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Abstract

Research shows that queuing is a problem in Ghana especially in hospitals and
public-sectoroffices. Due to long queues, most Ghanaians are demotivated to take part in
health benefitting activities such as vaccinations. Again, sGhm@naians pay bribes to
public sectopfficialsto avoid long queues and multiple visits to public sector offices for a
service. This is one of many factors that accounts for the high bribery and corruption rate in
Ghana. In this regardhis project sought to develop z e r 0 C& geoeki® online
appointment booking system that alwprior booking before an appointment.
Requirements for this application were gathered from prospective users. On this platform,
businesses and individgatan register and schedule their events. idiecan visit this
platform and book an appointment to guarantee service completion on the day of visit and
to avoid long queues. zerOClock also has a video and live chat feature for virtual
appointment execution. #iso has a notification featutleat ersures that clients who book
appointments do not miss them by sendimgminder (usually 3@ninutes before time).
There is also a google map functionality that provide detailed direction for clients to
navigate venues of appointments. There is a high #vebnviction that this application
will help reduce long queues if not eliminate them, because liasteen a steep increase
in internet usage in Africa over the past 10 years and all these vast number of internet users

have the opportunity to use tlapplication.
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Chapter 1: Introduction

1.1Background

The conventional way for Ghanaians to have access to most services in Ghana is
through queuing. Queuing isiquitous in Ghana especially in places such as hospitals,
pasport and license offices, among othé&snsidering that Ghana is a developing country
(United Nations, 2014), inadequate basic infrastructure is one of the probems the citizens of
the countryface. One of these basidiastructure the country lackssitting areas. As such,

citizens have to queue in the sun for long hours which posses severe health hazards.

In the case of hospitals in Ghana, people have to queue for hours during vaccinations
and health cheelips to see a specialist or a doctor. Again, this is attributable to the
inadequate healthcare facilities in a developing coufdrnjted Nations, 2014pf 28.21
million people(World Bank, 2017) More often than not, people are demotivated to take
part in important activities at hospitals in Ghana. When others take time out of their busy
schedules to visit the venue to take part in vaccinations or health-gpeclgreater
percenage of them leave the queue after having spent considerable amount of time,

especially when therare many people ahead of thé€dmou & Soman, 2003)

Moreover, in public serviceectorssuch as passport, Driver and Vehiclednsing
Authority (DVLA), birth and death registry offices, the issue of queuing for hours still
arises. Beinpuo (2015) vividly expressed his frustrating experience at the Ridge Passport
Of fice i n Ghana. He compl ai n esbpoddffceydelays he Al
i n processing an d(Beinpus, 2@l%)Askle theffactpghatsiizpns aré s 0
being exposed to the sun while standing outside for hours, most of them have to make

several visits to the passpaffice to join long queues in acquiring a passy{Beinpuo,

2015) Recently, queuing is the norm in Ghana.



1.2 Problem Statement

Queuing for long hours is one of the major problems Ghanaians face. Queuing has
continuously led to immense waste of time that could have been used to engage in
productive activities to make valuable contribution to economic development. When people
consider the time that will be spent waiting in a queue and its opportunity cost, they might
not take part ircertain key activities. Due to queuing, some Ghanaians are demotivated to
participate in health benefiting activities that can reduce disease severity, complications,
and comorbiditie$Bonanni, Picazo, & Remy, 2015%imilaty, to avoidthese long queues
and for that matter, time wastage and additional cost of visiting the venue, citizens pay
bribes to the public officialéRiley, 1999) This is one of the accounting factors for Ghana

being one of the countries with high bribery and corruptiesin the world.
1.3 Objectives

The objectives of this project am® design a generic but customizable online

appointment booking system theatsure the following:

1 Save clients time spent in long queues by allowing them to book an appointment
prior to the day when the activity is taking place. Saving time of clients will in turn
address its related problems such as petty bribes and demotiwateadte part in
health benefiting activities.

1 Save clients time wasted searching for unfamiliar locations where major activities
are taking place by providing them google map direction to the venue

1 Ensure that clients attend appointments they have bdokeeceiving notification
when an appointment has successfully been booked and a reminder when it is 30

minutes to the appointment



1 Provide a live and video chat functionality which will further save time, because
with this feature, they can consult witkeir specialists from home

1 Provide a platform for businesses to improve their services by making it possible for
clients to give feedback regarding services rendered by the business

1 Increase awareness about businesses through the online platformvgetebased
application can be accessed anywhere in the world

1 Provide tools to analyse bookings which will give business an insight about the

patronage of their products

1.4 Motivation

Therehasbeen a continuous increase in internet usage in Africatasdyrowth
surpasses the growth in any part of the wai@hapshak, 2015 he internet has made it
possible for several innovations. Examples of such innovation is the invention of WhatsApp,
Facebook and Instagram which has helped made communication easier. The developed
countries have explored the internet and have usedsitlv® most of the problems they
face. The internet and technology have been a motivation to push the boundaries of
knowledge and try to figure out ways that it can be used to address pressing problems that
Ghanaians face, just as the developed countags taken advantage of it to solve their
problems. Having realised that queuing is a problem and have hdukirdtexperience of
being in long queues for hours, implementing a platform that can eliminate or reduce
gueuing became an area of interest. Redutime wasted in long queues is important
especially for the 72.65% employ@&orld Bank, 2017pecause this will help save time to

engage in their routine activities and continuously contribute to economic development.

1.5Related Works

This section analyses existing software packages and puts this proposed project;



appointment booking system in perspective with other related works. The basic
functionality of this software package is to provide a platform for Ghanaiabsdk
appointments and save the time spent in long queues. Some related works to this proposed
project include but not limited to Acuity Scheduling, Simplybook.me, AppointmentCare,
Appointy and Setmore. The major distinguishing features for the propostsnsfrom

these other related works incluldet not limited tahe following:

1 Price: Most of these applications have at most 30 days free trial. After the 30 days,
a user must pay for continuous usage. For instance, premium, standardsiand ba
users of Snplybook.me pay$59.90, $29.90 and $9.90 per month respectively.
Again, premium, standard, and basic users of Acuibe8aling pay$50, $25 and
$15 per month accordingly. Moreover, an Acuity user with multiple business
locations pays $59.99 per month,seuwith medium size business pays $39.99 per
month while a user with small business pays $29.99 a month. Contrary, the
proposed system will allow users free access to all the functionalities of the
application once they are registered users. This willvata the public, private as
well as the NGO sectors to use this software package.

1 Number of bookings: Another distinguishing feature of this proposed system from
similar applications is theumber of bookings it offenssers. Most of these existing
relatel software packages have a limit on the number of bookings. Taking
SimplyBook.me for instance, there are limited number of bookings even for
premium users. This is different in the case of this project. It is important to provide
unlimited booking for user (Ghanaians) because considering the culture of the
people is key in designing appointment scheduling rules and systentau, &

Li, 1995). The Ghanaian culture is such that people prefer to attend events in large

numbers when they are in serious need of it. As such, this proposed system offers



unlimited number of bookings so that everyone interested can get the opportunity
to book an appatment.

1 Popularity: Existing software packages are not well known by Ghanaélangver,
this application islesigned primarily for Ghanaians and will take the initiative to

increase awareness.

1.6 Major Functionalities Implemented

1 Scheduling This functionality is concerad with scheduling events. A registered
administrator of a business can generate a calendar for an event.

1 Booking With this functionality, a client of a business can book an appointment
from a schedulgevent calendar.

1 SMS notification: This functionality deals with sendin§hort Message&ervice
(SMS) notification to clients when an appointment has successfully been booked
and when it is 30 minutes to the appointment.

1 Google map directionThis functionality provide adetaiked google map direction
to the venue for an appointment.

1 FeedbackWith this functionality, a client can give feedback to businesses about
their services. This will give businesses the opportunity to improve their services.

1 Report generatianThis provides acomprehensive dashboard which shows
summaries of clientsd bookings as well

1 System configuratian This component handles configuring and creating a
customizable booking website for businesses.

1 Live and video chatsthis allow clients to communicate with their consultants from

home.



Chapter 2: Requirements

2.0 Chapter Overview

This chapter outlines the requirements of this system based on the international
standard for software requirement specification. It fiestaibes the requirements gathering
process and analysis. Again, it identifies the various users of the system, their requirements
and the data requirements in their interactions with the system. Moreover, it discusses the

system and nefunctional requirenents of this application.
2.1 Requirements Gathering and Analysis
2.1.1 Requirements Gathering

The requirements of this application were gatldénrough interviewing the various
stakeholders which included companies and their clients. The interviews revolved around

obtaining information regarding the following:

. How do companies appropriately schedule for activities to ensure efficient
utilization of time and other resources?

[I. What major functionalities are key to users to make the system useful to them?

[ll. How do businesses track the level of patronage of their products?

IV.What is wuserso6 | evel of education and t e

V. What interface antével of technicality is desirable?

VI. How do firms obtain customer feedback to be able to improve their services?

2.1.2 Requirement Analysis

Detailed analysis of the information gathered from the interviews showed that the

following are of major importare to the various stakeholders: businesses and their clients



Thesefindings are grouped according to the interview questions in section 2.1.1 and the

individual stakeholders.

2.1.2.1Perspective of Bisinesses

Examination of responses for intervigwestion number | showed that businesses

are interested in a platform that allow clients to book an appointment prior to when
an activity is taking place so that they can effectively plan

Users reply for interview question Il indicated that a system whihtincrease
people's awareness of their businesses worldwide and widen their customer scope is
important to the success of their businesses. Again, businesses mentioned that the

system should provide for customization since it is a generic application

lll. Analysis of usesd feedback for interview question Il indicated that they need a

system that provide comprehensive statistical analysis of the patronage of their

products

IV. With regards to interview question IV and V, administrators of businesses have at

least an undergraduate degree and have had experience in using web applications.
Moreover, these users are medium technological competent thus, they require an

interface that is attractive and easy to.use

V. A platform that give room for customer feedback fmprovement of services

rendered was s erespobise for interview question.VI

2.1.2.2Business CliensdPerspective

The responses of business clients stressed much on interview question Il. The

insights drawn from the interview with these users shothey are interested in the

following functionalities:



VI. A flexible system that allowfor easy booking, cancellation and rebooking of
appointments

VII. A way to remind clients when it is 30 minutes toagpointment.

VIII. A platform that maksit possible to iteract with specialists via live chats or video

call.

IX. A system that allowcalendar generation

X. Detailed and accurate directions to venuerghan activity is taking place.

2.2 Purpose of Software

The goal of this project is to design a generic dvabed appointment booking
system called "zerOClock". This system is designed for businesses in the public, private,

NGO and other sectors and their clients.

2.3 Product Functions

The functions of the system which indicate the services it providkdgspft, 2016)
are discussed below. These functiaaslresshe various needs of usdrssection 2.1.2.

Theyinclude the following:

1 Scheduling This application generate a schedule for registered users of
Azer 0OCl ockd based on their specified ac
working hours and break times. Thisfunato addr esses userso req
1 Booking Since the schedule of registered businesses oridl@ils can be seen by
everyone, clients cdmoka slot from the schedule antleand an appointmenthis
givescustomers the freedom to choose the appropriate time to book an appointment
based on theirchedules. This functionality dfzeroOClock" resporslto uses 6

requirement VI



Notifications After a user has successfully booked an appointmentSHS
notificationis sent to the usdo indicatethat the appointment has successfully been
booked. Again, when it is 30 minutes to the appointment, anS#& notification

is sent to the client to remind them of thepapi nt ment . This addr
requirement VII

Live chats and video call€ustomers expressed that it is time saving to be able to
chat with a specialist from home. This, and consideringsasequirement VIII,

i z er 0 (otowddeskivee and video chafunctionality for users. This particular
feature is of much importance to clients of family doctors, counsellors, lawyers and
other individual and private organizations.

Google map directianro provide for users' requirement X, this system will provide
users who have successfully booked an appointment access to a google map
direction to the venue where an event sugveacindion is taking place. Thigives

clients the chance to patronizetbervice of unfamiliar service providers.

Report This functionalityallows administrators and management of businesses to
view the patronage of their services. Busieegsan view summaries of all data
relatingtot hei r cl i ent 0s Ibsdastiboarddrhkis feature addresses b u s
usergrequirement Il

Client feedback In response to requirement V, this application provide a
functionality which allows clients to give feedback about the services rendered to
them to provide room for businessesmprove. The feedback &onynous so that
clients can givdonest feedback without fear of being identified.

Customization "zerOClock" is a generic but customizable wagiplication. This
feature addresseuser requirement Il. Thisnable registered firms to customize

their booking websites to their specifications.



1 Calendar generation’'zerOClock" allow standard users who have successfully
booked an appointment to generate a calendar. This functionality helpts abf
businesses to keeamck of their appointment and this addresses users' requirement

IX.
2.4 Users Classes and Interactions
2.4.1 User Classes and Characteristics

There arewo major classe of users of this application abeisinesses antheir
clients In this applicationpusinesses are known as administrative users and clients are
standard users. The various categories of

outlined below:

1 Administrative users: Individuals and businesses that havistesgl to use
Azerdkld ohave one nbaijheoadminisgator of thelr custamizable
booking website. The administrator is responsibtes c hedul i ng f i r més
customizing the bookingf thewebsite of the company. As such, it is key that the
administratomust be technologically competent. He or she has the authorization to
read and write.

9 Standard users: The second class of users of this application include clients of
businesses. They are interested in viewing and understanding a schedule and being
able tobook an appointment. A client must understand the English Language to be

able to effectively use this application.

10



2.4.2 Use @se Diagram

This application has two (2) najcategories of user§he use case diagram below

indicates bw the varioususers utilize this appointmebboking system.

ADMINISTRATIVE USER

Manage schedule

Customize booking website

!

y

Contact developers of zerOClock

View Statistical analysis of
bookings and clients feedback

Administrator _
Register

Login

vy

Figure2.1 Use case diagram showing the requirements of an administrative user



Standard User

Book appointmenD

Cancel an appointment

Receive notification

Access google map direction to venue

\ Comment about the system
and servicesendered

Client

Contact developers of zerOClock

Live chats and video calls

Generate calendar

Register

Figure 2.2 Use case diagram showing the requirements of a standard user

2.5 Data Requirements of Users

This section outlines in detail tloata users are required to provide at every stage of

their interaction with this system. These requirements are grouped according to the user

classes: administrative and standard users.

12



2.5.1 Data Requirements of Administrative Users

The administrative sers interact with this system in various ways. fEidesbelow

show the data requirements of selected interactions with "zerOClock™:

Table 2.1 Administrative user data requirement during registration

FR-BR-1: A business shoulde able to register

Description This requirement allows businesses to register and become reg
users of fAzerO0Clocko

Input Company name, email, business category, phone, password, des(

Source A form filled by a business

Output Alert user to enter data when form fields are empty or alert user to
valid input when invalid or wrong input is provided. Submission of
form can either be a success or failure. When form submissi
successful, displ awndSdReapmad to usatl
email provided during registration to inform the firm that it is noy
registerze@@Clusekoof

Destination Alert in the business view and a notification te thusiness provide
email address

Trigger User clicks theegistered button

Precondition | None

Postcondition | Business is added to the databases of registered users

Table 2.2: Administrative user data requirement during login

FR-BR-2: A business must be able to login

Description This requirement allows registered users to login and use the sys
Input email, password
Source A form filled by a business

13



Output

Alert user to enter data when form fields are empty or alert user to
input provided during registration when inputs provided does not n
data in the database. Form submission can be a success or failure
form submission is successful, dispfaf. 0 gi n succes

business to itdashboard

Destination

Alert in the business view

Trigger

User clicks the login button

Precondition

User must be azeD€goskered use

Postcondition

Business is redirected to thelashboardind a session created for {

user

Table 2.3: Administrative usedaa requirement in scheduling ement

FR-BR-3: A business shodlbe able to schedule an event

Description This requirement allows aanistrative users tschedule for events (¢
activities

Input Activity title, start date of activity, end date of activity, time require
attend to a person, working hours and break times

Source A form filled by a business

Output Alert user to enter data when form figldre empty or alert user to en
valid input when invalid or wrong input is provided. Submission of
form be either be a success or failure. When form submissi
successful, di spl ay ASchedul
business t@iew all ongoing scheduled activities of the firm

Destination Alert in the business view

Trigger User clicks theschedule button

Preccondition

Business must register and logged

Postcondition

Business schedule is added to the database of schedules
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2.5.2 Standard UseData Requirements

This section describes the data required by standard users in their various
interactions with the system. The tables below indicate the data requirements of users in

some interactions with the system:

Table 2.4: Standard usetata requirement in booking an appointment

FR-CR-1: A client of a firm should be able to book an appointment online

Description This requirement allows standard users to book an appointment

firm prior to when aractivity or event is taking place

Input Full name, email address, purpoBapne number
Source A form filled by a client
Output When a slot is also successfully taken, display a dialog camjadn

form that requires user detaiislert user to entegtata when form fields
are empty or alert user to enter valid input when invalid or wrong i
is provided. Submission of the form can either be a success or f;
When form submissin i s s u c ¢ epeirftmeht successfsl
bookedo aSM$ toshe phdne mumber provided by the cli¢

Destination Al er t in the <client view and
number
Trigger User clicks a slot in the business schedule

Precondition | None

Postcondition | Clientds appointmenstartand end timestamp, email, full name &

phone number argtored in the database

15



Table 2.5: Standard usetata requirement in giving feedback

FR-CR-2: A standard user should be able to give feedback

Description Thisrequirement allows clients of a firm to give feedback regarding

services provided by the firm

Input Messager feedlack
Source A form filled by a client
Output Alert user to enter data when form fields are empty or alert user to

valid inputwhen invalid or wrong input is provided. Submission of
form can either be a success or failure. When form submissi

successful, display i Feedbac

Destination Alert in the client view

Trigger User clicks send feedback button

Precondition | A client must have booked and attended and appointment

Postcondition | Feedback stored in the database

2.6 System Requirements

The system requirements regarding this Awabed application are discussed below:

1. The application must be available and responsive on all devices that support any
kind of browser such as Firefox, Google Chrome, Opera etc

2. Users must be able to customize their booking website to their specification

3. The application must to available on theernet at all times

4. Before a user can have full access to all the functionalities of the application
(zeOClock), the user must first be a registered user and must log in with the

appropriate credentials

2.7 Nonfunctional Requirements
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The nonfunctional requirements discussed below are concerned with the constraints

on the services provided by the system:

1. Security Requirementsne major noffunctional requirement of this application is
security for all users. All users must be authenticated befarg bBowed access to
the systems (Sommerville, 2011).

2. Dependability Requirement€onsidering that the system is wiehsed application,
it should be available 24 hours a day (Sommerville, 2011). The systems should be
regularly maintained, and all necessaupport should be provided for users when
needed. Users should be able to rely on this application to provide the services it
promises to offer.

3. Usability Requirementsfhe system should be easyuse especially by new users.
The system should be vensable in a sense that a new user shbeldible to
navigate around without any guidance. The user interface should be very elaborate

and easy to understand.
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Chapter 3: Architecture and Design

3.0 Chapter overview

This chapter illustrates how this software will be designed for implementation. It
also shows the higlevel architecture of the overall structure of the system. Designs such
as the system architecture, database design, activity diagram, interface deésigguence
diagrams will be explored. These are proposed designs thus, not all components stated in

these diagrams will be implemented.
3.1 System Overview and Architecture
3.1.1 System @erview

The architectural design of this system considers thewsagomponents needed to
design the system and the interaction between them. The tools needed to designthis web
based application include PHP, HTML, CSS, jQuery, JavaScript, database, APIs and
relevant libraries. This system will be developed using thdé¥diew-Controller (MVC)

pattern.

The view component defines how data retrieved is presented. These include the
various pages of the application such as home, login, register, contact, dashboard, admins
view, booking, and feedback page. The model comptorentains the various classes and
manages the entire system and interfaces between the database and controller. The controller
component contains the logic and controls user interaction from the views to the model

components and the vice versa.
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3.1.2 §stem Architecture

ONLINE APPOINTMENT BOOKING
SYSTEM (zerOClock): SYSTEM
ARCHITECTURAL DESIGN

WEB

I PHP, HTML, CSS, JAVASCRIPTJAIERY I

WEB SERVICES, APIs

Lo T = %
[ |

[ |

Database

Admini . _
Standard user dministrative File |

user Loggmg

system

Figure 3.1 System architecture diagram
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3.2 Database Design

( Administrative_User D
" Personid  integer(10)
[ company_name varcha2ss) U
Hloegoy  varchar2ss)
7 descriplon  varchar255)
£] mission varchar(255) [}]
3] vison varchar(255) [\]
[ image varchar(255) (]
[ iogo varchar(255) (Y] e
.
0

is>

Figure 3.2 Diagram showing database design of the system

Cl i

will be stored in the database server are modelled into classes. Data in these classes will be

ent 6 s i

nt er

action

wi t h

( Person 2
| id integer10)
enai varchar(255) U
password varchar(255)
[ phone varchar{256) ,
per integer %
status Varchar(255) : r Standard_User )
\ Administrative_Usemerson_id  integer(10) ) * Personid  integer(10)
(3] fst_name varchar(255)
— (] last_name  varchar(255)
I Booking ----OR
i integor(t)
O4 ] purpose varchar(255)
(7] start date fimestamp
ond_date fimestamp
person_id intoger(10)
 Eventd itger10)
Administrative_Usererson_id _integer(10)
Standard_Userperson id  integer(10)
* Adminitratie_UserPorsonid  intoger(t0) (Y]
\% Standard_UssrPersonid  nteger10) &j
d
for>
1
]
Event )
| intoger(10)
7] tite varchar(255)
description Varchar(255)
start date fimestamp
end_date timestamp
nion_working_ hous varchar(255) [}]
non_rking_days varchar(255) (]
admin_id intager(10)
3] Administative_Usemerson_id  integer(10)
Administrative_Userperson_id2  integer(10)
\%Adndnisﬂsﬂvo_Useeronld integer(10) [}fy istal Paradign Communiy Edton €

t he

stored in MySQL database and retrieved in JSON forAlhicommunications wit the

database should be checked to prevent MySQL injection and other kinds of attack on the

system
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3.3 Activity Diagram

The first activity diagram below shows the flow of activities of an administrative
user. An administrative user is requiredagister to gain full access to the functionalities
of the system. When registration is successful, the next stage is login; where a user provides
email and password. After |l ogin, the neces:c
customizable websites created. On this customizable booking website, the administrator

can schedule an upcoming activity, personalize company website, etc.

Registered Registration
Company?

Sign in?

System
configuration

Scheduling

Customization

Figure 3.3 Activity diagram showing workflow of an administrative user

21



Registered user? Registration

Sign in?

Appointment successfully Book an

booked? appointment

Send SMS Notification
confirming appointment
successfully booked

30 minutes to
appointment?

Send SMS reminder about
appointment

Appointment
Attended?

Give Feedback

Figure 3.4 Activity diagram showing workflow of a standard user
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The second activity diagram above shows the flow of activities of a standard user who wants

to book an appointment through to providing feedback after attendance.
3.4 Prototypes

This section shows prototypes of selected pages of this applidéatiane 3.5 shows
a prototype of the booking page where clients can book an appointment. On this page, a
client can book an appointment by clicking on any of the available slots. When an available
slot is chosen, there is a pop up that prompt user to emigi, purpose, name and phone
number. When appoint is successfully booked, an SMS notification is sent to the client

confirming that the appointment has successfully been booked.

Jang  Jan9 Jan10 Jan11 Jan12 Jan13 Jan14
A MON TUE WED THU FRI SAT SUN
¥

09:00 09:00 09:00 09:00

10:00 10:00 10:00  10:00

ASHES[ 11:00 11:00 11:00 11:00

1200 12:00 12:00 12:00

13:00 13:00 13:00 13:00

1400 1400 1400 14:00

15:00 1500 1500 15:00

Book an appointment with our
Counselor

16:00 16:00 16:00 16:00 16:00

17:00 17:00 17:00 17:00 17:00

- Available Cl‘eate

tely.com « Online Diagramming

Figure 3.5 Prototype of the booking &éendar) page
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Figure 3.6 shows the prototype of the ac

summaries of clientsd bookings as well as t
eve
& = (  http//www.0Clock.com/dashboard —
C d
Dashbeoard ompany name an Home  Contact Us Login Sign Up
SsHibhe logo
Date from: To: C)\ Search
This is a comprehensive dashboard that provide statistical analysis of bookings and clients feedback
categorized according to months. The Grid link shows summaries in pie and bar charts whilst the tables
links shows raw data in tables. Administrator can also manage other users of this firm's booking website.
Number of Bookings in January:
100
Number of B in February:
Number of ings in March:
Footer creately

www.creately.com « Online Diagramming

WIW

Figure 3.6Pr ot ot ype of the administratords dashb

3.5 Sequence Diagrams

This sections shows the sequenceydiens which indicate the interaction between

the various objects and models of the system and the outcome of these interactions.

3.5.1 Administrative userregistration
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Application Validations Database
i | |
\ | [ |
| | |
: ' '
Click on register button : ||
Validate user details |
Insert into database
|
Registration successful: messag ok l
D iy Registration successful W€ T
______________________ |
Redirect to login |
---------------------------------- 'l |
| I
Figure 3.7 sequence diagram of a new administrator registering a company
3.5.2 Administrative userlogin
Administrator
Application Validations Database
I | |
\ I [ |
| | |
: ' '
Click on login button : ||
Valicate user details I
7 Email: found
Password: matched
|
Ok
Registration successful: messag Login successful
I
€ I
Redirect to booking site | |
- - mmmmmm oo e |
|
Figure38s equence diagram of an administrators
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3.5.3 Admini

Administrator

strative u

sero6s other [

nteract

Application

Validations Database

N |

|
|
|
alt
Login ()
o« ¥y

opt I

1.2 Validate details

I |
| |
Il 1.3Create schedule :
: |

Insert schedule details in the
> database

2.1 Click manage user buttor

»
»

2.2 Redirect to manage
user page

1.1 Click schedule button
1.6 Scheduling Successfu
message

1.5 Successful

»
>

2.3.4insert new user into the

» 1 2.3.2 validate input - database
2.3.5 0k
2.4.1 Click delete user butto 2.4.2 delete user from the
> database
2.4.3 Ok

‘_ __________________________________________________________________

1 i T

| | 1

Figure39s equence diagram of an admini

strator os
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3.5.4 St and ayiateractisrewith tifesystenre nt 6 s

Client
Application Validations Database
|
I |
\ I | I
I |
1.1 Cliclkavailable slot in a
schedule
M®H 5AaLI | é
details
< ____________________
| |
| |

1.3 Clickbook nowbutton

1.4Validate details

1.8send SMS
notification to client
confirming appointment
successfully booked

1.9 send SMS reminder

to clientwhen it is 30
minutes to the
appointment

1.7 Successful

details in the database

1.5 insert appointment |

opt

1.10 Display google map

RANBOGAZ2Y 2V 2YLI yeQa
booking website for clients to

access

1.11 Click give feedback
button

1.12 validate input

1.13 insert client feedback

into the database

Figure 3.10sequence diagram afstandard user interaction with the system
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3.6 Traceability and Requirements Matrix

In this section, the major components of the system are mapped to user perspectives
drawn from the requirements analysis in chapter 2 section 2.1.2. In the traceability and
requirement matrix, the requirements are represeatedhe vertical axis whilsthe
components are represethten the horizontal axis i X0 i s auequaamertt tats ma p

componer(s).

Table 3.1: Requirement and traceability matrix

Requirements Components

Scheduling | Booking System Report

Configuration | Generation

Book Appointment X X
Customization X
Statistical analysis g X X X
bookings
Easy to use interface X
Customer feedback X X X
Booking, cancellation an| X X X
rebooking of
appointments
Appointment reminder | X X
Live and video chats X X X
Calendar generation X X
Directions to venue X X X

3.7 TechnologiedJsed

3.7.1 Integrated Development Environment (IDES)

The IDE used tedit, compile and debug code waisblime Text. Sublime Text is

a cross platform text editor for code, prose and markup. It has a Python API. It supports
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many programming and markup languages and prose such as AppleScript, ActionScript,
ASP, C, C#, HTML, JavaScript, PHPava, Perl, Paat C++, CSS, Clojure, OCaml and

many others.

3.7.2 Programming Languages

1 PHP: PHP which stands for Hypertext Processor is a server side scripting language
suitable for web application development. PHP code is executed on the server and
the result igdisplayed on a web page as HTML. In this project, PHP is used for all
database and other server side interactions. PHP is used instead of other server side
scripting languages because it is fast, simple and offers many other professional
features for progtmmers.

9 JavaScript: JavaScript is an objectented programming language used to make
webpages interactive. JavaScript is used in this project foomess when a button
is click and other user interactiegents.

1 HTML: HTML stands for Hypertext Markupanguage. In this application, HTML
is used to create web pages and various user interfaces.

1 SQL: SQL stands for Structured Query Language. SQL is used in this project to
manipulate the database. Specific SQL commands used in this project are insert,
updae, delete, select and retrieve data.

1 jQuery: This is a portable JavaScript library used in this project for event handling.
Specifically, it is used to call and manipulate the jQuery full calendar plugin for

scheduling an event.

3.7.3 Development Platforms

1 GitHub: This development platform is used in this project to host and review code.

Written codes are push and pulled from GitHub.
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1 XAMPP: XAMPP is a cross platform web server. XAMPP stands for Cross
Platform (X), Apache (A), MySQL (M), PHP (P) and Perl)).(fh this project,

XAMPP is used to create a local http server for development testing.

3.7.4 Frameworksand Templates

1 Superlist- directory template: This template was designethleyAviators (2015).
It makes use of enhanced HTML 5 and Bootstrap 3.x whicdmi®pen source
framework with HTML, CSS and JavaScriphis template was used for responsive

front-end designs of this application.

3.7.5 APIs

1 Google charts API: This APl is usadthis project to create graphics with data from
the database. It is used to draw PNG images of pie and bar charts indicating
summari es of antifeedbactostideadmmistiatod dgsbboard.

1 PHP mail: PHP mail is an emailing service usethia application to enable users
of zetiiCl ocko to contact i ts devel opers
suggestion that can improve user experience. It is also used to notify users when a
password reset request is made and when a pasfiae succesdfy been reset.
Moreover, it used to send clients who have booked and attended an appointment a
link to the feedback page.

1 Web RTC: RTC stands for Redlme Communications. It is used in this software
to enable clients of firms and individuals to communicate via live chats or video
calls from homelnsights and JavaScript configuration files writterSanni(2016)

were usedd design this component.
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1 Hubtel SMS API: Hubtel messaging API makes it possible to send and receive SMS.
In this project, this API is used to send SMlients when an appointment has

been booked successfully and when it is 30 minutdsetappointment.
3.7.6 Plugin

1 jQuery full calendar pluginThe jQuery full calendar plugims used in this project
to create @alendarfor events. It shows the calendar view for the month, week and
day level. This plugin creag@n easy to use calendar for users. It has features which
makes it possible to drag an appointment to a different time or day to reschedule that
appointment.A tutorial by Welslesson (2017) provided major insights into the
development of this component.

1 Add to calendar pluginAn add tocalendar buttomnteracts with thigplugin from
Eventable (2017)This plugin allowusers who have booked an appointment to add
the event to their calendar. Thidugin allow integratiorwith Google calendar,
Apple calendarOutlook calendar, Outlook desktop calendar, Yahoo calendar and

other calendars which gives users flexibility.
3.7.7 Utility

The software utility used in this application gson job. This is a time based
scheduler for automation. In this project, cjoh is used to run the PHP scripts 8vS
notifications Cron jobmade it possible to automatically send an SMS notification to a client
when it is 30 minutes to their appointment. Again, with cron job, a link to the feedback page

is automatically sent ta client after they have attended an appointment.
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Chapter 4: Implementation

4.0 Chapter Overview

This chapter outlines the implementation techniques employed in developing this
application. It also describes the tools, APIs, libraries and frameworks used in developing

this software package.
4.1 Approach and Implementation Limitations and Techniques

The approach employed in developing this application is-besed. This
application is an online application that can be accessed by any device with a browser and
internet connectivity. Té reasons for choosing a wkhsedapproach to develop this

applicaton and not the other approaches are outlines below:

1 Platform independence. A wddased application runs inside a web browsers hence
does not have to be installed on a device. This makes it possible to use a web
apdicationon any computer and smart devicegardless of the platform.

1 Cost effectivedevelopment: Welbased applications are accessed through the
internet which is a uniform environment. As such, a \vabed application is
developed for a single operating system but tested on different webelsosush
as Google Chrome, Firefox, and Internet Explorer, among many others.

1 Easily customizable. Webased application interfaces can be modified to fit
different users with distinct needs and expertise. For this reason, this approach is
advantageousver desktop applications because desktop applications have fixed
user interfaces. This feature is much important to the development of this application
because users stated that they wd@at customizable booking website since this

application is genericlhus, the welbased approached was an appropriate choice.
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1 User independence and choice. Waased applications can be accessed anywhere
at any time by a user on any device connected to the internet and with a browser.
Unlike a traditional or desktop apgdition, the user is in charge of where and when

they use the application, and this give users full control and independence.

4.1.2 Implementation Limitations

One major constraint to the implementation of this application is the software design
process. e software design process adopted in designing this application is the agile
met hod of devel opment. The agile metdhod ne
that what is needed by the user will be developed. Again, this method embrace change. This
is important because we are in a changing business environment thus, requirements are
subject to change. Moreover, the agile method of software development focuses on
simplicity in both the software being developed and the development process. These will

ersure that the software package developed will be useful.

4.1.3 Implementation techniques

A stepby-step technique was adopted in developing this application. The entire
components of the application were broken down intecgubponents and developed in
stages. The first stage of development was the design of the various user interfaces. Next,

all interfaces with forms were validated.

Following the agile method of development, users were involved during the
implementation. The most important componentsgdaling and booking were developed
first. The feedback from user testing were incorporated in the development process. Again,
new requests from users were analyzed through the requirements engineering and

specification process and components were desigoedrdingly to address these new
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requirements. An examplef a new requirement that was added by usethe calendar

generation feature. The components were divided into-ceaiponents during

implementation to ensure easy development.

Again, the MVC(Model View Controller) model was used to divide this application

into 3 interconnected parts.hif made it possible to reuse code and practice parallel

development. The diagram below shows the folder structure and files of this system:

Mame

assets
chat
controller
cron_job
database
images
layout
maodel
pages
settings
unsecure
Z] CHANGELOG.bt

E index.php

Figure 4.1 foldestructure: MVC

4.2 Description of Components

Date modified

-
2
2
2

2
2

10/25/2017 5:57 PM
1872018 3:54 PM
M15/2018 &:42 PM
[20/2018 11:31 AM
M15/2018 12:20 PM
M13/2018 10:42 PM
24/2018 557 PM
1472018 T:57 PM
/14,2018 11:20 PM
/30/2018 9:03 PM
/872018 11:08 PM
0/25/2017 2:47 PM
f26/2018 5:04 PM

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
Text Document
PHP File

As indicated in section 4.1,.all components of the system were broken down into

sub sections for easier development. The major and@uiponents are described below:

1 Scheduling This major component isoncern with all steps a firm must follow to

be able to put an event for booking. The -somponents under this major

functionality includes:

0 Registration: All firms that wishes to use this application must register. This

component ensures that new usadiinistrative users) register and become
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registered users of fAzerO0OClocko. The

for registration:

Figure 4.2 Snippet of code for registration

0 Login: This component allows registered users to login and havaciélss
to the functionalities of the application. The diagram below shows a snippet

of code for login:

($email,

Figure 4.3 Snippet of code for login
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o0 Schedule specification: Once a user is logged in, he/she can put up their
schedule by specifying the activity event name, time required to attend to
a query, working hours and break times. With this information, a schedule

will be created and displagon t he firmdés booking we

below shows a snippet of code for creating a calendar for an event:

Figure 4.4 Snippet of code for schedule specification

1 Booking This component deals with all the events involved in booking and
managing an appointment. The sub events or components involved in booking
appointment are:

o Pick a slot: This component enable®ots to visit a firm's booking website
and view a schedule. On the schedule, a client can pick a suitable slot that
has not been already booked by another client through a double click on that

slot. The figure below is a sample for picking a slot: bookimgppointment:
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ent=

ffRequire '../database/D:
db = r

(%_POST["title"1))

Figure 4.5 Snippet of code for booking an appointment
0 SMS notification: This component deals with notifying a client via an SMS
when an appointment has successfully been booked and when it is 30
minutes to the appointment. The figure lelshows a snippet of code for

sending SMS notifications:

vy with the telephone rules. (+233

to indicate a delivery report request

0."&Content=".%message."&ClientId=duqdhgkui&ClientSe

Figure 4.6 Snippet of code for sending an SMS notification
o0 Google map direction: This component provides users who have booked an
appointment access to a google map direction to the venue where the

appointment is taking place.
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o Feedback: After a client has attended an appointment, thisssnponent
enables clients to provide feedback about the services rendered for firms to
further improve their services.

0 Report generatianThis component provides @mprehensive dashboard
which shows summaries of <clielhissd boc
statistical anal ysis of bookings and

bar charts and tableghe figure below shows a snippet of code for report

geneation:

Figure 4.7 snippet of code for report generation

o0 System configuratianThis component handles configuring and creating a
customizable booking website for administrative us@re figure below

shows a snippet for customizing a company website:
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Figure 4.8 Snippet of code for customizing a company website
4.4 Evidence of Implementation

This section shows screenshots of the various pages implemented. The screenshots

are categorized according to the various users; administrative and standard users.
4.4.1 Administrative users' views

The dashboard of this application is designed for administrative users. As such, the

screenshots shown in this section are views of the administrators' dashboard.
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@ Home  ContactUs  Book Appointment

[BE gleleEI (0]

B « SUMMARY OF BOOKINGS AND FEEDBACK

Marage your website

#BOOKINGS THIS YEAR FFEEDBACKS THIS YEAR FONGOING EVENTS

11 1 2

TODAY'S APPOINTMENTS

# Name Purpose Start time End time Email

Ayinawu Tanko

ed. Created by Warihana

.
. Ashesi University +

phone Number

Dashboard
ey Schedule an Event
Customize website

— Event Title

Company Website
View customized website

Start date and time

Schedule x i
Schediile an Event

End Date and Time
hedules

see all upeaming event

Grid None-working Days

Wiew Charts

Tables None-working Hours

Raw data

Time Required per Person in Minutes

Figure 4.10Interface to schedule and event
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About the Company

Mission

Vision

Contact

Figure 4.11View of company customizable website

Dashboard

. g Deshbos 3
Manage your websise ALL APPOINTMENTS

ALL FEEDBACKS

Figure 4.12 Interface of tables of raw data; all appointments and feedback
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4.4.2 Standard users' views

Key Benefits to clients & Businesses

Figure 4.13View of the home page

@ zer0Clock Home Contact Login  SignUp  BookAppointment  useMap

Map Location

Msp Swefce 2 bour Bridge @, KoM
+ ™ 3
Vaucluse
M e’ Ch
Russe B in
Rodd Poit fo=ste St Svdney O) Gardens
P B . &oyiney) T e
o o aring Harbour @ 1y Park 0
Rose Bay
Coptol Theetre @ ©  puringhurst Double Bay

e Marts Q) yyimg % +

iy eichhardh o B -
G e Cir
et e - s e Q 0t 22013 o Tema ol Reprtamap e
¢ 9

Figure 4.14Interface of the map page for directions
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Figure 4.15View of all scheduled events

Figure 4.16Interface of calendar for an event
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