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ABSTRACT
According to research undertaken by Gamma Health Center (GHC), the geriatric (elderly) most at
times become a burden for most working families as they must be catered for and sent to the
hospital for regular routine checks, especially in situations where they have special health
concerns. It becomes more challenging for such working guardians who may have to spend
virtually all day or most of their working hours at the hospital with their elderly relatives for just

a routine medical check-up.

With the advancement in medical care and technology, and especially with a shift to preventive
medicine, the geriatric population is expected to increase and with most families becoming a part
of the working-class society, this will pose a serious problem in the society and the health sector
as well. This project seeks to solve this problem by developing a web and mobile application for
doctors and guardians or caretakers of geriatrics to help save their time by allowing them to

schedule appointments for the routine checkup of their geriatric relatives.
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CHAPTER ONE: INTRODUCTION

1.0 ABOUT GAMMA HEALTH CONSULT

Gamma Health Consult (GHC) Limited is a laboratory consultancy firm located in North
Legon — Accra, Ghana. Founded in the year 2019 by Dr Paul Oduro, a public health
specialist (masters and PhD in public health with special emphasis on infectious disease
public health). GHC specializes in the setup of laboratory facilities for new businesses,
expansion of existing laboratory facilities, hiring and training of laboratory personnel,
quality assurance training, preparation of laboratory facilities for international

accreditation, management, and advisory services on management of laboratory facilities.

GHC also offer consultancy services on a wide range of public health issues, scientific
writing and medical journalism, professional advice on medico-legal issues; a case of
injury or ailment, in which investigations by the law-enforcing agencies are essential to fix
the responsibility regarding the causation of the said injury or ailment. (predominantly in

diagnostics) as well as healthcare market research.

GHC has a wide experience in establishing and running world-class laboratory facilities
within the Ghanaian environment and has both formal and informal relationships with the
major players in the industry within and outside the country, i.e., suppliers of equipment

and consumables, professionals, etc.

GHC also offers services in geriatric health care and has conducted research in the field of
Advances in Preventive Medicine and Health Care which is a cross-disciplinary scholarly,
scientific open access publication that covers the significant developments in disease

prevention, health promotion, and public health policymaking that aims to encourage



researchers/eminent scholars/students to take health-related research to international
levels. [2] The findings from their research show that the geriatric population is expected
to increase and with most families becoming working-class, this will pose a serious
problem to the ageing generation if not given the necessary attention. The vision of GHC
is to ensure that they set up modern and world-class diagnostic facilities as well as upgrade
existing facilities to international standards for those facilities to be able to serve their
clients with not only accurate, reliable, and reproducible reports but also at a reasonable

price.

From their research findings and the vision of GHC, they intend to have a mobile
application that will help them reach out to their customers (both the geriatrics and their
relatives) because of the increase in their request for services to make their services more
efficient and less time consuming on the part of the working class relative. This project
seeks to help them make this a reality. GHC believes with the aid of a mobile health
application and accessing their current capacity, their vision and where they want to be in

future will be achieved.

1.1 PROJECT INTRODUCTION AND BACKGROUND
Geriatrics is a branch in the field of healthcare that focuses on the unique needs of people
as we transition and age in life. There are people in the field called Geriatricians and other
health professionals in the sector that specialize in the health needs of the ageing

generation.[1]

All of us are growing and experiencing changes in our bodies. At the age of 70, we will
not be as lively as when we were between 20-40 years. Many of us while ageing will

experience unique health conditions and concerns that will require medical health and
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attention. Geriatricians and healthcare professionals in this field are specifically trained to
help manage the well-being of the ageing group so they can continue to live as healthy and

as independent as possible. [1]

The geriatric and the physically challenged always become a burden for most working-
class families as they must be catered for in their day-to-day activities. It becomes more
challenging for such working guardians who must spend the long hours or eventually a full
day at the hospital with their geriatric or physically challenged relatives for just a routine
medical check-up.
1.2 RELATED WORK

Although there has been massive growth and industrialization over the past decades in the
world of technology and health, just a hand full of the many mobiles and web-based health
and hospital applications out there seem to satisfy users. Most user experiences with mobile
health applications need improvement as their services do not cater fully for all users of
the application. In the case of providing a mobile health application to book appointments
for geriatrics, relatives of these individuals have been taking into consideration in the
development of the system by providing them with diagnostic features to not limit the
application to just the geriatrics and physically challenged. With this, the use of the mobile
health application should improve the experience of both the geriatrics and their relatives.
With how smartphones have taken over the market and are widely being used among all
age groups, coming up with a mobile health application to allow relatives of geriatrics and
physically challenged people to book medical appointments to save them from long waiting
queues while they also benefit by having access to diagnostic and pharmaceutical services

should be possible. This will also help both relatives and doctors keep up with medical



records and reduce the chances of missing scheduled regular routine check-ups for their
geriatric relatives.

1.3 PROBLEM STATEMENT
The growing geriatric population needs scheduled or routine medical care and those to care
for them are becoming more corporate and thus do not get time to take them on their
medical visits or must be absenting themselves frequently from work/school to be able to

do that.

1.4 PROJECT OBJECTIVES
To make scheduled routine medical services for geriatrics and the disabled accessible,

affordable, and convenient for their working-class relatives.



CHAPTER TWO: SOLUTION REQUIREMENT SPECIFICATION

2.0 SCOPE

There are many mobile health applications out there but just a few seem to bend towards geriatrics.
Even those that do, do not make the work for relatives of geriatrics any easy. Most of these apps
are in the form of quizzes or tests for geriatrics. As most relatives of geriatrics in charge of taking
them for their frequent routine checks are also working in some kind of work/job to make a living,
GHC through this project seeks to help them take care of their elderly family members by allowing
them to book appointments for the routine checkups of their geriatric family to save them from

missing significant working hours.

2.1 APPLICATION USERS

The application users are:

Doctors: Doctors can state their availability (time and date) for appointments.

They can leave comments or feedback for the caretaker of the geriatric concerning next meetings,

progress, etc.

Relatives/Guardians: They can sign up and log in to the application to book or cancel appointments
for the routine checks of their geriatric loved ones. They can also read comments, prescriptions or

feedback left by doctors.

2.2 FUNCTIONAL REQUIREMENTS

e The system should allow doctors and caretakers of the geriatric to register, get

authenticated, sign in and log out of the application with ease.



e The system should allow the family of the geriatric to book appointments for the routine
medical care of the patient 48 hours before the preferred date.

e The system should inform the client of the status and next scheduled meeting of a patient.

e The system should display prescriptions, feedback or any comments left by the doctor for

the caretaker of the geriatric. [3]

2.3 NON-FUNCTIONAL REQUIREMENTS

e Usability and Learnability: The system should allow inexperienced users to learn and
find (interacting with the application) their way about in the application with ease.

e Performance (Response Time): The response time should be abrupt and not frustrate
the user for waiting for pages to load for a long time.

e Reliability: The system should be a reliable one to both users and administrators and
be free of program crashes from bugs.

e Recoverability: Information kept by the system should be easily restored or recovered

when the need be.

e Security: The system should protect user information and allow users to feel safe whiles

feeding the system with their details. [3]

2.4 USE CASE SCENARIO

Use case name: Booking an appointment.

Goal: The caretaker of the geriatric can make an appointment before coming to the hospital, so it
can reduce the waiting time required at the outpatient department before he or she can take the

geriatric to see a doctor.



Primary actors: Caretaker of the geriatric and the Doctor.

Scenario:

1. Caretaker logs in to the system and get authenticated. (username and password checks).

2. Caretaker check for the available time of the doctor and reserves the time that works for them.

3. Application creates the appointments and records in schedule then updates the system.

Exceptions:

1. If the username and password are incorrect, the system will prompt for re-entry.

2. If there is no available time. The system will prompt that there is no available time.

Post Condition: An appointment will be booked, and confirmation of reservation will be made by

the doctor.

2.5 USE CASE DIAGRAM OF SYSTEM

Family Member

Powered By Visual Paradigm Community Edition o



CHAPTER THREE: DESIGN METHODOLOGY & ARCHITECTURE
3.0 SYSTEM ARCHITECTURE
GHC Appointments System will involve two applications which are the mobile application for

the geriatric’s caretake and web-based application for the doctor(s) and administrator(s).

3.1 SYSTEM ARCHITECTURE OF THE WEB APPLICATION

The web application of this project will be implemented based on the model of the
Three-Tier Client-Server Architecture which is a well-established software application
architecture that organizes applications into three logical and physical computing

tiers.[5] They are:

e A Client device (Presentation or client tier) which represents the user’s interface.
e An Application Server (Application or business logic tier) where data is processed.
e A Database Server (Data tier) where the data associated with the application is stored

and managed.

To achieve the functionality of the architecture, it is essential for all tiers to interact with

each other.

The most important benefit of the three-tier architecture system is that each tier can be
developed independently off the others since they all have their own infrastructure and

resources.[5]

They can also be developed or updated simultaneously since a change in a tier does not

disrupt the system.[5]



The three-tier architecture also provides an elevated level of security because of the
separation of tasks among the different tiers. A breach on the front end of the system does
not guarantee a breach on the backend or the database as these are working independently

of each other.[5]

The GHC web application will be developed using the model of this architecture since it

will be in the three parts below:

1. In the web application development for the backend website of this project, the
content will be dynamic and developed using HTML, CSS, JavaScript, and the
Bootstrap framework, which has responsiveness to CSS and enables adjustments to
phones, tablets, and desktop screens.

2. The application server will house the system logic used to process user inputs. This
is the tier that will query the database to return results to the customer's profile. This
layer will be developed using PHP.

3. The database server is the data or backend tier of the web application.[5] It will run

on the phpMyAdmin MY SQL database management software.

3.2 SYSTEM ARCHITECTURE OF THE MOBILE APPLICATION
The mobile application will be developed based on the architectural
structure of the Ionic framework. Ionics's components are written in HTML, CSS,
and JavaScript, making it easy to build modern, high-quality Uls that perform great.
Ionic is built on AngularJs (a JavaScript framework that enables the
functionality of HTML). lonic is also wrapped around NodeJS which serves as a

prerequisite to using the framework. Apache Cordova is a set of APIs which helps



developers access native functions of iOS or Android platform. Using lonic CLI
(Command Line Utility) it is easy and lightweight to put your app on iOS or Android
simulator. For the advantage of developing an application with one executable code
to run on both android and 10OS platforms, Ionic was chosen for this part of the
project.[8]

The mobile application will have its data stored in the central database (which is the
the same database for the web application) developed in MySQL in phpMyAdmin to
allow easy accessibility and communication between the

two applications of this project.

3.3.0 SYSTEM ARCHITECTURE DIAGRAMS FOR GHC WEB APPLICATION

3.3.1 DIAGRAM OF THE THREE-TIER CLIENT-SERVER ARCHITECTURE

Presentation Tier Logic Tier Data Tier
Client Server Database

[9]

For this project work, Apache HTTP (Hypertext Transfer Protocol) server was chosen
amongst many options such as Oracle WebLogic and Nginx. This is because of how easy
it is to learn and implement. The Apache HTTP server is a component of the XAMPP

service. The Apache web server can host websites that use server-side language code like

10



PHP and since the logic for this project was being developed in PHP, this was the best

suitable option.

XAMPP stands for x-OS, Apache, MySQL, PHP, and Perl which are used as a stage for
coding and designing web pages. The XAMPP software tool was chosen for this project
against many options such as WAMP and MAMP. This is because XAMPP has more
powerful resources and SSL (Secure Sockets Layer) feature which WAMP for instance
does not have.[6] XAMPP does not restrict applications to only native web apps. It is a free
and open-source software that empowers technologies, processes, and machines to link and

work together. It is established by Apache.

User Interface Design: The design of the user interface will be done by taking each
privilege or role i.e., the family member and the doctor role and creating a screen for each.
Each of these users has different privileges and distinct roles to play.

3.3.2 ER DIAGRAM

Schedule ID

Available
lime schedules

Doctor ID

First Name
First Name Last Name m creates

Last Name

books SEEEE——
- I

Caretaker
Patients First / views

Username
Name /
Appointment
Date Doctor

Patients Last Password

Name Appointment
Appointment D

Time

Password

Username
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3.3.3 ACTIVITY DIAGRAM FOR PATIENT APPOINTMENT BOOKING

Patient Appointment Booking Activity Diagram
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3.3.4 CLASS DIAGRAM FOR PATIENT APPOINTMENT BOOKING

Powerad By Visual Paradigm Community Edition o

3.4.0 APIs USED.

3.4.1 GOOGLE FONTS APL

The Google Font API is a web service that supports high-quality open-source font style files that
can be used on web application designs. This was incorporated into the GHC web application to

enhance the appearance of texts in the application. [11]

3.4.2 BOOTSTRAP API

13



Bootstrap is an open-source and free to use front-end framework used to create aesthetic
websites and web applications. It encapsulates numerous HTML and CSS templates for
user interface elements such as buttons, forms, and other displays. The API also supports

JavaScript extensions in applications. [20]
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CHAPTER 4: SYSTEM AND SOFTWARE IMPLEMENTATION

4.0 SYSTEM IMPLEMENTATION FOR GAMMA HEALTH CONSULT (GHC)

APPOINTMENTS
4.1.0 SCREENSHOTS OF THE MOBILE APPLICATION FOLDER STRUCTURE

Upon creating the ionic application from the command line, a default folder is created consisting
of the ionic format, structures, and models. When a new page is created, ionic automatically creates
modules for future package imports and creates a routing flow to connect all other pages in the
“...src/app/pages” folder. The file is called “app-routing-module.ts” (as shown in diagram 3
below). With this, the user can easily use the routing page created to direct the flow page from the
index/homepage as he or she desires. Below are the ionic folder structures for the GHC mobile

application:

“ Wy New item ™ 1
X v
. T 1 Easy access = E it Select none
Pin Dete Mew Properties
v tolde = £ History rvert selection
Clipboard Organze [ per Select
1 * Yvonne Dewortor » OneDrive - Ashesi University » Yeard4 » Capstone Project * doclab
7 Quick access
o app
4 Downloads
assets
= Pictures
environments
@, OnaDrive - Ashe:
theme
a) Recyd =
Recycle Bin global.scss
Camu Slides € indexhtml 5 !
51 B maints
52 G| polyfillsts
Work 6| tests

6| zone-flagsts
@ Onelrive - Ashesi Un

= This PC

W Network
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s | app

Home Share

S |
«

| # Cut
W Copy

View

X =i

path «
Pinto Quick Copy Paste B8l paste < = Move Copy Delete Rename
access GO RS SHictin to to >
Clipboard Organize
« v 4
|: Name
# Quick access

¥ Downloads +
& Pictures *
@ OneDrive - Ashe: #
of RecycleBin o

Camu Slides

s1

S2

Work

@ OneDrive - Ashesi Un
= This PC

@ Network

pages

services
€ app.componenthtml
4 app.component scss
| app.componentspec.ts
app.component.ts
8| app.modulets
8] app-routingmodule.ts

New
folder

T_] New item ~ ‘/' 24 Open E Select all
¥ | Easy access * J Edt Select none
Properties
p. o History ;‘3 Invert selection
New Open Select

> Yvonne Dewortor > OneDrive - Ashesi University > Year4 > Capstone Project > doclab > src > app ?

Status Date modified Type

o 2/13/2021 10:11 PM File folder

S 1727 906 AM File folde

< 1/27/2021 9:06 AM Chrome HTML Do
= 1/27/2021 9:06 AM SCSS File

< 1906 AM TS File

5 9:06 AM TS File

< 202 M TS File

< 1/27/2021 9.06 AM TS File

4.1.1 SCREENSHOTS OF THE WEB APPLICATION FOLDER STRUCTURE

The GHC Appointments web application, found in the “doclab” folder as shown below consists of

all page folders of the application and their respective PHP files as shown in subsequent diagrams.

=

| doclaby

[ S

b g i

W

Pin to Quick Copy Paste .

access =
Clipboard

- il 12 * Thi

3 Quick access
4 Downloads o
=] Pictures -
& OneDrive - Ashe; o
sy Recycle Bin -+
51
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Screenshots

Work
- OneDrive - Ashesi Un
= This PC

i Network
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Cun x
=
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10 to =

Copy path
Paste shortout
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sPC *» OS{C) * xampp *

1 mName

wscode
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uploads

E

Jgitignore

L

.htaccess
404, php
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index.php

htdocs *
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Delete Renams

dockab
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Clipboard

- v 4 This PC

» Quick access
¥ Downloads
& Pictures
@ OneDrive - Ashe:
Recycle Bin
S1
S2
Screenshots

Work
@ OneDrive - Ashesi Un
2 This PC

@ Network

oS (C) xampp

htaccess
autoload.php
config.php
database.php
path_css.php
path_script.php
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4.2.0 SNIPPETS OF SOME CODING

doclab

New item ~ Ope 1 Select all

Easy access

4.2.1 SCREENSHOTS OF SNIPPETS OF SOME CODING FOR THE MOBILE APPLICATION

Code snippet of the login page.html

(18 i

@ ®OA0 Flvesham
i L
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The above lines of code are responsible for the creation of the HTML page for the GHC mobile
application’s login page. An HTMLS5 form was created to accept the user’s input (email and
password). An option to register if the user does not already have an account is made available via
the “Register” button available at the bottom of the page. These details are later passed
on to the “login.page.ts” file where they are authenticated and verified with details in the database
before the user can successfully log in. Should the details not match records in the database, the

login will fail, and the user will be prompted to input the enter the correct information.

Code Snippet of the app-routing.module.ts page

T RULES
Pmasters @ @0A0 £ Live Share In36Col3 Spaces:2 UTF-8 IF TypeScript 423 & Q

B 2 O & 4 MY © = @« @ W LIS 8 4 w 7 g d) N 0cuav B

The above lines of code are responsible for the routing (navigation) of pages in the application.
All page redirection activities are set here. The current page the user may have opened is the “path”

and where the user may go from the is specified in the “loadChildren”.

Code Snippet of the Search Doctor Result Page

18



The above lines of code are the activities that take place when a user uses the “search button™ on

the tabs or clicks on the “Book Appointment” feature on the dashboard. This makes an API call
to the “result-doctor.php” file in the backend which queries the database for the list of all available
doctors and displays this back to the user on the “Doctor Result Page”. From there, the user can

choose a preferred doctor and book a slot from his or her available time slots.
4.2.2 SCREENSHOTS OF SNIPPETS OF SOME CODING FOR THE WEB APPLICATION

Code Snippet of the Home Page

19



The above lines of code are responsible for all features seen on the homepage of the GHC
Appointments web application. It makes a call the Bootstrap API and Google Fonts API which is
responsible for the aesthetics of the page. All other features such as “login™ have redirections to

take the user to the appropriate page to proceed.

Code Snippet of the Database Configuration Page

OPEN EDITORS
“ DOCLAB

OUTLINE

? SONARLINT RULES
MAVEN
@0A0 2 Live Share Ln1,Col1 TabSize4 UTFR-8 LF PHP phptmt & O

B Lo 0O H F r ] W 5 A~ W 7 o 2) ENG w005AM R

The above lines of code are responsible for the database configuration in the GHC Appointments
web application. This establishes a connection between the application and the database permitting

the application to query the database as and when it needs to.

Code Snippet of the Forgot Page
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The above lines of code are responsible for the activities that take place if a user (doctor or admin)
of the GHC web application has forgotten their password and hence cannot log into the
application. Should they click “forgot password” on their login page, it will redirect them
to a “forgot password” page where their registered email address for the application will be
requested. An email with the content and link in the image above is sent to them with instructions

to reset their passwords.

4.3 IMPLEMENTATION CHALLENGES

In the process of implementing the mobile and web application for GHC Appointments, a few

challenges were encountered:

o Firebase database configuration leading to switch of database platform to phpMyAdmin.

e Problem with java-path leading to failed build on mobile app application.

« Difficulty in running the mobile application on an emulator/android device.
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e Ionic CORS policy preventing the mobile application from receiving email from the PHP

backend.

o PHPMail configuration difficulty.

22



CHAPTER 5: SYSTEM AND SOFTWARE TESTING

5.0 SYSTEM TESTING

For the sake of customer satisfaction and software quality assurance of the products from this
project, system testing was considered an important activity to carry out. It is a process by which
we try to clear the system of all possible errors or bugs by using the program intensively to find an
error. [10] A system is usually not considered to be complete without this process. System testing
is next after the implementation of the system to make sure that the system is working fine and
meets the requirements. Testing is done to demonstrate to both the developer and the customer that
the software meets its requirements. This leads to validation testing where the system is expected
to perform correctly using a given set of test cases that reflect the system’s expected use. Secondly,
testing is done to discover situations in which the behaviour of the software is incorrect,
undesirable or does not conform to its specification.[10] Testing for this project will be done in 2

stages:

1. Development testing, where the system is tested during development to discover bugs and

defects.

2. User testing, where users or potential users of a system test the system in their own

environment.

5.1.0 SYSTEM TESTING FOR GHC MOBILE APPLICATION

The table displayed below in the next section shows the results of the tests obtained after carrying

out development testing on the GHC mobile application.
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5.1.1 DEVELOPMENT TESTING AND TEST RESULTS TABLE FOR GHC MOBILE

APPLICATION
Test [Test Case  |Precondition [Priority [[nput Test Data Steps to be Expected Result Result
Case [Name executed. Successful
D Yes or
No)
1 Registration [None High  [Valid email address  [Need to fill the [Registration Yes
(Patient) and other inputs registration successful
form and
submit it.
[nvalid email address Registration Failed [No
or other inputs Error Message)
2 Login Must be High  [Valid username and  |[Enter username|Login Successful Yes
(Patient) registered. password and password
and submit.
[nvalid username and [L.ogin Failed No
password
3 View Must be High  (Click the Appointment(s)[Display list of Yes
Appointmentflogged in *Appointments” buttonffound appointments booked
J on the tab bar No Display “no No
appointment(s) pppointments
found booked™” message
4 Search Must be High [Click the “Search” Doctors found [Display list of Yes
Doctor logged in button on the tab bar Doctors
and select “Doctors”
from the list displayed No Doctors  [Display “No Doctors [No
found Available” message
S Forgot Open GHC |Low  [Click the “Forgot Fill forgot Valid email: Yes
Password  |Appointments Password™ button password form [Password reset email
application and submit it. [sent.
[nvalid email: No
“Invalid email”
message pops up.
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5.1.2 SCREENSHOTS OF GHC MOBILE APPLICATION TEST RESULTS.

TEST

CASE Hello there! Register Here
| D: 1 Sign Up Now to Book Appointment
Welcome to GHC Appointments
Sign In to Book an Appointment
Ama
Ponko
—— Successful
Added
E— amaponko@gmail.com —

Forgot Password

Create an Account

Already have an Account? Sign In

Hello, Mensah David

TEST What are you lool
CASE Hello there!
ID: 2 Welcome to GHC Appointments !
‘ Book Medical
Sign In to Book an Appointment Appointment Resull
»
»
david@gmail.com Category History
Appointment Appointment
Latest

Forgot Password

* S
GP/Family

2021-03-26, 8:00 AM

Create an Account

CASE Your Appointments €  Appointment
ID: 3 Hello, Mensah David
: What are you looking for? List Appointment Date  2021-03-26
Dr. Oduro Paul Appointment Time  8:00 AM
GP/Family
Baok Medical DayiLeR Past
Appointment Resull 4>
. Oduro Paul
Category History
Appointment Appointment Phone 0548545745
Latest Email doctorpauloeduro...

Dr. Oduro Paul
GP/Family
2021-03-26, 8:00 AM
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<&« Q  Searct
TEST Search
Hello, Mensah David Doctor Result
CASE What are you loaking for? Q  Searct
Oduro Paul
ID: 4 . GP/Family
: ()
';' A { . Dewartor Yvonne
Dentist
Book Medical All Doctor GP/Family
Appointment Result
@5 (AR} _— >
Category History » I
Appointment Appointment
Dentist Acupuncturist
Latest
V
y #
Audiologist Anaesthetist
TEST
CASE
ID: 5 Hello there!

Welcome to GHC Appointments O h h |
Sign In to Book an Appointment Forgot Password

Write Your Email Here

david@gmail.com

— ey

Back
Create an Account

5.2.0 SYSTEM TESTING FOR GHC WEB APPLICATION

The table below shows the results of the tests obtained after carrying out development testing on

the GHC web application.

5.2.1 DEVELOPMENT TESTING AND TEST RESULTS TABLE FOR GHC WEB

APPLICATION
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Test  [Test Case Precondition [Priority |Input Test Data [Steps to be Expected Result Result
Case [Name executed. Success
D ful (Yes
or No)
1 Registration  [None High |Admin feels The doctor uses  [Registration successful  [Yes
Doctor) registration form [forgot password
with feature to set his
Doctor details. [password.
Some fields of Registration Failed (Error [No
the registration Message)
form empty
2 ogin (Doctor [Must be igh [Valid username [Enter username |Login Successful Yes
r Admin) egistered. and password  jand password and
submit.
Invalid username Login Failed No
and password
3 iew Patients [Must be igh lick “Patients” |Patient(s) found [Display list of patient(s). |Yes
Doctor or ogged in utton on the
Admin) side bar No patient(s) Display “no patients No
found found” message.
4 dit Profile ust be igh lick the Fill in all required [Display profile updated  [Yes
Doctor or ogged in ‘Profile” button [fields on the form [successfully message.
dmin) n the sidebar
and select “Edit Fail to fill in all ~ |[Highlight field with No
Profile” next  required fields on missing information to
the form alert the user to input the
data
5 Forgot Open GHC [Low  [Click the “ForgotlFill forgot Valid email: Password ~ [Yes
Password Appointments Password” password form reset email sent
Doctor or application button and submit
Admin)
[nvalid email: “Invalid No
email” message pops up.
6 Login (Patient) Open GHC |High |Choose “Patient” |Get redirected to a[User reads and Yes
Appointments from the login  [section on the understands information
application drop-down menu jpage to inform the
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user of the GHC
mobile
application

View Doctors [Must be High [Click the Doctors(s) found [Display list of doctors(s). [Yes
Admin) logged in “Doctors” button
on the sidebar

No doctors(s) Display “no doctors No
found found” message.

TEST
CASE
ID: 1

_5.2.2 SCREENSHOTS OF GHC WEB APPLICATION TEST RESULTS

p P e e .k I B Ml st e 4 43 e K| @ b e e e e Xk b o
& 4 G0 leabos BBty A DAn@: L« i O PE ¢ Bon@:
o o = oo | e s ioun
e
il f—
i I| |4m| 3 3 El
D= £
D 202-04-20 843 e ba i
B it
& s
e
® sl
. et Drth
fnter 200
conds
ot P
............. otz
It nvertmai e
el fern e Gutbe [ 35 Casend | T G E D D AN = = 1 =

£ 5 T 0 beabsd ATk it kil & A n@i

F
“

Great!

ey Rt Arrd!

28



i i e % 4

TEST | 7 cicapponmens
CASE
ID: 2

o

ooty Barna o

e SRR © s B

@ lecabesk K eciccrfegph
GHC Appointments
T E ST ot oo o

o lonpanioiraRunel

CASE -

B o renes oo x| 6

¢

[ B

Dusshioard

SHE AFPOTIMENTS

@

e g

Sitsodiieit
e
Rt

AR wu G W AN M AR RS 03 Me TR
B vl v s x4 b S i WER] & vaeitwcprirs

<,

SRR

G ansan oasnboar

2z
ID: 3 e & ris
@202 04-20 104220 Py
@ cpecally
) e e e ‘ B x
- D ety Wy f AT A@
@ ammonmeNTs Riloitt e
’ Sow W0 s entie:
ane [ e enat raen
Demorr focre oraseiTs ecanecaue s e e
s F— @
e [re— ere i nsom
* e
W e
P e s B © i 5 5 .
- i | K2 oezome 2 iy = PN | @ tvewenes * 2 2 o g,
TEST € b O Db Cos@ o S okt
Prpr—— ] == Docter Pofie
CASE ' — :
ID: 4 : -l | E '
. i Dr. Oduro Paul
anframiy
i i
N i
& Appaintrieat W PRI, &  nopoiccone About Me
& scheci < i i R
a owes
- ’ ™ N DR fa
9 dotermadasetureln
" s 5 * oo P
- Gapart - t “
o -
BT T Ve ol Mer e £

29

Uinessperangtre weh o ety




1 L o ey 3 £ Bastbos | ety e ® D e G e % %
* Fo T e BT i
e
-
@ pasnhiaid B
— T,
B Poe
& Apcontmeer
GFYFamily all £l
e
000
* pviy
pan
il o= e G T e T
e
Lowez spardirg time weth T algerky
Tt ot G ] B e S TP | = # R PR |7 o ® x
GHC Appointmants
CASE T
M Yoo Seweer-0une x| 4 Dmaezee | romeDeren St ko0 dm o Gpemnen x| - q =

Great !

resetyour password

30



TEST
CASE
ID: 6

GHC Appointments

TEST
CASE
ID: 7

¢ & AT
& e o G ST " i
£ =0 e (o
P Docror izt

o 115 ertees
Docoriana spactty et Enst
Lo st ot s e
B e Pt st [
Do iana sty o st
e 1157007

w - Te— ‘ W
- = F
Download the GHC maobile app
ok Sl i v v
S Hipainir Product Suppore fra
[ #
s 2 .
e A DRI 5 4 o i 2 50
£ 3 0 Bk Y
e pe— [ ]
3 D 2z

@202 04-20 70420 P

31



5.3 USER TESTING AND RESULTS FOR GHC APPLICATIONS

Both web and mobile application were made available to the client (Dr Paul Oduro) via a zoom
meeting, where he was given control over the developer’s screen to test the features of both
applications. In general, he was quite impressed by the work done so far and had a few changes he
suggested to be done to the applications. For example, he suggested the ID field in the mobile
application user registration be made to accept null values to accommodate for the unique
identification that would be generated by the health consult for patients. He also requested the
entire system be allowed to have two administrators instead of one in the case of an unforeseen
circumstance. All these suggestions have been taking into consideration and will be worked on to

improve customer satisfaction.
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CHAPTER 6: CONCLUSION

6.1 DEPLOYMENT TO PRODUCTION

Both web and mobile applications for this project are currently running on the
developer computer's local host server via XAMMP. Time constraints made it impossible to go

through the necessary stages of deploying and producing the project applications on a live server.

6.2 PROJECT LIMITATIONS

e Web application of the GHC Appointments system could not be hosted on a live server due
to time constraints.

e Mobile application apk of the GHC Appointments system could not be made available for
public use due to some demands of the ionic framework. The host address used in
configuring the application to enable it to run off the web and on an emulator is the
developer computer's IPv4 address. This restricts the application and makes it possible for
anyone with the apk currently, to successfully log into the application from their mobile
device which also has its own unique IP address. In order to fix this unfortunate situation,
the host server on which this mobile application is deployed should be made live and public
to make the application accessible to all others with the apk. This host server happens to
be the developer computer’s server and can therefore not be made public for the use of the

application as this exposes it to threats and other vulnerabilities.

6.3 FUTURE WORK
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Beyond this school project and in the near future, I seek to get both applications deployed
successfully on live servers for their expected use by Gamma Health Consult. Alternative
options of hosting the ionic mobile application will be analyzed to see how the application
could be hosted off the developer’s computer for use by others. Any best other additional
features such as application bots, chat boxes or sending appointment notifications to users prior
to their appointments may be taken into consideration in the near future to enhance the usability

of the applications.

6.4 Summary

In general, both the mobile and web applications developed for this project have met a majority
of the requirements set by Gamma Health Consult and are functioning as expected.
Unfortunately, the time constraint and lack of resources now to host both applications on live
servers, makes it quite impossible for interested users to have the applications running

successfully on their end devices.
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