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ABSTRAK

Pada masa Kkini, haiwan peliharaan dianggap sebagai teman hidup. Walau
bagaimanapun, mengurus haiwan peliharaan kadangkala adalah tugas yang berat untuk
pemiliknya terutama apabila tiada seorang pun di rumah. Kebanyakan pemilik haiwan
kesayangan tidak boleh tinggal di rumah setiap kali untuk memberi makan haiwan
mereka dengan kerap, namun haiwan kesayangan mereka perlu diberi makan sepanjang
hari. Oleh itu, dengan pembangunan Pemberi Makanan Haiwan menggunakan
NodeMCU dan Aplikasi Mudah Alih akan mengatasi masalah ini. Sistem ini akan
membantu dan membenarkan pemilik dari jaun memberi makan haiwan mereka pada
masa tertentu tanpa perlu hadir di lokasi pemakanan. Bagi membangunkan system ini,
kaedah yang digunakan ialah Air Terjun Iteratif. Kaedah ini dibahagikan kepada empat
fasa bermula dari Analisis Keperluan, Reka Bentuk, Pelaksanaan dan Pengujian.
Metodologi Air Terjun Iteratif akan menghasilkan perisian yang berfungsi dengan cepat
dan awal dalam perisian kitaran hayat Seterusnya, haiwan kesayangan dapat menikmati
makanan mereka tanpa kehadiran pemilik sementara pemilik dapat menikmati kerja dan
perjalanan tanpa perlu khuatir tentang memberi makan haiwan peliharaan mereka.
Projek ini berjaya di bangunkan yang membolehkan pemilik memberi makanan haiwan
mereka jauh dari rumah dan haiwan peliharaan dapat menikmati makanan pada waktu

yang tepat.



ABSTRACT

Nowadays, pets are considered as a life companion. However, managing pets
sometimes is such a nuisance task for the owner especially when no one is at home.
Most pet owners cannot stay at home every time to feed their pet regularly, yet their
pets need to be fed throughout the day. Therefore, with a development of Pet Feeder
with NodeMCU using Mobile Application will overcome this problem, this system will
assist and allow owner to remotely feed their pets at a specific time without having to
present at the feeding location. Iterative Waterfall method has been used to develop this
system. This method is divided into four phases starting from Requirement Analysis,
Design, Implementation and Testing. Iterative waterfall methodology will produce
software that works quickly and early in the life cycle software. Next, pets can have
their food without the present of owners while owners can enjoy works and travelling
without having worries about feeding their pets. This project has been successfully
developed which enable owners to feed their pets remotely away from home and pets

gets food at the right time.
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CHAPTER 1

INTRODUCTION

1.1 INTRODUCTION

Cats are the most popular pets (Hodgson & Barton, 2015) among other animal
where people having them as a companion in daily life. There are many types of cats in
this world, such as British Short Hair, American Short Hair, Bengal cat, Persian cat and
many more. Number of cats that being pet are increase from day by day especially in

Malaysia.

Many commitments are requested to keep pets while there are families do not
always have the right knowledge to manage them (Russo, Vergnano, Bergero, & Prola,
2017). Part of it are concern, keeping them company, and the important one is feeding
pets in the right way and on the time. However, taking care of pet’s diet can be hard and
time consuming because not everyone is a pet expert. One of the top health concerns of
pets are overeating and obesity. Just as in humans, excessive fat in pets increases the
risk of often-preventable health conditions (Increase et al., 2015). Especially at younger

age, they are usually satisfied with whatever much is given to them.

Pet Feeder with NodeMCU using Mobile Application is the system that can help
the pet’s owner to feed their pet either using mobile application or manual feeding. This
system also has function that can feed pet, schedule feed, save pets name and check the

quantity of food left on the container.



1.2 PROBLEM STATEMENT

In this globalization era, people are tending to spend most of their plenty time
outside their house. A companion like a pet are seem needed in our daily life as a stress
takes a toll on our life. Such an irony, a pet can company their owner and fulfil their
need, but the owners themselves are not able to prepare their pets’ priority such as food
and water. Pet owners had been facing with the problem due to how they can feed their

pet properly when they are not at home.

Pet owners are being warned that having a pet means they have contributed
extra commitment to give the best support and care to them. Based on industry revenue,
there are increasing demand in Asian markets for quality pet food (Balzer, 2015).
Unfortunately, there are certain pet owners did not have much energy or time to fulfil
their pets’ food because owners might not always be at home regularly. Their personal
plan is like travelling and working, will cause them dilemma. The dilemma deal by the
pet owners can tend to unforeseen animal abuse due to lack of feeding. Other than that,
pet owners may find themselves making troubling their families and friends to babysit
their pet while they are away, which manage be unsuited after some haunt requests.

The Pet Feeder with NodeMCU using Mobile Application will be able to help
both owners and their pets happy. It is designed to make sure the problem that all pet
owners are facing will be ended. It may provide awareness to pet owners of its
advantages and feasibility in the future, with the opportunity that similar Pet Feeder

with NodeMCU using Mobile Application are not common in Malaysia.
1.3  OBJECTIVE

Goals that are intended to be achieved on this project is to develop a Pet Feeder
with NodeMCU using Mobile Application. The main objective are the specific actions

that need to be achieved on this research which deeply focus on aspect as below:
M To investigate the existing product of pet feeding.
(i)  To design Pet Feeder with NodeMCU using Mobile Application.

(ili)  To evaluate the performance of the Pet Feeder with NodeMCU using

Mobile Application.



1.4  SCOPE

Scope is a principal element to make sure this project achieves their objective.
Moreover, scope of this project has been agreed upon discussion. The agreed scope of
this projects is:

(i) User Scope:

For the user scope, it was limited for the cat only. It is because Pet Feeder with
NodeMCU using Mobile Application must be tested on the pet, and the only pet that
available to be testes are cat only.

(i) Function available:
a. Manual feeding

Pet owner can feed their pet manually when they are in the home with only
pressing the button on Pet Feeder.

b. Automatic feeding.

Pet owner can feed their pet automatically when they are not in the home using

mobile application.
c. Schedule feeding.

Pet owners can feed their pet schedulable when there are in or not in the home to

prevent from forget to feed them.
15 REPORT ORGANIZATION

This project consists of five chapters. Chapter 1consist of introduction about this
project and continue with the problem statement which identified where it leads to the
development of the solution system discusses on the project. Then, it will follow with
the objective of this project. Lastly is the scope and thesis organization about this

project.



Chapter 2 discusses on the literature of the project. Literature review will be
explained in more details about this system that includes the introduction, method and

techniques or technologies which are suitable to be used into this project.

Chapter 3 is about the project methodology that will be used to develop to this
research. Furthermore, this chapter will discuss the software or hardware that will be
used to implement to this project. It also discussed how to analysis and design of this

project.

Chapter 4 discusses on the implementation, testing and result discussion. This
chapter explains on how the system been implemented according to the requirements.
This chapter then discusses the test cases done for this system to ensure that the systems
requirement is verified and validated so that it is free from any bug. The test results then
are stated here.

Chapter 5 discusses on the conclusion of the project. This chapter includes the
introduction which concludes the project that have been done, research constraints
which includes the clarification on the constraints throughout the project and the future
work of this prototype system.



CHAPTER 2

LITERATURE REVIEW

2.1 INTRODUCTION

This chapter is about literature review which is focusing on technology
consideration and related works. Literature review is about any article or papers which
involve the exploration topic in an effective technique. This chapter has cover on the
Pet Feeder background information. The development of a pet feeder has been
described and discussed in detail to assist readers in their understanding of the project.
Moreover, discussion about pet feeder has been described further on. Some related
works have also been presented to the readers to share some past and recent progress
made. After reviewing many articles and journal, many of researches and papers are

collected as references.

2.2 EXISTING SYSTEMS

Existing systems refers to another project developed by others. It can be any
commercialized products that related to this project regardless of its technology. It is
used to make comparison between the existing product and the product that will
develop later. The comparison is being viewed by the advantage and disadvantage of
the product.

2.2.1 Smart Dog Feeder Design Using Wireless Communication, MQTT and
Android Client

Smart Dog Feeder provides general feeding process without troublesome the
owner. Owners can control the process of feeding using Android smartphones remotely.
In Figure 2.1, Smart Dog Feeder can authenticate pet using RFID technology, monitor
the time of feeding and portion. Android smartphone is the platforms where the owner
can set the feeding time, portion, waiting time and stock that require least requirement

of Android’s latest operating systems, along with the other application installed. MQTT



protocol is used by this feeder that has info about data stock, timetable, time, name of

the owner from server.

Motor Servo
DF15RSMG 360°

S

RFID RC522

WiFi Module J \?’? Xill]
ESP8266 |« ) 1\;1%1 llng
Arduino UNO opue
” Load Cell 500gr
~
Magnetic Switch DS3231 RTC Buzzer

Figure 2.1 Diagram of Smart Dog Feeder.
Source: Vania, Karyono & Nugroho (2017)

The data will be directed in the form of JSON and controlled by this feeder,
server and Android. This feeder interconnects with server through ESP8266 Wi-Fi
module circuit boards, NodeMCU, along with MQTT protocol over SSL/TLS. This
feeder also will record the timetable and trigger an alert that can intercept when feeding
time is due. Validation method is done by the RFID tag who done the checking that

attached on dog’s collar.
Strengths of Smart Dog Feeder are;

1) Allow owner to remotely feed the dog without having to present at the
feeding location using Android smartphone.

2) The system has the function of RFID to authenticate dog, set feeding

time and portion which ease owner in feeding process.

However, this Smart Dog Feeder system only supports Android smartphone
lower version. Therefore, it is clearly defined that this product does not compatible with
the Android newest version. Thus, owner who does not have latest Android version

smartphone cannot use of this Smart Dog Feeder system.



2.2.2 GEMPET PF-103 SmartFeeder

Refer to Figure 2.2, GEMPET SmartFeeder allows user to program and control
the automatic feeder anytime from anywhere with user’s smartphone. First, users must
download the free SmartFeeder App which is compatible with Apple 10S, Androids
and tablets. GEMPET SmartFeeder works even if it is disconnected from Wi-Fi, it will
automatically change the setting to “Offline Feeding Model” to serve the food
according to the programmed schedule.

Figure 2.2 GEMPET SmartFeeder.
Source: Jempet (2018)

The unit dispenses at least of 30 grams and up to 100 grams. The application
allows user to monitor the quantity of food dispensed each time. The feeder features a
real-time camera, so user can lookout and communicate with their pet anytime from
everywhere. The 1-megapixel camera archives your pet’s movement at any time. The
feeder is appropriate for users who currently using smartphone with iOS 7.0 and above
or Android 4.0 and above. It is recommended for owner who is feeding a single cat
which is not too obsessed with food and only operates with sized rounded kibble which

is the disadvantage of this feeder.

However, this feeder does not work well with big shaped kibble indicate that
this feeder is only applicable for small size of pet. This is due to chute may get blocked

if the owner feed a big meal, it because of kibble’s size is too big.



2.2.3 Automatic Fish Feeder System Using PIC Microcontroller

This device developed combines mechanical and electrical system in controlling
fish feeding activity as shown in Figure 2.3. The pellets controlled by DC motor which
located under the pellet storage. A control system was then attached to this device
allowing the fish to be fed at the right cycle time as required or predefined by user or
entrepreneur. Timer was employed in this device to control the motor rotation attached
to sphere former, which dispense the pellets into the water. The pellets dispensed into
the marking area of the pond based solely on the rotation speed of the motor itself. The
controller came with a keypad giving user more option in determining the suitable

speed for the motor depends on their cattle.

LCD DISPLAY

PIC 16F886

VOLTAGE
A~ REGULATOR
’ (LM7805)

Storage

MOTOR DRIVER
(L293D)

4x4 KEYPAD

Figure 2.3 Mechanical Design of the system.
Source: Noor, Hussian, Saaid, Ali, & Zolkapli (2012)

The design of this system comprised four main part namely main controller,
pellet storage, stand and spreader. The controller of this system, a 4x4 Keypad
functional as input device which provided the user abilities to set timer and motor speed
to spread the pellet into the water. Apart from that, LCG display played a significant
role in illustrating the data entered by the user before DC motor start to operate. PIC
16F886 controller was employed as main controller output of DC motor. L293D motor
driver which work with PWM (Pulse Width Modulation) technique are to control the
speed rotation of DC motor. All appropriate components used in hardware design stage
were assembled to set up the feeding device. This system was simple in construction

and operation, also relatively inexpensive.



The advantages of this device are it is effective because easy to feed the fish at

the right cycle time. These devices also reduce the owner to hire more workers and

reduce the time needed.

2.3

COMPARING THE EXISTING SYSTEM

The comparisons between Smart Dog Feeder Design Using Wireless
Communication, GEMPET PF-103 SmartFeeder and Automatic Fish Feeder System

Using PIC Microcontroller are shown in Table 2.1.

Table 2.1 Comparisons between Existing Systems
No. Project Title Similarities Differences
1 Smart Dog Feeder Allows owner to Existing project: This system
Design Using remotely feed the pet only supports Android
Wireless without having to smartphone lower version.
Communication present at  the Proposed project: Supports

feeding location lower and newest Android
operating system on
smartphone.
2 GEMPET PF-103 Allows wuser to Existing project: Does work
SmartFeeder control the automatic well with big shaped kibble,
feeder from only applicable for small size
anywhere by using a of pet.
smartphone Proposed project: Compatible
application to all type of pet
3 Automatic ~ Fish Allow user to set Existing product: Does not
Feeder System timer to have mobile application to
Using PIC automatically feed control the timer.

Microcontroller

the fish

Build the
mobile application to easier

Proposed project:

owner set timer.




24  CONCLUSION

In conclusion, this chapter shows the existing technology that is related to Pet
Feeder development. Based on the research conducted, vital problem faced by the
owner such as owner cannot feed their pet remotely. The advantage of this research is
many webpages provide adequate functions as many owners need. Based on the
analysis on related works, this pet feeder has been widely developed but improvements
can be done by using different method, hardware and software. Study on existing

hardware and software indicates that it is suitable for daily use and user friendly.

10



CHAPTER 3

METHODOLOGY

3.1 INTRODUCTION

This chapter cover the methodology used to achieve the objective of proposed
project which is to develop a Pet Feeder with NodeMCU using Mobile Application.
Iterative waterfall model was chosen as this project methodology approach which
consist of requirement analysis, design, implementation and testing phase. Apart from
discussing about the method used, this chapter also discuss about how the research is

going to be conducted hence the flow and the progress of the project.
3.2 PROJECT METHODOLOGY FRAMEWORK

The project methodology framework used for this project is Iterative Waterfall
Model. It is divided into four phases starting from Requirement Analysis, Design,
Implementation and Testing. Winston W. Royce first described the Systems
Development Lifecycle based on the Waterfall Model in 1970 (Kramer, 2018). This
model provided practical guidelines for developing software product and became
popular. Its name is derived from structural specification. Every phase comes after a
phase is completed and tasks can be divided according to phases. The output of one
phase becomes input of next phase but have the option to revisit phases in the next
cycle (Trivedi & Sharma, 2013).

11



_ . Request for change in
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Forking updates
Maintenance

to next version

Figure 3.1 Iterative Waterfall Methodology.
Source: Tony. (2018, April 14)

Iterative waterfall methodology was chosen of this project methodology process.
This methodology preferred in this project is because it is appropriate and suitable since
it allows a turn back to previous phase when it detects error or needs some
troubleshooting. By referring to Figure 3.1, it consists of repeating the four phases

which are Requirement Analysis, Design, Implementation and Testing.

The advantage of using this iterative waterfall model is its flexibility since it
does not require much cost to change scope and requirements. Moreover, each of the
iteration is easy managed milestone. Other than that, by using this iterative waterfall
methodology as the methodology method, when preparing or developing the project, it
is easy in terms of testing, troubleshoot during a smaller phase. For the risk, it is easy to
handle. Lastly, iterative waterfall methodology will produce software that works

quickly and early in the life cycle software (Kumar, 2015).

12



3.3 OVERVIEW OF METHODOLOGY

Table 3.1 shows the description for each phase of Iterative Waterfall Model

methodology and its deliverables.

Table 3.1 Project Methodology Description
Phase Tasks Deliverables
Require Gathering essential e Project background

ment Gathering

and Analysis

information and analyse it
regarding on the proposed

project.

Do the feasibility test to
make sure that the

requirement is testable.

e Problem statements
e Objectives
e Scope of project

e Techniques to be used
in the project

e List of appropriate
software and hardware

to be used

Design

Capture appropriate
software and hardware to

be used in this project.

The flow of the project
including the project flow
chart and use-case

diagram.

e Flow chart

e Use-case diagram

Implem

entation

Implement the program
with code with the
selected software and

e Designing tasks up to
this point that integrate
the code and

13



hardware. implement into the

project.
Testing e Testing the project to e The project is finish
identify if there are errors and ready to be used by

or issues that need to be the user.

fix

3.4 REQUIREMENT GATHERING AND ANALYSIS

This is the process of identifying the necessary and related components for the
proposed project. This phase is about the understanding of the whole project and
gathering the information as much as possible that might support on developing this
project such as articles and journals. The objective is to collect all related work and
information and find the suitable hardware, software thus making the system more
efficient. This phase can determine the best method, tools and techniques to use in
developing this project. This phase also can be a guideline while developing this project
so that there will be no duplication of work happen. Various data and researches have
been collected from articles, book and online journals to help in developing the

proposed project including:

1. Collecting information regarding the components when developing the

project, along with the software and hardware to be used.
2. Select and search the best development method for the proposed project.
3.4.1 Feasibility Study

Feasibility study is conducted to study and whether the proposed project can be
developed or not. The proposed project is specifically to ease the owner in terms of
feeding their pet. Owner often cannot remotely feed their pet when they are not at home
thus it causes many problems to the owner and the pet itself. This project is
implemented to allow owner to remotely feed their pet by using a mobile application

from Android platform.

14



3.4.2 Hardware and Software Comparison

This section will compare the related hardware and software available in the

market in terms of its model and features. Before starting to develop this project, the

right hardware and software must first be selected as there are many options available.

Owner’s requirements and budgets must also be considered when selecting the

appropriate hardware and software.

a) Hardware
i.  Servo Motor

Table 3.2 show the comparison between the Servo Motor available.

Table 3.2 Comparison of Servo Motor

Hardware Features

Decision

Servo Motor SG90 Speed: 4.8v, 0.12sec/60 degree
Weight: 9 grams
Cost: RM 20

Servo Motor MG99  Speed: 4.8v. 0.23sec/360 degree
Weight: 37 grams
Cost: RM 22.50

Servo motor is used in
this project to release
food from the food
container. Therefore, it
requires a power and
strong and full rotation to
release the food. Thus,
Servo Motor MG995 is

selected.
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ii.  Power Supply

Table 3.3 shows the comparison between power supplies available.

Table 3.3 Comparison of Power Supply
Hardware Features Decision
Power Supply 12V DC Power: 12V Because of this project is
adapter Requires plug. indoor, low power supply
Cost: RM 19 which battery is suitable

Battery 6V Holder

Power: 1.5V x 4
Requires battery slot.
Cost: RM 10

because its low cost.

iii. Device

Table 3.4 show the comparison between the device available.

Table 3.4 Comparison of Device.
Hardware Features Decision
SIM900 GPRS/GSM  Work on GSM network Because of this project is

Board for Arduino

GPRS multi-slot class 10/8
Cost: RM 30

NodeMCU ESP8266 Wi-
Fi Controller Board ESP-
12

32-pin QFN package
On-chip low-dropout
Cost: RM 20

indoor,
NodeMCU ESP8266 Wi-Fi
Controller Board ESP-12 is

suitable because it requires

outdoor and

Wi-Fi to connect with it.
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iv.  Sensor

Table 3.5 show the comparison between the sensor available.

Table 3.5

Comparison of Sensor.

Hardware

Features

Decision

Ultrasonic Sensor

Input Voltage: 5V.

Current Draw: 20mA (Max)

HC-SR04 Digital Output: 5V.
Cost: RM 17
Grove Input Voltage: 5V.

Ultrasonic Ranger

Current Draw: 30mA (Max)

Digital Output: 5V.
Cost: RM 18

Because of this project
IS requires low cost,
Ultrasonic Sensor HC-
SR04 is suitable.

b) Software

i. Mobile Platform

Table 3.6 show the comparison between the mobile platform available.

Table 3.6

Comparison of Mobile Platform.

Software

Features

Decision

Android Platform

Have open source.
Example: Android Studio.

Easy to implement.

Because used Windows
OS version to do this

project, rather than use

iOS Platform

Must buy the platform first.

Example: XCode.

Difficult to implement.

iI0S platform, it was
clearly Android platform
that suitable to build this

project.
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ii. Code Implementation

Table 3.7 show the comparison between the code implementation available.

Table 3.7 Comparison of Code Implementation.

Code Implementation Features Decision

Arduino IDE Multi-Platform Application. Have Because using
user GUI if run in Windows. Windows OS version
Easy to implement. to do this project, it

Python Multi-Platform Application. was clearly Arduino
Must run in cmd if run in IDE platform that
Windows. suitable to build this
Difficult to implement. project.

3.5 DESIGN

In this phase, the requirement of specifications from the requirement analysis
phase is studied thus the project design is prepared. There are two main parts that act as
the integrity of the project which are data recording and data analysis. Data recording
consists contain of function to record all the data and information whereas data analysis
is the process where data has been invoked from the storage and restored directly from
the manual. The project design is important in order to specify the suitable hardware
and software needed and help in defining the whole project architecture. The project
design includes context diagram and data flow diagram. This system design plays a

significant role as a guideline to get better understanding about the whole project.
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3.5.1 Context Diagram

A context diagram is a diagram that defines the boundary between the system,
or part of a system, and its environment, showing the entities that interact with it. This
diagram is a high-level view of a system. Figure 3.2 shows context diagram for this

project:
4 N\ View Schedule
0 >
Edit Schedule
-t
; User
Pet Feeder using Feed Pet
NodeMcu
View Pet Info
|-t
- J

Figure 3.2 Context Diagram for Pet Feeder
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3.5.2 Data Flow Diagram

A data flow diagram (DFD) is a graphical representation of the "flow" of data
through an information system, modelling its process aspects. A DFD is often used as a
preliminary step to create an overview of the system without going into detail, which
can later be elaborated. DFDs can also be used for the visualization of data processing

(structured design). Figure 3.3 shows DFD for this project:

' ™
1.0
D1 User User ID
Login
> J
User [D
.
2.0
Feeding Time Feeding Order
Feed Pet
Y
| A J
Schedule List
D2 Schedule Ueer
r ] ™
3.0
Schedule Time o
View Schedule
- Schedule List
N 000000
' ™
4.0
D3 Pet Info - Pet Details.
View Pet Info
Pet Details N )

Figure 3.3 Data Flow Diagram (DFD) for Pet Feeder
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3.5.3 Hardware and Software Specification

This section explains briefly the hardware and software selected in 3.3.1.2 with
its price and specification. The most important requirements for this project are
hardware and software. Hardware can be a memory, processor while the output devices
can be a hard disk that needs to store a program or a monitor that display on screen. But
hardware cannot work on its own, without software attached to it. Hence, in order to

develop this project, both hardware and software are required.

Hardware requirement is important to carry out tools and developing application
effectively and successfully. This project is currently using the latest hardware to make
sure it is efficient. Table 3.8 shows the lists of hardware used in terms of price and its

specification.

Table 3.8 Hardware Requirement Description

Hardware Price (RM) Function/Specification

Intel Core i5 7" Gen
12GB RAM

1TB of HDD
Windows OS

Laptop RM 2400 * 1 unit

L B A A

Servo Motor RM 22.50 * 2 unit Model: MG995

Used to release the

food from container

and open lid.

Device RM 20 * 2 unit 1. Model: NodeMCU
e Use to communicate
with  the mobile
device to function

the servo motor.

Sensor RM 17 * 2 unit 1. Model: HC-SR04
e Use to measure

distance between
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food left in the
container, thus user
can know when to

refill the container.

A. Hardware Requirement
a) NodeMCU ESP8266 Wi-Fi Controller Board ESP-12

In this project, NodeMCU ESP8266 Wi-Fi Controller Board ESP-12 is
used as the main system that acts as a microcontroller, it is shown on Figure
3.4. It used to allow other sensors to communicate with each other by its
General-Purpose Input Output (GPIO) as shown in Figure 3.5 using jumper

wires and breadboard.

Figure 3.4 NodeMCU ESP8266 Wi-Fi Controller Board ESP-12.
Source: 10T LoLin NodeMCU ESP8266 (2018, April 17)
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Figure 3.5 NodeMCU GPIO pin.
Source: GPIO pins & Network Access (2018, April 17)

b) Servo Motor

A servo acts like a motor that can rotate up to 180 degrees clockwise or anti-
clockwise depending on what type of servo motor used. It has 3 pins which are Ground,
Power and Signal coloured brown, red, and orange respectively. Is shown in Figure 3.6.

Figure 3.6 Servo Motor MG995.
Source: Componentes101 (2018, April 17)

There are four servos that will be used. Servos are controlled by sending an
electrical pulse of variable width, or pulse width modulation (PWM) through the
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control wire. The functions of a servo motor in this project are to release food from the
container and to open or close the lid for the pet to eat. To control the rotation, user

must first calculate its duty cycle (DC). Refer to Figure 3.7 shows how calculation is
made.

0.5
de — =2 % 100 = 2.5
“T 30 %

length
_ ot de = 22 100 = 7.5%
period 20

C

2.5
de= — x100=12.5
¢= o5 %

Figure 3.7 Servo Motor rotation calculation.
Source: RPI Labs (2018, April 17)

c) Power Supply

Power supply is used specifically for NodeMCU ESP8266 Wi-Fi
Controller Board ESP-12. It is used to make sure NodeMCU can be function
because NodeMCU need power supply to be used as shown in Figure 3.8.

Figure 3.8 Battery 6V Holder.
Source: 2018 Holder 6v Battery (2018, April 17)
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d) Distance Sensor

Distance sensor is used to specific measure the remaining pet food in the
container as shown in Figure 3.9. Therefore, user can know whether to refill
their pet’s food or not. Sensor will send detected distance to user’s mobile
application.

Figure 3.9 Ultrasonic Sensor HC-SR04.

B. Software Requirement

The software that have been used in developing this project is essential
to make sure the Pet Feeder is functioning well along with the input and output

correctly programmed. Table 3.9 shows the software that has been used.

Table 3.9 Software had been used

Software Function / Specification

Android Studio Android Studio is Android's official IDE. It is
purpose built for Android to accelerate your
development and help you build the highest-quality
apps for every Android device. It offers tools

custom-tailored for Android developers, including
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rich code editing, debugging, testing, and profiling

tools

C++ Programming Language C++ is a general-purpose programming language.
It has imperative, object-oriented and generic
programming features, while also providing

facilities for low-level memory manipulation.

3.5.4 General Process Flow Diagram

The flow chart diagram is the simplest way to show the flow about Pet Feeder
using NodeMCU project along with its components and functions. Figure 3.10 shows
Pet Feeder data flow diagram. Firstly, the Mobile Application will send request to
NodeMCU. After that, it will check whether the NodeMCU is ready or not which mean
NodeMCU have successfully connected to Wi-Fi or not. If NodeMCU does not ready,
then it will wait and keep send request to NodeMCU until successful. The NodeMCU
will go to next process which is feed pet. There are two type of feeding pet through
Mobile Application. It will check either it is schedule feed or not. If there are schedule
feed, then NodeMCU will checking the schedule of the feeding pet. If it is valid
schedule, server motor will serve food for pet. If the schedule is not valid, the servo
motor does not respond. Besides, if it is not schedule feed which is automatic feeding,
servo motor will serve pet food when user push button on Mobile Application-
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Figure 3.10  Pet Feeder data flow diagram.

3.6 IMPLEMENTATION

This phase is where the development started. In this phase, the proposed project
has been developed to meet the project objectives. From the proposed project design
that was prepared, the developer started to code and develops the project based on the
design a guideline. With the complete tasks in previous phase, the implementation

phase can be done smoothly.
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3.6.1 Project Timeline

This project timeline consists of task name, start date, finish date and duration of

a project. It is an important milestone the developer must follow. Figure 3.11 shows the

project timeline.
Task Name ~ [Duration = [start ~ |Finish ~ |Predecessors v |Resource | [3Dec’i7  [7Jan'18  |11Feb 18 [18Mar18 |22 Apr'18 |27 May'18 [1Jui'i8  [5Aug18 |
Requirement 11 days Mon Mon 5/2/18 =
analysis 22/1/18
Writing Chapter1 10 days Mon 5/2/18 Fri16/2/18 =1
Submit Chapter 1 5 days Fri16/2/18 Thu22/2/18 (=]
Research for 12 days Thu 22/2/18 Fri9/3/18  s— |
literature review
Writing Chapter 2 7 days Fri9/3/18 Mon 19/3/1¢ =1
Research for 10 days Mon Fri 30/3/18 =
methodology 19/3/18
related
Writing Chapter3 10 days Fri30/3/18 Thu12/4/18 =
Checking the errors 3 days Thu 12/4/18 Mon (=]
before submit the 16/4/18
proposal
Task Name v |Duration v [Start v |Finish v |Predecessors v |Resource | [T1Feb'18 |11 Mar'18 [8Apr18  [6May'18 [3Jun'18  [1Jul'18 _ [29Jul'18 [26Aug 18 [23Sep 18 |21 0a
Submit Chapter3  2days Mon 16/4/1¢ Tue 17/4/18 [
Design project 10 days Tue 17/4/18 Mon 30/4/1&  —|
Developing project 15 days Tue 5/6/18 Mon 25/6/1¢ | — |
Implementation 15 days Mon 25/6/1¢ Fri 13/7/18 | — |
Testing 25 days Fri13/7/18 Thu16/8/18 | —|
Writing Chapter4 10 days Thu 16/8/18 Wed 29/8/1¢ =
Conclusion of 15 days wed Tue 18/9/18 | — |
project 29/8/18
Writing Chapter5 20 days Tue 18/9/18 Mon 15/10/1 | — |
Final presentation 15 days Mon 15/10/1 Fri 2/11/18 | S—

Figure 3.11  Project timeline.

3.7 PROTOTYPE

A prototype is an early sample, model, or release of a product built to test a
concept or process or to act as a thing to be replicated or learned from. It is a term used
in a variety of contexts, including semantics, design, electronics, and software
programming. A prototype is generally used to evaluate a new design to enhance
precision by system analysts and users. For Pet Feeder with NODEMCU using Mobile
Application, the prototype has been made to see the result of this project.

(See Appendix C)
3.8 TESTING

Testing phase is the last phase in the methodology. Testing is needed after the
project has been developed for the purpose to test all the function to ensure it works
perfectly as planned. Moreover, while performing all the testing activities including

functional and non-functional, to make sure the system meets the requirements and
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objectives. This phase is important to verify if there is any error or bugs in the system.
If there are any, the process must reverse back to the system design phase to fix the
error. The testing phase is done to all components involved in the system. If it is error-
free, the project is ready for users. Here is a test that is carried out to test the
functionality of the project:

i. Testing the functionality of Pet Feeder with NodeMCU.

Ii. Testing the functionality of NodeMCU including its components.

iii. Testing the ultrasonic sensor whether is it working properly or not.

iv. Testing the functionality of mobile application that will control the

servo motor.
v. Testing the functionality of servo motor.

vi. For the testing target, it is tested to two trained pets.

3.9 SUMMARY

This chapter has explained about the research methodology selected in this
project which is Iterative Waterfall Model which involves Requirement and Analysis,
Design, Implementation and Testing phases. Each phase has its own function and duty

and acts as a guideline by the developer in order to develop this project.
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CHAPTER 4

RESULTS AND DISCUSSION

4.1 INTRODUCTION

In this chapter, it discusses the functionality of the whole system that has been
developed. The result and findings of the system are gained after all the functionality
testing is conducted. This chapter analyses the results obtained from the testing phase of
the pet feeder system along with the Mobile Application and Arduino; which include
Servo Motor MG995, Battery 6V Holder, NodeMCU ESP8266 Wi-Fi Controller Board
ESP-12, Ultrasonic Sensor HC-SR04, LM7805 Voltage Regulator, and Resistor that
been used. This discussion also includes the results and finding that had been

documented during the development and testing phase.

Moreover, it also will discuss about NodeMCU ESP8266 Wi-Fi Controller
Board ESP-12 where it will send the sensor data by using Wi-Fi. This will make sure
the NodeMCU ESP8266 Wi-Fi Controller Board ESP-12 will stay connected with the
Firebase server. Then, Mobile Application that been developed will attire all the
database from Firebase server and display all its data in Mobile Application. Therefore,
user can get in touch to know the amount left in the container for feeding the pet and
can directly remote or scheduling to feeding their pet.

4.2 IMPLEMENTATION REQUIREMENTS

In this phase, there are several stages that need to be complete before this
project will be successful. It is including to setup the database to store the information
of user where there will be sign up and login using this database. It will acknowledge
the existing user or else user must sign up to use Mobile Application. In the nutshell, if
user forgot their password, there will be interaction between Mobile Application and

Firebase database for user to get their account back. Furthermore, developing this
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project requires proper software and hardware installation where configuration also

must be correct to ensure project can run without any problem.

First step is to setup the Firebase server by creating database. After that,
setup hardware part for Servo Motor MG995, Battery 6V Holder, NodeMCU ESP8266
Wi-Fi Controller Board ESP-12, Ultrasonic Sensor HC-SR04, LM7805 Voltage
Regulator, and Resistor before the programming take place for the first time. The pin
should be connected properly to Analogue output, digital analogue, ground and voltage
for every component to ensure this hardware part can be run smoothly. Finally, is
developing Mobile Application for Pet Feeder with NodeMCU using Mobile
Application by using the Android Studio.

4.2.1 Implementation of Database

For the beginning to start the development of Mobile Application, database is
needed as important to store all the user data. For this project, Firebase database had
been chosen as web server. Firebase is well known free webhosting because it can

easily connect with the Android Studio.

Firebase must be registered in order to use its database. Figure 4.1 show the
Firebase Get Started web page. If the button “Get Started” clicked, it will redirect to
Google email for its user to sign up. As for system database, Firebase database is used

as the database server of the system in order to store the data from the system.

Firebase helps mobile app teams
succeed.

GET STARTED © WATCH THE VIDEC

Build apps fast, without Backed by Google, trusted by One platform, with products
managing infrastructure top apps that work better together

Figure 4.1 Firebase Get Started Web Page.
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Figure 4.2 shows the Firebase Authentication Data which include the
username and password of the user who had been sign up. This authentication data was
used to enable user to use the Mobile Application or not. If the username and password
does not match, user cannot go through to use the contain of the Mobile Application.
Therefore, user must remember what username and password that they used for this

project to be authenticated.

B Firebase PSM2

A Project Overview Authentication

Users Sign-in method Templates Usage

Figure 4.2 Firebase Authentication Data.

4.2.2 Implementation of Hardware

This project required several hardware to be done. It is Servo Motor MG995,
Battery 6V Holder, NodeMCU ESP8266 Wi-Fi Controller Board ESP-12, Ultrasonic
Sensor HC-SR04, LM7805 Voltage Regulator, and Resistor. First step is attached the
NodeMCU ESP8266 Wi-Fi Controller Board ESP-12 to the Breadboard. Servo Motor
MG995 was connect to the NodeMCU at the DO5 pin. As the Servo Motor MG995
require 6V power to be working, it VCC pin were connect directly to the Battery 6V
Holder which will give Servo Motor MG995 full 6V power to work. While the
Ultrasonic Sensor HC-SR04 requires 5V to be operated, it requires LM7805 Voltage
Regulator to be run smoothly. LM7805 Voltage Regulator will connect to the Battery
6V Holder where it will get 6V power, then it will regulate 5V power to whom needed.
In this project, there are 2 hardware need to be regulated; which are Push Button and
Ultrasonic Sensor HC-SR04. Ultrasonic Sensor HC-SR04 trigger D01 and echo D02 are
attached to NodeMCU pin. Resistor is used to limit the amount of current going to Push

Button to prevent from Push Button get over current.
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Figure 4.3 shows the connection between all the hardware component used in
the Pet Feeder with NodeMCU using Mobile Application. It is using Arduino IDE
(Integrated Development Environment) compiler to program the NodeMCU ESP8266
Wi-Fi Controller Board ESP-12 and Firebase database via Wi-Fi.

Figure 4.3 Pet Feeder connected circuit.

On the previous chapter, it was clearly stated the platform to build the program
is NodeMCU where it used Arduino IDE. Basically, to get starting programming using
this IDE, the main board should connect to the computer by plugging the board to the
USB cable and then, connect that cable to computer. Besides, the computer also gives
power to the board to make it interact with Arduino IDE. Figure 4.4 shows Arduino

IDE Windows Application.
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@ sketch_dec09a | Arduino 1.8.7 (Windows Store 1.8.15.0) - ] X
File Edit Sketch Tools Help

sketch_dec09a

void setup() {
// put your setup code here, to run once:

}

void loop() {
// put your main code here, to run repeatedly:

I Blodule), 80 MHz, Flash, 4M (1M SPIFFS), v2 Lower Memory, Disabl None, Only Sketeh, 115200 on COME

Figure 4.4 Arduino IDE Windows Application

This Arduino IDE application is based using C programming language, which is
easy to understand and implement. Before starting program NodeMCU ESP8266 Wi-Fi
Controller Board ESP-12, it is important to know what libraries to use in this system. In
this project, libraries used is ESP8266, FirebaseArduino and NodeMCU-MQTT-ESP.
After that, coding and programming can be started. Arduino IDE always have void
setup and void looping which means in void setup all things need to be setup once
should be program in this section such as setup for Wi-Fi as the component need to
connect once. Then in void looping, it is for looping program such moisture sensor

which is needing to be display by different value for every time it loops.

Figure 4.5 shows coding located in the void setup(). It also shows that the ssid
and password for the Wi-Fi must be stated for NodeMCU to get connect with Wi-Fi.
The initializePin() function will call the sensor which located on that function.
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Pet Feed§

#tinclude <ESPE266WiFi.h>
tinclude <ESP8266Webserver.h>
#tinclude <Servo.h>

#define TRIGGER 5

#define ECHO 4

Servo servo;
//our Wi-Fi ssdid and password

char* ssid = "Zmien iPhone";
char* password = "aminkacak";
String feed 1 = "0";
String feed 2 = "0";
String feed 3 = "0";

string food gty = "0";
ESP8266Webserver server; //server variable

void setup() {
initializePin(); //call function

//Making Connection With netword
WiFi.begin(ssid, password);

Serial .begin(115200);
Serial.print ("Searching Connection");

while (WiFi.status() != WL_CONNECTED) {
sexial.print("."):
delay(500);

}

Figure 4.5 Void setup program code.

Figure 4.6 show example on of code for the looping section which is
food_qty_state() functions. This function reacts as the measurement of the quantity
balance for food in the container and will send it through the Mobile Application. User
can get to know the level in the container with this function by simplify checking in the

Mobile Application.

Pet Feed§

void food aty state(){
if(food gty == "0"){
food gty = "1";
long duration, distance;
digitalWrite (TRIGGER, LOW);
delayMicroseconds (2);

digitalWrite (TRIGGER, HIGH);
delayMicroseconds (10);

digitalWrite (TRIGGER, LOW);
duration = pulseIn(ECHO, HIGH);
distance = (duration/2) / 29.1;

Serial.print("Centimeter:");

Serial.println(distance);

delay (1000} ;

server.send (200, "text/html", food aty);
lelse{

food gty = "0";

digitalwrite (D8, LOW);

server.send (200, "text/html", food aty);
}

}

Figure 4.6 Void food_qty_state() functions.
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43 PROJECT TESTING

This section explains the development of the Mobile Application and testing
phase with the hardware and database that been implemented starting from scratch until
the end of the development process. It also discusses about the coding along with its

programming language and error occurs during the development process.
4.3.1 Development of Mobile Application

The last stage for Pet Feeder with NodeMCU using Mobile Application is
development of Mobile Application. It was develop using Android Studio by using Java
language. This Android Studio have their own user interface to make mobile
application more beautiful and responsive. Figure 4.7 show example of Java class
which is HomePage.java. In this class, it needs to declare and call the element in the
layout so that the element can interact with the class. The result of this class when it be

compiled, will be shown below.

Figure 4.7 Homepage.java code in Android Studio.
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Figure 4.8 shows the first page of Mobile Application. In this page, user need to
key in their username and unique password. Their username and password must be
tallying to log into the system. However, if there are new user that use this Mobile
Application, they must sign up to insert new data to database. Furthermore, there are
button forgot password if the existing user forgot their created password. They can reset

their password and get back with their account.

FORGOT PASSWORD ?

OR

SIGN UP

Figure 4.8 First page for Mobile Application.

Homepage is the home menu for user of Mobile Application as shown in
Figure 4.9. In this page, there are button for feeding pets. User can choose up to 3
feeding values. The values are standard size for feeding pet. User can follow these
guidelines (Animal Wised, 2018):
a) 2 kg pet, between 30 and 40 grams
b) 4 kg, between 60 and 80 grams
c) 6 kg, between 90 and 120 grams
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PET FEEDER

ADD PET FEED TIMER LOGOUT

FEED PET 40G FEED PET 80G

FEED PET 120G FOOD QUANTITY

Figure 4.9 Homepage for Mobile Application.

Moreover, if user wanted to know the remaining food in the container, user can
just click at the Food Quantity button. As for option, user can add pet info on the button
“ADD PET”. The page for Add Pet is as Figure 4.10. This page is optional for the user.
User can add their pet info if they wanted. This page is just like a dictionary for the
user. User does not have to write down their pet info on the paper, just add it here and it
will remain on the database. View pet button will show the information of the pet that

user have added to database.
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SAVE VIEW PET

Figure 410  Add Pet info page.

Figure 4.11 shows feeding timer for Mobile Application during Mobile
Application development. This page will control timer of Mobile Application system,
which user can adjust the date, time, and repetition requested as repeat per minute, hour,

weeks, or month. User also can delete or edit existing timer.

A2
Pet Feeder Add Reminder

CLICK ON REMINDER TITLE TO SET ALARM Morning Feed

Click on the button below to begin creating your
reminder!

Repeat
Off

Repetition Interval

< O

Figure 4.11  Feeding timer for pet.
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44  CONCLUSION

After all the testing phase of related sensors has been successfully delivered,
there is a crucial part of this phase which is final testing phase where it needs to be
tested on real environment. It is necessary to train pets as it is part of the main
requirement of this project. Therefore, owner must take his/her responsibility to train
the pets to get familiar or adapt with the system. There are few challenges for owners in
order to train his/her pets to get along with this system such as pet cannot recognize its
food because it is in close food container for the purpose to protect the food’s quality. It
requires owner’s intention to check the balance food in container via Mobile
Application. It is mandatory for owners to understand pet’s behaviour in order for them

to use the system effectively.

45 SUMMARY

This chapter has discussed about the project development from the scratch until
the end including the problem and error occurs while developing the project. Hardware
and software needed to make this project succeeds also has been discussed. This chapter
also explains in detail on how to operate each hardware and software involved.
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CHAPTER 5

CONCLUSION AND RECOMMENDATIONS

5.1 INTRODUCTION

This project has developed to grant pet owners’ need by allowing them to
remotely feed their pet without having to present during the feeding. From Chapter 1 to
Chapter 4, all has been discussed including the methodology of the project, project
architecture, experience, development and lastly testing phase. This chapter will be
discussing about conclusion, limitation and recommendation for the proposed project.
52 LIMITATION OF THE PROJECT

The limitations of this project are:

l. This project only allows dry food to be served to the pets. Wet food is

not allowed because it cannot be rotated by servo motor.

Il. For the testing part, it is hard to get a well-trained pet or to train pet to

adapt the current project for experiment purpose.

53 RECOMMENDATION

In the process of developing this project, objectives have been achieved
according to pet owners’ need. But somehow it opens another opportunity for other
developers out there to improve the current project to make it better and be able to
compete with another product in the market. Future enhancement of the project

could be implementing in the project such as:
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I.  Build a full pet application for pet that involve taking care of pets’
food, health and waste
a) Add a temperature sensor that will sense pets’ current
temperature. From that sensor, it can tell whether the pet is
healthy or not.
b) A product that allows any types of pets’ food.
C) A product that takes care of pets’ waste without any human

intervention needed.

Il.  Build a pet controller that can cater a large population of pets
a) Create a database and a system that stores pets’ information
especially current health status, food preferences, type and
weight.

54  CONCLUSION

As a conclusion, this project was successfully developed and had met its aim
and objectives for making the prototype of smart pet feeder. The objective of this
project is to design and develop a project that allows the owner to serve food to their
pets without having to present at the feeding location. Through the development of this
prototype, all the objectives have been achieved. Based on Chapter 3, the process of
analysis, design, development, testing have provided a lot of data and information that
will lead to the success of this project knowing that this project is worth rather than
investing on complex and expensive system. From this project development, the
developer has gained a whole new knowledge about Arduino NodeMCU technology
and Android Studio that are suitable for daily life used. In developing the project, the
sensors and its circuit has opened the doors to new opportunities in the future as making

an innovative project is currently in demand in the industry.
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Figure 1 Gantt Chart.
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APPENDIX B
CODING

This coding is in MainActivity.Java located on Android Studio.

package dev.edmt.firebaseauthentication;

import android.content.Intent;

import android.support.annotation.NonNull;

import android.support.design.widget.Snackbar;
import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import android.widget.EditText;

import android.widget.RelativeLayout;

import android.widget. TextView;

import com.google.android.gms.tasks.OnCompleteL.istener;
import com.google.android.gms.tasks. Task;

import com.google.firebase.auth. AuthResult;

import com.google.firebase.auth.FirebaseAuth;

public class MainActivity extends AppCompatActivity implements View.OnClickListener {

Button btnLogin;
EditText input_email,input_password;
TextView btnSignup,btnForgotPass;

RelativeLayout activity_main;
private FirebaseAuth auth;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity login);

IIView

btnLogin = (Button)findViewByld(R.id.login_btn_login);

input_email = (EditText)findViewByld(R.id.login_email);

input_password = (EditText)findViewByld(R.id.login_password);

btnSignup = (TextView)findViewByld(R.id.login_btn_signup);
btnForgotPass = (TextView)findViewByld(R.id.login_btn_forgot_password);
activity_main = (RelativeLayout)findViewByld(R.id.activity_main);

btnSignup.setOnClickListener(this);
btnForgotPass.setOnClickListener(this);
btnLogin.setOnClickListener(this);

/lInit Firebase Auth
auth = FirebaseAuth.getInstance();
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//Check already session , if ok-> DashBoard
if(auth.getCurrentUser() != null)
startActivity(new Intent(MainActivity.this,HomePage.class));
}

@Override
public void onClick(View view) {
if(view.getld() == R.id.login_btn_forgot_password)

startActivity(new Intent(MainActivity.this,ForgotPassword.class));
finish();

¥

else if(view.getld() == R.id.login_btn_signup)

{

startActivity(new Intent(MainActivity.this,SignUp.class));
finish();

¥
else if(view.getld() == R.id.login_btn_login)
{
loginUser(input_email.getText().toString(),input_password.getText().toString());

}

private void loginUser(String email, final String password) {
auth.signinWithEmail AndPassword(email,password)
.addOnCompleteL.istener(this, new OnCompleteListener<AuthResult>() {
@Owverride
public void onComplete(@NonNull Task<AuthResult> task) {
if('task.isSuccessful())

if(password.length() < 6)
{

Snackbar snackBar = Snackbar.make(activity_main,"Password length must
be over 6",Snackbar.LENGTH_SHORT);
snackBar.show();
}
}

else{
startActivity(new Intent(MainActivity.this,HomePage.class));
}
}
b

This coding is in AlarmMain.Java located on Android Studio.
package dev.edmt.firebaseauthentication;
import android.app.ProgressDialog;

import android.content.ContentUris;
import android.content.ContentValues;
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import android.content.Dialoglnterface;
import android.content.Intent;

import android.database.Cursor;

import android.net.Uri;

import android.support.design.widget.FloatingActionButton;
import android.support.v4.app.LoaderManager;
import android.support.v4.content.CursorLoader;
import android.support.v4.content.Loader;

import android.support.v7.app.AlertDialog;

import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.support.v7.widget. Toolbar;

import android.text.InputType;

import android.view.View;

import android.widget.AdapterView;

import android.widget.EditText;

import android.widget.ListView;

import android.widget. TextView;

import android.widget.Toast;

public class AlarmMain extends AppCompatActivity implements
LoaderManager.LoaderCallbacks<Cursor> {

private FloatingActionButton mAddReminderButton;

private Toolbar mToolbar;

AlarmCursorAdapter mCursorAdapter;

AlarmReminderDbHelper alarmReminderDbHelper = new AlarmReminderDbHelper(this);
ListView reminderListView;

ProgressDialog prgDialog;

TextView reminderText;

private String alarmTitle = "";

private static final int VEHICLE_LOADER = 0;

@Override

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_alarm_main);
mToolbar = (Toolbar) findViewByld(R.id.toolbar);

setSupportActionBar(mToolbar);
mToolbar.setTitle(R.string.app_name);

reminderListView = (ListView) findViewByld(R.id.list);
reminderText = (TextView) findViewByld(R.id.reminderText);

View emptyView = findViewByld(R.id.empty_view);
reminderListView.setEmptyView(emptyView);
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mCursorAdapter = new AlarmCursorAdapter(this, null);
reminderListView.setAdapter(mCursorAdapter);

reminderListView.setOnltemClickListener(new AdapterView.OnltemClickListener() {
@Override
public void onltemClick(AdapterView<?> adapterView, View view, int position, long

id) {
Intent intent = new Intent(AlarmMain.this, AddReminderActivity.class);

Uri currentVehicleUri =
ContentUris.withAppendedld(AlarmReminderContract. AlarmReminderEntry. CONTENT_URI,
id);

/I Set the URI on the data field of the intent
intent.setData(currentVehicleUri);

startActivity(intent);

}
b

mAddReminderButton = (FloatingActionButton) findViewByld(R.id.fab);

mAddReminderButton.setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
/Mntent intent = new Intent(v.getContext(), AddReminderActivity.class);
/IstartActivity(intent);
addReminderTitle();
}
b

getSupportLoaderManager().initLoader(VEHICLE_LOADER, null, this);

}

@Override
public Loader<Cursor> onCreateLoader(int i, Bundle bundle) {
String[] projection = {

AlarmReminderContract. AlarmReminderEntry._ID,
AlarmReminderContract.AlarmReminderEntry. KEY_TITLE,
AlarmReminderContract. AlarmReminderEntry. KEY _DATE,
AlarmReminderContract. AlarmReminderEntry. KEY_TIME,
AlarmReminderContract.AlarmReminderEntry. KEY_REPEAT,
AlarmReminderContract. AlarmReminderEntry. KEY_REPEAT_NO,
AlarmReminderContract. AlarmReminderEntry. KEY_REPEAT_TYPE,
AlarmReminderContract. AlarmReminderEntry. KEY_ACTIVE

}

return new CursorLoader(this, // Parent activity context
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AlarmReminderContract. AlarmReminderEntry. CONTENT _URI, // Provider content
URI to query

projection, /I Columns to include in the resulting Cursor
null, /I No selection clause
null, /I No selection arguments
null); // Default sort order
}
@Override

public void onLoadFinished(Loader<Cursor> loader, Cursor cursor) {
mCursorAdapter.swapCursor(cursor);
if (cursor.getCount() > 0){
reminderText.setVisibility(View.VISIBLE);

Yelse{
reminderText.setVisibility(View.VISIBLE);
¥

}

@Override
public void onLoaderReset(Loader<Cursor> loader) {
mCursorAdapter.swapCursor(null);

}
public void addReminderTitle(){

AlertDialog.Builder builder = new AlertDialog.Builder(this);
builder.setTitle("Set Reminder Title");

final EditText input = new EditText(this);
input.setinputType(InputType. TYPE_CLASS_TEXT);
builder.setView(input);

builder.setPositiveButton("OK", new Dialoglnterface.OnClickListener() {
@Override
public void onClick(Dialoglinterface dialog, int which) {
if (input.getText().toString().isEmpty()){
return;

}

alarmTitle = input.getText().toString();
ContentValues values = new ContentValues();

values.put(AlarmReminderContract. AlarmReminderEntry. KEY_TITLE, alarmTitle);
Uri newUri =
getContentResolver().insert(AlarmReminderContract. AlarmReminderEntry. CONTENT_URI,

values);

restartLoader();

if (newUri == null) {
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Toast.makeText(getApplicationContext(), "Setting Reminder Title failed",
Toast. LENGTH_SHORT).show();

}else {

Toast.makeText(getApplicationContext(), "Title set successfully",
Toast. LENGTH_SHORT).show();

}

}
b;
builder.setNegativeButton("Cancel”, new Dialoglnterface.OnClickListener() {
@Override
public void onClick(Dialoglnterface dialog, int which) {
dialog.cancel();

b

builder.show();

}

public void restartLoader(){
getSupportLoaderManager().restartLoader(VEHICLE_LOADER, null, this);

}
}

This coding is in SignUp.Java located on Android Studio.

package dev.edmt.firebaseauthentication;

import android.content.Intent;

import android.support.annotation.NonNull;

import android.support.design.widget.Snackbar;
import android.support.v7.app.AppCompatActivity;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

import android.widget.EditText;

import android.widget.RelativeLayout;

import android.widget. TextView;

import com.google.android.gms.tasks.OnCompleteL istener;
import com.google.android.gms.tasks. Task;

import com.google.firebase.auth. AuthResult;

import com.google.firebase.auth.FirebaseAuth;

public class SignUp extends AppCompatActivity implements View.OnClickListener {

Button btnSignup;
TextView btnLogin,btnForgotPass;
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EditText input_email,input_pass;
RelativeLayout activity _sign_up;

private FirebaseAuth auth;
Snackbar snackbar;

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_sign_up);

IIView

btnSignup = (Button)findViewByld(R.id.signup_btn_register);

btnLogin = (TextView)findViewByld(R.id.signup_btn_login);
btnForgotPass = (TextView)findViewByld(R.id.signup_btn_forgot_pass);
input_email = (EditText)findViewByld(R.id.signup_email);

input_pass = (EditText)findViewByld(R.id.signup_password);
activity_sign_up = (RelativeLayout)findViewByld(R.id.activity sign_up);

btnSignup.setOnClickListener(this);
btnLogin.setOnClickListener(this);
btnForgotPass.setOnClickListener(this);

/nit Firebase
auth = FirebaseAuth.getInstance();

}

@Override
public void onClick(View view) {
if(view.getld() == R.id.signup_btn_login){
startActivity(new Intent(SignUp.this,MainActivity.class));
finish();
}
else if(view.getld() == R.id.signup_btn_forgot_pass){
startActivity(new Intent(SignUp.this,ForgotPassword.class));
finish();
}
else if(view.getld() == R.id.signup_btn_register){
signUpUser(input_email.getText().toString(),input_pass.getText().toString());
}
}

private void signUpUser(String email, String password) {
auth.createUserWithEmail AndPassword(email,password)
.addOnCompleteL.istener(this, new OnCompleteListener<AuthResult>() {
@Override
public void onComplete(@NonNull Task<AuthResult> task) {
if('task.isSuccessful())
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{

snackbar = Snackbar.make(activity_sign_up,"Error:
"+task.getException(),Snackbar. LENGTH_SHORT);
snackbar.show();
}
else{
snackbar = Snackbar.make(activity_sign_up,"Register success!
",Snackbar.LENGTH_SHORT);
snackbar.show();
}
}
bk
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APPENDIX C
PROTOTYPE PET FEEDER

Figure 1 Pet Feeder with Pet’s food.

Figure 2 Pet’s food is going through to its container.
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Figure 3 Pet Feeder with pet’s food in its container.
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