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PREFACE

Capstone Project is a compulsory course taken by final year students from School of Electrical
Engineering (SKE), Universiti Teknologi Malaysia. Since the course for Capstone Project
started in 2016, our students and lecturers have benefited many supports from industries and
communities. The participation mainly in term of discussion of needs and requirements for
their works and environment.

This year we are thrilled to have our projects that we conducted virtually for the first time due
to the outbreak of Covid-19. The projects were presented during Electrical Engineering
Capstone Showcase (EECS 2020), which was held on 25% January 2021. And the “Proceedings
of Electrical Engineering Showcase 2021: Agile Facility Management System” is a report of
collaboration work during Capstone Project this year.
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Abstract: The management system is important for every institute to operate systematically especially on
the aspect of the facility, human resource, and work schedule management. In most institutions,
managements are done manually which is time-wasting and prone to human error. In this paper, an agile
chemical management system is infroduced to increase the effectiveness and efficiency in managing
chemicals substances and facilities in a chemical laboratory. The chemical management process is
converted from manual to via online database through a mobile application which is generated through
a free application maker, “Mobincube”.

Keywords: chemical; management; application.

Intfroduction

Laboratory activities is one of the most important activities for the students. This is because laboratory work
allows the students with conceptual and theoretical knowledge to learn more about the scientific concepts through
scientific method and fo understand the nature of science. The aim for this project is to design an application which
consists of various functions that can help both students and also the lab assistants. The functions include laboratory
booking, chemical usage record, emergency button, chemical disposal and chemical substances.

First of all, the development of this system is to assist students on availability of the chemical at the laboratory
and the usage of the laboratory. Students can check whether the chemical needed are available at the laboratory
before doing the experiment. Student quite offen too could not finish their lab activities at the time given and they are
force to continue their lab activities at other fime. Therefore, students can use the application o check the available
slot and book the specific slot for their lab activities so that the lab work can be finish up without any obstacle.

In designing our project, we consider STEEP analysis which are social, technology, environment, economy
and polifical. In case of social analysis, we ensure the safety of both students and lecturers as well as to make sure lab
assistant able to manage the chemical systematically with proper system requirement. There are safety features
included in our project such as accident reporting button and precaution handbook to ensure the accident case can
be reported immediately and make student aware with the precaution that should be taken when handling the
chemicals. The system via online data base can help lab assistant to manage the data regarding the chemicals more
effective and efficient.

Next, in tferm of technology, we infroduce a new way managing the chemicals using fechnology. The new
way of managing the chemical will help the lab assistant to check on which chemicals are on low amount and
finished. The lab assistant can check the chemicals with just a click and all the chemicals detail will be listed out. This
will allow the lab assistant to monitor the amount of chemicals in the laboratory at anytime and anywhere.

Besides, in ferms of environment, we make sure that the system can frack the disposal of chemical which is
harmful to the environment by the proper record. All chemical usage and disposal are recorded with important
information such as date, time and person who carry out the action. Therefore, in the event of environment pollution
due to chemical substances, that important information will be useful for authority to know the actual situation and
make the best decision in solving the problem.

In terms of economy, the system can make sure that the lab users only take the required amount for their
experiment to avoid wastage of chemical substance. The system will record the amount of chemical left after the
usage. By doing so, this will reduce the amount of money spend on the chemical substances.

Last but not least, in terms of the political, we are confidence that the system could reduce the possibility of
misuse of the chemical substance which on the edge towards illegal actions by having proper and details chemical
usage record. Before the start of any activities or project, the students or lecturers are required to fill in the chemical
usage form.



Content

Objectives
The objectives of this project are outlined as follows:

o Torecord all chemical that are being stored.

o To dllow user to check the availability of the chemical and laboratory.
o To classify the chemical based on the level of hazard.

o Torecord the activities of the laboratory.

Description and Analysis of Interview

Problem Statement

Before the development of this applications, students who wish fo continue carry out their laboratory activities
have to goin person to the laboratory to check on the available time. What is worse is that there will be a lot of students
at the laboratory at that time since the laboratory does not have the booking system. There also will be a time where
the chemicals needed for the experiment has been used up and the students end up going to the laboratory for
nothing.

Usage of Chemical Substances

= Once a day Once aweek =Onceamonth = Once a year

Figure 1: Usage of Chemical Substances

Ways to manage the contaminated
chemicals after experiment

= Dispose them into
. drain/rubbish bin
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chemical laboratory
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Figure 2: Ways to Manage the Contaminated Chemicals After Experiment
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Based on survey conducted on UTM students and lecturers (stakeholders), it can be seen that most of the students
and lecturers are using the chemical substances quite often. 35% of the stakeholders are using the chemical substance
once a week and 30% are using the chemical substances once a month. Besides, the awareness of stakeholders on
managing the contaminated chemicals is high. 45% of the stakeholders would send the chemical substance back to
the chemical laboratory but 5% do not aware of the dangerous of disposing the chemical into waste bin.
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Figure 3: Percentage of Satisfaction on Current Chemical Management

DO YOU WISH TO HAVE A
SMARTPHONE APP/SYSTEM FOR
CHEMICAL MANAGEMENT?

mYes, | believe it will make the process more systematic and ease the process in
accessing the facilities and chemicals

ENo, | think current chemical management is good enough and a system is not
necessary

Figure 4: Wishes on Having Smartphone App or System for Chemical Management

Based on the bar chart above, it shows that 65% of the stakeholders are safisfied with the current chemical
management. Even though a high percentage of the stakeholders are satisfied with the current management, 80% of
them would also like to have a smarfphone system or an application for chemical management. From the pie chart
above, 80% of the stakeholders are hoping to get a system for the chemical management to make the process more
systematic and ease the process in accessing the facilities and chemicals.



Percentage of Preference Function on the
Chemical Mangement System
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Figure 5: Percentage of Preferences Function on The Chemical Management System

Last but not least, 75% of stakeholders are hoping that online available chemical list, online emergency alert,
online chemical booking and online venue booking functions are available in the new chemical management system.
In short, all stakeholders agreed that the existence of the chemical management system would be convenient for
them.

Design Statement

The strengths and weaknesses of having Chemical Management System App are described below:

Strengths:
o Able to maintain an up-to-date inventory of all chemical used.
o  Able toimprove the current chemical laboratory management system by creating an app.
o Able to ensure users are given sufficient information and guidance about the chemical.
o Able to achieve the safe use of chemicals
Weaknesses:
o astable Internet connection is essential
o only android users are able to download the App
Methodology

To complete this one semester group project, first, we need to identify the problem. We have been given a
theme, "Agile Facility Management System” by the school. We did a discussion among our group members with the
help from our Supervisor. Finally, we decided to choose "“Chemical Management System” as our project title.

After choosing our project fitle, we need to do background research about our project to understand the
concept. We did a survey and questionnaire through google form to find the solutions requirement and constraints for
this project. From the survey result, we constructed a hypothesis for our project. We defined our objectives of this system
which were to record all chemical that are being stored, allow user to check the availability of the chemical and
laboratory, classify the chemical based on the level of hazard and record the activities of the laboratory. Then we did
a planning on our program and schedule.

Then, we started to design our product, “*Chemical Management System”, by listing the main feature we wanted
to include in our application system. After that the flowcharts of the main system and all of the features involved were
designed and created. Then, we designed and developed a profotype of this system by using the Mobincube
application developer. A lot of testing were done before the application was launched. We did an improvement to
our product after every testing. After the product was launched, we asked some end user to test our application to
get some feedback.



Product development

In our project, we choose Mobincube apps developer as our main platform to create and develop the Chemical
Management System application. The flow of our application was designed and developed. User need to create an
account before log in info our application. There were four main features with two additional features added in our
application. The four main features were chemical substance record, chemical disposal record, chemical usage
record and booking, and laboratory usage record and booking, while the two additional features were accident
report and precaution handbook.

For the chemical substances feature, we inserted the list of chemical substance names and their hazards into the
Mobincube. This feature is achieved by using Data View Screen. We inserted the list into database and adjusted the
data visualization for user display. Thus, the user can access the information about the available chemical substances
list in the laboratory and also be aware about its hazard for safety precaution. The step to use this feature was shown
in Figure 8.

Figure 6: Database in Data View Mobincube

Figure 7: Data visualization for Chemical Substances List



Figure 8: Data visualization for Chemical Substances and its hazard detail

Select User
option

Select chemical substance from menu ]

v

Choose chemical substance from the list ]

v

Display of chemical substance with its hazard ]

v

Back to menu

Figure 8: Flowchart of Chemical Substance Feature

For the chemical and apparatus booking feature, we used Google Form and Mobincube as our platform. This
feature is achieved by using Online Web Screen. The list of question about the chemical and apparatus booking was
createdin the Google Form and be linked to the Online Web Screen. The data of the chemical and apparatus booking
was saved in Google Drive and can been shown through Google Sheet. Therefore, admin can check the record of
bookings through the Google Sheet anytime and anywhere without any disruption on sorting documents manually.
The flow for chemical and apparatus booking was shown in Figure 10.



@ onumewes

Enter the Intarnet sddress (URL). Impertant: You should use an HTTPS pretocel in
=ny URL, otherwise you could get your app penalized or banned by Google since it is
not a secured website.

https://docs.google com/forms/d/e/1FAIpQLSeLz5iz9RT Sg5 MW _SGivt3ZFF0N

Chemical Usage
and Apparatus

D LOCALWEE
. You can uplosd HTML + JavaScript + CSS content in a ZIP so whan you enter this
BOOk|ng section the content is loaded. The ZIP file must contain at least cne file called

“index html* that will be initially loaded.
Hi Good day, you can book the chemicals

substances with an accurate amount and @

the required apparatus for your experiment
or project.

@ e

(1] +  Ifyou fill the two options, initially the mobile loads ONLINE content and if the call
Never submit passwaords through Google Forma

Next

phone has the app installed does not have Internet access, the page loads LOCAL

° ﬂ. e | - + You have a protocol far interfacing between your HTML/ avaScript code and the

native app. For example, to sccess from the web to 2 screen of the App you can put
the HTML code

More info about mobincube protocol here

Figure 9: Google Form linked to Online Web Mobincube
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Figure 10: Flowchart of Chemical and Apparatus Booking Feature

We used Mobincube, Google Form and Google Calendar as our platforms fo develop a laboratory usage
record and booking system. This feature is achieved similar like chemical apparatus booking which is by using Online
Web Screen. The Google Form attached with Google Calendar was created and have been linked with Online Web
Screen. The calendar will update the user’'s booking slot if the slot already been approved by admin via email. So, user
can check the availability of the laboratory and also update with the approval of lab booking from the admin via the
app. Figure 13 illustrated the process of lab booking.
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Figure 13: Flowchart of Laboratory Usage and Booking Feature

For our last main feature, we used Mobincube and AppSheet as the platform to create the chemical usage,
disposal and stock feature. This feature was created for an admin or laboratory assistance use. This feature is achieved
by using Option Screen. We set open URL as its action to run the app directly because AppSheet is also another mobile
app generator not similar like Google Form and Google Calendar which we can embed and deploy it easily into
mobile app generator. So, admin will access directly the AppSheet whenever he/she click the chemical usage,
disposal and stock feature button. We inserted the initial stock and also chemical usage of chemical substances into
the AppSheet. The AppSheet can update the total number of chemical inventories in real time and can also be
accessed in Google Sheet. Figure 16 illustrated the process for chemical usage, disposal and stock.

Text Action Destination
Chemical Substance Gotoscreen v Chemical substance list Vv
Laberatory Usage Go toscreen v lab usage menu v
Usage, Disposal and Stoc| | Open URL v || hitps://wvivi.appsheet.com/
Precaution Handbook Download Vv hitps:/fwviveacs.org/conten

Chemical Substance

Laboratory Usage
Usage, Disposal and Stock
Precaution Handbook

Accident Report

O & © [=

Accident Report

Gotoscreen v | | accident report v

Figure 14: AppSheet browser link on Option Screen Mobincube



Figure 15: AppSheet Interface
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N ] .
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Stock
record?

Y“—"'[ Select restock option J

Nu‘—[ Enter product barcode and quantity J
A

l The usage, disposal and stock record is saved and updated J

Back to menu

Figure 16: Flowchart of Usage, Disposal and Stock Feature

For the additional features, we added the precaution handbook info the Chemical Management System
application for safety precaution before entering the laboratory. The user just needs to enter the button and the
precaution book will be automatically downloaded. For the accident reports feature, the email of the accident report
will automatically generate to the admin after the user enter the report buttons. This feature is achieved by e-mailer.
There are three levels or types of report which were apparatus damage, minor injury and major injury.



Text Action Destination

Chemical Substance Gotoscresn v | | Chemical substancelist v

Laboratory Usage Gotoscreen v | | labussge menu v

Usage, Disposal and Stoc Open URL ~ | htzpsv//wvivi.appsheet.com/

Precaution Handbook Download v | | https:/fwvivacs.orglconten
Chemical Substance i -

Accident Report Gotoscreen v | | accident report v

Laboratory Usage
Usage, Disposal and Stock
Precaution Handbook

Accident Report

O & © [=

Figure 17: Precaution Handbook download link on Option Screen Mobincube

Text Action Destination
Apparatus Damage Open URL v | | hitpsi//e-mailerlink/10014¢
Minor Injuries Open URL v | | httpsi//e-mailerlink/10014¢
Seriously Injured Open URL v | | httpsi//e-mailerlink/10014¢

Apparatus Damage

Minor Injuries

Seriously Injured

O & © [

Figure 18: Accident Report e-mailer link on Option Screen Mobincube

Discussion on Developed Product
Discussion and Result:

The Chemical Management System which is a mobile application for chemical management in terms of recording
and booking was achieved merely by software. We develop the application mentioned through a free mobile
application maker which is known as Mobincube. All required features for Chemical Management System are
successfully achieved through Mobincube.

The main purpose of creating Chemical Management System mobile application is to increase the
effectiveness and efficiency in managing the chemicals substances. By converting the routine chemical management
process from manual to via online database through mobile application, the process such as laboratory booking,
laboratory booking approval, chemical substances and apparatus booking, chemical usage, disposal and stock
update as well as accident reporting can be done in shorter time. The results shown in Table 1 below are obtained by
experimenting the listed process by using Chemical Management System mobile application. The manual procedure
that currently been utilized in UTM usually take more than five minutes or even more. Therefore, the Chemical
Management System mobile application has the potential to increase the effectiveness and efficiency of chemical
laboratory management.
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Process Time Taken
Laboratory Booking <40s
Laboratory Booking Approval <30s
Chemical Substances and Apparatus Booking < 60s
Chemical Usage, Disposal and Stock Update < 80s
Accident Reporting < 40s

Table 1: Time Taken for Each Process

The advantages of Chemical Management System mobile application are not only reducing the time taken for
routine chemical laboratory process. It also allows the laboratory assistant to have proper and systematic record of
the usage, disposal and type of chemical substances.

Figure 19 below is the end user feedback on the Chemical Management System mobile application. From the
result shown in Figure 19, it proves that majority of the end user are satisfy with the features of Chemical Management
System mobile application. Majority of the end users rate the feedback categories (experience, easy to use, all-in
features, reliable and fast and responsive) at 4 and 5, few of them give a rate at 3. Overall, the end users are satisfied
with the Chemical Management mobile application butimprovement is also needed to fulfil all end user’s requirement.

Experience

Easy to use
+ 5
=3 All-in features 4
- 3
Reliable =2
mi

Fast and responsive

0 g 10
User

Figure 19: End User Feedback

Innovation:

The Chemical Management System mobile application is solely developed base on the creativity and innovative
without referring to others works. The main innovation we would like to highlight here is converting the process in
managing the chemical substances information regarding ifs classificatfion, disposal record and usage from manual
to online. This innovation makes the chemical management process become easier and more systematic. Other than
the chemical management related features, the innovation also done on the way in reporting the accident cases
and preventing the accident cases. The accident reporting button and precaution handbook were embedded inside
the Chemical Management System mobile application.

Student are able to report the accident case through the accident report button in very short time for reporting
purpose and getting advice and help from laboratory assistant. The precaution handbook embedded in the Chemical
Management System mobile application allow student to access it at anytime and anywhere. Overall, the innovation
is mainly focus on improving the efficiency and effectiveness for the students in accessing the chemicals and
laboratory assistant in managing the chemical substances.

Conclusion

The final prototype, Chemical Management System mobile application is working properly as expected and able
to improve chemical management in UTM. Chemical Management System which manages chemicals via online
database through mobile application is more convenient compare with the current chemical management system
are manually managed by different procedures. The Chemical Management System mobile application we created

12



is fulling the STEEP. In term of social, chemical management system will ensure the safety of the chemical user especially
students and lecturers and also manage the chemical systematically with proper system requirement. The application
that we created is able fo infroduce a new way of managing the chemicals using technology.

In addition, Chemical Management System can tfrack the disposal of chemical which is harmful fo the
environment by the proper record. Therefore, the action to be taken for solving environmental pollution due to
chemical substances will be more efficient. In the economy aspect, Chemical Management System can make sure
laboratory users only take the required amount for their experiment or project to avoid waste on a chemical substance.
Cost-saving due to more effective in using chemical substances. Last but not least in term of political, Chemical
Management System mobile application can reduce the possibility of misuse of the chemical substance which on the
edge towards illegal actions by having proper and detail chemical usage record. For future improvement, Chemical
Management System can be integrated with UTMSmart so that only single mobile application is needed to be
downloaded by students.
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Abstract: This paper will cover the implementation of the current booking system by emphasizing the
criteria that will be included based on the surveys that have been done in order to improve the current
booking system by focusing on the practical web-based system to perform the facilities booking in SKE
for the students and lecturers as well. Although, the surveys are done by distributing the google forms and
questions form in email to the students, lecturers and staff as they will be selected in order to recognise

the real problem and solution that need to be implemented.

Keywords: Online booking system; time consuming; XAMPP environment; SKE

Intfroduction (Project)

School of Electrical Engineering (SKE) has a current traditional booking system which the manual booking system
that need to fill in the forms that has long been froubling the users which are the lecturers and students in which the
process for booking are time consuming, non- users friendly, and the availability of the room is not easily known to the
users. Although, all of those problems really need an action in order to improve the system that can be beneficial to

all the users as well as the practical booking system.

Nevertheless, the proposal had been done which to propose a booking system that would be internet based in
which the users will be provided the opportunity to view the availability of the rooms, directly apply for the desired
room and also be able to complete and know their request has been approved with only a few clicks as easy as on
fingertips. Therefore, the web-based system is infroduced by emphasizing all of the important components to be
implemented by the current booking system which will be creating the practical and smooth booking system that can

ease the end-users (lecturers and students), and admin (staff) that can create the win-win situation.

After that, by looking at all the common problems as stated above, the research and analysis will be done by
distribute the surveys from google forms and softcopy forms to the selected lecturers, students and staff in order to find
out the real problems from the current booking system and get the suggestions for improvement from the users itself

from both party itself which are the users and admin. Then, all the survey information will be analysed and arranged



by the majority of the problems occurring in order o have a good solution and find the best tools for the proposed

booking system.

Next, the tools used for our proposed system are the use of the environment XAMPP software which will include
MariaDB as a database, the PHP as a language and Apache for the web server. XAMPP is the most popular PHP
development environment which are easy-to-install, totally free Apache distribution that includes MariaDB, PHP, and
Perl.[1] To be exiremely easy fo install and to use, the XAMPP open-source package has been set up. XAMPP is
periodically updated with the new Apache, MariaDB, PHP, and Perl updates. It also comes with a number of other
modules, including OpenSSL, phpMyAdmin, MediaWiki, Joomla, WordPress, and more. There can be several self-
contained XAMPP instances on a single computer, and any given instance can be copied from one computer to

another (Smaller version).[2]

Objective

The objective for this project will included to provide the simple process of booking applications with the best
end user’s interface, to create a web-based that can easily be accessed by users and admin and lastly fo provide

the easy booking system with zero costs of investment.

Description and analysis

In order to find a solution for the booking system, we undergo a simple interview through google form and one-
by-one question interview by questioning the person who experiences the problem such as students, lecturers and the
secretary of Electrical school ifself. The interview questioned is divided into two categories which is for students or

lecturers and for secretary of the school.

Figure 1 Questionnaire for respondents.
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Figure 2 Questionnaire for respondents.

As we can see in the Figure 1 and 2, the example of the question ask is how frequent the booking has been

made, how the process of the booking, how long the process takes, difficulties in booking the room, etc.

Interview Script for staff )

/Nama: RUHAYAH ABDULLAH
/ Jawatan: PEMBANTU TADBIR KANAN
/ skop pekerjaan: PENGURUSAN AKADEMIK PG & UG
1 / Sita memperkenalkan diri sendiri:

Ruhayah Abdullah, Kerani Kanan Pejabat Akademik Pasca Siswazah dan Pra Siswazah.

2 / Soalan tentang prosedur:
a)
Sila menghuraikan jenis bilik, lokasi bilik di SKE

PO3:

Room types/ Jenis bilik Room name (E.g.: P16-DEMO1)

Bilik mesyuarat

Bilik Kuliah 215 & 216
Dewan Kuliah 220& 221
Others: (Please Specify) Tempahan yang diuruskan hanya bilik

kuliah dan dewan sahaja

Figure 3 Questionnaire for staff in soft copy.

Figure 3 shows an example of the interview question for the school's secretary. How the process flows, Specific

problems for every room, improvement for the booking system and etc were stated clearly in this problem.

From this interview, some information about the difficulties of the booking process have been discovered.



@ Students
@ Lecturer

Figure 4 Percentage number of the respondents.

Figure 5 Percentage for the respondents’ position.

From Figure 4 and Figure 5, a total of 10 people which 50% of both are lecturers and students. The students
interviewed are the students who experience booking rooms such as current and former Student Representative

Council, Member of a club (Jurutek) and Secretary.

Figure 6 Percentage of booking time of the respondents.



Figure 7 Percentage of the ways of knowing the available room.

From Figure 6, booking rooms are very often made, eighty percent of them made a booking every 1 or 2
months while the others only made the booking infrequently. From Figure 7, the problem faced when to do a booking.

Itis necessary for them to go fo the office or room to make a booking which consumes more fime.

@ > 1 working day

@ 1-3 working days
0 4-7 working days
@ 7-14 working days
@ 14-30 working days

Figure 8 Percentage of booking process time.

Figure 9 Percentage of difficulties and current problem from the current booking system.
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From Figure 8, the results of the interview shows that the average time for the booking process is 3 to 4 days.

Only few of the results got more than one day. It gives a hard time for users who want to make a booking immediately.

From Figure 9, all of the students and lecturers complained about the booking process which took a long processing

fime and complicated application process. Other problems faced by few of them were hard to find empty rooms,

different procedures for different rooms, etc.

Figure 10 Suggestions on the recommendations and improvement from current booking system.

In Figure 10, some of the improvements and features suggested by the students and lecturers were an online

booking system which can show the availability of the room, limited booking per students/lecturers, etc.

Design statements

The online booking website profotype is designed specifically for all the students and lecturers in the School

of Electrical Engineering faculty. It features a login page, profile page, available room in real date and time, etc.

Login Page Second Page Users profile Booking Page
e  Faculty logo e Booking e Details of profile Name and venue
/booking logo. page/layout

e LoginlID

e Password

User's profile

Details on the
user's booking

Time
Occupied status

Design in timetable
form

Figure 11 Characteristic and features of online welbsite.
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From Figure 11, the first page when you browse the website is the login page. The login in page will show a
booking/faculty logo and contain a login form which users need to fill in the login ID and password to log in to their
profiles. On the second page, it contains the user’s profile button and booking page/layout button. By clicking the
user's profile button, it shows the user details which can be edited and shows the details on the user’s booking. On the
booking page/layout, the page will show the specific name and venue with real time and date. The page was

designed in a table form which can show the occupied status and also can book/cancel any empty booking slof.

Methodology

This capstone project starts with research and identifying user’'s needs by interviewing users through google form
and direct interview. After the result had been obtained, this project continued with literature review and research to
find the solution. By doing some research, some idea on developing an online system has been obtained. After doing
the research and deciding for the solution, the project proposal is proposed to our supervisor to confirm the
continuation of the project. After the project proposal was confirmed, the development of the project started with
study and research on creating an online website. The development of the website was then continued with the
development of the software using an open-source application which is free and tolerable to understand. The
development of the software takes 5-6 weeks of study. A froubleshooting process was proceeded after the completion
of the online website. Finally, the project and the documentation were finalized by our supervisor and finished with the

project submission and presentation for the faculty’s seminar program.

Project
submission and
presentation

Project
development

Figure 12 Simple flow of our project throughout the semester.
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Figure 13 Gantt chart on development of the project.

Product development

e Tools for web page development

The booking system is done by using XAMPP. XAMPP is a free and open-source web server package developed
by Apache Friends. The package contains MariaDB, Apache, PHP and Perl. XAMPP is the best environment for web

page development using PHP and Apache.

XAMPP Control Panel v3.2.4 [ Compiled: Jun 5th 2019

XAMPP Control Panel v3.2.4 J contis
Modules :
Netstat
Service  Module PID(s) Port(s) Actions @
11080 . B shel
b 4 Apache 10822 80, 443 Stop Admin Config Logs
L 3308 Admn | Config | Logs | Explorer
X FileZilla Start Admin Config Logs F. Services
Mercury Start Admin Config Logs © Help
X Tomcat Start Admin Config Logs [ qut

10:16:16 AM [main]  Initializing Control Panel

10:16:16 AM [main]  Windows Version: Home 64-bit

10:16:16 AM [main]  XAMPP Version: 7.4.11

10:16:16 AM [main) Control Panel Version: 3.2.4 [ Compiled: Jun 5th 2019 ]
10:16:16 AM [main] Running with Administrator rights - good!
10:16:16 AM [main]  XAMPP Installation Directory: “c:\xampp\"
10:16:16 AM [main] Checking for prerequisites

10:16 All prerequisites found

10:16 Initializing Modules

10:16 Starting Check-Timer

10:16 Control Panel Ready

10:16:42 AM [Apache] Attempting to start Apache app

10:16:43 AM [Apache] Status change detected: running

10:16:50 AM [mysql]  Attempting to start MySQL app.

10:16:51 AM [mysql] Status change detected: running

Figure 14 XAMPP confrol panel.
e The webpage

The login pages

The login page is the first page of the webpage that requires users or admins to login before proceeding fo the
next page.
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Figure 15 View of login page.

The user interface for users

When login as a user, the page will direct to the conftrol panel for the user.

Figure 16 Control panel for the user.

There are two main buttons in the control panel. When a user wishes to book a room, click *Bookings”. Then

the webpage will be directed to the booking page.
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Date: 21/01/2021 = | Load

Thu Jan 21 0:00:

Period 1 Period 2 Period 3 Period 4 Period 5 Break Period 6 Period 7
8:00 - 8:50 9:00 - 9:50 10:00 - 10:50 11:00 - 11:50 12:00 - 12:50 1:00 - 1:50 2:00 - 2:50 3:00 - 3:50
admin
P03-221 © Book © Book © Book © Book Computer © Book
Architecture

RandomUser
Dr. Amidza == Sow Lugman Study ?«"55“)“

P03-222 Welcome Capstone Project

© Book © Book

cancel

admin admin
om | om | om  ow [REIIEEE

P03-224 © Book

wn o om o o om | om
P03-302 (@ Book © Book © Book © Book @ Book © Book @ Book © Book

P03-303

© Bock @ Book @ Book @ Book © Book

—

Figure 17 Booking interface for users.

The periods in pink are the timetabled lessons which could be set by the admin and the periods in blue are the

bookings by the users.

When a user wishes to view his past booking history or current active bookings, click "My Profile” to enter the user

dashboard. The user also could make changes of his details by clicking the “Edit my details” button in the user

dashboard.

My Profile
£ Edit my details

My total bookings

= Number of bookings ever made: 0
e Number of bookings this year to date: 0
e Number of current active bookings: 0

Figure 18 User’s Dashboard.
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The user interface for admins

When login as an admin, the page will be directed to the control panel for the admin.

Figure 19 Control panel for the admin.

Admin can handle all bookings by clicking “Bookings” in the Tasks.

W

Logged in as admin

o The booking has been updated.
Date: 31/01/2021 | [

« Back Sunday 31st January 2021 - Teaching week Next —

Period1 Period2 Period3  Periodd Period S perioqs  period7 Period 8 Period Period 10 Period 11 Period 12 Period 13 Period 14
8:00 - 8:50 9:00 - 9:50 10:50 11:50 12:50 2:00 -2:50 3:00-3:50 4:00-4:50 5:00-5:50 6:00-6:50 7:00-7:50 8:00-8:50 9:00-9:50 10:50
admin admin
p03 215 @ Book : et BRI © Book | @ Book (@ Book | @ Book (@ Book (@ Book (@ Book (@ Book (@ Book (@ Book
O OB O O O O o oD O o O O
cancel cancel
@ Book @ Book (@ Book () Book () Book () Book () Book () Book () Book () Book (&) Book
| | 0 O O 0 0 O 0 0 O
© Book @ Book | (@ Book () Book () Book () Book () Book () Book () Book () Book () Book
et | O 0 0 O 0 0 O 0 0 O
© Book @ Book () Book () Book () Book () Book () Book () Book () Book () Book () Book
e | O 0 0 O 0 0 O 0 0 O
© Book @ Book () Book () Book () Book () Book () Book () Book () Book () Book () Book
e O O O O O O O O O O O

Figure 20 Booking interface for admin.
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Admin can edit or cancel all kinds of bookings including users' bookings. Admin can also arrange the scheduled

periods for timetable and book a room as a user.

Figure 20 shows the dashboard for the admin. The dashboard of the admin is similar fo the dashboard of the

users.

Figure 21 Admin’s dashboard.

Admin also can set the fime of period in the “The School Day”.

Figure 22 School Day interface page.

Admin can set the category of week in “Week Cycle”. This will let admin easier to set the timetable schedule.
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Figure 23 Week Cycle interface page.

Admin can sef the holidays when clicking the "Holidays” button. When a day is defined as a holiday, nobody

can book a room on that day.

Figure 24 School Holiday interface page.

Admin can add, delete or edit a room when clicking “Rooms”. Admin could insert descriptions, photos and

directions to the room:s.
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Figure 25 Room:s interface page.

For the management part, admin can manage the users who use the web page when clicking “Users”. Admin
can add, delete or edit the users and admins. Admin also can import the users from .csv files when there are a lot of

users fo be added at one time.

Figure 26 Interface for admin to manage users.

Admin also can do some basic setftings when clicking “Setting”. Admin can customize the bookings page as
shown in Figure 27. Admin also can customize the date format, set login message and enable maintenance as shown

in Figure 28.
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Settings

Logged in as admin

r Bookings

Booking in advance

Maximum active

How many days in the future users can make their own bookings. Enter 0 for no restriction.

b ]

bookings
Maximum number of active single bookings for a user. Enter 0 for no limit.
‘Active’ is any single booking for a date and period start time in the future.
Display type @
One day at a time
O One room at a time
Specify the main focus of the bookings page.
One day at a time - all periods and rooms are shown for the selected date.
One room at a time - zll pericds and days of the week are shown for the selactad room.
Columns @ i
Periods
O Rooms
Selact which details you want to be displayed along the top of the bookings page.
User details

Show users of recurring bookings

Show users of single bookings

This setting controls the visibility of s booking's user on the Bookings page.
User details are always displayed to administrators, and on user's own bookings.

Figure 27 Setting page (first part).
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r Date formats
Dates follow the PHP format - view reference.

Long date format IiSFY

Long date format displayed at the top of the bookings page.

Weekday date

format
Short date format for a specific veekday.

Period time format

Time format for periods.

r Login Message
Display a custom message to users on the login page.

Enable D

Message

r Maintenance Mode

Enabling Maintenance Mode prevents Teacher user accounts from viewing and making bookings. All users can still log in to make changes to their
own account or change their password.

Maintenance Mode |:|

Message

This is the message that vill be displayed during maintenance mode.

Save | Cancel

Figure 28 Setting page (second part).

Discussion on develop product

The webpage is developed to fulfil the theme "Agile Facility Management System”. The purpose of this

webpage is o ease the booking process of the school. The webpage contains two parts, which is the users’ part and

the admins’ parts. The difference between the two parts is the admins’ part contains more authorities than the users’

part.
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HOW TO

Do you have a user account in SKE

Are you
satisfy with
the date

selected?

Select time
and room for
booking

Do you wish ta

booking history

‘and booking W
atatus?

Figure 29 Flowchart for the booking process for the users.

The website is user-friendly as booking a room requires just a click on the webpage. Users also can view other
users who booked a room within the same booking page. This will let the users negotiate among themselves when
there is a conflict with the needs of the rooms. Furthermore, admins could set the number of days for booking in

advance so that there are no users who could occupy the same room for along period of time. This will let the booking

procedure be fair for the users.
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Log in as Admin

LI 1

Customisation Management
related ta the

Tasks related
ta the hnnking

Booking Show profile Set the Group the Set Holidays Set rooms Manage users Manage the

academic vear snecific week details sustem

Figure 30 Authorities of admin.

Admin has more authorities than the users. Admin can manage bookings in the booking page, set up the
timetable period, set up the duration of the academic year, set up the holidays throughout the academic year, and
manage users and the systems. The admin also can customize the display format of the date and time, the login page
and the booking page in the setftings. When there is maintenance needed, admin can enable maintenance mode fo

prevent users from booking a room at that period of time.

Conclusion

In conclusion, an automated booking system for SKE is successfully built. This system is a web-based system
and synchronize system which gives a quick response to the booking process and is easy to use. It solved the pain
points of the respondents, who feel that the current booking process is a long and complicated process. The users are
given the authorities fo book a room and view the booking status only while the admin of the booking system is given
the authorities to edit the bookings. This will let the admin have more flexibility when using the webpage. Future work
can be done such as developing an app version of the booking system or linking the web page fo the MyUTM

webpage can be done to make this system more convenient and user-friendly.
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Abstract: The platform that is currently used by the School of Electrical Engineering to deliver fimetables
and reserve a classroom is not efficient and is time consuming. In this project, we tend fo solve this
problem by infroducing a smart scheduler system fo the school for resource optimization. The system will
provide functions such as timetable display, room booking and navigation to the users. Our endeavor
through this capstone project is to develop a smart scheduler system to the School of Electrical
Engineering to solve the mentioned issues. In order to develop the system, we had conducted a Google
form survey to collect the opinion of many on which features should be included in the system. The tools
that are used to develop the smart scheduler system is WampServer which consists of PHP programming
language and MySQL database. Finally, this system was evaluated and tested. Although this project is
yet to achieve its completion, a further development plan will be included.

Keywords: Timetable; Scheduler; Room Booking; Navigation

1.0 Introduction

Currently, the platform that is used by the School of Electrical Engineering to deliver the timetable to students
is through the online media such as Facebook page. However, this has caused a lot of inconvenience to the students
because some of the students may not receive the timetable as they did not subscribe to the Facebook page or they
do not have any Facebook account. Next, there is also no convenient platform for lecturers to search for their
fimetable as normally lecturers need to get their fimetable from the office. Other than that, the platform that provides
the user to do room reservation is through a phone call or filling a booking form in the office. Hence, the lack of a
good management system had led to problems like time consuming and less efficiency during the process of getting
the fimetable and booking a room. Therefore, in this project, a more convenient online platform known as a smart
scheduler system for lectures will be proposed to address the problem.

1.1 Objective

The objective of this project is to create a platform or website that can help users (students and lecturer) to
get class or subject timetables easily, provide navigation to the user and provide a room booking system.

1.2 Scope
The scope of this project is the system will provide 5 features to the user which are:-

Student timetable - Allow users to check the class timetable by just choosing course and section. (Example: 1SKEE SEC
01).

Subject timetable - Allow users to check for the subject timetable by choosing the subject’s code. (Example: SKEE
4723 Capstone Project).

Lecturer timetable - Allow lecturer to check for lecturer’s fimetable by choosing the lecturer’'s name. (Example: Dr.
Mohammad Hafiez).

Navigation - Provides navigation function to the user. Users can choose for the building block number such as P16,
then the system will direct the user to Google Maps and navigate the user to the correct place.



Room booking - Allow users to make reservations for any available room for extra classes or activities.

Admin login - Allow admin to insert the information of lecturer, class timetable, subject timetable and lecturer
fimetable. The system provides the import file function which can help the admin fo insert the information to the
database easily.

2.0 Description and Analysis for Survey Form

Figure 2.1 illustrates the distribution of participants participated in the problem and solution survey before
starting the system design. This analysis is based on 75 responses of first, second, third- and fourth-year undergraduates
and also lecturers; 64 of the students were from faculty of engineering consisting of 6 different schools which are,
School of Electrical Engineering, School of Mechanical Engineering, School of Civil Engineering, School of Computing,
School of Chemical and Energy Engineering and School of Biomedical Engineering and Health Sciences. Meanwhile,
98.41 percent of the lecturers were from the faculty of engineering while only 1.59 percent of the lecturers were from
the faculty of science.

Occupation

144 N FACULTY

clectawn  wluderts

& Students
Lecturers

Figure 2.1 Distribution of Parficipants in Problem and Solution Survey

Figure 2.2 shows that the majority of the students (90.5%) and lecturers (90%) face difficulties during course
registration. This indicates that the majority of the students and lecturers are recognising the inefficiency of the current
course registration system which can be due to several reasons. From the analysis of reasons given by the stakeholders,
more than half of the students (55%) and lecturers (73%) believe that clashes between subjects taken are the main
reason why they faced difficulties during course registration. A slightly high portion of students (24%) and lecturers
(18%) continued to struggle with course registration due to insufficient capacity of the desired subject. Other than
that, the difficulty of class registration stem from the preference of students (19%) and lecturers (9%). However, a slight
number of students (9.5%) and lecturers (10%) believe that the current registration method is agreeable and leads to
no problem for the group.

Reasons of Class Registration Difficulties
For Stakeholders
STUDENTS LECTURERS

L
w
®
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Faces Officizies  » Does Mot Face Diouives

Figure 2.2 Distribution of Problems Faced during Class Registration Process

Figure 2.3 illustrates the percentage of class schedule preference for lecturers and students. Two options were given
in the questionnaire, which includes self-making a schedule or using an assigned class schedule. Based on the
questionnaire, more than half of lecturers (54.5%) prefer using an assigned class schedule while almost half of the other
lecturers (45.5%) prefer making their own schedule. For students, it was found that almost half of them (49.2%) prefer
making their own schedule, while 50.8 percent of them would like to use an assigned schedule for daily class purposes.
As we analyse the data, we can see that the opinion of lecturers and students regarding class time schedule are quite
similar.
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Percentage Of Class Schedule Preference
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ASSIGNED
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Lecturers Students

Figure 2.3 Preference of Class Schedule Design

Opinion On Scattered Class Location

Students Lecturers

= Troublesome # Trovblesome
Agrecable Agreoable

Figure 2.4 Opinion on Scattered Class Location

Figure 2.4 shows the opinions of students and lecturers regarding the scattered class location in their daily
class schedule. Scattered class locations are a situation where the class location of subjects is not planned
strategically. Based on the data obtained, Majority of students believe that the scattered class location is froublesome
for them, while 14% of them think oppositely. For lecturers, all of them believe that the scattered class location is
froublesome.

Itis notable that online platforms are the primary key to achieve agile facility management, as shown in the
survey data in Figure 2.5. Online platforms infermediate information and communication flows on the Internet. They
increase consumer choice and convenience, improve efficiency and can enhance civil participation in faculty. In
the figure above, all the stakeholders agreed that the existence of an online platform for facility management
purposes would be convenient for them.
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Figure 2.5 Opinion on The Convenience of Online Platform

Convenience Of Online Platform For Stakeholders

3.0 Methodology

Our system is subdivided into five features for the users (lecturers and students) and one admin login function
as shown as the Figure 3.1. The five features in our system are Student Timetable, Lecturer Timetable, Subject Timetable,
Navigation and Room Booking respectively. All these features have their specific function.

HOOL OF

STUDENT TIMETABLE

e | oo SRMRGRNE] s |

Figure 3.1: Dashboard of Smart Scheduler System

First of all, the Student Timetable is to allow students to check for their own timetable for location of classes
and check upcoming classes, as shown in Figure 3.2. Next, the Lecturer Timetable allows the lecturers to check on
which class they are having for that day or where to have their class, as shown in Figure 3.3. The Lecturer Timetable
feature can also allow students to find their lecturers whenever lecturers are not present to class without notifying the
class or allow staff to know about the lecturers’ whereabouts when they need to find them for emergency meetings
and etc.
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Figure 3.2: Student Timetable Feature

LECTURER TIMETASLE

s

Figure 3.3: Lecturer Timetable Feature

The Subject Timetable is a beneficial feature for students especially at the beginning of the semester, as
shown in Figure 3.4. As we know, some students might want to take an exira subject in some semester, but it is
froublesome for them to check out the timetable for that particular subject that can fit into their original timetable.
With the help of this feature in the Smart Scheduler System, students can easily get access to the subject timetable
and find out which section can be taken and ease their registration process.
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Figure 3.4: Subject Timetable Feature

Next is the Navigation feature, students and lecturers sometimes get into frouble when finding classrooms for
class especially for new students when they first start their semester, as shown in Figure 3.5. Therefore, the navigation
function can help them to locate the building of their classroom and redirect the location in google maps to lead
them to class. Last but not least, the Room Booking feature, the room booking is done manually most of the time which
actually leads to waste of paper as well as energy and time, as shown in Figure 3.6. With the help of this feature, the
lecturer can reschedule the class and book any vacant room at any time and anywhere provided there is Intfernet
connection. This way, we can ease the staff's job as well as saving the lecturer’s time to go to office to make any
booking of rooms.

Figure 3.5: Navigation Feature

Now, we have the room booking system, it is mostly meant for lecturers who wanted to book a classroom for
a replacement class or additional class. The current system is not convenient to the lecturers as they need to do the
booking manually which consumes a lot of time. Therefore, by using the system, lecturers can book the rooms for
classes instantly and inform the class by time without wasting time to present himself or herself to the office.

38



SMARLT SCHMLDULLR SYSTEM CASNROARD

SOOKING MISTORY

Foom Booking

Figure 3.6: Room Booking feature

In this sectfion, we are going to talk about the admin login feature, in our case, the admin will be one of the
staff in the office who are going to handle the arranging of fimetables, as shown in Figure 3.7. After having the
generated fimetable, the admin can upload the fimetable csv files into the system by using the import function under
each section which can link to the features stated above. This way, users do not need to approach the office to look
up for their timetables, they can just access through the system and get whatever information they need.

AP0 LRCTIRIRS  SIVRANT BMETARLE  BERICT TIMERARE  LRCTVER ML AR

Figure 3.7: Admin dashboard
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Methodology (Block Diagram)

Login to the Upload the csv file which contain the
system schedule of courses
Select name, Dispiay lecturer's

Select program and Display
section timetable

Select Display timetable for the
course/subject selected course /subject

Fill in the booking Get information
reom form of booking status

Duectly ink 10 Google Maps
and show the direction of the

OS] 1O LI LSS

Select buliding (Ex:
P16)

Figure 3.8: Overview for each feature

4.0 Design Statement & Product Development

Good system comes from the proper planning in developing this system. Based on our designation, our
systems are used by three different users which include lecturer, students and admin. Before this system is designed,
there are several important things that need to be considered. Our system is mainly focused on displaying timetables
for students and lecturers, timetable for each course, search for location and make the reservation for any available
vacantroom. Previously, these methods in getfing the fimetable make areservation and navigation is done manually.
Hence, our system is able to meet the entire requirement for users. Our interface system is designed as shown in Figure
4.1.

SMART SCHEDULER SYSTEM, SCHOOL OF ELECTRICAL ENGINEERING

USRI CE SUSIECT TIMETABLE | LECTURER TIMETABLE m

Figure 4.1: The main interface for this system
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In order to store the entire database, the systems are linked to MySQL server under the phpMyAdmin.
PhpMyAdmin is a free soffware tool written in PHP to handle the administration of MySQL. MySQL is a freely Open-
source Relational Database Management System (RDBMS) that is used to Structured Query Language (SQL). MySQL
is the language that is used for adding, accessing and managing content in the database. The MySQL file based on
our system will be imported into the MySQL database. Figure 4.2 shows the main interface to store the data in MySQL
homepage from our system.

B ocalost / MySQL / bockon,. %
phpMyAdmin

e oe
Curmont senr

MysaL v

Recent Favoctos

Figure 4.2: The database in MySQL server
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The PHP language is used in developing this system. Then, WampServer are used to host our local host.
WampServer is a Web development platform on Windows that enables users to host dynamic web with PHP and
MySQL. Figure 16 has shown the main interface for WampServer before it is used to host our system. In order to host
our website, we must write ifs syntax ‘http://localhost/filename’.

fw\ Wampserver
N/ roxbe2d - MSQUSAS - MuDB 10 - MPSAT
Server Configuration
Apache 2445 - Dy
Server Software:  Apachef2.4.46 (WintA) PHPY7.3.21 - Poet defiond for Apache: 0
PHP 7321 - N
Loaded Extensions :  » apacheZhandier » bomath . 2 * calondor
* Coee . cypo * ol . e
. o D) o e .o
. oo = hash . koo .
. fson - o o Boow = mbsiring
* mysgind - oporss! . e - PDO
* pdo_sqite . P o readine * Reflection
* ShmpleXxML . . sockets . S
. standard * tokenine . wddx . xditug
» xmieader . xmapc . amhwriter v sl
LI - &
MySQL Version:  5.7.31 - Port defined fior MySQL: 3306 - default DEMS - Documentation MySQL
MarkaD8 Version:  10.4.13 - Pert defined for MarkiDe: 1307 - Documentation MariaDB - 1o s
Tools Your Projects Your Aliases
" pbglato() room « adnsiner
& phpenyadenin room2 <> phgmryadnin
o Add a Virtual Host o phpsysinfo

Figure 4.3: The WampServer localhost
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The software and component used for developing this system was shown in Table 1.

Table 1: List of Components

No Component Remark
1 Web-server wampserver Open-source windows web development
environment
2 Programming Language-PHP Open-source scripting language
3 Database service-MySQL (PHPMyAdmin) Open-source database system

5.0 Discussion

Our group inifially planned to include the automation timetable table function in our system. However, on
our way in developing the system, there are problems that arise. One of the problems is regarding the algorithm that
we wanted fo use to build the automation feature. It is one of the Artificial Intelligence algorithms known as Genetic
Algorithm but throughout the literature review and research process, we decided fo revise the scope due fo time
limitations but this feature is advisable to implement in future studies if the system is fo be published. The next problem
is regarding the file importing function for the admin feature. There are some limitations where the admin needs to
import the file one by one at each fime. The system currently still cannot support multiple files import at a fime.
Therefore, that is also included in the future studies to make the system more functionable especially for the sake of
the staff. However, regardless of the challenges mentioned above, the system itself is already capable with its function
and is able to be used by users.

6.0 Conclusion

In a nutshell, we manage to develop the system successfully called Smart Scheduler System for Lectures. This
system enables users to check their own timetable, search for the class location and lead them to the destination,
check the course schedule for any additional course that they want to take and check for any vacant room’s
timetable to make a reservation for the selected room. Furthermore, this project is done by starting to do a set of
questionnaires in order to know the problems faced by students, lecturers and staff in this faculty. Throughout this
project, there has a lot of problems that we faced however we managed to solve the problem and were able to
complete this project. During developing this project, we manage to build our teamwork, develop leadership skills,
learn how to cope with pressure and increase communication skills. Last but not least, after all the hard work that we
give during completing this system we manage to get the ‘Best of the best’ awards in this capstone project.
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Abstract: Online booking system is a booking service through wireless handheld devices such as cell
phones. There are many applications in the real world that implement this system to enable a faster
interface for the end-user as the world is growing in this technology era. For such applications, we want
to ease the students, staff and lecturers specifically in the School of Electrical Engineering fo book the
available facilities. This can be time consuming when doing this on our own and data was not recorded
for further action if something happened. So based on this we here proposed “SKE Booking Hub”
application. We will be using Android Studio to develop this app that can improve the speed of booking
activifies.

Keywords: Online booking system; Android Studio; Java; time consuming; application development

Introduction (Project or Innovation)

Booking activities is one of the major piece of work in university. It is crucial especially when to do extra class
or class replacement. Many individuals will be affected by the difficulties of the current manual booking system. To
overcome this is by developing an automatic booking system which will work online. This project will be focusing on
SKE citizens as this is a beta version orin trial mode. The system will require users to register their username and password
only to get access to the main menu to start booking. We want to secure the users privacy and ease the process of
registration. Furthermore, there are choices for available room or facilities, time and date selection. It is very user-
friendly since all the steps are straightforward and does not require any assistance. The booking database can be
observed by the developers. In this project we will entitle our booking app as "“SKE Booking Hub™.

Problem Statement
1. Time consuming

Manual booking system that has been practised by SKE citizens is a troublesome method because it took a
long processing fime since students or lecturers need to go to the SKE office to request for available room
from the staff. After that, they have to wait for the staff to bring the room key before entering the room. This
whole process is fime consuming.

2.  Lack of care line

It always happens that when students or lecturers want to book facilities, there is no staff in charge fo be
contacted or pass the key.

3. Booking is not recorded

Most of the time the existing booking system is by verbal request which is not a professional method because
if damage or vandalism happened, it is difficult to trace who was involved.

Objectives
1.  Toreduce manual workload

2. To ease the process of facility booking in SKE



Survey Findings & Analysis

A Google survey form is spreaded among UTM citizens and other universities’ students to gather information
of what fo be included into the creation of our facility booking application.

Current University

UiTM Shah Alam

2.4%
UniMAP

7.3%
UPM

2.4%
Uum

2.4%
UsSM
14.6%

UTM
43.8%

UTHM

14.6%

Swinburne University
2.4%

UNIMAS

4 9%

Figurel: Variety of universities taken part in the survey form.

Occupation
41 responses

@ staff
@ Lecturer
@ Student

sy

Figure 2: Identity of the respondents in respective universities.
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Figure 3: Frequency of booking a facility inside campus.

Figure 4: Percentage of facilities that have been booked before inside campus.
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Figure 5: Ways of how the booking takes place inside campus.

Figure 6: Satisfaction on the existing facility booking experience inside campus, where 1=unsatisfied, 2=neutral and
3=safisfied.

What are the problems faced when using the existing booking
system? (Can be more than one option)

Have to search for the empty room ourselves l ,
beforehand

Waste of time to book the venue face-to-face l 1
Troublesome l 1

High cancellation fee - 2

Lackof careine [ -
tong rocessng e | -:
System does not record the booking _ 12

0 5 10 15 20 25

Figure 7: Problems faced during the facility booking experience.



Figure 8: Percentage of facilities that have been booked before outside campus.

Figure 9: Ways of how the booking takes place outfside campus.
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Figure 10: Satisfaction on the existing facility booking experience outside campus, where 1=unsatisfied
3=safisfied.

What is the preferable facility booking method?

41 responses

@ Using apps
@ Online (website) booking
@ Manual approach to the staffs

Figure 11: Percentage of the preferable method for facility booking.

Design Statement

The finalised design of the application is as below:
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SKE Booking Hub

Figure 12: The welcome page once the application is clicked on the phone

SKE Booking Hub

RATION

Figure 13: Registration page where one can register an account to have access in the application.
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SKE Booking Hub

MAIN MENU

START BOOKING

CHECK BOOKING

USERS

X
m
r
v

Figure 14: The main menu page upon successful login, where one can choose the next step.

SKE Booking Hub

Selegti@facility to start booking

CLASSROOM

MEETING ROOM

BACK

-
>
=}

Figure 15: This page is directed after clicking on ‘Start Booking’ fo choose on the desired facility



SKE Booking Hub

e and room number.

Figure 16: This page is directed after choosing a facility from the picture above.

(ol P = Dnaleing Hub

P0O3-322-01

P03-327-01

e and building
PO4A-116-M

P06-111-03

P06-224-01

PO7-321-01

P15A-G-10-01

P15A-01-03-01

P18-104-01

P19A-02-09-02

P19A-03~-09-03

Figure 17: Room selection is fo be chosen
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2021

Tue, Jan 19

CANCEL

Figure 18: Choose the desired date.

CANCEL

Figure 19: Choose the desired time
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SKE Booking Hub

ckayour booking here

Figure 20: This page is directed when ‘Check Booking' is clicked on the main menu page

SKE Booking Hub

Figure 21: The ‘Users’ page that shows the registered account on the device
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FAQ

1. Why are there unshown rooms when making a
booking?

yoking

2. Can | cancel the booking that has been
made?

ck onghe 'Cancel Bookir
w the steps

3. What are the rooms available for
booking?

Classrooms, meeting rooms and laboratories
among SKE are available to be booked

4. How to unlock the door of the room that
has been booked?

After booking is completed, a random generated
1D code will be given for uniocking the door

Contact Us:

Telephone: Ali 012-3456789
Lim 019-8765432

Email skebookinghub@gmail.com

Figure 22: The 'Help' page that displays some Frequently Asked Questions (FAQ) and contact support.

Methodology / Product Development

The SKE Facility Booking System used the Conceive-Design-Implement-Operate (CDIO) initiative as the
methodology in the product development. The software used fo develop the “SKE Booking Hub" apps is Android
Studio, powered using Java language for apps programming. Since the development is only software-based, the
budget of this project is RMO.

Conceiving

The project started by understanding the issue faced in the faculty management system. A survey is carried
out to understand the safisfaction of students, lecturers and staff towards the current booking system in faculty. The
questions allow us to understand the weaknesses of the system and suggestions by users on improving it. After receiving
enough responses, all info is extracted and clustered accordingly to identify the problems and what are the most
needed features to include. To describe the conceptual prototype, a STEEP analysis is carried out.

Designing

The design process is the realization of conceptual ideas to become a prototype. With various ideas
infroduced, several sketches for the product were proposed. Ideas that would give benefits to the users or enhance
the system are adapted collectively to propose a final sketch. The sketch will only be used as a reference as future
modification is unpredictable. In order to start designing, several items need to be prepared, which is explained in the
table below:

Table 1: ltems needed to carry out the design of application.

ltems Purpose
Laptop To run the software and emulator
Android Studio To develop the apps
Android Smartphone Emulator To test and run the developed apps
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The initial conceptual design is sketched with various functions and will be modified accordingly by following
the restrictions met during the development. During the process, references on a common booking website are taken.
The basic features of a booking system include:

e Login and registration

e  Facilities selection

e Date, time and room number selection
e  Check-through for availability of room

e Help and service

After discussing and confirming the idea, the initial sketch for several apps interface is finalized as shown

below:
Login Page Mﬂhﬂl“ﬁn Page Main Menu
UThA |1-'::'l:|'|-'| Hub UTh I'::::'L|'|'| Hub
UTM Boaoking Hub RIGISTER MAIN MENU
INTERFACES OF [Fowr name ] ctart Bookl
art Bookin
UTM BOOKING HUB weLcome o ) ’
L 1 (o= ] _
— Check Booking
et [ Pommwer ] [Fesrwere B
FROPLUSAL m A
First time? Reglster Here E-r'ww“wu j Cancel Booking
Figure 23: Initial sketch of the app interface (Login page, Registration page and Main Menu).
Start Booking Date & Time Selection Venue Selection Eooking Complete
UTM Booking Hub UTM Booking Hub LITK Booking Hub UTM Booking Hub

Becpuing Completed!

CLASSROOM @ 0
P194 - BKT1

Dwrtail

LAB Fapdny « Clasgroom
wanue - FIA - BXTE

Plglﬂ - Enﬁ |.'|_-|:.. I“'I:\";"\h.’
4181 Tirme « 1o0dM

MEETING ROOM %ﬂ . r'_"
POL . 212 G
© e © =

Figure 24: Initial sketch of the app interface (Start Booking, Date & Time Selection, Venue Selection and Booking
Complete).
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Check Booking Cancel Booking

Popup Window Help Page
LITH Booking Hub LITK Ei.u,uur_|'|._|ll_|:: I.IS.-’H:::.I-'.:':i Huks UThA 1:.'.ir|:::| Hubs
FAGQ
Creph e BODENE e e Salect the besking you wish 1o cansel Tl Ol DDl e Wl D0 Casaer]
|-- | Awpouseesoawant || 0 |

fo canoed 25 Sooding

| o | m m Contact Us

o = o &)

Figure 25: Initial sketch of the app interface (Check Booking, Cancel Booking, Popup Window and Help page).

Implementation

The implementation step is where all programming works are done. In order to ensure the programming
process went smoothly, the first step to do is to draw out a flowchart of apps activities to identify how they connected.

For example, the login will validate users’ email and password before entering the main menu. If the input data is
wrong, it will prompt error messages. The flowchart of the apps operation is shown below:

Figure 26: Flowchart of the process in the application.

The first set of programming is written to implement the login and registration activities. If the user is new fo
the apps, they need to register before login to book the room. Users need to key in their personal information which
will be processed and stored in SQLite database, which is a built-in feature in Android Studio.
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Figure 27: Programming for Registration page.

The second set of programming is to program the main menu layout as well as the help page for those users
who faced difficulty when using the apps. In the main menu, users can either choose to start booking or fo check
booking. In the help page, there are several FAQs and contact so that users can get further assistance.
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Figure 28: Programming for Main Menu page.
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After selecting the “Start Booking”, users will be given 3 main facilities to book in SKE, which are classrooms,
labs and meeting rooms. It will then direct users to the activity of selecting booking date, time and room number. The
facilities' room numbers are searched through the faculty official website beforehand in order to give users more
choices. The date and time are implemented in DatePicker and TimePicker libraries, where they will display the
calendar and clock widget similar to those in smartphones. For the room numbers, they are listed in the drop-down

Figure 29: Programming for Help page.

menu, implemented by Spinner library.
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Figure 30: Programming for Start Booking.
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Figure 31: Programming when booking takes place by choosing the date, time and room.

The booking is successful after all data has been input. The page that shows stored booking data will be
displayed along with an ID code generated. The ID code is generated by using a random number generator in
programming. It will be used to unlock the door of the booked room for that specific time. However, due to the limited
time given, the hardware part is not implemented and this idea will be reserved for future progress if possible.

Operation

To simulate the apps and test the programming results, the operation approach is using the Android Studio
built-in emulator. There is a wide selection of models available. In this project, Google Pixel 3A API 30 is selected. Before
installing the apps into the emulator device, the emulator needs to be converted into “Developer Mode”, which can
be done in the “Settings” menu. All other settings are retained as default to ensure all spaces are reserved to install the

apps.

After a quick installation of the apps, the apps will auto run in the emulator environment. If a bug is met, the
apps need to be uninstalled before programming. The emulator can be switched off, which is not affected by any
changes made in programming. After the bug is fixed, the apps need to be reinstalled and the emulator is switched
on. Overall, these processes will be continuous until all proposed functionalities work successfully.

Results

The app developed, "“SKE Booking Hub"” to manage facilities’ booking system, has effectively operated to
store users’ info and booking data. The ID code generated proved random and able to be used for future
development in hardware for unlocking the door. Although there is a lack of timetable to check the availability of
rooms, the overall performance of this app reached the minimum requirement and can be improved.

The benefits of this product are user friendly and able to help students, lecturers and staff to book rooms within
seconds. Moreover, the idea of using ID code to unlock doors also improves security to prevent unauthorized access.
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Figure 32: (a) Login / Welcome page, (b) Registration page and (c) Main Menu after login.

SKE Booking Hub
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Contact Us:

Figure 33: (a) Users list, (b) FAQ page and (c) facilities selection in “Start Booking”.
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SXEBookingMubNew

SKE Booking Hub

Figure 34: Selection of (b) date, (c) start and end fime and (d) room number for classroom on the (a) booking page.

SKEBookingHubNew SKEBookingMubNew

3ooking Hub

(b) (c)

Figure 35: Showing the (a) booking data stored with respective ID code after booked successfully, the room
selections available for (b) lab and (c) meeting rooms.

Discussion

Starting from the first phase, the proposal to build an agile facility management system quickly decided to
improve the booking system. This phase included running a survey fo identify problems, deciding system approach
and preparation for proposal seminar.

Questionnaires are generated to identify key problems regarding the current booking system in the facility
using Google Forms. Originally, the idea covered the whole UTM campus, but due to large coverage, the focus is
switched towards SKE only. The survey is run for 1 week to collect responses. At the same time, preferable booking
methods are discussed, either through websites or mobile apps. Several web servers are analyzed such as Wix,
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Hostgator etc. However, due to lack of engineering methodology and modification features, mobile apps
development is decided since it gives higher flexibility, more convenient and process can be completed faster on
fingertips. Android Studio is identified fo be the main software to create the booking apps. After discussion, the general
sketches of the apps are drawn as proposals for the seminar.

In term of STEEP analysis, the details are written as shown below:

Table 2: STEEP analysis.

ASPECT DISCUSSION
S — Social/culture analysis Reduce the hassle of management which improves efficiency.
T —Technological analysis Technological analysis: Everyone is holding a phone so it is

convenient to book through apps.

E - Economic It is free and can be integrated with UTM Smart apps in future, less
update is required which reduces maintenance cost.

E — Environment No manual work is needed; therefore, it could reduce paper usage
fo save the environment.

P — Political/legal/ethical Encourage collaboration with the government fo implement similar
fechnology in all universities.

After receiving feedback from the seminar, phase two of the project is started by learning Android Studio.
Since no one has experience on developing apps and the Kotlin language is new to us, it will need more time to
complete all necessary tutorials. While learning how to use Android Studio, the apps interface is edited to
accommodate the requirements. Besides, all available rooms in SKE for booking are searched. The targets are
classrooms, labs and meeting rooms. Each of us used different approaches to identify the room numbers, including
browsing the school official website, past year timetables and asking staff to obtain all room spaces in SKE.

As the tutorials are getting advanced, more time is needed for each member so that the apps could be
developed for users’ satisfaction. However, as Koflin is complex, we decided to change to Java language as Java is
much easier o implement and globally accepted. With all the info shared, the apps interfaces are built as similar as
possible to the proposal. However, there are restrictions met. Certain shapes cannot be customized as the software
only recognized images. Besides, buttons’ shapes are also difficult to be changed accordingly. We decided to keep
all appearances minimalistic as long as the functionality is able to be completed.

The last phase of app development involved making connections between app’s activities, database setup
for users’ data, debugging and apps verification. The connections between activities are done basically with button
action. The setOnClickListener library operates the clicking action to get context of next activity by finding the
respective ID. The similar programming codes are modified on other interfaces that have buttons as well. For the
implementation of database setup for users’ data, there are two choices to use, which are SQLite and Firebase. Both
methods are fried from each member. The findings from both database server is that Firebase is easy to implement
but difficult to be modified as there are limitations. For SQLite, it is complex but since Android Studio has a built-in
coding template, modifications can be done accordingly. With that case, we decided to use SQLite database to
record users’ data.

The main operation of this app is largely related to the booking section, within classrooms, labs and meeting
rooms booking. To implement the selection of date and fime, Calendar, DatePicker and TimePicker libraries are used.
These libraries also have built-in templates to display the calendar and clock widget similar to those in smartphones.
The selection of rooms is created in the form of a drop-down menu using the Spinner library. Once users select the
date, start time, end time and room number, they can click the *Book” button inside and they will be given an ID code
to unlock the door. This ID code is generated randomly.

Debugging and verification process took the longest time throughout the programming phase. Problems
such as the emulator not being able to open apps, graphic problems, interfaces connection problems etc. became
the challenges. Some functionalifies are limited by the features of Android Studio such as unable to draw shapes,
lagging responses etc. caused the apps development slowed down. However, the maximum effort is later on focused
on the booking operations on one facility, then it can be modified down for other facilities as well. Due to the limited
time given, the hardware implementation is not applied here.

Conclusion

In conclusion, we managed to build a booking app that generated random id numbers successfully. We
faced many challenges and difficulties especially during this pandemic situation as we cannot physically meet. Hence,
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we always overcome the problems by having online meetings in Google Meet and Whatsapp. The app that we have
built by referring to the feedback of surveys that we had done in the first place to ensure the functions of the app will
satisfy the end user. On the other hand, STEEP analysis plays an important role for us fo produce the product that we
want to design. Modifications and improvement always can be done in the future to increase the quality of our app.
Many things we learned throughout the journey of the capstone especially everything can be done if we put our 110%
efforts on the task no matter how difficult the task is. We hope that knowledge and experience we gained from this
capstone can help us in the real job situation in the future.
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Abstract: An application directory facilitates automated and standardized entry of information on an
application. The application directory provides a series of browser-rendered interfaces that collects data
about the application. These various kinds of information are coordinated by a coherent information
model that characterizes numerous progressive degrees of information types and connections among
the various hierarchical levels. Overall, for developing this application we have used some programming
languages using Android Studio and some features like floor view have provide the 3D-Maps video as
guidance for user. Basically, this application is about to help people that new to School of Engineering
(SKE) find a place in easy way.

Keywords: SKE; UTM; STEEP; CO;

INTRODUCTION

1.1 Introduction

As a new student or as outside people who have urgent matter to do in School of Engineering (SKE) areaq, it is
very difficult fo find a classroom, office or lecturer room in a large area like SKE area. From this problem statement, we
come out the solution that give a lot benefit to SKE staff, lecturers, students and newcomers. SKE Smart Directory design
is based on the user needs from the data clustering that demand easy application that help fo locate a place. This
SKE Smart Directory will provide a map view of all the buildings in the SKE. Also, this application has provided the
information of all laboratories provided in school, the lecturers information included contact number, email and room
number and all the facilities that SKE have.

This application easy to access by installed it by Google Play Store but this only applicable for android user but
will upgrade so that IOS users also can used it. Moreover, this application has GPS that can show the road if the person
is from outside the SKE location. It will be connected to Google Maps if the user use button searches in this application.
SKE Smart Directory is a free access for users and easily located unknown destination which save more user time and
reduce stress.

In designing our project, we consider the STEEP analysis in order to develop this project. The STEEP contains
social, technology, economy, environment and politic. For the social analysis, we make sure SKE Smart Directory design
is based on the user needs and pain. The application will help user to overcome the pain and fulfill their needs. Next,
in term of technology, as everyone has own handphone instead of having a static ferminal which help user to transfer
routing information from one routing protocol to another. Since everyone have own smartphone, we can leverage
the technology in our pocket and have a mobile terminal everywhere we go.

Furthermore, in economy term, SKE Smart Directory is a free access for users and easily located unknown
destination which save more user time and reduce stress. The destination information is more accurate and the
application has stable performance. Other than that, for the environment analysis, air pollution may be reduce since
users directly go to destination instead of wasting fuel and causing more Carbon Monoxide (CO). We make sure that
this application is environment friendly. Last but not least, in term of politic, we are working together with School of
Electrical Engineering to design SKE Smart Directory for getting good feedback users that might raise our university
name, Universiti Teknologi Malaysia (UTM) and also can help country one day in fourism industry which may help tourist
have guidance application when they in the university area.



PROJECT OR INNOVATION

2.1 Objectives

SKE Smart Directory have three main objective of project that create to fulfil user wanted. Firstly, how we may
help new student or outside people to have convenient SKE Smart Directory to help by give direction in easy and
simple way. Secondly to create an application in smartphone that people easy to use and can understand easily.
Lastly, we want to innovate the maps application better that GOOGLE MAPS which are the application is more
accurate and have some clue. These three are our project innovation objective that we want fo fulfil and accomplish
at the end of project.

2.2 Description and Analysis Of Interview For The Project

Figure 2.2.1: Pie chart 1 from data clustering

Figure 2.2.1 shows our first survey wants to know age of people so that we will know which group of people who
always have a business in UTM.

Which faculty are you from?

53 responses

@ Azman Hashim Intemational Business
@ Faculty of Engineering

@ Faculty of Built Environment & Surveyi
% @ Faculty of Science
,/_— @ Faculty of Humanities & Social Sciences

@ School of Professional & Continuing E
@ arked meranti
@ meranti staff

172V

Figure 2.2.2: Pie chart 2 from data clustering

From Figure 2.2.2, this we decide to specific the location of application concentrate in Faculty of Engineering which is
School of Electrical Engineering for the targeted location of our application.
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How long have you been in UTM?

53 responses

® 1-5years

® 6-10 years

® 11-15 years

® 15-20 years

@ 20-25 years

@ more than 25 years

Figure 2.2.3: Pie chart 3 from data clustering

From Figure 2.2.3, this data we know the majority of people are from student category which has been in UTM
around one to five years.

Figure 2.2.4: Pie chart 4 from data clustering

We survey the people who has been using directory application before this to know it helpful or not to them to
allocate the location properly and specifically in UTM.
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section 2

—

What are the main disadvantage/s that you are facing when using directory apps?

51 responses

its not portable, and | would have to go to stationary terminal itself. sometimes | don't even know the
location of the terminal. so its quite hard for me to find directions

there might be outdated information

Internet connection

not accurate

Poor explanation/directions

Have not used it yet. But once | tried it and the Ul was cluttered
Only block mentioned. Not class/room

| cant search for the mini places

dont know how 10 read the direction

Figure 2.2.5: Questionnaire from data clustering

We also ask them what disadvantage the directory application that make them difficult or confusing to use.

How can this system ease your work and save your time?

51 responses

portable/mobile, | can access anywhere, easy 1o get the link/qrcode, easy to use, can show me direct to the
location from my location.

it helps with orienting myself with the enviroment

Less time

Give the coordinate

Prevent time wasting in finding place

By giving us the exact location so we don't waste time by getting lost.
Easytogo

Show me the shortest and fastest path

can give direct instruction

Figure 2.2.6: Questionnaire from data clustering

From these data we know people who in UTM need somethings who help them to allocate the places which
give them benefit by saving their time and can be access easily anywhere.
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Figure 2.2.7: Questionnaire from data clustering

Figure 2.2.7 data shows what kind of information the user want search in UTM so we can know places we want
to do for the floor direction of building and the map around SKE.

In your opinion, is this system eligible to be applied in your organization or in this School? state
reasons.

52 responses
Yes. Because we dont know which blocks we're in
Yes, because it helps to reduce the time consume

yes, one is for the residents, two is for the visitors. this app will absolutely help me in finding my way, and
will make me feel more welcomed.

yes because it will help people who are new to the enviroment
Yes easy for us

Yes, will be very handful

It's a good idea, but it needs a lot of work.

Yes. Good for newbie or first year

Yes, because for the first time coming to UTM, you will be lost

Figure 2.2.8: Questionnaire from data clustering

Figure 2.2.8 data shows user very needed this directory application to help them which give positive affect to
them.
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Name : Mei Ling Need direction to reach the room

Age: 20 in time easily and fast

Occupation: Student Easy apps for access anywhere.

Very attentive and Apps which is can locate

active in sport destination accurately, gives the

New student right information and the system
is updated occasionally.

USER’S PROFILE

* How can we help him

Problem in time to familiar with the

estimation for finding SKE maps?

places. * How can we help him to find
Very difficult to find the room(class roo location of any places by using
toilet,etc.) as a new comers something that easily to access?
Sometimes get lost and waste time * How to make it easy for the

Difficult to recognize with the SKE students to find their classrooms,

i labs, library, etc

Figure 2.2.9: Persona of User’s profile

Figure 229 shows our targeted user which new student in UM who under SKE.

2.3 Design statement

An application that specifically function to help consumer in SKE specifically new student for the information
of SKE places. These firstly give an information of place located in SKE block. We provide the GOOGLE MAPS in
our application which can detect where the people located and conduct them to the building in SKE. Secondly
give information who conduct the room such as laboratory. We design floor directory in 3D which can see the
whole floor and where they can locate the room specifically. We also include the info the lecturer or people who
conduct the room such as name info, telephone number and their email. Furthermore, we provide the clue or
info around the room to help user can detect correct place if they sfill confuse. As relevant to the project, thirdly
identified from the analysis and problem that their faced to build easy and simple direction application without
signin and free fo use.
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Methodology
2.4.1: Android Studio Methodology

Create
Android
Studio

Getting information about
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|
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2.4.2: Sketchup Methodology

Create
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l

Getting information of the
floor view

l

Design the floor
view
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Edit and improve the design
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Create video
animation of user
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2.4.3: Gantt chart

Figure 2.4.1: Gantt chart

Figure 2.4.1 shows our planning throughout this project. Task were carried out one by one based on the Gantt chart
until the last task which is final product evaluation.

25 Product Development

Figure 2.5.1: Application development from data clustering

Based on the figure 2.5.1, we collect the data randomly from the students, lecturers and non-UTM users. We
found that, some of the users which is UTM and non-UTM having a hard time to locate the location in this School of
Electrical Engineering. We also noticed that there are a lot of users never used directory application. Hence, our group
C2G07 carry out design of the application as in figure 2.5.2 and figure 2.5.3 which is consist the information of the
places of SKE, information of whom that assigned to the room or the facilities at SKE, direction fo the destination and

simple application that easy to use or access for the users.
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ID Task Description Start Date End Date W1 w2 W3 W4 W5 Woé w7 W8 W9 | W10 | W11 | W12 | W13 | W14 | W15
1 Decide project title 26/10/2020 29/10/2020
2 Preparing 10 interview question 29/10/2020 1/11/2020
3 Distribute question using google form 1/11/2020 5/11/2020
4 Data clustering from respondents 5/11/2020 6/11/2020
5 Conceptual sketch of proposed design 6/11/2020 9/11/2020
6 Conceptual prototype devel 9/11/2020 20/11/2020
7 Prepare slide and video for design proposed | 20/11/2020 23/11/2020
8 Presentation design 23/11/2020 23/11/2020
9 Starting software program 24/11/2020 1/1/2020
10 Final testing of product 1/1/2020 19/1/2020
11 Prepare slide and video for product 20/1/2020 24/1/2020
12 Final product evaluation 25/1/2020 25/1/2020




Blank page- size Exit tbd Home page apps - 2 Search 2

res =)
€ o . °
"

Home page Loading Page - 1 Loading Page - 3 Loading Page - 5 exit from home page  @Xit from menu

= OEEEEEST]  CCOEENET]  EEET] Ea——)  ES =)
* .
"

Hta coum
50 o waee 51 e
ek o Srvest

- @

®
oo 000 00O | ruun
& z

Location Loading Page - 2 Loading Page -4

FM _ 0 w

®
[ ROX
@
=
Figure 2.5.2: Prototype development using Adobe XD
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Figure 2.5.3: Prototype development using Adobe XD
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Next, we create a prototype design using Adobe XD as in figure 2.5.2. As our early idea, we consider that
there is need to be direction for users that having a transportation and users that don’t have fransportation as in figure
2.5.3. In future development which is using software for real application, we carry out the application to using Google
Maps that included both of this action that cover for transportation and walking directions.

Figure 2.5.4: User Interface of SKE Smart Directory

Figure 2.5.4 shows that our real application development using Android Studio. As state in the design
statement, the design of this application is simple and easy to use. In this software, we come out with search feature is
to make the users to locate the location easier and faster if the users know the name of the targeted location or name
of the building. Plus, if the user doesn’t have any information of the building, we sorted out the category in the menu
page for the users to access to the destination. List of coding is atfached in the appendix.

As for the improvement of our application, we come out with the clue of the surrounding of the location such
as right side or left side view and video movement of a user from one pointf to the destination as in figure 2.5.5.
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Figure 2.5.5: Clue for the destfination.

Table 2.5.1: STEEP analysis of the application development
Discussion

FKE Smart Directory design is based on the user needs from the data clustering that
demand easy application that help to locate a place.

As everyone has own handphone instead of having a static ferminal which help user to
fransfer routing information from one routing protocol to another. Instead, everyone has
their own handphone, we can leverage the tfechnology in our pocket and have a mobile
ferminal everywhere we go.

FKE Smart Directory is a free access for users and easily located unknown destination which
save more user time and reduce stress.

Air pollution may be reduced since users directly go to destination instead of wasting fuel
and causing more Carbon Monoxide (CO).

Working fogether with School of Electrical Engineering to design FKE Smart Directory for
getting good feedback users that might raise our university name, UTM.

Our group carry out the project with minimal amount of cost. We estimate that, the only cost that we need to pay is
to convert our application from android studio to Play store. The cost is as below:

NO

Table 2.5.2: Total cost of project
Description Price

Application available on Play Store $25
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2.6 Discussion on Developed Product

Table 6.1: Comparison of similar products

Features SKE Smart Directory Google/Google Maps UTM Smart
Containinfo of v v v
assigned
lecturers
Navigation to v v
destination
Floor view of v
building

SKE Smart Directory is easy to access to obtain the info of the lecturers or the assigned workers to the room or
facilities. Same goes to UTM Smart and google is consists info of the lecturers but both of the application lacks info for
the assigned places or targeted room such as laboratories.

Navigation to destination is easily access with SKE Smart Directory and google maps. In our application, we
used Google maps as our navigation system to navigate the users to the destination. This is because we want to
implement the walking and transportation method in this application. For UTM Smart, there is no navigation features to
the destfination.

As our unique of the application, we focus more on School of Electrical Engineering. We provide the floor
view of the building in application so it will be easier for the users to getting information of specific location in the
building. For the floor plan direction, the design was build using Sketchup Software which the software provides the
floor building plan. In this design of floor, we also provide an animation of the floor plan which video movement of
person from one point to destination or specific room as in figure 2.5.5.

2.7 Conclusion

From the above information, we can conclude that our project successfully run since we can open the
application and fry run by show the road to go the P19a building and then show 3D maps video that shown the lecturer
room af level 4 which is Dr Rashidi’'s room. Generally, this application can operate as expected and perform the good
result. However, we encountered some limitation in our project. Firstly, we have limitation on the for the targeted
location by GPS which is the user need to copy the longitude, latfitude (do it normally) because needed APl key that
connected with google maps platform cost alot around two hundred dollars ($200). Next, we only have three targeted
location in this project because limitation of time to cover all the buildings in SKE. There is some improvement can be
done such as if the project has sponsor in term on budget, we can add APl key so that may easy use the GPS. Other
that than, can add budget on the 3D maps for the animation movement so it can be smooth and clear. Lastly, can
improve by adding the database so the data can be organized and also it can improve concurrency, security,
backup and recovery, integrity and data descriptions.
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