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https://github.com/LeonMulvaney/TheIntelligentFoodNetwork

Glossary of Terms

Term Description

API Application Programming Interface
GUI Graphical User Interface

GHz Gigahertz

loT Internet of Things

NFC Near Field Communication

Pi Raspberry Pi Microcontroller

RFID Radio Frequency Identification

ul User Interface

XML extensible Markup Language
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Executive Summary
This report will outline the fundamental aspectstoé final year Software ProjeciTheproject idea is

G2 RSaA3y I'yR RS@St 2THe dystemgOrf [ f NIIS RC 202¢RK Sob S {yi2SNJ|f éAds

This NetworkembedsA 6 A St F Ay G2 GKS o6 O1 3 NPudhBRupch B majds 2
current trend¢ The Internet of Things (loT).

Thisideautilizescurrent RFID/NFC standards and neltge of an RFIDontroller (Reader & Writer)

¢ tracking food items being placed into and removed from a refrigerator or cainét | dza.S N a

A proprietary mobile apptation has beendevelopedin accordance with the systemm ! f f
required for this solution to function is a Raspberry Pi, RFltrollerand a Mobile Devicewith the
latter being something that almost all of us alreapgssess The Android Applicatn has been
developed to providehe entry point for the eneuser, allowing them to manage the whole system
remotely- at the touch of a button.

The systenincorporatesa wide range of technologieand features andhas beendeveloped with a
strong emphasisn usability & simplicity. An array of software compondmasebeenutilized to their

maximum potential. The Intelligent Food Netwarkimately providesa one for all solution to a
common household problem. All fundamental elements of the system sealylnteract and work
togetherto provide the best possible user experience

This reportwill outline the fundamental concepts tie idea, the primary technologidhat have been
implemented and howthe entire systemhas beencrafted from initial requirenents to the final
product

FINAL PROJECT REPORM®5618 13

Sy
LX $Qa
K 2
KK GC




1 Introduction

1.1 Background

At present, there is quite a lack of commercially available solutiotiset@dea Yes, there have been
d42YS NBOSylG RS@St2LISyida Ay GSN¥a 2dngsiddgaeftyNI
price-premium¢ someproductsS E O § S R A yFar the ya&t majanity of people, thisice premium

is simply not financially viabl@hisidea will prove to be a much more cesffective andfinancially
viable solution to the commercialbvailable products currently on the market.

The inspiration to undertake such a project came from my interest in bothputing and electronics.

| have alsalwaysbeenfascinated with the recently developing trendgspeciallythe Internet of
ThingswhSy L al g GKS NBtSFasS 2F {lFYadzy3aQa { Yl NI
player in the electronicedustry was focusing on IOT got me thinkifigen, | seen the price of these
appliancesg averaginge2500€6000, | knew they would be expensivebut not this expensivell
believed there had to be a way to implement the same concepts, but at a much lowefTtwse are
alsocurrentlya plethora of Food Applicatieand Websites scattered across the nealthoughthese
are primarily based on user input. Sofghesecan recommend recips; albeitbeing dependent on

a user to logeachfood item¢ this is in no way as integrated and seamlesthagroposedsolution.

Theproject will utilize current tehnologies and trends throughotite development process. It will
consist of A Mobile application coupled with a Sef8ate baclend developed usingscripting
languagesMany forms of Hardware will also be used i.e. a Raspberry Pi, ®biibollerand RHAD
tags. | will alsideallymake use of other Raspberry Pi sensors to increase usability of the system.

Theproject will interest a variety of customers, although thénpary userbase will includévien and
Women between the ages of0250. There are manyeasons for this This age group is relatively

21

young and is familiar with current technology, as a result they will be more open to using this new

system. Many individuals which fall within this category may be homeowners, parestsdents

living on thér ownc as such they may live hectic lives. My system aims to alleviate some of the stresses

of daily lifei.e. What meals to prepareTime Constraints, Lack of ingredients and reminding busy
individuals not to forget to restock invaluable food itemstsas Milk or Bread etc.
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1.2 ScopéAims

The scope of this project is to create an Intelligent System based on food products within the home.
The system will work seamlessly and not interfere with daily life. It will embed itself into the
background, wilst allowing users to takkill advantage of its feature3.heproject willbe basecdn

the currently trending area dbT and make use of various programming languagestechnologies

to achieve itsaims. Thesystemwill utilize many hardware and sofawe platforms.One of the
fundamental aims is toreate a competent and usdriendly systemThe project will make efficient

use of the project plan as described in the previous document and will be completed within the
required time frame, to the highegtossible standard.

Initially, RFID tags will be attached to food itemscting as the primary transmission medium
between theTagand Controller The RFID reader will be attached to the Raspberry Pi, and Python
Script will constantly loog scanning fofood items. Once the food items are passed into the Fridge

or Cabinet, the reader will grab the corresponding data. The Raspberry Pi will then establish a
connection with Firebase to push the dafurthermore, the system will track the removal of food
items using the same RFID methodologies as listed above.

An Android Application will be developed through Android Studio and will act as the intermediary
between the user and the bagnd systemThroughout development the system will follow current
trendsand development guidelines to produce a professional, indestimpdard package.

¢tKS aeadasSy gAft YI1S dzasS 27F C2anh®Nutritjpitx Usigy@his LIS
information, the system will can provide recipe recommendatiansl a plethoa of other useful
features Some of the features that will be included within the Application;

1 The ability to check what food items are currently present within the hdloine Data)

1 What food items need purchasimyringthe next shopping trip

f  ARecipe ecommendatiorfor mealsg based on:  dz&F&vbkifltd Recipegimplementation
Spoonacular Recipe API)

9 Access to thousands of Recipes, Ingredientsahdr food datavia the Spoonacular API

91 Data Analysis on what foodsuser has in their home and shoppiigj to evaluate what needs
to be purchased next trip

1 Customisation of User Accou(Rrofile Image, Weight etc.)

Favourite RecipeSection

1 Nutritional Data for any type of foothaginable knplementationof Nutritionix API)

=

The system will make use ofstiing platforms to ensure all code and functionality is eiffree.

Once all primary aspects of tilsgstem are fully functioning and operationtie aim is to move onto
additional features to increase overall usability and user interaction with the system

Finally- once error free and debuggethe system will bedeallydeployed (Android Application) onto
the Google Play Store where it may be downloaded by the targeted user base.
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1.3 Technologies

Avariety of technabgieswill be utilizedto achieve the ams of the projet Throughout development,

I will make use of my current knowledge whilst also aiming to implement new technologies to develop
my knowledge even further. Below is a listing of the primary technoldlyéswill be usedhroughout

the devebpment lifecycle.

1.3.1 Development

Python/Raspbiarn; Raspberry Pi

The primary device used for communication between the food items and my system is an RFID
controller. The RFID controller will be connected to the Raspberry Pi. Raspbian, a Linux distribution or
GRAAGNRE gAff 0SS Ayaidl ft SRnablgdévelopmeéntdrine RieadlesA & h
and negate the need for a monitor, mouse and keybodrde Raspbian Operating System aldb
enablecontrol the RFID controllerA remote access vieer titted & + b / +, Wi lie $i9¢8 to gain

remote access into the Pi and run commands through eiéiterminal or Command.ine Interface.

Python is the primary programming language used on the RaspberBythion is a very powerful
language and integites well with Firebase and Android. Python is a scripting langaegguch it will
be used to develop adicriptson the Raspberry Pe.

1 Reading/Writing via the RFID Controller

9 Establishing a connection with my Bdekd(Firebase)
1 Receiving data from ffébase
i Parsing Data to JSON
1 Pushing Data up to Firebase Database
JSON

JSON or JavaScript Object Notation is a data exchange language. It is easily readable by both human
and computer@and can be decoded by almost any programming langu#g@N is bad on KeyValue

pairs. To send data from a Raspbédpryo the backend, data will first have to be parsed into JSON.
Only then can it be transmitted.he Firebasdatabase is also based around JSOfilizing Keywalue

pairs and ParerChild relationshipsoir data storage and retrieval. Some of the fundamental concepts
within the system will require use of the JSON language.

Firebase

Frebase is a development platform which can be used for both mobile and web applications. It is
developed by Google and imporates a multitude of useful features includiAgithentication,Data
Storage, Redime Database& Crash ReportingThesystem will make efficient use of the Firebase
platform ¢ primarily for its Authentication, Storage &eaitime Database functionalgs. All data
colleded via RFID will be updateand posted tathe Firebase platform. Firebase will also be used to
analyseinteraction ¢ providing logs of any potential or catastrophic errorse Firebase Database is
built around JSON notationthis wil allow for easy data transmission betwettre systemdPython
Scriptsand the reaitime database.
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Android

One of the primary elements of the project will be an Android application. Android Studio will be the
platform of choice for development primarily because it is an IDE specifically targeted at Android
Development. Android Studio is a very competent packelgiehalso includes an embedded Firebase
assistant¢ a very useful feature. Java and XMill be usedwithin the IDE for development of
functionality and GUIThe Android Application will act as the intermediary between end users and the
backend system. The mobile platform wike capable of pullindata from Firebase and manipulating

it to meet users demanddt will also make use of the Spoacularl Y R b dzii NA.(The2 y A E
application is the only element of the system which the end useisedt; as such it must feature an
elegant and usefriendly GUI. It will also build upon current mobile design tregdspecifically
incorporatingGoogesMaterial design ques.

F'tLQa

¢tKS aeadasSy gAftft YI 1 Scpiafyt OL A0 T @aAR&M BN iskfghdy. 10 KIS
One of the primary foo@ | & S R that wilLb@ {iseds SpoonacularSpoonaculais an onlingfood-

oriented platform which enables users to view recipes, ingredients, food products and much more.
Developers are provided access to this huge d&tavia the Spoonacular API. This API is very
competent,and a large amount of quality documentation can be found onliines APwill be heavily

utilized within the project as jprovides access to a massive database of informatiahwill fulfil the

needs of The Intelligent Food Networkhis API will work well with my applicatigrfor example

recipes will be pulledrom the Sponacular APbased ontheF 2 2 R 02y (iSy ia @A KA\
|a SwilKren be able to view, share and favourite recipes.

GitHub

GitHub will provide the primary means of version control for the system. All development resources
including, scripts, #s, layouts, designs and classes will be pushed to GitHub once created or altered.
GitHub will assist development and hold the necessary system versiorupadk a failure occurs
throughout development.

1.3.2 Testing

Internal & External Methodologies

Both Inernal and External testing methodologies will be utilized to ensure the system is reliable and
meets the requirements of the target user base. Testing examples include Testing on Multiple Devices,
Testing the Security of the Platform and various forms aferUTesting.Any findings or
recommendations derived from the testing process will be implemented before the final product is
deployed.

1.3.3 Deployment

Google Play Store

Oncethe system has been tested and is fully complete, the Android Application willgleyee onto

the Google Play StoreThis will allow any users whom adopt the system to download the
corresponding application from a reliable source. The application will be available for not only Android
devices, but also Google Chromebooks. (Google ChHroakes now support all Google Play Store
Android Applications).
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2 User Requirements Definition

2.1 Survey Overview

Customers play erucialrole in the success of any system. Without customers and a strong potential
user base, any system can effectively be reederseless The Intelligent Food network is a relatively
niche product. As suclattainingan idea of whethethe potential solution would be able to hoits
targeted consumer baswas vital Toget the best possible understanding of what the customers
wanted from the systenma survey was sent out.

Google Formsvas usedo createthis survey.Google Forms is a program which is free to use and
comes alongside the Google Docs suite of applicatiBosgle Forms was chosen because it features
an intuitive ard userfriendly interfacefor creating and designingurveys &orms. It is also capable

of generating tablescharts and graphshased onuser responses which would be cruciawhen
preforming data analysis:orms are saved instantly each time an altemator addition ismade,and

the sharing capabilities arextremely straightforward.User results areeturned instantly and the
whole package negates the need for a thread of emails going back and forth.

The survey createdwas sent to a variety of poterdi users- these included work colleagues,
neighbours and other students within the Collegewvés decided noto put too many questions on

the survey¢ some potentialcustomersmay have lost attention and not finishegl therefore 10
questions were choseh 2 KSy RSaA3IyAy3a (GKS ada2NBSesx ware It S
primarily selectedFrom personaéxperience, these styles of answers provide much more focused
resultsand keep the user interesteals opposed to general statementgich can someémes return
convoluted answers. One exception to this vpestion 10 where the intervieweeouldfill in any
additional comments or questions.

Below is the survethat wascreated.The first question was based aroumtiat mobile platform users
were usimg. Thiswas a vital questioms the initial application will only target Android devic@sher
specific questions associated withie potential functional requirements i.e. different features and
sections of the Applicatiowere also askedl'hese questianwere variediltimately provided atrong
insight on what user requirementaust be prioritizedduring development.
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2.2 Survey Questions

The Intelligent Food Network -
Requirements Survey

This survey is to gather i systam. Please answer the questions
bel I there pl

contactme @

Overview

The Intelligent Food Network is an 10T project which will be able to preform many functions
Recomimend Reciges

‘Track Foods emering and leaving the home

Provide shopping lists based on what food contents are at home

and much more.

* Required

1. What type of Mobile Phone do you have? *
O Android

Q Apple

O Windows Phone

() Don'thave a Mobile Phone

2. Have you heard of the Raspberry Pi? *
Q Yes
Q No

3. On a scale of 1-10 how willing would you be to adopt new
technology? *

1 2 3 4 5 6 7 8 9 10

OO0 000000 O0 0

4. 0n a scale of 1-10 How often would you return home from
work/school forgetting to pick up a food item you needed from
the shop? *

1.2 3 4 5 6 7 8 9 10

Notoien O O O O O OO O O O AltheTime

5. On a scale of 1-10, how often would you forget crucial
ingredients for a recipe you wanted to prepare? *

1 2 3 4 5 6 7 9 10

Ntofen QO O QO O O O O QO O O AitheTime

6. Would you use an application which recommended recipes for
you based on what food items you have in your home? *

O ves
O No
O Maybe

7.0n a scale of 1-10 how likely would you be to use recipe
tutorials? *

12 3 4 5 6 7 8 9 10

uikely O O O O O O O O O O Vverylkely

8. Would you use a generated shopping list based on what you
purchase each week? *

QO Yes
O No
O Maybe

9. Many of the features above are o be implemented into the
Intelligent Food Network based on these features, how likely
would you be to use the system? *

1 2 3 4 5 6 7 8 9 10

OCO0OO0OO0OO0OOOOO O Verylikey

Unlikety

10. If there are any other questions or comments about the
system or survey please fill in below.

Figurel - Requirement Survey
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2.3 Survey Results

After sending the survey out to the potential user bakg responses in total were returdeAlthough
this wasnot a huge number it will provide sufficientgrounding for further developmentThe
responsesvere mostly positive- with most users having Android mobile phores3.3% to be exact
This brought the survey off to a great start ageoof the major initial system requirements was an
Android Mobile device.

1. What type of Mobile Phone do you have?

15 responses

@ Android
@ Apple
Windows Phone
@ Don't have a Mobile Phone

Figure2 - Survey Result 1

The next question was rather varied, some people had heard of the Raspberry Pi, whilst others had
not. The percentage people that had heard of the Pi was 66118¢lieve the otherindividuals whom

had not heard of the Raspberry Pi were work colleagues and neighbwitisthe almost 70% being
students and fellow IT oriented individuals. Although not required, it was a bonus if the surveyed knew
what the Raspberry Pi sa

2. Have you heard of the Raspberry Pi?

15 responses

® ves
® No

Figure3 - Survey Result 2
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The internet of things is a taking off at an exponential raddbeit still being a new technology. The
Intelligent Food Network is quite a niche system. It is different from nsgatemdbecause it not only
incorporatessoftware (App but features various hardware components. To fully utitize system,

users must be willing to adopt new technologies such as the Raspberry Pi and associated sensors. The
results returned were exactly whavas desired most of the potential candidates feliithin the

Ol G S32 NEB¢I 208 K& [8A thBddbrevé téchnbl@gy(1 = Not Likely, 10 = Highly likeljhis

was a majorconcernwhen conducting initial analysis as most people are reluctant to chgnge
especially egarding the IT industryl heoverallresults were satisfactory.

3. On a scale of 1-10 how willing would you be to adopt new
technology?

5(33.3%)

2(13.3%)

1(6.7%) 1(6.7%)

Figure4 - Survey Result 3

There were many key features whiglere planned during the prdevelopment staggethese included
reciperecommendationsSome questions werbased around these primaffgatures Based on the
results, the sygm would suit the users by solving an everyday probl€muestion 4 results were
varied. Users were asked how often they would return home forgetting to pick items up from the
shop. Most people 11/15 to be precise, said they would be likely to highlylyike forget items on
their way home.

4. On a scale of 1-10 How often would you return home from
work/school forgetting to pick up a food item you needed from the
shop?

5(33.2%)

2 (13.3%) 2(13.3%) 2(13.3%) 2(13.3%)

1(6.7%) 1(6.7%)

Figure5 - Survey Result 4
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When asked on a scale oflD, a large majority of users would forget to pick up crucial ingredients

as such my system would aim to alleviate some of these issues by providing a shopping list
recommendatdn based on the contents within the home. Users would be able to then look at the
application to see what they require rather than forgetting whilst in the supermarket.

5. On a scale of 1-10, how often would you forget crucial ingredients for
a recipe you wanted to prepare?

4 [2f:i.?%::

2(13.3%)
2 |
1 (G.I?%] 1 (6.|?%] 1 (G.I?%]

0 ((?%] 0 (?%] 0 ((?%] 0 ((?%]
0
1 2 3 4 5 6 7 8 9 10

Figure6 - Survey Result 5

Question 6 and Question 8 saw extremely positive feedbd@8% of peoplesaid that they would
user the recipe recommendation section ah@i0% of people also said they would use a generated
shopping list This is duge plus for the projectpeople would be willing to adopt this system based
on two of its primary features. 100%n two of the primary use cases was a significant feat and will
definitely impact the Functional Requirements Section.

6. Would you use an application which recommended recipes for you
based on what food items you have in your home?

5 responses

® Yes
® No
Maybe

Figure? - Survey Result 6
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8. Would you use a generated shopping list based on what you purchase
each week?

5 responses

@ Yes
® No
Maybe

Figure8 - Survey Result 7

Question 9 of the survey summarises by asking people if they would like to use an application which
encompassed athe features described in the earlier sections of the surveysukileyed individuals
clicked 7/10 or above for this question which meant that they were lik@fly likely to use the
system with all the initial featuresThis was once again another jtoge result for the systentg
ultimately, the system would appeal to my target user base.

9. Many of the features above are to be implemented into the Intelligent
Food Network. Based on these features, how likely would you be to use
the system?

5(33.3%)

4 (26.7%) 4(26.7%)
2 (13.3%)

0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

1 2 3 4 5 G T ] 9 10

Figure9 - Survey Result 8

The survey resultwill prove to be extremely beneficial during therther requirements and
development stagesMany of the questions associated withe primary features and use cases
returned positive resultsThe overall results were satisfactofne of the most important aspectd
creating a successful system is to work with users, therefonany game developer®r example
provide Alpha and Bet#erations of games. The main goal of any system is to appease the user, what
do they want and how can it be achievddwas happy with the overall results and knew that the
system now had good potential. The next phase was to work on the functional rewgnte. Thdinal
project will ultimately be derived from these crucial survey results
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3 Requirements Specification

3.1 Functional Requirements
The functional requirements belotave been derived from the User Requirements survey

3.1.1 System Requirements (Use CBssgram)
Below is the System Use Case Diagrahe System Use case diagram providesvanview d the
entire system. Each use case is described in detail in the following sections.

The Intelligent Food Network - System Use Case
Account Creation’
& Login
Scanning Food '}
ltlems ‘
Raspberry Pi

Updating
Database after .
Scan
View Food ltems

RFID Contoller
View Recipes List; .
~]

Firebase Authentication

\
%

Recipe ‘
’ Spoonacular AP

User

@ Android Application

FigurelO- System Use Case Diagram
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3.1.2 Requirement Number 1 <Account Creation & Login>

Overview& Priority

Userscan create an account within the Android Application. Doing sd &ilable them to take
advantage of all the aspectd the mobile platform. None of the servaide functionality can be
accessed if the user does not hold an account.

On startup, the application will prompt the user to either login or create a new account. Specific
credentials such as email and password etc. will be required for both login and sign up. Once the user
submits their credentials the Application will establish a connemti with Firebase. Firebase
Authentication will be used to manage the user accounts. If an account is not already in the system, a
new one will be creatg. If an account is already present within the system, and user attempts to log

in with the incorrect cedentials- they will be presented with an error message.

Priority: High
Use Case
Scope

The Scope of this use case isdtrieve user credentials from th&pplication andhllow them to login
or create an account.

Description

This Use Casdescribes tie Account Creation & Login process. The User will be prompted to enter
their credentials when the Application starts. Based on the user input parameters, an account will be
created and then logged in or logged in immediately (Providing correct credeargsilsput). Firebase
Authentication will provide the bae&nd functionality for this use case.

Use Case Diagram

Account Creation/Login Use Case

Read &
Authenticate from
Firebase

<<includes=

=zinclude==

Submit

Credentials Firebase Authentication

Submit
Credentials

==include==

Create New
Account in
Firebase

c:-:include;;
R
Register

Figurell- Requiremat 1 Use Case Diagram

Firebase Database
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Precondition
TheUser must have an active internet connection and have the application installed.

Activation
The system starts whethe user initially opens the application.

Main Flow
1. TheUserSubmits their credentialg\1]
2. TheSystemestablishes a connection with Firebase
3. TheSystemReads & Authenticates the credentials
4. TheUsersuccessfully logs in to the application

Alternate Flowl
1. The Usernavigatedo the Registration page
TheUsersubmits theimew credentials& account details
The System establisha connecting with Firebase
TheSystentakes in the new credentials
The credentials are added to the Firebase Authentication branch
Anew table is created in Firebase database for the User
Return to Main Flow3]

S

Exceptional Flow
N/A

Termination
The system terminates when the user logs in successfully or closes the application.

Post Condition
TheUser is directed to the Honfeage andgystem now provides the user with access to all its features.

/! £nd of Use Case 11
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3.1.3 Requirenent Number2 <Scanning for Food Items

Overview& Priority

The RFID controllerctsas the intermediary between the Food Iltems and the Raspberry Pi. This
controller must be connected to allow the system to update which items are entering and leaving a

dzaA SNDa WSFNRARISNI 2N 2NI / FoAYySGd LG o kheriserdB OSA ¢

this information to the Raspberry Pi. The Ser8ate and Mobile Application will not be able to
function properly if this use case is not fulfilled.

This use case will be carried out seamlessly within the background. The user will simply place t

a food product into their Refrigerator or Cabinet for the RFID Controller to receive the data. Once
received, the data will then be passed onto the Raspberry Pi before it is updated and pushed to the
Database.

Priority: High
Use Case

Scope
The scop of this use case is for the RFID Controller to receive the information from the RFID tags,
then pass this information onto the Raspberry Pi.

Description
This use case describéhe reading process by which the RFID controller receives data when a food
tSY A& SAUGKSNI LI FOSR 2NJ NBY2@SR FTNBY | dza SNDaA

passed onto the Raspberry Pi.

Use Case Diagram:

Scanning ltems Use Case

Place/Remove item
rom Fridge or Cabinet

ceinciudess RFID Controller

User Read & Send Data

Raspberry Pi

Figurel2- Requiremen® Use Case Diagram

FINAL PROJECT REPORM®5618 27

u\
(V)]




Precondition
The Raspberry Pi must be powered on and the RFID reader ready to scan for items.

Activation
Thesystem starts when a user places or removes an item from their Refrigerator or Cabinet.

Main Flow
1. The User places an item into the Fridge or Cabinet
2. The RFID Controller reads the Data
3. The RFID Controller sends the data to the Raspberry Pi

Alternate Flow
N/A

Exceptional Flow
N/A

Termination
The system terminates when data is read and sent onto the Raspberry Pi.

Post Condition

Once the data has been read and sent onto the Raspberry Pi, the system waits and scans for new

items toread

~
~=

/! End of Use Case
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3.1.4 RequiremeniNumber3 <Updating Database after Scan>

Overview& Priority

The Raspberry Pi is an invaluable part of the system. It is a major requirempentiding the

connection between the Firebase Database whilst also receiving the scanned information from RFID
Controller via Python.

This requirement is an extension of Requirem2aind once again the User is only required to pass a
food item by the REI Controller. Once th€ontroller receives the information from the RFID tags, it
passes this data onto the Raspberry Pi. A connection is then established with the Firebase. Once the
connection is secure, the Raspberry Pi parses this information into fd&@&t before pushing it up

to the Database.

Priority: High
Use Case

Scope
The Scope of this use case is for the Raspberry Pi to receive data from the RFID Controplestthen
this data to the Database (Firebase).

Description

This use case describes th@cess by with the Raspberry Pi receives data from the RFID
Controller, connects to the Database, then updates the Database with the information it previously
received.

Use Case Diagram

Updating DB Use Case

Read Data From
RFID Tag

Receive Data From

RFID Controller & == nelude=>*

RFID Controller

v
==include==
5

Raspberry Pi

Update/Add Data To |,
Database e

Database (Firebase)

Figurel3- RequiremenB Use Case Diagram
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Precondition
The RFID Controller must be cooted and have just received data from the RFID tags.

Activation
Thesystem starts when the RFID Controller sends data to the Raspberry Pi.

Main Flow
1. The RFID Controller reads data from the RFID Tag
2. TheRFID Controller sends data to the Raspberry Pi
3. The Rapberry Pi receives data from the RDIF Controller
4. The Raspberry Pi establishes a connection with Firebase Datgidse
5. The Raspberry Pi Updates Data in the Database

Alternate Flowl
1. The Raspberry Pi AdtilewData in the Database
2. Return to Main Flovj5]

Exceptional Flow
N/A

Termination
Thesystem terminates wheRaspberry Pi consumes the data from the RFID Controller, then
updatesor adds a new entry tthe Database.

Post Condition
Once the data has been read and sent onto Eretabasethe Raspberry Rivaits for more data to be
send from the RFID Controller.

~
~=

/! End of Use Case
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3.1.5 Requirement Number /\4ewFood Items

Overview& Priority

One of the primary features of the Applicatiento enable users to remotely check what food items
FNB LINBaSyild 6AGKAY GKSANI K2YS® ¢KS a/ KSO1TAyYy3 (
and the Firebase Database. This use cagknes howthe usercanbrowse througtthe food items
in their home

Once the useis signed into the applicatioand clicks intothéx a @ C2 2 R Abhdfoid A&ty ¢
they will be presented with a list of all the food items within their home (Refrigerator & Cabinets).
The user may also be able to filter thiéormation based on food categories i.e. Poultry, Dairy,
Vegetables etc.

When the Android Activity is loaded, the App will establish a connection with Firebase, thus pulling
the required information into the application. Although not vital in terms ofkeand functionality,

this use case encapsulates one of the Primary features of the systesucht has beerallocated

I a1l A3IK t NA2NRAGEéE D

Priority: High
Use Case

Scope
The Scope of this use case igftablish a connection with the Database, Reaardquired Data,
then pull this data into the Android Application apdrse to the Ul

Description
This use case describésk S K 2My Fap&Metwark a SOlG A2y TFdzy OlA2yad ¢ K
LINBaSyGiSR gAGK | K2YS LI 3S | R 2Ry @S SiviuEe aySIO@M:

be presented wittan overview of all the food items in their homEhe system will establish a
connection with the Database, pull the associated data and then present this to the user. The user
will be then be able to vievand filter through the itemsia food Category

Use Case Diagram
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Checking Food lfems Use Case

View Food ltems
(Android Activity)

<<includes=
S -

Pull Data From
Firebase

\
N
1

'
=<gxtend>=

[
i
1

User

Database (Firebase)

Filter By Food Type

Figurel4 - Requiremen# Use Case Diagram

Precondition
TheUsermust have the application installed ahdve established a connection with the Internet.

Activation
The system starts when the User clicks iteé y&£ 2 2 R b SAindsoR] Wdtivity

Main Flow
1. ¢ KS ! a S NJ MylESy Retwork S! @G A OA G @
2. The Android Application establishes a connection with Firebase
3. The Android Application pulls the required data from Firel{adeAZ]
4. The Android Application presentise data to the User within the App GUI
5. The User is notified of the status through the Ul

Alternate Flowl
1. The User Filters the contents by Fobgpe
2. Return to Main Flovj4]

Alternate Flow2
1. The User has no food items
2. No items can be displayed in th#
3. Return to Main Flow [5]

Exceptional Flow
N/A
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Termination
The system terminates when the User returns to the Homepage, thus closing the associated section.

Post Condition

Once the user has either clos#tk Section, the system waits for the User¢e2 LIS y My RoSd &
Networkk &SO0GA2Yy ®

/! £nd of Use Case

~
~=
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3.1.6 Requirement Numbés <View Recipes List>

Overview & Priority

Users can view a listing of recipes froetrieved fromthe{ LJ2 2 y I Odzf  NJ ! t L, AY
GwSOALISA¢ | Y RactiviesSThidusdSds@dkesa GETirequest to the APIL. The API
returns a list of recipes that the Android Application can display within the UI.

Priority: High
Use Case

Scpe
The scope of this use caseisto allow the us&#oS ¢ | A ad 2F NBOALISaA
This use case is relevant to two APl endpoints

1) Recipes via Ingredient

2) Similar Recipes via ID

Description
This use case describes thi@cess howhe Application makes a GET requesthe Spoonacular API
for recipes and then parses the returned data to the Ul.

Use Case Diagram

Recipes List Use Case

View Recipes List
(Android Activity)

"
==include=x=
\

User

5 Spoonacular API
=<include>=

GET Reguest

(Ingredient or 1D)

Figurel5- Requirement Use Case Diagram
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Precondition
TheUsermust be logged into the Mobile Applicatiamd have an active internebnnection.

Activation
The systenmay startfrom different sections in the Application:

f WhenaUserclicksi KS d¢+ASg wSOALIS&E 2LIA2Yy @Al GKS
f WhentheUsera St SOt a (KS dpfoA@MIf I (NG Sv SOMIBAAIIS 5 S A f

f WKSYy GKS ! aSNJ {SIFINOKSa F2NJ I NBOALIS GAl
Ly Ftye 2F GKS ao0S

Main Flow

0 K

SYINA2ad 062085 (KS dza8NJ A&

1. ¢KS | aSNJ Ot A01a (RIAH+ASHG wSOALISaé¢ odzitz2y

2. The Android Application sends a GET request t@Sgmonacular ARising the endpoint
GwSOALISAE @Al LY3aINBRASYI(¢

3. The API returns a list of recipes

4. The Android Application parses the list of recipes to the Ul

Alternate Flowl

1. ¢KS ! aSN) Ot A01a GKS a+ASg {AYAfI NI wSOALISa¢

2. The Android Application sends &Grequest to the Spoonacular API using the endpoint
G{AYAELFNI wSOALISa DAl L5¢
3. Return to Main Flow [3]

Alternate Flow2
1. ¢KS 1 aSNJ aSI NOKSa F2NJ I NBOALIS GAl GKS
2. The Android Application sends a GET request to therg&madar API using the endpoint
GwSOALISAE QA LY3aINBRASy(¢
3. Return to Main Flow [3]

Exceptional Flow
N/A

Termination
The system terminatewhen the API result is parsed into the UL.

Post Condition
Thesystem waits in an idle state for the user to selectepe from the list.

/! £nd of Use Case -+
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3.1.7 Requirement Numbes <View Recipe>
Overview& Priority

|
will display a full recipe from the Spoonacular API including all details such as ingredients,

instructions and other key information.

Priority: High
Use Case

Scope
The scope of this use case isattow the user to view the Recipe they haeguested. This section
may be accessed a variety of ways
T 2KSy GKS | aSNJ Of A
T 2KSy GKS ! aSNJ Of A

> ()

Uy
o =

Ola I NBOALIS FTNRY
Ola 2y (GKS a+xASg w

Description
This use case describée process how the Application makes a GET requetfte Spoonacular API
for a specific recipgthendisplays the recipe details in the Ul.

Use Case Diagram

View Recipe Use Case

View Recipe
(Android Activity)

=<include==
k Spoonacular AP

User

-
==zinclude==

GET Reguest

(Recipe ID)

Figurel6 - Requirement Use Case Diagram
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Precondition
TheUsermust be logged into the Mobile Applicatiamd have an active internet connection.

Activation
The systenmay start from different sections in the Application:
T 2KSYy GKS ! aSN) Ot A01a I NBOALIS FNRY

0KS
f 2KSYy GKS !'aSNI OftAadl1a 2y (KBSOAWNSHE wiSORK
¢tKS 9YRLIRAY(H awSOALIS GAl L5¢é& Aa dziAaft Al

Main Flow
1. The User clicksn the recipesF NB Y (G KS dawSOA LIS
wSOA[RIS & ¢
2. The Application makes a GET Request, passing the l&xijp the API
3. The API returns the Recipe Data
4. The Application parses the data to the Ul

QX

Alternate Flowl
1. The User has no favourite recipes
2. ¢KS | AaSNJ gAft y2G 0S LINRPOGARSR ¢gA0GK GKS
favourites
3. The user is prompteto add a recipe to their favourites to avail of the service
4. Return to Main Flowq]

Exceptional Flow
N/A

Termination
The system terminatewhen the API result is parsed into the UL.

Post Condition
Thesystem waits in an idle state foser interaction

/! End of Use Case

~
~=
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3.1.8 Requirement Number <Add Recipe to Favourites>

Overview& Priority

If a user likes a recipe, the application provides the option to add it to their Favoukltdise Users
Favourites are stored intheir CI @2 dzNA § SwWSOALIS&a¢ GlrofS Ay GKS
permitted to add duplicate entries.

Priority: Medium
Use Case

Scope
The scope of this use case isattow the useto add a Recipe to their Faviaies by saving the
Recipe to the Favourite Recipes table in the Firebase Database.

Description
This use case describes hi@cesshow the Application adds a recipe to thea Sfaddte recipes
table in the Firebase Database.

Use Case Diagram

Add Recipe to Favourites Use Case

Notify User of Result

Add Recipe fo
Favourites

: Android Snackbar
z<zinclude==

H
=<includes=
f

User

Push to Database

_=<include==

Grab Recipe Data

Firebase Daiabase

Figurel7- Requiremen¥ Use Case Diagram
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Precondition
TheUsermust be logged into the Mobile Applicatiamd have an active internet connection.

Activation
Thesystend i F NIia ¢6KSYy GKS dzaSNJ Ot A0l & G4KS | SI NI
activity.

Main How
1. The User clicks the Heart Icon to add the Recipe to their Favo[hités
2. The Application establishes a connection with the Firebase Database
3. The Application grabs the Recipe details
4. The Application pushes the Recipe Details to currently logged is Eswourite Recipes
table in the Firebase Database
5. The user is Notified of the Result via the Android Snackbar

Alternate Flowl
1. TheRecipe is already in the Users favourites
2. The Recipe is not added to the User Favourites
3. Return to Main Flow [5]

Exceptimal Flow
N/A

Termination
The system terminatewhen theUser is notified of the result.

Post Condition
Thesystem waits in an idle state for user interaction.

~
~=

/! End of Use Case
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3.1.9 Reuirement NumbeB <Share Recipe>
Overview& Priority
If a user likes a recipe, the application provides the optioghare it.

Priority: Low
Use Case

Scope
The scope of this use case isattow the user to share a Recipghe Application allows users t
share a recipe on any of the applications they have installed on their Android device.

Description
This use case describes thi@cesssharing a Recipe using the Android Application.

Use Case Diagram

Share Recipe Use Case

Share on Selected

Share Recipe Application

1 ]
\ !

z<include== <<include>>
i :

: * Selected App to Share On

User

v

Cpen Application

< <<include=>="" Selector

Grab Recipe URL

Figurel8- Requiremen8 Use Case Diagram
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Precondition
TheUsermust be logged into the Mobile Applicatiamd have an active internet connection.

Activation
The systenstarts when the user clicks tfghareA 02y 2y (GKS | OGA2y . I NJAY
activity.

Main Flow

1. The User clicks th8harelconto Shae the Recipe
The Applicatiomgrabs the current Recipe URL from the Recipe Object
The Application creates a new intent which grabs the users installed applications
TheUser can now choose which Application they would like to Share the RecjpdJon
TheRedgpe is Shared on the selected Application (i.e. WhatsApp, Email etc.)
The User is redirected back to the Intelligent Food Network Application

ook wN

Alternate Flow
1. The User cancels the Share Intent
2. The Recipe is not Shared
3. Return to Main Flow [6]

ExceptionalFlow
N/A

Termination
The system terminatewhen theUser is redirected back to the Application.

Post Condition
Thesystem waits in an idle state for user interactibory G KS awSOA LIS 5S4l Af ac

~
~

/! £nd of Use Case
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3.1.10 Requirement Numbed <View Favourite Recipes>

Overview& Priority

The Application provides the Users with the functionality to add a Recipe to their Favoeurites
therefore they must be able to view a listing of theawvBurites.

Priority: High
Use Case

Scope
The scope of this use case isattow the useto view a listing of their Favourite Recipédl.
Favourite Recipes are stored in the Firebase Database

Description
This use case describes th@cesof pullingl f £ i KF&volrité Bedipea from the Firebase
Database and loading them into the UI.

Use Case Diagram

View Favourite Recipes Use Case

View Favourite
Recipes
(Android Activity)

Update Counter

==zinclude== . .
. =.-‘|ncrlude>>

Firebase Database

User

Grab Data From
Database

Figurel9- Requiremen® Use Case Diagram
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Precondition
TheUsermust be logged into the Mobile Applicatiamd have an active internet connection.

Activation
The systenstarts whentheuseB y § SNBE G KS G ClF @2dzZNAGS wSOALISa¢ |

Main Flow

1. ¢KS | aSNJ SYUSNE GKS aClk@2dNNAGS wSOALISaé | OUA

|
The Application establishes a connection with Firebase

The Application pulls a listing of all the Users Favourite Ref#igs

The Application parses the Favourites into tHe U

The total number of Recipes are counted, and the counter is updated at the top of the Ul
The User is notified of the result

ogkwWN

Alternate Flowl
1. The User has no Favourite Recipes
2. The countedefaults toZero
3. Return to Main Flow [6]

Exceptional Flow
N/A

Termination
The system terminatewhenthe User is notified of the result

Post Condition
Thea@adSY ¢FAGa Ay |y AR SCladia dzNeh (FR N SIAASING & &y (1S

/! End of Use Case 11
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3.1.11 RequirementNumberl0 <Recipe Recommendati®n

Overview& Priority

Oneof the fundamental concepts oh€ Intelligent Food Networls to provide users withecipe
recommendationsUsess are provided with the functionality to add and remove recipes to their
favourites.

9F OK GAYS | dza S sebtigh)tiek wilkbe prdsehteditveS €dipe i dmimendation
based upon their favourites\ list of all favourites is grabbed fromet database, an API call is then
made to pull similar recipes, thus generating the recommendation.

Priority: High
Use Case

Scope
The scope of this use case igyEnerate possible recipes the user nikg based on the& favourite
recipeslist. This use &se usethe Spoonacular API for gatheritige recommendations

Description

This use case describes how the system will provide the user with possible recipesaihdite
prepare.Users favourite recipes asgtoredin the Firebase Database, as stibls use case will
require data retrieval fronboth Firebase and the Spoonacular API.

Use Case Diagram

Recipe Recommendation Use Case

View Recipes
(Android Activity)

N - Spoonacular API
<<include>=> <<include>>

Generate Recipe

User Recommendation

=zincludes=_

Get Favourites

Firebase Database

Figure20- Requiremenfi0 Use Case Diagram
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Precondition
TheUser must be logged into the application, have an active internet connection and have at least
one Favourite Recipe to avail of tisisrvice.

Activation
The system starts when the user clicks into dhev S O Adtdftg ¢

Main Flow

1. ¢KS ! aSNJ hL)lSya GKi$ awSOALISae ! OGABAde
The Android Application establishia connection with Firebase
The Android Application establishes a connectigth the Spoonacular API
The Android Application pulls the required data from Spoonacular and Firebase
The Android Application compares the data which is pulled from the API and Firebase
The Android Application presents the results to the user within the GUI

ook wN

Alternate Flowl
1. The User has no favourite recipes
2. The Application does not generate a recommendation
3. The user is prompted to add a recipe to their favourites to avail of the service
4. Return to Main Flovjg]

Exceptional Flow
N/A

Termination
The sgtem terminates when the useeturns to the homepage or closes the application.

Post Condition
¢tKS aeaidsSy 32Sa asgrinradiona gl AdGé adlFisS F2NI

~
~=

/! End of Use Case
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3.1.12 Requirenent Numberll <Shopping Lis®®ecommendation

Overview& Priority

Another integral part of the system is to enable usersige the MobilePlatformto check which
items they require on their next shopping trgghus negating the neetbr opening even a sgie

press or cabineh y OS | dza SNJ Of A O Recomyfién@ation K 8§ SO K2 YWILIR y 3 i K

they will be able to view what they require on their next shopping trip. This will be based on a
comparison of the items withithe users weekly shoppinigt and what food items they currently
have in their homeThis use case has been categorisedl & a SpRdxitg2pémarily because if it
was excludedrom the overall application it would not affect other functionalities or features.

Priority: Medium
Use Case

Scope

The scope of this use case iteate a list of items requiredn the next shopping trip for the user.
This list will be created by pullimpd comparinglata from Firebae (Shopping List & Food Contents
tables) The resulting data withen be pushed into thapp UI.

Description

This use case describesw the systengrabsthe contentsfrom the Firebase Database and
comparesthem to evaluate what the user requires on their next shopping ffipe user will then be
presented with ashoppng list recommendatiomvithin the Ul. This list is dynamigi.e. it will change
instantly if a food item is added or removed from the howe the RFID Controller

Use Case Diagram

Shopping Recommendation Use Case

View Shopping
Recommendation
(Android Activity)

Pull Weekly
Shopping List

=<include>> ) -
. ==include==

Compare and Create
Shopping List
Recommendation

User

Firebase Database
L

==include==

Full Food Items
currently within home

Figure21- Requiremeniil Use Case Diagram
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Precondition
TheUser must be logged into the appliaati have an active internet connection and must have at
least one item in their shopping list

Activation

¢tKS aeadsSy adalrNIla ¢6KSyYy (K RecdmnendatiGhbciviy] a Ay d2 GKS

Main Flow
1. ¢ KS ! aSNJ h LISy a RécknSnerndftiseAdtlitfALIE [ A &
2. The Android Application establisha connection with Firebase
3. The Android Application pulls the required data from Firebase
4. The Android Application compares the data which is pulled from Firglss®ping List and
Food Contents in home)
The Android Applicatiofiormulates dlisting of potential items to purchase
6. The Android Application updates the Ul

o

Alternate Flowl
1. The User has n8hopping List items
2. The Application does not generate a recommendation
3. The User is prompted to adehdatemto their shopping listo avail of the service
4. Return to Main Flow [6]

Exceptional Flow

N/A

Termination

The system terminates whehe Ul is updated

Post Condition
The systenprogresseds y 12 + aglt Ad adalraSéeé FyR FélFLAGa GKS vy

~
~=

/! End of Use Case

FINAL PROJECT REPORM®5618 47

w

M-



3.1.13 Requirement Numbet2 <View Nutritional Data>

Overview& Priority

The Android Application provides User with the functionality of viewing nutritional data for any of
the food items they please. The Nutritionix API is utilized to grab associated fooddages can
manually search for nutritional data, view nutritional data from the items in their home or view
nutritional data of ingredients associated with a recipe.

Priority: Medium
Use Case

Scope
The scope of this use case iglieplay Nutritional Values of a particular food item to a user. A GET
request is made to the Nutritionix API, the result is then parsed to the Ul.

Description

This use case describes how the systethmake a GET request to the Nutritionix APptovide the

user withNutritional Data based on their search criteria.

This use case may be utilized in various sections of the applicatisers can:
f alydzZ ffte &SFENOK T2N) bdziiNA{ISI2NIDKE 1 ® @AXAA D& |
1 +AS% bdzZiNAGAZ2YIf 5141 2F Fyeé F22R AdSYa Ay

T +AS% bdziNAGA2ylFEf 5FGF 2F LYaNBRASyGa aaz20

Use Case Diagram

View Nutritional Data Use Case

View Nutritional
Data

<zincludes= . P
- =<includex=

Pass Food Type
(i.e. Apple, Carrot
etc)

User

Mutritionix API

Figure22 - Requiremenii2 Use Case Diagram
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Precondtion
TheUser must be logged into the applicatiand possess an active internet connection.

Activation
The system starts when tHéser requests Nutritional values via the activities outlined above

Main Flow

1. ¢ KS | &S NJ Nulithig SeardbK I QAR ADA
The User manually searches for Nutritional Values
The Android Application establishes a connection withNiogritionix API
The Android Application makes a GET request to the Nutritionix API
The Al returns a result
The Android Application pags the result to the Ul

ogkwWN

Alternate Flowl
1. TheUseOf A01 a4 GKS axASg bdziNARGAZ2YIE LYyF2é RALT
2. Return to Main Flowd]

Alternate Flow2

1. ¢KS !aSNJ Ot A01a GKS a+ASg bdziNAGA2Y I f LyT2§

2. Return to Main Flow [3]

Exceptional Flow
N/A

Termination
The system terminates when thresult is parsed to the Application.Ul

Post Condition
¢KS aeadsSy 32Sa Ayda2 | aglAGé adraS F2NJ dza SNJ 7
/! £nd of Use Case H-
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3.1.14 Requirement Numbet3 <User Account>

Overview& Priority

When a user first opens the application, they will be prompted to either log in or create an account.
Once logged inthe user will be presented with the applicatillomepageFrom here, users will

KFEgS G(GKS 2LJiA2y G2 yIFr@A3araS G2 GKS aae | 002dzy/i

This sectiorisbased aroundl  dza S NXand danyihihg aksbdiated with their profil€heywill be
able toviewor managetheir details such as Name, Phone NwmpbWeight and Upload a Profile
Image.

Priority: Medium
Use Case

Scope

The scope athis use case is to provide users with basic account functionality within the Mobile
Application. Users will be abte viewandalter their account details using this see. This use case
involvesthe Mobile ApplicationFirebase AuthenticatiqgriDatabaseand Storage

Description

¢tKAa dzasS OFrasS RSAONAROSA (GKS FdzyOuAazylrftAade GKI

application.When users enter this sectiothey will be presented with a listing of their details. They
may changer add totheir details here if requiredJser credentials i.demailand Password will be

stored into Firebase Authentication whilst other user detail such as contact informatihoie

etc. will be stored within the Firebase Database. When this information is requested by the user, it is
pulled into the mobile platform.

Use Case Diagram

User Account Use Case

Pull Credentials
View My Account
(Android Activity)

_ ==include=> """

=zincludes=

Pull Other User Info
M i.e. Contact Details
etc.

Firebase Authentication

<<include=>

<:-:exI:e nd==
i

User

Pull User Profile Image

Edit/Add User
Credentials & Details /™~

Firebase Database

O

=zincludes=
T,

Post Added/Updated
Data to Firebase

Firebase Storage

Figure23- Requirement.3 Use Case Diagram
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Precondition
The user must be logged into their user account and possesstive internetonnection.

Activation
¢tKS aeaidsSy adlrNlia sKSy (GKS dzaSNJ SyadSNa (KS

Main Flow
1. ¢KS 1 aSN) 2LSya GK$Algae ! O02dzyidé ! OGA@AGER
2. The Android Application establishes a connection with BisebAuthenticationDatabase
andStorage.
3. The Android Application pulls the data correspondimgn the User Account
4. The Android Application presents tipeofile data to the user in the App GUI

Alternate Flow
1. ¢ KS | aSNIEitdsopurd (!'KSG MDA (&
2. The Android Application establishes a connection with Firebase Authentication & Firebase
Database
The Android Application pulls the data corresponditagn the User Account
The User makes alterations to their account detailsiploads a new profile image
The Android Application posts the updated data to Firebase
The User is notified via confirmation messagee. Android Toast Widget
Return to Main Flow [4]

No gk w

Exceptional Flow
N/A

Termination
The system terminates when the user exits the section or the ma@giplication.

Post Condition

The system updates any changdata associated with the user profiend awaits another user
request.

/! +£nd of Use Case +-
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3.1.15 Requirement Number4l<Change Pffile Image>

Overview& Priority

Users which hold an account ag&ven the option to edit their profile. This includes changing details
such as Name, Phone and Weight etc. Users are also given the option to upload a profile image via
0KS G9RAGIIlyOO2dzyié I O

Priority: Medium

Use Case

Scope
The scope of this use case is to allow the tsempload a Profile Image.

Description
This use case describé2 ¢ G KS | aSNJ dzLJRIF 6Sa GKSANI LINRPTFAES A

Use Case Diagram

Change Profile Image Use Case

Change Profile
Image

Upload Image to
Database

Firebase Storage

h
==include== ==include==
. .

\

User

Open Device File
Storage Intent

Android Device

Figure24 - Requiremenfi4 Use Case Diagram
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Precondition
The user must be logged into the Mobile Applicatéon possess an active internet connection.

Activation
The system startswhenaugerf A 01 a 2y GKSANI LINPBFAES AYI3IS Ay

Main Flow
1. The Useclicksthete NP FAf S LYF3IS Ay GKS G9RAG t NPFAf Ss
2. The Android Application creates a new Intent which allows the user to access their device
file storage (i.e. File Manager, Gallery etc)
3. The Android Applicatiostarts the Intent
4. The User selects an age from their Device Storage [Al]
5. The User isedirected backo the Intelligent Food Network Application
6. The Image is parsed into the Profile Image Thumnail so the User can see a preview
7. ¢KS ! AaSNJ Ot A01a GKS a! LIRFGS t NPFAESE odzi G2
8. The Image is posted féirebase Storage
9. The User is notified of the result in the Ul

Alternate Flowl
1.
2.
3.

Exceptional Flow

N/A

Termination
The system terminates when thdseris notified of the result.

Post Condition
Thesystem waits in an idle state for further User interaction

1

The User Cancels the upload process
The User is redirected back the Application
Return to Main Flow [9]

£nd of Use Case 11
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3.1.16 Requiremeat Numberl4 <Contact Developers

Overview& Priority

2 A0KAY GKS a20AfS tfFGF2NYsE GKS daé ! O02dzyié
contact thedevelopers; reporting issues or recommendations. From here usalisbe prompted to

fill in some required fields within thél.

When complée, the user can submit this informatierwhere itwill then be pulled into the default
email client on the Android Device.K A & dzaS Ol &aS Kl a o6SSy OFGS32NR
any other functionality within the application, nor is it a vikeimponent within the system.

Priority: Low
Use Case

Scope

The scope of this use @is to provide users with the functionality tontact the developers
regarding any queries or issue®thhave encounteredrhis use case will make use of the Android
Sysems default email client i.e. Gmail, Outlook etc.

Description

Thisuse case describe 1 KS &/ 2y (Gl OG0 5S@St2LISNE FdzyOlAz2y &
RSOSt2LISNBE DAl (KS-a808yayOh2050SR2 IS NK A tfedzd K S
Mobile Application. This feature will make use of the default email client set odzieSdEra.

Users will simply have to fill in some mandatory fields, this information will then be grabbed and

placed into a draft email ready for sending.

Use Cae Diagram

Contact Developers Use Case

Grab Data from App
and Send using Client

Open Contact Dev
Section (Android

Activity) Default Email Client

¥
)
¥

==include==
;

\
=<include== K

*, ’
‘

.
+
5

User "y

Android Application

Figure25- Requiremenfl5 Use Case Diagram
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Precondition

The user must be logged into their account and possess an active internet connection. This feature
also requires that the user has at least one form of email client application installed onto their
AndroidDevice.

Activation
The system starts whentheuserf A O1 & GKS 9YIFAf A02y G GKS 2L

Main Flow
1. ¢KS ! aSNJ hL)Sya GKS a/ 2yl O 5S@St2LISNE ! O
2. The User fills in the required fields
3. The User Clicks Subrpitl]
4. The Android Apjtation grabs the data and drags it into the default email clietfius,
creating a draft email
The User sends the email
The User is Redirected back the Intelligent Food Network Application
7. The User is notified of the Result in the Ul

o o

Alternate Flowl
1. The User does not have any email clients installed on their device
2. The Android Application cannot open any email clients
3. Return to Main Flow [6]

Alternate Flow2
1. The User cancels the Email
2. The Email is saved as a draft in the Email Application
3. Return to Man Flow [6]

Exceptional Flow
N/A

Termination
The system terminates when the ugerredirected back to the Ul

Post Condition
¢tKS d2aiSY aSyRa IyR SYIAf GKNRBRJAK GKS dzaSNDa
additional user requests.

/! +£nd of Use Case +-
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3.1.17 Requirement Numbet6 <Log Out

Overview& Priority

Users which hold an account may either log in or out of the Mobile Platform. This requirement will
be based aroundthdzd SNJ f 23 2dzi LINRPOSadad ¢KAA NBI dzA NBY Syl
not affect any other elements within the system.

Priority: Low
Use Case

Scope
The scope of this use case is to allow the user to log out of the Mobile Application.

Descriptbn
This use case describes the log out functionality by which the user may log out of the Mobile

Application.

Use Case Diagram

Log Out Use Case

Click Log Out (Android
Application)

=<include=x=
.

Firebase Authentication

User

Log Out User &
Terminate Application

Figure26 - Requirement & Use Case Diagram
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Precondition
The user must be logged into the Mobile Application.

Activation
Thesystemstdlia 6KSy | dzaSNJ Ot A0l a&a GKS

Main Flow
10.¢ KS ' aSNJ Oft A014&a G4KS da[ 23 hdzié
11. Firebase Authenticatiologs the User out of the Application
12. The Android Application terminatessing the Finish() functio
13. The User is returned to th®perating System Application Drawer

Alternate Flow
N/A

Exceptional Flow
N/A

Termination
The system terminates when the user has successfully logged out.

Post Condition
Theuser is logged out and the application closes.

~
~=

/! End of Use Case

G[ 23 hdzié

odzi G2y
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3.2 NonFunctional Requirements

The system requires a variety of NBanctional Requirements which are detailed below.

3.2.1 Performance/Response time Requirement

This requirement is associated with the overall system speed and fluidity. Both hardware and
software components associated the system must wodetherin a seamless manner. The system
must perform adequatelpn all targeted devices and platformBhere sbuld be lowlatency

between user interaction and ba&ndresponseThe system must be capable of handling multiple
userrequests andeturning any associated data in a swift and timely manner.

To uphold this requirement, the Android application was desijto target all devices as far back as
Android 4.4 (KiKat).(Min SDK 19 = Android 4.4, Target SDK 26 = Android 8.0)
This option was selected at the start of development when initially setting up the Android Studio

project. The system designwas fundarnf Gi I f £ @ 01 A S-Rf K SFdz/ R NOKE &8 @i ¢

heavy data and storage locatedA y (G KS CANBOl &S Of 2/deRA )AWheindbie2 NI
applicationcancallto the database to retrieve the required dateherein theAndroid deviceactsas
GKS #¢KBYyié o

Priority: High

Figure27 - Application Min & Max SDK

3.2.2 Availability Requirement

This requirement is associated with the amount of uptime & downtime that will inétimimthe
system over a given periagli.e. asingle yearAn ideal scenario would see thgstem constantly
operationalwhilst upholdingan uptime of 100%although in the real world this situation rarely
occurs.Most systems such as Websites and Applications are lysuighin the uptime range of 98
99%%.This is to allow for maintenance, pats, updates and bug fixes.

The primary access point between users and The Intelligent Food Network systecughthe
Mobile ApplicationAll application datas stored within the Google Firebase platfomhere itcan
be downloadedat any timeoncethe Google Servers are operation@hese have a very low
downtime). Utilizingthis servicethe systemexperiences very low downtimeand thus, conforrato
the current industry standard availability requirements.

Priority: High

‘ Firebase The Intelligent Food Network ~

Figure28- Firebase & The Intelligent Food Network
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3.2.3 Backup & RecoveReqiirement

This requirement defines howhe systemwill
implement a fallback approachn the case of a
catastrophic failure. The Intelligent Foo
Network iscurrently utilizing Googles Firebase
platform - All content ranging from user account
to encrypted passwords antbod data are store
within this backend system. Figure29 - Firebase Database

The Intelligent Food Network ~

Database b= Realtime Database ~

DATA RULES

By default, Firebase automatibaruns a daily backp storesall contentwithin Google Cloud Services
These backupsnablethe system to restore itselio a previous iteratiorin the cag ofa major failure

- thus, providingadequate backup and recovery options if required. Firelzdsaprovidesdevelopers
with the tools tocustomisesystem backupsto their own storage location.

All developed code associated with the system includirdy@id Application files, Raspberry Pi Scripts
etc have beenpushed to a local repository on GitHub. The inclusion of GitHub not only peide
means of versiorontrol, but also an alternative backyatform.

Priority: High

3.2.4 Reliability Requirement

Thisrequirement is associated with how well the system will cope with general usage. The system
must be able to withstand its intended usage and carry out user requests. This requirement can tie
in well with Robustnessalthough it is primarily concerned withe targeted usage as opposed to
strenuous usage described in the Robustness Requiressentionbelow.

The system contains many elements which must work together to provide a seamless experience.
These elements include the Raspberry Pi, RFID CentieiFID Tags and The Android Application.

The system must not crash and be competent enough to run on a multitude of different devices. The
system mustdhere to therole itis designed far

The RFID Controller and Raspberry Pi must be capable of gemutinprocessing all user food items,
then posting them to Firebase. The Android Application must process all user requests whilst
returning the appropriate response from the server in a timely manner. Such examples of the
Android Application Reliabilityeguiremensinclude

o Listing Food Items

0 Recommending Recipes

0 Log inRegistration/Logout

o EditingUser Account

o Viewing Nutritional Data
The system must not crash or function intermittenfljhe system has been tested with real life
candidatesandon a varety of different hardware to meet theutlined reliability requirements.
Priority: High
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3.2.5 Robustness Requirement

This requirement defines how the system mustdagable of handling erroioupled witha high
amount of user requests. The main contact poiatween users and the system is the Android
Application. This application must be robust and be able to withstand a high inflllsenfequests
The application has been designedetusureit is as erroifree possible

Both Internal and External testing th@dologies have been utilizealextensivelytest the system

and highlight any potentiaectionsthat may cause failure©ne of the main points of failure during
0KS RS@St2LIYSyld O0e0ftS gla AyO2NNBOUG NBwQHCH a
style clausevave beerimplemented toresolve these issues and further increase ovedlstness

of the entire platform An overview of system testing can be seedSection 8 Testing.

Priority: High

3.2.6 Security Requirement

Security is arssential componentvithin any . o
software systemThe Intellignt Food Network
is no exception and must implement adequatgigure3o_ Firebase Authentication
security measures to keep both system an

user data confidentiahnd secure The systensecurity measures will be implemented in a vayief
waysc¢ KS wl aLIOSNNE tA FYR wCL5 /2yGNRtfSNI gAff
Most of i 2 R Méreleds Home networks feature some form of encryption or built in se¢uityhis
aspect is covered.

TheNextaspect of the systeris the Android Applicatioq Similar to the above, the application has
been designed to be primarily utilized on a secure home or 4G netWgts. accounts and passwords
have beersecurely encrypted and stored within Firebase Authentication, whilst afiradlsociated
data linked to theUseraccountis stored within the Firebase Databaglrofile images in Firebase
Storage) The application requikeusers to sign up or log into their account prior to access. Any data
entered within the applicatiors secuely transmitted from the device to the Firebase ses/éysers

will only be providedaccess to information coesponding to their own accountsers are notified if
they have provided the incorrect login credentials.

Priority: High

3.2.7 MaintainabilityRequiement

This requirement is associatedth the ease in which theystem can be maintainedi.e. provide
platform updates, alteration& bug fixesThis section will primarily focus on the Android Application.
The Applicatiorhas beerdeveloped within theAndroid Studio IDEAny alterations or changed to the
source code has bearcorded and pushed to the Clouwding GitHubThe Android Studio Platform
provides all tools for system development, testing and deploynqead such any updates, alterations
and bug fixeshave beencarried out within this singléDE This negateé the need for alternative
programs/platformsandincreasedverall maintainabilityduring the development cycle

Priority: Medium
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3.2.8 Portability Requirement

Portability2 Ndachineindeperdency refers to the way a system can run on a multitude of platforms
and devicesThe systenhas beerdeveloped within Android Studigandis available across a variety
of Android OS versiorgs4.4 Kit Kat beinthe lowest target OS Version. The Andr8ididiolDE caters
for development across multipldevices and platformsranging from Smafscreen Smartphorsdo
large Android Tablets.

From the research and survey processlined indSection Z; User Requirements iLis clear that the
user base ofhe platformisvaried As suchportability playsa key factor in increasing satisfactiand
overall usability One such examplis where a user has installed the application onto their mobile
phone- yet also would like to access its features on theid@id tablet. The Intelligent Food Network
will be developed with scenarios like this in mifidhe systenhas been developed tecale equally
well regardless of device size or screen resolution.

¢CKSNB Aa Ffaz adzOK | @I NK SR (INR2/dryOE  2YH NK| FSNIR 4l KNE]
to simply develop for a single platform or OS. My system will cater for all users, albeit without
sacrificing overall functionality therefore the system will only support Android Devices as low as 4.4

- KitKd. To conform to this requirement, the system was continuously tested on a variety of Virtual
devices within the Android Studio IDE during the development cycle. Once the development cycle had
elapsed, the Android APK was creafed further testing on phgical Android deviced he testing
results can be seein éSection 8 Testing @

Priority: High

3.2.9 Reusability Requirement
Reusabilityrefers to how assets may be-tesed for
future implementation or development. The sgst
has been designed tonake efficent use of any
requiredassets;code snippets, classes, layoaisd
design elements such as icons and colour sche
have been reused within the Android Studio ID
Android Studio provides specific sections for styl
(i.e. Colors.xml and Strings.Rm

fg]ure31— Colours.xml

Golours.xml was specifically used during development to inherit the Application colour scheme. This
negated the need for manually assigning a colour to each Ul element. Strings.xml was also utilized in
a similar manner, with all String being stored in thene file and referenced within the application.

This design choice was specifically useful during development as it allowed all the Action Bar strings
to be stored in one location where they could be programmatically referenced within each class.

These dsign choiceshave ultimatelyincreasedoverall fluidity and work to reduce the latency
between sections.
Priority: Medium
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3.2.10 Resource Utilization Requirement

Thisrequirementdescribes how the system makese of its [FEEE S P I
existing assets and resourceBo scale efficiently across allSFERSEES

platforms, the system must utilize the provided hardware.
example, the system must work just as smoothly on two devi
¢ one with 4gb of RAM and thether with 1 Gbof RAM.
Throughout development this scenario and otherimilar
scenarioshave beenaccounted for.The Android Application| © ‘ Wilisaani s
was installed and tested on a variety of different device

Therefore, thesystem will scale efficiently on any devig — "W~
regardless of screen size or resolution
Priority: High

Figure32 - Application Device Usage
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4 Interface Requirements

4.1 Overview
The interface is the primary contact point between the user and the systsrsuch it plays an
integral role in user interaction and overall satisfaction.

The systenihas been designed to achieve an industtgndad look and feelThe Android
Application GUI is derived from Googles Material Design guidelmeslegant, yet user friendly GUI
was formulatedo make the application look and feel as professional as possible.

The Android Application utilizes the samas@m theme throughouto provide a consistent and
recognisable Ul. Each section inhibits similar menus, buttons and options. This was once again to
conform to the Material Design Framework. Effectively, each section in the application (Food
Contents, Shgping or User Account has been allocated its own individual activity). This aided
development, but also made code much more legible and easier to formulate. Any sections which
were very similar utilized the same layout resource fijéisis process was undiaken for all similar

GUI elements including buttons, navigation and meeiesDeveloping the system in this manner

not only reduced duplication of code, but also enabled the use of common Android design patterns
2yS adzOK SEIFYLX S 10BhYNY & KEK QK N#z0d davd SRt 6 KSy A
Adapter functionalities.

4.2 Design Choices
As listed in the previous sections, the Application was developed in Android Studio. Android Studio

provides a very useful GUI designer which suppooth | ragandDrop¢ | YR a¢ SEG / NB|

section The Text Creation section was chosen to develop the GUI as it is much more accurate in
designing the Ul. It also enables {uioint accuracy placement of views such as buttons, images and
other GUI elements. Linearyauts were primarily utilized to holthe GUI elements. These were
chosen ashey correctly scale the application basedsmreen size therefore enabling

interoperability across a multitudef different Android devices.

Android Studio also providestielLJi A 2y G2 dzaS ¢SYLJX | 0S4 oKSy ONB|t

template was chosen for every Activity in the application. This atitedesign ofin original GUI
which was built from the ground upin contrast tojust using an array of different template

A significant amount of time was spent researching different Food, Recipe and Nutritional
applications This research was used to formulate the best possible design queues and GUI elements
from similar applications on the Play StoBelow are some dhe designs that were taken into
consideration during the GUI development phase:
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2NMPwe Rl SRR N f Rl Iy :
o allthecooks Q @ : o allthecookd aose : o Search “red velvet cupcake®

Ovd you mean ‘red velvet cake'?

cake

" Sasanai - Red Velvet Cupcakes

cheese cake
chocolate cake
cakes

red velvel cake

' ®

Figure33- GUI Idea 1

ax ¢EE&E BNUT 4 00x0 1648 ax vE®Eg RS 0 6:44
Recipes (1297) Recipes (1297)
(K Rsaad (QC A
Mussel§ in Saffron Coconut 8roth

’ A e ) %
| \'\\ . h iver $  YOUR ACCOUNT

Pro Account

Last sync: May 17 10:34 AM

Dulce de Leche Molteh Liva il Mus sels o Saf{ron Cdeod(t —
kes Broth =
: Settings

EXPLORE

5 Me!
Notes and Details Vv \ Feed Me!

Ingredients Now Showing

2 tablespoons coconut oil

¥ a yellow onion, thinly sliced
1/2 cup white wine

1 cups chicken broth

¥ cup coconut cream

generous pinch saffron

Figure34- GUI Idea 2

TAGS

Edit Tags

Tag Your Recipes
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No SIM = 16:28 @ 7 2% No SIM & 16:29 @ 7 22%0 >4
Nutrition Totals
These totals are calculated from the sum of
the ingredients
Orange and almond :
Al Pancakes Total Serving
cake
Carbs 3033g 303g
Calories 3219 322
Orange and almond cake
Fat 188.2g 188g
This is a classic Claudia Roden recipe which was first
publx‘shed in A Book of Middle Eastern Food‘rn 1968. 1t Protein 10419 104g
remains very popular nearly 50 years later. It is extremely
easy to make. It is fat free and gluten free and works very
Leek, Potato and Veg well either as a dessert or as a cake. Sugar 28379 2849
i New York Cheesecake
® a ﬂ'\ Fiber S56g 06g
Prep in 20 min Cook in 3 hr serves 10
. Servings Weight
250 g - Almonds, flaked & ground > How many servmgs?
Chicken and o 7 250 g - Sugar, white >
T d Fruit:Loaf S
mushroom pie b A ﬂ.\ 10
1 tsp - Baking powder >
6 g - Butter, unsalted >

My recipes

Figure35- GUI Idea 3

These are just a small selection of the designs that were researched but they capture some of the
most important desigrideasthe application waslerived from An overview is as follows

9 The recipes section incorporates a GridView with the title of the recipe hovering over the
image in the background. This design was utilized for almost every Recipe or Food
application researched.

1 The Actiorbarwasheavily utlized to hold useful components i.e. search, share and hold the
current recipe/section title.

1 Crucial recipe details (i.e. Preparation/Cook time and Serving size) are located at the top of
the GUIlin largeand easily legible font.

1 Most Foodapplications tilized either a Red or Greemlourtheme. After conducting more
research, it was uncovered that these coloussially represenf\ppetiteand
Nature/Healthiness

1 Ingredients were clearly laid out in the recipes section and could be interacted with in the
same section.

1 Recipe images and titles were presented in large font with the suppdrtfognation
(ingredients, instructions etc. following belovinhibiting a decreased font size).

These images significantly influenced the overall design of the applic®ne of the most crucial
components being colour choickitially, the application was a blugavy colour, but after

conducting this research it was decided that it would need to be changed as blue was not deemed
an ideal suit for the type of applitan. (Blue is more suited to Security applications).

After much chopping and changing of design the colblib9B4Awas chosenThis colour can be
RSAONAROSR @ AlYSaSDNB|Sy/éedt yL G LISNFSOGE & adzai GSR
bright nor too dull.
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4.3 GUI

4.3.1 Splash Screen
One of the most popular design cuesithin todays Mobile & X T4 T4%R1246
Applications are Splash Screens. A Splash Screen effectively ac
GFAEESNE 0SG8SSy GUKS dzaSNJ 2L
loading. It caralsobecaB 32 NAaAaSR +Fa | af 21 . b ¢ KS
Screen is a lightweight component and usually displays a logq

someform oftrademark information when the application is initiall
launched. Thissito allow the apgime to pull any dependencies o
data beforeit is displayed to the useEplash Screen usually only la o

for about 14 seconds, but they provide the essential loading peri Intelligent
the systemrequires on startup ¢ whilst also portraying a ver Food Network
professional feel within the app.

Theapplication requires &ariety ofexternal dependenciesuch as
Firebase Authentication, Storage, Datahasgsuch aSplash Screen
wasimplemented to ensure the system is allocated the vital loadi
time it requires. The splash screens relatively simple- simply
displayngthe App LogoThe Logo was created in Glfrage editing
software Once the loading phase is complete, thpplication
progresses ontthe userLogin and Registration Activity.

Figure36 ¢ Splash Screen
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4.3.2 LoginPage
These GUI elements are associated witimctonal Requirement No 1

To access all the system features, usaesrequired to either Log in oRegisterfor a new account.

The Log irActivity is relatively basic and only requsesers to enter their credentials in the form of

an email address and pasord. They may then click the login button below. This page will also provide
I £ Ay | Regifet attKiy sodsers whom do not have an account may create one. Firebase
Authenticationhas been designated as tipgimary form ofAuthentication within he system

4.3.3 Registration Page

The registratioractivity can be accessed from a butt@h the bottom of theLogin Page. This page
allowsusers to sign up to the application option to return to the login activity is also present below

the registrationbutton. Usersare required toenter mandatory fields such as name, email address,
contact number and a password. Both Login and registration pages feature the application Logo at the
top sectionand prevent the user from logging in with incorrect credelstia

N FA74%E12:46 o NOF A 74247

The Intelligent Food Network

© TIFN Inc 2017
The Intelligent Food Network : ne <

© TIFN Inc 2017

Name
Email

Email
Password

Phone

Weight KG (Optional)

Not a Member? Register Here.
Password

SIGNUP

Already Registered? Login Here

Figure37- Login Figure38 - Registration
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4.3.4 Home Screen = 8 T AThE 1248
One of the fundamental GUI elements that should be present in S EAEEEL LS
mobile application is a Home ScreeAfter successful loginor
registration userswill be sent to the Home screefrom here, they

can navigate to the desice sections. The Home screen featurg el
primary icons (ImageButtons) which represent each sectibithe .
application. A minimalistic design approach was taken when design 0 R=

this section. All icons are large and clearly labelled to increase usak
Similarto the login activity, the application logo is located at the top

My Food Netwark Shopping

w QA

Recipes Nutrients Search

K

My Account Logout

Figure39- Home
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4.3.5 My Food Network Page
This GUI element is associated wiibnctional Requirement No.4

The My Food Networlactivity allows users to check what food itemsethcurrently have in their
home. This section is a key component to both the overall system and the Android Application. When
a user enters this section, they will able to view items in their hdsaged upon the data from the
RFID tags. They can afdter these items based ocategoryi.e. Dairy, Poultry, Fru& Vegetc. This
pagedisplays crucial information i.&ood Description, Foo€ategory and Expiration Daté&rom here

users can view the food contents in their home, filter by category, view esdjased on each item

and also view nutritional dataf an item is added or removed from the Fridge or Cabinet, this section
will dynamically update in real time. (Either adding or removing the item). This section was originally
designed using a listview|though acustomgridview was added later throughout development as it
was a better suited this Ul section.

N T A72%a12:57 0 & T4 72%012:58
My Food Network = My Food Network
Filter: Filter:
All ltems - All ltems y
Poultry
'
l l Fruit and Veg
Bananas Rooster Potatoes Dairy otatoes Please choose...
Category: Fruit and Veg  Category: Fruit and Veg Ca it and Veg View Recpi
Exp Date: 10/05/2018 Exp Date: 20/05/2018 B Misc. 05/2018 ‘ew Recples
View Nutritional Info
4 4 4 <
Ketchup Apple Juice Ketchup Apple Juice
Category: Misc Category: Misc Category: Misc Category: Misc
Exp Date: 12/05/2018 Exp Date: 11/05/2018 Exp Date: 12/05/2018 Exp Date: 11/05/2018
o 4 O 4
Tuna Bread Tuna Bread
Figure40- Food Contents Figure4l- Filter by Category Figure42 - Options Menu
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4.3.6 Reciped.ist Pag
This GUI element is associated whibnctional Requirement N&.

ThisUl iscalleduponfrom various sectins in the applicationt is used to display a listing of all recipes
that meet the required criteriaAll the information displayed in this activityrisceiveddirectly from

the Spoonacular AREndpoint Recipe via Ingredient)The example in the imadgsts all recipes that
require the ingredient Tuna. Wen a user clicks théView Recipes option from the dMy Food
Networke activity they will be presented with this view. This GUI pulls data from the APl and parses it
into a custom listview via the custo listview adapter. The custom listview adapter azustom
gridview adapters are used extensively throughout the applicafitwe. custom listview was designed

so that the recipe title could be seen above the imagkis was done using a relative layout ethi
placed the black bar above the image. The opacity of the black bar was then changed to blend in better
with the image. Finally, the text was placed above both the image and the blackhisUlis also
utilized for another APl endpoint (Similar Redesults).

N T .472%@13:04

Recipes: tuna

Please choose...
View Recpies

View Nutritional Info

Homemade Tortillas with Tuna Filling

Figure43- View Recipes Option  Figure44 - Recipes List
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4.3.7 Recipe Details Page
This GUI element is associated wiibnctional Requirement N6, 7 & 8

The Recipe Details activity is udeddisplay a selected recipe. Thistivity can be accessed from a
various sectioawithin the appication. Users will be presented with all the details of the recipe they
were recommended or clicked on. This section utilizes multiple custom listviews and a plethora of
different buttons, menus and options. This is perhaps one of the most extensiverseuiithin the

entire application. All data presented in this view is pulled directly from the Spoonacular API
(Endpoint: Recipe Details via ID). At the top of the Ul is the cover image for the recipe. A
comprehensive overview can be found below includiRgcipe title, serving among, preparation time,
cook time, ingredients and step by step instructions. The action bar isféésively utilized, allowing
users to share and favourite the reeip

N T .472%@13:04

o<

N T .472%@13:05

0 <

N T .472%@13:05

< 5 | %,

& Jast seen Mon 13.06

28 APRIL 2018

O This message was deleted 5.1

© This message was deleted

TODAY

¥| Seared Ahi Tuna Steaks
Seared Ahi Tuna Steaks is a

B gluten free, primal, fodmap f...

spoonacular.com

Maple- Soy Grilled Tuna Maple- Soy Grilled Tuna

Hey, check out this cool recipe from
The Intelligent Food Network App:

® ® https://spoonacular.com/seared-ahi
- o -_— o -tuna-steaks-721544 13:00 o
4 5 4 5 :
Servings Weight Watcher Servings Weight Watcher 4 Maple- Soy Grilled Tuna
Smart Points Smart Points Maple- Soy Grilled Tunan is a
ee gluten free, dairy free, fodm.
= = spoonacular.com
R O) R 0] A m— :
Hey, check out this cool recipe from
5 5 5 5 The Intelligent Food Network App:

Mins Mins Mins Mins

https://spoonacular.com/maple-soy
Preparation

Cook Time -grilled-tuna-517751

Preparation Cook Time

ﬂ Ingredients

Figue 45- Recipe Details

Maple- Soy Grilled Tuna added to your favourites.

Figure46 - Added to Favourites

® | %00

Figure47 - Share via WhatsApp
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Scrolling down to the ingredientasers will have the option to add to shopping list or view nutritional
data(Nutritional data is pulled from the Nutritionix APIf a user already has an item in their shopping
list, an icon will display at the side (A miniature shopping trolley). $Jsdlf not be able to add
duplicate items to their favourites or shopping list and will be presented with a Snackbar error if they
attempt to do solf a user has an ingredient in their home, the ingredient will be highlighted green.

w4 T72%@13:06 o N T .472%@13:06
Recipe Details ¥ << Nutitional Values: Maple syr...
ﬂ Ingredients
+ 4 3/4inch-thick tuna steaks (about 1 1/2 NUtrmonaI Values ’ |
pounds) Maple syrup J
1 tablespoon prepared horseradish -

Amount Per 1.0tbsp-20.0g

520 0.01g 12.09g

-+ 1 tablespoon maple syrup

Ingredient: Horseradish -+ 174 cup soy sauce Calories Protein Sugar
Add to Shopping List

Serving Quantity 1.0
View Nutritional Info ] instructions

Serving Unit tbsp
Combine first 3 ingredients in a heavy-duty
1 ziptep plgstic bag; 'fldd tuna. Seal and chill 1 Serving Weight 2009
hour, turning occasicnally.

2 Remove tuna from plastic bag; discard Calories 52.0 keal
marinade.
Grill tuna, covered with grill lid, over high heat Total Fat 0019
3 (400° to 500°) 2 minutes on each side or to
desired degree of doneness Saturated Fat 00g
Cholesterol 0.0mg
Horseradish added to Shopping List.
Saditm. Ao
Figure48- Ingredient Options Figure49- Ingredient Added to Figure50 - Ingredient Nutritional
Shopping Values

At the endof the view is also a button which enables the user to navigate to similar recipes. This data
is once again pulled from the Spoonacular API (Endpoint: Similar Recipes by ID)

N T .472%@13:07

Similar Recipes

ﬂ Ingredients

+ 4 3/4-inch-thick tuna steaks (about 11/2
pounds)

1 tablespoon prepared horseradish

- 1tablespoon maple syrup P b - 4 .
RN

-+ 1/4 cup soy sauce Soy and Cider Brined Turkey on Toast Points with

Maple-Soy Gravy

] Instructions

Combine first 3 ingredients in a heavy-duty
1  ziptop plastic bag; add tuna. Seal and chill 1
hour, turning occasionally.

2 Remove tuna from plastic bag; discard
marinade.

Grill tuna, covered with grill lid, over high heat
3 (400° to 500°) 2 minutes on each side or to
desired degree of doneness,

Similar Recipes

Figure51- Similar Recipes Optio Figure52 - Similar Recipes List

Soy-Maple Salmon
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4.3.8 Shopping List Page
This GUI element is associated wiibnctional Requiment No 6

The Shopping Lisictivity allows users tostore a weekly shopping lisThis list can be populated
manually using the add button at the top of the Actibar or by adding ingredients through the
éRecipe Details activity. This Ul is simila2t MySFoodl Network | OG0 A @A e | &a Al
custom gridviewFrom here, users can add and remove items and also view nutritional data via the
Nutritionix API. (Endpoint: Nutritional values via food nari@e Android AlertDialog is utilizeol &add
manually add the items. (This Ul element can be seen in various section within the application).

N T .472%@13:09 N FA72%@13:70 N T .4 100%M17:12

Shopping List

Add ltem to Shopping List
Please enter a food item. ..

Soy Sauce

CANCEL ADD

Milk

View Nutritional Info

Carrots Mayonnaise Milk Sauce Sauces Saucer Remove
Yok TH23 4506718190
s qgqw e r ty ui op

Basil Peas Apple juice ! e it ¥

a'sdfgh kI

= oy » o Ta
() ﬁ a zixlclvlblnim

1#Q ©‘ English (UK) . el
Water Strawberries Almonds
Figure53- Shopping List Figure54 - Add Item to Shopping  Figure55 - Item Options
List
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4.3.9 Shopping Recommendation Page
This GUI element is associated wiibnctional Requirement Na1.

The Shopping Recommendatiawtivity is used teshow users what
they require on their next shopping trip. This section incorporate
simple listview which shows the results of the recommendati
algorithm. The algorithm compares the users shopping list and
food contents within heir home and then formulates an output. Fg
example, if a user has Carrots in their fridge and Carrots on t
weekly shopping list, the algorithm will not include carrots on this li
To contrast, if a user had carrots on their shopping list but dichage

carrots in their fridge, carrots would be present on this list. This list
also dynamically update without refreshing or exiting the activity.

N FT.A472%@1310

Shopping Recommendation

Based on your shopping list and food contents
this is what you need:
Mayonnaise
Basil
Water
Strawberries
Almonds
Grapes
Pineapple
Salt

Almond extract

Black pepper

Dt

4.3.10 Recips/ Recipe®Recommendation Page
This GUI element is associated whibnctional Requirsent No10.

The Recipesactivity allows users to interact with all the recip
functions the system provides. From here users can navigate to t
favourite saved recipes or search for recipes via ingredient using
API (Endpoint: Recipe via ingredien®ne of the most important
components of this activity is the recipe recommendation. Each ti
this activity is loaded, users will be recommended a recipe. 1
NEO2YYSYRIGAZ2Y Aad 0l &S R(EvesLisgr
account will receive differentecommendations as they will all hav
different saved recipes)The recommendation algorithm gets all th
AA3AYSR AYy dzaSNRa Tl @2dz2NAGSa 7T
a random favourite from the listgrabs the selected favourite Hhd

then males a call to the APThe endpoint: Similar recipes via ID is us
to grab a list of similar recipes. A random recipe from this list is th
selected and parsed into the cardview once the activity loads. The

Figure56 - Shopping
Recommendation

N T.472%@1313

We recommend:

Tomato Crouton Casserole

Because you liked:

Basic Crouton

<

FAVOURITE
RECIPES

Q

SEARCH
RECIPES

may click on the recommendation and wilkthbe presented with the
oRecipe DetailsUI (outlinedpreviously abovk

Figure57 - Recipe
Recommendation
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4.3.11 Favourite Recipes Page
This GUI element is associated whibnctional Requirement N8.

CKS Tl @2dzNAGS NBOALISE | OUA DA G
recipes. Thigctivity makes use of a custom Gridview to display all
the recipesEach user created in the system will have different
favourite recipesAlmost all recipe and food applications seem to uj
a grid of images with the corresponding text resting on fiapthis
type of section As such, this design choice was also chosen. Initial
this section was created using cardviews, although it was decided
GKFG I Y2NB acftl (¢ f 2e@ophdagahto L
conform to Google Material Design Guidelinesofnt of the total
number of recipes can be seen at the top of thisAllser may View
or Remove any of the recip@sthe grid Once a recipe is added or

removed, the counter will dynamically update. This counter may al

68 488y Ay (i kdionaftha &pplitatioN? FA £ S¢

"I

N F.472%@1319

& Recipes

3 Apple And Sage Por

Q? Favourite Recipes

My Three Suns {non-
alcoholic summer drink}

Instant Pot-5/ngredient

Zestperouton Salad

Chicken Tacos

4.3.12 Recipes Search

From the Recipes section, the user can either view the recipe recommendation, view their favourites
or search for a recipe. When a user searches for a recipe, an AlertDialog Ul element will pop up. This
will prompt the user toenter and ingredient to find a recipe based updrhis section of the Recipes
activity once more utilizes the Spoonacular API (EndpBetipe via Ingredient). Once the search is

complete, the user will be presented with the same Ulbutl SR |

N FT.472%@13:18

Recipes Search

Enter an ingredient...

Strawberries

CANCEL  SEARCH

Frozen Stfawberry Lemonade

_—

Figure59 - Recipe Search Figure60 - Recipe Sear

N F.

Figure 58 - Favourite Recipes

0 2REGpesiListi f SR

72%@13:18

Recipes: Strawberries

ch Result
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4.3.13 Nutrients Search Page
This GUI element is associated wiihnctional Requirement N&2.

The Nutrients Search page allows users to search for nutritional values based upon food name. This
section utilizes the Nutiibnix APl (Endpointlutritional values vi&koodname). Once the request is

sent to the API, the data received is passed to a custom listview. The Custom listhienvused to

design the layout of this Ul sectiofihe API returns a significant amountdaita back to the
application;therefore, it was decided that this Ul section be separated using Cardviews. This
increased overall legibilitythe listview was chosen for this section so it could be reused in other

parts of the application. For example, tekame Nutritional Values Ul can be accessed through the

éMy Food Network Shopping List = RetiRe Details | OGRPRIQABR@PSt 6z | ye
nutritional values can be accessed fratmost every applicable section in the application.

N T.472%@13:20 N F.472%613:20
Nutritional Values = Nutritional Values
Search for Foods below Search for Foods below
O\ Agpl_el Q Search

Nutritional Values
Apple

Amount Per 1.0 medium (3" dia) - 182.0 g

fpple _Apples _ Spoke 9464 047g 1891g

TR234506708]2]0 Calories Protein Sugar
q w e r t y’ u [ o p Serving Quantity 1.0
a‘ Sm d‘f fi gcé h& J kr | I Serving Unit medium (3" dia)
7 X‘ C‘ violn m & Serving Weight 18209
e d QI ) Q Calories 94.64 kecal
Total Fat 0319

Figure61- Nutritional Search Figure62 - Nutritional Search
Result
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4.3.14 User Profile Page

This GUI element is associated wiibnctional Requirement N&3. AT 4 93% 1428
¢ K3y hccount F OGAGAGe OFly oS 0O S K2
sectionallows the signed in user to view their profike grey gradient
blur image is useds the background for this section to provide t
affect as seen in the screenshots. Built in Android icons were also
G2 3AAGS GKAaA aSOUtAz2y Y2NB OKLl G+AS
also used here as a break (Designed to be very similar tdvi HR) o
and can be seen just below the user phone number and just above T4 2
edit profile option. B o
The profile Ul consists aflinear layout which displays: .
1 Profile Image scTive Siice WZZ‘T
1.[ Name 30/04/2018 65Kg
1 Emalil S
1 Phone Number
1 Number of Food Items in Home
f Number ofFavourite Recipes Figure63- User Profile
1 Numbe of and Shopping List Items
1 The date (Active Since) the user signed up to The Intelligent Food Network
1 The User Weight (N.B this is an optional extra)
All data hee is pulled from Firebase Authentication, Database and Stordgers can also click the
GOARI t NPFAESé 0dzii G2y KEKBROME GIAQEA ONRYE G(KSY (2

FINAL PROJECT REPDRM®5618 77

Y S|




4.3.15 Edit Profile Page

This GUI element is associated wiibnctional Requirement N&3 & 14

¢KAA OGAODAGER

AYKAOGOAGA

My Acsoting NJ- it T Beng OK I NI O ¢
background is used, although it now fills the entire Ul. From this section, users can make changes to:

1 Their profile image via Android Device storadey clicking on their current profile image

 Name
1 Phone Number

1 Weight (N.B this is still ojanal)

Once a user updates their profile, the changes will be applied instantly.

Wpw. N T.472%@13:21

< Edit Profile

Leon Mulvaney

PHONE

0852262073

WEIGHT (KG)

UPDATE PROFILE

Figure64 - Edit Profile

Recent

L]

Downloads

SD card
5.85 GB free

Drive
ibcdevelop0 @gmail.com

Drive
leonmul6@gmail.com

Drive
leonmulvaney@yahoo.co.uk

Drive

LA L N

Photos

& OneDrive

o Gallery

Figure65 - Upload Image Dialog

N TA71%@13:24

My Account

Leon Mulvaney

leonmul96@gmail.com
0852262073

11 14 30
Food Favourite Shopping
Iltems Recipes Items

[ f\‘
-
ACTIVE SINCE WEIGHT
30/04/2018 67 Kg
/s
EDIT PROFILE

Figure66 - Updated Profile
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4.3.16 Contact DeveloperBage

Users are given the option of contacting the developers through the User Profile activity. This is an
additional feature that ipresent on many commercial applications on the Play Store. Usually the
option is located in the Hamburger Menu or App settings Activity.Hrhail icon at the top right
O2NYSN) 2F (GKS tNRTFAES LI IS A& dza SR tibreutilize®OS & &
EditText Views to allow the user to input their query. Once complete, the user will be routed to
select an email client they wish to submit the query through. The details are then grabbed and
placed into a draft email.

a NE T4 96% W14:00 X 7l 96%M14:01
& Contact Developers Compose @ >
From  leonmul86@gmail.com A
Contact Developers To Leon Mulvaney v

Button Not working Button Not working

Button Not working in Recw’pes|

Button Not working in Recipes

Figure67 - Contact Developers Figure68 - Draft Email
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4.3.17 NewUser Account Empty Sections
The above GUI sections are all associated with an active user account. If a user has just signed up for
an account, they will have no food items, favourite recipes or shopping list items. If this is the case,
the applicationwill apply specific Ul defaultand notify the user via either the Android Snackbar or
Toast.These defaults can be seen below:

F .4 66%m12:03

F .l 65% W 12:03

Filter:

The Intelligent Food Network
@© TIFN Inc 2017 All ltems h

Mick Murphy

A . Shopping List
mick@gmail.com

0852224092

SIGN UP

Already Registered? Login Here.

No Items present No Items in shopping list

Figure69- New Account Creatior  Figure70- No Food Items Figure71- No Shopping &i Items

3 .l 65% W 12:04

Recipes

@ Favourite Recipes

My Account

mick@gmail.com

0852224092
We recommend:

Please add a recipe to favourites to avail of 0 0

our customised recommendations Favourite Shopping

Recipes Items
Because you liked:

Please add a recipe to favourites to avail of
our customised recommendations

[ ]

s Oy

ACTIVE SINCE WEIGHT
06/05/2018 75Kg

Q

FAVOURITE

No Favourite Recipes - Cannot generate
Recommendation

Upload an image to complete your profile!

Figure72 ¢ Cannot Generate Figure73- No Favourite Recipes  Figure74- Complete Profile
Recipe Recommendation Prompt
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4.3.18 Raspberry Pi Scanning GUI
This GUI element relatde Functional Requirements No 2 & 3

Although the end sers will not see this section, it has still been included in the GUI. The scanning GUI
is part of the Python script which waits for tags to come in contact with the RFID controller. Once the
tags come in contact, the system will either add or remove g8maiated food items from the Firebase
database. The output terminal has been configured to give the developer an overview of what changes
have occurred. This can be useful in the futgespecially for troubleshooting.

[u'-LBVQMXoBpRtGUBESWEBE ', u'-LBWfB-Uqvo379Tth3M3', u'-LBVRECCWTGE231DhX5P', u'-L
BVPD8walCZPpRzkEet', u'-LBVRDblyDcEeGFmWpAF', u'-LBWevhn9JREx8HMDQbE', u'-LBVRCu
0Pj4Jve5R7duP', u'-LBVPEHOVDKHEXXeJUgO', u'-LBVQgMaeHGywawrl4cu', u'-LBVPCGFQm4I
axXxTVv_4Ba']

[4317007938251L, 443142265157L, 1038012471643L, 640811882914L, 1055366688828L, 28
B037427540L, 942868945243, 476814661996L, 9P1303339356L, B840665321767L]

Tag Id: 443088571717

Food Type: Milk

Expiry Date: 29/05/2018

Category:Dairy

No Match
No Match
No Match
No Match
No Match
No Match
No Match
No Match
No Match
No Match
Item Added to Firebase!

Figure75- Raspberry Fscanning GUI
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5 Application Progmaming Interfaces

Tt LQa 2N ! LILX AOFGA2Y t NRPAINIYYAYy3I LYGSNFIOSa ¢
Initially, it was planned that only the Spoonacular APl would be used, although throughout
development the Nutritionix APl was also included.

£

The Rapid API marketplace was utilized to analyse and test each API. The Rapid APl Marketplace is a
Kdz3S FNI YS$2N] 6KAOK SyO2YLIl aasSa GK2dzal yRa 27
developers to search through the extensive listing of availableL Qa ® al y& | N8 FTNBS
examples such as Google Maps, Facebook etc. whilst others may incur a monthly or yearly
subscription fee. Once an API key has been received from the respective API owners, users can log in
and link their newly generated AR#kto the Platform. Rapid API provides users with the ability to

test each endpoint via the a in Terminal Window. The Terminal is broken into two secamsple

Request and Response. The Sample Request section allows users to view API preview dods in va
languages including Java, Python and Ruby. The Response sections displays the result that the
request will return.

R Rapidari | Marketplace Q Marketplace  About Docs Dashboard  Blog ."‘”‘ ‘

Edit Profile | Logout
“7 Nutritionix

®Github: https:/github.com/RapidSoftwareSolution..
[ Last updated: 9/5/2018
—
S Overview  {}Functions | 9Discussions @ Docs
‘ Installs: Todzy: 31| All Time: 5448

Developer: @ stefan.skliarov

Project Name: |eonrapidapi_526ddd31e4b04737d,

POST getBrandedFoodByld Nutritionix.getFoodsNutrients el b

Returns the nutrients for all foods in request

POST g dFoodByUpc

Test This Block

POST & sBurnedForExercises

@ This is the account information for Nutritionix API root: [] Litem
getFoodsNutrients

The account info will be filled in automatically.

@ Nutritionbx applicationid: ™ =+ applicationSecret: :

SHOW ALLACCOUNTS

POST searchFoods

foodDescription Apple

Natura language descripionofthfood

a
TEST Function

Figure76- Rapid API Terminal Window
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\v 4




5.1 NutritionixAPI

The Nutritionix API was found via the Rapid API marketplace. The Nutritionix APl is free for all users,
therefore all that was required was to create a new account on the Nutritionix website, generate a
new API key and link Rapid API to the newly generated accb@tiNutritionix API was first tested

using the Rapid API built in console before it was ported to trdrdid project. This negated the

need to use an external source such as Postman for the API testing.

@nutritionix Api i

Application: National College of Ireland's
App

L]
&

Defaut appbcton creatza on sgup $ Pricng
Application ID +
TS IS the: 3pplication |0, you SNOWD Send with each AP| request. L4

— ¥ AP Slalus

Application Keys

These are applicalion keys used lo aulhenlicale requesis.

Greate new key

T —— 1952

Referrer Filters
Specry aowed refemer Gomains o agdresses. Wicads (" example org) e also accepted

| Aga

Properties
sue

e
Plan: Hacker Plan (Free) (Review/Change)
o e your s s ot s

API Alerts (Show)

© 2016 Nurrionix

Figure77 - Nutritionix API Keys
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5.1.1 Endpoints Used

GET Nutritional Data via Food Name

Description

URL

HTTPVerb
Parameters:

Response

This endpoint tags in a food name. Once the food name is received,
will return the corresponding Nutritional Values associated with that
FT22R 08LS® LPS® GKS !'tL gAfft o
5FaF aa20AFrdSR 6AGK GKS F22R

http://rapidapi. io/connect/Nutritionix/getFoodsNutrients/{FoodName}

GET
Food Name

TheAndroid Application pulls the data from the API as a HashMap
which is then saved as objects before parsing to Ul.

Figure78- Nutritional Data via Fod Name Endpoint
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5.2 Spoonacular API

The Spoonacular APl was found online but was also present withir
API marketplace. This was a great advantage as a single plat®amid
ltL O2dZ R 6S dza SR (i 8poovidcyldr id Srsalvd

> j////
food-oriented platform consisting of a huge database of recip i — (‘
ingredients, products and food menus. The API is very powerful

I . g spOONACUIq,
facilitates developers, students and anyone whom wishes to use it. t 7T J
platform is used by various Corporations andivérsities across the V

globe.

Incontrast to theNutritionix API, Spoonacular requires montimgtalments The Cd-ounderCrystal
Schlegelmilchvas contacted via email requesting Student access to the platform. After some emails
back and forth, a confiration email providing integration with Spoonacular and Rapid APl was
received. The price for APl usage was $10 per month. The Student plan was much better than even
the basic plan offering up to 5000 daily requests as opposed to 500. The basic plarised3 tmes

more expensive costing30 irstead of $10. Once the confirmation email was received, the
Spoonacular API was linked to the Rapid API accdimet endpoints were then tested using the built

in Rapid API Terminal.

't LQa

e cbschleg@gmail.com on behalf of Crystal Schlegelmilch <crystal@spoonacular.com> - H|v

on 29/01, 22-00

Hi Leon,

Thanks for reaching out regarding our API! We currently offer a $10/month student plan with 5,000 daily requests, which is usually enough for mest applications. You can of
course subscribe to the basic free plan with limited requests to evaluate whether the API is a good fit for your project first. If you would like to be invited to the student plan,
please let me know.

Best,
Crystal

Figure79- Spoonacular APl Overview

e cbschleg@gmail.com on behalf of Crystal Schlegelmilch <crystal@spoonacular.com> - H|v
Sa110/02, 21:48

Hi Leon,

You should have received an invitation from mashape/RapidAPI now, as well as another email from me with same basic information. If you haven't received the invitation,
please check your spam folder and let me know!

Best,
Crystal

Crystal Schlegelmilch
Co-Founder and Chief Editor of spoonacular.com
E-Mail: crystal@spoonacular.com

00060

Figure80 - Confirmation of APSubscription

FINAL PROJECT REPDRM®5618 85

(0]




5.2.1 Endpoints Used

GETRedpes via Ingredient

Description:

URL

HTTPVerb
Parameters:

Response

This endpoint takes imaingredient i.e. Chicken and returns a list of recipes that
be prepared using this ingredient. The number of recipes can be limited via the

https://spoonacular-recipefood-nutrition -
v1.p.mashape.com/recipes/findBylngredients?fillingredients=false&ingredients
{ingredient}&limitLicense=false&number={numberOfRecipes}&ranking=1

GET

Ingredient, NumberOfRecipes

TheAndroid Application pulls the data from the AlRb a JSON Formatted String.
The data is then saved to objects before it is parsed to the Ul.

Figure81 - Recipes via Ingredient Endpoint

GETRecipe vidD

Description:

URL

HTTPVerb
Parameters:

Response

This endpoint takes inRecipe ID and then returns all the Recipe details associ:
with that ID.

https://spoonacularrecipefood-nutrition -
v1.p.mashape.com/recipes/{recipeld}/information

GET
recipeld

TheAndroid Application pulls the data from the API into a JSON Formatted Stri
The data is then saved to objects before it is parsed to the Ul.

Figure82 - Recipe via ID Endpoint
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https://spoonacular-recipe-food-nutrition-v1.p.mashape.com/recipes/findByIngredients?fillIngredients=false&ingredients
https://spoonacular-recipe-food-nutrition-v1.p.mashape.com/recipes/findByIngredients?fillIngredients=false&ingredients

GETSimilar Recipes via ID
Description: This endpoint takes inRecipe ID and then returns a list of similar Recipes
associated with the ID.

URL https://spoonacular-recipefood-nutrition-v1.p.mashape.com/recipes/{recipeld}/similar

HTTPVerb GET

Parameters: recipeld

Response Android Application pulls the data from the API into a JSON Formatted String.

data is then saved to objects before it is parsed to the UI.

Figure83- Similar Recipes via Eddpoint
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6 System Architecture

This section will outline the fundamental system architecture that has le@lementedto parallel
the initial project aims.

6.1 Class Diagram
The final sym designincorporates a range of different sectiortgrefore, it has been segregated
into 4 primarycategories.

1 Raspberry Pi

1 Android Application
1 API

The class diagram encapsulates all the fundamental aspects of the Systerdiagram showthe

degree of associatiobetween eachsection how they are linked, and the variables and methods
associated with each class. Each section was allocated its own colour coded box (labelled up the top
left-corner). ThisArchitecture was derived from otherlOT Architecturesthat feature similar
components and hardware such as the RFID Controller and Raspbéitmg Rindroid Application was
designed towork in parallel with the Firebase platforaright from initial startup the Application
interacts with the Firebase bae&nd in some way or formTherefore instead connecting each
individual Android class to the Firebase componerttse Entire Android Application container has

been connected to represent inheritance.
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Figure84 - System Class Diagram
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6.2 System Architecture Diegm
A SystemArchitecture Diagramhas also been developed conjunction with the Class Diagrafach
AYRAGARdZ £ Fdzy OlAz2yl fAGE & Alnfleméntatiodit AYySR Ay

=

Connected
To

<=

Figure85 - System Architecture Diagram
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7 Implementation

This section outlines the primagystemfunctionalities,how they were developedthe underlying
requirements andany software and hardware components that were utilized throughout
development.The system was developed across the entire academic-yesrefore there has been
many changs and alterations to code and underlying methodologighere are4 primary
development sections that the systeisiseparated into:

1. Firebase

2. Raspberry Pi

3. Android Application
4. 't LQa

7.1 Firebase

As outlined in the previous sections, Googles Firebase platfamselected as the primary form of
system data storage. Almost every section in the application utilizes the Firebase platform in some
way or form. Firebase is composed of a plethora of diffebeahches although the primarpranches
utilized for thisproject were:

i Firebase Authentication
i Firebase Database
1 Firebase Storage
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7.1.1 Firebase Authentication

Firebase Authentication is utilized as soon as the user logs in or creates an adt@unt.
Authentication branch is used for secure logirdatcess to user account data. Only logged in users
may access any system datwith the data limited to their owraccount Separation of profiles is

crucial as each user will have different items in their home, favourites and shopping lidtgpetc.
registration, users are required to enter some mandatory details including Name, Email, Phone and
Password. The option to enter weight is also availabléhough is optional and may be left blank or
OKIyaSR |G Fye GAYSEditPrafi€Nd I NBAraGEadobEs redsyfatigie | (1 K ¢
Firebase Authentication branch will generate a new unique id for the user. This unique id is vital as it
is used extensively throughout the application to link users to their Database files (Outlined in the
following sectiondFirebase Databas®. The Firebase platform supports a very useful Administrator
GUI which enables admins to view an overview of the many branches it supports. The
Authentication branch in particular allows the admin to view all usersieoted to the application,

their associated user id and other information such as email, account creation date and last login
date.

The Intelligent Food Network ~ Go to docs ‘ L
Authentication WEBSETUP @)
USERS SIGN-IN METHOD TEMPLATES
Q, search by email address, phone number, or user UIL (&
Identifier Providers Created Signed In Useruip
May 1,2018 May 2, 2018 0ZYmIQhCzMTeV5eFKSpDALceDY...
rio@gmail.com May 2,2018 May 4, 2018 7nB8ITZVRudfSPc73nLs6ucg8FZ2
mick@gmail.com May 6,2018 May 6, 2018 9w9zmBkd3PMA3cThXdRYyADoG
paul@gmail.com May 1,2018 May 2, 2018 UzkkwADYURar2BB.JSS5E822Uhoy2
lauren@gmail.com May 4,2018 May 4, 2018 krxEipUrECY4GWTUN48KeqUYkSJ3
john@gmail.com Apr 30,2018 May 2, 2018 twWBBNBAYBfNKARGVDFATX 16dw.
catherine@gmail.com May 2,2018 May 3, 2018 WWXCMEFXquMsQTHO&fYJEQOZX
leonmulgs@gmail.com Apr 30,2018 May 5, 2018 yjReuMysSieN2ri8BusCbxxXbc2p2
Rows perpage: 50 w 1-80f8 £ >

Figure86 - Firebase Authentication Admin Page
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7.1.2 Firebase Database

The Firebase Database is the primary form of data storage for the system. Firebase Database
chosen as it is very lightweighhd provides native support in Android Studio. It also inhibits Real
Time functionalitywhich was a crucial design element that ideally suited the project. Firebase
Database is a noSQL database, it uses JSON to hold @lsjéatata in contrast to SQL. This made the
database even easier to develop wimegating the need for an SQL server or equivalent.

'a RSaONAXOGSR A yFirehdseSAuthentRafidh - \ihSrCaluse? ofeatés a new account,
the Authentication braoh will generate a unigue user I@n successful registration, this user id is also
utilized to create a neventry for the user in the Firebase Database. The meivy is created within
GKBsed Gl ofS 6AGK GKS NR2(G vy 2 RBvergttng ihked to éaéh useS ¢ £ &
account can be found within thisewly generated entry/objectnitially, the only details that will be
present are thaiser registration details, although favourite recipes, food items and shopping list items
may be populted and will update as the user uses the application.

The Firebase Authentication branch calso be utilized to store similar user information such as
Name, phone etc. although storing all user data under the one root node in the database seemed a
more appropriate design choicélltimately, this meant that the Authentication branch could be used

for the login/registration and the Databad®anch for any associated user data. Of course, passwords
cannot be accessed by the admin and are not saved indkebdse.

The Intelligent Food Network

Database E Realtime Database ~

DATA RULES BACKUPS USAGE

G hitps:#/theintelligentfoodnetwork firebaseio.com/ o @

theintelligentfoodnetwork + x
- Users

ﬁ 0ZYmIQhCzMTeV5eFK5pDALceD9q2
.. Tn88ITZVRudfSPc73nLs6ucq8FZ2
-- 9w9zmBkd3PMA3c1hXdRYyADoG743
-- UzKkwADYURar2BBJSS5E8z2Uhoy2
- krXEipUrECY4GW7uN48KeqUYksSJ3
- twVBBNBAYSfNKARGVDfaTX16dwn2
- vWXcMEFXquMsQ1HO6fYJEQf0ZXy2
-- yjReuMysSieN2riBBu5CbxXbc2p2

=}.- accountDetails

- accountData
email: “leonmul96@gmail.col
joined: "308/84/2818
g-----name: "Leon Mulvaney
phone: "98852262673
;-----weight: 65"

Q- favourites
- foodltems
- shoppingList

Figure87 - Firelase Database Admin Page
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7.1.3 Firebase Storage

The final branchof the Firebase framework to be utilized wksebase Storage. Firebase storage
inhibits the capabilities of holding a plethora of file types including images, videos, music, pdfs and
much more. The Firebaséosage branch was specifically used within the applicatmrold user
LINEFAES AYF3ASad 2KSy | dza SNJ ONB | HiliSRiofilE Yy Oa A ONE
upload a profile image and complete their profile. This image will then be storEglebase Storage.

The unique user id is also used here to generate a new folder to save the profile image into. For
example, the default path for a usprofile image in Firebase Storage is as follows:

profilelmageséuserld/profilelmage.jpeg

If the user has just recently registered for a new account or they have not yet uploaded a profile image,
a default image dprofilelmages/uploadimage.pigvill appear This is set as the default until a change

is applied. Users may update their user profile imagenuch as they requiewith the changes being
applied instantly.

The Intelligent Food Network Gotodocs @ L
Storage ()
FILES RULES USAGE

G gs//theintelligentfoodnetwork.appspot.com » profilelmages

D Name Size Type Last modified

|:| [ 7n88ITZVRudfSPc73nLs6ucqdFz2/ - Folder -

D [ krxEipUrECY4GWTUN48KeqUYkSJ3/ - Folder -

D D twVBSNEAYEfNKARGVDfaTX16dwn2/ - Folder -

O M uploadimage png 237 KB image/png May 2, 2018

O M uploadtip.png 2098 KB image/png May 2, 2018

D [ vWXeMEFXquMsQ1HOBfYJEQFDZXy2/ - Folder -

D [ yireumyssieNzrisBuSChxXbe2p2/ - Folder -

Figure88- Firebase Storage Admin Page
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7.2 Raspberry Pi

TheRaspbernyPi is one of the most crucial components of the entire system. The Raspberry Pi acts as
a mediator between the RFID tags, the cloud Database and tHeoinApplication. The Pi was an
integral inclusion within development as without it, the entire concept could have been neddted.

tA dziAfAT SR Ay GKAA LINRP2SOG ¢l a (KS aQuadico®d® SNNE t

ARM CPU clocked @2Ghz accompanied by 1GB DDR2 RAM:i\&hd Bluetooth are build in as
standard. A Micro USB cable is used to power the Pi. There is no onboard storsigad the device
supports Micro SD cards.

Figure89- Raspberry Pi 3 Model B

7.3 RFID Controller
TheRIFD controller dd K 2 A OS¢ | AVifaieRES2¥ ®REKA & LI NI A Odzf | NJ O2y
starter kits and is very accessible to beginners whom are new to the concepts of RFID amtleNFC.
Controller communicates with RFID chips via the 13.56 Mhz Frequency band.

[Cesces oo

NE'E LS4 ON9 Cul 0SIMISOU %06 WO

Figure90- RC522 RFID Controller
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7.4 Raspberry Pi Code

7.4.1 Write to Tags
Associated Files

Python B ———

Write.py

Code Snippet
import RPi.GPIO as GPIO

import SimpleMFRC522

reader = SimpleMFRC522.SimpleMFRC522()

while True:

try:

foodType = raw_input('Food Type: ")
expiryDate = raw_input('Expiry Date: ")
category = raw niput('Category:")
data = str(foodType+","+expiryDate+","+category+",")
print ("Now place your tag to write")
reader.write(data)
print("Written")
id,text = reader.read()
print(text)

print "

print "-------- New Item-------*'

print "

finally:
GPIO.cleanup()

Figure91- Write to Tag
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Overview
When theRFIDtags were purchased, they contained no daAdter some research, a library called
6SimpleMFRC522 ¢ | & T 2 dzy RfdetivelKaktéd as ah AMbetd@en tBe Raspberry Pi Python

O2RS YR (KS wcCL5 O2y(NRf f SNWrit€. A aa OIS IfomeB o1 & T

the data could be written to the tag3.he library supports various methods, althoudpe two that
GSNBE Y2aid NBf SOl yReadig2 | WRS)GIDBNE 2SO0 6 SNB a

When the Script is run, the user will be prompted to enter the data that should be written to the tag.

Ly GKA&a OFasSsz G4KS O2YYlF YR (SNXNA ool Jpek2sdz TR { H A2NGESIR L

0 KBxpiyDaté | YR T Eafegdng @ ¢ikKBa aAa adAatt  tNB2F 27
must be manually written with information. The project assumes that in the future, manufactures will
make barcodes redundant, andplace them with RFID or NFC technologies. Instead of barcodes being
written within the manufacturing plant, RFID tags will instead be written and placed onto the
corresponding food items before they ashippedto the Shopping Markets.

Once the user hagnished inputting the details, the details will be written to the tag in a comma
separated fashion. The library only supports the writing and reading of Sfiioigsthe Tags. To

combat this issue, the values are first saved as a single comma separatgf3tr RdzNA y 3 & 2 NA |

They can then be pulled back oiato individual variables during thé w S I Rstage Fibally, the
result will be printed to the screen.
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7.4.2 Read from Tags
Associated Files

Readpy

Code Snippe
import RPi.GPIO as GPIO

import SimpleMFRC522
import time

reader = SimpleMFRC522.SimpleMFRC522()

while True:
try:

id,text = reader.read()
print("TAG ID: " + str(id))
foodType,expiryDate,category,empty= tesqlit(",")
print("Food Type: " + foodType)
print("Expiry Date: " + expiryDate)
print("Category: " + category)
print(*\n")

time.sleep(3)

except Keyboardinterrupt:

GPIO.cleanup()

Figure92- Read from Tag

Overview

¢tKS GwSIRPLIRE teiK2y FAES Aad aAYLI & dzaSRfilei2 08

2y 0S8 | 3t Ay SikhpleMPRCEZE (i AKBNIGNE = S E OrBdd{f methivd Gneefthe &  dzL
values are read from the tag, they arplis into separate variables based on the order they were
GNRAGGSY® ' NBERdzeRptyy (0 6 D& NEZEBRSKONBE 8R &®2Yol G |
process (Théread(¥ method was adding the last comma to tbeategorg variable). One the tag
hasbeen successfully read, the system will wait for 3 seconds before reading another tag. This gives
the RFID controller time to rmmitialize.
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7.4.3 Add & Remove Tag Ddtam Firebase
Associated Files

FirebaseScrippy

Overview
¢ K irelbaseScripty¢ A a 2yS 2F GKS Y2ad AYLRNIFIYyd FAfSa
be added and removed from the Firebase Database.

First, therequired imports are declared and instantiated. The Firebase database is then targle¢ed.
userld associatedith the Pi must be declared at the top of the file. (This tells the Pi which user the it
belongsto¢! & LI NI 2F GKS ARSIFXZ G4KS wCL5 [/ 2yGNRTtf
Refrigerator) A while True loop is then called to infinitely loop arstidh for changes.

Code Snippet

from firebase import firebase
import json

import RPi.GPIO as GPIO
import SimpleMFRC522

import time

firebase =
firebase.FirebaseApplication('https://theintelligentfoodnetwork.firebaseio.com/',None)

reader = $npleMFRC522.SimpleMFRC522()
userld = "yjReuMysSieN2ri8Bu5CbxXbc2p2"

Figure93- Imports and Firebase Declaration

Next, theusersdfoodltems table is pulled from the Firebase Databasel saved.

Code Snippe?

#Get the values from foodltems and save into dict

result = firebase.get('Users/'+userld+'/foodltems’,None)

Figure94 - Pulling from Firebase
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If i K ®oddtems dictionaryis blank, then the system will simply listen for a new tag to be patssed
the controler. The system knows that the users table is empty and that there is no possibility of
duplicate tags, as such the next item to be scanned will immediately be added to the Database.

Code Snippe8

if bool(result) == False:

print "No Items linked to user account”

id,text = reader.read()

foodType,expiryDate,category,empty= text.split(",")

print ("Tag Id: " +ts(id))

print("Food Type: " + foodType)

print("Expiry Date: " + expiryDate)

print("Category:" + category)

print("\n")

firebase.post('Users/'+userld+'/foodltems' {'tagld"id,
'foodType'.foodType,
‘expiryDate":expiryDate,
'category':category})

print "ltem Added to Firebase!"

Figure95- If Table is Blank
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L ¥ foddi®msidictionaryis not enpty, then the system must check and see if a Tag ID already
exists in the Databas®/hen atag is scanned via the RFID controller, two lists are generated. The first

f Aad réotLiset SARA ddza SR (12 Joddked® NP 2 ( i K R Htdyyinidk 823168 ik S
to store all the tag ids currently in the Database. The lists are populated in the same order, i.e. element
G @~ &oothisE (GRINNB & L2 Yy Ra (2ta@ddli€YasSsy & 4 woH6 Ay (K

¢ K$gldLisE A& GKSyYy A0S NlyscéRed tagid bigifg canfoSed @ dadiNaBeyient in

the list. If it matches any element, the location of the matctsasedl y R dcio®& I NRA | o €
RSOf I N&tehé @RS aYIl G OK 201 GA2Yy A& dzaSR ( 2ootHsKldd |
TheN22 G St SYSyd Aa GKSy NBY2JSR RENESMurksiiko 2ythh NS o |
Keys and root elementsannotbe accessed via a value. This is the reasoning behind the generation of
the two lists. (i.e. when iterating through the list, th¢d & @I f dzS§ GKI G A& 3INI 0606

LT GKS OdaNNByidfte aol yySR U ltagldLstRE R ienyisndtinShy | G OK

5FGF6F&aS FyR OlFy 0S5 pbsRR SR dzBiSyzAEnhd GUS caiCbe BBirt theS ¢
previousi S O (i A 2 Raspbédrry Pi Sdanniag GUIP

Code Snippett

for x in range(0,len(tagldList)):
listTagld = tagldList[x]
if id == listTagld:
print "Match"
action = "remove"
firebaseRoot = rootList[x]
else:
print "No Match"
if action == "remove":
print "ltem Removed"
firebase.delete('Users/'+userld+'/fooditems’ firebaseRoot)
else:
firebase.post('Users/'+userld+'/fooditems’ {'tagld'id,
'foodType'.foodType,
‘expiryDate":expiryDate,
‘categay'.category})

print "ltem Added to Firebase!"

Figure96 - Tag Comparisomethod
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7.5 AndroidApplication

The Android Applicatiors the most extensive section of the entire project. The application ties all
sections t@ether and is the primary entry point between theeusind the 10T systenAs expected,
most of the development time was allocated to development of the application. There were many
changes, design choices and issues which arose during develophidsitelements described in this
section can be seen ingh LINB @ A 2GizE The Belbui duyings the final results derived from the
development process.

7.5.1 Splash Screefctivity

Associated Files

Java XML
MainActivity.java activity _main.xml

Code Snippet

MainActivity AppCompatActivity {

@Override
onCreate (Bundle savedinstanceState) {
.onCreate(savedInstanceState)
setContentView(R.layout. )

ActionBar actionBar = getSupportActionBar()
actionBar.hide()

showSplashScreen()

showSplashScreen (){

Handler handler = Handler()
handler.postDelayed( Runnable() {
@Override
run () {

Intent intent = Intent(MainActivity.
startActivity(intent)
finish()

Figure97 - Splash Screen

Overview

The Splash Screen is a vital Ul elentleat is present in almost all higgnd application on the Google

Play and Apple App Store. The Splash Sdnesrbeen set as théMainActivity éas this is the first
activity that loads when the application is launched. (Specified id4heroidManifest.xmlé file). The

splash screen method has been declared within the class and is called upon at the end of the
oOnCreaté)¢ method. The action bar has also been programmatically hidden for this view. The splash
screen lasts for approximately 3 secomd$eclaed aslDELAY a L [ L { 9 &t thdt&p{ofethe class.

Orce the 3 seconds has elapsed, tfieogire activity will load and the Splashscreen will terminate
using thedfinish(}¢ command.
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7.5.2 LoginActivity
Associated Files
NEVE XML
Loginjava activity _login.xml

Code Snippet

.signinWithEmailAndPassword( )

.addOnCompleteListener( OnCompleteListener<AuthResult>() {
String =
@Override
onComplete ( @NonNull Task<AuthResult> task) {
(task.isSuccessful()) {

Log. d(
FirebaseUseru ser= .getCurrentUser()

Intent intent = Intent(Login. Home.
startActivity(intent)

{
Log. W

Toast. makeText (Login.
Toast. ySshow()

task.getException())

Figure98 - Login

Overview

The login activity is loaded directly after the Splash Screen timer has elapsed. The Login activity allows
users to Login to their account using the credentials Email and Password. Users may also navigate to
the Registration sectiorat the bottom of the Ul.This class creates an instance of Firebase
Authentication and establishes a connection with the associated Firebase Authentication branch once
0KS dzaSNJ FGaSyLiia G2 2 3dbghtbs ¢ KEA QIR dafiidassbsSal K 2
supported by Firebase AuthenticatiorDnce a user enters their credentials and attempts to login,
their inputs will first be checked to see if they meet the underlying credential criterial i.e. if an email
entry does not contain an @ charactr if password is blank then the user will be prompted to enter
the correct credentials.

If these credentials meet the required criteria, a connection with Firebase will then be estalitished
aA3dy (GKS dzaSNI Ayid2 G KsgnitWibEWailAhdPSsswordiNSod a8 tFidS/RE
LI & & SR (i K SEmaliE NI FaSsiv@ad\Ehis will return a successful or unsuccessful response.

If the successful response is received the user will be provided access to their agcpoogtessing

onto the homa.J- I Baine.javéd 0 ® LT |y dzyadzOO0SaaFfdzZ NBaLkRyas$s
and asked to reattempt to sign in.
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7.5.3 RegisteActivity

Associated Files
Java XML
Registeljava activity_register.xml
ModelUser.java

Code Snippet

.createUserWithEmailAndPassword(
.addOnCompleteListener(Register.
OnCompleteListener<AuthResult>() {
@Override

onComplete ( @NonNull Task<AuthResult> task) {

('task.isSuccessful()) {
Toast. makeText (Register. + task.getException()
Toast. JShow()

}

Toast. makeText (Register.
Toast. ySshow()

String userld = .getUid().toString()

ModelUser newUser = ModelUser(

Map<String ModelUser> newUserDetails = HashMap<>()

newUserDetails.put( newUser)

.child(userld).child( ).setValue(newUserDetails)

startActivity( Intent(Register. Home.

finish()

Figure99 - Register

Overview

The Regtsation Activity can be accessed via an option at the bottom of dbegirg activity. The
registration activity allows new users to create an account. This section asks users to enter some
required information such as Name, Email, Phone and Passwordmidieaad password will be used

as part of the Login process in the futuréhe Registration activity utilizes both Firebase
Authentication and Firebase Database.
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When a new user enters their details, a call to the Firebase Authentication bisumctiertaken. The

I dzil KSy (A OF (cheatgUse\ityEMailAngRAssword()s passed the newly entered email

and password. Similar to the logaativity - a successful or unsuccessful response will be returned. Of
course, this section also inhibits the capapitio interpret incorrect entries such as emails missing
characters @ and passwords being blank. This section ignores the weight input as it is entirely optional.

If a successful response is returned, a new user account will be created in the Firebasidatibn
branch. The user id will then be grabbed and used to create a new entry in the Firebase dgiabase.
2O0SNDASE 2F GKS &aiNUzOGdzNBE 2F (GKAA RI ErebadeaS OF y
Database& Ul fields Name, Email, Phone and Wieigill be grabbed from the Text Inputs, casted
G2 I a2 RModelUSdrjavi SR y&R GKSy LI I OSR Ay | | FaKYlL® ¢
the Firebase Databas@his effectively creates a new user table with the root node biagewly
generated uer id.

If an unsuccessful response is returned, the user will be notified that the Registration has failed. The
input error handling will be applied before any contact is established with Firebase Authentication,
therefore this response would indicate thie user is attempting to use an already in use email.
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7.5.4 HomeActivity
Associated Files
Java XML
Homejava activity_home.xml

Code Snippet

openMyFoodNetwork (View view){
Intent intent = Intent( FoodContents.
startActivity(intent)

openSho pping (View view){
Intent intent = Intent( Shopping.
startActivity(intent)

Figurel00- Home Activity

Overview

On successful login or registration, users will be directed to the homepage. Thephgmdoes not

hold much functionality as it is only used as a mediator to allow users to navigate to other sections.
There are a couple of methods which are called when the icons are clicked. These methods have been
G A ( 6pénRr SéctionName T 2 NJ ®penSkdpiiing®  SrteCample snippet above displays

two of these methods. These are basic intents that are used in Android to do something, i.e. pass
content, open another class etc.
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7.5.5 My Food Networldctivity
Associated Files

Java XML
FoodContentgava activity_food_contentsxml
ModelFoodIitem.java adapter_food_item_layout.xml

AdapterFoodltem.java

Code Snippet

getContents () {

.addValueEventListener( ValueEventListener() {

@Override
onDataChange (DataSnapshot dataSnapshot
.clear()

(DataSnapshot ds : dataSnapshot.getChildren()) {

String type = ds.child( ).getValue().toString()

String expDate = ds.child( ).getValue().toString()
String category = ds.child( ).getValue().toString()

ModelFoodItem newltem = ModelFoodltem(type
expDate , category)

}

Figure101- Pulling Data from Firebase

.add(newltem)

Overview
¢ K $1y Bood Network | OGAGAGE A& dzaSR (2 RAaLIXFe ff GK

S
informationisk £ £ LJdzft t SR FTNRY (KS @add&!l ¥ySaFISRF dRai&Ke ye 3

table (Root = user id). When a user is signed in, the user id will be used to grab the corresponding
data from the Database associated with their acco(ihis activity ifomposed of many functions:

Grabbing Values from Firebase
I YS{K2 RetCohtdnfE SR ad dza SR G2 3INI o6 GKS @I fdzSa FTNRY
gA0KAoOACréakES YaS G K2R a2 AG OF y LJ N&nSnstahtelotthel & &2 2y

Firehk S RIGFolF &S Aa ONBdvalusRentLisieh&y A A KO YEERDRCEC KA a

proprietary Firebase function which allows the Android device to grab any required data. This
method also acts as an active listemgznce the method is called it witifinitely listen to changes.

As such, any updates to the database can be seen live on the Mobile application. (One specific use
case would bavhen a user adds or removes items via the RFID controller).

' FGSNI GKS t AadSy SN A ambageliwil bepiied dbwn it ¥id apflidatm ¢ 2 T
Snapshot is effectively a duplicate image or instance of the database at the current moment in time.
CKAE a{yllLlAK20¢ ogAff 2yte K2fR RFEOGlI Faaz20Al 4GStk
pulSR FNRBY CANBolasSs GKS RIGE Aa { Maelfelteh@NE dza K
This model isaved into an arraylist of objects. The arraylist is thassed to a custom adapter

Ol f AdaferFdodlitem.java. The custom adapter utilizes tladapter_food_item_layout.xmg

file to display the data. This process of grabbing data from Firebase, saving it to a new object and
passing thebject listto the custom adapter has been used extensively throughout the prejgst
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such the associated presses have been covered in detais almost all the custom adapters follow
the same methodology

' y2 (i KSNIJ S@Sy addValueEiestyisteNdrForSingle\aReEvent) K & | £ 42 0SS\
throughout development. This function only pulls data from lf&e once.

Filter By Category

This section also supports filtering of food items via Cateddrgre are 4 primary categories titles
&Poultry¢ &ruit and Veg Daigg | Migt.é @ layy 6f$he categories from thérop-down
menu are selected, the ligt searchethrough- with all items that do not hold the specified
categorybeingremoved. The updated list is then passed cnuere to the custom adapter so it can
be displayed on the UL.

Code Snippe?

.size() i++){
.get(i).getCategory().equals(

.remove(i)

Figurel02- Filtering by Category
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7.5.6 Recipes List Activity
Associatel Files

Java XML

RecipesFromFoodConterjtsra activity_recipes_from_food_contentsml
ModelRecipeFromingredient.java adapter_recipes_by_ingredient_layout.xml
GetRecipesBylIngredientApi.java activity_similai_recipe.xml

AdapterRecipeBylIngredients.java
SimilarRecipe.java

Code Snippet

.execute( )-get()

(InterruptedException e) {
e.printStackTrace()

(ExecutionException e) {
e.printStackTr ace()

Figurel03- Making API Call

Overview
The recipes list activity is used to display a listing of recipes returned from the Spoonacular API. This
Ulis utilized for two endpoints:

1. Recipes via Ingredient
2. Similar recipes via id

Both classe@RecipesFromFatContents.java and dSimilarRecipe.javé) operate in the exact same
manner- the only difference being that one uses the ingredient to make an API call, whilst the other
uses aecipe id To describe this exampléhe 6RecipesFromFoodContents.jaéva O fillbé dsedd

ThS RécipesFromFoodContents.jaéeass isalled,and it is passed the corresponding daten this
case it will be passed the ingredient the API is to search recipes for. Once the class has retrieved this
ingredient, itwill createa new sting url. This ingredient will be combined to this string url.

This url is then passeak a parameter to théGetRecipesByIngredientApi.jaga O {Thisichs® is

used to make GET requests using the Android device. Any networking operations on Angyioidmm

on an alternative thread as the Ul and other components are allocated the main thread. This reduces
latency and errors within the application. As such, this get Request class extends the android
AsyncTask library.

GetRecipesBylngredientApi AsyncTask<String Void , String> {
String =

@Override

String  dolnBackground (String... params){
String stringUrl = params| ]
String result

Figurel04- Extending ASyncTask
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Once the APl call has succesgfulexecuted, the result will be sent back to the
oRecipesFromFoodContents.jaéelassvhere it is saved as a stridgésulte The result from the API
must be parsed to the correct format for display. Initially, the result is in JSON featthbugh it &
saved as a string. The first thing to be done is to parse the String to JSON. This was done by passing
the String as a parameter to the JSONArray class. Next, the JSON array is looped and the required
variables are saved into strings. The Strings are nthpassed into the object
oModelRecipeFromingrediefavaé. Next, the model is saved to a list of objects to which it is finally
LI NESR (2 GKS | L dadaptedrecipésSy DaEdien? Myolt.RiHdIG S NI &

N.B Almost every APl GET request perforrtitedugh the applicatiorusing the Spoonacular API
utilizesthe sameregimeg KSNBEAY | &a0GNAyYy3 dzNRA A& LI aasSR G2
original class saved as a string and parsed to the Ul.

= JSONArray(
(JSONEXxception e) {
e.printStackTrace()

i= i< Jength() i++){

{
JSONODbject jsonObj

jsonObj = .getJSONODbject(i)
id = ( ) jsonObj.get( )
String title = (String) jsonObj.get(
String imageUrl = (String) jsonObj.get(
ModelRecipeFromingredient recipe =
ModelRecipeFromingredient(id title imageUrl)
.add(recipe)

(JSONEXxception e) {
e.printStackTrace()

Figurel05- Getting API Result and Pargito Object
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7.5.7 Recipe Details Activity
Associged Files

Java XML

RecipeDetailgava activity_recipe_details.xml
GetRecipeFromldApi.java adapter_ingredients_layout.xml
Adapteringredients.java adapter_instrucions_layout.xml

Adapterinstructions.java
Modellngredient.java
Modellnstruction.java
GeSimilarRecipesApi.java

Overview

The Recipe Details activity is one of the most extensive sections in the entire applitatiakes use

of a largenumber of elementsand links to a host of different sections encompassing varied
functionalities Therefore- to adequately cover everything, this section will be segmented into
multiple subsections.

PullingRecipe Detailsrom API

ThedRecipeDetails.java  Odttilizés & unique recipe id to make a call to the API. The ARiletall
follows an almost identical @A YS 2F | & 2dzif Ay SR RedpesiLktctivitp® @ S
The only difference is that the url holds a unique recipe id and targets a different spoonacular API
SYRLERZAY (P ReyipeBekasfuimr Of K S adrekipe idLIhia igs farsed-to the url. The

dzNI Aa GKSy LJ aa SEetRedpeFromibapifeday HF $ Muaim2 ¢ KKSS N& a dz
string, then casted to JSON to which it can be manipulated before it is plarséidplayto the UL.

Code Snippet 1

.execute(

(InterruptedException e) {
e.printStackTrace()

( ExecutionException e) {
e.printStackTrace()

Figurel06- Making API Call
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Parsing Data from API Result to Ul

The API result returns a significant amount of information, therefore it had to be segregated into
RATFSNBY (G aSOiA 2KegipeDeatakisavéa S A0 AF2NBEY Ay GKS &

1 The Top Section(Holds the Recipe Image, Title, Icamal lists details such as preparation
time, cook time, servings and weight watcher smart points). These values are the first to be
pulled from the API result. When developing the application using this endpoint, some crashes
occurred. This was primarily beuse some recipe results contained differkaynames. Most
2F GKS NBOALISA NE O gmepaatRnMD@esl | IiepeRiRgMiduted - | S & 3
althoughl  a Yl £ | Y2 degdyinMn2tesii | AySBRSIKGRd ¢2 0O02Y06 !l i
if-else clausewas formulated. This resolved the issue immediately. There were many
occasions throughout development wherein similar issues occurred. As most issues were with

the API, there was very little to be done except implement eithetsé or trycatch clauses
into the Android code.

Code Snippet 2

JSONODject(

.getString( )
.getString( )
= .getString(
= .getString(
.getString( )
.getString(

) &&

.getString(

.getString(

.getString(

Figurel07- Handling Errors from APl Result
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1

The Ingredients SectiaqLists all the ingredients associated with the current recifiee next
section to be parsed to the Ul was the ingredients. The result from the API was composed of
multiple nested JS arrays, with some objects holding even more arrays. The ingredients
array had to be looped through so a new JSON array was created. This JSON array was then
looped through to grab the required data. The data was saved into variables, these variables

werel KSy &l SR | a IModélBgredinije®& @i 90 IOKE R 64 262 S (

to a list of objects. The list was then passed to the custom adapter labelled
éadapter_instructions_layoutxmd &2 AG O2dZ R 0SS LI NBRSR G2 0

Code Snippet 3

JSONArray extendedIngredientsArray = .getJSONArray(
( i= 0; i<extendedIngredientsArray.length() i++){
JSONDDbject object = (JSONODbject) extendedIngredientsArray.get(i)
String originalString = object.getString( )
amount = object.getDouble( )

String unit = object.getString(
String nhame = object.getString(

Modellngredient ingredientModel =
Modellngredient(originalString amount , unit , name)
.add(ingredientModel)

Figurel08- Saving Ingredients to Object

1 The Ingructions Sectiorg, Lists the procedures which should be followed for the recifiee
AyaidNdzOiGA2ya aSOGA2y 62N & AngredieisSec8dadth@
only exception being different variables pulled from the JSON array anddoasse different
model list and custom adapter. oldstructionModel.jav&X instructionsList X
cadapter_instructions_layout.xnd).

Code Snippet 4

JSONArray analyzedInstructions = .getJISONArray(
JSONODbject instructionsObject = (JSONObject) analyzedInstructions.get(
JSONArray instructionsObjectArray = (JSONArray) instructionsObject.g

( i= 0; i<instructionsObjectArray. length () ; i++){

JSONODbject object = (JSONODbject) instructionsObjectArray.get(i)
String stepNumber = object.getString( )
String instruction = object.getString( )
Modellnstructi on instructionModel =
Modellnstruction(stepNumber instruction)
.add(instructionModel)

Figurel09- Saving Instructions to Object
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Add recipe to Favourites

A heart icon at the top of the Action bar allows users to add a recipe to theourites. This
functionality grabs the current Recig@itle¢, idé anddmage URE These details are then saved as
variables, then passed to a Hashmap. The Hashmap is then pushed to the users favourite table in the
Firebase Database. This method Wit check if the user has the recipe in their favourites. The
method compares the new recipe id to all the mseadyin their favourites. If it matches (recipe is
already in favourites), then the user will be notifijethd a duplicate entry will notdbadded. If the
NEOALIS Aa y20 Ay (KS dzaSNRa FlI @g2dz2NAGSas GKS y

Code Snippeb

(addRecipeToFavourites.equals( N
String itemld = .push().getKey()
Map<String , String> ingredientHmap = HashMap<>()
ingredientHmap.put(
ingredientHmap.put(
ingredientHmap.put( )

.child(ite mld).setValue(ingredientHmap)

View view = findViewByld(R.id.
String message = +

duration = Snackbar.
showSnackbar(view message, duration)

{
View view = findViewByld(R.id.
String message = +

duration = Snackbar.
showSnackbar(view message, duration)

Figure110- Added to Favourites Snackbar Notification

Share Recipe

The share recipe icon is located at the top of the Ul as part of the actioffbarshare option grabs

the current recipe URL from the rdsand passes it ta new intent. The new intent enables the user

to choose what platform they would like to share the recipe on. Options include, Whatsapp, Email,
SM&etc.

Code Snippeb

shareRecipe ()}

Intent sharelntent = Intent(android.content.Intent.
String recipeData =
+

sharelntent.putExtra(Intent. recipeData)
sharelntent.setType(
startActivity(Intent. creat eChooser (sharelntent

)

Figurelll¢ Share Recipe Intent
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Add item to shopping List

The add item to shopping lishethod alows users to add an item from the ingredients list to their
shopping list. When a user clicks on any ingredient, an AlertDialog menu will display and give the
option to add to shopping lisThe add to shopping list method works similar to the Add to dieives

in the way it compares the Firebase data and the proposed newly addedcdatahis case the
ingredient string. Both strings are first concatenated to lowercase and then trimmed before the
comparison. If the strings match, then the item is alreadthe shopping list and is not added. If the
strings do not match, the new item is added to the shopping list.

Code Snippet?

(addltemToShoppingList.equals( N
String itemld = .push().getKey()
Map<String , String> ingredientHmap = HashMap<>()
ingredientHmap.put( StringUtils. capitalize (
.child(itemld).setValue(ingredientHmap)

View view = findViewByld (R.id.

String messa ge = +

duration = Snackbar.
showSnackbar(view message, duration)

Figurell2- Adding New Item to Shopping List
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Ingredient List Icorand Greeningredient Text

Another feature associated with the ingredients list is the leggpions ability to parse an icon at the

side of the ingredient. This icon is an image of a shopping tralejindicates that a user already
holds theingredient in their shopping list. This feature is achieved by passing a string list to the custom
adapter. When the adapter is parsing tvaluesit first checks if the value it is passing matches that
already in the database. The custom adapter not only checks if the item is in the shopping list, it also
checks if the item is currently in thiz& Shede; if so, the ingredient will be highlighted in gregh.

the ingredient is in both the users home and in the shopping list, it will be highlighted green, with a
shopping trolley icon placed at the right side.

Code Snippe8

.contains( .get(i).getingredientName().toLowerCase().tri

(
mO

tvingredient.setTextColor(Color. parseColor ( )
tvingred ient.setText( .get(i).getOriginalString())

{

tvingredient.setText( .get(i).getOriginalString())
.contains( .get(i).getingredientName()){

alreadylnShoppingListlcon.setBackgroundResource(R.drawable.

}
{

Figurell3- Setting the Icon and Colour through the Adapter Class

Similar Recipes

The similarecipesbutton at the bottom of the page allows users to view similar recipes to the one
they are currently viewing. This once again makes use of the Spoonacular APl. The processes are
identical tothoseoutlined above irdRecipes List Activigyg the onlydifference being the fact that a
recipe id is used to search for recipes as opposed to an ingredient.

Code Snippe®

openSimilarRecipe 0f
Intent intent = Intent( Simi larRecipe.
intent.putExtra( )

startActivity(intent)

Figurell4- Similar Recipes Method
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7.5.8 Shopping List Activity
Associated Files

Java XML
ShoppingLisfava activity_shoppig_listxml
AdaoterShoppingList.java adapter_shopping_list_layout.xml

ModelShoppingListitem.java

Code Snippet
@Override

onDataChange (DataSnapshot dataSnapshot) {
.Clear()
.clear()

(DataSnapshot ds : dataSnapshot.getChildren()) {
String item = ds.child( ).getValue().toString()
ModelShoppingListlitem shoppingListlitem =

ModelShoppingListltem(item)
.ad d(shoppingListltem)
.add(item)

.setAdapter(

.setAdapter(
isShoppingListEmpty()

Figure115- Getting Shopping List and Parsing to Ul

Overview

The shopping list activity is used to show users what items they have in their shopping list. This section
g2N] & DSNE NMy\ARgod Nétvaik dcivityasitSisesithe exact sanfiérebase method to

grab a snapshot of the database. The pulled data is saved as an object called
éModelShoppingListiterh ® ¢ KA &a 2062S0O0 LI aaSR G2 |y 202504
be parsed to the Ul. The custom adapter séia grid vew as opposed to the listview seen in other
sections! aSNE YI & | faz2 | RR AU SRegipeDetailsingtivita 2 MIOYIIA V2 gl fi
clicking on the plus icon on the Actitwar. If they click the icon, AlertDialog will pop up/Nhen a user
attempts to add a new item manually, the method will first check to see if the item is a duplicate
before posting to the Firebase Database.
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7.5.9 Shopping LisRecommendatiorctivity
Associated Files
Java XML
ShoppingListRecommendation.java activity_shopping_list_recommendation.xml

Code Snippet

( i= 0; i< .size() i++){
String shoppingListltem = .get(i).toString()
(

.contains(shoppingListitem)){

.add(StringUtils. capitalize (shoppingListltem))

Figurel16- Generating Shopping Recommendation

Overview

The shopping list recommendation class oit@ NB  dzii A dddVhl$eBveniLikténérad YS G K2 R
FNRBY (GKS CANBoOlF&S 51 G ol afodiems NI dfiBppingList & yi Il 1004 K 2
pulled from Firebase¢t KSaS @I f dzS&a ' NB GKSy &l fo&ikemsligi 21 yiRs 2
6shoppingList ® ¢ KS (g2 fArAadta NB f22LISR (GKNRdzZAK | yR
F22R CaricBY®W At 0SS dzaSR (2 FRSratd ddpoesntinkdh liss2thehd: NR
this food itemis/ 2 G | R R Sétomim2ndatiéhSst & ¢ KS YSG K2R S @0Okhyz (S 3
the user has carrots in their shopping list, but also already has carrots in theig ahezefore they

do not requie Carrots on the next shopping trip. Of course, if an item is on the weekly shopping list,
yet notin the home- thenit is saved into the recommendation listhe recommendation list is then

LI NESR (2 ShepBinglidt Aclivilgy ®1 KS &
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7.5.10 RedpesActivity
Associated Files

Java XML

Recipegava activity_recipesxml
FavouriteRecipes.java activity_favourite_recipes.xml
ModelFavouriteRecipe.java adapter_favourite _recipes_layout.xml

ModelRecipeFromingredient.java

Overview

The Recipes Activitsection can be accessed via the homepage. The recipes activity has 3 primary
functions:

1. To generate a Recipe Recommendatfi®his will be listed in its own section belawd titled
oRecipe Recommendatidh

2. To allow users to navigate to their Favourite iRes

When a userclicks dvView Favourite Recipési KS& | NB 0 NRwiHit Recipe® (K $

activity. This activity pulls down a snapshot of all the users favourite recipes. The recipes are
saved as objects, then saved into an object list. This objei passed to the custom adapter
éadapter_favourite_recipes_layoutxrsl a2 Al OFy 0S8 RARabrited SR
Recipes activity allows users to View and Remove recipes from their favourites.

Code Snippet

removeFavouriteRecipe 0f

.addValueEventListener( ValueEventListener() {
@Override

onDataChange (DataSnapshot dataSnapshot) {
(DataSnapshot ds : dataSnapshot.getChildren()) {
String firebaseld = ds. child( ).getValue().toString()

String recipeTitle =
).getValue().toString()
(firebaseld.equals( it
String key = ds.getKey().toString()
.child(key).removeValue()

Figurell7- Removing a Favourite Recipe
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3. To allow users to seardbr a Recipe via ingredient
When a uselOf A O1 & Seargh Récipé&s B LIGA2Y X |y | f SNISALFE 23
search functionalityAfter the user submits the ingredient they would like to view recipes for,
an AP| GET request is made. This APISequii  dzii A £ A T SRecipésvia InrediRétJ2 A v
onceY2NBd ¢ KS dza SNJ 6 A f RecipeKkLity | aOSi ANBAdz®eS B 2d&i t hK/
sectiontitled éRecipes List Activity 0 ®

Code Snippe®

.setOnClickListener( View.OnClickListener() {
@Override

onClick (View v) {
AlertDialog.Builder alert = AlertDialog.Builder(Recipes.

EditText searchEt = EditText(Recipes. )
alert.setMessage(

alert.setTitle( )
alert.setView(searchEt)

alert.setPositiveButton( Dialoginterface.OnClickListener()

onClick (Dialoginterface dia [o]s] whichButton) {

= searchEt .getText().toString()
openRecipesFromFoodContents()

Figurell8- Recipes Search Dialog
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7.5.11 Recipe Recommendation

Associated Feés
Java XML
Recipes.java activity_recipes.xml
ModelFavouriteRecipe.java

Overview
2 KSy ReCifesjava Oflaa A& f2FRSRX | NBO2YYSYRIGAZ
functionality is based off the recipes a user currently has in their favourites
f CANRGZ | ayllLladakK2d 2F (0KS dzAaSNDa Fl @2dz2NRGS
T ¢KS RIFIGlF Aa (GKSy avod@Ea&RouliteRecipy 202S0G OF tf SR
T ¢KAAa 202S0G Aa (K SayouriteRRiPeRLISI2 'y 2062S0G fAa
1 The Math.random() function is used to pekandom number
1 This random number will be between 0 and the list size
1 Therandom number is selected and the recipe object corresponding to this number is grabbed

from the list

The recipe id is taken from thandomly selecte@bject

The id is passed tdveé API (Endpoint: Similar Recipes via ID)

9 The API will return 10 similar recipsavedinto another list (This can be changed but is
currently limited to 10 results)

1 The Math.random() function is again applied (with the number betwe®nob 0 and the API
result list size)

1 The similar recipe corresponding to the random number is pulled from the list

1 Finally, the resularedisplayed in the Ul

= =4

Ly aK2NIzZ I NFyR2Y NBOALS FTNRY (KS dzaSNDa
to grab similar recipgto the selected favourite. A random similar recipe is once more grabbed
from the similar recipes list and presented in the UI.
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Code Snippet
= dataSnapshot.getChildrenCount()

= Random()
.nextint(( )+
String idForSimilarRecipeApi =
.get( ).getRecipeld()
String titleForSimilarRecipeApi =
.get( ).getRecipeTitle()
.setClickable(

+idForSimilarRecipeApi+

= .execut e( ).get()
(InterruptedException e) {
e.printStackTrace()
(ExecutionException e) {
e.printStackTrace()

= JSONArray(
(JSONException e) {
e.printStackTrace()

i= i< Jength() i++){

{

JSONODbject jsonObj

jsonObj = .getJSONODbject(i)
id = ( ) jsonObj.get(

String title = (String) jsonObj.get(

String imageUrl =
jsonObj.get(
ModelRecipeFromlIngredient recipe =
ModelRecipeFromingredient(id title imageUrl)
.add(recipe)

(JSONException e) {
e.printStackTrace()

.nextint( .size())+
= -get( )-getld()
String similarRecipelmageUrl =
.get( ).getimageUrl()
String similarRecipeTitle =
.get( ).ge tTitle()

Picasso. with (Recipes. ).load(similarRecipelmageUrl).into(

.setText(similarRecipeTitle)
.setText(titleForSimilarRecip eApi)

Figurel19- Recipe Recommendation Method
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7.5.12 Nutrients Resulté\ctivity& Views
Associated Files

Java XML
NutrientsResult.java activity_nutrient_resultxml
ModelNutrientsResuljava adapter_nutrients_resulkml

GetNutrientsApi.java

Overview

The dNutrients Results Activity ukedl to present the user with nutritional values based on their
search criteria. This section of the application utilize&s tddtritionix¢  I¢ anbther API which is used

solely for making GET requests to return nutritional values. It was decided that a second API would
increase variationithini KS 328 3GSY® ¢ KS SNaRtioimA/glies viayFoodZByged K S NJ
As expcted,the response from the APl is different from that of Spoonacular.

2 KSy | dza S NatrertdR¢silts Ackivily i KSe& | NB LINBASYGSR gAGK
search for any food item they can imagireg.Apples, Oranges, Chicken, Curry etc.
¢CKS &aSIFNOK adGdNRAyYy3 gAf (GetblfirierishNgi.javd S R THisildss Wil akeS R (
I OF f fNutdtignix AmES a9y R G KSy NBGdzZNYy | NBaALRYyaSed ¢KAa
as it returns an object saved into a Hashmapmpposed to a JSON formatted string. Initially, this
caused some issues as the multiple maps and objects needed to be created in order to pull out the
required data. Once the data is pulled out from the result HashMap it is casted to an object called
émodelNutrientsResuf ® ¢ KA & Y2RSf Aa &l @SR Ayid2 y 202S(
Odza i 2 Y kdapterJiuBididts cresults.xml  F 2 NInB& QLI | &

This section can be not only accessed from the homepage, but also in many othervithoeshe

FLILIX AOF A2y A®dSd ! aSNE OF y MjrddNetodks IShopping@lyst R
Iy Recipe Detailssectims. These sections will display AlertDialogwhen the user clicks on the
corresponding food item. This Dialogfwil LINE @A RS View Slutriidril Ihf@ yOnde 2lickéd,

the same processes outlined above will be appliestcept the user will be routed tdhe
éNutrientSearch.java | OGIAYWA KRSy G A ONutrients Resulisgavéiadtidty, ndinus the

seach bar.The below example shows the AlertDialog shown when the user has clicked on the

| 2 NASNI RA &K Ay 3 NBEBgeBetails.jata2 O IONS\RIANY ®i KS

Ingredient: Horseradish

Add to Shopping List

View Nutritional Info

Figure120- Ingredient Options
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Code Snippet

{
= GetNutrientsApi().execute(

setData()

(InterruptedException e) {
e.printSta  ckTrace()

Figurel21- Making API Call

Code Snippe®

setData (){
ArrayList<Object> foods = (ArrayList<Object>) .get(
Map<Object , Object> contents = (Map<Object Object>) foods.get(
ArrayList<Object> item = (ArrayList<Object>) contents.get(
Map<Object , Object> foodltem = (Map<Object Object>) item.get(

Map<Object , String> imageUrlObj = (Map<Object String>)
foodltem.get( )
String imageUrl = imageUrlObj.get (

String food_name = foodltem.get(

String serving_qty = foodltem.get(

String serving_unit= foodltem.get(

String serving_weight_grams = foodltem.get(
String calories = foodltem.get(

String total_fat = foodltem.get(

String saturated_fat = foodltem.get(
String cholesterol = foodltem.get(

String sodium = foo ditem.get(
String total _carbohydrate = foodltem.get(
String fibre = foodltem.get(

String sugars = foodltem.get(

String protein = foodltem.get(

String potassium = foodltem.get(

ModelNutrientsResult modelNutrientsResult =
ModelNutrientsResult(imageUrl food_name , serving_qty serving_unit serving_weight_
grams

calories total_fat saturated fat choleste rol , sodium , total carbohydrate fibore |, sug
ars , protein potassium)

Figurel22- Saving Data from API to Object
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7.5.13 View User Accourictivity
Associated Fés

Java XML
UserAccount.java activity_user_account.xml
Overview

z

¢ K §setAccountjava | OGABGAGEe Aa dzaSR (2 RAaLI}Xl e Fff (K
signed in userThis activity provides an overview of the entire user accaudigting information:

1 Profile Image

Name

Email

Phone

Count of Food items in home, Favourite recipes & Shopping List Items
Date Joined the platform

Weight

= =4 =4 -4 4 =9

This class utilizes the 3 branches of Firebase:

Firebase Authentication is utilized to grab the userBg. grabbing this id, the users table in the
database can then be referenced before a snapshot is taken.

Code Snippet

= FirebaseAuth. getinstance ()

= .getUid().toString()

Figure123- Getting User ID

Firebase Database is used to pull down key information such as Name, email golaothe counters
(Shopping List, Favourite Recipesjc. Once again, and identical to other sections the
dvalueEventListendr FTdzy Ol A2y A& dziAf AT SR (2 Lzt R2gy |
passed to the Ul. One minute difference here being the absence of Listviews. Listviews were not
required for this section as there is effectively only one object in this view (The @ser. the values

are grabbed, they are placed in their designated placeholdédrs.counters were formulated using

the same methodology, although instead of grabbing val@ecounter was created and incremented

for each value in the snapshot.

Code Snippe?

(DataSnapshot ds : dataSnapshot.getChildren()) {
= ds.child( ).getValue().toString()
= ds.child( ).getValue().toString()
= ds.child( ).getValue().toString()

= ds.child( ).getValue().toString()
= ds.child( ).getValue().toString()

Figurel24- Getting User Details
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Code Snippe8

(DataSnapshot ds : dataSnapshot.getChildren()) {

Figurel25- Popularing Counters

Firebase Storage is used here to pull the user profile image into the ImageView. An instance of the
Storage branch is created. A proprietary fungtid & (i 5 2 ¢ y t 2slpiovided by thé Firebase
Storage class is then used to grab the currently signed in users profile image. Once again, this section
is heavily dependent on the User id provided by the Firebase Authentication branch. If the user has
not yet uploaded an image, the default image will be pulled from the Storage beartthe user will
GKSYy 6S y20AFASR (2 &/ 2YLX SGS GKSANI LINPFAL SE ¢

Code Snippett

getUserimage () {

.child( 1 A )-getDownloadUrl()
.ad dOnSuccessListener( OnSuccessListener<Uri>() {
@Override
onSuccess (Uri uri) {
Picasso. with (getApplicationContext()).load(uri).into(

}).addOnFailureListener( OnFailureListener() {
@Override
onFailure ( @NonNull Exception exception) {
String uploadTiplmage =

Picasso. with (getApplicationContext()).load(uploadTiplmage).into(

View view = findViewByld(R.id.
String message =

duration = Snackbar.
showSnackbar(view message, duration)

Figurel26- Pulling a User Profile Image and Parsing to Ul usingd@icas
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7.5.14 Edit User AccourActivity
Associated Files

Java XML
EdtAccountjava activity _edit accountxml
Overview

Users have the option to edit and customise their account. This functionality can be accessed through
0 K $Jserdccount.java activity. The loading of data into this section is identical to the section
odzi f A y S RUsérAcébdhSjavéd githe only difference being that the information is pulled into
EditText fields as opposed to TextView fieklezbase Authentication, Database and Storageuaesl
oncemore to grab the user id, data and profile imagéis information is then parsed to the UI.

From here, a user may change their profile image. This functionality can be utilized by clicking on the
current profile image (If the user has not yet uploaded an image, the default image will be used as a
placehd RS ND @ 2 KSy (GKS Odhdoselmaga@methaB B tadledl. STNSRethodl
creates a new intent which allows the user to select a new image to upload from their Android device.
The image can be uploaded via the in build File Storage Navwrigadine, or the Device Gallery. In
either case, when the image is selected, it will be passed back to the application and parsed to the
ImageViewso the user can preview the changes

Code Snippet

chooselmage (View view){
Intent intent = Intent()
intent.setType( )

intent.setAction(Intent.
startActivityForResult(Intent. createChooser (intent

Figure127- Upload Image Intent

Code Snippe?

(requestCode == && resultCode ==
&& data != && data.getData() != )

= data.getData()
{

Bitmap bitmap = MediaStore.Image s.Media. getBitmap (getContentResolver()

.setimageBitmap(bitmap)

Figurel28- Setting Image into Preview
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One the user has editedéir proA f S (G KSy OFy &l @S { Kpdat©mdfig 3 S &
button.¢ KA & odzi 2y YI 1 SauptateProfie iicarespdodng MiSrindiéhRs &
grabbed from the viewg this includes the image and updated user details. The Imagedadsgd to
Firebase Storage where it overwrites the old image. The Dgtalidbed and saved to an object called
ModelUsejavaé @ ¢ KS 202SO00G Aa al @SR Ayd2 + 1 }FaKyt
Firebase Databasender the root userld

Code 8ippet 3

StorageReference ref =
.child(
ref.putFile(
@Override

Toast.

.addOnSuccessListener(

+ + .toString())

OnSuccessListener<UploadTask.TaskSnapshot>() {

onSuccess (UploadTask.TaskSnapshot taskSnapshot) {
makeText (EditAccount.

yshow()

Figurel29- Uploading Image to Firebase Storage

Code Snippett

ModelUser updatedUser =
Map<String
updatedUserDetails.put(

.setValue(updat

ModelUser> updatedUserDetails =

ModelUser(
HashMap<>()
updatedUser)

edUserDetails)

Toast.

makeText (getApplicationContext()

Toast. Yshow()

Figurel30- Updating Details in Firebase
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7.5.15 Misc. Functionalities
Associated Files

Java XML
Multiple Classes Multiple Layouts
Overview

Throughout development, there have been various smaller tools and methods used to create the
various functionalities seeim the final project. Although small, some of the external libraries and
methods help mould the project togethei herefore, they have beeputlined in this section.

Loading Images From URL

Picass@ An extremely useful library was utilized in varioustims of the project to load images. This
library takes an image URInd view idas parametersthen parses the image to the targeted view.
¢tKA&a fAONI NE ¢ & REipdsRistfayh RedpOlethid. vk, oShamingList.java o
| v RIsefAcount.javé.

Code Snippet

.child( 1 A )-getDownloadUrl()
.addOnSuccessListener( OnSuccessListener<Uri>() {

@Override
onSuccess (Uri uri) {
Picasso. with (getApplicationContext()).lo ad(uri).into(

Figurel31- Loadng Images with Picasso

Firebase Instances
Almost every section of the application depended on the Firebase platform. An instance of each
Firebase branch was usually declared at the top of each class

Code Snippe?

FirebaseAuth
String

FirebaseDatabase
DatabaseR eference
DatabaseReference

FirebaseStorage
StorageReference

Figurel32- Declaring Instances of Firebase
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Setting ActionBar Title
TheAction Bar title was set programmatically at the top of each onCreate method. The Associated
String was pulled from the Strings.xml resource file.

Code Snippet

onCreate (Bundle savedinstanceState) {
.onCreate(savedInstanceState)

setTitle(R.string.

Figurel33- Programmatically setting Action Bar Title

Hamburger Navigation Menu

A simple Hamburger Navigation menu was created to allow easeigation throughout the
application. This menu utilizes a drawer layout to allow the menu to flow in and out from the side. The
Hamburger menu is declared and listens for changed using the OnClickListener method. Once the
changes are detected, it acts acdingly ¢ using the location in the list to call upon the required
methods.

Code Snippet

= findViewByld(R.id. )
.setOnltemClickListener( AdapterView.OnltemClickListener() {
@Override

id) {

onltemClick  (AdapterView<?> parent View view position

(d==0)
finish()
openHome()

(id == i
finish()
openFoodContents()

(id== 2){
finish()
openShoppping()

Figure134- Hamburger Menu OnClick Listener
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Android Snackbar

The Android Snackbar was utilized to display messages to the user. The Snackbar requires specific
parameters such as a layout file id, megs#o display and duration time.

Code Snippet

showSnackbar (View view String message duration) {
Snackbar. make(view message, duration).show()

}

View view = findViewByld(R.id.
String message =

duration = Snackbar.
showSnackbar(view message, duration)

Figurel35- Android Snackbar Notification

Android Toast

The Android Toast is anothetement that was used to display messages to the user. The Toast is

usually a little easier to display as it does not require a set vieMatetheless, both weratilized
throughout development.

Code Snippet

Toast. makeText (EditAccount.
Toast. y5how()

Figurel36- Android Toast Notification
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7.6 Application Programming Interfaces

Associated Files

Spoonacular API Nutritionix API

GET Recipes via Ingredient GET Nutritional Data via Food Name
GET Recipe via ID
GET Similar Recipes via ID

Overview

20K 1tLQa 6SNB dziAft Al SR SEGSyaArodSte (KNRIzAK?2
utilized to provide the users with recipes. A total of 3 API endpoints were used from this API. Of course,
each endpoint produces a plethora wfformation including ingredients, instructions, images and
much more.

The Nutritionix APl was chosen to provide the users with Nutritional Data based on any of their search
criteria. This particular APl was primarily due to its extensive database oftéood and nutritional
data. Only one endpoint was used from this API.

AsoutinedabovE 023G K !t LQ& NB (Sipolasulr réuknt & ISONSfofriattadBtandzt (i &

whilst the Nutritionix API returned a HashMap. In either case, the informationttdoe looped
through and pulled out into Objects before it could be parsed to the Ul. The below snippets feature
al YLX S NBalLlyasSa NBGOdNYySR FNRY 020K !t LQ& LINX\

Project Name: |eonrapidapi_5a6ddd31e4b04737d... v Project Name: |eonrapidapi_5a6ddd31e4b04737d...

pricePerserving:
extendedingredients: [] &items root: [] 1item
0: {} 1key
id:
title: foods: [] 1item
readyinMinutes o {} 33keys
servings:
food_name:
image:
brand_name:
imageType: :
serving_qty-
cuisines: [] 1item . .
serving_unit:
dishTypes: [] 4items serving weight_grams:
nf_cal

diets: [] 1item nf_total_fat:

nf_saturated_fat:
occasions:  [] Oitems

nf_cholesteral:
winePairing: {} 3keys nf_sodium:
nf_total_carbohydrate:
instructions: 5 e e

nf_sugars:

nf_protein:

nf_potassium:

nf_p:

full_nutrients: [] 69 items

nix_brand_name:
nix_brand_id:
nix_item_name:
LD T
analyzedinstructions- [| 1item =
_ consumed_at
creditsText:
metadata: {} 1key

souree-

Figurel37- Spoonacular Recipe via ID Result Figurel38- Nutritionix Nutrients via Food Name Res
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8 Testing

One of the fundamental aspects of any syst&rusability & reliability. Theunderlying system
architecture and all associatédnctionalities were derived from the original user survéyection 2).

To ensure the project aims were achieved the system was tested in a variety of ways. The testing
processwasbroken down into 2 primary categories:

1. Internal Testing
2. External Testing

8.1 Internal Testing

Similar to many software development companies and organisations across the- gitdraal
testing was conducted to phase out any potential errors,dagdoverlooked system issues
Internal testing is a vital component of any softwagplication- therefore it was mandatory that a
significant amount of internal testing was undertaken before any external testing couldhence
The Android Applicatiors the entry point between the user and tl@ckend system, as such the
internal testing process was primarily focused on this aspect of the system.

8.1.1 Multiple Device Support

As outlined in sectici 3.218¢ Portability Requirement | 3/2R10¢cResourcdJtilization
Requiremeng, the system was designed to be interoperable with a range of different hardware
devices andindroid OS versiond hroughout development, the built in Android Studio emulator
was used to test the Application on a variety of virtdavices. A physical devig@Samsung Galaxy
S7 Edgéwas also used.

Once the application had been completed, a range of different physical Android devices were
gathered for testingA total of 5 physical devices were ugbdoughout this process. Firdhe APK

was created in Android Studio and installed on all 5 target devic&helling machine was then

used to title each of the devices. The title consisted of Device Name, Android OS version and API
Version All system use cases were then individutdsted on each devicé comprehensive

overview of the devices utilized fthis testing can be seen in the table beloWhese devices were
specifically selecteds they inhibited different specifications, screen sizes, android versions and API
levels
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Android
Version Version

Name Manufacturer

?_th?);y Samsung 5.1.1
goan voore g
Mgzo Motorola 6.0.1
Gaggxy Samsung 7.0
é;?agc)i(ge Samsung 7.0

Figurel39- Test Device Specification:

API

API 22

API 23

APl 24

APl 24

Screen

Size

(Inches)

10.1

5.5

5.5

5.1

5.5

Screen

Resolution KA

CPU (Gi2)

1280 x 800 Quad Core 1.z 1.5GB

1920 x 1080 4?(%’3‘_’{?1) 2GB
1920 x 1080 431:?; i?(rfz) 2 GB
2560 x 1440 4353 iirfs) 3GB
2560 x 1440 OctaCore g

(4x2.3, 4x1.6)

Figurel40- Test Devices Labelled on Desk
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8.1.2 AR Testing

It LQ& | NB SEGSyai g SpmicatindtiSereforgitniakmagtatonkitiat all y R N2 A R
responses returned to the application would match the API call. All API endpoints werestfiest te

using the Rapid API built in console before they were ported to the Application. This would ensure
that the application was receiving exactly what was expected.

8.1.3 Security Testing

One of thebiggest currently in IT is Cyber Security. With more and rhacking and internet thefts

being reported every day, software systems must implement adequate security protocols to protect
their userbase. Although not a major requirement it the 1oT stream, the application still had to be

made secure. After discussiow#th how to approach this a fellow student in NCI studying Cyber

{ SOdzNA (& NBO2YYSYRSR GKGONARISPO2YE | a GKS LI |
This site is free and provides developers with the option of uploading an APK file or sgeanifyin
application currently on the Google Play Store. The online platform will then take rougBy 20

minutes to scan the Application and return the results. The Results of this testing methodology can
0S aSSy 834/1chteraaliTeding Results

Test security and privacy of your mobile application [i0S & Android), detect OWASP Mobile Top 10 and other weaknesses:
| ae Upload your mobile app L] 1 3 _ B 1 1 4 5 0 K
\ / v g n tested
Hide from Latest Tests Debug @ Provided “as is" without any warranty of any kind

Figurel41- APK Upload Dialog
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8.2 External Testing

Once all required internal testing was complete, external testing could take #dm®mad range of

different candidates were selected for the external testing process. A total of 10 candidates were
selected. All surfaceftom different backgroundsThe candidate population consisted of botlales

and females varying in age. The testing took place in an Engineering Company throughout the course
of the day(The Company | am currentynployedfor). The Controls office waslseted as the

location wherein the testing could take place. This office is located near the bottom end of the
building near the storage and board rooms (Which are usually quite on Fqdhgsgfore it was an

ideal place to conduct thesertesting

ThedTest Bed O2 y & A Mini BeRigegatbrPlasticFoods, Raspberry Pi, RFID Controller and
Android devicavhichwere setup on a desk in the officEandidates were first approached to

receive verbal confirmation that they would be willing to take piext, they were asked to sign the
6Ethics Disclosure Fokm® ¢ KA & R2OdzySy i o6+ a aAA3IYySR o0& 020K
appropriate Date Stamp beside each signatiNéB This form can be seendfippendix € P

The external testing process was broldawn into two categories:

1. Usability Testing
2. Application Review

Figurel42 - Testing Setup in Controls Office
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8.2.1 Usability Testing

Usability testingvas used to test th@rimary functionality and User Interfacd the Intelligent Food
Network platform Usabilityties together overall Ul with backd functionality. The ultimate aim
was to design a system which would inhibit a competent bewik but also be able to flow from
section to section with a clean and easy to use Ul. Each Functional Requirement wabédested

AG 201 £ 2 Fwene sreatédifor thig tésting stage and were basmund the Use Cases. The
GiGlrajaé 6SNB (KSyY LINK Yhé Bdersvérgthien dsked tRtake azeat &t the G K S
aTesting Deskand work through the list of taskall required resources for the test) were

provided, therefore the user did not need any of their own equipment. The Application was tested

on adSamsung Galaxy S7 EdgeA second sheet was created in Exddlis sheet was used by the

testing facilitator to timeeach taskAn option to reord issues with any of theasksand additional
commentsbox werealso added.

Both Task and Time Documents can be seen below.
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Task Sheet

e L

10.
11.
12
13.
14
15.
16.
17.

18.
15.
20.

21.

External Testing — System Usage

Please follow the below steps, taking as long as required to complete each action.

Register for a new Account
Log Out
Login with the newly created account
Scan 5 Food items of your choice into the Refrigerator
Remove one item from the Refrigerator
Place the same item back into the Refrigerator
Open the "My Food Network” section and find nutritional values for one of the items previously
placed into the Refrigerator
Return to the “My Food Netwark” section. Locate a Recipe for one of the items in the
Refrigerator
Mow, favourite the Recipe you just found
Share the recipe you just found
While =till looking at the Recipe, add one of the ingredients to your shopping list
While =till looking at the Recipe, view the nutritional data for one of the ingredients
Return to the Homepage, then locate “My Shopping List” section
Manually add an item to the Shopping List
Return to the Homepage. Locate the “Favourite Recipes” section
From the “Favourite Recipes” section, view the Favourite recipe that you added earlier
From the “Favourite Recipes” section, return back to the "Recipes” section, then search for a
recipe of your choice
Select a recipe from the list of results, then add it to your favourites
Return to the Homepage. Now, find nutritional values for any item of your choice
Return to the Homepage. Navigate to the "My Account” section, then change your profile
image. When complete, update your profile to save the new profile image.
Finally, in the “My Account” section, contact the developers to provide some feedback on the
application. (Examples include:
& How easy was the scanning process
s  How eazy the app was to navigate
* Thoughts on app colour scheme
»  What features were most useful
s [f you would use the app day-to-day)

Thanks for your participation,
Lean.l

Figurel43- Task Sheet
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TimeSheet

Leon Mulvaney 14445618 BSHC4I0T

Candidate Number:

External Testing - System Usage

TimeTaken

11/05/2018

Step Number:

Time Taken:

Issues with step:

10

11

12

13

14

15

16

17

18

19

20

21

Additional Comments/Observations:

Figurel44- Time Sheet
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8.2.2 Application Review

Once the Users were finished the Usability testing, they vasked tdfill out a quick Review from
their experience ofising theentire systemThis Review was kept limited to 10 questiemgth each
answer ratinga system componentThe below example can be seen below

|E><terna| Testing — System Review

On a scale of 1-10 (10 being very easy), how easy did 12 3 456 7 8B 9 10
1 | you find the “Login and Registration” process?
Very Hard ery Easy
On a scale of 1-10 (10 being very easy), how easy did 12 3 45 8 7 B o 10
2 | you find the “Sconning and Removal” process?
Very Hard “ery Eazy
On a scale of 1-10 (10 being very useful), how useful 12 3 45 8 7 B o 10
3 | was the “Nutritional Values” section for you?
Mot Useful Wery Ussful
On a scale of 1-10 (10 being very easy), how easily did
g | YU “find @ Recipe” based on an item in the 12 3 45 6 7 8 5% 10
Refrigerator? Very Hard Very Eazy
On a scale of 1-10 (10 being very useful), how useful 12 3 456 7 8B 9 10
5 | was the “Fovourite Recipe” option for you?
Mot Useful Wery Ussful

On a scale of 1-10 (10 being very useful), how useful
was the "Add Ingredient to Shopping List” option for 12 3 45 6 7 8 &% 10

you? Mot Useful Very Useful
On a scale of 1-10 i%ﬂ being very useful), how useful 12 3 45 8 7 B o 10

7 | was the “Share Recipe” section for you?

Mot Useful Wery Useful

On a scale of 1-10 (10 being very often), how often

s would you be willing to use the “Recipe 12 3 45 6 7 8 &% 10
Recommendations” based on your experience so far? | yor often Very Often
On a scale of 1-10(10 being very often), how often

s would you change your profile image on Social Media 12 35 45 6 7 8 % 10
and similar platforms? Mot Cften Very Often

10 Could you please rate your overall experience (1 being 12 3 45 6 7 8 &% 10

very bad, 10 being very good)? Very Bad Very Good

Figurel45- Review Sheet
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8.3 Testing Results

8.3.1 Internal Testing Results
As outlined above, the system was tested on 5 physical target devices. The results are as follows:

8.3.1.1 Resource Error

After initially installing the APK onto the Galaxy Tab 4 and Smart Ultra 6, the application would open
and attempt to load the Splash Scredime system would then immediately crash. To figure out

what the issues were, both devices were connected to the PC. The Android Studio Logcat console
was used to uncover the errors. N;B'he application had previously worked fine through the

Emulator andGalaxy S7 Eddbroughout development

¢ KS A &aadzS HRnag XML& lineéS#R: Elrodinflating class ImageViewfter some

research it was uncovered that some of the Image assets were saved intdtaevable 24
RANBOG2NE & sukon the Galaxy WEXAndrbig/7.0}, But greatly affected older Android
versions. All images were refactorediiok Brawableé RA NB OU 2 NE 0 SdedtdS (G KS
Once this process was complete, the Application booted perfedtig Splash Screen disyed

exactly as designed, with the user then being routed toltbgin Activity.

Figurel46- Resouce Error

8.3.1.2 Soft Touch Buttons

Another issue whiclaroseduring the internal
testing process wasith the Motorola Moto G4.
Previously the system had been tested o
devices that utilized physical navigatio
buttons. Figure147- Soft Touch Buttons

When the APK was installed onto the Moto G4, some sections were cut off. To resolve this issue,
GF NRA2dza a800A2ya Ay GKS IScouliieved | LA REY BBNBe 6§ O 4
the issues with devices that inhibit sd@fiuch buttons.
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8.3.1.3 Use Cas&esting Results

As outlined above all system use cased were tested individually on each test deDioee the initial
issues had been resolved, the syatean flawlessly on each target devidéis testing procesnsured

at all the major functionalities would run on lower powered and slower hardware. The application GUI
was also designed with portability in mikdhe results can be seen in the followinmgages wherein

the application scales to each of the 5 devigedl inhibiting different screen sizes and resolutions.

Home Activity

The Home Activitgcaled perfectly to each of the target devichstially, there was some concern
with the Galaxy Ta4 as it was quite an outlier in terms of screen resolution and alteough the
application scaled very well to suit this device.

Galaxy S7 Edge

Figurel48- Home Activity Running ofest Devices
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My Food Network Activity
¢tKS ySEG aSOlrzy G2 o0S (SadSR ¢gla (KS edasd
designed across all devices. All food contents, text and all Ul elements were clearly visible

m Galaxy S6 Galaxy S7 Edge

 Araa 7 Ardoe 1
e P74

Figurel49- My Food NetworlRunning on Test Devices
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Recipes List Activity

The Recipes List section is one of the most vital sections in the Application. This section scaled all
images from theAPI to each device, keeping all Ul elements in their respective positions. There was
no delay when loading the Recipes, even on the lower powered devices such as the Galaxy Tab and

Smart Ultra 6.

- _Galaxy S7 Edge
Smart Ultra 6 S A 10
Ty R ok

apiz

INNSWUS »

Figurel50- Recipes Ligkunning on Test Devices
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Recipe Details Activity

The Recipe Details gty is the most extensive section in the entire application. Almost every
component of the system is loaded here in some way or form. Therefore, this section would prove to
be the most demanding in terms of CPU power and Memory requirements. Aftandeahis sections
functionality i.e. Adding the Recipe to Favourites, adding items to Shopping List, viewing Nutritional
data etc. there was no slodown or significant errors. This was a great sigd demonstrated that

the application wagapable of beingorted to all targeted devices.

Figurel51- Recipe DetailRunning on Test Devices
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Shopping List Activity
¢KS aK2LJIWAy3a fAald aSOGA2y 3INroa YdZ GALX S AYLlF 3T
library. As such, this section can become quite reschrgggry if there are a lot of Shoppijrist items.

Before this section was loaded, the Shopping List size was drastically increased. This would put
FRRAGAZ2Y It a0GNI AY .DyceépentikthifsSctdh 08162 &l imbBes WittizieBiSea
ease. One thing that was noted was tltla¢ Galaxy Tab 4 took slightly longer to finish loading all food
images. One of the primary resources utilized for this section is kB Tab 4nhibiting the lowest
FY2dzydd 2 KAfad y20 aatz2¢¢ oe |ye YSI fhsoadingS ¢ I
the Ul elements. This was particularly evident when all devices were laid out on the table.

Figure1l52- Shopping LisRunning on Test Devices
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