it can be applied in
the project, together with the declaring of the software and hardware development tools
used. In Chapter 5, the overall implementation of the project is discussed and displayed
in use case diagrams and use case descriptions. Finally, the chapter 6 includes the
conclusion for the project, together with the novelties and contribution of the project.

The future works that can improve the project are also included in Chapter 6.

1.8  Summary

In summary, the introduction, problem statement and motivation, project objectives,
project scope, project flowchart and highlights of what have been achieved for this
project are discussed to have an overview on the project content and nature, which this
chapter is served as an outline for the project for easy understanding. The importance
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of asking of help should be taken into account as it brings many benefits, which the
project is developed to contribute a new way for university students to ask for help,
which focuses on time efficient and privacy concerns. This project contains seven
functional modules, which are login and sign-up module, profile module, QR
identification module, online communication module, offline module, and the
administrator module. The project’s main aim is to try resolving the issue barriers when
asking for help through the introducing of a new method, to improve the situation where
university students cannot always get the help they need.
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Chapter 2

Literature Review

2.1 Overview

This chapter includes the review on similar previous works on university community
application. The purpose of reviewing the similar works is to get an overview on the
functionality to see the strengths and weaknesses of the application systems, so that
these factors are considered to propose solutions that can overcome the limitations

while solving the problems mentioned in Chapter 1.2.

2.2 Previous Works on University Community

2.2.1 Hi-Hive Community [7]

HI-Hive is an online application used by Universiti Tunku Abdul Rahman (UTAR) for
the main purpose of letting students to scan the QR attendance given from the lecturer
in class and enable students to check the history of the attendance taken for each course.
This application is developed by the Silverlake Lifestyle Community Sdn Bhd
development team and is still currently in the state of improving the mobile application.
This application was first released on 22" of December 2020 to get user feedback on
the released version. This mobile application is mobile responsive and able to work on
both Android and iOS mobile platforms. The user interface used for this application is
simple and clean, with subpages included for functions such as feed page, menu page

and QR scanner page for easy view.

First, to use this mobile application, the user must first login into the system with the
university email account for verification as a university student or staff member. Here
the user can see their information in the profile page, as well as the community blog
that shows events organized in the university. Besides, there is also the messaging
function on the top right of the application, which allows users to contact people
through online messages. The application also allows users to receive and see the

notification from the application on announcements and messages. There is also a QR
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code scanner included in the application to allow students take attendance, and for all

university staff and students to record the places they went to in the university.

In the profile icon at the top right of the application, it leads to the user page of the
application, which shows the user’s profile which contains information of the user and
the community group they have joined. It also shows the activities joined by the user
and the online market set if applicable. At the bottom right of the application, it also
has the menu option for the application that consists of the settings for the application
and also the hive store option, which is also one of the main options of the application.
Inside the hive store, there are options such as to let users check the attendance record
and location record, advisor and advisee meeting record, helping hand for requesting
help in the application, online marketplace, e-wallet function if applicable, and also

personal QR and business card that can let other users get their information.

UTAR @
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Figure 2.2.1.1 Main Page of Hi-Hive
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Figure 2.2.1.4 Hive Store Options in Hi-Hive

Strength:
e Enable fast recording and saving of students’ attendance data using QR code
method.
e Enable students to get the latest information of events with the availability to
register with one click.
e Able to see previous record of meetings with advisor done for history checking
purpose.
e Consist of its own messaging platform for communication with people from the
same community.
Weakness:
e Unable to book sessions with advisors unless they consist of the advisor’s
personal contact number.
e No online call function included for real time interaction.
.

Other user’s contact details of the application can only be seen if they are being

saved as contacts in the user’s mobile contacts.
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e [fameeting isrequired, it must be done physically as no online interaction aside

messaging is provided.

2.2.2 Uni Course Chat [8]

Uni Course Chat is an online mobile application developed by Unifi, which has its first
version released on 24" of January 2020 and currently is in the active state of having
updates to improve the system. This mobile application supports both Android and i0OS
platforms and requires the connection to the Internet in order to use the features in the
application. This mobile application is developed for the purpose of letting university
students build communities to communicate and help each other via this online

platform.

In the application, simple yellow themed user interface design is used for a clean layout,
with subpages for different functions such as discover function, hub function and chat
function for clear divider and easy view. The user of this application is required to input
the university name, student email address and password as the main information
required, along with information such as the degree course taken, starting year of degree
name and goals. The first page of the app shows the campus hub of the university with
posts on things happening in university, including announcements from the universities

and ongoing event posts.

In the second page of the application, it shows the discover page which has some
recommended people to be added as friends for users to widen their social circle. When
the user selects one of the user’s profiles shown, it shows the photo, name, degree
course taken, and short description of the person to let the user check user information
before deciding whether to add the person as friends.

Then, the mobile application also consists of the online messages and group chat
function for users to communicate with each other. Here the application also shows the
group chats created by students in order to let the user choose to enter any preferable
group chat that they want to have more interaction with other students from the same

university. Apart from that, the user is also able to set the notification settings of the
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application to receive message notification, and the application also allows

modification of the user’s information and interest if required.
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We experienced a server overload due to
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won’t happen again. On a positive note, we
are seeing great uptake to unifi, and are likely
to see a huge surge of new users after results
day and on the run up to freshers week.

We are releasing new upgraded profiles next
week that should solve any profile related
bugs and there are additional awesome new
features and upgrades coming soon. Thanks
for your support and stay tuned!
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Figure 2.2.2.1 Hub Page of Uni Course Chat
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Figure 2.2.2.2 Discover Page of Uni Course Chat
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Figure 2.2.2.4 Chat Function in Uni Course Chat
Strength:

e Easy-to-use simple Ul design is used in this application to not confuse the user.
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e Enable easy finding of other users in the application based on similar interests.

e Consist of searching functions to filter posts and search other added users in the
application.

e Able to configure on and off the notification settings based on the user’s
preference.

Weakness:

e No professionals or lecturer contacts included if they require help from higher
ups.

e No other methods such as QR code scanning were included for easier friend
adding and sharing of personal account information instead of the traditional
method of searching a user’s name.

e No online calling function is included in the application for easy interaction.

e Unable to locate any available helper if required asking for help.

e No showing of available status of contacts in the application.

2.2.3 Bronx CC [9]

The Bronx Community College application is an online mobile application developed
by Ready Education Inc. on 17" of April 2017. This application is developed for the
purpose of letting people to communicate and get familiar with the surroundings of
Bronx Community College. This application can support both Android and i0S
platforms and it is still currently in the state of improving. Simple Ul design is used in
this application for a clean layout to ensure the easy navigating of the application for

the users.

To use this application, one must possess a Bronx account to login as student, faculty,
and staff. As those who do not have a Bronx account, they can choose to login as
visitors, friends, and alumni of the university to use the application. When the user login
without a Bronx account, they can only access to see information about the university,
such as a map of the university, ongoing events, directory of the university, news and

announcements and so on.

When a student login using the Bronx account, they can get full access to the features

given in the application. First of all, the same as when login without an account, the
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students can view information, news and events happening, and the map that marks the
places in the university. Next, the student can also receive notification on academic
matters and assignment deadlines in the notification list. The mobile application also
has the function of allowing students to post feeds in the community that they have
joined to ask questions or to make new friends. Online messaging function is also
provided for the users when the users has added friends in the application through the

searching of friend’s user ID in the application.

Apart from that, the application also allows the function of searching available services
in the campus that let students to fully utilize the use of university facilities. The joining
of groups and clubs is also included in the application that allows students to join so
that they can be in the circle of people with the same interests and goals to widen their
social circle in university. By joining the clubs and groups, the student is also able to
receive new notifications in the notification list on the updates of posts released by the

groups and clubs.

When one login as a university student in the mobile application, the student is able to
use the application to manage classes, homework and assignments during their studies
and also to stay updated on the important news and reminders regarding to their ongoing
work and tasks, to ensure that they do not miss out any important tasks and updates that

affects their academic performance.
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& Q BronxComm.. () Q4

Figure 2.2.3.1 Main Visitor Page of Bronx CC

Select Your Experience

Faculty and Staff

Student

Friends and Alumni of BCC

Visitors
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Back

Figure 2.2.3.2 Type of User Login of Bronx CC
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HOME » ABOUT BCC » NEWS & PUBLICATIONS »
CAMPUS NEWS

= Campus News

NSF INTERNSHIPS
®

Figure 2.2.3.3 News Page of Bronx CC

X Social Media

Instagram

m Linkedin

Figure 2.2.3.4 Social Media Platform of University of Bronx CC
Strength:
e Consist of multiple user login privilege in using the mobile application features.
e Has a calendar function for university students to add their study schedules and
reminders.
e Has a map function that shows the places around the university.
e Able to show all information regarding the university including the bus services

and library services.
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e Able to show users the important contacts that can be used when they have faced

issues.

Weakness:

e Does not have any online communication methods to other users unless they are
added as friends to use messaging.

e Does not have subpages to separate the functions into categories as all the
functions are shown as a list in the mobile application.

e No function for lecturers giving professional help regarding more major matters
such as academic advice is given in this mobile application.

e There is no immediate way of asking for help aside from posting the request in

the community feed.

2.2.4 Differ.Chat [10]

Differ.Chat is an online application that is developed for the purpose of improving the
lifestyle of university students by allowing them to make more friends in their
university life so that they can ask for help easily and have a sense of belonging in their
university. This application was developed by Differ starting on 25" of June 2016 and
their last update was on 15" of November 2021. While this application allows both
Android and iOS mobile platform, it also supports Mac OS and Windows 10 for desktop
and laptop online browsing and download. Here the application uses a green themed Ul
design to have a beautiful and clean layout interface for easy navigation in the
application. Subpages are used to divide the main functions of the application, such as
the main page, discover page, online chat page, and community list page.

To use this application, the user starts off by entering their phone number and must be
invited to any community in the application beforehand to use the application. The main
feature provided in the application for university students is enabling online chat
messaging with other users in the application, while allowing the university staff to
manage the community activities. They can have informal chatting with people without
sharing their phone number to keep their privacy before deciding to make friends with
them. Notification is provided for the user to keep track of new messages and

announcements given by the university lecturers in the community entered.
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Not only does this application allow online chatting among university students, but this
application also allows university lecturers to create specific course related
communities for students to join in. Here the students can see the information and
updates for the course posted by the lecturers. University students can also find help
from people in the community and also possibly the teaching assistant and lecturer

when they face questions in their studies.

Apart from that, this application also has a social chatbot function which helps
university students to recommend friends with the same courses or same interests and
goals. The purpose of this function is to improve the relationship between university
students to build a strong student community that can help each other when there are

people in need.

Furthermore, this application also allows students to give their opinions on a certain
matter anonymously to the higher ups or university lecturers. This function allows
students to bravely speak out their opinion without worrying about identity being
exposed, which allows them to be true to themselves when voicing out to people with

higher authority in the university.
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(o] Helpful Conversations
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Figure 2.2.4.1 Main Page of Differ.Chat [11]
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Figure 2.2.4.2 Community List of Differ.Chat [11]
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(&)

n Unread mentions
“ Henna Aiman

m Differ Bot

New DM or group chat

ISCOVER

Figure 2.2.4.3 Chat Page of Differ.Chat [11]

Strength:

Simple and clear Ul design is used in the application.

Mobile responsive to different screen sizes and devices to have proper layout
when using the application.

Allow the support of multiple platforms with different operating systems.
Allow university students to get familiar with their university surroundings with
the joining of multiple communities and chatbot recommendation.

Allowing the university students to voice out their opinion to people easily

without worrying upseting the higher ups.

Weakness:

New users cannot start using the application if they are not invited to any
community.

No online calling function is provided for real-time interaction.

No map function for searching places around the university.

Important information of the university such as emergency number and office

contact is not given in the application.
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e No contacts of university lecturers are shown besides communicating through

the application messaging.

2.2.5 Lewis University [12]

Lewis University (LewisU) is a mobile application for Lewis University students
developed by Ready Education Inc. The first version was released on 11" of August
2014 and the latest update was on 3 of November 2020. The purpose of this
application is to allow Lewis University students to gain full access to the news,
services and facilities of the university, and also for the purpose of allowing community
communication for the university students. The application uses a simple Ul design for

the application for easy navigation to increase the user’s experience.

To gain full access to all the features of the application, the user must first login as
student or as staff using the Lewis account. As for the users without the account, they
can still login into the application and use some of the features in the application. First
of all, when login as a student, the university student is able to see the classes they
registered for the semester and is able to do managing such as adding reminders and
stay up to date on updates relating to the tasks and assignments to be done.

Next, the students can also see notification and information on the events in the
notification list. The services provided by the university can also be browsed by the
student in the mobile application for the purpose of letting university students know
about them and use them when they have the needs for the services. The deals function
in the application also shows information on the discounts ongoing in the university,

such as research books and online courses provided.

Besides, the mobile application also has the function of allowing students to join
groups and clubs to view information of the clubs and groups provided. The mobile
application also provides a tour function that allows users to have a brief explanation
of the important places around the university, while also having a map function that can

help the students by showing the routes to get to the places or buildings required.
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Apart from that, there is also the function of campus feed to allow students to share
their opinions and voices by joining the discussion in the feed page. To allow the
university students to find new friends in the university, there is also a student list
function that allows the university students to find new friends with similar courses or

interests and goals and proceed to call them through mobile phone calls.

{8 Q  Lewis University Q

Figure 2.2.5.1 Main Page of LewisU
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X Events Q

m Treasure Chest Foundation
Swee 16 Mar @ 11:00pm

musicBYTES

18 Mar @ 1:00am

Music in VR

18 Mar @ 3:00am

Lewis University Men's Volleyball vs McK..,
18 Mar @ 7:00am

Lewis University Women's Bowling at Van...
18 Mar @ 8:00am

Benjamin F. Calvert Art Exhibition Galle..,
18 Mar @ 8:00am

Lewis University Men's Tennis at Wheaton
19 Mar @ 2:45am

Lewis University Women's Lacrosse vs Da...
19 Mar @ 5:00am

Lewis University Women's Golf SVSU Spr...
k 19 Mar @ 8:00am

Lewis University Baseball at Purdue Nor..,
20 Mar @ 1:00am

Lewis University Softball at Indianapolis
20 Mar @ 1:00am

Lewis University Softball at Indianapolis
20 Mar @ 3:00am

Lewis University Men's Soccer at Loyola-...
20 Mar @ 3:00am

Figure 2.2.5.2 Event List of LewisU

X Groups & Clubs Q

American Marketing Association
With hundreds of college campus chapters throughou...

Paseball

Basketball

Fellowship of Justice

Lewis University's Fellowship of Justice of program is ...

Foreign Language Club
We are devoted to promoting the study of foreign lang...

Gamma Phi Omega International Sororit...
We believe in empowering women to be strong leader...

Harmonic Uprising
Founded in the Fall of 2008, Harmonic Uprising has be...

Health & Counseling Services
The staff is a multi-disciplinary treatment team of heal...

Intramural Gaming Community
We invite you to join us for all things VIDEO GAMES!...

Intramural Schedule
Lewis University Intramural Sports provides students, ...

Intramural Student Chat - Fun
Intramural Sports are for everyone. Please use this ch...

Lambda Theta Alpha

Mission ...

Latin American Student Organization
LASO is an organization that provides unity, support a...

Figure 2.2.5.3 Group and Clubs List of LewisU
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X Club Details

T P

Codge T i

B lewisu_baseball@gotoohlala.com

Figure 2.2.5.4 Club Details Page of LewisU

Strengths:

Consist of tour guide function to help university students to get an
understanding around the university.

Allow the searching of new friends from the student lists.

Able to do check-in and check-out of events with QR scanning.

Has a map function to allow students to find places around the university.
Help centre is provided to help students who have trouble when using the

application.

Weakness:

No online calling function is found in this application.

Online messaging can only be done if both sides of the users accept to
communicate with each other.

No helper function is provided to request doing physical tour guides for
students.

No professionals or lecturers are in the application to answer students’ questions
regarding more serious matters such as questions for final year project (FYP)

and academic matters.
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e All function icons are all listed in the same page, which has affected the clean

layout of the application.

2.3 Summary

From this chapter, five existing software applications have been reviewed to identify
the overall functionality, strengths, and weaknesses in the software application systems.
By viewing the comparison between the strengths and weaknesses of each software
system, the list of important functionalities and design for a university community
application can be identified and able to be used in the project as reference, such as the
user login function, online chat and voice call function and user profile function. From
here, new ideas to solve the limitation of the previous works can also be identified, such
as helper finding module and QR identity verification to improve the limitation of the
previous work and contribute as a new method of asking for help for the ones in need.
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Table 2.3.1 Comparison of the Strengths and Weaknesses of the 5 Existing Application

Hi-Hive Uni Course Chat Bronx CC Differ.Chat Lewis University
Community
User Login Yes Yes Yes Yes Yes
User Profile Student and staff Student Student, staff, visitors Student and staff Student, staff, visitors
Roles
Online Online messaging Online messaging Online messaging Online messaging Online messaging

Communication
Method

Map Function Not provided. Not provided. Provided to show Not provided. Provided to show places
places around the around the university.
university.
QR Code For recording Not provided. Not provided. Not provided. For registering and
Scanning attendance, places doing check-ins and
Function went, and to show check-outs of events.

user information.
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Discover New

Not provided.

Provided in the

Provided in the search

Provided in the chatbot

Provided in the search

Friends discover page or function. function. function or student list.
search function.

Application Ul Simple design with Simple design with | Simple design with no Simple design with Simple design with no

Design subpages. subpages. subpages. subpages. subpages.
Notification Provided for Provided for chat. Not provided. Provided for Not provided.
Function announcement and announcement and chat.
chat.
Helper Function Allow students to Not provided. Not provided. Not provided. Not provided.
request help in the
application.

Announcements | Provided in the feed | Provided in the feed | Provided in the list of Not provided. Provided in the list of
From the page and notification. page. announcements. announcements.
University
Platform Android, iOS mobile | Android, iOS mobile | Android, iOS mobile Android, iOS mobile Android, iOS maobile
Supported platform. platform. platform. platform and Windows platform.

and Mac OS desktop

platform.
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Chapter 3
System Design

3.1 Overview
This chapter discusses on the project’s system design, which includes the user diagram
along with use case descriptions. The project’s coding work including brief explanation

to explain on the development process is also discussed in this chapter.

3.2 Design Specification
3.2.1 Use Case Diagram

VCare Circle Mobile Application
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Figure 3.2.1.1 Use Case Diagram for VVCare Circle Mobile Application Part A
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VCare Circle Mobile Application
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Figure 3.2.1.2 Use Case Diagram for VVCare Circle Mobile Application Part B
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3.2.2 Use Cases Descriptions

Table 3.2.2.1 Login Use Case Description

Use Case ID

00001

Use Case Name

Login

Brief Description

User or helper login to his or her account to gain access to
functionalities in the mobile application, or administrator login to gain

access to the administrator controls of the mobile application.

Actor

User, Helper, Admin

Trigger

When user, helper or admin enters the login page of the mobile

application.

Precondition

- User, helper, or admin account must already be registered in
the application server.
- User or helper’s account need to be in active status.

- Admin requires to have the admin password.

Normal Flow of

1. User, helper, or admin enters their account email and key in the

account password.

Events
2. The system then checks if the account exists, and password is
correct.
The system continues to check if the account is verified.
4. The system registers the notification token of the user, helper, or
admin’s device to the server.
5. The mobile application saves the login information of the user,
helper, or admin, such as account and ID.
6. The user, helper, or admin are directed to the respective home
page of the mobile application.
Sub Flows la. User, helper, or admin does not need to login again to the

application if they did not choose the log out of the application.

3a. User or helper does not need to verify their email account again if
they have done so previously when signing into the app.

3b. Admin does not need to verify email as it is confirmed to be
verified in the system server.

6a. Admin are being directed to the verify admin password page
before gaining access to login as admin and directed to the admin

home page.
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Alternative Flows

2a. If the input email account does not exist in the system or the
inputted password is invalid, an error message is shown to notify the
user or helper on the invalid login.

3c. The email account has been set to inactive status by admin, error
message is shown to the user or helper, and he or she is not allowed

to login into the project mobile application.

Table 3.2.2.2 Sign Up Use Case Description

Use Case ID

00002

Use Case Name

Sign Up

Brief Description

User or helper signs up an account with their email before getting

access to use the mobile application.

Actor

User, Helper

Trigger

When user or helper enters the sign-up page of the mobile application.

Precondition

User or helper need to have a valid and usable email account.

Normal Flow of

1. User or helper enters their personal information and select user
type.

Events

2. The user proceeds to enter their email account and password.

3. The system saves the user information to the server and direct user
or helper to the verify email page to verify their email via link
send to their email inbox.

4. After verifying the email account, the user or helper is directed to
the home page of mobile application.

Sub Flows la. When account type of “Helper” is selected, user is asked to

confirm their selection and if they want to add in helper duty period.
3a. The system checks if the email account information was
previously saved in the inactive user collection, if got record then
remove it from the inactive user collection in project mobile

application server.

Alternative Flows

2a. If the inputted email account is not valid, the password is in the
wrong format, and the confirm password input is not the same as the
password set, error message is shown to the user or helper until all

information are valid.
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Table 3.2.2.3 Verify Admin Password Use Case Description

Use Case ID

00003

Use Case Name

Verify Admin Password

Brief Description

The admin requires to enter the admin password before gaining access

to use the administrator controls of the mobile application.

Actor

Admin

Trigger

When admin has successfully login into his or her account.

Precondition

Admin has successfully login into the admin account.

Normal Flow of

1. Admin is directed to the verify admin password page after

successfully login with the email account and account password.

Events
2. Admin enters the admin password in the provided text field.
The system checks if the admin password is correct.
4. The system saves the admin login key information into the project
mobile application.
5. After verifying the admin password login, admin is directed to the
admin home page.
Sub Flows 1a. Admin does not need to verify admin password again if previously

admin did not choose to log out of the application.

Alternative Flows

2a. The admin password is incorrect or empty when submitted, error
message is shown to notify admin on the wrong password and system
prompts for password input again.

2b. Admin chooses to reset the admin password by selecting the

“Forget Password” option.

Table 3.2.2.4 Reset Admin Password Use Case Description

Use Case ID

00004

Use Case Name

Reset Admin Password

Brief Description

Admin chooses to reset or update the admin password used to login
as admin to use the administrator controls of the project mobile

application.

Actor

Admin
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Trigger

When admin selects the “Forget Password” option at the verify admin

password page.

Precondition

- Admin has successfully login into the admin account.

- Admin is using the main administrator mobile device.

Normal Flow of

1. Admin selects the “Forget Password” option at the verify admin

password page.

Events

2. The system checks if the admin email is correct and identify if the
current device is the admin’s main device.

3. The system displays a dialog that requests admin to input new
admin password.

4. The admin inputs the new admin password at the input text form
field given.

5. The admin re-enters the new admin password at the “Confirm
Password” text form field provided to double check the new
admin password and presses the “Submit” button.

6. The system checks if the new admin password is valid and
procced to update the admin password in the project mobile
application server.

7. The admin is directed back to the verify admin password page to
login again with new admin password.

Sub Flows -

Alternative Flows

la. The admin chooses the “Reset Password” option at the edit admin
profile page to reset admin password instead.

2a. The admin email is incorrect, or the device used is not the admin’s
main device, error message is shown to admin to notify that admin is
not authorized to reset password.

4a. The admin enters an invalid new admin password or empty value,
error message is shown to the admin to notify him or her to try again.
5a. The re-entered new admin password is incorrect or empty value,
error message is shown to the admin to notify him or her to try again.
5b. Admin presses the “Cancel” button to cancel the reset of admin

password, no changes made.
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Table 3.2.2.5 Verify Email Use Case Description

Use Case ID

0005

Use Case Name

Verify Email

Brief Description

User and helper needs to verify their email via link provided to

proceed using the mobile application.

Actor

User, Helper

Trigger

After user or helper completes the account sign up process in the

mobile application before being directed to the respective home pages.

Precondition

- User or helper need to have a valid email.

- User or helper completes the account sign up process.

Normal Flow of

1. User or helper is directed to the verify email page.

2. A message is shown to user or helper that an email verification

Events
link is sent to his or her email inbox.

3. User or helper is required to check the email inbox to click the
link to verify their email accounts.

4. After verifying the email, user or helper is directed to their
respective home page to gain access to the mobile application’s
functionalities.

Sub Flows 2a. The user or helper also can get the verification link again by

pressing the “Email Verification Link™ button.

Alternative Flows

3a. If there is no email verification link found in the email inbox, one
can go check the email spam folder for the link.
4a. If user or helper does not verify the email through email

verification link, user or helper remains in the email verification page.

Table 3.2.2.6 Reset Password Use Case Description

Use Case ID

0006

Use Case Name

Reset Password

Brief Description

User, helper, or admin can choose to reset their account password by

pressing the “Forgot Password” option at the login page.

Actor

User, Helper, Admin
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Trigger

When the user, helper or admin selects the “Forgot Password” option

in login page.

Precondition

- The user, helper, or admin has a valid email account.

- User, helper, or admin has a registered account in the system.

Normal Flow of

1. User, helper, or admin selects the “Forgot Password” option at

the login page.

Events
2. User, helper, or admin is directed to the reset password page to
enter their email account.
3. User, helper, or admin press the send email link button to receive
a reset password email in the entered email account.
4. User, helper, or admin enters the new password in the provided
link.
5. User, helper, or admin can login with the new password.
Sub Flows -

Alternative Flows

la. User or helper selects the “Change Password” option in the
settings page to reset the account password if they preferred a different

password instead.

Table 3.2.2.7 View Profile Details Use Case Description

Use Case ID

00007

Use Case Name

View Profile Details

Brief Description

User, helper, or admin can view and edit their profile details in the

mobile application.

Actor

User, Helper, Admin

Trigger

When user, helper, or admin enters the profile page specified for them

in the mobile application.

Precondition

- User, helper, or admin need to have an account registered in
the system.
- User, helper, or admin has logged in the project mobile

application.

Normal Flow of

Events

1. From the navigation drawer, the user, helper, or admin chooses to

enter the respective profile page.
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2. User, helper, or admin can view on the profile information saved
in the project mobile application system.

3. User, helper, or admin can choose to edit the profile by selecting
the edit profile icon button.

4. Helper can view and edit the helper status and helper duty period
in helper details section.

5. User, helper, or admin can choose to log out his or her account by

selecting the log out option.

Sub Flows

3a. When the edit profile button is selected, the user, helper, or admin
is directed to the edit profile page to edit their account personal details.
4a. Helper can choose to toggle on or off for the helper status, and to

edit or remove helper duty period.

Alternative Flows

4a. If a user account type “User” tries to enter the helper details page,
the user cannot be directed to helper details page because he or she is
not a helper.

5a. If user or helper is in an active session, the log out option is
considered an invalid action, user or helper cannot proceed to log out.

Table 3.2.2.8 Edit Admin Email Use Case Description

Use Case ID

00008

Use Case Name

Edit Admin Email

Brief Description

Admin can choose to edit the email account used as the administrator

email account.

Actor

Admin

Trigger

When admin edits the email account at the edit admin profile page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- The new email account must have been previously registered

in the system server.

Normal Flow of

Events

1. Admin enters the edit admin profile page to edit the admin

information.
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2. Admin enters a new email account at the email account text form
field provided and press the “Save” button.

3. The system checks if the new email is in the correct format and
the new email is previously registered in the system server.

4. The system displays a confirmation dialog to request for the
admin to enter the admin password.

5. The admin enters the admin password and presses the submit
button.

6. The system checks if the admin password is valid and proceeds to
update the admin email account in the project mobile application
server.

7. Anemail is sent to the new email account notifying the new email
account is now the admin email account.

8. The admin is logged out of the project mobile application to login
into the project mobile application with the new email account
instead.

Sub Flows

Alternative Flows

3a. The new email account is in invalid format, or not found under the
registered list of emails in system server, error message is shown to
the admin and request admin to try again.

5a. Admin chooses the “Cancel” button to cancel the edit admin email
operation, no changes made.

6a. The admin password entered is incorrect or empty value, error
message is shown to admin to notify admin to key in the correct admin

password.

Table 3.2.2.9 View User or Helper List Use Case Description

Use Case ID

00009

Use Case Name

View User or Helper List

Brief Description

Admin chooses to view the list of users or helpers registered in the
project mobile application server to view on the list of registered

accounts and any specific account’s details.

Actor

Admin

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

45




CHAPTER 3 SYSTEM DESIGN

Trigger

When admin selects the “User List” or “Helper List” at the admin

navigation drawer.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are registered user or helper accounts in the project

mobile application server.

Normal Flow of

1. Admin opens the admin navigation drawer and selects the

“User List” or “Helper List” option to direct to the list of users

Events
or helpers’ page.
2. The system retrieves the list of registered users or helpers
from the user collection in system server.
3. The system displays out the retrieved list of user or helper to
the admin.
4. Admin can view on the summarized details of the users or
helpers from the list of user or helpers displayed.
Sub Flows 4a. Admin can select on any account from the list of users or helpers

to direct to the user or helper account details page to view on the full

details of the account.

Alternative Flows

1a. Admin selects the user or helper counter at the admin home page

to direct to the list of users or helpers page instead.

Table 3.2.2.10 View User or Helper Account Use Case Description

Use Case ID

000010

Use Case Name

View User or Helper Account

Brief Description

Admin selects one of the user or helper accounts from the list of users

or helpers to view the full details of the user or helper account.

Actor

Admin

Trigger

When admin selects one of the account tiles from the list of users or

helpers in the list of users or helpers’ page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are registered user or helper accounts in the project

mobile application server.
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Normal Flow of

1. Admin selects one of the account tiles in the list of users or helpers

page to view the full details of the user or helper account.

Events
2. The system directs admin to the view user or helper account
details page.
3. The system retrieves the user or helper information from the
project mobile application server.
4. The system displays the user or helper information to the admin
in the account details page.
Sub Flows 4a. Admin can choose to view the list of history sessions at the list of

history sessions page involving the user or helper by selecting either
the user request counter or the helper duty counter.

4b. Admin can choose to edit the user or helper account information
by selecting the fields or icons at the information display provided.
4c. Admin can choose to toggle the user or helper account’s active
status at the top right corner of the user or helper account details page.
4d. Admin can choose to contact the user or helper through either
direct phone call or email communication by selecting the icon

buttons provided.

Alternative Flows

Table 3.2.2.11 Edit User or Helper Account Use Case Description

Use Case ID

000011

Use Case Name

Edit User or Helper Account

Brief Description

Admin selects one of the user or helper account from the list of users

or helpers to edit of the user or helper account.

Actor

Admin

Trigger

When admin selects one of the account tiles from the list of users or

helpers in the list of users or helpers’ page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are registered user or helper accounts in the project

mobile application server.
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Normal Flow of

1. Admin selects one of the account tiles in the list of users or helpers

page to direct to the view user or helper account details page.

Events

2. The system retrieves the user or helper information from the
project mobile application server and displays to the admin.

3. Admin chooses which information of the user or helper account
to be updated.

4. Admin saves the changes made and the system updates the
changes made for the account in the project mobile application
server.

Sub Flows 3a. Admin inputs the new name or phone number of the user or helper

account in the text form field provided.

3b. Admin chooses to switch the gender of the user or helper account
by tapping on the gender logo that shows the confirmation dialog
before proceeding update.

3c. Admin chooses to update the status of the user or helper account
by selecting one of the options at the drop-down menu button
provided, a confirmation dialog is shown to confirm with admin to
proceed update the status.

3d. Admin chooses to set the user or helper account’s account status
to inactive by selecting the icon button at the top right corner of the

account details page.

Alternative Flows

3a. The new input value of name or phone number is empty value or
invalid format, error message is shown to admin to notify admin to try
again.

3b. Admin cancels the decision to switch the user or helper account
gender, no changes made.

3c. Admin cancels the decision to switch the user or helper account
status, no changes made.

3d. Admin cancels the decision to set the user or helper account’s

account status to inactive, no changes made.

Table 3.2.2.12 Toggle Account Active Status Use Case Description

Use Case ID

000012

Use Case Name

Toggle Account Active Status
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Brief Description

Admin wants to set the user, helper, or inactive user’s account status
to active or inactive to decide whether to allow him or her to have
access in using the project mobile application.

Actor

Admin

Trigger

When admin selects the icon button to toggle the user, helper, or

inactive user active status to active or inactive.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.

- There are registered user or helper accounts in the project
mobile application server.

- There are inactive user records in the project mobile

application server.

Normal Flow of

1. Admin navigates to the view user, helper, or inactive user account

details page to toggle the active status of user, helper, or inactive

Events
user account.
2. The systems check the current active status of the selected
account.
3. The systems display a dialog to get admin’s confirmation to
change the account’s active status.
4. The system proceeds to update the active status of the account to
inactive or active.
Sub Flows 4a. The inactive user or helper account will be moved to the inactive

user collection in project mobile application server and is moved to

the inactive user list.

Alternative Flows

4h. If inactive user account active status is set to active, the account is
moved back to the user collection in the project mobile application
server, and the account is moved to the user or helper list based on

previous record.

Table 3.2.2.13 Contact User Use Case Description

Use Case ID

000013

Use Case Name

Contact User
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Brief Description

Admin wants to contact user, helper, or inactive user through either
direct phone call from mobile device or email communication through

project mobile application.

Actor

Admin

Trigger

When admin selects the icon buttons to contact a user, helper, or
inactive user through either direct phone call or send email through
the project mobile application.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.

- There are registered user or helper accounts in the project
mobile application server.

- There are inactive user records in the project mobile
application server.

- Admin has internet access and phone call service when using

the project mobile application.

Normal Flow of

1. Admin navigates to a specific account of user, helper, or inactive

user account details page to contact user, helper, or inactive user

Events
with the contact information saved.
2. Admin selects the “Email” icon button to send an email to the
user, helper, or inactive user.
3. The system displays a dialog to allow admin to enter the message
to be delivered.
4. Admin enters the email message and press the “Ok” button to
submit.
5. The system checks if the message is filled in properly by the
admin.
6. The system sends out the email through the SMTP server service
added to the project mobile application.
Sub Flows -

Alternative Flows

2a. Admin selects the “Phone Call” icon button to make direct phone
call with user, helper, or inactive user through mobile device instead.
5a. Admin fills in an empty message for the email, error message is

shown to the admin to notify admin to fill in the message properly.
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Table 3.2.2.14 View Inactive User List Use Case Description

Use Case ID

000014

Use Case Name

View Inactive User List

Brief Description

Admin chooses to view the list of inactive users saved in the project
mobile application server to view on the list of inactive users records

and any specific account’s record details.

Actor

Admin

Trigger

When admin selects the “Inactive User List” at the admin navigation

drawer.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are registered inactive user account records in the

project mobile application server.

Normal Flow of

1. Admin opens the admin navigation drawer and selects the

“Inactive User List” option to direct to the list of inactive users’

Events
page.
2. The system retrieves the list of inactive user records from the
inactive user collection in system server.
3. The system displays out the retrieved list of inactive users to the
admin.
4. Admin can view on the summarized details of the inactive users
from the list of account records displayed.
Sub Flows 4a. Admin can select on any account from the list of inactive users to

direct to the inactive user account details page to view on the full

details of the account.

Alternative Flows

Table 3.2.2.15 View Inactive User Information Use Case Description

Use Case ID

000015

Use Case Name

View Inactive User Information

Brief Description

Admin chooses to view the detailed saved records of an inactive user

account registered in the project mobile application server.
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Actor

Admin

Trigger

When admin selects one of the inactive user account tiles in the list of

inactive user page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are registered inactive user accounts in the project

mobile application server.

Normal Flow of

1. Admin selects a specific inactive user account from the list of
inactive user page to navigate to the inactive user account details

Events
page.
2. The system retrieves the inactive user account record saved in the
inactive user collection of project mobile application server.
3. The system displays the inactive user account information, and
the date of account status became inactive to the admin.
Sub Flows 3a. Admin can choose to view the list of history sessions at the list of

history session page involving the inactive user by selecting either the
user request counter or the helper duty counter.

3b. Admin can choose to toggle the inactive user account’s active
status at the top right corner of the inactive user account details page.
3c. Admin can choose to contact inactive user through either direct
phone call or email communication through selecting the icon buttons

provided.

Alternative Flows

Table 3.2.2.16 View List of History Records Use Case Description

Use Case ID

000016

Use Case Name

View List of History Records

Brief Description

Admin chooses to view the list of history records of the user, helper,

or inactive user on the usage of the mobile application done.

Actor

Admin

Trigger

When admin selects one of the usage counters at the user, helper, or

inactive user account page.
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Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.

- There are registered user, helper, or inactive user accounts in
the project mobile application server.

- There are history records of sessions involving the user,
helper or inactive user saved in the project mobile application

Server.

Normal Flow of

Events

1. Admin selects the user request counter at the user, helper, or
inactive user account page to view the list of history record
sessions involving the account holder as the requester for help.

2. The system retrieves the list of history sessions that have the
account holder as the user who requested help in the session.

3. The system displays the list of history sessions with the
summarized details to the admin.

4. Admin can choose to open any of the history sessions to view the
conversation recorded in the history sessions by tapping on the
history session tiles.

Sub Flows

4a. The admin can choose to delete the history session selected to view
the conversation recorded by selecting on the delete icon button at the

top right corner of the page.

Alternative Flows

la. Admin selects the helper request counter instead to view on the
history record involving the account holder as the helper.

2a. There are no applicable history sessions found at the project
mobile application server, error message is shown to admin after
admin selects one of the usage counters to notify admin that there are
no applicable history sessions found.

4a. If there are no conversation found, an error message is shown to

the admin to notify the history session has no chat conversation.

Table 3.2.2.17 View App Data Analysis Use Case Description

Use Case ID

000017

Use Case Name

View App Data Analysis

Brief Description

The system displays out the summary of the application data analysis

such as the number of new users registered, application usage count
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by users of the application, and the overall session duration based on
current month to the admin at the admin home page to give out the

summarized data analysis for the current month.

Actor

Admin

Trigger

When the admin enters the admin home page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.

- There are registered user, helper, or inactive user accounts in
the project mobile application server.

- There are history records of sessions saved in the project

mobile application server.

Normal Flow of

Events

1. Admin navigates to the admin home page after login into the
project mobile application or any operation done.

2. The system retrieves the required data from the project mobile
application server to generate the summary of the application
data analysis.

The system displays out the summarized data to the admin.

4. The admin can choose to tap on the displayed data column to
be navigated to view the detailed application data analysis.

Sub Flows

4a. Admin taps on the number of new registered user data column,
system directs the admin to the view new registered user chart page.
4b. Admin taps on the application usage count data column, system
directs the admin to the view application usage count chart page.

4c. Admin taps on the overall session duration data column, system

directs the admin to the view overall session duration chart page.

Alternative Flows

Table 3.2.2.18 View Number of New Users Use Case Description

Use Case ID

000018

Use Case Name

View Number of New Users

Brief Description

Admin chooses to view more detailed data on the number of new
registered users of the project mobile application in the form of bar

chart.
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Actor

Admin

Trigger

When admin taps on the number of new registered user data column

at the admin home page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are registered user or helper accounts in the project

mobile application server.

Normal Flow of

Events

1. Admin selects the number of new registered user data column to
enter the view number of new registered user chart page.

2. The system retrieves the required data from the project mobile
application server and categorise the data based on recent three
months.

3. The system displays out the finalized bar chart to the admin
showing the number of new registered users for the recent three
months.

4. Admin can choose to tap on the bars to enable the showing of the
detail value of the bars in the bar chart.

5. Admin can choose a different view on the bar chart from the list
of option provided in the drop-down menu button at the top right

corner.

Sub Flows

5a. Admin selects the “By Years” option at the drop-down menu
button, the system displays the number of new registered user for the
recent three years instead.

5b. Admin selects the “Expand This Year” option at the drop-down
menu button, the system displays the number of new registered user
for this year categorized by months instead.

Sc. Admin selects the “Expand View” or “Minimize View” option at
the drop-down menu button, the system expands or minimize the view

of the current displaying bar chart instead.

Alternative Flows
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Table 3.2.2.19 View Overall Session Duration Use Case Description

Use Case ID

000019

Use Case Name

View Overall Session Duration

Brief Description

Admin chooses to view more detailed data on the overall session

duration of the project mobile application in the form of line chart.

Actor

Admin

Trigger

When admin taps on the overall session duration data column at the

admin home page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are history session records in the project mobile

application server.

Normal Flow of

Events

1. Admin selects the overall session duration data column to enter
the view overall session duration chart page.

2. The system retrieves the required data from the project mobile
application server and categorise the data based on recent three
months.

3. The system displays out the finalized line chart to the admin
showing the overall session duration for the recent three months.

4. Admin can choose to long press on the chart to enable the
trackball to show the data values at the value points on the line in
the line chart.

5. Admin can choose a different view on the line chart from the list
of option provided in the drop-down menu button at the top right

corner.

Sub Flows

4a. Admin long presses the value points on the line chart to show a
pop-up dialog displaying the overall duration, longest duration,
shortest duration at the value point, and admin can choose to view on
the involved sessions for the longest duration and shortest duration.

5a. Admin selects the “By Years” option at the drop-down menu
button, the system displays the overall session duration for the recent

three years instead.
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5b. Admin selects the “Expand This Year” option at the drop-down
menu button, the system displays the overall session duration for this
year categorized by months instead.

5c. Admin selects the “Expand View” or “Minimize View” option at
the drop-down menu button, the system expands or minimize the view

of the current displaying line chart instead.

Alternative Flows

4a. Admin presses the cancel button to close the dialog instead.

Table 3.2.2.20 View App Usage Count Description

Use Case ID

000020

Use Case Name

View App Usage Count

Brief Description

Admin chooses to view more detailed data on the application usage
count data of the project mobile application in the form of line chart.

Actor

Admin

Trigger

When admin taps on the application usage count data column at the

admin home page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are history session records in the project mobile

application server.

Normal Flow of

Events

1. Admin selects the application usage count data column to enter
the view application usage count chart page.

2. The system retrieves the required data from the project mobile
application server and categorise the data based on recent three
months.

3. The system displays out the finalized line chart to the admin
showing the application usage count for the recent three months.

4. Admin can choose to long press on the chart to enable the
trackball to show the data values at the value points on the line in
the line chart.

5. Admin can choose a different view on the line chart from the list
of option provided in the drop-down menu button at the top right

corner.

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

57




CHAPTER 3 SYSTEM DESIGN

Sub Flows

S5a. Admin selects the “By Years” option at the drop-down menu
button, the system displays the application usage count for the recent
three years instead.

5b. Admin selects the “Expand This Year” option at the drop-down
menu button, the system displays the application usage count for this
year categorized by months instead.

5c. Admin selects the “Expand View” or “Minimize View” option at
the drop-down menu button, the system expands or minimize the view

of the current displaying line chart instead.

Alternative Flows

Table 3.2.2.21 Search Email Account Description

Use Case ID

000021

Use Case Name

Search Email Account

Brief Description

Admin chooses to search for an email account from the project mobile

application to view on the email account information.

Actor

Admin

Trigger

When admin taps on the search bar provided at the admin home page.

Precondition

- Admin has login into the mobile application with his or her
account and verified identity with admin password.
- There are registered user accounts in the project mobile

application server.

Normal Flow of

Events

1. Admin selects the search bar at the admin home page to navigate
to the search delegate page.

2. The system retrieves the list of email accounts from the project
mobile application server and display out some recommendation
email.

3. Admin inputs some character into the search field provided and
the system displays the email accounts that has the similar
characters.

4. Admin selects one of the search results in the search page to direct

to the selected email account details page.

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

58




CHAPTER 3 SYSTEM DESIGN

Sub Flows

2a. Admin selects one of the email recommendations to direct to the

selected email account details page.

Alternative Flows

4a. Admin clears the search input and close the search page instead.

Table 3.2.2.22 Request Help Use Case Description

Use Case ID

000022

Use Case Name

Request Help

Brief Description

User can request help from a random available helper from the system
in the mobile application.

Actor

User

Trigger

When user press the “Request Help” button in the mobile application.

Precondition

- User needs to have an active account and logged into the
mobile application.

- User is currently not in an active session with a helper.

Normal Flow of

1. User selects the “Request Help” button on the user home page to

request help from a helper.

Events
2. The system finds available helpers in the server and randomly
assign one of them to the user.
3. The system creates a chatroom session and generates a helper QR.
4. The system notifies the helper that there is a client waiting through
notification and pop-up dialog message.
5. The user is then directed to the chat page linking to the same
chatroom as the helper to start communicating with the helper.
Sub Flows -

Alternative Flows

la. If there is no internet connection, the user is directed to an offline
page that still allows user to ask for help through contacting UTAR
either via SMS messaging or direct phone call.

2a. If there are no available helpers, the system notifies the user that

the request has failed through error message in the mobile application.
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Table 3.2.2.23 End Session Use Case Description

Use Case ID

000023

Use Case Name

End Session

Brief Description

User or helper can end the session after the user have gained enough

help.
Actor User, Helper
Trigger When the user or helper selects the “End Session” option.

Precondition

User or helper needs to be in the active session in the mobile
application.

Normal Flow of

1. When the user has gained the help, he or she needs, the user

selects the “End Session” option.

Events
2. A pop-up dialog message is shown to the user to confirm his or
her decision.
3. A rating dialog is then showed to the user to give rating to the
helper in the session.
4. After giving the rating, the user is directed back to the user home
page.
Sub Flows -

Alternative Flows

1a. The helper decides to end the session on his or her side instead, no
ratings are given.

2a. The user chooses to cancel the decision, the session continues.
3a. The user chooses not to give rating to the helper in the session, the

session is ended, and no rating is given.

Table 3.2.2.24 Rate Session Use Case Description

Use Case ID

000024

Use Case Name

Rate Session

Brief Description

User can give rating on how good the help is received from the helper

in the session.

Actor

User
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Trigger

When the user confirms to end the current active session at the pop-

up dialog.

Precondition

User is currently in an active session.

Normal Flow of

1. When user ends a session, a rating pop-up dialog is showed to
user to ask for a rating.

Events
2. User can give a rating of one to five stars based on the help
received from the helper in the session.
3. The system saves the rating in the server accordingly in the
history and rating collection.
4. The user is then directed to the user home page.
Sub Flows -

Alternative Flows

2a. The user chooses to not give rating to the session and the session

is ended, which then the user is directed back to the user home page.

Table 3.2.2.25 Contact UTAR Use Case Description

Use Case ID

000025

Use Case Name

Contact UTAR

Brief Description

User and helper can contact UTAR for help if required.

Actor

User, Helper

Trigger

When the user or helper selects the “Contact UTAR” or “Contact App

Help Centre” options in settings page.

Precondition

- User or helper has mobile connection to make
communications.

- User or helper has internet access on his or her mobile device.

Normal Flow of

1. User or helper goes to the settings page and select either “Contact

UTAR” via email, SMS, or direct phone call.

Events
2. The user or helper is directed to the default mobile SMS
application, mobile default email application or mobile phone call
dial screen to proceed make communication to UTAR.
3. The user or helper can then return to the home page.
Sub Flows 1a. The permission to access to mobile phone call and SMS service is

asked before proceeding to use the direct phone call or SMS service.
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Alternative Flows

la. The user or helper is in an offline situation and thus is directed to
the offline page to suggest contact UTAR via SMS communication or
direct phone call for help.

2a. The user does not give permission to the application to access
mobile’s phone call services or SMS service and thus cannot be

directed to mobile phone call dial screen or mobile SMS application.

Table 3.2.2.26 Online Chat Communication Use Case Description

Use Case ID

000026

Use Case Name

Online Chat Communication

Brief Description

User and helper can communicate with each other through online chat

communication for user to ask for help and helper to response user’s

request.
Actor User, Helper
Trigger When user request help from helper, and both are in the same session.

Precondition

- User and helper are logged into the mobile application.
- User has been assigned to a helper in the system.

- User and helper are currently in an active session.

Normal Flow of

1. User requests help in the application and joins an active session

with the assigned helper.

Events
2. A chatroom session is created in the system to save information
of the user and helper, while also record down the chats.
3. Chat page is opened for user and helper to join the chatroom.
4. User and helper can communicate with each other for user to ask
for help, while helper providing help to user.
Sub Flows 4a. User and helper can send images from gallery or camera by

selecting the add icon button at the bottom right of the chat page to
upload image from mobile device.

4b. User can send text messages in the chat by typing in the text field
provided and select the send button at the right side of the text field.
4c. User and helper can save images from the chat to the mobile device

by long pressing on the image in full view.
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4d. User and helper can copy the text messages in the chat by long

pressing the chat tile.

Alternative Flows

4al. If user or helper does not permit the permission to use camera or
phone storage, user or helper is unable to communicate using images.
4cl. If user or helper does not permit the access to phone storage,

image cannot be saved to mobile device.

Table 3.2.2.27 Online Call Communication Use Case Description

Use Case ID

000027

Use Case Name

Online Call Communication

Brief Description

User and helper can communicate with each other through online

voice call communication for real-time interaction between user and

helper.
Actor User, Helper
Trigger When user or helper selects the “Call” button at the chat page during

an active session.

Precondition

- User and helper are logged into the mobile application.
- User has been assigned to a helper in the system.

- User and helper are currently in an active session

Normal Flow of

1. User requests help in the application and joins an active

session with the assigned helper.

Events

2. User or helper selects the “Call” icon button to start an online
voice call.

3. The system enables the user or helper to join the online call
channel and directs the user or helper to the call page.

4. The system sends a call notification to the other side that
shows the incoming call page for the other user or helper to
join in the call channel.

5. User or helper ends the online call by pressing the “End Call”
button after he or she has finished talking to the other user or
helper.

Sub Flows 2a. The other side user or helper starts the online call for the user or

helper to join in instead.
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Alternative Flows

4a. The other side user or helper refuses to join the online voice call,
no real-time interaction can be established.
5a. If one of the user or helper side has ended the call after five

minutes, the system automatically ends the online call instead.

Table 3.2.2.28 Change Account Type Use Case Description

Use Case ID

00028

Use Case Name

Change Account Type

Brief Description

User and helper can choose to change account type based on their

preferences.
Actor User, Helper
Trigger When user or helper selects the toggle switch to change account type.

Precondition

- User or helper is logged into the mobile application.

- User or helper is not in an active session.

Normal Flow of

1. User or helper directs to the navigation drawer of the application.
2. User or helper chooses to change their account type based on their

Events
preferences.
3. The system saves the changes made by user or helper.
Sub Flows 2a. If “Helper” account type is chosen, the specific user can modify

helper status and accept requests.
2b. If “User” account type is chosen, the specific user can request help

from other helpers, while the helper’s information is hidden if have.

Alternative Flows

2c. If the helper or user tries to change the account type while in a

session, an error pop-up dialog is shown to notify the invalid action.

Table 3.2.2.29 Modify Helper Status Use Case Description

Use Case ID

00029

Use Case Name

Modify Helper Status

Brief Description

Helper can edit their helper status and add helper duty period if

required.

Actor

Helper
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Trigger

When helper toggle the helper status switch, edit or remove helper

duty period.

Precondition

Helper is logged into the mobile application.

Normal Flow of

1. Helper goes to the helper details page to view helper

Events information.
2. Helper can turn off or on the helper status to decide whether
to be open for requests or not.
3. Helper can add in or remove helper duty period to toggle on
or off the helper status when the helper duty starts or ends.
Sub Flows 1a. If helper is not in an active session, the helper can view and modify

helper information at the home page.

2a. If helper has helper duty period, a pop-up dialog message is shown
to double confirm with helper before removing helper duty period.
3a. Helper can edit the helper period for the start and end time

individually.

Alternative Flows

2b. If a helper refuses to remove helper duty period, the helper status

is remained unchanged.

Table 3.2.2.30 QR Scanning Use Case Description

Use Case ID

00030

Use Case Name

QR Scanning

Brief Description

User can use the QR scanner to identify assigned helper if physical

meeting arranged between user and helper.

Actor

User

Trigger

When user opens the QR scanner at the home page.

Precondition

- User is logged into the mobile application.

- User is in an active session with an assigned helper.

Normal Flow of

Events

1. User goes to the home page to open the mobile camera for QR
scanning.
2. The system obtains the helper QR from the system server as

the QR code value to be scanned by the user.
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3. When a valid helper QR is scanned, a success message is

displayed over the QR scanner.

Sub Flows

1a. Before getting access to the QR scanner, the user must allow the

permission for the application to gain access to mobile device camera.

Alternative Flows

1b. If no permission is allowed to use the mobile device camera, the
QR scanner cannot be opened.

3a. If an invalid QR is scanned, an error message is shown to the user
to notify that it is not the assigned helper QR.

Table 3.2.2.31 QR Code Generator Use Case Description

Use Case ID

00031

Use Case Name

QR Code Generator

Brief Description

Helper can get an QR code from the system to display for their
assigned client user to scan to verify his or her identity.

Actor

Helper

Trigger

When helper tap on the icon button to show QR.

Precondition

- Helper is logged into the mobile application.

- Helper is in an active session with an assigned client user.

Normal Flow of

1. Helper goes to the helper home page to show the QR code.
2. Helper selects the “Show QR” icon button to show QR.

Events
3. The system retrieves the created helper QR from the server to
return to the helper.
4. The QR code is then deleted after the active session is ended.
Sub Flows 2a. The helper can choose to show or hide the QR code through

tapping on the QR icon button.

Alternative Flows

Table 3.2.2.32 Edit Profile Use Case Description

Use Case ID

00032

Use Case Name

Edit Profile
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Brief Description

User, helper, or admin can edit the personal information at the

respective edit profile page.

Actor

User, Helper, Admin

Trigger

When the user, helper, or admin selects the “Edit Profile” option at

the account details page.

Precondition

User, helper, or admin is logged into the mobile application.

Normal Flow of

1. User, helper, or admin selects the “Edit Profile” icon button at the

respective profile page.

Events
2. User, helper, or admin is directed to the edit profile page that has
the initial values of the personal information saved in the system.
3. User, helper, or admin can choose to edit the information he or
she wants to save to his or her account in the system.
4. When edit complete, the user, helper or admin can select the
“Save” icon button to save the changes made.
Sub Flows 3a. If the user, helper, or admin decided to revert the values back to

the original ones before saving, he or she selects the “Revert Changes”
icon at the edit profile changes to return the original value previously
saved.

4a. If admin edits the email account value, the system will pop out a
confirmation dialog for the admin to enter the admin password to

proceed updating the email account.

Alternative Flows

la. User or helper selects the “Edit Profile” option at the navigation
drawer instead.
4a. User, helper or admin decided not to save the changes made and

pop back out of the edit profile page, no changes is done.

Table 3.2.2.33 Delete Account Use Case Description

Use Case ID

00033

Use Case Name

Delete Account

Brief Description

User or helper wants to remove the account registered in the system

and clear personal information saved in the system server.

Actor

User, Helper
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Trigger

User or helper selects the “Delete Account” option in the settings

page.

Precondition

- User or helper is logged into the mobile application.

- User or helper is not in an active session.

Normal Flow of

1. User or helper selects the “Delete Account” option in settings

page.

Events
2. A pop-up confirmation dialog is shown to the user or helper
to confirm their decision.
3. The system removes the user account and personal
information from the server.
4. The user or helper is then directed back to the welcome page
of the mobile application.
Sub Flows 3a. The system saves the account important personal information in

the inactive user collection in project mobile application server in case

of emergencies requiring that piece of information.

Alternative Flows

2a. The user or helper cancels the decision to delete account, account

and personal information remains.

Table 3.2.2.34 Create Session Use Case Description

Use Case ID

00034

Use Case Name

Create Session

Brief Description

User requests help in the mobile application to create an active session

with a random assigned available helper.

Actor

User

Trigger

User selects the “Request Help” button at the user home page.

Precondition

User is logged into the mobile application.

Normal Flow of

Events

1. User selects the “Request Help” button at the user home page.

2. The system creates session chatroom for the user and helper
after the user requests for help.

3. The session records the information of the user and helper,
along with the chatroom information such as the chatroom id

and date.

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

68




CHAPTER 3 SYSTEM DESIGN

4. The user is directed to the created chatroom session to start

communicating with the helper.

Sub Flows

Alternative Flows

2a. There is no available helper to be assigned to the user, no session
IS created.

Table 3.2.2.35 SMS Communication Use Case Description

Use Case ID

00035

Use Case Name

SMS Communication

Brief Description

User or helper wants to communicate with UTAR or app help centre
through SMS communication when offline.

Actor

User, Helper

Trigger

User or helper selects the “Message” button on the offline page.

Precondition

- User or helper has no internet connection to use the
functionalities of the application.

- User or helper has mobile service to use SMS communication.

Normal Flow of

1. User or helper is directed to the offline page due to no internet

connection to use the functions in the application.

Events
2. User or helper selects the “Message” button on the offline
page.
3. A permission dialog to use mobile SMS service is shown to
the user or helper to ask for permission.
4. The user or helper is directed to the mobile default messaging
platform to proceed contacting with UTAR.
Sub Flows -

Alternative Flows

3a. If the permission to use the mobile SMS service is not permitted,

the user or helper cannot proceed to SMS contact UTAR.

Table 3.2.2.36 Phone Call Communication Use Case Description

Use Case ID

00036

Use Case Name

Phone Call Communication
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Brief Description

User or helper wants to communicate with UTAR or app help centre

through direct phone call communication when offline.

Actor

User, Helper

Trigger

User or helper selects the “Call” button on the offline page.

Precondition

- User has no internet connection to use the functionalities of
the application.
- User or helper has mobile service to use the phone call

communication.

Normal Flow of

1. User or helper is directed to the offline page due to no internet

connection to use the functions in the application.

Events
2. User or helper selects the “Call” button on the offline page.
3. A permission dialog to use mobile phone call service is shown
to the user or helper to ask for permission.
4. The user or helper is directed to the mobile default phone dial
screen to proceed contacting with UTAR.
Sub Flows -

Alternative Flows

3a. If the permission to use the mobile phone call service is not
permitted, the user cannot proceed to direct phone call to contact
UTAR.

Table 3.2.2.37 Email Communication Use Case Description

Use Case ID

00037

Use Case Name

Email Communication

Brief Description

User or helper wants to communicate with UTAR or the app help

centre through email communication in the settings page.

Actor

User, Helper

Trigger

User or helper selects the email icon of the UTAR or the app help

centre in the settings page.

Precondition

- User or helper is logged into the mobile application.

- User or helper has a valid email account.

Normal Flow of

Events

1. User or helper enters the settings page of the mobile

application.
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2. User or helper selects to communicate UTAR or app help
centre through email communication.

3. User or helper is directed to the mobile default email
communication platform to proceed contact with UTAR or

app help centre.

Sub Flows

Alternative Flows

Table 3.2.2.38 Toggle Helper Status Use Case Description

Use Case ID

00038

Use Case Name

Toggle Helper Status

Brief Description

Helper wants to modify the helper status in the mobile application to

decide whether to be open for requests or not.

Actor

Helper

Trigger

Helper toggles the helper status switch in helper home page or helper
details page.

Precondition

Helper is logged into the mobile application.

Normal Flow of

1. Helper goes to the helper home page to view the helper status.
2. Helper toggles the helper status switch on the helper home

Events
page.

3. The system saves the helper’s updated status in the system
server to allow the settings of being open or closed for
requests.

Sub Flows 2a. If the helper duty period of helper is not null, a confirmation dialog

is shown to get helper confirmation to proceed modify helper status

and remove helper duty period.

Alternative Flows

1a. Helper goes to the helper details page to view the helper status.
2al. If helper cancels the decision to modify helper status, the helper

status remains unchanged, and the helper duty period is not removed.
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Table 3.2.2.39 Set Helper Duty Period Use Case Description

Use Case ID

00039

Use Case Name

Set Helper Duty Period

Brief Description

Helper wants to set or edit the helper duty period to set when the

helper is open for requests.

Actor

Helper

Trigger

Helper taps on the empty border to add helper duty period or select

the start time or end time to edit the helper duty period.

Precondition

Helper is logged into the mobile application.

Normal Flow of

1. Helper goes to the helper home page to view the helper duty

period.
Events
2. Helper taps on the empty border to add in helper duty period.
3. The system saves the modification done to the helper duty
period in the helper account.
4. The mobile application updates the helper status based on the
helper duty period set.
Sub Flows 2a. A time range picker dialog is shown to the helper to set the helper

duty time duration wanted.

Alternative Flows

2b. Helper selects the start time or end time of the helper duty period
to edit the time.

2al. If an invalid time duration is set, an error message is shown to
the helper on the invalid time duration set until the user sets a valid
time duration.

2b1. If invalid duration is found between the start and end time set for
the helper duty period, an error message is shown to the helper on the

invalid time set, no update is done.

3.3 Project Development

3.3.1 Firebase Setup and Connect to Project

Before starting the development of the project, the project is first connected to a server

for backend services to support the project mobile application in data handling. Here

the Firebase is used as the project mobile application’s backend server services due to

its compatibility with Flutter project and good and easy-to-use backend services
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provided for developers. First, the SHA-1 and SHA-256 fingerprints are obtained from
the project to be used to register the project in the Firebase console as shown in Figure
3.3.1.1. Then, the dependencies of Firebase libraries are added to the app level Build
Gradle file for enabling the use of Firebase in the project mobile application, which is
showed in Figure 3.3.1.2. After registering the project to the Firebase, a google-service
JSON file is then generated and is added to the Android app level directory as it is the
verification key for the project mobile application to use the Firebase services after
registration. The main Firebase services used for the project are Firebase
Authentication, Firebase Firestore, and Firebase Storage. For the project mobile
application to start using the Firebase services,
WidgetsFlutterBinding.ensurelnitialized and Firebase.initializeApp functions as shown
in Figure 3.3.1.3 must be called at the main file of the project mobile application to

ensure Firebase services are initialized and started to use the Firebase services.

SDK setup and configuration
Need to reconfigure the Firebase SDKs for your app? Revisit the SDK setup instructions or just

download the configuration file containing keys and identifiers for your app

B Ssee SDKinstructions ¥ google-services.json

AppID ®
1:476677338411:android:e1f7a396c70c303afad16e
App nickname

VCare Circle 2"

Package name

com.example.fyp

SHA certificate fingerprints & Type ®

32:54:44:52:58:86:86:b4:d2:60:2e:af:ea:a4:56:93:b0:37 :e5:e1 SHA-

29:5e:52:51:74:07:81:1d:¢9:c2:7f:6b:6f:fe:62:31:a0:c7:85:62:

b7:31:17:fc:4d:1e:e1:b1:35:71:89:18 SHA256

Add fingerprint

Figure 3.3.1.1 Registering of Project in Firebase Console

dependencies {
implementation * ns. ko s b-jdk7: in_version”
implementation p 5 bas g 0.4.1")
implementation * f a
implementation *
implementation '

implementation ’col

implementatio Fi ng-display:19.1.5"
implementation *

implementation(”com.square

coreLibraryDesugaring ‘co

Figure 3.3.1.2 Firebase Dependencies in App Level Build Gradle File
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inding widgetsBinding;

O

widgetsBind = WidgetsFlutterBinding.ensureInitialized();

FlutterNativeSplash.preserve(widgetsBinding: widgetsBinding);

await Firebase.initial
options: DefaultFire tions.currentPlatform,

await firebaseMessaging.getInitialMessage().then((value
if (value I-= ) {
deb ( ia e ${value.data}");
} else
value is null™)

/3
FirebaseMessaging.onBackgroundMessage (backgroundMessagesHandler);

setPreferredorientation
on.portraitup, DeviceOrientation.portraitbDown]);
runApp(

Figure 3.3.1.3 Initialize Firebase Services in main.dart

3.3.2 Register Account Function Development

The purpose of the register account function is to collect user’s information and account
details to be saved in the Firebase server. Dart language is used as the main language
for functionality module development and Flutter as the main framework tool to build
the user interfaces in the project mobile application. First, a user class is created
together with a getter and setter to perform saving and retrieving of user information in
the form of map data, as this format is preferred to conduct data exchange between

project and Firebase server.

For the register account function, two forms are created for the register account
function, which one of it records down the user’s personal information, and the other
records down the user’s account and setting of account password. The forms are added
with validation keys with the use of TextEditingController for the purpose of ensuring
the input values for each field in the form are valid and not empty, such as for the email
account, username, and password. In the first form of register account function, the
form validator ensures that no values are empty and are in valid format for the user’s
information such as username and phone number before proceeding to the next page
for adding email account details, which is shown in Figure 3.3.2.1, Figure 3.3.2.2, and
Figure 3.3.2.3.
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Next, the user is directed to the second page to enter the email account to be registered
into the system and set the password according to the format defined. When complete,
the user can then register the account by pressing on the register button. Here the signUp
function in Figure 3.3.2.4 is called to register the new account into the Firebase server,
while also creating a new document saving user information through the
uploadUserDetails function in Figure 3.3.2.5. Here the function also checks if there are
previous records saved in the inactive user collection in server and removes it. When
the account is registered, the user is directed to the verification email page to verify the
email account registered to continue using the project mobile application through the
function checkVerification and sendVerification in Figure 3.3.2.6 and 3.3.2.7. On the
other hand, if the sign up of account is unsuccessful, an error message is shown to the

user.

title: TextFormFi

keyboardTyp InputType.name,
autocorrect: c
controller: nameController,
textalign: .center,
style: -

fontsize: 16,

fontWeigh FontWeight.bold,

~: Color.fromARGB(255, 5, 72, 85),

cursorColor:
C
textInputActis

input

title: TextFormField(
keyboardType: TextInputType.phone,
autocorrect: 3
controller: phoneController,
enter,

return

>

Figure 3.3.2.2 TextEdtitingController Validator for User Phone Number
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floatingActionButtonLocation: Floatin ionBut a centerFloat,
floatingActionButton: showKeyboard
?

of (context).size.width * @.5,
tionButton.extended(

signupkey.currentstate! .validate()) {
if (newUser.name ! &&
newlser.gender !=
newuser.phone {
of (context) . push(t
uilder: (context) =»> signu
getUserInfol: newuUser,

)))s

.of (context) . showSnackBar

Future signup(String acc, String pass, U
showDialog
context: context,
barrierDismissible: N
builder: ((context) => loadingWai
signUpkey2.currentState!.validate()

t Fire uth.instance

.createUserWithemailAndPassword(email: acc, password: pass)

.then((value
uploadUserDetails(getUserInfo);
if (Imounted) return

enger.of (context)
ackBar( SnackBa
r.of (context).pop();

aseAuthE
g errorMe
if (e.code

errorMessage
else if (e.code

errorMessage

errormessage

Figure 3.3.2.4 signUp Function in sign_up_page2.dart
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uploaduserDetails(U

userInfoUpload.admin =
userInfoUpload.joinDate = D .setNewUserJoinDate();
await 0 .checkBackoldHistory(userInfoUpload.emaill);
Fire eFirestore firebaseFirestore = Fir eFi instance;

t firebaseFirestore

.collection( "user”

.doc(userInfoUpload.email

.set(userInfoUpload.toMap()

.then((value) =>

PushNoti on().saveTokenForMessaging(userInfoUpload.emaill));

Imounted) r

2 pushAndRemoveUntil
(context),

e(builder: (context) =>

rrentUser!.reload();

)H

if (!mounted
setState(() {
emailVerified = Fire Auth.instance.currentUser!.emailVerified;
b
if (emailverified
if (timer I=
timer!.cancel

Figure 3.3.2.6 checkVerification Function in verify_email_page.dart

Future sendVerificatiol
currentUser = Fi
showDialog
context: context,
barrierDismissible: N
builder: ((context) => loadingWait()
if (lemailverified

th.instance.currentUser;

rrentUser!.sendEmailverification();
setState(
resendEmail =

Future.delayed( Duration(seconds: 5)).then((value
setState(() {

resendemail =

error.tostring(

Figure 3.3.2.7 sendVerification Function in verify_email_page.dart
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3.3.3 Login Account Function Development

The login account function is for users to login their account registered in the project
mobile application to proceed using the functionalities in the project mobile application.
First, the login page allows the user to input their account and password, which here
email and password TextEditingController validator are added to ensure valid email
account is inputted and password is not null. Then the function of loginApp in Figure
3.3.3.1 is called to attempt login into the mobile application through the email and
password typed by the user. At this point, the function also checks whether the current
login email is the administrator email account, to determine the next page route for the
user. The device messaging token is also obtained through the saveTokenForMessaging
function which this token is saved to the user document in Firebase Firestore for
receiving notification. The details of the saveTokenForMessaging function and
sendNotification function can be seen in Figure 3.3.3.2 and Figure 3.3.3.3. When the
user login is successful, a welcome notification message is shown to the user through
the function of sendNotification using the device messaging token, and the
searchUserStatus function shown in Figure 3.3.3.4 is called to check if the account
status is active, to then direct user to the respective project mobile application’s home
page based on account type, else the user is directed to the inactive user page. On the
other hand, if the login attempt is unsuccessful, exception handling is also added to the
loginApp function to show error messages to the user. If the user’s email account is yet
to be verified in the system, the user is directed to the verify email page instead to
continue verifying the email account before being directed to the project mobile
application’s homepage. For administrator account, after the successful login, the
admin is required to verify the admin password at the verify admin password instead to
verify his or her identity as the admin before entering the admin home page, which the

function is shown in Figure 3.3.3.5.
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.getAdminEmail
showDialog
context: context,
barrierDismissible: 5
builder: ((context) => loadingWait
loginFormKey.currentState!.validate()

Fir seAuth.instance
.signInWithEmailAndPassword(email: acc, password: pass

) .saveTokenForMessaging(acc) .then((value
cation().sendNotificationMessage(
h.instance.currentUser!.emaill,

d .of (context)
.showsnackBar ( snackBar(content: Text(
loading( );

urrentState! puntil((route) => route.isFirst);
pushNamedAndRemoveuntil(

.checkAdmin(adminEmail, acc),
amic> route) =» "R

loading(
if (!mounted)

debugPrint(error.code);
loading(
if (!mounted)

errorMessage =
1 if (error.
errorMessage =

.showsnackBar (snackBar(content: T

n;

of (context).pop();

.instance.primaryFocus?.unfocus();

Pus ification {

Future saveTokenForMessaging g userkEmail)
it firebaseMessaging.getToken().then((token)
debugPrint ('t : $token');
instance

1
i

{error.tostring()}"

Figure 3.3.3.2 saveTokenForMessaging Function in push_notification_model.dart
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sendNotificationMe
receiverToken =
if (receiverToken 1=

19
‘to": receiverToken,

catch (e) {
if (kDebugMode) {
debugPrint(e.toString());

Future<bool> searchUserStatus()
setstate(() {
loading =

snapshot
.collection
.doc(F
.get();

if (snapshot.exists && snapshot.data()!.isNotEmpty
loading = :
isInActive =

setstate
loading
isInActive =

s

return

Figure 3.3.3.4 searchUserStatus Function in checkUserStatus.dart
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debugPrint(adminPassword) ;
wordController.text == adminPassword) {

Figure 3.3.3.5erify Admin Password Code Snippet in
admin_password_veirfy_screen.dart

3.3.4 Profile Module Development

The profile module is developed in the project to allow the application users to view
and edit the account profile saved in the project mobile application server. In this
module, the profile module consists of two type of profile management system, which
is the system to handle the user or helper account profile, and the system to handle
administrator profile.

In the profile management system for users and helpers’ account, the setUserDetails
function is used to retrieve the user or helper profile information from the Firebase to
be displayed out to the user or helper when he or she enters the profile page, which this
function is shown in Figure 3.3.4.1 and Figure 3.3.4.2. If the user or helper chooses to
edit the profile information, the user or helper can change the changes made to be
updated in the Firebase through calling the editComplete function by pressing the “Save
Changes” button, which is shown in Figure 3.3.4.3. For the edit profile page, a form
and TextEditingController for input text fields are used to validate the new value input
of the user or helper before updating the profile in Firebase. As for helper account, the
helper can also choose to toggle the helper status on or off through the toggle switch
provided to call the function in Figure 3.3.4.4, Figure 3.3.4.5, and Figure 3.3.4.6, to
update the helper status, which here the function checks if there is helper duty period
set beforehand, a dialog is shown to helper to confirm if he or she wants to toggle helper
status and remove helper duty period. Helper can also choose to set or update the helper
duty period at the edit profile page using time range picker from Flutter to set the time
duration and save the duty period to Firebase with the function code snippet shown in
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Figure 3.3.4.8 and Figure 3.3.4.9. Error handling is added to the function to prevent
error duration being saved into the Firebase server. Lastly, the user or helper can also
choose to update the account type to either user or helper account by toggling the
account type toggle switch to trigger the function of changeAccountType show in

Figure 3.3.4.10 to save the changes made.

For the profile management used for administrator profile, the setRequiredFunction in
Figure 3.3.4.11 is used to retrieve the admin profile information from the Firebase
server for the project mobile application to display out admin information at admin
profile page. For the editing of administrator profile, if the administrator has make
changes in the administrator profile, the “Save Changes” button pressed after making
changes will trigger the functions at the code snippet shown from Figure 3.3.4.12 to
Figure 3.3.4.14, which the updateAdmininfo function in Figure3.3.4.15 is called to
update the administrator profile in Firebase server. Before saving the changes made,
the email account value is checked if is modified. If no changes made, then the new
profile information is updated through the function call of updateAdmininfo function.
If modified, then the new email account is passed to the checkifEmaillnServer function
displayed in Figure 3.3.4.16 to ensure the email account is registered in the Firebase
server, else an error message is displayed. Then, the reset email function, which
involves the code snippet shown in Figure 3.3.4.17 is triggered to show a dialog
requesting the input of administrator password to proceed updating the email account
and changes made. If the admin password is valid, the updateAdminUser function in
Figure 3.3.4.18 is triggered to update the administrator main email account to the new
email and revert previous email account back to user or helper account, while the
updateAdmininfo function is called to update the administrator profile information.
When done, a success email message is delivered through the trigger of
sendUpdateEmail showed in Figure 3.3.4.19 to send an email to the new email account
through the SMTP server added in the project mobile application. When email changes
are saved, the administrator is logged out of the project mobile application to then login

with the new email account.
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setUserDetails
setstate(()
isloading

if (widget.user !-=
user = widget.user;

temp = await Usern().getUserInfo(currentUser!.emaill);
if (temp ! ) A
setState(
user = temp;

}

setState(()
isloading

<UserN?> hetueerlnfo:stﬁing email)

userInfo =

await FirebaseFir .instance.collection( user").doc(email).get();
if (userInfo.exists) {

erN currentUser = Userh.fromMap(userInfo.data

instance

currentUser = Us
n currentUser;

error

int(error.toString());
return 3

Figure 3.3.4.2 getUserInfo Function in user.dart
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e u t context)
showDialog

context: context,

barrierDismissible:

builder: ((context) => loadingWait()));
if (editProfileKey.currentState!.validate()

setState(() {

user.name = nameController.text;

user.phone = phoneController.text;

user.status = dropDownItem;

user.gender = groupValue;

1t Fir Fir e.instance
.collection( 'us
.doc(user.email)
.update(user.toMap())
.catcherror((onError
debugPrint (onError.tostring());
~.of (context).pop();
.of (context
.showsnackBar(Sn r(content: Text(onError.toString())));
}) -whenComplete(() {
navigatorKey.currentState!.popuntil((route) => route.isFirst);
ger.of(context
showSnackBar Sna
ator.of (context).push
builder: (context)

.of (context).pop();

onToggle: (index)
debugPrin i to: $index’);
if (user.startTime ! &&
~.endTime != )
t showConfirmonoffHelperstatus
user.emaill);

!
if (index == @) {
setstate(() {
user.helperon =
choiceType
s
UserN( ) .updateHelperonoffstatus
user.emaill, 5
debugPrint( 'Hel

tstate(() |
user.helperon =
choiceType = 1;

.updateHelperonoffstatus
user.email!,
debugPrint( 'He

Figure 3.3.4.4 Toggle Switch Function in helper_details.dart To Toggle Helper Status
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Future showConfirmonoffHelperstatus(string helperId)
await showDialog
context: context,
builder: (context) {
return AlertDi
title:
content
et will be

onPressed: ()
Useri( ) .removeDutyPeriodHelper(helperId);
setstate(() {
user.startTime =
user.endTime = g

gator.of(context).pop();
if (!mounted) return;
setstate(() {});

of (context).pop();

child: Text("cancel™)),

.collection(’

.doc(helperId)

.update({ ': status});
catch (error
debugPrint("C pdate helpe

map| ‘endTime g
it Fir eFire .instance
.collection( "user"')
.doc(helperId)
-update(map);
catch (error
debugPrint(“unable to ove duty pe $error”);

Figure 3.3.4.7 removeDutyPeriodHelper Function in user.dart
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.format(DateTime(
now.year,
now.month,
now.day,
result.startTime.hour,
result.startTime.minu

now.year,
now.month,
now.day,
result.endTime.hour,
result.endTime.minute));
setState(() {
user.startTime =
start.toString(
user.endTime = end.toString();
startTimeController.text =
start.toString();
endTimeController.text =
end.tostring();

if (Imounted) return;
setstate(() {});
e I
of (context
ackBar SnackBar (
content: T (
& et!™)));

.collection('us
.doc(updateUser.email
.update(updateUser.toMap());

e changeAccountType(String userId, isHelper)

getUserInfo
a FirebaseFiresto nstance.collection(" *"Y.doc(userid).get();
if (getuserInfo.exists) {
if (getUserInfo.data()! I= isHelper) {
t FirebaseFi
.collection
.doc(userId
.update({" pe
if (getUserInfo.data(
await Fir Fi
.collection( us
.doc(userId)
.update({"he

ch (error
debugPrint("Canno nt t {error.toString()}");

Figure 3.3.4.10 changeAccountType Function in user.dart
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Future setRequiredInformation(
setstate(() {
loading =
b
if (currentAdmin!.email !=
admin = U I. fromMap(
it i ) . getAdminInfo(currentAdmin!.emaill));
setstate( (
loading

Y H

er.instance.primaryFocus?.unfocus();
y.currentState!.validate()
if (emailController.text 1= initEmail) {
showDialog(
context: context
barrierDismissible: 0
builder: (context) => loadingWait(),

H

bool checkEmailInServer = t AdminControls()
.checkIfEmailInServer(emailController.text
if (Imounted) rn;
r.of (context).pop();
checkemailInserver) {
t resetEmail();

showDialog
context: context,
barrierpismissible:
builder: (context) og(
lour.color2,

fontWeight
color: Dadmin

fontsize: 15,

Figure 3.3.4.12 Code Snippet of Function to Edit Admin Profile in
edit_admin_profile_info.dart Part A

fontWweight: Font
color: adminc r.colora,
)
actions: [
TextButton

showDialog(
context: context,
barrierDismissible: 5
builder: ((context) => loadingWait()));

admin.name = nameController.text;
admin.gender = adminGender;
admin.phone = phoneController.text;
admin.status = adminStatus;

.updateAdminInfo(admin
-then((value) asyn

Figure 3.3.4.13 Code Snippet of Function to Edit Admin Profile in

edit_admin_profile_info.dart Part B
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context) . pushAndRemoveUntil(
te

f (context) . showsnackBa
kBar (content:
of (context).pop();

of (context) . pushAndRemoveUntil

minProtile
-withname

Figure 3.3.4.14 Code Snippet of Function to Edit Admin Profile in
edit_admin_profile_info.dart Part C

Future updateAdminInfo(UserN admin)

ait FirebaseFirestore.instance
.collection("user")
.doc(admin.email)
.update(admin.toMap());
error
debugPrint("Update Admin Info Error: ${error.tostring(}}");

it Fi eFire
.collection("use
.doc(user.email)
.update(user.toMa
catch (error
debugPrint("Admin

checkList =
it Fir th.instance.fetchSignInMethodsForEmail({emailAddress);
if (checkList.isNotEmpty) {

n (error
debugPrint("Error in ing Email From Authentic

return 8

Figure 3.3.4.16 checkEmaillnServer Function in admin.dart
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AdminControls

updateAdminUser
uth.instance.currentUser!.emaill,
ntroller.text
.then( (value) {
in.name = nameController.text;
in.gender = adminGender;

in.phone = phoneController.text;
admin.status = adminStatus;

admin.email = emailController.text;
it Admin
.updateAdminInfo(admin)
.then((value

-of (context).pop();
.of (context).pop();
nger.of(context) . showSnackBar(

content

5
showDialog
context: context,
barrierDismissible: 5
i (context) => loadingWait());
ateEmail(emailController.text);

1s().saveSignoutDate
r .logout(_scaffoldKey.currentContext!);

Figure 3.3.4.17 Code Snippet of Function to Update Admin Email in

edit_admin_profile_info.dart

Future updateAdminUser( g oldEmail, String newEmail

re.instance

newEmail}).catchError((error) =>
debugPrint( dmin Email Er ${error.tostring()}"));

await Fir nstance
.collection
.doc(newEmail

instance
.collection
.doc(oldEmail

Future senduUpdateEmail (St

senderEmail =
r smtpServer = gmail(senderEmail, ™

message =

.. from f senderemail,
ients.add(newEmail
ddA11([ "t

n Email

ait send(message, smtpServer);
newEmail: $sendReport');

debugPrint(
for ( pine
debugPrint(

Figure 3.3.4.19 sendUpdateEmail Function in edit_admin_profile_info.dart
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3.3.5 Online Communication Function Development

There are two methods implemented under the online communication module, which
are the online chat communication function, and the online voice call function. Both
methods are usable by the user and helper during an active session for the purpose of
communicating with each other for user to get the help required, while allow helper to
understand the situation or problem faced by the user. Here, the online call function is
developed with the use of Agora SDK, while online chat communication is utilizing the
use of Firebase server and stream builder as the widget to get updates on the chat and

images sent.

Agora is a free SDK compatible with Flutter that contributes to adding online
communication functions such as online video call, online voice call, and online chat
conversation to Flutter projects. In this project, the Agora SDK is implemented for the
purpose of allowing online voice call between the user and helper. First of all, an Agora
project is created at the Agora Developer console as shown in Figure 3.3.5.1 to gain
access to its API server and services, and the installing of Agora SDK package in the

project is done as the basic setup of the Agora SDK to the project.

When a user or helper starts an online voice call, the Agora engine is initialized by
triggering the initializeCallEngine function in Figure 3.3.5.2 to first request the
permission to use the mobile device microphone to allow the user or helper voice to be
recorded in the call, then the Agora engine is created and setup with the basic settings
for online voice call, together with the adding of event handler to allow the project
having control over the voice call in any event cases happen. When the setup is
completed, the project then enables the user or helper to join in the online voice call
through calling the joinCall function displayed in Figure 3.3.5.3. When the user or
helper is done having conversation over the voice call, the leaveCall function in Figure
3.3.5.3 is called after the user or helper selects the “End Call” button to trigger the
function to end the online call and close the Agora engine. The
sendCallMessagelnChatRoom shown in Figure 3.3.5.4 is also called when a user or
helper starts a call to send a chat message in the session as an indicator of the user or

helper has joined the online voice call channel.
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Next, the online chat communication is to allow user to communicate with the assigned
helper during an active session. This function mainly focuses on using stream builder
to communicate with Firebase server in getting the chat contents from the session
document to display to the user and helper. This is done by first creating a chatroom
map class containing the chatroom session information, such as the user ID, helper ID,
session ID, date, and rating. A chat map class is also created to store the chat content

values, such as message, sender ID, send time, content type, and image URL.

For the project mobile application, the chatroom is created through the buildChatRoom
function in Figure 3.3.5.5 and Figure 3.3.5.6 whenever user requests help from a helper
which both the user’s and helper’s email are stored as user and helper ID and used to
generate the chatroom session ID. After that, the user and helper can start
communicating with each other in the chatroom. The stream builder shown in Figure
3.3.5.7 is used for the chat page of user and helper to allow retrieving chat contents
from the Firebase server in a continuous stream to minimize latency. The user’s sent
text messages are saved to the Firebase through the sendMessage function in Figure
3.3.5.8, while user’s sent images from gallery or camera are saved through the
sendImages function in Figure 3.3.5.9. The two functions work together with the help

of the function shown in Figure 3.3.5.10.

The concept here is the Firebase server saves the text messages and images sent by the
user and helper, while the stream builder in the chat page continuously checks and
retrieves any updates on the chat contents from the Firebase and shows the updates of
the chat content in the chat page in descending order based on the time sent to have the
proper order of conversation between the two parties, making the online chat

communication possible.

When a chatroom session is complete, the chatroom is then removed for the purpose of
privacy conceal for the helper and the user. Before deleting the chatroom, the chatroom
session information and chat content is being transferred to a history class document
which saves the contents such as helper ID, user ID, session ID, rating, session date,
and duration of session, created in Firebase as a backup to save the data values. To

remove the active chatroom session, first the user’s and helper’s respective assigned
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helper and client id are removed, along with the helper QR through the function
endChatRoomSession in Figure 3.3.5.11. Then, the setHistoryAndClearChatRoom
function in Figure 3.3.5.12 and Figure 3.3.5.13 is called to create a history class for
saving the chatroom session information and chats through the createHistory function
in Figure 3.3.5.14. When the transfer of data is complete, the chatroom session is then

deleted to clear the chatroom record in the Firebase.

Furthermore, rating function is also applied for the helping session which is done for
the purpose of allowing user to optionally rate the help gained from the helper
throughout the session from one to five based on satisfaction. After the user gives the
rating for the helper, a rating class is created to save the rating and session information.
Using the setRatingForChatRoom in Figure 3.3.5.15, the rating is saved to the chatroom
before the data is transferred to the history class. If there is no rating given, then the

rating is saved as zero.

Hi ZhiYuan! Welcome to your Agora Console.

m Project Management

My Projects

Test Project 1 Created: 2022-06-13 Stage: Testing Security: Enabled Status: Enabled App ID: f1133552d4

Figure 3.3.5.1 Project Added in Agora Console
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preferences t Shared getInstance
setBool("
await Permission.microphone.request

agorakngine = createAgoraRtcEngine
await agoraEngine
.initialize(Rt ct(appId: await .getAppId()));

3

agoraEngine.registerEventHandler (RtcEngi
onJoinChannelSuccess: (connection, elap

st.showToast(ms

joinedcall =
bH
updateStatus();
>
onUserJoined: (connection, remoteuid, elapsed)
Flut howToast (msg: "H
if (Imounted iH

remoteuidGet = remoteuid;
b
updatestatus();
if (endcallTimer I=
endcallTimer!.cancel();

>

onUseroff
Fluttertoas
setstate

remotelidGet = remoteUid;
1

updateStatus();

endCallTimer i Duration(minutes:
debugPrint( ( 117);

or.of (context) . pushAndRemoveUnti
e(builder: (context) =>
se.route));

onAudioVolumeIndication:
(connection, speakers, speake ber, totalvolume)
debugPrint ("on io Tes und:$totalvolume™)
onLocalAudioStateChange connectio tate, errol
debugPrin k ${state.name}"

|joinedcall
joincall();

channelId: aw

options:
clientRoleType: ClientRo
channelProfile

)s

token:

uid: 1e1);

Future leavecall

setsState(() {
joinedcall =
remoteuideet

z e preferences E .getInstance();

preferences.setBool( "inCallN 1 R

t Chatr .updateCchatRoomCallstatus
(widget.userEmail}:${widget.helperEmail}"”,

t agoraEngine.leaveChannel();

Figure 3.3.5.3 joinCall Function and leaveCall function in in_call_screen.dart
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sendCallMessageInChatRool
setstate(() {
chat.message =
chat.photoUrl =
chat.contentType = @;
chat.time = DateTime.now().millisecondsSinceEpoch;

.setMessagesToChatRoom(chatRoomId!, chat);
i .sendNotificationMessage(widget.helperEmail,
ge ?? " has en d tt all «

3

chatController.animateTo(
chatcontroller.position.maxScrollextent,
duration: Duration(milliseconds: 58),
curve: Cur .ease0ut,

helperId)

]
userId:$helperId”;
checkPrevious = await searchPreviouscChatRoom(userId, helperid);
checkPrevious
if (checkPrevious) {
debugPrint i
{
room.userId = userId;
room. helperId = helperId;
room.chatRoomId = newChatRoomId;

").format(Da e.now());
m) . catcher onerror

e Firesotre ch for chatroom

m chatRoom)

.collection

.doc( '$userId:$helperId’
.set(chatRoom. toMap()
.catcherror((error) {

)3

Future<bool> searchPreviousChatRoom userId, String helperId)
snapshot = a i ires .instance
.collection
.doc("$user
-get();
if (snapshot.exists
debugPrint ("Th

debugPrint("No P
return

Figure 3.3.5.6 Extended Functions for buildChatRoom Function in
chatroom_model.dart
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child:
stream: Fi
.collection(
.doc (chatRoomId)
.collection(
.orderBy( ' time
.snapshots(),
builder: (context, snapshot) {
if (snapshot.hasData) {
if (snapshot.datal.docs.isNotEmpty
return Lis Jilder(
controller: chatcontroller,
physics:
itemCount:
itemBuilde

S Map<String, dynamic>>>

instance

descending:

t context, int index) {
: snapshot.data!.docs[index]
.data()
[}
? snapshot.data!
.data()['n E
: snapshot.data!.docs[index]
.data() rl'],
fromuser: snapshot.datal.docs[index]
.data()[ 1d"]
widget.user.email
2
: snapshot.data! .docs[index]
en ]2

contentType
.data()['c

0,

Figure 3.3.5.7 Stream Builder Code Snippet in chat_page.dart and
helper_chat_page.dart

sendMes
message.text.i

setstate(() {
chat.message
chat.photourl =
chat.contentTyp:

if

r message)

message .text;

3

= @;

chat.time = DateTime.now().millisecondsSinceEpoch;

().setMessagesToChatRoom(chatRoomId!, chat);
loti
.sendNoti
setstate(() {

messageController.text =

ficationMessage(widget.helperkmail, message.text);

P

it (chatController.hascClients) {
setstate(
getsBinding.instance.addPostFrameCallback(
chatController.animateTo
chatController.position.maxScrollExtent,
duration: Duration{milliseconds: 5@),

curve: Cl .ease0ut,

Figure 3.3.5.8 sendMessage Function in chat_page.dart and help_chat_page.dart
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sendImage (S image) {
if (image
setState(
chat.message = 3
chat.photourl = image;
chat.contentType :
chat.time = DateTime.now().millisecondsSinceEpoch;

s

if (chatController.hasClients
setState( {
Binding.instance.addPostFrameCallback((_) {
chatController.animateTo(
chatController.position.maxScrollextent,
duratio Duration(milliseconds: 5@),
curve: s.ease0ut,
)i
1
1

Figure 3.3.5.9 sendlmage Function in chat_page.dart and help_chat_page.dart

chatRoomId, HelpChat chat)

.collection("chat
.doc(chatRoomId
.collection( cha

.add(chat.toMap()
.catchError((onError) {
debugPrint (onError.toString

Figure 3.3.5.10 setMessagesToChatRoom Extended Function in sendMessage and
sendImage Function

Future endChatRoomSessiol ing chatRoomId, double rating)
st<String> getEmails hatRoomId.split(":");
getEmails[@], helperId = getEmai
helperDataRemove = <String
helperDataRemove ient’
setRatingForchatRoom(chatRoomId, rating);
await Fir eFi e.instance
.collection( 'us
.doc(userId
.update 3
await Fir eFir e.instance
.collection(’
.doc(helperId
.update(helperDataRemove) ;

bs

Figure 3.3.5.11 endChatRoomSession Function in chatroom_model.dart

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR

96



CHAPTER 3 SYSTEM DESIGN

Future setHistoryAndClearChatRoom atRoom chatRoom)

rmat I-dd HH:mm:
String chatRoomStartTime = chatRoom.createDatel;
int duration = calculateDurationBetweenTime(chatRoomStartTime, timeNow);

await createHistory(chatRoom.helperId!, chatRoom.userId!,
chatRoom. chatRoomId!, chatRoom.rating!, timeNow, duration
.then((value) as
t Fi Fi
.collection(
.doc(chatRoom.
.collection(
.get()
.then((chats C
P element in chats.docs) {
hat data = H at.fromMap(element.data
await Fire = .instance
.collection(
.doc(value)
.collection

await Fir eFir .instance
.collection( " chatRoom" ]
.doc(chatRoom.chatRoomId)

.collection(
.doc(element.id)

.instance
.collection('c xoom” )
.doc(chatRoom. chatRoomId)
.delete();

irn (DateFormat(")
.parse(endTime)
.difference(DateForm

.inSeconds);
.

> createHistory g helperld, String userId, String chatld,
docIdGet, int duration {

history
helperid = helperId;
userId = userId;
rating = rating ?? o;
chatRoomId = chatId;
duration = duration;
date = DateHandler().getTodayDate();
Fi instance
.collection '
.doc(docId
.set(history.toMap()
.onkrror( (error, stackTrace) {
debugPrint ("Er ${error.toString()

return docId;

Figure 3.3.5.14 createHistory Function in history_model.dart
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Future uploadRating(
await Firebas

.collection(c
.doc(record.chatRoomTd
.update({'rating’: record.totalRating});

Figure 3.3.5.15 setRatingForChatRoom in rating_model.dart

3.3.6 QR Identification Function Development

The purpose of QR identification function is to allow user to identify the random
assigned helper if they have personally agreed to have a physical meeting for personal
security. The concept behind QR identification method is to provide user a QR scanner
with the assigned value of helper QR created when user requested help from a helper
in the project mobile application. On the other hand, the assigned helper is provided
with the QR generator to display the helper QR for the user to scan and identify whether
is he or she is the correct one. The helper QR value is generated using the
createHelperQr function in Figure 3.3.6.1 with the format of using the user ID and
helper ID combined with 6 random numbers. The generated QR value is then saved in
the Firebase at the helper’s document. As for the QR scanner and QR generator, the
Flutter plugin tools are used to add in the QR scanner and QR generator functionality
into the project mobile application. When the user selects to open the QR scanner, the
QR value supposed to be scanned is retrieved from the Firebase through the assigned
helper document by using the retrieveHelperQR function as shown in Figure 3.3.6.2.
Here the permission to use the mobile phone camera is asked before proceeding to show
QR scanner interface as it involves accessing dangerous permission. If no permission
is given the user is unable to use the QR code scanner. On the other hand, when helper
selects the icon button to show the QR code, the project mobile application also uses
the retrieveHelperQr function to retrieve the QR code from Firebase to add in the value
to the QR code generator to create a QR for scanning. When user gets a successful scan,
a success overlay messages is shown over the QR scanner. If user gets an invalid or
wrong QR code scanned, an error message is shown to user instead. The main structure
for user’s QR scanner and helper’s QR code generator can be seen in Figure 3.3.6.3 and
3.3.6.4.
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Future<String> createHelperQr(string userId, String helperId) a
int randomEndNumber = Ra .nextInt(900eee) + 100000;
n = "$userId:$helperId:$randomEndNumber” ;
instance
.collection( ‘use
.doc(helperId.tostring()
.update({ 1 createQr.tostring()}
.onError({error, stackTrace) => debugPrint(error.toString())
.then( (value) {
debugPrint( U helper $helperid”);
bs

*n createQr;

ng helperId)

estore.instance.collection
if (snapshot.exists && snapshot I=

if (snapshot.data()!.isNotEmpty) {

grCode = snapshot.data()!['g

urn grCode;

} {

debugPrint null™);

return grCode;

.doc(helperid).get();

child:
key: qrScann
cameraFacing: Cam
onQRviewCreated: (grviewcontroller) {

buildviewGetResults(qgrVviewController);

bordercolo o grey.withopacity(e.7),
overlayCol .white6e,
borderrRadius

borderwidth: 1,
cutoutsize: widget.size,

)s
onPermissionSet: (controller, permission) {
permissionHandling(context, controller, permission);

1
’

data: grcode!,

gapless:

version: Qrvi

padding:

semanticslLabel N
backgroundColor: ors.white24.withopacity(e.5),
foregroundColor: black,

Figure 3.3.6.4 QR Generator Main Code Snippet in qr_generator_helper.dart
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3.3.7 Helper Finder Function Development

The helper finder function is developed to allow user to request for help from available
helpers from the project mobile application, which the user or helper does not need to
save any contacts or book any sessions in the project mobile application. This function
is mainly developed with Dart language which focuses on the data communication
between project mobile application and Firebase server as the browsing technique over
the list of users from the Firebase Firestore is required. To search for available helper,
the five main criteria are the user account type is “Helper”, the helper is not the user
himself/herself, the helper status is on, the helper email is not the administrator email,
and the helper is currently not in an active session. In Figure 3.3.7.1, the function

getHelper is the main function used to search for available helper from the Firebase.

First of all, a helper list is created to store the list of available helpers’ emails that
fullfills the five criteria mentioned. Based on the five criteria, the Firebase returns the
list of available helpers’ emails to the helper list. Then, a random number index is
created between zero and the maximum length of the list. The random number index is
then used to select one of the available helpers’ emails from the list, to achieve the
random assign system. When the available helper’s email is chosen, it is then used to
retrieve the helper information from the Firebase to be returned as user class value for
the function. On the other hand, if there is no available helper, the returned value is null.

Continuing from here, this concept is then moved on to be used in the assignHelper
function shown in Figure 3.3.7.2, which is the main function to be used in the project
mobile application to assign helper for the user. After a helper is found for the user, the
QR session code for the helper is created and updated to the helper user document,
together with the update of helper’s client and user’s helper assigned. Then, a session
between the user and helper is created. When this process is complete, the user is
properly assigned to an available helper and can start requesting the help needed. On
the other hand, if the previous getHelper function returns null, the assignHelper

function shows an error message to the user that currently there are no available helpers.
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listSnapshot ait Fire eFi e.instance

.collection(

.where('email’, isNotEqualTo: user!.email)

-where("admin’, isEqualTo: )

-where(’ 1 *, isEqualTo: )

-where(’ isEqualTo: )

.where(’ t ', isnull: )

-get();

( snapshot in listSnapshot.docs) ({
helperID.add(snapshot.data
debugpPrint(snapshot.data

b

if (helperID.isNotEmpty)
dom random dom (
int max = helperID.length;

int randomIndex = random.nextInt(max);
(randomIndex >= @) {
Documentsnapshot snap: i e.instance
.collection( ‘u
.doc( (helperID[randomIndex]).toString()

*N. fromMap(snapshot.data());
ification().sendNotificationMessage
r.emaill, ”
rn helperuser;

} {
debugPrint
retur

Future assignHelper( N user)
setstate(() {
startFinding =

1
5)s

.getHelpﬁe' user) .then((Usern? value)
f (value != ) {
setState(() {
helper = value;
user.currentHelper = helper!.email;
helper!.currentclient = user.emai

}

N().createHelperQr(user.emaill, helper!.emaill).then((value) {
I.getQR = value;

.updateUserInformation(helper!);

.updateUserInformation(user);

.buildChatRoom(user.email!, helper!.emaill);
setState(() {
chatRoomId er. i helper!.email}
debugpPrint("” ${helper!.emaill

debugPrint
oldMe
conten

T

Future.delayed Duration(seconds:
setState(
startfFinding =

Figure 3.3.7.2 assignHelper Function in home_page.dart
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3.3.8 Offline Module Development

The offline module is developed to listen to the internet connection changes when using
the project mobile application. This is considered a crucial handling for the project
mobile application as most of the functionality provided in the project mobile
application requires internet connection, and thus this offline module is developed for
the purpose of allowing user to continue ask for help through the project mobile
application even in the situation where internet connection is not available. First of all,
a Boolean variable is declared together with an internet connection listener function as
shown in Figure 3.3.8.1, which this listener is created using the Flutter plugin libraries.
This listener is added to two locations, which are the main file of the project mobile
application to be able to listen on the changes on internet connection throughout the use
of the project mobile application, and at the offline page file to listen to updates on
internet connection when the user is back online. The Boolean variable is set to true if
there is internet connection, which allows user to go back using the functionalities in
the project mobile application, and it is set to false if there is no internet connection
which the user is directed to the offline page.

When in the offline situation, the user is still able to ask for help through contacting
UTAR through mobile SMS communication or direct mobile phone call, which this can
be done using the URL launcher service from Flutter as shown in Figure 3.3.8.2. The
user is directed to the default SMS communication platform if user chooses to
communicate via SMS messaging and to the default mobile phone dialler screen if user
chooses the phone call option. As this involves the use of mobile services, the user is
asked to permit the permission to use the mobile SMS and phone call services before
continuing. Therefore, unless the user permits the permission to use the SMS
communications service and mobile phone call service, the mobile application does not

have access to these services.
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Future checkInte
isOnline t In cker().hasConnection;
debugPrint
if (lisonline
setstate(() {
showLeading =

131

subscription
sten((connection) async {

debugPrint
isOnline = t Internet .hasConnection;
debugPrint ine?
if (lisonline
setState(() [{
showlLeading

setState(() {
showlLeading

snackBar(content: Text("Ba

setstate(() {
showlLeading =

Future makeContact(String link) a
Uri url = Uri.parse(link);
t launchurl(url)

))s

Figure 3.3.8.2 URL Launcher Function in offline_page.dart

3.3.9 Administrator Module Development

The administrator module contains the administrator controls to handle the data in the
project mobile application server, while also includes the application data analysis to
conduct analysis on the application data, such as the number of new registered users,
application usage count, and the overall duration of sessions created between the users

and helpers.
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3.3.9.1 Administrator Control Development

For this project, administrator module is implemented to allow the administrator having
full control over the backend data saved in the project mobile application Firebase
server. This is for the purpose of bringing ease for the administrator in handling the data
in the Firebase server through the project mobile application instead of opening the
Firebase console to handle the data, which provides more interactive and simple user
interface design for administrator to view on the data from the Firebase server in a
clearer and more understandable way to not confuse the administrator. This also allows
more simple handling of data as controls such as editing and deleting can be easier
through simple taps on the mobile device, to make handling of data more efficient and
effective. The main administrator controls provided for the admin are the user
management controls and the history sessions management, which involves the

viewing, editing, and deleting of data.

For the user management controls, the administrator can first of all view on the list of
users, helpers and inactive users at the list of users, helpers, or inactive users page,
which here the stream builder is used to fetch the list of related accounts based on
criteria set for the stream, such as the account email not being the administrator account
email and the account type preferred, and for inactive user the stream is connected to
the inactive user collection instead of the user collection. The Figure 3.3.9.1.1 shows
the stream builder for list of users, Figure 3.3.9.1.2 for the list of helpers and Figure
3.3.9.1.3, and Figure 3.3.9.1.4 with stream from Figure 3.3.9.1.5 for the list of inactive
users. When the administrator chooses to view one of the accounts at the account details
page, the getinfo function in Figure 3.3.9.1.5 and Figure 3.3.9.1.6 is called to retrieve
the account details from the Firebase server. For the user and helper, the administrator
also has privilege in editing the account information such as the account name, phone
number, gender, and status, which TextEditingControllers and forms are used to
validate the new values before saving into the Firebase server. Here the administrator
can also set the users and helpers’ account status to inactive by selecting the icon button
provided to trigger the moveUserTolnactive function shown in Figure 3.3.9.1.7 to
migrate the account information from the user collection to the inactive user collection,
to not allow them gaining access to the project mobile application. On the other hand,

the setUserToActive function in Figure 3.3.9.1.8 is used to set the inactive user account

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR
104



CHAPTER 3 SYSTEM DESIGN

status to active instead by migrating the account information from the inactive user
collection to the user collection. Furthermore, the administrator can choose to contact
users, helpers, and inactive users through either direct phone call with the phone number
saved in the account, or through email communication to the email account using the
SMTP service implemented in the project mobile application. If the administrator
chooses to contact through direct phone call, the code snippet shown in Figure 3.3.9.1.9
is used to trigger the launchUrl function that allows the project to redirect administrator
to the mobile device dial screen with the account phone number if the permission to
access to mobile phone call is given, else the administrator is unable to be directed to
the mobile device dial screen. On the other hand, if the email communication is chosen,
a pop-up dialog is displayed to allow administrator to type in the message to be
delivered and passed to the sendUpdateEmail function shown in Figure 3.3.9.1.10 to
use the implemented SMTP service to send the email message from the project mobile
application using the default email address and key password added without having to

use external email communication platform.

As for the history session management, the administrator can view on the list of history
session involving a specific account either being the user account or the helper account
in the history session for the users, helpers, and inactive users. If the administrator
selects on the user request counter on the account details page, the administrator will
be directed to the list of history session page, which the function getUserRequestHistory
in Figure 3.3.9.1.11 is triggered to retrieve the list of history sessions as list of document
snapshots that have the account as the user ID and the order of the list is then set to
reverse so that when it is displayed, the list of history session is arranged based on the
time added to the server in descending order. On the other hand, if the helper duty
counter on the account details page is selected instead, then the getHelperHelpHistory
function in Figure 3.3.9.1.12 is triggered instead to retrieve the list of history session as
list of document snapshots that have the account as the helper ID. At this point, the
administrator can also view on the chat history in the history sessions by stream builder
as shown in Figure 3.3.9.1.13 to listen to the stream in Figure 3.3.9.1.14 to fetch the
history chat conversations in the history sessions. Furthermore, if the administrator
decides to delete the history session, the administrator can select the “Delete” icon

button provided to trigger the deleteHistoryDocument function in Figure 3.3.9.1.15 to
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search for the history session in the Firebase server based on the reference

remove it permanently from the Firebase server.

body: loading
? loadingWait()

1 Str uilder<Qu shot<Map<String amic>>>(

stream: Fireba instance
.collection('use
.where( , isNotEqualTo: adminEmail)
.where( per”, isEqualTo:
.snapshots(),

builder: (context, snapshot) {

if (snapshot.connectionState ==
r loadingWait();
e if (snapshot.connectionState ==

snapshot.connectionState == Connectionstat:
if (snapshot.hasData && snapshot.datal.docs.

.color2.withopacity(e.8),
colors.withOpacity(e.8),

builder
itemCount: snapshot.data!.size,
itemBuilder: (context, index) => U
rawData: snapshot.data!.docs[index].

.collectio
.where(
.where("isHelper", isEqualTo:
.snapshots(),
builder: (context, snapshot) {
if (snapshot.connectionState =
n loadingWait();
F pshot.connectionstate

colorl.withopacity(e.4),
builder
snapshot.data!.size,
itemBuilder: (context, index) => He
rawData: snapshot.data!.docs[index].data(
e if (snapshot.datal.s

return

arn loadingWait

ID to then

Figure 3.3.9.1.2 Stream Builder to Fetch List Of Helpers in list_of helpers.dart
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builder: (context, snapshot

if (snapshot.connectionState
snapshot.connectionState
turn loadingWait();

} else if (snapshot.connectionstate
snapshot.connectionState ne

if (snapshot.data!.docs.isNotEmpty &%
snapshot.datal .size I= @)

return tainer
decoration:
gradient: L
nt.bottomLeft,

.fromARGB(255, 82, 18@, 145),
.fromARGB(255, 6, 154, 102),

child: L .builder(
itemCount: snapshot.datal.size,
itemBuilder

Figure 3.3.9.1.3 Stream Builder to Fetch List of Inactive Users in
list_of banned_users.dart

amic>>> inactiveUserstream() {
return FirebaseFirestore.instance.collection( inactiveUs ).snapshots();

Figure 3.3.9.1.4 Stream Used to Fetch List of Inactive Users in
list_of banned_users.dart

Future getInfo(
setstate(() {
loading = R

ri?> getUserInfo(String email)

userInfo =
ait FirebaseFirestore.instance.collection( user').doc{email).get();
if (userInfo.exists) {
N.fromMap (userInfo.data());

userInfo it Fi i instance
.collectiol i

N currentUser = U \. fromMap (userInfo.data());
P currentuser;

c error
debugPrint(error.tostring());
return

Figure 3.3.9.1.6 getUserInfo Function in user.dart
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movelUserToInactive N user) 3 ‘
)1d setInactiveUser = convertImportantData(user);

.collection(| inacti
.doc{user.email)
.set(setInactiveUser.toMap

debugPrint ( i r :${error.tostring()}"))
.then((value
debugPrint (“"User ${setInactiveUser.email} mo to Inact

it Fire eFirestore.instance

.collection( ")

.doc{user.email)

.delete()

.then((value)

debugPrint {setInactiveUser.email}

.onkrror((error, stackTrace) =>

" in ti r: ${error.toString()
firebaseError
{firebaseError.tostring()}");

Future setUserToActive(User0ld oldData, String email)
user = User0ld().set0oldDataToNewUser(oldData);

it Fir i .instance
.collection("use
.doc(email)
.set(user.toMap())
.then((value) {
erold().removeInactiveUser(email);

h (error
i to acti ${error.toString()}");

mission.phone.isGranted;

Uri.parse(
fwidget.user.phone}
it launchurl(calluser
ertoast.showToast
msg.

} else {
debugPrint
"Erro 0
if (!mounted) r
es ng

${widget.user.name}!")

mounted) n;
scaffol senger.of (context)
. showSnackBar( Snac
content: Text(
"pl 1low p
n.phone. request(

Figure 3.3.9.1.9 Code Snippet to Direct Call Account User in
view_user_info_body.dart and inactive_user_info_page.dart
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endUpdateEmail (
newEmail, String title, String messageText)

message =

..from = l
..recipients.add(
..ccRecipients.addAll(
..subject ‘$title $date’
..html =" >

send(message, smtpServer);
debugPrint("Ema sent to $newEmail: $sendReport’);
} on Mail {
debugPrint
debugPrint(e.message);
for p in e.problems
debugPrint('P m: ${p.code}: ${p.msg}');

listofchatRoom
.collection i
.where
.get
.catchError
error.toString
5)s
if (listofChatRoom.docs.isNotEmpty
irn listofChatRoom.docs.reversed.tolList();

debugPrint("nNO
return

3

getHelperHelpHis
listofChatRoom = awai
.collection
.where("helperId”, isEqualTo: email
.get
.catcherror( (error) ff|

debugPrint ( e d Roon ${error.tostring()}");
return

W

if (listofchatRoom.docs.isNotEmpty

return listofChatRoom.docs.reversed.tolist();

debugPrint("NO Related ChatRoom Found!™);

Figure 3.3.9.1.12 getHelperHelpHistory Function in admin.dart
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stream,
builder: (context, snapshot)
if (snapshot.connectionstate
snapshot.connectionState
eturn loadingWait();
if (snapshot.connectiol
snapshot.connectionState C
debugPrint( s: ${snapshot.datal.

ur.color2,
.colors,

child: snapshot.datal.docs.isNotEmpty
.builder
ler: controller,
physics:

time: snapshot.data!.docs[index].data(
messageContent: s h docs[index]

]

: snapshot.datal.
.data()
contentType:
.dat
sendEmail:
snapshot.datal .docs[index].data()
fromUser:
snapshot.data!.docs[index].data()[
widget.email
?

E

Figure 3.3.9.1.13 Stream Builder for Retrieving Chat History in

admin_view_chatroom_history.dart

amic>>> chatStream(String uid) {
urn Firebas
.collectio
.doc(uid)
.collectiol )
.orderBy("time"”, descending:
.shapshot

Figure 3.3.9.1.14 Stream Set For Retrieving Chat History in
admin_view_chatroom_history.dart

deleteHistoryDocument(String uid)

instance
.collection(’
.doc (uid)
.delete()

.then((value) => debugPri
.onError((error, stackTrac
debugPrint ("D hi y C :${error.tostring()}")

h (erro
debugPrint (" hi um ${error.tostring()}");

Figure 3.3.9.1.15 deleteHistoryDocument Function in history _model.dart
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3.3.9.2 Application Data Analysis Development

Apart from administrator controls, the administrator module also includes the
application data analysis which shows the analysis done on the application data, such
as the number of new registered users, application usage by users and helpers, and the
overall sessions duration between the users and helpers based on different time
intervals. This is to allow the administrator to quickly grasp on the overall user trends
in the project mobile application, while also view on the summary of the sessions made
between the users and helpers to understand the main factors or problems faced by
university students nowadays and what are the high rated answers given by the helpers.
Based on the overall session duration time needed, the administrator can also
understand the criticality of impact of the problem faced as the longer the time needed
to finish the session, the more critical the impact faced. For this purpose, three graphs
are added into the project that visualizes these data, which are the bar chart for the
number of new registered students, line chart for the application usage by users and
helpers, and another line chart for the overall session duration. These charts can change
between different time intervals at either for recent three months, recent three years, or

the whole present year categorized by months.

For the bar chart of the number of users, first the list of registered users is retrieved
from Firebase based on criteria months or years given by the project mobile application
whenever the administrator chooses to view the bar chart at different time intervals, for
example for viewing months and whole present year, the list is retrieved based on month
input, and for years the list is retrieved based on year input. The Figure 3.3.9.2.1 shows
the getNewUserByMonth function used to retrieve the list by month input, and Figure
3.3.9.2.2 shows the getNewUserByY ear function used to retrieve the list by year input.
After the list is retrieved, the main function returns the list size as integer number
indicating the number new registered user found based on the time criteria, which then
the data is inputted into the table as shown in the example in Figure 3.3.9.2.3 for the
bar chart tables involved. Then, the maximum y-axis value is calculated by comparing
for the highest value between the data retrieved and used the ceilToDouble function to
round up the value to the nearest tens, which then the value is passed to the
returnHighestNumber function to return the final rounded whole number for the

maximum Y'-axis value. The example code snippet is shown in Figure 3.3.9.2.4 and
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Figure 3.3.9.2.5. Besides, the minimum value is also obtained through comparing of
data values to be used as the interval values of the chart, which then the value is passed
to the roundToDouble function to round up the value to the nearest whole number,
which an example is shown in Figure 3.3.9.2.6. When the data is prepared, the
SfCartesianChart package is used to generate the bar chart with the data input values
provided to the chart, which here the administrator can view on the detailed data on the
number of new registered users based on different time intervals set. The Figure
3.3.9.2.7 shows the code snippet used to generate the bar chart with the

SfCartesianChart package.

For the application usage of users and helper, first the list of history sessions is retrieved
from Firebase based on the time interval set using the getNumberOfUsesByMonth for
month intervals, and getNumberOfUsesByYear for year intervals, which the functions
are shown in Figure 3.3.9.2.8 and Figure 3.3.9.2.9 to get the integer number of the
number of usage done by the users and helpers to be passed into the line chart as shown
in the example code snippet in Figure 3.3.9.2.10 .Then, using the similar comparison
method and returnHighestNumber function, the maximum Y-axis value is generated to
be used in the line chart, as well as the comparison of minimum value and
roundToDouble function to generate the interval value for the line chart. The Figure
3.3.9.2.11 and Figure 3.3.9.2.12 shows the example code snippet in getting the
maximum y-axis value and interval value. Figure 3.3.9.2.13 shows the code snippet of

the SfCartesianChart package used to generate the line chart.

As for the overall session duration, the list of history sessions is first being retrieved
from Firebase based on time interval set, which here the calculation of duration is done
by summing all the duration obtained from the list of history sessions to then be divided
by the number of history sessions found, to obtain the average of time duration in
seconds, which the Figure 3.3.9.2.14 shows the function for retrieving overall duration
based on month input interval, and Figure 3.3.9.2.15 shows the retrieving overall
duration based on year input interval. When the required overall session duration is
obtained, the data is then converted into minutes before adding to the chart data as
shown in Figure 3.3.9.2.16 for the purpose of more organized Y-axis value. As same as

the previous chart, the comparison of the data values is done for getting the maximum
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Y-axis value and also the minimum value as interval value for the line chart, which is
shown in Figure 3.3.9.2.17 and Figure 3.3.9.2.18. Finally, the line graph for the overall
session duration is generated after passing the values to the SfCartesianChart package
widget, which the code snippet used is shown in Figure 3.3.9.2.109.

Furthermore, the capability to search for the related session based on the longest and
shortest duration found based on either month or year input is added for the overall
session duration analysis for the purpose of allowing administrator to investigate the
history sessions involved. When the administrator long presses the value points of the
line graph for the overall session duration line graph when displaying the month charts,
the getListOfHighestSession function showed in Figure 3.3.9.2.20 is triggered is first
search for the longest duration with the help of the getLongestDuration function in
Figure 3.3.9.2.21 by comparing the duration of the session found based on the month
selected for this year, which then the returned longest duration value in seconds is used
to the set a range of minimum the shortest duration minus thirty seconds to the
maximum of shortest duration plus thirty seconds. The range is then used to locate the
list of sessions which have the duration within the range set and saving the session ID.
When completed, the list of session ID is returned to then be used to get the details of
the sessions to display to the administrator. The same theory is applied in finding the
list of session ID relating to the shortest duration, which the function
getListOfShortestSession in Figure 3.3.9.2.22 is used to locate the list of sessions
related to the shortest duration, together with the help of getShortestSessionDuration in
Figure 3.3.9.2.23 to compare out the shortest session duration based on the month
interval. On the other hand, if the value point of the line graph for the overall session
duration line graph when displaying the years chart is long pressed, the
getListOfHighestSession function in Figure 3.3.9.2.24 is triggered instead to retrieve
the list of session related to the longest session based on the duration identified by the
getLongestDurationInYear function shown in Figure 3.3.9.2.25 by comparing out the
longest session duration found based on the year input , which the list of longest session
ID is retrieved to use it to retrieve the sessions’ information to be displayed to the
administrator. Similarly for the shortest duration, the getListOfShortestSessionInYear
in Figure 3.3.9.2.26 and the getShortestSessionDurationInYear in Figure 3.3.9.2.27 are

used to locate the list of session ID related to the shortest duration based on year input.
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Future<int> getNewUserByMonth(int month)
int count = @;
snapshot = Fir Fire e.instance.collection("u ") .get();
it (snapshot.docs.isNotEmpty
for ( oc apshot.docs) {
if (Date dler().parseHistoryDate(doc inDate”]).month == month)
count +=

Future<int> getNewUserByYear(int year) a
int count = @;
snapshot g r nstance.collection("u
if (snapshot.doc:
( doc in snapshot.docs) {
if (DateHandler().parseHistoryDate(doc["joinDate"]).year == year)
count += 1;

debugPrint(“Error in this month!™);
return @;

Figure 3.3.9.2.2 getNewUserByYear Function in app_data_controls.dart

getUserThisMonth B ) trols
-getNewUserByMonth(DateHand getThisMonthInInt());
getUserLastMonth
.getNewUserByMonth
getUserLast2month =
.getNewUserByMonth

getMax = 8;

if (getUserThisMonth > getUserLastMonth
getMax = getUserThisMonth.ceilToDouble();
else it (getUserLastMonth > getUserLast2month
getMax = getUserLastMonth.ceilToDouble();

e

getMax = getUserLast2Month.ceilToDouble();

getMax = returnHighestNumber(getMax);

Figure 3.3.9.2.4 Code Snippet Example To Find Maximum Y-Axis Value in
app_user_chart.dart
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e returnHighestnumber (dou number) {
debugPrint i
double a
debugPrint

debugPrint
umber - a;
: $comparel™);

d le compare2 - number;
debugPrint $compare2
le finalvalue (comparel > compare2) ? b : aj
if (finalvalue o) i
finalvalue = finalvalue + 1
debugPrint (" ( nal value $finalvalue” _',|
}j else {
finalvalue finalvalue + 5).ceilToDouble();
debugPrint (" al lue $finalvalu Z

rn finalvalue;

Figure 3.3.9.2.5 returnHighestNumber in data_model.dart

if (getUserThisMonth < getUserLastMonth &&
getUserThisMonth < getUserLast2Month
intervalCount = getUserThisMonth.roundToDouble();
if (getuserLastMonth < getUserLast2Month &&
getUserLastMonth < getuserThisMonth
intervalCount = getUserLastMonth.roundToDouble();

intervalCount = getUserLast2Month.roundToDouble();

if (intervalCount
intervalCount = 2;
if (intervalCount > 10
intervalcCount = (intervalCount / 1@).floor() * 10;

Figure 3.3.9.2.6 Code Snippet Example To Find Interval Value in
app_user_chart.dart

child: anChart(

title: C Title(text
legend: isvisible

primaryxaxis
labelstyle
fontsize

)s
edgelabelPlacement:
labelPosition

rangePadding

primaryYAxis: Numer
labelstyle:
fontsize

s

minimum: @,

decimalPlaces: o,

maximum: getMax,

interval: intervalCount
tooltipBehavior: tooltip,

serie:
Column U
dataSource: dat
xvalueMapper: ( rtData data, _
data.label,
yvalueMapper: ( ChartData data, _
data.count,

Figure 3.3.9.2.7 Code Snippet For Bar Chart in app_user_chart.dart
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e<int> getNumberofUsesByMonth(int month

int count = @;

snapshot =
it Fi i instance.collection("hi ).get();
if (snapshot.docs.isNotEmpty) {
doc in snapshot.docs) {
r().parseHistoryDate(doc[" ) .month == month &&
ler().parseHistoryDate(doc ).year ==
Handler().getYearAsInt(@)

1stance.collection(’
{
doc in snapshot.docs) {
if (DateHan ~() -parseHistoryDate(doc["d
count +

.getNumberofUsesByMonth
getLast2Month 0
.getNumberofUsesByMonth eHandler().getLast2MonthInInt());
debugPrint
"Last 2 Month $getlLast2Month, Last Month $getlastMonth, This Month $getThisMonth");

label: el B .getLast2Month(), count: getLast2Month),
S ChartD.
dler().getLastMonth(), count: getlastMonth),

.getCurrentMonth(), count: getThisMonth),

Figure 3.3.9.2.10 Snippet Example To Input Data to Chart in
app_usage_chart.dart

getMax = @;

if (getThisyear > getlLastYear
getMax = getThisYear.ceilToDouble();
e if (getLastYear > getlLast2year
getMax = getlLastyear.ceilToDouble();

getMax = getlLast2vear.ceilToDouble();

getMax = returnHighestNumber(getMax);
Figure 3.3.9.2.11 Code Snippet Example To Find Maximum Y-Axis Value in
app_usage_chart.dart
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if (getThisyear < getLastYear &% getThisYear < getlLast2Year
intervalCount = getThisYear.roundToDouble();
getLastYear < getlLast2year && getlastYear < getThisYear
= getlastYear.roundToDouble();

intervalCount = getLast2Year.roundToDouble();

if (intervalCount
intervalCount = 2;
if (intervalCount > 10
ntervalCount = (intervalCount / 10).floor() * 18;

Figure 3.3.9.2.12 Code Snippet Example To Find Interval Value in
app_usage_chart.dart

child: SfcartesianCh

title: ChartTitle(text:
legend: Leg isvisible:
trackballBehavior: Trac
enable: )
activationMode:
tooltipSettings: In
enable: g
textstyle:

fontWeight: Fontl

color: HAdmi; ur.colorl.withopacity(e.7))

primaryXAxis:
labelstyle:
fontsize: 1e,
fontWeight: FontWeigh
color: Oadmi
)s

edgelabelPlacement:
rangePadding

primaryYAxis: Nume
labelStyle: Text
fontSize: 14,
fontWeight: Fontl
color: OadminColour.color3,
)s
minimum: @,
maximum: getMax,
interval: intervalCount,
edgelLabelPlacement: elPlacement.shift),
tooltipBehavior: tooltip,

, String>>

4000,

Ma

height: 12,
width: 12),
datalLabelSettings: Data
isvisible: , showZerovalue:
datasource: data,
xValueMapper:
data.label,
yvalueMapper:

name:
color:

)),
Figure 3.3.9.2.13 Code Snippet For Line Chart in app_usage_chart.dart
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Future<int> getoOverallUseTimeByMonth(int month)
int total = @;
int duration =
int getAverage g
string currentMonth = DateHandler().getMonthInString(month);
snapshot = t Fi instance.collection("h
snapshot.size != @
~ ( doc in snapshot.docs) {
if (doc.data().isNotEmpty
Time getDate = D dler().parseHistoryDate(doc.data()[" S5
getHistoryMonth = D andler().changeToMonthstring(getDate);
if (getHistoryMonth currentMonth &&

total += 1;

1

I

if (duration > @) {l
getAverage = (duration / total).round();
e I

sl
getAverage = @;

Future<int> getOverallUseTimeByYear(int year)
int total = @;
int duration
int getAverage

doc in snapshot.docs) {
if (doc.data().isNotEmpty)
Time getDate = Da dler().parseHistoryDate(doc.data()["d
if (getDate.year year

duration += int.parse(doc.dat: duration”].toString());
total += 1;
debugPrint("Duration: $duration”);

}
}
if (duration > @) {

getAverage duration / total

debugPrin 1: $total™);

getAverage = 0;

rn getAverage;

.getOveralluseTimeByMonth(Dat ().getTh
getDurationLastMonth = changeDurationToMinutes(a pDataContro
nt
getDurationLast2Month = changeDura
.getoOverallUseTimeByMonth(Dat

data =
urati
label: eHanc getLast2Month minutes: getDurationLast2Month),

getLastMonth(), minutes: getDurationLastMonth),

getCurrentMonth
minutes: getDurationThisMonth), A

Figure 3.3.9.2.16 Code Snippet Example To Input Data To Chart in
app_overall_session_duration.dart
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getMax = @;

if (getDurationThisMonth > getDurationLastMonth
getMax = getDurationThisMonth.ceilToDouble();
: if (getburationLastMonth > getDurationLast2Month
getMax = getDurationLastMonth.ceilToDouble();

getMax = getDurationLast2Month.ceilToDouble();

getMax = returnHighestNumber(getMax);

Figure 3.3.9.2.17 Code Snippet Example To Find Maximum Y-Axis Value in
app_overall_session_duration.dart

if (getburationThisMonth < getDurationLastMonth &%
getDurationThisMonth < getDurationLast2Month
intervalCount = getDurationThisMonth.roundToDouble();
¢ if (getDurationLastMonth < getDurationLast2Month &&
getDurationLastMonth < getDurationThisMonth
intervalCount = getDurationLastMonth.roundToDouble();

intervalCount = getDurationLast2Menth.roundToDouble();

if (intervalCount == @
intervalCount = 2;
if (intervalCount > 1@
ntervalCount = (intervalCount / 1@).floor() * 1@;

Figure 3.3.9.2.18 Code Snippet Example To Find Interval Value in
app_overall_session_duration.dart
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trackballBehavior: Tr
enable: 5
activationMode:

tooltipSettings: Int
enable:

textStyle

fontSize: 14,

fontwWeight: Font
)

color: MAdmin

primaryXAxis
labelstyle:

labelPosition
rangePadding:

primaryYAxis: Numeri
labelstyle:
fontSize: 14,
fontWeight: FontWei
color: [
)s
decimalPlaces: 0,
minimum: @,
maximum: getmax,
interval: intervalcount,
edgelabelPlacement:
tooltipBehavior: teoltip,

animationDuration: 4060,
markerSettings:
isvisible
color:
height: 12,
width: 12),

datalabelSettings Da

margin: Ed
overflowMod:
labelAlignment: C
isvisible:
showzerovalug
textStyle: TextS

fontsi

color: Cadmin r.color4,

3

xValueMapper: (App! tionChartData data,
data.labe
yValueMappe!

ata data, _
data.minu

onPointLongPress: (ChartPointDetails
pointInteractionDetails) {
debugprint (pointInteractionDetails.pointIndex
.tostring());
pDurationChartData getData =
data![pointInteractionDetails.pointIndex!];
showDialog
context: context,
barrierDismissible: b
builder: (context) => loadingWait());
showbetailsofpoint o
context, whichTable, getData);
Imounted) return;
.of(context) .pop

Figure 3.3.9.2.19 Code Snippet For Line Chart in app_overall_session_duration.dart
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docs.is
apshotList.docs) {
eTime historyDate = DateHandler().parseHistoryDate(doc["date"]);

if (historyDate.year = dler().getYearAsInt(e) &&
historyDate.month month
int sessionDu ion = int.parse(doc.data()["duration”].toString());
if (sessionDu ion >= longestDuration - 30 &&
sessionDuration <= longestDuration + 3@) {
sessionList.add(doc.reference.id);

).get();

.parseHistoryDate(doc["c
historyDate.year ler().getYearAsInt(0) &&
historyDate.month month

if (int.parse(doc.data()["duration”].toString
highestburation) {

highestDuration = int.parse(doc.data()["d .tostring

catch (error
debugPrint(

t Lo t n De s (In $month r ${error.tostring()}");
return @;

Figure 3.3.9.2.21 getLongestDuration Extension Function in app_data_controls.dart
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Future<List<String>> getListofshortestSessions(int month)

List<String> sessionList = [
int shortestDuration = t
snapshotList =

]

getShortestSessionDuration(month);

stance.collection("hi y").get();
snapshotList.docs.isNotEmpty) {
for doc in snapshotlList.docs

Time historyDate = DateHandl .parseHistoryDate(doc["da

if (historyDate.year == andler().getYearAsInt(e) &&
historyDate.month month
int sessionDuration t.parse(doc.data()["dura
if |(sessionDuration »>= shortestDuration - 3@ &Q
<= shortestDuration + 3@) {

sessionlList;

h (error
debugPrint(
"Get sh n Li (In $month 2023) Error ${error.toString()]

int shortestburation = 999999999999999999;
changed R

instance.collection("hi
if (snapshotList.docs.isNotEmpty) {
r doc in snapshotList.doc
e historyDate = D: .parseHistoryDate(doc["da
if (historyDate.year == DateHandler().getYearAsInt(e) &&
historyDate.month month
if (int.parse(doc.data()["dura n"].toString
shortestDuration) {
shortestbDuration = int.parse(doc.data
changed = 8

.tostring());

i
J

)
if (!changed) return e;
turn shortestburation;

error
bugPrint(
et Shor sion Details (In $month 2023) Error ${error.toString()}"
8;

Figure 3.3.9.2.23 getShortestSessionDuration Extension Function in
app_data_controls.dart
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Future<List<String>> getlListofHighestSessionsInyear(int year)

List<string> sessionList = [];
int longestDuration = await getlLongestSessionDurationInYear(year);

instance.collection("history”).get();
if (snapshotList.docs.isNotEmpty) {
or ( doc in snapshotList.doc {
ime historyDate eHa () .parseHistoryDate(doc[” 1);
if (historyDate.year == year
int sessionDuration = int.parse(doc.data()["duration”].tostrin
ssionDuration »= longestDuration - 30 &&
ssionDuration <= longestDuration + 3@) |
ssionlList.add(doc.reference.

catch (error
debugPrint(
et

int highestDuration = @;
snapshotList =
await Fi eFires instance.collection("his ).get();
if (snapshotList.docs.isNotEmpty) {
for ( doc in snapshotList.docs)
Time historyDate eHan () .parseHistoryDate(doc["d

if (int.parse(doc.data()["duration”].toString
highestDuration) {
highestDuration = int.parse(doc.data()["duration”].tostring());

catch (error
debugPrint(
(In $year) Error ${error.tostring()}");

Figure 3.3.9.2.25 getHighestSessionDurationInYear Function in
app_data_controls.dart
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int shortestDuration
snapshotList

a tF
if (snapshotList.docs.isNotEmpty) {
for doc in snapshotlList.do
)ateTime historyDate = DateHant .parseHistoryDate(doc["da 1)s
storyDate.year == year
int sessionDuration = int.parse(doc.data()["duration”].toString());
if (sessionDuration >= shortestDuration - 30 &&
sessionDuration <= shortestDuration + 38) |
sessionList.addidoc.reference.id;;l

error
gPrint(

5 S st Session List (In $year) Error ${error.tostring()}");
return [];

Figure 3.3.9.2.26 getListOfShortestSessionsinYear Function in
app_data_controls.dart

Future<int> getShortestSessionDurationInYear(int year)
t

.instance.collection("hi ).get();
NotEmpty) {
doc in snapshotList.docs) {
ime historyDate = DateHan .parseHistoryDate(doc["d
if (historyDate.year == yea
if (int.parse(doc.data()["dura .tostring
shortestDuration) (
shortestDuration = int.parse(doc.data()["dura "] .tostring());
changed = A

i
J

it (lchanged) return ©;

ion Details (In $year) Error ${error.toString()}");

Figure 3.3.9.2.27 getShortestSessionDurationInYear Extension Function in
app_data_controls.dart
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3.4 Summary

In this chapter, the use case diagram which illustrates the functionalities available in
using the project mobile application is included along with use case descriptions to
allow easy understanding and clear overview of the overall functionalities provided in
the application, and showing how the functionalities are connected to each other to
perform as a functional module in the project mobile application. The project
development process is also discussed to explain on the concepts behind developing the
project mobile application and functional modules by showing code snippets from the
project and explaining the important components used in developing the functional

modules.
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CHAPTER 4
Methodology and Tools Used

4.1 Overview

This chapter includes the discussion of the system methodology used to develop this
project, and the listing of the hardware and software development tools used in
developing this project which includes the brief explanation of what the development
tools chosen are used for. For effective and efficient time management in developing
this project, the project timeline is also planned to allocate time to finish each task on
time so that the project can be completed within deadline.

4.2 Methodology

This section discusses on the methodology used to develop this project. For this project,
the system methodology used is the Rapid Application Development (RAD)
methodology. This agile type of project management methodology focuses on
incremental and iterative development, which mainly focuses on developing workable
prototypes for users to test the system and getting feedback from them to continue
improving the working prototypes until the final working models are complete. This
gives a better flow of development with better time management through the adjustment
of the System Development Life Cycle (SDLC) and allow focus on user testing
feedback for project during development of the project [13]. The advantages of
applying this methodology in this project are it gives more flexibility, allow changes in
each phase, encourages faster development time, able to quickly identify design flaws
at early stage, and produce a better quality project that focuses on satisfying the users’
requirement on project mobile application [14]. From the RAD methodology, the
project is divided into 4 main phases, which are requirement planning phase, user
design phase, construction phase and lastly the cutover phase.
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Rapid Application Development (RAD)

Prototype

I User Design Construction Cutover

Refine Test

Figure 4.2.1 Rapid Application Development Methodology [15]

4.2.1 Requirement Planning Phase

In the requirement planning phase, the idea of developing the mobile application of
V/Care Circle is planned and proposed. Literature review on similar works is done to
have an overview of the basic requirements required for the project mobile application
and what are the user expectations when using the application. From here, the
comparison of the strength and weaknesses is done to have better accurate information
for setting the project scope and formulate the project objectives that can satisfy the
user requirements, and to avoid unwanted mistakes that affects user’s experience to be
included into the project based on the weaknesses. Multiple discussions are carried out
to ensure the project’s complexity and functional modules can be planned more
systematically and effective, while conducting the time scheduling of the project
development by creating a project timeline to ensure the project prototype can be done

before deadline. The hardware and software development tools are also identified.

4.2.2 Design Phase

For the design phase, the development of the project mobile application prototype
function modules is done such as the building of user interface and implementing basic
functionalities to the project mobile application. For the development of this project
mobile application, the tools used are the Visual Studio Code as the project’s integrated
development environment (IDE), Flutter as the framework tool for developing the user
interface, and the use of Dart language to build the functionalities for the application.
During the development of the project mobile application, the debugging tests of the

project mobile application is done using the Android emulator from Android Studio
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and real Android mobile phone device to stimulate real use case scenarios. Multiple
iterations are carried out in this phase for continuous modifying and improving of the
design of the project mobile application to meet the requirements [16]. This phase
continues until the basic structure of the user interface and basic functionalities

prototypes is finalized and completed.

4.2.3 Construction Phase

In the construction phase, this is where the enhanced work on the prototype is done to
develop actual working models for the project. From here, the Firebase is selected as
the main backend server for the project, and the improvement of user interface design
and functional modules is done with Flutter and Dart. This phase is done to ensure the
complexity of the project and crucial functions of the application is suitable for actual
use cases. In this process, modification to improve the working models is done based
on the feedbacks and suggestions. This phase is carried out until all working modules
are implemented to the project mobile application with reaching the user requirements

and passed the correctness checking for the coding of the functionalities [16].

4.2.4 Cutover Phase

Cutover phase is the final phase for the development of the project mobile application,
which includes the writing of documentation and implementing of the project mobile
application. During this phase, final checking on the project mobile application is done
such as system level testing and compatibility testing to ensure the overall usability and
complexity of the project mobile application’s functional modules are stable and
complete. After testing, the project’s documentation is written to provide full definition
of the project mobile application and explanation on the system design and functional

modules included, along with the work done for the project mobile application.
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4.3 Development Tools Used
4.3.1 Hardware Requirements
Table 4.3.1.1 Specifications of Laptop for Development of Project

Description Specifications
Model Lenovo Legion Y545
Processor Intel(R) Core i7-9750H CPU @ 2.60GHz
Operating System Windows 11
Graphic NVIDIA GeForce RTX 2060 4GB DDR4
Memory 8GB DDR4 RAM
Storage 1TB SSD

Table 4.3.1.2 Specifications of Mobile Device for Testing of Project

Description Specifications
Model Huawei Mate 20 Pro
Chipset Kirin 980 (7nm)
Operating System Android 10, EMUI 12.0.0
Screen Resolution 1440 x 3120 pixels (6.39 inches display)
Memory 6GB RAM
Storage 128GB

In the process of developing the project, the main machine used for coding and
constructing the project is the Lenovo Legion Y545 laptop. On the other hand, the
Huawei Mate 20 Pro mobile device is mainly used to test the project mobile application
during the debugging process and conduct software testing, together with the use of
Android emulator from the Android Studio for real case interactivity between devices

when testing the project mobile application.
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4.3.2 Software Requirements

Table 4.3.2.1 Software Requirements for The Project

Components

Description

Tools

Visual Studio Code
Visual Studio Code is a free coding editor that supports multiple

programming languages such as Python, Java, and Dart through the
adding of extensions to the editor. It also allows the user to conduct
the checking and debugging of code.

Android Studio
Android Studio is an Integrated Development Environment (IDE)

to develop android applications. It consists of a strong Android
emulator function for programmers to test the application

developed using emulator device while doing debugging of code.

Firebase

Firebase is a mobile application development platform developed
by Google to allow programmers to improve their application
software using the tools and services provided, such as maintaining
backend components in the cloud database. In this project, Firebase
Authentication, Firebase Storage, and Firebase Firestore are the
main backend services used to support the project mobile

application.

Language, Libraries

and Framework

Dart

Dart programming language is a programming language that is
usually used together with Flutter framework to develop
applications for any platform. This language includes null safety
and core libraries that can support programmers in developing
applications. The Dart language is the main language used in
developing the functionalities modules for the project mobile

application.

Flutter

Flutter is an open-source mobile Ul framework developed by
Google in 2017 to help programmers create mobile applications
with one codebase, which means to use the same language and
codebase to develop applications for multiple platforms. The

Software Development Kit (SDK) and framework Ul elements
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from Flutter allows the ease of programmers to use them as tools
to increase their working effectiveness. For this project, Flutter is
used to build the interactive user interface for the project mobile

application.

4.4  Project Timeline

44.1 Overview

Based on the project methodology, the project timeline is planned carefully for effective
time management and ensure that the project can be done on time before deadline.
Before planning the project timeline, the requirements planning for the project is done,
which includes determining the project scope, problem statement and project objectives
based on the project’s goals. Literature review on similar works is also done under
requirement planning to obtain the basic requirements for the project mobile application
and comparing the strengths and weaknesses of the similar works. After that, the project
timeline is planned based on the finalized requirement for the project to ensure a proper

and effective schedule is arranged.

Next for the user design phase, the project development tools such as VS Code IDE and
the Android Studio are determined, followed by setting up Firebase as the project’s
main database. The project development is started by first implementing the basic
functionalities for the project mobile application, such as the login and sign-up module,
and the profile module. These modules are important to be done first as it is the starting
point of the project functionalities, as the user needs to have an account to log into the

project mobile application to use the available features.

From here, the project development has moved on to the construction phase, which
mainly works on handing backend data server and important working model functions,
which are the online communication module, helper finder module, QR identification
module, and offline module. This is due to these are the important functional modules
that interacts with each other to achieve the main goals of the project mobile
application. From here, the Final Year Project 1 report is also finalized, and the Final

Year Project 1 is presented.
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Starting in Final Year Project 2, the improvement of the project is done based on the
feedback received from Final Year Project 1, which then the online calling function is
implemented to the project mobile application. Then, the administrator module is also
developed to add in administrator controls, and the implementing of application data
analysis into the administrator module. The data is then added manually to be analysed

using the data model developed for the data analysis.

At this point, the project has started to enter the final phase, which is the cutover phase
to start wrapping up the work done. Testing of the project mobile application as a whole
system is done to ensure the project mobile application is working as expected without
error. Finally, the Final Year Project 2 report is prepared, and the Final Year Project 2
will be presented to the supervisor and moderator in Week 14.
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4.4.2 Gantt Chart
Table 4.4.2.1 Gantt Chart of The VVCare Circle Mobile Application Project Timeline

Task Name Duration Week

(Week) Project 1 Project 2
1 [2[3[4]5]6]7 1234|567 ]8]9]10]11]12]13]14

Requirement Planning Phase

Planning Project Scope, 1
Problem Statement, and
Project Objectives

Conduct Literature 2
Review on Similar

Work

Plan Project Timeline 2
Decide Project Tools 1

and Project Database

User Design, Construction Phase

Login And Sign-Up 1
Module

Profile Module 1
Online Communication 2
Module

Helper Finder Module 1
and QR Identification

Module

Offline Module

Software Testing

Project Documentation

NN

Final Year Project 1

Report Writing i
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Final Year Project 1 1
Report Submission

Final Year Project 1 1
Presentation

Improvement of Project 2
Based on Feedback

Online Call Function 2
Module

Administrator Module 4
Application Data 5

Analysis Function

Module

Finalize Product and Cut Over Phase
Testing 2

Final Year Project 2 2
Report Preparation

Final Year Project 2 1

Presentation
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4.5 Summary

In summary, this chapter has included the explanation of the Rapid Application Development
system methodology used for this project, which gives the main benefits of able to adapt
changes in each phase, identify design flaws at early stages to be fixed as soon as possible,
faster overall project development time, and to give out the final product that focus in satisfying
the needs and requirements of the users. The hardware and software development tools used
for this project is also discussed, together with the planning of project timeline for the purpose
of ensuring the project can be finished on time, which has been displayed in the Gantt chart for

better visualization.

Bachelor of Computer Science (Honours)
Faculty of Information and Communication Technology (Kampar Campus), UTAR
135



CHAPTER 5 SYSTEM IMPLEMENTATION

Chapter 5

System Implementation

51  Overview

In this project, the functional modules implemented for this project for the purpose of achieving
the project objectives and goals are the login and sign-up module, profile module, online
communication module, helper finder module, QR identification module, offline module, and
the administrator module. The project named VCare Circle, is a mobile application developed
mainly to be used in Android devices, which consist of three themes, which are the dark blue
theme for user, pink and purple theme for helper, and green theme for administrator. The
project mobile application is fixed to be in portrait orientation, and to be mobile responsive to
be able to be used in all screen sizes. Navigation drawer is added in this project mobile
application for easy navigation, which here there are two types of navigation drawer, which are
the navigation drawer for administrator as shown in Figure 5.1.1, and also the navigation
drawer for users and helpers shown in Figure 5.1.2. Multiple pages are included in the project
mobile application, which some of them being able to be accessed by all user account types,
while are only accessible to specific user account type, such as for helper account have access
to view the helper details page, and for administrator account type have access to the
application data analysis pages. The project mobile application starts from the welcome page

which is show in Figure 5.1.3.
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Figure 5.1.1 Admin Navigation Drawer (Left) and Figure 5.1.2 User and Helper Navigation
Drawer (Right)
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5.2  Login Page

Figure 5.2.1 shows the login page of the project mobile application where a user is directed to
this page if one selects the login button on the welcome page or select the login link on the first
sign up page. The login page consists of the account and password field for user to enter their
registered email account and password to login into the mobile application. There is also the
option of forgot password link if the user wants to reset the password, and the sign up account

link if user does not have a registered account and wants to sign up one instead.

23:57 |45.4KB/s© £ @

< Login Page

Forgot Password?

Figure 5.2.1 Login Page

5.3  Sign Up Page

There are two pages for the sign-up module, which the first page provides a form that allows a
new user to input his or her personal information and the second page provides a form to input
the email account and preferred password. The purpose is to allow new users to register an
account into the system to proceed logging into the project mobile application. Figure 5.3.1
and Figure 5.3.2 shows the two pages for the sign-up module.
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Figure 5.3.1 Sign Up Page One (Left) and Figure 5.3.2 Sign Up Page Two (Right)

54  Reset Password Page

Figure 5.4.1 shows the forgot password page, which the user can input his or her email account

used to register the account in the project mobile application, to then press on the “Get Reset

Password Link” button to get the reset password link in the email inbox.
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Figure 5.4.1 Reset Password Page

55  Verify Email Page

The verify email page is where the user with account type “Helper” or “User” can get the email
verification link here to proceed verifying his or her email account to continue using the project
mobile application. The user is directed to this page before entering the home page after login
if user has not verified his or her email account yet or is directed after complete signing up an
account. The user can also manually request for email verification link through pressing the
“Resend Email Verification” button or press the cancel button to be directed back to the

welcome page. The verify email page is shown in Figure 5.5.1.
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Figure 5.5.1 Verify Email Page

56  Verify Admin Password Page

The verify admin password page is for the administrator to login into the project mobile
application to gain access to the administrator controls of the project mobile application and to
view on the application data analysis. Here an input field is provided for the administrator to
key in the admin password to be directed to the admin home page after verification. In case the
administrator has forgotten the admin password, he or she can choose the forget password link
below the input field to reset the admin password under the condition of he or she has login the
project mobile application with the admin email account and using the main administrator
mobile device. The administrator can also choose to select the icon button at the top right corner
of the page if he or she chooses to log out instead The Figure 5.6.1 shows the design of the

verify admin password page.
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Figure 5.6.1 Verify Admin Password Page

5.7  Inactive Status Warning Page

Figure 5.7.1 shows the inactive status warning page, which is showed to users and helpers if
his or her account status has been set to inactive by the administrator of the project mobile
application. This page shows the error message of the account being inactive and unable to
proceed login into the project mobile application and can choose to either select the icon button
at the top right corner of the page to be directed to the mobile device email application to email
help to the administrator or select the log out button to log out of the project mobile application

instead.
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the application.

Contact admin for further information |

3] LogOut

Figure 5.7.1 Inactive Status Warning Page

5.8  Home Page

The home page of the project mobile application is designed based on the account types, which
are the user home page, the helper home page, and also the administrator home page. The
Figure 5.8.1 shows the administrator home page, Figure 5.8.2 shows the user home page, and
Figure 5.8.3 shows the helper home page. The reason for this is to allocate different
functionalities based on the user account type, such as the home page for “User” type user has
a daily and monthly activity count and an icon button to request for help, while the home page
for “Helper” type user has a helper duty daily and monthly count and able to view and modify
helper status and helper duty period. The administrator home page on the other hand shows the
summary of the application data analysis, and also the counters for the total number of users
and helpers registered in the project mobile application server. The admin home page also has
a search icon at the top of the page, which allows admin to search for a specific email account.

When the user is in an active session, the home page also changes to another display which
includes functionalities that support the user when in the session. For users, the home page
shows the QR code scanner for scanning QR code, the session timer to view the duration of the
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ongoing session, a “Message” button to enter the chat page, and also the slider for ending the
active session when done. On the other hand, for helpers, the home pages also change to another
display which has a QR code generator display, a session timer showing the duration of the
ongoing session, and a “Message” button to enter the chat page. The changes in the home page

can be seen in Figure 5.8.4 for user home page and Figure 5.8.5 for helper home page.
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Figure 5.8.2 User Home Page (Left) and Figure 5.8.3 Helper Home Page (Right)
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5.9  Profile Page

The project mobile application has profile pages prepared for users based on user account type,
which shows the user account information saved in the Firebase server. Figure 5.9.1 shows the
user profile page and Figure 5.9.2 shows the helper profile page. For users and helpers, there
are two main subpages, which is the account details page showed in Figure 5.9.3 and Figure
5.9.4 showing the user personal information, and the helper details page in Figure 5.9.5
showing the helper’s status and helper duty period, which is only accessible if the account type
is “Helper”. There is also edit profile pages provided as shown in Figure 5.9.6 and Figure 5.9.7
to allow modifying of user personal information. The profile page body for user and helper
profile page also have the “Settings” tile which directs user to the settings page and the “Log

Out” tile if he or she wishes to log out of the project mobile application.

There is also an administrator profile page prepared which shows the personal information of
administrator, which is shown in Figure 5.9.8. The administrator edit profile page is also
provided to not only edit the personal information, but also to edit the email account, and to
reset the admin password at the reset password link at the bottom of the form in the page as

shown in Figure 5.9.9.
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Figure 5.9.1 User Profile Page (Left) and Figure 5.9.2 Helper Profile Page (Right)
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Figure 5.9.3 User Account Details Page (Left) and Figure 5.9.4 Helper Account Details Page
(Right)
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Figure 5.9.6 User Edit Profile Page (Left) and Figure 5.9.7 Helper Edit Profile Page (Right)
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5.10 Settings Page

In the project mobile application, there is a settings page which is only accessible by the user
and helper as shown in Figure 5.10.1. In the page, there is an email banner of the user which
directs to the user’s account details page. The user is also able to conduct the changing of
account password through the “Change Password” option, and to permanently delete the user
account through the “Delete Account” option. Furthermore, icon buttons to contact the project
mobile application help centre and UTAR are also provided under the “Other Settings” section,
which the user can either contact using email or mobile phone call through the icon button
options given. Lastly, there is also a log out button provided for user to sign out his or her

account.
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Figure 5.10.1 Settings Page

5.11 Offline Page

The offline page shown in Figure 5.11.1 is added to the project mobile application as an
indicator of currently the application user is in an offline situation. When the project mobile
application is running or starting, if the internet connection is lost, the user is directed to the
offline page, where the user can choose to press the “Message” button to contact UTAR via
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mobile SMS communication, which the user is then directed to the mobile default SMS
communication platform. On the other hand, if the user presses the “Call” button to contact
UTAR via mobile direct phone call, the user is then directed to the mobile phone call dialler

screen.

23580@ £ @ 3@l ED

VCare Circle

Oh no..... Internet
Connection Lost..

r

You can try make contact with UTAR:

[E) Message L. Call

Figure 5.11.1 Offline Page

5.12 Online Chat Page

During an active session, the user can use online chat communication to interact with his or her
helper or vice versa. The chat page has different colour themes based on the user’s account
type. For users, the chat page has a dark blue theme, while for helpers the chat page has a pink
and purple theme. The chat page designs can be seen in the Figure 5.12.1 and Figure 5.12.2.
The chat pages for the two types of users have the same functionalities, which is to display chat
contents with sender chat tiles on the right and the receiver chat tiles on the left. The chat page
has an add icon button on the bottom left to allow sending images from gallery or camera,
while the bottom center input text field allows user to type in text messages and send the text

messages through pressing the send icon button on the bottom right.
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Figure 5.12.1 User Chat Page (Left) and Figure 5.12.2 Helper Chat Page (Right)

5.13 Online Voice Call Page

During an active session, the user can choose to have online voice call communication with the
assigned helper and vice versa for real-time interaction. When one of the user or helper side
initiates a call, the other side receiver is notified as the incoming call screen overlay is displayed
to allow user or helper to choose to either accept or reject the call, which is shown in Figure
5.13.1 and Figure 5.13.2. When the user or helper is in the online voice call channel, he or she
is directed to the respective call screen as shown in Figure 5.13.3 and Figure 5.13.4, where the
top of the screen shows the status on the receiver side, and the bottom of the screen provides
the microphone button to choose to open or mute the mobile device microphone, The end call
button is also provided for the call screen to end the online voice call when the conversation is
done.
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Figure 5.13.1 User Incoming Call Screen (Left) and Figure 5.13.2 Helper Incoming Call
Screen (Right)

21:19 | 19.6KB/s © Bl B @D 21:26 | 16.1KB/s ©

Incoming Call Incoming Call
Waiting

In Call

00:00:02 00:00:01

U

Mic On

oo
End Call End Call

Figure 5.13.3 User Call Screen (Left) and Figure 5.13.4 Helper Call Screen (Right)
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5.14 Users and Sessions Management Pages

For administrator of the project mobile application, multiple users and sessions management
pages are added to provide easy and clean Ul design interface in handling user and session data
under the administrator controls. First, the list of users, helpers, and inactive users is created to
show the summarized details of list of users, helpers, and inactive users registered and saved
in the Firebase server. The Figure 5.14.1 shows the list of users page, Figure 5.14.2 shows the
list of helpers page, and Figure 5.14.3 shows the list of inactive users page. Next, the
administrator can also view on the account details of the users, helpers, and inactive users saved
in the Firebase server, while also able to see the application usage of the user, helper, and
inactive user at the counter widgets and for inactive user the inactive start date. The respective
account details pages are shown in Figure 5.14.4, Figure 5.14.5, and Figure 5.14.6. However,
only the users and helpers account details can be edited by the administrator by selecting on
the fields provided. In the case where if the administrator wants to set the user or helper account
status to inactive, he or she can select the icon button at the top right corner to set the current
account status to inactive. For inactive user account details page, selecting the icon button at
the top right corner will set the current account status back to active instead. Furthermore, by
selecting on the application usage counter widget, the administrator can see the list of sessions
involving the current account administrator is viewing, which either having the current account
as the user or the helper in the session, which the pages are shown in Figure 5.14.7 and Figure
5.14.8. Chat history in the history session can also be seen by the administrator at the chat
history page shown in Figure 5.14.9, while the administrator can also choose to delete the

history session if required by selecting the icon button at the top right corner of the page.
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Figure 5.14.4 User Account Details Page (Left), Figure 5.14.5 Helper Account Details Page
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5.15 Application Data Analysis Pages

In the application data analysis module, there are three graphs provided for the administrator
to view on the tabulation of data such as on the number of new registered users, application
usage by users and helpers, and the overall session duration done between users and helper
based on different time intervals, which each of the graph designs are displayed in Figure
5.15.1, Figure 5.15.2, and Figure 5.15.3 respectfully. From here, the administrator is able to
change the time interval of the graph and also the view size of the graph through selecting the
three-dots icon at the top right corner of the pages of the graphs. Furthermore, from the overall
session duration graph, the administrator can also choose to view on the list of result session
based on the longest and shortest duration found by long pressing on the value points of the
line graph, which then the administrator can also view on the chat history in the result sessions.
Figure 5.15.4 and Figure 5.15.5 shows the examples of list of history session page used to show

the summarized details of the history sessions.
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5.16 Summary

In summary, the project mobile application consists of seven functional modules, which are
the login and sign-up module, profile module, online communication module, helper finder
module, QR identification module, offline module, and the administrator module. This chapter
has showed and discussed on the design and overall functionalities of the pages of the project
mobile application implemented, for the purpose of having a simple overview on the overall

work done for the project mobile application.
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Chapter 6

Conclusion

6.1  Project Review, Discussion and Conclusion

Asking for help is an effective way of solving issues on hand, and also to be able to quickly
adapt to new environment easily. It is important for one to be able to speak out their issues in
order to not keep the issues to themselves that may be too much for them to handle or leave the
issues unsolved that may bring more hassle to them in the future. However, not many people
are able to do so due to certain barriers, such as unable to specify the issue specifically, assume
this is an act of shame, and also the feeling of nervous and anxiety when asking for help. This
problem is faced by many people around due to low self-esteem or being in a new environment
without any support around, especially university students nowadays [2]. Therefore, based on
the barriers mentioned, the project is developed to try resolve the barriers mentioned and

provide an effective way for university students to ask for help.

The project aims to provide an effective way for university students to ask for help anywhere
and anytime without having to physically look around for someone or to book a session with
people, while keeping their privacy concealed for the users and helpers to prevent unwanted
disturbance and awkwardness. To achieve the project’s main objectives, multiple functional
modules are planned carefully to achieve the goal of the project. Rapid Application
Development (RAD) methodology is also chosen as the project’s methodology for
development. For the project first objective of providing an effective way of asking for help,
the login and sign-up module, profile module, the online communication module, helper finder
module, QR identification module, and lastly the offline module are done to achieve the
objective. With these modules developed, the user can now easily find an available helper
through the project mobile application to interact and seek help from helper without having to
book a session or know someone. Besides, the project’s second objective of privacy conceal is
also achieved as during the process of asking for help using the project mobile application, the
identity of the helper and user are hidden throughout the session. The administrator module is
also developed to provide administrator controls for the project mobile application, and also to
include the application data analysis to study the users and helpers’ behaviours through the

usage of project mobile application for research purpose.
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The problem faced when developing this project is first of all the implementing of online
communication module, which is due to the issue of not getting real-time updates properly on
the online chat conversation. This is due to the major latency in obtaining the chat conversation
from Firebase to be displayed in the chat page through fetching of data at time intervals. After
spending time on online research, a workable solution is implemented by utilizing the use of
stream builder. Next, the issue of allowing receiver to join in the online voice call channel is
also one of the issues faced during the development of project. This is due to the receiver unable
to get update on the call has been made by the caller, and thus unable to properly enter the
online call channel. This has been resolved after spending some time configuring the receiver

settings based on the online documentation of the Agora SDK.

6.2  Novelties and Contributions

By developing this project to improve the situation of university students in asking for help,
this will help in saving the time needed by them in trying to search for someone nearby or have
to book a session to seek for help, which can be time consuming if one does not know anyone,
or even in the situation where they required help and there are nobody nearby to ask for help.
This project also helps new intake students in adapting to the new environment more quickly,
as this project allows them to seek the help they need, even if they are not familiar with anyone
yet. By being able asking for help easily, one can promote his or her self-growth, to not only
able to handle the problems they are facing now, but to also build up their self-esteem so that
in near future they can be more confident in facing problem, while also be capable of being the

one who helps others instead.

The application data analysis in this project can help the admin in understanding the users’
behaviour through the analysis done on the sessions conducted between the users and helpers.
Here, not only the admin can understand what are the average duration of the sessions needed
for users to be able to get help, but also to see the content of the sessions, to try understand
what is the most questions being asked by the users and what are usually the answers being
given by the helpers towards this question. By doing this, the admin can get a summary on
what is mainly troubling the university students, to try to understand the situation and suggest
the UTAR university to take action in trying to resolve the issues beforehand, to ensure the

university students will not face similar problems in the future.
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The online communication module included in this project mobile application allows online
interaction between the helper and user, so that no external application or online platform is
needed for the user or helper to communicate with each other. Two options of either online
chat conversation or online voice call are available for the user and helper to interact during a
session, while here not only the project mobile application does not require the saving of
contacts to communicate to each other, but to ensure neither party’s identity is exposed to
prevent future disturbance for the helpers, while the users being able to fully express
themselves without having to worry on the position or power of who he or she is asking help

from.

6.3  Future Work

For this project mobile application, there are some improvements that can be made in order to
further improve the mobile application to achieve a higher goal. First, the chat data analysis
can be added in order to have a trained model to find out what are the topics that are most asked
or discussed by the users and helpers. This can allow the administrator to understand what the
most questions are asked from the users, and what are the answers mostly given for those
questions asked by the helpers. The purpose of this is to understand what are troubling the users
most and try to figure out what can be done to improve this situation instead, so that less similar
situation would be faced by them in the situation. By obtaining this data, the set of optimal
questions and answers can be finalized, so that they can be posted out the questions for the
users in a type of forum or Q&A section, so that before trying to ask or request for help from
a helper through the project mobile application they can choose to search for the answers that
may answer their situation or problem facing, which this can be the second future work that
can be done for the project mobile application.

A forum or Q&A section page can be added for the users to display out what are the questions
normally asked by the users, and also what the optimal answers are being given to the questions
ask. This not only can reduce the demand of asking for help from a group of limited helpers,
but also can increase the efficiency of the users in solving their situation facing now, as the
accuracy of the answers from the Q&A section are rated by the previous users who have faced
similar situation, so the top optimal answers are usually the ones who have solved the situation
or problem previously faced, which can act as the best reference for them in case there are

future users who have faced the same situation or problem again. The university can also use
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these data as reference in order to improve their student affair management system and also in
organizing open days, what advise should be given to the new intake students so that they won’t
be in a state of confusion when starting their student life in UTAR and have a harder kickstart

in getting used to the new environment.

The last future work can be done for the project mobile application is to implement a GPS
tracking system. This is mainly to allow a better efficiency in allowing the project mobile
application to assign available helpers that are currently near to the requested users, so that in
case the user requires a guide around the place, the helper assigned can find the user more
easily. Besides, the GPS tracking system can also be used by the helper to pinpoint the user
location to search for him or her in case they have agreed to have a physical meeting, as the
identity of the helper and user are hidden, it can be hard to find each other on just based on

personal characteristics alone.
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Year 3 Trimester 3 | Study week no.: 1

Student Name & ID: Tan Zhi Yuan 19ACB03046

Supervisor: Dr Tan Joi San

Project Title: Application Development of VVCare Circle for Utarian

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

From advises by supervisor and moderator, | have fixed some of the issues remained in the
project mobile application during FYP 1, such as some of the performance issues of unable
to delete account properly and also revise the code to remove unwanted parts that affects
the overall performance of the project mobile application. | have also had my first physical
meeting for this semester with my supervisor to discuss on the upcoming tasks that should
be done and also gained some advice on what | should be focusing on to stay on track.

2. WORK TO BE DONE
I will continue fixing the performance issue and start on developing the administrator
module for the project mobile application.

3. PROBLEMS ENCOUNTERED

I have faced issue on the previous widget used in the home page of the project mobile
application as | have been using improper methods to receive updates from the Firebase
server to update values in the home page widget. This problem is solved after conducting
research on better widget such as the stream builder to use streams to listen to updates from
Firebase.

4. SELF EVALUATION OF THE PROGRESS

My progress is slow, and | will keep on improving myself.
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Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Year 3 Trimester 3 | Study week no.: 3

Student Name & ID: Tan Zhi Yuan 19ACB03046

Supervisor: Dr Tan Joi San

Project Title: Application Development of VVCare Circle for Utarian

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

Multiple testing on use cases of the application after changes on the codes for better
performance are done to ensure the usability of the function codes. | have also proceeded
with the developing of the administrator module, which | have completed the admin login,
admin profile and edit admin profile functional modules.

2. WORK TO BE DONE

I will continue with the developing of admin control functions such as viewing and editing
the list of users and chat history records. | will also continue with the testing of admin login
and editing of admin user function.

3. PROBLEMS ENCOUNTERED

I have faced issue on the retrieving of history chats due to unable to allocate the document
ids of the chats from Firebase server. After conducting research online, | have managed to
resolve the issue through implementing a new function to retrieve the chat history.

4. SELF EVALUATION OF THE PROGRESS

My progress is slow, and | will try to keep up the pace of my work.
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Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Year 3 Trimester 3 | Study week no.: 5

Student Name & ID: Tan Zhi Yuan 19ACB03046

Supervisor: Dr Tan Joi San

Project Title: Application Development of VVCare Circle for Utarian

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

I have implemented the online calling function for the project mobile application through
the adding of Agora SDK for real-time online interaction. | have also added the search user
function for admin to easily find users from the Firebase server.

2. WORK TO BE DONE

I will continue with editing the Ul design of the administrator module to allow simple and
clean view on the pages used by the admin. I will also continue with the testing of online
calling function to ensure the usability of the function for users and helpers.

3. PROBLEMS ENCOUNTERED

I have faced issue on allowing the receiver side to join the online call channel due to the
receiver side cannot join the call properly such as allow speaking in call and to end the call.
After conducting some research on the Agora documentation, | have realized that | have
missed out some settings and have modified them to resolve the issue.

4. SELF EVALUATION OF THE PROGRESS

My progress is slow, and | will keep on improving myself.
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Supervisor’s signature Student’s signature
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Year 3 Trimester 3 | Study week no.: 7

Student Name & ID: Tan Zhi Yuan 19ACB03046

Supervisor: Dr Tan Joi San

Project Title: Application Development of VVCare Circle for Utarian

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

I have completed the testing of online calling function on the project mobile application,
and | have also created an app icon for the project mobile application. | have also
implemented a background sending email function for admin to send emails to users of the
application without having to access the mobile phone default email app. | have also
continued on the Ul design for the administrator module pages with simple and clean
design.

2. WORK TO BE DONE

I will continue on testing the overall implemented function to ensure no error will be found
such as during the changes of user roles, the modifying of user data by admin and also the
changing of admin email.

3. PROBLEMS ENCOUNTERED

During the implementing of the background email sender function, | have issues in getting
the SMTP server to access the email account for sending emails. After some research done,
I have resolved the issue by setting the email used as the sender email to enable the use of
app password for authenticating the function’s access to use the email account.

4. SELF EVALUATION OF THE PROGRESS

My progress is slow, and | will keep on improving myself.
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FINAL YEAR PROJECT WEEKLY REPORT
(Project I1)

Trimester, Year: Year 3 Trimester 3 | Study week no.: 8

Student Name & ID: Tan Zhi Yuan 19ACB03046

Supervisor: Dr Tan Joi San

Project Title: Application Development of VVCare Circle for Utarian

1. WORK DONE
[Please write the details of the work done in the last fortnight.]

I have attended a meeting with supervisor this week to ask for some advice on my current
progress and what to proceed at this point. 1 have also proceeded to conduct some
modification of the code based on the suggestion of supervisor for better overall usability
of program application.

2. WORK TO BE DONE

I will continue on modifying the code based on the supervisor’s advice and continue with
making changes on the administrator module to be more suitable in practical use case. |
will also start on writing the Final Year Project 2 Report.

3. PROBLEMS ENCOUNTERED

During the process of allowing admin to change email account as the admin profile, | have
faced issue of unable to conduct proper transferring of old admin email account profile
back to normal account which causes defect in using the functions in the project mobile
application. After conducting several modifications and also adjustment in the Firebase
server, | have managed to solve this issue.

4. SELF EVALUATION OF THE PROGRESS

My progress is slow, and | will keep on improving myself.
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