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Executive Summary

The purpose of this report is tadocument the proposal, technology, requirements
specification design and architecture, implementatiotesting, evaluationand conclusions
of the Android mobile software application, FoodPlannerAppThe FoodPlannerApp
application aims to solve the followingroblems food waste, obscure food product
ingredientsand unhealthy food habitglue to hectic schedulesThe projectattemptsto do
this throughproviding users with the followinfpatures:UserAccountManagementa Food
Ingredients Scannea Recipe Search EngireeRecipe Managela Meal Plannerand aFood
Shopping List Generatdeach feature corresponds with one of thixapplicationfunctional
requirements The User Management feature allows users to creatanage andog in to
their user account. Thdngredients Scanner feature allows users to scan images for
ingredients textand receivethe ingredients meaning. The Recipe Manafgature allows
users to create, readjpdate,and delete recipesThe Meal Planner feature allows users to
add recipes to their meal plaior a scheduled datevhich generates aringredients shopping
list as part of the Shopping List featufechnologiestools, and servicesuch asMachine
LearningOptical Character RecognitioBpogle ML Kit Vision TeRecognitionAP| Android
Studio,Android Mobile Applicatioevelopment Java Programminy,ersoningControl,Git,
GitHub, Firebas@uthenticaion, Firebase Realtime Databas@dvariousTesting tools were
all utilised in theimplementationof this project. The project wagplanned anddeveloped
using a Agile Developmenapproach The projects correctness, security, performance,
usability, accessibility, and internationalizatimere evaluated usindint scans, performance
analysers automated testing, and manual testingThe project was a success as all six
functional requirementswithin the scope of the projecivere developedand implemented
into a single working Android Mobile Applicatimsulting insuccessfuproject completion

1.0 Introduction

1.1.Background
The first problem that this project attempts to solve is food waste and its impact on the
environment and on household expenditure. According to the EPA (The Environmental
Protection Agency) Irish households threw away an estim&24000 tonnes of food in
2021. Food waste costs the average Irish houselagddroximatelye ¢ 1 LISNJ Y2 y i K
per year. It is estimated that food waste generates about 8% to 10% of global greenhouse gas
emissions(EPA, 2023Jhe second problem that this project attempts to solve is confusing
obscure food product ingredientashich causedifficultly for consumers to understand
ingredients listed on food labels arigeir nutritional value For example, mnufacturers can
avoid listing sugar and fats as the first ingredientisyng different forms of sugars and fats
with different namesW5 A S G | NB a@BLBa8 adfledziuking @@ productioar sugars
naturally present in foods such as honeyrup,and fruitjuices Higher intakes of free sugars
have been linkeda dental caries andverweight (Dasgupta, et al., 2023)n a report
published in theEuropeanJournal of Nutrition in 209, it was found that 75% dfish 3 year
old childrensurveyedwere exceedinghe World Health Organisation (WHQuidelines for
free sugar intake(Crowe, et al., 2019)he third problem that this project attempts to solve
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is unhealthy food habits because of hectic scheduliesa report published by Bord Bia

2020,due to a more time pressured lifestylenly 30% of Irish adults surveypdepared an

evening meal using only fresh and raw ingrediestery day or most daywhichwasa 12%

decrease fom 2011.(Bord Bia, 2020Ppuring the market research for the projeatany

individual applicationsvere foundfor meal planning, creating shopping lists, recipes finders,

recipe managers, ingredients scannemsd so on What makesii KS WC22R t f | yy S
different than most food management applicatioiis that it combines althese individual

featuresinto one allencompassing food planner application. All the individual features work
together to create a comprehensive solution for the user.

1.2.Aims
CKS WC22R tf I yy $halissueldifiod wasterederyiviieby Supporégngusers
in redudng their food waste and carbon footprirthrough providing them with the Recipe
Search Engine feature which allows themstarchfor recipes containing ingredients they
already own.Supportingusersin redudng their food waste should also help them to save
money.¢ KS WC2 2 R dlsb airgag $ONdthe is3uddf confusinipod ingredientsby
providing the Ingredients Scanner Feature whatlows users to upload a photo of a food
product ingredients list and to receive a report of the ingredients and their meaiiing.
WCc22R t f layhyt6 Bdlvethellpi@blem with lack of meal planning due to busy
scheduledy allowing the user to organise their recipes, create a meal plarvewda food
shopping lisfor each of their mealsThe scope of the project is to developvarking Android
Mobile Applicationwhich meetthe following six functionalequirements: Useymust be able
to create and manage a user account which will enable them to authenticate and use the
application featuresisingthe User Management featurdJsers must be able weate, read,
update,and delete recipe records using the Recipe Manager featusers must be able to
scanimages of food product ingredientsststo receive the ingredients meaning using the
Ingredients Scanner feature. Users must be abladarch forpublic or owned recipes by
ingredients, cuisinesuitability,or nameusing the Recipe Search feature. Users must be able
to add recipes to their meal plan using the Meal Planner feature. Users must also be able to
view and update a shopping list for each of their scheduled meals using the Shopping List
feature. The project aims todevelop the FoodPlannerApmaking use of innovative
technologies such ake Machine Learningrocessof Optical Character Recognitig®@CR)
AndroidMobile Application Developmerind Backend Cloud computing servipesvidedby
D 2 2 3 Eir8b@sk The projects goalsare to develop aworking Mobile Application system
with a high priority placed on technology, requirements specification, design and
architecture, implementation, testinggvaluation,and maintinability.



1.3.Technology

Android Studio/ Android Mobile Application Development

The project applicationwas developed using Android Studio, the officiahdroid App
Developmentintegrated Development Environment (IDBndroid Studio uses Gradle
based build systemrlhe project was developed using GraMersion 7.5Android Studio
provides and supporttesting tools and frameworksuch as Espresso Test Recoyddnit 4,
and Wnit 5. These testing tools are usedto automate the Unit tests and some of the
Integration and Systertests Android Studio provides Ent tool whichidentifies problems
with aprojectsstructural code quality. Thieint tool checks a projessource files for potential
bugs andsuggestsoptimization improvements for correctness, security, performance,
usability, accessibility, and internationalizatig@oogle For Developers, 20Z3)isLint tool
wasusedin the evaluation othe project. Android Studio offera Performance Profiler tool
to track an applicationsyxemory usageenergy usagand CPU usagéGoogle For Developers,
2023)ThePerformance Profiletool wasused in the evaluation of the projedindroid Studio
can run Android applicationgrtually on a laptopusingan Android Virtual Device (AVD) by
connecting a physic#indroid devican Developer Mode& both methodswere used torun,
test, and debug the applicatian

Java

TheFoodPlannerAppandroid application was developaa Android Studio using Gradle Java
Development Kiersionll. Java isa classhased and OOP (Object Oriented Programming)
programming language designedte simple, higHevel, robustsecureand objectoriented.
(Oracle, no date)

XML

XML was used to definethe User Interface (Ul)ayouts of the android applicationXML
(Extensible Markup Languag#gscribes the Ul layout of the applicatiosing atext-based
documentmade up ofXML tagselements,and attributes The XML files are then rendered
by the application when run to display a Graphical User Interface (GUI) to the user.

Google ML Kit Text Recognition ARDptical Character Recognition (OCR)

D 2 2 ANILXRi& a mobilSoftware Development K{EDKfor providingGoogle's ordevice

Machine LearningML) servicesto mobile applications (Android and iO&oogle Provide

Vision and Natural Language APTkeseAPIs are based on Googlé models All ML Kit's

APIs run ordevicemeanngthat the functionality is available offlinédGoogle For Developers,

2023) D223t SQ& a[ YAl ¢SEG wSO2 3ynpulimayy (Gedgle ! t L N
For Developers, 202¢) D22 3f SQa a[ YAl ¢SEG wSO23ayAailAzy
Scanner feature of the application.



Firebase Authentiation

The gp development platformFirebaseprovidesthe Firebae Authenticaibn service used

for creating andauthenticatingapplication uses using SDK and premade Ul libraries. The
application uses Firebase Authentication as the application user authentication service.
(Google For Developers, 2023)

FirebaseRealtime Database

Firebaseprovides the NoSQL cloud database, Firebase Realtime Datélatmse Realtime
Database is usedsthe application databased-irebase Realtime Database is a clwodted
database in which data is stored as BiSData in a Firebase Realtime Database is synced with
all connected clients ireal time through a single instance which results in users automatically
receiving updated data in real timéGoogle for Developers, 202Bheapplications Recipe,
Meals and Ingredient datare stored inthe Firebase Project Realtime Database. $tozed
recipe data is useds part of the Recipe Manager and Recipe Search featuresgredient

data is usedo populate the ingredients dialog in the Recipe Search feature and used to return
ingredients meaning in théngredient Scanner featuréfhe meabata is used for the Meal
Plannerfeature and he meal ingredient data is used for the Shopping List feature.

GitHub/ Git

GitHub is asoftware developmentand controlplatform which is built onthe versionng
control software Git(GitHub, no datefGitHubwas used as the main project repository fo
storing and managing thaepplications source cod#/hen changes were made to the projects
source code, a branch would first be checked. d@vde changes were then pushed to the
development branch using Git terminal commands. Wliea changes were ready to be
merged to the main branch, a pull request was created and then subsequently merged.

Espressd JUnit 4/ JUnit 5

JUnitis a unit testing framework used in Java programmiténit4 is atest frameworkused

to write repeatable testsThe JUni# test framework is an instanodJnit architecture for unit
testing frameworks(JUnit, 2021)Unit 4 was used in conjunction with Android Espresso to
run automated Ul testsJUnit 5is the next generation of JUnit after JUnitJUnit 5 is made
up of the JUnit Platform, JUnlupiter,and JUnit VintaggBechtold, et al., no date)Unit 5
was used to creatand rununit test



1.4.Structure

Section

Overview

Executive Summary

Thissection addresses the key points of this technical report

1.0 Introduction

This sectioraddresses the Background, Aiarsd Technologyof
the project and the Technical Report Structure.

1.1 Background

This sectionaddressesthe reasons why the project wg
undertaken.

1.2 Aims

This section addresses the projects aims and objectives.

1.3 Technology

This sectionaddressesvhichtechnologiesvere used, and how,
theywere used, to achieve the projects aims.

1.4 Structure

This section provides an overviewof the reportsections.

2.0 System

Thissection addresses the project Systems requiremedgsjgn
& architecture, implementation, graphical user interfaq
testing, and evaluation of the project.

2.1 Requirements

This section addresses the functional, data, user, environm
and usability requirements of the projects system.

2.1.1 Functional
Requirements

This section of the report addressesll the functional
requirements of the project systemFor each functiona
requirement a use case diagram, description & prioatyy use
case has been includedtinis section.

2.1.2 Data This section addresses the project systems requirements
Requirements relation to data.
2.1.3 User This section addresses the project systems requirements

Requirements

relation to users.

2.14 Environment
Requirements

This section addresses the project systems requirements
relation to the system environment.

2.1.5 Usability This section addresses the project systems requirements
Requirements NBfIFGA2y (2 GKS aedadisSvyQa dzi
2.2 Design & This section addresses the systems design, architecture
Architecture components used.

2.3 Implementation

This section addresses the systems implementation &
describes the mainodealgorithms, classes and functions usg¢

2.4 Graphical User
Interface (GUI)

Thissection includes wireframes amsgreenshots of the final ke
screens in the application.

2.5 Testing

This sectionaddresseghe testing tools, test cases, test plar
and types of testingised in the testing of the project

2.6 Evaluation

This section addresses how the system was evaluated the
results.

3.0 Conclusions

This sectionaddresses th@rojectsadvantages, disadvantage
results, strengths, and limitations.

4.0 Further

Development Research

This sectioraddresseshe direction the project would take witl
additional time and resources.

5.0 References

This section contains thbibliography for all references cite
throughout the document.

6.0 Appendices

This sectioncontains the Project Proposal document &
Monthly Reflective Journals.




2.0 System

2.1.Requirements

2.1.1. Functional Requirements

1. FRI1¢ User Management
The software system must accomplish user authenticatiohhis functional
requirement will allow the End 4é¢r to register for a user accoymbgin to their
user account edit their account detailsnd or delete their accountD2 2 3t S Q&
FirebaseUser Authenticatioris the backend servicthat is going to beused for
the application user authentication.

2. FR2 Ingredient List OCR Scanner
The software system must accomplish text recognition OCR functionahty.
functional requirement will allow the End User upload an image of a food
ingredients list and receive a breakdown of the food ingredients and their
meaning¢ SEG FTNRY GKA& AYI3AS Attt (Wsby 0SS S
(Text RecognitionAPI The ingredients definitions will be stored in and queried
from an externalGoogle Firebase Realtime Database.

3. FR3 Recipe Search Engine
The software system must accompligtipesearch functionalityThis functional
requirement will allow the End Uséo search for recipes byarameters such as
name, ingredients, cuisine, arstitability. In the ProjectProposall noted that |
YIe dzaS 6S0 &ONI LMAYy3A (2 SERPHMEVE G amNB OA LIS
considering an alternative solution whetke recipe searctenginequeries user
createdrecipesfrom the applicationprimary Google Firebase Realtime Database
instead This will be decided ondbe development of this feature is started.

4. FR4 Recipe Manager
The software system must accomplish a recipe management sysiéns.
functional requirement will allow the End Ugercreate, read, update, and delete
private or public recipesRublic recipes will be visible to all users and retrievable
using the Recipe Search Engine. The recipes will be stodednally using a
Google FirebasRealtimeDatabase.

5. FR5 Meal PlanManager:
The software system must accomplish a meal planner function@ihiig. functional
requirement will allow the End Uséo add and remove recipes to and from their
weekly meal plan. The meal plan information will be stored externally usang
Google Firebase Realtime Database.

6. FR6- Shopping List Generator
The software system must accomplish generating an automated shoppinihist.
functional requirement will allow the End Uséo generate a shopping list
containing all ingredients required for all recipes in their meal plEme food
shopping list information will be stored externally usiagGoogle Firebase
Realtime Database.

Above are theystem functional requirements listed in order of priofitiye highest functional requirement for the

Food Plannefpp is the user authentication system as all other functional requirements are dependent on the user
being logged in to the application.



2.1.1.1. Use Case Diagram

End User

N

Recipe Search Engine

Meal Plan Manager

Shopping List Generator

Food Planner App
System

User Management

Ingredients List OCR Scanner

Recipe Manager

“Egervice==
Firebase Authentication




2.1.1.2. Requirement 1User Management-R1)

2.1.1.2.1. FRI1- Description & Priority

User Management is the highest priority requirement in the overall system. The End
User must have a registered user account to log in to the applicafitinother
application features require a user to be logged in to the application. In this Use Case
the End User is the user using the application on their mobile device, and Firebase is
the backend service used for the user authenticatiins User Management use case
covers user registration, user login and account deletion.

2.1.1.2.2. FRI1-Use Case

Scope

The scope dthis use case is to allow tlend Useto register anewuser accountlogin to
their user accountedit their account settingand delete their user accoutin the Food
Planner App system.

Description

This use case describes the usegistration, user loginsettings updateand account
deletion processes. Using the application, the End User will be able to register a new user
account, login to their existing user accousdijt their accountind or delete their account

and associated data. A user requires a user account toallseain features of the
application The User Authentication service provider will be Firebase.

Use Case Diagram

Food Planner App User Management Use Case Diagram

System

User Management }---=<includes==- User Registration

=<zincludes==

User Login
; : . -_“'-:c:includes»-._

End User

S
A

<services=
Firebase
Authentication

a0
01

=<includes=:>

Delete Account

|

Flow Description
The use case has three different basic flows:

User Registratioffask
User Logirmask

User Edit Task

User Deletionmask

= =4 =4 4



Precondition

O

- FoodPlanneAppY dza G 6 S & dzO
phone device.

- ¢KS 9yR !'aSNRa& ! YRNRBAR Y20AfS LIK2YyS RSOA
the internet.

- TheFirebase Authentication backend service must be available.

- User RegistratioifaskFlow¢ End User must have valid emaddresghat is not
associated with any existing user accounts on the system.

- UserLoginTaskFlow¢ End User must have existing user account.

- User DeletioTask~low¢ End User must have existing user account and be logged
in to said account.

S5aFdd te AyadlffsSR 2

Activation
USER REGISTRATIGRK

Thisflow starts when doggedout End User navigates to the User Login screen in the
mobile application.

USER LOGIN TASK

Thisflow starts when doggedout End User navigates to the User Login screen in the
mobile application.

USERIPDATHASK

Thisflow starts when a logged in End User navigates to the User Details screen in the
mobile application.

USER DELETION TASK

Thisflow starts when a logged in End User navigates to the User Details screen in the
mobile application.

Main flow
USER REGISTRATION TASK

On the User Login screen, theer clicks the link to the User Registration screen.
The End User is redirected to the User Registration screen.

The End User enters text into the user registration form.

The End User clicks the Register button (882, A3, E1, E2).

The End User new user account is successfully registemesliccess message is
displayed on screen.

The End User is successfully logged in to the application and redirected to the
Home screen.

USER LOGIN TASK

aprONPRE

o

=

On the User Login screen, the End User enters text into the user login form.
The End User clicks the Login button (See EIEE24).

3. The End User is successfully logged in to the applicatiosuccess message is
displayed on screen. The End User is redirected tddtitee screen.

N
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USERIPDATEHASK

1.

2.

»

The logged in End User uses the application navigation menu to navigate to the
UserSettingsscreen.

On the UseBettingsscreen, the End Usadds a new passwo emailand clicks

the Update Passwordr Update Emaibutton.

A confirmation box appears with options to Confirm or Cancel the acemddte

(See E4).

User clicks the Confirm button. (See E1, E2)

User account is successfullpdated User remains on the Edit Settings page.

USER DELETION TASK

1.

n

a ks

The logged in End User uses the application navigation menu to navigate to the
UserSettingsscreen

On the UseSettingsscreen, he End Usedf A 01 a GKS Ww5SftS3iS ! 00;
A confirmation box appears witbptions to Confirm or Cancelthe account

deletion (See .

User clicks the Confirfoutton. (See E1, E2)

User account isuccessfullgeleted. User is logged out and redirected to the login

page.

Alternate flow

Al: Username is already associated with registered user.

1.

2.

3.

4.

An error notification is displayed on screen and the usegistration is not
successful.

The End User types a valid username into the username field that is not already
associated with an existing user account.

The End User clicks the Register button again.

The use case continues at positi®of the main flow.

A2 : Password and password confirmation do not match.

1.

2.

3.

4.

An error naotification is displayed on screen and the user registration is not
successful.

The End User types a password and password confirmation into the form which
match.

The End User clicks the Register button again.

The use case continues at positi®of the main flow.

A3: Not all requiredegistration formfields are completd.

1.

2.

3.

4.

An error notification is displayed on screen and the user registration is not
successful.

The End User types a valid username, password and password confirmation into
the form which match.

The End User clicks the Register button again.

The use case continues at positidof the main flow.

A4: Not all requiredoginform fields are complete.

1.
2.
3.
4.

An errornotification is displayed on screen and the user login is not successful.
The End User types a valid username and password into the form.

The End User clicks the Login button again.

The use case continues at positi®of the main flow.

A5: The username is not valid.

1.

An error notification is displayed on screen and the user login is not successful.

11



2. The End User types a valid username and password into the form.
3. The End User clicks the Login button again.
4. The use case continues at positi®of the main flow.
A6 Incorrect password is entered.
1. An error notification is displayed on screen and the user login is not successful.
2. The End User types a valid username and correct password into the form.
3. The End User clicks the Login button again.
4. The use case continues at positi®of the main flow.

Exceptional flow

ElY ¢KS 9yR ! aSNnRna RSOAOS Aa RAaO2yySOGSR
1. An error natification is displayed on screen and #uotionis not successful.
2. The Use Case ends.
E2: The Firebase Authentication backend service is unavailable.
1. An error notification is displayed on screen and #uotionis not successful.
2. The Use Case ends.
E3: The username is not associated with an existing user account.
1. An error notification is displayed on screen and the user login is not successful.
2. User must complete User Registration Task
3. The Use Case ends.
E4 : TheEnd User clicks the Cancel button.
1. The user accourdettingis notupdated
2. The Use Case ends.
E5: TheEnd User clicks th@ancel button.
1. The user account is not deleted.
2. The Use Case ends.

Termination
USER REGISTRATION TASK

The Use Case ends when thed Usehas successfullggistered a new user account, are
successfully logged in, aade redirected to the applicatiolome screen.

USER LOGIN TASK

The Use Case ends when tiied Usehas successfully logged in to their user account and
are redirected to the applicatiorlome screen.

USERJIPDATHASK

The Use Case ends when thad Usehas successfullypdated their account settings
The user remains on the Account Settings screen.

USER DELETION TASK

The Use Case ends when thed Usehas successfulljeleted their useaccountand are
redirected to the Login screen.

Post condition

The system goes into a wait state

12
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2.1.1.3. Requirement 2tngredients List OCR Scan(t&R2)

2.1.1.3.1. FR2 Description & Priority

The Ingredient List OCR Scanner is the second highest functional requirement of the
overall system. It is one of the core features of the application. This feature allows the
End User to upload an image of a food Ingredients list to the application. roext f

GKA& AYIF3S Attt (KSyMLOKRVisBRTaxNReCjnBidh ABEa A Y 3

The End User will then receive a breakdown of the ingredients andrtfegining.

2.1.1.3.2. FR2Use Case

Scope

The scope ofthis use case i® allow theEnd Wer to use thd~oodIngrediens ListOCR
Scanner in thé&ood Planner App system.

Description

This use case describes thetions taken byhe End Useto successfully use thEood
Planner App Foothgredients List OCR Scanndsing the application, the End User can
upload an image of a food ingredients list and then receive a report containing a list of the
AYINBRASYGA | YR G KSAN VisohRBesogniion APl 2s2uskl ® Q &
recognise and extract the ingredients text from the image.

Use Case Diagram

Food Planner App Ingredients List OCR Scanner Use Case Diagram

System

glect Image from Image
Gallery

-:c:e:-cténds:-::r
] Uploads Image to L L Recipe Report
Ingredient List Scanner “sincludes==
End User -iﬂ:EZ-itEI.‘I'IdS}}

Takes Photo with Camera
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Flow Description

Precondition

phone device.
- The End User must have a registered user account and be logged in to the
application.

PLILX AOIF GA2Y Ydzald oS &adz00Saa¥fdzZ te Ayadlf

- ¢KS 9yR !'aSNna ! yYRNRPAR Y20AfS LK2yS RSJA

the internet.
- ML Kit Text Recognition APl must d@mpatible with End Users mobile phone
device

Activation
This use case starts when an End User navigates to the Ingredients List Scanner screen.
Main flow

The End Useaspens the application on their mobile devi¢€ee Al)

The End User is located on tHemescreen.

The End User clicks the Ingredients Scanner button.

The End User is redirected to the Ingrediglnist OCR Scanner screen.

The End User clicks the Select Image button (See A2, A3)

The End User clicks the Read Ingredients button (See EEJE2

The ingredients text is extracted from the image. The ingredients are looked up in
the database. For each ingredient listed, if there is a description of the ingredient
listed in the database, then it will be displayed to the user on the scr&ae E4)
Alternate flow

NogohswdhpE

Al: End User is logged out.
1. The End User is redirected to the User Login screen.
2. The End User enters a valid username and password into the user login form.
3. The End User clicks the Login button.
4. The End User is successfully logged in to the application.
5. The use case continues at position 2 of the main flow.
A2: End User selects Choose Existing Image from L|brary option.
1. 9y R ! aSNDRa LK2yS AYIF3IS 3F+ffSNE 2LSyad
2. The End User select an existing image from their image gallery.
3. The use case continues at position 6 of the main flow.
A3: End User selects Take Photo Using Camera option.
1. 9y R !aSNRna LK2yS /FYSN} L) 2LISyaod
2. End User takes a photo using camera app.
3. The use case continues at position 6 of the main flow.
Exceptional flow

A % 4 oA X

ElY ¢KS 9yR ! aSNNRa RSOAOS Aa RAaO2yySOGSR
1. An error notification is displayed on screen and the text recognition is not
executed.
2. The Use Case ends.
E2: GoogleML Kit Text Recognition ABlunavailable.
1. An error notification is displayed on screen and the text recognition is not
executed.
2. The Use Case ends.
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E3: No text is detected igelectedimage.
1. An error notification is displayed on screen and the user login is not successful.
The End User is prompted to reupload a different image.
2. The End User uploads a valid image of a fiagdedients list.
3. The End User clicks the Read Text button again.
4. The use case continues at position 6 of the main flow.
E4 : Remote Firebase Cloud Databasenavailable.
1. An error notification is displayed on screen and #otionis not executed.
2. The Use Case ends.

Termination

The Use Case ends when the user has successfully uploaded an image of a food ingredients
list and received a report of the ingredients and their meaning.

Post condition

The system goes into a wait state.
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2.1.1.4. RequiremenB: Recipe ManagdiFFR)
2.1.1.4.1. FR3 Description & Priority
The Recipe Manager is the thinighest priority requirement in the overall system.
The Recipe Manager feature allows the user to create, regiate, and delete
custom recipesin this use case the End User is the user using the application on their
mobile device, Firebase is used as the database provider which will store the recipe
records externallyThe application Recipe Search feature is dependent errehipe
manager functionality.

2.1.1.4.2. FR3 Use Case

Scope

The scope of this use case is to allow the End User to create, view, ugtthigelete
recipes using the Food Planner Agystem

Description

This use case describes thetions taken by thé&nd Useto create, view, update and
delete custom recipes using the Recipe Manager functionality in the Food Planner App.
The recipe records created will be stored externallg @loud Firebase remote database.

Use Case Diagram

Food Planner App Recipe Manager Use Case Diagram

System

Create Recipe

==includes==
]

N - z<extends==-- Update Recipe

End User i
==gntendss=
]

Flow Description
The use case has three different basic flows:

1 Create Recip@ask
1 Update Recip@ask
91 Delete Recipdask

16



Precondition

SaaFdzAg t & A

O«

- TheFoodPlannér LILJX A OF A2y Ydzald o0S &dzO0
mobile phone device.

- The End User must have a registered user account and be logged in to the application.

- ¢KS 9yR ! aSNRA& ! YRNBAR Y20AfS LK2YyS RSGAO
internet.

- Remote Firebase Cloud Databasgvice is available.

- Update Recipdaskg There must be at least 1 existing recipe which can be selected
by the End User to be updated.

- Delete Recip@askg There must be at least 1 existing recipe which can be selected by
the End User to be deleted.

Activation

Thisuse casestarts when a loggeth End User navigates to the Recijhéstscreen.
Main flow

CREATE RECIPE TASK

1. On theRecipesListscreenthe End User clicks the + icon which redirects the End

User to theRecipe Creation page.

The end uskfills out the form orthe recipe creation pagé€See Al, A2)

The End User clicks the Create Recipe butideeEl, E2A3)

4. Asuccess messagedisplayed on screeand the recipe is successfully created.
The user is redirected to the Recipe Details page of the recipe just created.

w N

UPDATIRECIPE TASK

1. On theRecipesListscreenthe End User clicks an existing recipe on screen and
selecsthe EditRecipéebutton.

The End User is redirected to the Update Recipe screen.

On the Update Recipe screen, the user fills out the rrewipe information.

The End User clicks the Update Recipe but{See A, E1, EP

The Recipe is successfully updated, the user is redirected Rebipd_istscreen,

the user clicks the recipe and clicks the View Details button. The user can view the
updated details on the Recipe Details page.

arMwDdn

DELETRECIPE TASK

1. On the Recipes List screen, the End User clicks an existing recipe on screen and
selecs the Edit Details button. The End User is redirected to the re@pd
screen.

2. The End User clicks the Delete Recipe button.

3. A confirmation box appears with options to Confirm or Cancetébogedeletion
(See B)

4. User clicks the Confirm button. (See E1, E2)

5. Recipds successfully deleted. Useréglirected to the Recipe List screen and the
recipe is no longer listed on this screen.

17



Alternate flow

Al: User createprivaterecipe.
1. The end usereis the recipe aprivate.
2. Recipe will be created as private and only accessibilee owner.
3. The use case continues at positi®of the main flow.
A2 : User creates public recipe.
1. The end user sets the recipe as public.
2. Recipe will be created as public and can be accessed by anyone.
3. The use case continues at positi®of the main flow.
A3: Not all requiredCreate Recipe forrfields are completd.
1. An error notification is displayed on screen and trexipe creationis not
successful.
2. The End Usesompletes all required fields.
3. The End User clicks ti@reate Recipbutton again.
4. The use case continues at positibof the main flow.
A4 : Not all requiredorm Update Recipe forrfields are completd.
1. An error notification is displayed on screen and ttexipe update is not
successful.
2. The End Usasompletes all required fields.
3. The End User clicks thépdateRecipebutton again.
4. The use case continues at position 5 of the main flow.

Exceptional flow

AAAAA

ElY ¢KS 9yR ! aSNNRad RSOAOS Aa RA&aO2yySOGSR 71
1. An error notification is displayed on screen and #utionis not executed.
2. The Use Case ends.
E2: Remote Firebase Cloud Databas@navailable.
1. An error notification is displayed on screen and #utionis not executed.
2. The Use Case ends.
E3: TheEnd User clicks the Cancel button.
1. The recipe is not deleted.
2. The Use Case ends.

Termination
CREATE RECIPE TASK

The Use Case ends when tBed Userhas successfullgreated a new recipe ant
redirected to theRecipelistscreenwhere thenewly created recipés listed

UPDATE RECIPE TASK

The Use Case ends when tBied Usehas successfullypdated a recipe angsredirected
to the Recipelistscreen

DELETE RECIPE TASK

The Use Case ends when tBed Usehas successfullgeleteda recipe andsredirected
to the Recipelistscreen and the deletkrecipe is no longer listed.

Post condition

The system goes into a wait state

18



2.1.1.5. Requirement: Recipe SeardirRl)

2.1.1.5.1. FR4 Description & Priority

The Recipe Search functionality is the fourth highasority requirement in the
overall system. The End Useust be able to search f@ublicRecipes using different
search parameterdn this use case¢he End User is the user using the application on
their mobile deviceThe recipes will either be extracted from Google SERP using web
scraping techniques or from thapplicationprimaryFirebaseRealtime Database. The
decision between web scraping or extracting user recipes from a Firebase Realtime
Database will be decided ont¢ke development begins. Thisse case outlines the
Firebase Realtime Database solutishere the application Recipe Search feature is
dependent on the recipe manager functionality. The main objective of the Recipe
Search feature is to allow the End User to search for recipes based on ingredients they
already own to cut down on their food waste.

2.1.1.5.2. FR4 Use Case

Scope

The scop®f this use case is to allow the End User to search for existing public recipes by
using differentsearch parameters the Food Planner App system

Description

This use case describes the actions an End User must make to search for public recipes
using the gplication recipe search functionality.

Use Case Diagram

Food Planner App Recipe Search Use Case Diagram

System

Recipe Search

H
==includes==

End User

View Search Results
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Flow Description

Precondition

- Food PlanneApplication must be successfully installed on the Endd SN A& ! Y RNE A

mobile phone device.
- The End User must have a registered user account and be logged in to the application.

- ¢KS 9yR ! aSNRA& ! yYRNBAR Y20AftS LK2YyS RS@GAO

internet.

- Remote Firebase Cloud Database service is available.

- There must be existingublic recipes that can be returned in the search results to the
End User.

Activation
This use case activates when the End Wswigates to theRecipe Searccreen.
Main flow

1. One the Recipe Search screen, the Bsdr entes searchparameters.
2. The End Usatlicksthe Search button(SeeAl,E1, E2, E3)
3. Recipes matching theearch queries entered are listed in the Search Results list.

Alternate flow

Al: No Recipes match the search queries
1. No recipes are returned in the Search Results list.
2. User refines or changes search parameters
3. The use case continues at position 2 of the flow.

Exceptional flow

ElY ¢KS 9yR ! aSNRa RSOAOS Aa RA&AO2yySOiGSR
1. An error notification is displayed on screen and the action issootessful
2. The Use Case ends.
E2: Remote Firebase Cloud Databéseanavailable.
1. An error notification is displayed on screen and the action issnotessful
2. The Use Case ends.
E3: There are ngublic recipes on the system
1. No search results are returned.
2. The Use Case ends.

Termination

The Use Case ends whtte End Usereceives a correct search result for thedcipe
search.

Post condition

The system goes into a wait state
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2.1.1.6. Requirement: Meal Plan ManagdFm)

2.1.1.6.1. FR5 Description & Priority

TheMeal Plan Manages thefifth highestpriority requirement in the overall system.
Using the Meal Plan manager, a user will be able tocaddmoverecipes toand from

their meal planin this use case the End User is the user using the application on their
mobile deviceandFirebase is used as the database provider which will storesbe

meal planrecords externallyThe Meal Plan Managefeature is dependent on the
recipe manager functionality.

2.1.1.6.2. FR5 Use Case

Scope

The scope of this use case isattow the user to add and remove recipesatiod from
their meal plaron the Food Planner App system.

Description

This use case describes thteps a user must make to add or remove recipes from their
weekly meal plan.

Use Case Diagram

Food Planner App Meal Plan Manager Use Case Diagram

System

Add Recipe to Meal Plan

=<zincludes==

Remove Recipe From Meal
Flan

=<zincludes==

View Meal Plan

End Us&
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Flow Description

Precondition

- VLI AOFGA2Y Ydzald 0SS adzO0SaafdzZ te& AyadlffsS

device.
- The End User must have a registered user account and be logged in to the application.

- ¢KS 9yR ! aSNRA& ! yYRNBAR Y20AfS LK2YyS RSGAO

internet.
- Remote Firebase Cloud Database service is available.
- There must be existingecipes that can badded to the End Users meal plan.

Activation
This use case starts when Bnd Usenavigates to a Recipe Detasisreen
Main flow

On a Recipe Detatreen the user clicks the Add to Meal Plan button.
The user will be redirected to the Weekly Meal Plan screen.
The user selects the day in which they would like to add the recipe to.
Once the day is selected, a confirmation prompt appears requesting for the user
to Confirm or Canceldding the recipe to the Meal PlafseeEl)
TheEnd User clicks confirm button. (See E2, E3)
TheRecipe is successfully added to the Meal Plan
The EndUseris redirected to the Meal Plan screen.
The Selects the day that they added tRecipe to.
The End Usdrighlights the meal just added and then ClitkessRemove from
Meal planbutton.

10. The recipe is successfully removed from the meal plan.
Alternate flow

PN PE

© oo ~No O

N/A
Exceptional flow

EL: TheEnd User clicks the Cancel button.
1. The recipe is nchdded
2. The Use Case ends.
B2Y ¢KS 9yR ! aSNRa RSOAOS Aa RA&AO2yySOiGSR
1. An error notification is displayed on screen and the action issonotessful.
2. The Use Case ends.
E3 : Remote Firebase Cloud Databé&seanavailable.
1. An error notification is displayed on screen and the action is not successful.
2. The Use Case ends.
Termination

This use cases ends when the End User successfully adds or rermeeigse to and
from their weekly meal plan.

Post condition

The system goes into a wait state
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2.1.1.7. Requiremen®: Food Shopping List Genera(bro)

2.1.1.7.1. FR6 Description & Priority

TheShopping List generatds thelowest priority requirement in the overall system.
In this Use Case the End User is the gesrerates a shopping liftom their weekly
meal plan. The purpose of this feature is that the useraraate an automated list of
items they need to buy to prepare the recipes in their meal plan.

2.1.1.7.2. FR6- Use Case

Scope

The scope of this use case isadltow the End Uselto generate a shopping ligor the
recipes on their weekly meal plarsing the Food Planner App system.

Description

This use case describes thteps the End User must take to generate an automated
shopping lisfrom their weekly meal plansing the Food Planner Application.

Use Case Diagram

Food Planner App Food Shopping List Generator Use Case
Diagram

System

View Meal Plan
/ ‘
!
<<includess==
N\

Generate Food Shopping List

Flow Description
Precondition

- Food Planner Api GA2Yy Ydzad o0S adz00Saa¥fdzZ te Ayadl
mobile phone device.

- The End User must have a registered user account and be logged irajopiieation.

- ¢KS 9yR 'aSNRa ! yYRNRPAR Y20AfS LK2YyS RS@OAO
internet.

- Remote Firebase Cloud Database service is available.

- There must be existing recipadded to the End Users meal plan.
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Activation
This use case is activated when the End dagigates to their Weeklyleal Plan screen.
Main flow

1. OntheWeekly Meal Plan screen, the user clicks the Create Shopping List button.
(See E1)
2. The user isedirectedto the Shopping List screen where all ingrediethet are
required toprepare the recipes on their weekly meal plae listed (SeeE2, EB
Alternate flow

N/A
Exceptional flow

EL: No recipes added to Weekly Meal Plan
1. An error notification is displayed on screen and the action is not successful.
2. The Use Case ends.
B2Y ¢KS 9yR ! aSNNRad RSOAOS Aa RA&aO2yySOGSR 71
3. An error notification is displayed on screen and the action is not successful.
4. The Use Case ends.
E3: Remote Firebase Cloud Datab&senavailable.
1. An error notification is displayed on screen and the action is not successful.
2. The Use Case ends.

Termination

The use case ends when the End User is successfully redirected to a screen containing the
automatically generated Food Shopping list.

Post condition

The system goes into a wait state
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2.1.2 Data Requirements
Registered seraccouns will be created,stored andauthenticateddza A y 3 D22 3f SQ& C
User Authentication backend service. This service must be available for a wegrster for
a new user account, tlog into an existing account, topdate their user accourttetailsor to
delete their accountData relating to recipes, meal plans, and shopping lists will be stored
SEGSNY @& dzaAyRealtibeDaAdastDatabase Havdhauld heSable to be
created,updated and deletedwithout any errors. All errorffom the manipulation of data in
the application shuld be handledin the application codewithout effecting thedzi S NI &
experienceSecurity best practices should be implemented 82 (G S O THe SMN&ELQ R G
on the user to control which data they submit to the applicati®ome prerequisites for
registered users to access their user data are that their mobile device is connected to the
internet, that they have the required version of Google Play Services installed on their device,
that the Firebase User Authentication seeiis available, that theyra logged in to the
application, and that the Firebase Realtime Database service is available.

2.1.3 User Requirements
All users will be required to register for a user account and log in to access all core features of
the application.By registering for a user account users accept the terms of service which
require them to use the application responsiblysing the applicatioruserswill be able to
register for an account, log in to an accoulaty out of their accountgdelete their account,
create a public or private custom recipgmdate their recipes, delete their recipes, search for
recipes,add recipes to their meal plan, remove recipes from their meal @ad,generate a
food shopping list.

2.1.4 Environmental Requirements
TheFood Planneapplication must be installed aanAndroiddevice which is running@oogle
supported AndroidDSversion. The most up to date version of Google Play Services should be
installed on the devicelhe application must be developéar an API level of 19 or higher as
this is a requirement for all Google ML Kit APrse enddza Sribila device will need to be
connected to the interneto login or interact with the external Firebase Realtime Database.
Userauthentication external data storagend external APIs are going to be used for integral
parts of the applicationTherefore,a lot of thought has been put into the chasservice
providersh D 2 2p@ddu@aind serviceare renowned fortheir reliability, security, and
availability. Googl@ productsare well documentedavhich will also support the development
of this application

2.1.5 Usability Requirements
During the development of this application, all efforts will be madtiow accessibility best
practices There will be a focus on the learnabjliefficiencymemorability,anderror handling
of the application The applicatiorJland processeshould beeasy touse andintuitive. The
application should be intuitively designed so that user training is not required in how to use
it. User Experience (UX) will be a priority in the development of this applicatene should
be no accessibility warnisin the application codeThe application should open on thea S NI &
device without crashing. Errors should be handled appropriately in the application code to
prevent theapplication from crashing.here will be an appropriate use @disyto-understand
warnings, prompts, error messages, and confirmation messtgesghout the application
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2.2 Design & Architecture

SystemArchitecture Diagram
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@
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2¥ :
o :
/\(\ Google ML Kit g

Text Recognition
l V2AP Firebase

Gallery
Application

n y Authentication . .
st @
D
7 nt me ¥ Realtime Database E
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Android
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or AVD
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Figurel - FoodPlannerApp SystefinchitectureDiagram(Development System)
1. User¢ The userunning the FoodPlannerApp application an Android device

Android Deviceg This component represents the Android dev{&hysicalrunning
the FoodPlannerApp applicatiom Developer Mode or virtually using an AVD
emulatorvia Android Studio IDH he device must hawsn Android SDK version of 24
or higherinstalledto run the FoodPlannerApp application

Gallery Applicationg Thiscomponentrepresents the device Gallery applicativhich
the Ingredient Scanner feature is dependenh. oThe user must grantthe
FoodPlannerAppermission to access thegallery to use théull Ingredients Scanner
featurefunctionality.

Camera Applicationg This component represents the devi€ameraapplication
which the Ingredient Scanner feature is dependent on. The user must grant the
FoodPlannerApp permission to access tiamerao use thefull Ingredients Scanner
feature functionality.

FoodPlannerApg; This component represents tHeoodPlannerApjnstalled on the
dza S d&licge via Android Studidf the device was released to production the
FoodPlannerApp application would be installed via the Google Play Sibee.
FoodPlannerApppplicationgarget Android SDK version is 33.

Internet ¢ The device must be connected to the internetdonnect to the Firebase
web servicesThe Google ML Kit Text Recognitionctionalityis available offline as
the MLModel is set to be downloadei the devicewhen the application is installed
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7. Google Play Services Google Play Services is required to use the ML Kit Text
Recognitiormodel.

8. Google ML Kit Text Recognition v2 APThis ML Kit API requires an Android API level
of 19 orgreater. TheText Recognition model is dependent on Google Play Services
however the ML model is automatically downlo&dl to the device once the
application is installed.

9. Firebaseg Firebase is used as tletoudapp development platform

10.Firebase Authentication¢ The application uses Firebagsuthentication as the
application user authentication servicEhe User Management featuredependent
on asuccessful connection the Firebase Athentication service.

11.Firebase Realtime DatabaseCA NB ol aS wSI €t 6AYS 5F Gl 61 &8s

cloudhosted NoSQL cloud database where the applications data is stored as JSON.

The applications Recipe, Meals and Ingredient datastored in a Firebase Project
Realtime Database. The Recipe Manager, Recipe Sdagredient Scanneand
Shopping List featuremre dependent on a successful connection to this database.

MVC(Model-View-Controller) Architecture PatternDiagram

7
/
——){ Controller }1—

Model Changed

Activity

Model o

Figure2 ¢ MVGstyleArchitecture Pattern used in the FoodPlannerApplication.(Adilovic, 2021)

The software architecture design patterthat the FoodPlannerApp application
implementationmost resembles is MVC (Moégiew-Controller) In the MVC design pattern
there is a separation between the Moldeused forstructuringdata, the Controllec usedfor
handling user inpytandthe Viewc usedto present data to the usefAdilovic, 2021For the
most part, h the implementation of the FoodPlannerApp, the Activity class contains both the
View (Ul PresentatiorLogiclandthe Controller User Input Handling Logid herefore this is

not a strict implementation of the MVC pattern as theraddotal separation of responsibility
between the Controller and Viewlowever, mn some casefecycleiiew adapter classes are
used tocontrol how sets ofdataaredisplayed ingf ! O (i Re&yéldiVia Bhe application
also implements utilityand interfaceclasses that can be reused by multiple Activities.
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Simplified FoodPlannerAppApplication UML Package/Class Diagram

Firebase
database
androidx android java
auth
| androidx.appcompat.app.AppCompatActivity
i A LY
1
: i
<<in1l ores =<imports> -<<m||lmrt>>

=<import==
app

Java

;

FoodPlannerApp

Activities /

LoginActivity \

MealPlanActivity

RegistrationActivity

PublicRecipesActivity

| /1
i
EditAccountActivity \ - BaseMenuActivity RecipeSearchActivity ,f
| /
' | i
Ingredients ScannerActivity EditRecipeActivity 1 .Ir
- i
AddRecipeActivity / ViewMealPlanActivity | | | |
| [ [ /7
1 717
I MainActivity ‘ | f/ ViewRecipesActivity l[ ffjf ]|

Fragments
DatePickerFragment
Utilities
ValidPasswordCheck
Interfaces

[ SortMeals

[

Models

Meallngredient } J[f /Recipe I

Adapters

RempeR\.‘Adagterff

I

MealPlanRVAdapter

[- Meal ngredient

IngredientScannerRVAdapter

FoodPlannerApp FoodPlannerApp
(test) (androidTest)

Res (Resources) “susess=
¥
drawable | mipmap values " layout | [ menu xml

Figure3 ¢ FoodPlannerApp applicatiomsplified (class methods variables excluded) UMRackageClass Diagram.

Java > Fragments Package

The Fragment Package contains the DatePickerFragment class used to create a Calander
dialog to allow the user to select a date when adding a recipe to their meal plan.

Java > Interfaces Package

The Interfaces Package contains the SortMeals comparator class used for sortisgpyneal
date inascending order inthe Meal Plamer. The Sort algorithm is used in this class.
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Java >Activities Package
TheActivities Rickage containallthe projectsActivity classes. Each activity class corresponds
to one application Ul screeand related functionality Activity classes follow the below

lifecycleflow ¢ eachmethods ina rectangle in the below diagram repressra W/ | £ £ 6 O] Q
method to be executed when the Activity enters a certain s{@eogle for Developers, 2023)

Activity Launched
onCreate()

onStart()

onRestart()

Other Activity comes
into foreground

Activity no longer visible
onStop()

Activity finishing or destroyed by System

App process killed

Higher priority app.
requires memory

Figure4 - Android Activity Class Lifecy{®oogle for Developers, 2023)
Java > Utilities Package

The Utilities Package contains the ValidPasswordCheck utility class used for verifyimg that
passwordmeetsthe minimum password requirementssing Regeand Pattern Matching

Java >Models Package
TheModelsPackage contairall the classes for modelling thegpplication data such adeals,
Meal Ingrediens, Ingrediens and Recipes.

Java >Adapters Package
The Adapters Package contaitite Adapter Classeased to control how sets obbject
ArrayListdata are displayed inreActivityRecycler View

Resourcd~older

The application Res (Resource) folder contan®rawablefolder containing application
vector and PNG images, thayout foldercontainingthe Ul XML templatdiles used by the
Activity classes, the Menu folder contaig the application UlToolbarMenu XMLtemplate,

the Mipmap folder contaimgthe application logosndthe Values folder containgreusable
string colourvalues and the application theme template

Firebase PackagdImported)
The Activity classes impoftom FirebaseButhQand Patabas€packagego interact with
Firebase Authenticadn and Firebase Realtime Database.

Java / Android / AndroidX¥Packagegimported)

The Activity classes impovariouspackages from the Java, Android and Androidx packages
such as thédndroid.appcompatpp.AppCompatActiviffwhich isused as an activity base
class to supporntunningnew platform featuren older devices.
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2.3 Implementation

BaseMenuActivity.java (Activity class in Activities package):

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activities/BaseMenuActivitygav
- Primary Resource Layousettings_main.xml
- PurposeThe BaseMenuActivity class contains the logic for the To&#iangsMenu.
The BaseMenuActivity class extends the AppCompatActivity Class, and all classes
(apart from the Login and Registration Activities classes) extend the BaseMenuActivity
class so that the settings menu candmessedn those activities.

The onCreateOptionsMenu() method gets the curréirebase Authenticatiomstance
(required for the Log Out option) and inflates the setting menu Ul:

onCreateOptionsMenu(Menu menu) {

The onOptionsltemsSelected() method sets the functionality for each of the menu items
when clicked though using a Switch statement:

@NonNull MenuItem item){
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Ingredientjava (Model class inModels package):

Project File Location:
0 app/src/main/java/com/example/foodplannerapp/models/Ingredient.java

Purpose: Model used forreceiving,storing displaying,and processingngredient
objects retrieved from the Firebase Realtime Database.
IngredientAttributes: Name, Description.

Meal.java(Model class inModels package):

Project File Location:

0 app/src/main/java/com/example/foodplannerapp/models/Meal.java
Purpose:Model used forcreating,receiving,storing, displayingand processingneal
objectssentto andfrom the Firebas&ealtime Database.
Meal Attributes: Name, cooking time, preparation time, servings, suitability, cuisine,
image URL, source URL, description, method, ingredients, ID, user ID, recipe ID, date.

Meallngredientsjava (Model class inModels package):

Project File Location:
o0 app/src/main/java/com/example/foodplannerapp/models/Meallngredient.java

Purpose:Model used forcreating,receiving storing, displayingand processingneal
ingredient objectsentto andfrom the Firebase Realtime Database.
Meal IngredientAttributes: database key, ingredient, purchakstatus.

Recipejava(Model class inModels package):

Project File Location:
0 app/src/main/java/com/example/foodplannerapp/models/Recipe.java

Purpose:Model used forcreating receiving, storing, displaying, and processing recipe
objectssent to andfrom the Firebase Realtime Database.

RecipeAttributes: Name, cooking time, preparation time, servings, suitability, cuisine,
image URL, source URL, description, method, ingredients, usecipelD, visibility.

IngredientScannerRVAdapter.ja&ecycler View Adapteclass inAdapterspackage):

Project File Location:
0 java/com/example/foodplannerapp/adapters/IngredientScannerRVAdapter.java

Purpose:Adapter class used to display Ingredient ArrayList data in a Recycler View.
This class Inflates the Recycler View witle card layoutitem for every object in the
ArrayList passed to the Adapter class. This class binds the ArrayList object data to the
card layout element to displays data.

Activities Used Bytngredients Scanner Activity
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MealPlanRVAdapter.javéRecycler View Adaptetlass inAdapterspackage):

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/modelgfealPlanRVAdapter.java

- Purpose:Adapter class used to displ&eal ArrayList data in a Recycler View. This
class Inflates the Recycler View with ocerd layout itemfor every object in the
ArrayList passed to the Adapter cla$his class binds the ArrayList object data to the
card layout element to display its dafBhis Adapter class also setsan clickinterface
for the recycler view items.

- Activities Used ByMeal Planner Activity

RecipeRVAdapter.javéRecycler View Adapterlass inAdapterspackage):

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/modeREcipeRVAdapter.java

- Purpose:Adapter class used to displ&ecipeArrayList data in a Recycler View. This
class Inflates the Recycler View with ocerd layout itemfor every object in the
ArrayList passed to the Adapter claghis class binds the ArrayList object data to the
card layout element to display its dafBhis Adapter class also setsa@n click interface
for the recycler view items.

- Activities used byMain Activity My Recipey Public Activity, Recipe Search Activity.

2.3.1 User Management Featufeogin, Registration, Account Settings)

ValidPasswordCheck.ja@tility class inUtilities package):

- Project File Location:
0 java/com/example/foodplannerapp/utilities/ValidPasswordCheck.java

- Purpose:Utility class for checking if password meets minimum requirements
- Activities used byRegistration Activity, Edit Account Activity
- Key imports:

0 java.util.regex.Matcher, Pattern
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LoginActivity.java(Activity Class irActivities Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activities/LoginActivity.java
- Primary Resource Layoudctivity login.xml
- Purpose The LoginActivity is used toenable registered users tébg in to the
application.t also provides a link to the Registration Activity scréemuser is already
logged in, they will be directed to the Main Activity screen when the Login Activity is
launched.
- Key package imports:
0 com.google.firebase.auth.FirebaseAulirebaseUser

When the Login Activity is launcheadninstance othe FirebaseAuth is obtained:

Thefirebase.auth.Firebaspackage method\uthsigninWithEmailAndPasswoisithen called
using tke instanceaboveand the user providedmail and password is passed to it. If the login
is successful using this method the user willdsected to the Main Activity (My Recipes)
screen. If the login is unsuccessful then an error message will be displayed on screen:

RegistratiorActivity.java (Activity Class in Activities Package)

Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitieBlegistratiomctivity.java

- Primary Resource Layoudctivity registrationxmi

- Purpose:The RegistrationActivity is used to enableew users toregister for an
account It also provides a link to tHeoginActivity screen.

- Key package imports:

0 com.google.firebase.auth.FirebaseAuth

o com.example.foodplannerapp.utilities.ValidPasswordCheck
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When the Registration Activity is launched, an instance of the FirebaseAuth is obtidithed.
user provides all requireddata, and the dza S pdviEled password is valid (passes
ValidPasswordCheck utilitglass chedk then the firebase.auth.Firebaspackage method
createUserWithEmailAndPasswoigl called usinghe FirebaseAuthnstance and theuser
provided email and password is passed tdfithe registration is successful, then the user
account will be created in Firebase Authentication and the uskbe signed in and directed
to the Main Activity (My Recipes) screen. If tlegistration fails an error message will be
displayed on screen:

Food Planner App 0 E E o
Authentication

Users Sign-in method Templates Usage Settings % Extensions &

Q, search by email address, phone number, or user UID Add user c

Identifier Providers Created Signed In User UID

test@example.com Jul 29, 2023 Aug 5, 2023 DOTZzvONJgXSirgl34k2g

Figure5 - Registered user listed in Firebase Authentication Users list.

EditAccountActivity.java (Activity Class in Activities Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitieBditAccounActivity.java
- Primary Resource Layoudctivity edit_accountxml
- PurposeTheEdit Accounictivity is used to enablexisting logged insers toupdate
their email or password, or tdelete their account.
- Key package imports:
0 com.google.firebase.auth.FirebaseAulirebaseUser
o com.example.foodplannerapp.utilities.ValidPasswordCheck

34



When the Edit Account Activity is launched, the currently loggedsar (FirebaseUser$
obtained from the current Firebase Auithstance:

This FirebaseUser reference is then used to caluffgateEmail, updatePassword and delete
FirebaseUser methodEach of these three actions are time sensitive and reqeicent user
authentication to beexecuted If recent authentication is required, then an error message
will be displayed on screen requesting for the user to sign in again before executing the action.

Figure6 - updateEmaimethod

Figure8 - deletemethod.
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2.3.2 IngredientdList OCRScanner Feature

IngredientsScannerActivity.jav@Activity Class in Activities Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitiesigredientsScannerActivity.java
- Primary Resource Layou#ctivity scan_ingredients.xml
- Purpose:Thelngredients Scannekctivity is used tenablelogged inusers toselect
an image from their device gallery, mrtake animage using their device camera, and
then scanthe seleted imageto receiveany scanned ingredients tegtmeaning If
there are any matching ingredients stored in the Firebase Reabatabasethen
theseingredientsand their meaning will be displayed to the user screen.
- Key package imports:
com.example.foodplannerapp.adapters.IngredientScannerRVAdapter
com.example.foodplannerapp.models.Ingredient
com.google.firebase.database.DataSnapsbattabaseReferen¢&irebaseDatabase

com.google.mlkit.vision.common.Inputimage
com.google.mlkit.vision.text. TextextRecognitionTextRecognizer

O O 0O O o

When the Ingredients Scanner Activity is launchadrirebase Reference is created to the
WLY3INBRASYGaQ RIFEGF ad2NBR Ay (GKS RIFGFo6lF&aSY

This reference is used to retrieve and storerairedientdata in an Ingredient Model object
ArrayList. This is the ArrayList of ingredients that will be queried for matching ingrettients
a scanned image:

There are three buttons made available on the Ingredients Scanner screen, the Select Image
button, the Capture Image button, and the Scan Ingredients button. When the Select Image
button is clicked then the af®current image gallery permission is checked. If the user has
not permitted access to their device, then the user will be prompted to permit access:
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If the user grants permission to the app to access their photo gallery, then the Photo Gallery
Image Selection activity will be launched usiuivityResultLauncher

The Eapture Imag@button functions similarly to thé8elect Imag@button except that it
allows the user to take an image using their device camera instead. The user must grant
permission to their device camera and once the permission is granted then the
IngredientsScannerActivityill start the capturelmage ActivityResultLauncher.

Once an image is selecteidl replaces the logomageon screenand the Scan Ingredients
button is enabled Once the Scan Ingredients button is clicked, tbaTextRecognition()
method will be run. Within this method, the user selected image is set adith&it Vision
Inputimage and an instance of the Google ML Kit Vision TextRecognizer clients is created. The
Text Recognizer client then processes the input image and if successful the text result is
passed to therocessTextRecognitionRegyinethod:
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In the processTextRecognitionResulé YSG K2R GKS GSEG NB&dzZA G A
check whether it is empty. If emptg toast notification is displayed on screen to say that no

text was detected. Otherwise, the text is stored to a single string using the getText() method

called result_text which is thenfurther processed to remove certain characters. The
processed text is then split by commas and stored in a string arraysCEmmedngredients

list is then stored in a string Array called scannedingredients and this array is passed to a
method called searchingredierfjs

ocessTextRecognitionResult(Text texts) {

\\s=, \\s=")
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The searchingredients() method creates a new Ingredients Model ArrayList called
allingredientsList which is updated with the ingrediestsred in the original ingredientList

ArrayList Each ingredients in the allingredientsList ArrayList is checked to see if it appears in
0KS aO0FyySR AY3INBRASYy(Ga {GNRYy3I I NNre fArAald wa
then the ingredient is stored in a new Ingredient Mod€lbject ArrayList called
matchinglingredientsList. The matchingingredientsList Arsayd.then used to populate the
Ingredients Scanner Recycler View (ingredients card list) using an instance of the
IngredientsScanneRVAdapter class:

Food Planner App v OB & G
Realtime Database

Data  Rules  Backups  Usage % Extensions QED

GD https://food-planner-app-25aaT-default-rtdb.europe-west1 firebasedatabase.app

<>
><

D tion: "A sweet substance especially from the plants sugar cane and sugar beet, used to make food and drinks sweet.”
Name: "Sugar”

source: "https://dictionary.cambridge.org/dictionary/english/sugar”

Figure9 - Screenshot of Stored Ingredients in Firebase Realtime Database
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2.3.3 Recipe SeardingineFeature

RecipeSearchctivity.java (Activity Class in Activities Package)

Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitiesRecipeSearchActivijgva

Primary Resource Layoudctivity search_recipes.xml
Purpose: The Recipe Search Activignables users to search for public or owned
recipes by Ingredients, Cuisine, Suitability and by Name.

Key package imports:

com.example.foodplannerapp.adapters.RecipeRVAdapter
com.example.foodplannerapp.models.IngredigRecipe
com.google.android.material.bottomsheet.BottomSheetDialog
com.google.firebase.auth.FirebaseAuth
com.google.firebase.database.ChildEventListend&ataSnapshot DatabaseErrqr
DatabaseReferenc¢&irebaseDatabas€uery, ValueEventListener

O O O O O

TheRecipeSearchActivity first queries andstoresrecipes from the database that are public

and or belong to the currently logged in user and stores them to a Recipe ArrayList. The user
can then query the retrieved recipes by searching By Ingredients, Cuisine, Suitability or Name.
When theWL y 3 NSdakiB Y (i & /Selaicl@ A ¥ $ R WSedmlGhuttand\afre/clicked a
corresponding multselect alert dialog is displayed on screen.&a@mple below is the code

for building the Ingredients Searchatbg:
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When the user selecisgredients from the Ingredients Search dialog box and then dheks
Bearc) 0 dztidifileyREcipesBylngredients() method is called which queries the recipes
list retrieved from the database for recipes with matching ingredients. The matching
ingredients are stored in a new Recipe model ArrayList and the Recipe List (Recycler View) is
updated to display the matching recipes

The Cuisine and Suitability searchesiarplementedsimilarly When theW dzA a A y Sr { ST NDO|
0KS W{ dzA G I bukon Asiicicked, $hesBdirKBYCuisirfp or searchBySuitability()

methods are executedto build the multiselectalert dialog where users caselectcuisinesor

& dzA ( | o\ Searéhe IfyA Then when th&k A | { Seafick) bitton is clicked, the
filterRecipesByCuisifjeor filterRecipesBSuitability()methods are called to filter the original

recipes list bythe selectedcuisindsuitability. If there are matchingecipes, then the recipe

list will be updated to display these recipes.

The Recipe Name search is implementsihga setOnQueryTextListenanethod for the
Search View(Search Barlelement. When the Search View query text changtw
searchByNam@ method is called which filters the original recipe list by recipes with matching
names.

The Clear Search button clears the currently applied search by executing the
resetRecipesLigt method.

The RecipeSearchActivity class implements the RecipeRVAdapter RecipeClickinterface. When
a Recipe is clicked in the Recycler View (Recipes List), a BottomSheetDialog is displayed on
screen containing the clicked recipes details, atdiew Detail® o daihidhamfen clicked

directs touser tothe Recipe details page
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2.3.4 Recipe Manager Feature

AddRecipéctivity.java(Activity Class in Activities Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitie8ddRecipActivity.java
- Primary Resource Layou#ctivity _add_recipe.xml
- PurposeTheAdd Recipéctivity is used to enable logged in usergteate private or
public recipes. The recipes created in this Activity are stored in the Resgpgsn of
the Firebase Realtime Database.
- Key package imports:
o com.example.foodplannerapp.models.Recipe

o0 com.google.firebase.auth.FirebaseAuth
0 com.google.firebase.database.DataSnapsbattabaseReferenc&irebaseDatabase

When the Add Recipe Activity is launched, the OnCreate() method retrieves and assigns the
currently logged in users ID from the current instance of Firebase Authenticate and assigns it

to a local variable. The OnCreate() method also create a referenée$ot YwS OA LIS&aQ 20
the Firebase Realtime Database:

Dialogalerts are also built in the OnCreate() method for the recipe Suitability and Cuisine
multi-select dialog aled used for selecting the recipe cuisine/suitability

LY3INBRASYGa | NB | RIRfegienfe o @il & DY A ¥ H A Ol WS R R
where userscanaddyaS ¢ AYINBRASY(id C2NJ SOSNE Aigw'dld NSRA S\
is added dynamically to the screen which contains the ingredient name and a delete button

which when clicked deletes the ingrediefiince the Add Recipe button is clickédll recipe

information has been provided, then a StringBuilder is used to combatiegdividual
ingredients provided by the user into a single string value:
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Theuser inputrecipe informationis extracted from theJl text input fieldandused to create

a new Recipe model object:

ly T RR 21 tdS 908yi tAaGSySNI A G(KSy ONBI

to add the new recipe object to the Firebase Realtime Database:

.setVisibility(\

oeB ¢ 0Q

Realtime Database

e % Extensions €ZD

FigurelO- Recipecreated in the Firebase Realtime Datahase
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EditRecipdctivity.java (Activity Class in Activities Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitieEditRecipActivity.java
- Primary Resource Layoudctivity edit_recipe.xml
- PurposeTheEditRecipe Activity is used to enable logged in usergtiate or delete
their own recipes.
- Key package imports:
o com.example.foodplannerapp.models.Recipe

o0 com.google.firebase.database.DataSnapsbattabaseReferencé&irebaseDatabase
ValueEventListener

When the Edit Recipe Activity is launchad?arcelableaecipe objectis retrieved whichwas
passed to the Intent when th#dit Recip&button wasclicked on My Recipes screen:

Recipe recipe = getIntent().getParcelableExtral(

Thisrecipe information is then used to set th&dit Recipescreeninput text fields with the
NB O AcliBrRiiformation:

When the Update Recipe button is clicked, if all required information is provided, then a
HashMap object is created using the updated recipe information:

This mapped object is then used to update the recipe object in the Firebase Realtime
Databaseausing the database reference .updateChildren() method:

The EditRecipeActivity also provides a Delete Recipe button which when clicked calls the
deleteRecipe() method which deletes the recipe from the database:
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MainActivity.java (Activity Class in Activities Package)

Project File Location:

0 app/src/main/java/com/example/foodplannerapp/activitiesfainActivity.java
Primary Resource Layoudctivity edit_recipe.xml
PurposeTheMain Activity is used to enable logged in uservi@wall owned recipes
in a list. It also provides access to the Recipe Edit and Add Recipe screens.
Key package imports:
com.example.foodplannerapp.models.Recipe
com.example.foodplannerapp.adapters.RecipeRVAdapter
com.google.android.material.bottomsheet.BottomSheetDialog

com.google.firebase.database.DataSnapsbattabaseReferen¢&irebaseDatabase
ValueEventListeneQuery, DatabaseError, ValueEventListener

O O O ©°

When the Main Activity is launched,Rrebase Database query is created to filter recipes
returned from the Firebase Realtime database by the currently logged in users ID to ensure
that the user can only view their own recipes:

A ValueEventListener is created for the query which retrieves a snapshot of the recipes from
the database belonging to the logged in user, stores them to a Recipe model ArrayList, and
then uses the Recipe ArrayList to populate the Recipes List (Recysigrovii screen using

the RecipesRVAdapter class:
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The MainActivity class implements the RecipeRVAdapter RecipeClickinterface. When a Recipe
is clicked in the Recycler View (Recipes List), a BottomSheetDialog is displayed on screen
containing the clicked recipes details, and two buttons which when clickextt to the
selected recipes Edit and VidetailsScreens:

The MainActivity contains a floating action button of a recipe cookbook icon that when clicked
directs the user to the Add Recipe screen:

ViewRecipectivity.java (Activity Class in Activities Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitieSiewRecipdctivity.java

- Primary Resource Layoudctivity view_recipe.xml

- Purpose:TheView Recipéictivity is used to enable logged in users to vaevecipe
details screenlt also provides access to thgddto Meal Plaf} Yy R Recip&ig
BrowseQ o0 dzi 2y ad

- Key package imports:

com.example.foodplannerapp.models.Recipeal, Meallngredient

com.example.foodplannerapp.fragments.DatePickerFragment

com.google.firebase.database.DatabaseReference, FirebaseDatabase
com.google.firebase.auth.FirebaseAuth

O O O O©o

Similarly,to the Edit Recipe page, Rarcelablerecipe object is obtained from the instance
when the View Recipe Activity is launched which is usegofmulate the recipe details on
screen.The ViewRecipe Activity implemenBatePickerDialog.OnDateSetListenathen the

Wl R SEHE tfyQ 0 dziDakelickekFiagn@it is OhitisdeR, Zand (a FC&lander
dialog appears on screen. Once the user selecédemndardate and clicks OK, tlmmDateSef)
method will be executé. In the onDateSef) method, a Meal Object is constructed using the
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recipedataand the meal object is then added to the Firebase Realtime databasesvery
recipe ingredient, a child Ingredient object is added to the Meal object created in the database
¢ this is required for the Shopping List feature:

PublicRecipeActivity.java (Activity Class in Activities Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitieBublicRecip&ctivity.java
- Primary Resource Layoud#ctivity public_recipes.xml
- PurposeThePublic RecipeActivity is used to enable logged in users to vidghpublic
recipes in a list. It also provides access to the Redipe Screen for publiecipe
- Key package imports:
com.example.foodplannerapp.models.Recipe
com.example.foodplannerapp.adapters.RecipeRVAdapter
com.google.android.material.bottomsheet.BottomSheetDialog

com.google.firebase.database.DataSnapsbattabaseReferen¢&irebaseDatabase
ValueEventListeneQuery, DatabaseError, ValueEventListener

O O O O

DatePickerFragment.javéFragment Class in Fragments Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapfragmentd DatePickerFragment.java
- Purpose:Dialog fragment class for meal plan date selection on recipe view page
- Keypackage imports:
- android.app.DatePickerDialpBialog
- androidx.fragment.app.DialogFragment
- java.util.Calendar
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2.3.5 Meal Planne& Shopping List Featwse

MealPlanActivity.java(Activity Class in Activities Package)

- Project File Location:
0 app/src/main/java/com/example/foodplannerapp/activitieslealPlanActivity.java
- Primary Resource Layoudctivity _meal_plan.xml
- Purpose:TheMeal Planner Activitys used to enable logged in users to vialhtheir
scheduled meald a list. It also provides accesstolavS Y2 @S a Sl FNRY
W+ ASg aSlt 5SiFAfa YR {K2LIWAyYy3I [AadQ o dz
- Key package imports:
o com.example.foodplannerapp.models.Recipe
o com.example.foodplannerapp.adapters.RecipeRVAdapter

o com.google.firebase.database.DataSnapsbattabaseReferencé&irebaseDatabase
ValueEventListeneQuery, DatabaseError, ValueEventListener

Similarly to the Main Activity when theMeal Planners launched, a Firebase Database query

is created to filtermealsreturned from the Firebase Realtime database by the currently
logged in users ID to ensure that the user can only view their sefreduled mealsA
ValueEventListener is created for the query which retrieves a snapshot afzéh& kIS

from the databas, stores them to aMeal model ArrayList, and then uses tieal ArrayList

to populate theMealsList (Recycler View) on screen using MealRVAdapter clasghe
MealPlanActivity class implements the MealPlanRVAdapter MealPlanClickinterface. When a
Meal is clicked in the Recycler View (Meal List), a BottomSheetDialog is displayed on screen
containing the clicked meals details. The bottom sheet dialog contaRenzove Meal Plan

from Plan buttonwhich whenclicked enables the user to remove the meal from their plan.
The bottom sheet dialog also containd¥iew Details & Shopping Liktutton which when
clicked directs the user to the Meal details screen

SortMeals.javaInterface Class in InterfaceBackage)

- Project File Location:
0 java/com/example/foodplannerapp/interfaces/SortMeals.java
- Purpose:Thepurpose of this class is to sort the Meal ArrayList by dasz¢nding
order) to list Meals in the Meal Plannday datein ascending order.
- Key package imports:
o com.example.foodplannerapp.models.Meal
o java.util.Comparator
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A, Meal mealB) {

ViewMealPlanActivity.java(Activity Class in Activities Package)

Project File Location:

0 app/src/main/java/com/example/foodplannerapp/activitieglewMealPlanActivity.java
Primary Resource Layou&ctivity meal_plan.xml
Purpose:The Meal Planner Activity is launched whenlzi SNJ Of A 01 a (KS
5SGFAfta |yR { K2 LILMeAlPlarjnér Adiivity soremd. Tisys wheye (1 K S
the Meal details and shopping list are located.
Key package imports:

o com.example.foodplannerapp.modeldeal, Meal Ingredients

0 com.google.firebase.database.DataSnapsbattabaseReferenc&irebaseDatabase
ValueEventListeneQuery, DatabaseError

Similarly, to the View Recipe Activity, a Parcelable meal object is obtained from the instance
when the ViewMeal Activity is launched which is used to populate thealdetails on screen.

On this screen, the user can click the View Source recipe button which will launch their default
device browser and navigate them to tt&ource Recipe URDn this screen, the meal
Shopping List is availableor every ingredient stored for the Meal, an ingredient camlvis

added to the shopping list layodtynamicallyusing the addingredientCard() method below:

addIngredientCard(String i

@SuppressLint(

.inflate(R.layout.
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The useuser can then check or uncheck ingredients listed in the Shopping List container to
mark whether the item has been purchased or mohecking and unchecking the ingredients
checkbox updates the meal ingredients purchased value ifrifedase RealtimBatabase:

oo Pt S or ¢ Q
Realtime Database

Rules  Backups  Usage % Extensions @ID

Figurell- Screenshot of Meal Object and Child Ingredients Object in Firebase Realtime Database
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2.4 Graphical User Interface (GUI)

User Login Screen

AW 3
LR

FoodPlannerApp

Enter Email
( test@example com
If Enter Password —I

Email

user@example.com

Password

New User? Register Here

Registration Screen Link

Figurel3- Screenshot of Login Screen

¢ Please add your credentials... 2% Login Failed. Please try again...

Figurel4 - Toast notification displayed when email and «  Figurel5- Toast notification displayed whéeogin fails
password are not provided when the Login button is
clicked

The Login Screeis where the user can logtmthe applicationby providingtheir account

email address and passwolflthe login isuccessfytheywilbeRA NS OG SR G2 GKS
screen.If a user provides incorrect login credentials, then an error toast notification will
appear on screenlhe user is directed to thieogin screen whenever they select the log out
action. There is a link on the Login screen which déréet user to the Registration screen
when clicked.
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User Registration Screen

20:04 & R 20:07 @

Create Account Create Account Create Account

| VS | VS
l-|ll l-|ll

/\0<\ FoodPlannerApp FoodPlannerApp

Enter Email
I Enter Email (1&51@&\mmule,tmn
Usermame
user@example.com P—
I Enter Password
asswords wercase
e

Confirm Password

Already a User? Login Here

Password

Already a User? Login Here

s Invalid password

Figurel6 - RegistrationScreen Figurel?7 - Screenshot dRegistration Figurel8- Screenshot of
Wireframe Screen Password Requiremenagert.

s, Registration failed. Please add valid
= email

& Please add your credentials..

Figurel9- Toast notification displayed Figure20 - Toast mtification Figure21 - Toast notification
when email and or passwaosa@re not displayed when already in use emalil displayed when invalid email
provided provided. address is provided.

The Registratioscreen is where the user can register fonew accountor navigate to the

login screenOn this screerusers must provide a valid email address, vpdswordand a

matching valid password. Users cannot register for a new account using an email address that

is not in a correct email format @n email address already in use by another account. If an

invalid email address iprovided an error notification will be displayed on screehhe

password provided by the user must contain at least one uppercase, lowercase, digit, and
special character and must be at least 8 characters in length. If these requiremennot

met, then an error toast alert will be displayed on screen. If a valid email address and
matching valid passwords are provided an account will be created for the user when the
wWSIAAGSNI odzii2zy A& Oft AOISRIZI FYR GrKS dzaSNJ oAt
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Edit Account Screen

Account Settings

Usemame

user@example.com

New Email

user@example.com

Confirm New Email
user@example.com

New Password

Confirm New Password

Figure22 - Account SettingScreen

Wireframe

Update Email Confirmation

Do you want 1o update your email address?

21:03 &

Account Settings

Account Emall Address
( test@example com

I Enter New Email

Confirm New Email

Update Email

-

I Enter New Password

| Confirm New Password ]

[}

Figure23- Screenshot ofccount

SettingsScreen

Update Password Confirmation
Do you want to update your password?

21:54 &

Account Settings

Update Email

This operation /s sensitive and requires recent

Please log out and back in again before retrying this
request.

Enter New Fassword
(Newpassw

Confirm New Password
(Newpassw

Update Password

This d re: ent

Is

Delete Account

This operation is sensitive and requires recent
authentication.

Please log out and back in again before retrying this
\ request.

~

/

Settings actions.

Delete Account Confirmation

Do you want 1o delete yaur account? This
action cannat be undane. Any public

ou own will still be visible o other

Figure24 - Screenshot of Sigin
required alert for each Account

Figure25 - Update Email Confirmation

box.

Figure26 - UpdatePassword

Confirmation box.

Figure27 - Delete Account

Confirmation box.

The Account Settings Screenwhere users canpdate their account email addressd
password ordelete their account. All actions on this screen are time sensitive in relation to
when the user last logged {» minutes). If a user tries to execute on of the available actions
after 5 minutes since they last logged then an error alert will be displayed on screeifia
valid email or password is not provideah erroralert will be displayed on screen and the

password or email addressill not beupdated ¢ K S

dza SNJ Ydza G Of

AO1 W, S:

dialog that appears when each of the actions is attempted to be executed on this Tiage

AA3YSR Ay dzSNDa

O dzNINSP gy édat Ihtpotityisseredn | A £ | R R NB
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Ingredients Scanner Screen

iEB 21:05 &

Ingredients Scanner Ingredients Scanner

| SV Y

NN

FoodPlannerApp

CAPTURE IMAGE m SELECT IMAGE B

SCAN INGREDIENTS

Ingredient Name
Ingredient Description

Ingredient Name
Ingredient Description

Ingredient Name
Ingredient Description

Ingredient Name
Ingredient Description

Figure28- Ingredients Scannécreen
Wireframe

Figure29 - Screenshot ahgredient
Scanner Defaulbcreen

21:06 @

Ingredients Scanner

CAPTURE IMAGE ﬂ SELECT IMAGE !
SCAN INGREDIENTS
2

No matching ingredients found

Try selecting a different image

Figure31- Screenshot of Ingredient
Scanner Screen displaying matching
results text result.

Figure32- Screenshot of Camera
activated when Capture Image buttor
is clicked.

21:48 &

Ingredients Scanner

Ingredients: Enriched Corn Meal (Corn Meal,
Ferrous Sulfate, Niacin, Thiamin Mononitrate,
Riboflavin, Folic Acid), Vegetable il (Corn, Canola,
and/or Sunflower Oil), Cheese Seasoning (Whey,
Cheddar Cheese [Milk, Cheese Cultures, Salt,
Enzymes], Canola Oil, Maltodextrin [Made from
Corn], Natural and Artificial Flavors, Salt, Whey
Protein Concentrate, Monosodium Glutamate,
Lactic Acid, Citric Acid, Artificial Color [Yellow 6]),

and Salt
FANTAIIC Ml ¥ INRDENIENTE

CAPTURE IMAGE [ SELECT IMAGE

SCAN INGREDENTS

Niacin

One of the vitamin B complex found in foods such as wheat,
beef, chicken, and milk, important for producing energy from
food and for keeping the digestion and nervous system
healthy.

Folic Acid

A vitamin, found in the leaves of plants and in liver, that is
needed by the body for the production of red blood cells

Salt

Acommon white substance found in sea water and in the
ground, used especially to add flavour to food or to preserve.
it.

Riboflavin

A substance added to a cake, bread, etc. to make it swell
and become lighter, especially a chemical powder or yeast.

Figure30- Screenshot of
Ingredient Scanne®creen

displayingdetectedingredients

22:32 @
Ingredients Scanner
| Alest

CAPTURE IMAGE [ SELECT IMAGE 5
SCAN INGREDIENTS

Salt

Acor substance found in sea water and in the
gwmmwmmwmmmcmm

Honey

as food.

Glucose Syrup

A sweet, thick liquid that contains a lot of glucose (= a
type of sugar) and s use duction t o
‘sweeter, thicker, or less dry. It is made from grains such as

com, wheat, and barley.

Peanut

An oval-shaped seed of a plant,
pairs inside a thin brown shell.

Figure33- Screenshot of
Ingredient Scanner Screen

displaying detected ingredients.
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O

Allow FoodPlannerApp to take

(=

pictures and record video? Allow FoodPlannerApp to access
photos and videos on this device?

WHILE USING THE APP
ALLOW
ONLY THIS TIME
DON'T ALLOW
DONT ALLOW

Figure34 ¢ Screenshot ofequest for user device camere  Figure35 ¢ Screenshot ofequest for user devidmage
permission required for Image Capture functionality. gallerypermission required fdgelect Imagéunctionality.

The Ingredients Scanner Screewlegerethe usercanscanimages ofood ingredientdiststo
receive the ingredients meanindhe usercan either select an existing image frotheir
device image gallery by clicking ti&elect Imagéutton or take a photo using theidevice

OF YSNI o0& Of AOlAy3 (TheSeletkd indgh withdh bd displasiesl On 6 dzil G 2
the screenTK S W{ Ol y L y 3d¢a ki issgé isyrediedeiieit 2ndfithere are
any matching ingredients stored in thH@oogle Firebase Realtime Databasieey will be
displayed on the screeifhematching ingredient name and description will be displayed in a
single card listed in a Recycler Vietvich theuser will be able to scrollf text is recognised

in the imagebut there are no matching ingredients in tdatabasethenthis will be displayed

on screenlf the user is using #happlication for the firstime, then they will need tagrant
access to theidevice image gallery and camera.
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13:10 BN 2549

Add Recipe Add Recipe i Add Recipe

Enter Image Link
Enter Recipe Name f 79a.jpg?quality=008webp=truetresize=300,272
Strawberry Cheesecake

Enter Recipe Link
Enter Recipe Cooking Time (Minutes)

Enter Recipe Deseription
”E' ter Recips Preparstion Time (Minutes) (Nu -cook cheesesake for all accasions

Enter Recipe Servings

Enter Caoking Method
Step 1, step2, step 3..|
Make Recipe Public? o

Vegetarianism, Nut allergies, Halal,
ta

Mediterranean, Other

Bk lirpnifay 100g butter, melted DELETE
’779awq’uua\\w=aoaweb|:=nue&reswze=300.272

Enter Recipe Link
(‘m/rsclpasfstmwbalry:heasecaka—&easysteps 2509 Digestive Biscuits

Public Checkbox

Engrediem Mame J

Enter Recipe Description
Mo-cook cheesecake for all accasions
600q full fat soft cheese DELETE

Enter Cooking Method

Step 1,5tep 2, step 3.

Figure36- Add Recip&creen
Wireframe.

Figure37 - Screenshot of Add Recipr Figure38- Screenshot of Add Recip:
screen (first half). screen (second half).

Select Cuisine
vninese
Thai

Select Recipe Suitability French

Everyone
Y Mexican

a

Lactose intolerance
g Caribbean
[m]

Gluten intolerance or sensitivity Shandong

<]

Vegetarianism Indi
ndian Enter Ingredient
Veganism
Indonesian 600g full fat soft cheese

Kosher
American

CANCEL

(]
O

Nut allergies
Italian

<]

Halal
Japanese

<]

Pescetarianism
European

[J Other

B 000 0O0O00O0O0O0O~O0O0T¢C

Mediterranean

CLEAR ALL CANGEL 0K

[m]

Cantonese
Other

CLEAR ALL CANCEL 0K

Figure39- Screenshot of Select Figure40- Screenshot of Select Figure41- Screenshot of Add
Recipe Suitability mulgelect alert RecipeCuisinanulti-select alert Ingredients alert dialog.
dialog. dialog.
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The Add Recipe screés whereusers can create a new recify addingall the following
required data If a mandatory field is not completed when the Add Recipe button is clicked,
then an error toast alert is displayed on scre®¥vhen users select the Suitability or Cuisine
fields a corresponding alert dialog appears allowing them to select mukigtabilitt &
cuisines. When the user selects the Add Ingredient button an alert dialog appears allowing
the user to add an ingredieningredients added using this alert dialog will be listed in a
RecycleView on the screen. Added ingredients can then beitdel using thengredient card
Peletebutton.

WORAG wSOALISQ { ONBSy

Ll 00:19 & R # 00:19 &

Edit Recipe

Edit Recipe H Edit Recipe

Enter Image Link
’7 https:/fimages.immediate.co.uk/productionsvol

th s:/fwww.bbegoodfaod.com/recipes/strawb

('\2

SleD 1 sleDZ leDE

Make Recipe Public?

100g butter, melted

Public Checkbox

Add Ingredient +

250g Digestive Biscuits

600g full fat soft cheese

DELETE UPDATE
RECIPE RECIPE

Figure4?2 - EditRecipe Screen
Wireframe.

Figure43- Screenshot dEditRecipe  Figured4 - Screenshot of Edit Recipt
screen (first half). screen geconchalf).

Update Recipe Confirmation Delete Recipe Confirmation Enter Ingredient

Are you sure you to update this recipe? Are you sure you want o delete this recipe?

This action cannot be undone.

400g Strawberries

CANCEL 0K

Figure45 - Screenshot of confirmatior Figure46 - Screenshot of confirmatior Figure47 - Screenshot of Add

modal for updating recipe. modal fordeletingrecipe. Ingredient alert dialog.

The Edit Recipe scre@whereuserscanupdateor deletetheir recipes. The user can update

the existing recipe detailsy adding the updated details, clicking the Update Rebiptéon,

and then clicking Yes in the Update Recipe Confirmatiodal The user can delete a recipe

by clicking the Delete Recipe button and then clicking Yes in the Delete Recipe Confirmation
modal.
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)

Recipe Name Cooking Time

~

)

Recipe Name Cooking Time

~

A
Recipe Name Cooking Time J

Recipe Name

Figure48- My RecipeScreen Wireframe. Figure49 - My Recips Screen Wireframéottom sheet
dialog).

00:04 ©

My Recipes

Stawberry Chessacak

g Do Nocoochesecae fora
k—:‘ Serves: 12
~ Prepartion Time: 30m
Cooking Time: 60m

EDIT RECIPE VIEW DETAILS
—

Figure50-Screenshot of the My Recipes screen with A Figure51 - Screenshot of My Recipes screen (with bottc
Recipe button on bottom right. sheet dialog open).

The My Recipes screen where users can view theirecipes. Oncea recipe is clicked the
recipe bottom sheet dialog is displayed, displaying recipe details, and buttons tEdthe
Recipeor RecipeDetails screes. When clicked, the cookbook icon on the bottom right of the
screen directshe user tothe Add Recipe screen.
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PublicwSOA LISa Q { ONBSY

Public Recipes

-

.
Recipe Name Cooking Time

e

.

Recipe Name Cooking Time

-

-
\_Recipe Name Cocking Time

Recipe Name

Figure53- Public Recips Screen Wireframébottom
sheet dialog).

00:08 &

Public Recipes

Strawberry Cheesecake Cooking Time: 60m

Strawberry Cheesecake

N 5 ' Description: No-cook cheesecake for all

occasions.

“_- Serves: 12

— Preparation Time: 30m

Cooking Time: 60m

VIEW RECIPE DETAILS

Figure54 - Screenshot of the Public Recipes Screen. Figure55 - Screenshot of the Public Recipes Screen
(bottom sheet dialog).

The Public Recipes screenvisere useis can viewpublicrecipes. Once a recipe is clicked the

recipebottom sheet dialog is displayed, displaying recipe details,aamatton to the Recipe
Details screen.
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E0 0011 @

Recipe Details

Recipe Details

Cuisine
Mediterranean, Other w

Public Checkbox

eseription
o-caok cheesecake for all occasions

0oking Methed

tep 1, step 2, step3...

100g butter, melted, 250g Digestive Biscults,
600g full fat soft cheese

Figureb6 - Recipe DetailScreen Wireframe.

00:11 &

ELEDEETE

2023

Tue, 25 Jul

Nut allergies, Halal,
July 2023

Mediterranean, Other }

Description
No-cook cheesecake for all aceasions

Cooking Method

Step 1,step 2, step 3.

Ingredients

100g butter, melted, 250g Digestive Biscuits
600g full fat soft cheese

CANCEL oK

Recipe Public? )

VIEW RECIPE IN BROWSER m

Figure58- Screenshot Recipe Details Screstgnchalf). Figure59- Screenshot dfleal Plan date selection.

The Recipe Details screenwhereusels canview a recip€ details.The Add Recip® Meal

Plan button when click will display a calendar fragment on screen vdflimlvsthe usesto
select a date which will add the recipe to their meal plan for the selected date and then direct
the user to the Meal Planner scre€rhe View Recipe in Browser button will open the source
recipe in their default browser.
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00:31 ©
Meal Planner

[

Meal Planner

-

.

\_ Recipe Name

-

- (a

\_ Recipe Name Meal Date )
N
A

Recipe Name Meal Date / Recipe Name

Figure60- Meal PlanneiScreen Figure61- Meal Planner Screen
Wireframe. Wireframe (bottom sheet dialog).

Figure62 - Screenshot of Meal Planne
Screen.

Delete Meal Confirmation

Do you want to delete this meal from the
meal plan?

NO YES

REMOVE MEAL FROM RECIPE DETAILS &
SHOPPING LIST

4 .

Figure63- Screenshot of Meal Figure64 - Screenshot of Remove
Planner Screen (bottom sheet dialo¢ Meal from Plan confirmation modal.

The Meal Planner screen is where the user can vieMiedls added to their Meal Plan. When
a meal is selected from the list the meal bottom sheet dialatjsplayed where the user can
remove the meal from their plan aravigate to the Meal Detail and Shopping List screen.
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13:10

Meal Details - {Scheduled Date}

00:34 &

Meal Details - 29/07/2023

00:37 &

Meal Details - 29/07/2023

Name

No-cook cheesecake for all occasions

Coaking Method
(S[ep 1,5tep 2, step 3.

Ingredients
100g butter melted, 250g Digestive Biscuits,
600g full fat soft cheese

m, Nut allergies, Halal, Recipe Public?

sisine SHOPPING LIST

Mediterranean, Other
100g butter melted
escription
o-cook cheesecake for all accasions
ooking Method 250g Digestive Biscuits O
tep 1, step 2, step 3.

ngredients
100g butter, melted, 250g Digestive Biscuits 600g full fat soft cheese ]
600g full fat soft cheese

Recipe Public?

Public Checkbox

Shopping List

Ingredient Name
ingredient Name [ ]

VIEW RECIPE IN BROWSER Mm

SHOPPING | IST =
Figure65 - Meal Details Screen . [ ]

Wireframe.

Figure66 - Screenshot of Meal detail: Figure67 - Screenshot of Meal Detail
screen (first half). screen (second half).

The Meal Details screen allows the user to view the recipe details for the Meal, their
shopping list for the meal, and to view the recipe in their default brovieseelicking the View
Recipe in Browser buttor.he user can update their shopping list on this pagjeecking an
ingredient in this shopping list saves its purchased status.
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Recipe SeardBcreen

1310

Recipe Search

Search

A
\_ Recipe Name Cooking Time

e ™

[

. v
\_Recipe Name Cooking Time

Figure68- Recipe Search Screen
Wireframe.

Strawberry Cheesecake

N ' Description: No-cook cheesecake for all
occasions

K_p Cuisine: Mediterranean, Other

< Suitable For: Vegetarianism, Nut allergies,
Halal, Pescetarianism

Ingredients: 100g butter, melted, 2509
Digestive Biscuits, 600g full fat soft cheese

Serves: 12
Preparation Time: 60
Cooking Time: 60

VIEW RECIPE DETAILS

Figure71- Screenshot of Recipe
Search Screen (bottom sheet dialoc

Recipe Name

Figure69 - Recipe Search Screen
Wireframe (bottom sheet dialog).

Search Recipes By Ingredients

]
[m]
(]
[m]
]
(]
(]
[m]
(]
[m]
[}
[m]

Figure72- Screenshot of Ingredients
Search multselect alert dialog.

Sugar

Niacin

Folic Acid

Corn Syrup
Dextrose
Fructose
Glycerin

Salt

Calcium Carbonate
Cornstarch
Baking Soda
Leavening
Calcium Sulfate

Gelatin

CANCEL SEARCH

00:40 ©

Recipe Search

Q

INGREDIENT SEARCH SUITABILITY SEARCH

Figure70- Screenshot of Recipe

Search screen.

Search Recipes By Suitability
[0 Everyone
Lactose intolerance

Gluten intolerance or sensitivity

B 0O 0O

Vegetarianism

a

Veganism

Kosher

| O

Nut allergies
Halal

Pescetarianism

0O 0O O

Other

CANCEL SEARCH

Figure73- Screenshot dbuitability

Search multselect alert dialog.
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Search Recipes By Cuisine
[ wnnese

O Thai
French
Mexican
Caribbean
Shandeng
Indian
Indonesian
American
Italian
Japanese

European

[m}
a
[m]
a
[m]
a
a
[m]
O
[m]

Mediterranean

0O

Cantonese

<]

Other

CANCEL SEARCH

Figure74- Screenshot ofuisine
Search multselect alert dialog.

[ER-

Recipe Search

Q

INGREDIENT SEARCH SUITABILITY SEARCH
Af ability Search Filte
\ \ Nut allergies

Figure77 - Screenshot of Recipe
Suitability Search filters applied.

00:41 @

Recipe Search

Cheesecake X

INGREDIENT SEARCH SUITABILITY SEARCH

s L

Strawberry Cheesecake Cooking Time: 60m

88 () Tomato brusc...

s o s g g
asdf gh j kI
&8l z x clv|b|n | m|Ea

21238 , ©

Figure75- Screenshot of Recipe
Search by Name.

00:55 &

Recipe Search

Q

INGREDIENT SEARCH SUITABILITY SEARCH
Applied Ingredients Search Filters

Fi
igar, Salt, Milk, Cheese]

e . \; i A -
Figure78- Screenshot of Recipe
IngredientsSearch filters applied.

00:51 &

Recipe Search

Q

INGREDIENT SEARCH SUITABILITY SEARCH

Applied Ingredients Search Filters

[Niacin]
2

No matching recipes
Try adjusting your search

Figure76 - Screenshot of Recipe
Search (no results).

00:58 &

Recipe Search

Q

INGREDIENT SEARCH SUITABILITY SEARCH
Applied Cuisine Search Filters
[Other, Mediterrane:
5 e
. .
N e A

Figure79- Screenshot of Recipe
CuisineSearch filters applied.

The Recipe SearcBcreenis whereusers can sarch for recipes by Ingredients, Cuisine,
Suitability or Name. The user can only view public recipes or owned recipes on this screen.

The user can select a recipe from the results list which will operragbige bottom sheet

dialog which displays the recipe details and displays a button to the recipe detailsTege.

user can search for recipes using the Search Bar at the top of the screen. The user can search

for recipes by ingredients, cuisine, and suitapilitly selecting the corresponding search

button which openghe corresponding mukselectalert dialog. Theurrently applied search

will be displayed on screen to the user in a text view. If no recipes are returned by the search,
GKSY Wb2 al GOKAY 3 wSOA LIBh& Qurrantly ipliedsBarcR das hadt | & S F
cleared using the Clear Search button.
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2.5 Testing

251

Unit Testing

The projectUnit Tests were created using the JUnit 5 test frameworkaaednthe following
project location: app/src/test/java/com/example/foodplannerappThe following are the
individual unit test casesw their results.

Test Case ([

TCa

Test Case Titlg

Test Recipe Model

TestPlan ID:

1

Test Type

Unit

Test Case Descriptio

Test Recipe model creates recipe object & stores information corre|

Project Test Locatior

java/lcom/example/foodplannerapp/models/RecipeTest.jgVast Package)

Test Priority:| High

PreGonditions. | Recipe object is creatatbing set values.

Executed Using IntelliJ Junit 5 Test Runner

ExecutiorSteps: 1. Confirmrecipe namds as expected.
2. Confirmcooking timeis as expected.
3. Confirmrecipe preparation times as expected.
4. Confirmrecipe servingss as expected.
5. Confirmrecipe suitabilityis as expected.
6. Confirmrecipe cuisings as expected.
7. Confirmrecipe image URE as expected.
8. Confirmrecipe URIls as expected.
9. Confirmrecipe descriptioris as expected.

10. Confirmrecipe methods as expected.

11. Confirmrecipe IDis as expected.

12. Confirmrecipe user I0s as expected.

13. Confirmrecipe visibilityis as expected.

Postcondition:

System goes into wait state until next téstrun.

Test Status

Passed

Test Case IO

TCO2

Test Case Title

Test Ingredient Model

Test Plan ID

1

Test Type!

Unit

Test Case Descriptiol

Test Ingredient model creatésgredient object and stores informatiorn
correctly.

Project Test Locatior

java/com/example/foodplannerapp/models/IngredientTest.java (Test
Package)

Test Priority:

High

Executed Using

Intellid Junit 5 Test Runner

Pre-Conditions:

Ingredientobject is createdising set values.

ExecutionSteps:

1. Confirmingredient namds as expected.
2. Confirmingredient descriptions as expected.

PostConditions:

System goes into wait state until next test is run.

Test Status

Passed
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Test Case I

TCO3

Test Case Titlg

Test Meal Model

Test Plan ID

1

Test Type

Unit

Test Case Descriptio

Test Meal model creates meal object and stores information correc

Project Test Locatior

java/com/example/foodplannerapp/models/MealTest.java (Test Package)

Test Priority:| High
Executed Using IntelliJ Junit 5 Test Runner
Pre-Conditions: | Meal object is createdsing set values.
ExecutionSteps: 1. Confirmmeal namds as expected.
2. Confirmcooking timeis as expected.
3. Confirmmeal preparation times as expected.
4. Confirmmeal servingss as expected.
5. Confirmmeal suitabilityis as expected.
6. Confirmmeal cuisings as expected.
7. Confirmmeal image URik as expected.
8. Confirmmeal URLs as expected.
9. Confirmmeal descriptioris as expected.
10. Confirmmeal methodis as expected.
11. Confirmmeal IDis as expected.
12. Confirmmeal user IDs as expected.
13. Confirmmeal dateis as expected.
PostConditions: | System goes into wait state until next test is run.

Test Status

Passed

Test Case IO

TCO04

Test Case Titlg

Test Meal Ingredient Model

Test Plan ID

1

Test Type!

Unit

Test Case Descriptiol

Test Meal Ingredient model creates ingredient object atates
information correctly.

Project Test Locatior

java/com/example/foodplannerapp/models/MeallngredientTest.java (Test
Package)

Test Priority:

High

Executed Using

Intellid Junit 5 Test Runner

Pre-Conditions;

Meal Ingredient object isreatedusing set values.

ExecutionSteps:

1. Confirmmeal ingredient namés as expected.
2. Confirmmeal ingredient purchase valig as expected.

PostConditions:

System goes into wait state.

Test Status

Passed
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Current scope: all classes

com.example.firebasecrudapplication.models

Coverage Summary for Package: com.example.firebasecrudapplication.models

Package

com.example.firebasecrudapplication.models

Class _
Ingredient
Meal
MealIngredient
Recipe

Class, % Method, %  Line, %
100% (6/6) 79.3% (46/58)  51.6% (81/157)
Class, % Method, % Line, %
100% (1/1) 75% (3/4) 83.3% (5/6)
100% (2/2) 80.8% (21/26)  4B8.7% (38/78)
100% (1/1) 80% (4/5) 85.7% (6/7)

100% (2/2) 78.3% (18/23)  48.5% (32/66)

Figure80- Test Coverage Report for Models Package

Package com.example.foodplannerapp.models

all > com.example.foodplannerapp.models

40

tests

Classes

Class
IngredientTest

MeallngredientTest

MealTest

RecipeTest

0 0 0.158s 1 00%
failures ignored duration
successful
Tests Failures Ignored Duration Success rate
2 1] 0 0.090s 100%
3 0 0 0.007s 100%
19 1] 0 0.031s 100%
16 0 0 0.030s 100%

023, 14:33:20

Figure81- Test Summary Report for Models Package generated by Gradle.

Test Case IO

TCO5

Test Case Titlg

Test SortMealdnterfaceClass

Test Plan ID

Test Type!

Unit

Test Case Descriptiol

Test SortMeals interface class successfully sorts Meal ArrayList
correctly by scheduled date (chronological order)

Project Test Locatior

java/com/example/foodplannerapp/interfaces/SortMealsTest.java (Test

Package)
Test Priority:| Low
Executed Using IntelliJ Junit 5 Test Runner
PreConditions. | 3 Meal objects are created using predefined values and added to
ArrayList.
Test Data; Meal A Date ©1/04/2023
Meal B Date ©1/04/2023
Meal C Date 20/04/2023
ExecutionSteps: 1. AssertMeal A date is same as Meal B date.
2. AssertMeal B is sorted before Meal C.
3. AssertMeal C is sorted after Meal A.
PostConditions: | System goes into wait state.

Test Status!

Passed
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Current scope: all classes

com.example.foodplannerapp.interfaces

Coverage Summary for Package: com.example.foodplannerapp.interfaces

Package

com.example.foodplannerapp.interfaces

Class _
SortMeals

Class, %
100% (1/1)

Method, % Line, %
100% (2/2)  100% (2/2)

Class, %
100% (1/1)

Method, % Line, %
100% (2/2) 100% (2/2)

generated on 2023-07-29 14:39

Figure82 - Test Coverage Report fimterfacesPackage

Package com.example.foodplannerapp.interfaces
all > com.example foodplannerapp.interfaces

1
tests

0
failures

0
ignored

0.052s
duration

100%
successful

Classes

Class

SortMealsTest

Generated by

Figure83-

Tests Failures

0

Duration
0.052s

Success rate
100%

Ignored
0

Gradle 7.5 at 29 Jul 2023, 14:38:59

Test Summary Report forterfacesPackage generated by Gradle.

Test Case IO

TCO6

Test Case Titlg

TestisValidPasswordViethod

Test PlanD:

Test Type!

Unit

Test Case Descriptiol

Test ValidPasswordCheck isPasswordValid utility method asserts
password validity correctly.

Project Test Locatior

java/com/example/foodplannerapp/utilities/ValidPasswordCheckTest.java
(Test Package)

Test Priority:

Medium

Executed Using

Intellid Junit 5 Test Runner

Pre-Conditions:. | -

ExecutionSteps: 1. Assert valid Password returns True value.
2. Assert invalid Password returfalsevalue.
3. Assert invalid Password returfalsevalue.
4. Assert invalid Password returfalsevalue.
5. Assert invalid Password returfalsevalue.

PostConditions: | System goes into wait state.

Test Status| Passed
Current scope: all classes | com.example.foodplannerapp.utilities

Coverage S
Package

com.example foodplannerapp.utilities

Class _

ValidPasswordCheck

ummary for Package: com.example.foodplannerapp.utilities
Class, %  Method, % Line, %
100% (1/1) 100% (1/1) 83.3% (5/6)
Class, Y% Method, % Line, %
100% (1/1) 100% (1/1) 83.3% (5/6)

generated on 2023-08-05 00:07

Figure84 - Test Coverage Report fotilities Package
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Package com.example.foodplannerapp.utilities

Classes

Class. Tests Failures Ignored Duration Success rate

Figure85- Test Summary Report fmValidPasswordTegenerated by Gradle.

2.5.2 Integration Testing

Integrationtests were performed using Espresso, J4nand Manual Testingrhe following
are the individual integration test cases and their results.

Test Case I0 TCO7
Test Case Titlg Test Recipe Creanin Firebase Realtime Database
Test Plan ID| -
Test Type] Integration
Test Case Descriptiol Test that the AddRecipe Activity class successfully uses the Recipe
model to create a recipe Json object in the Firebase database.
Project Test Locatior| java/com/example/foodplannerapgkddRecipelntegrationTest.java
(androidTest Package)
Test Priority:| High

Executed Using IntelliJ Bpressd JUnit 4 Test Runner & Manual Testing
PreConditions:| Android AVD Device is available to run automated Ul test.
Execution Steps Create Recipe Item

View Recipe Details

Confirm therecipe names as expected.

Confirm thecooking timeis as expected.

Confirm therecipe preparation timés as expected.

Confirm therecipe servingss as expected.

Confirm therecipe suitabilityis as expected.

Confirm therecipe cuisings as expected.

Confirm therecipe image URKk as expected.
. Confirm therecipe URIs as expected.
. Confirm therecipe descriptions as expected.
. Confirm therecipe methods as expected.
. Assertthe expected recipe ID (Manual Firebase Check)
14. Assertthe expected recipe user ID (Manual Firebase Check)
15. Assertthe expected recipe visibility (Manual Firebase Check
16. Delete Recipe
PostConditions: | System goes into wait state.

Test Status| Passed

=

©®NOGOAWN

e el
WN RO

AddRecipelntegrationTest: 2 total, 2 passed 41405

Collapse | Expand
com.example.foodplannerapp.AddRecipelntegrationTest 4140s

test1_AddRecipeAndAssertRecipeDetails passed 32.12s

test2 Logout passed 9.28s

‘Generated by Android Studio on

Figure86 - Add Recipe Integration Test
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Test Case IC

TCO8

Test Case Title

Test Meal Creation in Firebase Realtime Database

Test Plan ID

Test Type!

Integration

Test Case Descriptiol

Test that the View Recipe Activity class successfully uses tharddal
to create a meal Json object and the Meallngredient mode to cr
meal ingredient object(s) in the Firebase database using a R
20250004 RIGl @

Project Test Locatior

java/com/example/foodplannerapp/RecipeToMealltemIntegration
Test.java(androidTest Package)

Test Priority:

Medium

Executed Using

IntelliJ Bpressd JUnit 4 Test Runner & Manual Testing

Pre-Conditions:

Recipe item is created which is used to create Meal Plan item

Execution Steps

Create Recipe Item
View Recip®etails
Click Add to Meal Plan Button
Select date from calendar date picker.
Confirm theexpected meal names as expected.
Confirm thecooking timeis as expected.
Confirm themeal preparation times as expected.
Confirm themeal servingss as expected.
Confirm themeal suitabilityis as expected.
. Confirm themeal cuisings as expected.
. Confirm themeal image URIik as expected.
. Confirm themeal URIlis as expected.
. Confirm themeal descriptioris as expected.
. Confirm themeal methodis as expected.
. Confirmmeal IDis as expecte@Manual Firebase Check)
. Confirmmeal user I0s as expecte@anual Firebase Check)
17. Confirmmeal dateis as expecte@ianual Firebase Check)
18. Confirmmeal ingredientss as expecte@Manual Firebase Check)
19. Delete Meal
20. Delete Recipe

Post Conditions

System goes into wait state.

Test Status!

Passed

RecipeToMealltemiIntegrationTest: 2 total, 2 passed

com.example.foodplannerapp.RecipeToMealltemIntegration Test

test1_AddRecipeToPlanAndAssertMealDetails

test2_Logout

Generated by Android Studio on

24725

Collapse | Expand
5475s

passed 4534s

passed 941s

Figure87 - Recipe to Meal Integration Test Results
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Test Case IC

TCO09

Test Case Title

Test MainActivity Class, Recipe Model and RecipeRAdapter Class
Integration

Test Plan ID

Test Type!

Integration

Test Case Descriptiol

Test MainActivity Recipe RecylerView is populated with recipes retri
from Firebase using the Recipe model and RecipeRVAdapter class

Project Test Locatior

N/A

Test Priority:

Medium

Executed Using

Manual Testing

Pre-Conditions:

Recipe item is created which is used to create Meal Plan item

Steps:

1. Assert Recipes are displayed in Main Recycler View.

Post Conditions

System goes into wait state.

Test Status;

Passed

Test Case IO

TC10

Test Case Titlg

Test IngredientsScannerActivity Class, Ingredient Model

IngredientsScannerRVAdapater Class Integration.

Test Plan ID

Test Type!

Integration

Test Case Descriptiol

Test IngredientsScannerActivity ingredient RecylerView is popul
with ingredients retrieved from Firebase using Ingredient model
IngredientsScannerRVAdapater class.

Project Test Locatior

N/A

Test Priority:

Medium

Executed Using

Manual Testing

Pre-Conditions;

Recipe item is created which is used to create Meal Plan item

Steps:

1. Scan image containing ingredients using ingredients scanng
2. Assert matching ingredients are listed in ingredients Recycle
View.

PostConditions:

System goes into wadttate.

Test Status

Passed

Test Case IO

TC11

Test Case Title

TestRecipeSeardkctivity class Recipe model and RecipeRVAdapter
classintegration

Test Plan ID

Test Case Descriptiol

Test RecipeSearch recipe RecylerView is populatedr@dgthes
retrieved from Firebasasing the Recipe model and RecipeRVAdapt
class.

Test Type!

Integration

Project Test Locatior

N/A

Test Priority:

Medium

Executed Using

Manual Testing

Pre-Conditions:

Recipe item is created which is useccteate Meal Plan item

ExecutionSteps:

1. Assert Recipes are displayed in RecipeSearchAdRedycler
View.

PostConditions:

System goes into wait state.

Test Status

Passed
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2.5.3 System Testing

Systentests were performed using Espresso, JUnit 4, and Manual Teshiagollowing are
the individual system test cases and their results.

Test Case IC

TC12

Test Case Title

Test Firebase Authentication User Registration

Test Plan ID

3 (User Management)

Test Type!

System

Test Case Descriptiol

Test Registration Activity creates a new Firebase Authentication us

Project Test Locatior

java/com/example/foodplannerapp/FirebaseAuthenticationTest.java
(androidTest Package)

Test Priority:

High

Executed Using

IntelliJ Bpressd JUnit 4 Test Runner & Manual Testing

PreGonditions: | Firebase Authentication service is available
ExecutionSteps: 1. Register new user.
2. Assert correct email is printed on edit account screen.
3. Assert new user is created with correct details. (Manual
Firebase Check)
4. Log out.
PostConditions: | System goes into wait state until next test in queue is run.
TestStatus:| Passed
Test Case IO TC13
Test Case Titlg Test Firebase Authentication Udaygin
Test Plan ID| 3 (User Management)
Test Type] System

Test Case Descriptiol

Test Login Activity authenticates Firebase Authentication user.

Project Test.ocation:

java/com/example/foodplannerapp/FirebaseAuthenticationTest.java
(androidTest Package)

Test Priority:

High

Executed Using

IntelliJ Bpressd JUnit 4 Test Runner & Manual Testing

Pre-Conditions:

Firebase Authentication serviceasgailable

Execution Steps

1. Login.

2. Assert correct email is printed on edit account screen.

3. Asser user last login in Firebase Authentication (Manual
Firebase Check)

4. Log out.

Post Conditions

System goes into wait state until next test in queue is run.

Test Status!

Passed

Test Case IC

TC14

Test Case Titlg

Test Firebase Authentication User Deletion

Test Plan ID

3 (User Managemet)

Test Type!

System

Test Case Descriptiol

Test Edit Account Activity deletes Firebase Authentication user.

Project Test Locatior

java/com/example/foodplannerapp/FirebaseAuthenticationintegration
Test.java (androidTest Package)

Test Priority:

High

Executed Using

IntelliJ Bpressd JJnit 4 Test Runner & Manual Testing
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Pre-Conditions:

FirebaseAuthentication service is available

Execution Steps

1. Login.

2. Delete new user on edit account screen.

3. Assert user is deleted (Manual Firebase check)
4. Logout.

5. Assert user cannot log in.

Post Conditions

System goes into wait state.

Test Status!

Passed

FirebaseAuthenticationTest: 3 total, 3 passed 4.2s

com.example.foodplannerapp.FirebaseAuthenticationTest

Collapse | Expand

43.23s

test1_newUserTest passed 18265

test2_loginUserTest passed 11.99s

testd_deleteUserTest passed 12.98s

Figure88 - FirebaseAuthenticationintegrationTest Test Result

Test Case IO

TC15

Test Case Titlg

Test Firebase Authentication User Update

Test Type!

System

Test Plan ID

3 (User Management)

Test Cas®escription:

Test Edit Account Activity deletes Firebase Authentication user.

Project Test Locatior

N/A

Test Priority:

High

Executed Using

Manual Testing

Pre-Conditions;

Firebase Authentication service is available

ExecutionSteps:

1. Login.

Navigate to the Edit Account Screen.
Update the user email.

Assert new email is displayed on screen.
Update the user password.

Log out.

Log in using updated credentials.

Assert user is logged in successfully.

ONOOAWN

PostConditions:

N/A

Test Status

Passed

Test Case IC

TC16

Test Case Titlg

Testscanning ingredients using ingredients scanner

Test Plan ID

Test Type!

System

Test Case Descriptiol

Test the ingredients scanner successfully returns matching ingredie
in scanned image

Project Test Locatior

N/A

Test Priority:

High

Executed Using

Manual Testing

Pre-Conditions:

The user has granted permission to the app to their camera and gal

Execution Steps

1. Login.
2. Navigate to the Ingredients Scanner Screen.
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Click theSelect Image button.

Select an image containing ingredients text.

Click the Scan Ingredients button.

Assert that any matching ingredients are listed on screen wi
their name and description.

Click the Capture Image button and take a photo of ingredig
text.

8. Assert that any matching ingredients are listed on screen wi
their name and description.

o 0hsW

~

PostConditions:

N/A

Test Status|

Passed

Test Case IO

TC17

Test Case Titlg

Test searching for recipes using recipes search

Test Plan ID

TestType:

System

Test Case Descriptiol

Test the Recipe Search successfully returns recipes matching sear
criteria

Project Test Locatior,

N/A

Test Priority:

High

Executed Using

Manual Testing

Pre-Caonditions:

There are existing recipe@vailable in the database.

ExecutionSteps: 1. Login.
2. Navigate to the Recipe Search Screen.
3. Assert public or user owned recipes are listed on screen.
4. Click the Ingredients Search button.
5. Select ingredients in the Search Ingredients modal and click
Search.
6. Assert recipes with matching ingredients are listed on scree
7. Click the Cuisine Search button.
8. Select cuisine in the Search Cuisine modal and click Search
9. Assert recipes with matching cuisine are listed on screen.
10. Click the Suitability Search button.
11. Select suitability in the Search Suitability modal and click
Search.
12. Assert recipes with matching suitability are listed on screen.
13. Click the Clear Search button.
14. Assert that last search is cleared.
15. Using the search bar search for a recipe by name.
16. Assert that recipes with a matching name are returned.
PostConditions: | N/A
Test Status| Passed
Test Case I TC18
Test Case Titlg Test Recipe CRUD functionality
Test Plan ID| -
Test Type] System

Test Case Descriptiol

Test that a recipe can leated, read, updated, and deleted.

Project Test Locatior

N/A
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Test Priority:

High

Executed Using

Manual Testing

Pre-Conditions:

There are existing recipes available in the database.

Execution Steps

1. Login.

Click new recipe button.

Add newrecipe details and click Add Recipe button.

Assert user is redirected to My Recipes screen and new rec

is listed.

Click the recipe in the list and click the Edit Recipe button.

One the recipe edit screen change the recipe hame and the

click theUpdate Recipe button.

7. Assert user is redirected to the My Recipes screen and recij
displays updated name.

8. Click the recipe button and click the View Recipe button.

9. Assert details on recipe details screen are correct.

. Click the Delete Recipe button and click OK in the confirmat

modal.

Assert user is redirected to My Recipes screen and recipe ig

longer listed on screen.

2.
3.
4

o 0

11.

Post Conditions

N/A

Test Status!

Passed

Test Case IC

TC19

Test Case Titlg

Test adding and removing meals from plan

TestPlan ID:

Test Type!

System

Test Case Descriptiol

¢
puli
w»
puli

¢Sad GKFG F YSIH €

(@]
w

Ol y

Project Test Locatior,

N/A

Test Priority:

Medium

Executed Using

Manual Testing

Pre-Conditions:

There are existing recip@vailable in the database.

Execution Steps

1. Login.

2. On the My Recipes screen click a recipe and then click the
Details button.

3. On the recipe details page click the Add Recipe to Meal Pla

button.

Select a date from the Calander picker modal.

Assert user is redirected to the Meal Planner screen and req

is added to meal plan.

6. Assert that the meals in the list are sorted by date
(chronological order).

7. Click the Meal from the List and then click the View Details :
Shopping List button.

8. Assertmeal details are correct.

9. Navigate back the previous screen.

o

Post Condition]

N/A

Test Status

Passed
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Test Case IC

TC20

Test Case Title

Test updating ingredients in shopping list

Test Plan ID

Test Type!

System

Test Cas®escription:

Test that an ingredient in a meal shopping list can be marked as
purchased or not

Project Test Locatior

N/A

Test Priority:

Medium

Executed Using

Manual Testing

Pre-Conditions:

There are existing meals in the meal plan.

Execution Steps

1. Login.
2. On the Meal Planner page click a Meal from the List and the
click the View Details and Shopping List button.
Assert that there are ingredients items listed in the Shopping
List section of the Meal details page.

Check an unchecked ingredient checkbox in the shopping li
Navigate back to the Meal Planner screen.

Click the same Meal from the List and then click the View
Details and Shopping List button.

Assert that the ingredient is still marked as checked in the
Shopping List.

3.

ok

7.

Post Conditions

N/A

Test Status

Passed

2.5.4 EndToEnd Functionality Testing
As part of the applicatiofunctionality testingManualEndTo-End Testingvas completed to
ensure thatthe completed application met all functionality requirements aacteptance

criteria.

Test Plan ID

4

Test Plan Title

Complete Endl'o-End functionality testing on completed application.

Test Type] Functionality (Endo-End) / Acceptance Testing
Test Plan Descriptior] Test that the completed application meets alfunctionality
requirements.
Project Test Locatior] N/A
Test Priority:| High

Executed Using

Manual Testing

Pre-condition:

Application development has completed.

Test Case; 1. Execute Test CagesTC2, TA3,TA4, TAS5, TAGL, TA7Y,
TAS8, TA9, TQRO
Test Execution Statuy Passed
Postcondition: | N/A
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2.6 Evaluation

Android Studio IDE Lint Tool

A codescanning tool namgé WAy 1 Q Aa LINRPGJARSR o0&Thisi o8 ! yRN.
automatically rums lint checkdor sourcefiles inan Androidprojectto identify code structural

quality problemsandto detectpotential bugsThe lint tool offerooptimization improvement
suggestions for improvingan application O 2 R $dréctness, security, performance,
accessibilityusability,and internalisationCode structural issues can create issues with a
applications reliability and efficiency which effects the maintainability of the application.
(Google For Developers, 2023)

— o o o o o

{ lint Output
[ (Organised by Issue Category)

Application Source |
Files

I Correctness Usability
|
Android lint tool - " |
|‘ Security ‘ Accessahilil}r|
L J |
|
|
lint.xml I
|
| ‘Pertormance‘ | 118n |

\

—_— e o e m— m—

Figure89 ¢ AndroidStudio IDEint Tool Code Scan Workfl¢@&oogle For Developers, 2023)

One of theprojects goalsin improving the correctness, usability, security, accessibility,
performanceand internalisation of the application source code was to attempt to resolve as
many of the warnings reported by the Android lint tool as possible. To dcetiég, branch of

the code was checked out and an attempt was made to resolvedirted lint issue. The
following are the results of thisffort.

ProjectLint ScarLocationOne:
app/src/main/java/com/example/foodplannerap@ain Java Package)

Before attempting to resolve any lint errovgithin the project Java packagge lint scan
reported 322 Warning and 17 Weak Warning©f these 399 reported warnings|l 839
(100%)warnings werghen manually resolvedThe first of the following two figures displays
the lint scan before the warning were resolved. The second of the two figlisptaythe
Android Studio IDBotification result from thelint scan advising of no issues foundtlie
app/src/main/java/com/example/foodplannerapgirectory.
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Android Studio inspection report:

Inspection tree:

O 'Inspections Results' project 222 wamings 17 weak wal
B Android group ©
B Lintgroup <
B correctness group 79 wamings
B internationalization group 2
o Pedcrmnncegruup 9wa
B sava group 232 warnings
A ciass structure group 36
0 Field can be local inspec
B code maturity group 2 wa
Bl commented out code |r\5petuon 9
D Deprecated APl usage inspection 2 wa
B code style issues group 13 warnings
B Field may be ‘final’ inspection
B Declaration redundancy group 107

Figure91l- Java Package Lint Scan notification stating tt
no problems were identified.

B peciaration can have ‘final' modifier inspection 20 warn
B Unused declaration inspection 5 gs
B variable is assigned to itself inspection
B Imports group 2 nings
B unused import inspection 28 warnings
B Java language level migration aids group 20 wamings
B Java 8 group 2 0s
O Anonymous type can be replaced with lambda inspection 19 wamings
B ‘collections sort()’ can be replaced with "List.sort()" inspection
O Memory group 4 wamnings
B inner class may be 'static’ inspection 4 warnings
B Probable bugs group 22 wamings
B Nullability problems group 2 warnings
B constant conditions & ex:epncns inspection 14 warnings
O RegExp group 8 weak warnings
B Regular expression can be slmp\med inspection 8 weak wa

Figure90- Lint Report forJavaPackage before warnings
were manually resolve@22Warnings& 17 Weak
WarningsReported).

ProjectLint Scan Locatioiwo:
app/src/main/java/com/example/foodplannerapfMain ResourcePackage)

Before attempting to resolve any lint erronsthin the project Resource packagdbe lint scan
reported 183 Warnings and 12 Typ@3f thesel94 reported warnings;192 (97%) warnings
were then manually resolvedThe first of the following two figures displays the lint scan
before the warning were resolved. The second of the two figudisplaythe lint scan after
the warnings were resolved

Android Studio inspection report: Android Studio inspection report:
Inspection tree: Inspection tree: Problem description:
P * proj Select a problem element in tree
B 'Inspections Results' project 183 warnings 12 typos uas'”mms Results’ project “ e e
; Varning
B Android group !
ou B Android group
int group B Lint or
group
B Accessibility group 7 wamings O Usability group
B image without contentDescription inspection 7 warnings 0 icons aroup
B Correctness group 7 warnings 0] image defined in density-independent drawable folder inspection

B Nested scrolling widgets inspection 3 warnings

i etead of o fo text sizes nspoction s Figure93- Lint Report for Resource Packagter
B Bidirectional Text group 23 warmings warnings were manually resolvéd Warnings and 0 Type
B Padding and margin symmetry inspection 1 warning
B Using leftiright instead of start/end attributes inspection 22 warnings reporte®

B Hardeoded text inspection 56 warnings
B Overlapping items in RelativeLayout inspection 1 warning
B Performance group 67 wamings
B Inefficient layout weight inspection
B Obsolete layout params inspection 5
B Overdraw: Painting regions mere than once inspection 15 warnings
B Unused resources inspection 471 warl
B Useless parent layout inspection 3
B usability group 19 warnings
B Icons group 3wa
O Image defined in density-independent drawable folder inspection 2 warnings
B Monochrome icon is not defined inspection 1 warning
B Button should be borderless mspecuon 10 wamings
B Missing inputType inspection
B Use Autofill inspection 3 wa
B Proofreading group 12 typos
B Typo inspection 12 typos
B XML group 3 wamings

B Unused schema declaration inspection 3 warnings
Figure92 - Lint Report for Resource Package before
warnings were manually resolvéti83 Warningg 12
TyposReported.
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Android Profiler (Performance Analyse)

Android Studio IDEffers the following three profilingtools for measuring an applications
performance:CPU Profiler, Memory Profilaand Energyrofiler. The CPU profiler is used to
identify runtime performance issues, th#&lemory Profile is used to track memory
allocatiors, and the Energy profiler is for tracking the application energy usage which is
important for analysinghe applicationsdrainageeffect on aR S @ Ab@ttei® §Google For
Developers, 2023)he following image was captured usthe Profiler tool in Android Studio.
The profiling session was completed using complete datd does not represent the
applicatiorQ gerformance in production as the profiling session was execlaeally using a
physical Android device connected to Android Studio runnidg\elopment branch of the
application. In the profiling session eaafthe application activities werkaunchedo capture
eachof the activitieSCPU, Memory, and Energy usage:

Figure94 - Android Studio Performance Profiler Session in which all the application activity screen were opened and closed.

The following is a breakdown of the above performapogfile session by Activity:

Activity CPUHighest _ Memory Energy
Usagé (HighestUsagg | (Grade
LoginActivityLogin Screen) 8% 164MB Light
MainActivity (My RecipeScreen 12% 158MB Medium
EditRecipeActivityEdit Recipe Screen) 17% 163MB Medium
AddRecipeActivitgAdd Recipe Screen) 16% 166MB Medium
ViewRecipeActivitj\View Recipe Screen) 14% 168MB Medium
MealPlanActivity (Meal Planner Screen) 13% 170MB Medium
ViewMealPlanActivity (Meal Details Screen) 13% 172MB Medium
PublicRecipesActivity (Public Recipes Screen) 20% 174MB Medium
IngredientsScannerActivity (Ingredients Scanng 10% 166MB Medium
Screen)
RecipesSearchActivity (Recipe Search Screen] 13% 169MB Medium
EditAccounictivity (Edit Account Screen) 13% 171MB Medium
Average: 14% 167MB -

Opening and closing each of tlagplication activitiegscreensyses 14%PUbn average and
does not exceed 20%GPU usage. Thaetivities have a highest memory usage of 167MB on
average and none of the activities reported an energy usage grade of H&lhwf.which
indicategood CPU, memory, and enemgfaultusage.
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Testing Coverage

Below is a screenshot of the test coverage summary report for the interfatiéges, and
model package classes. There Is averageclass coverage df00%, an averagemethod
coverage 003.1% and a averagdine coverage 078.2% for these three packages. The unit
testing for the activities, adapterand fragment classes were completed manually during the
development of the project.

Coverage Breakdown
s

com.example.foodplannerapp 0% (0/1) 0% (0/2) 0% (0/2)

com.example.foodplannerapp.interfaces

com.example.foodplannerapp.models 79.3% (46/58) 51.6% (81/157)

com.example.foodplannerapp.utilities 100% (1/1) 100% (1/1) 83.3% (5/6)

generated on 2023-08-05 00:26
Figure95- Unit Test Coverage Summary Refitteéred by Models, Interface, and Utilities Packages

Junit 5 was used texecute the above Unit Test8. combination ofautomated Ul Espresso
Tests JUnit4 andManual Testingvas used to execute the integration and system testing in
the project. End To End Manual testing was completed at the end of the projects development
to ensure that all integrategsystem features were working successfully together and to
ensure that all functional requirements were met. Alinctional requirements were
confirmed as working during theéndto-Endtesting in theAcceptancelesting stage.
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3 Conclusions

The Interfaces, Utilities, And Model package classes have an extensive unit test coverage
There is an average clagst coverage of 100%, an average methesdt coverage of 93.1%

and an average lingest coverage 0f78.2 % for these three package®ne limitation of
creating unit tests for all packages within the application is the applications current
architecture design pattern of MVC. With more time and resourcesyiael-View
ViewModel (MVVM) or a Modéliew-Presenter (MVP) architectural pattern desigauld be
applied to the application in which the Ul logic and Business logic would be separated
completelyto improve the testability of the application. Thisitation was overcome through
extensiveunit, integration and system testingf the applicatiorusingautomatedand manual
testing.EndTo-End functionality testing was completed at the end of the development of the
projectto ensure that the application met all functional requirements of the applicaéind

all tests passed.

During the development of the project a high priority was placed on minimising as many
Android Lint tool warnings as possible. This attempt was a succeés39g400%) warnings
were manually resolvedithin the applications main Java package and (B9%o)of warnings

were manually resolvedithin the applicationResource folderThis was to ensure the code
structure quality of the application in areas such as correctness, security, performance,
accessibility, usability, and internalisation. The resultshef performance profiling of the
application indicated good CPU, memory, and energy default usage.

The project was a success as all six functional requirements within the scope of the project
were developed and implemented into a single working Android Mobile Application resulting
in successful project completion. The following six functional requirdsndrave been
successfully implemented into the application; A User Management feature allowing users to
create, manage and log in to their user account. An Ingredients Scanner feature allowing users
to scan images for ingredients text and receive the idgrets meaning. A Recipe Manager
feature allowing users to create, read, update, and delete recipes. A Recipe Search feature
allowing userdo search for public or owned recipes by ingredients, cuisine, suitability, or
name. A Meal Planner feature allowing users to add or remove re¢gandrom their meal

plan. A Shopping List feature allowing users to manage a shopping list containing required
ingredients for each of their scheduled meals in their meal plan. The application was
successful in its aims to develop the FoodPlannerApp using innovativeolegies such as
Machine Learning model¥ NBY D223f SQa& a[ Y AAndrodSMolkile wS 02 3
Application Development and Backend Cloud computing services such as Firebase.
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4 Further Development or Research

hyS A&dadzsS ¢gA0K ! YRNRARQa a+x/ AYLIX SYSyidlFrdAz2y
MVC pattern, the Single Responsibility Principle. Regardless, MVC is the architecture pattern
GKFG GKS C22RtflyySNI LILIQ& | NOK Athe SedelogzheBt Y 2 a
of the FoodPlannerApp was to produce a working application which delivers all functional
requirementswhich was achieved. ifth more time and resources, the next evolution of the
C22Rtf I yYySNI LILIQ& I NOKA (SOl dapRicatbSsawvbrdng logic? dzf R«
into either a ModelViewViewModel (MVVM) or a Modeliew-Presenter (MVP)
architectural pattern design.

Twodrawbacls of usingthe Firebase Realtime Databaaee that relationships between the
data cannot be created within the databaaed it can be difficult to query data from the
databaseas the data is stored as a single JSON obyith more time and resources, the
next step in the development of the FoodPlannerApp would beassiblyintegrate a
relational database, dio instead implementirebasd-irestoreDatabase instead.

In the original proposal for this project, it was mentioned that the Recipe Search Engine
feature may possibly use web scrapifogawling functionality to extract recipegsontaining
specified ingredientfrom Googl€ Search EnginResultPage{SERP)Nn the Requirements
Soecification creation stage of thproject, it was stated that the Recipee&ch feature
functionalitywould either be achieved through web scraping or through queryseg recipes
stored in the application databas®uring the development of th&ecipe Search Engine
feature, it was decided that the search feature wouldery user create recipesfrom the
database With further development and research, the next evolution of the Recipe Search
Enginewould involvesearching for recipesontainingcertain ingredients througlextracting
NEOALISa FNRY D223fSQa {9wt

With further development and research, a Continuous Integration and Contindelixgery
pipeline would be developed. This would involve settingaupomated test runs/lint scans
whenever a changis pushedto the projectGitHubrepository.

With further time and resourceshe applicationfunctionality would beexpanded upon hy
Adding asort to the ingredients listed in the ingredients mu#telect search modain the
Recipe Search page that the ingredients are sorted alphabetically. Adding a search bar to
the ingredients multselect search modain the Recipe Search page that users can search

for aningredientto selectfrom within the modal. Adding imagepload functionality to the
Recipe Add/Edit pages so that users can upload tlo@mn images of recipes. Addiray
forgotten password functionality to the login page. Adding an email verification system so
that user must verify their email address after registering for a new account.
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1.0 Objectives

CKAA LINRP2SO0 asSda 2dzi G2 | OKAnShs proj@dNIBillaimh y 3 |
to develop @ Androidmobile application that consists of a food ingredients scanner, a recipe
search engine, a meplanner, a recipe manager, and a food shopping list generitgraim

in creating thisapplicationis to help lessen the impact of food waste on the environment,

help usersto save money by reducing their food waste, and to help users make better
informed decisions on what food they choose to purchaBeis mobile application is for

anyone who wants to organise their eating schedule, make healthier food choices, and reduce
food waste by only buying what they ne¢al save money and lessen their impact on the
environment. Using the mobile application users will be able to upload an image of an
ingredients list on any food producthrough using OCR (Optical Character Recognition)
technology the application willthen extract the ingredients text from thaploadedimage.

The application will then generate a report of tie listedingredients and their meaning.
Userswill alsobe able to search for food recipes by ingredients, total preparation time, cuisine

and or meal type etcl currently envision the appktion doing this by executing a Google
search usinghose search querieand crawingthroughlt KS Ww S OA LEDEgRSERS QG A 2 Y
(Search Engine Results Pagehroughweb scrapingthe key informationin those recipe
pageswouldthen be extracted, formattedandreturned to the user in the Food Planner App.

Users will also be able to manage their saved recipes, create meal plans and create food
shopping lists.

2.0 Background

The first problemthat this project attempts to solve is food waste and its impact on the
environment and on household expenditure. According to the EPA (The Environmental
Protection Agency) Irish households threw away an estimated 241,000 tonnes of food in
2020C22R ¢l adsS O2aia GKS F@SNI IS LNREAK K2dzaSK
It is estimated that food waste generates about 8% to 10% of global greenhouse gas
emissions(EPA, 2022 KS WC22R tf I yYySNJ ! LIJQ | foYedlucel 2 & 2f¢
their food waste and carbon footprint by searching for recipes containing ingredients they
already own. Helping users to reduce their food waste should also help them to save money.

The second problerthat this project attempts to solve is confusing obscure food product
ingredients.When it comes to selecting a food product in a shop, it candifiécult to

understand the ingredients listed on food labels and whether they are good for you or not.
Manufacturers can avoid listing sugar and fatshessfirst ingredient by using multiple forms

of sugar and fat that go by other namesKS WC22R tf | yySNJ ! LJIJQ | {4
allowing users to upload a photo of a food products ingredients list and to receive a report of

the ingredients and their general meaninthe third problem that this project attempt®

solve is unhealthy food habitsecause ohectic schedules. THEC 2 2 Rt f httgrgpS NI | LILIQ
to solve this by allowing the user to organise their recipes, create a meal plan and generate a
food shopping listMy solution to these problems is tdevelop an alencompassing food

planner apgication. Through clear goal setting, structured project planning, in depth research

and supervisor guidance | believe | will be able to meet the project objectives.

87



3.0 State of the Art

A few examples ofobd ingredientsscanne& A Y @dkalzRodd &8osmetic{ O I-(Yukx,

2022) Y R WL y firdoddRTedm| 20XX) both of which are mobile applications which

allow the user to scan food product barcodes to find out more information regarding the

LINE RdzOGa AYINBRASYyGad hyS RAFFSNBYOS 06SG6SSy
is that the Food Planner Appiliwuse OCR technology to read the food ingredients from the

text in an image to generate the report instead. An exampleroapplication that allows a

dza SNJ 2 aSI NOK F2NJ NBOA (SHarCooke 201 NitereAc8 y 1 & A
0SG6SSY W{dzZIJSND221Q YR (KS WC22R tflyySN !
ingredients scanner functionalithn example of an application that generates a meal plan is

Wo I i ¢ KBa&Thia MeOHKIgz, 2022Yhis application allows users to create and edit a

YSIE LXFYy FYR Fdzi2YFGAOFEfte 3ISYSNIGS | aK2 LI
FYR GKS QC22R tflyySNI LI A& GKFd WOl G ¢KA,
and does not inclde a recipe search engine that allows the user to sedochrecipes

containing ownedngredients.Two other applications to note that include one or more, but

y20 FtftzZ 2F (KS WYarPRKAVEhBY2POZ2INY R LWIOK § S/ 2 AN A 2
(CokBook Co. Pty Ltd, 2022)oth of which allow users to share recipes, create meal plans,

create shopping list and save recipe$Vhile thereare many individual applications available

for meal planning, creating shopping lists, recipes finders, recipe managers, ingredients
scanners etg.what makesii KS WC2 2 R diffedeny i $1atJit tomhid@s all those

individual featuresinto one allencompassing food planner application. All the individual

features work together to create a comprehensive salntifor the user. | was unable to

identify an existing application that encompasses all those functionalities into a single mobile
application

4.0 Technical Approach

For this project, | plan to take an Agile Software Development approach. | am going to use Jira
Software to support this approach. Each core feature of the application will be developed in
sprints. Using Jira Software, each core feature will be represdaytas Epic issue and contain
User Stories. Each User Story will describe smaller functional requirements written from the
perspective of the end user and will be tested individually. Each User Story will contain sub
tasks to be completed. Once all devehognt tasks in an Epare developedand tested, | will
execute Endlo-End testingor that feature | plan to develop the following features in the
following order of priority

1. Basic App Functionality

Ingredient List OCR Scanner
Recipe Search Engine mgredients
Recipe Manager

Meal Planner

Shopping List Generator

o gk W
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| plan to define the application requirements by breaking the above features down into their
functional and norfunctional requirements. Each Epic will involve researcHung;tionality
development defining User Story acceptance criteria, integrating the developed functionality

as a solution to the User Story, user interface design and implementation, Acceptance Criteria
testing and Endl'o-End testing. Each of the project deliverables and featuiésepresent a
milestone in the project. Each milestomell be broken up into user stories and tasks to be
completed. The final requirement specification will be confirmed on 052032 and
submitted to Moodle. Once the final requirements specification has been confirmed, | will
update the Jira Software project to reflect these requirements. Each requirement will be
created as dJser Storyin the project.Each User Story will be broken up into gabks and
activities to completeEach task will be given an estimate of how many days | expect to be
able to compéte the task.In my opinion the two most complex and difficult to develop
features will be the Ingredients List OCR Scanner and the Recipe Search Engine. | believe that
these are also the two most important and unique features of the application. This is the
reason whyl have added them to the top of the features priority list. Once | have developed
and tested the Ingredients List OCR Scanner and the Recipe Search Engine, | plan to begin
working on the dependent sub features such as the Recipe Manager, Ri@aher and
Shopping List Generator. The project plan in section 7 of this project proposal provides more
information regarding the milestones, tasks, and activities that | have defined so far for the
development of this project.

5.0 Technical Details

L LIXIFy (2 RS@St2L) (K¢
Android mobile application using Android Stud
GKS 2FFAOAI £ Ahdeoi@d OpetMg
System.

| plan to use OCR technology to convert image
OCR (Optical Character Recognitic food product ingredient list text into machine
encoded text to create the ingredients report.

| plan to use webscraping in the recipe searc
engine to extract information from recipe website
GKFG FNBE NBGAZNYSR Ay
Results Page).

| plan to use Java and or Kotlin as the prim
programming language to develop the applicatic
| plan to finalise this decision once | be(
developing the application in Android Studio.

| may use Python for the web scraping/crawli
functionality of the application.

| may use Selenium for the wedgraping/crawling
functionality of the application.

Android studio

Web Scraping and Crawling

Java and or Kotlin

Python

Selenium
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Language / Tool / Library / Method Planned Use

Google Play Services Libraries

Android Testing Support Library

MongaDB / MySQL / PostgreSQL

Espresso

GitHub/ Git
MLKit Text Recognition API
Android Image Cropper

jsoup

Search Algorithms

| plan to use Google Play Services in
development of the mobile application.

| plan to use this testing framework as part of t
application testing.

| have not yet confirmed which database | am go
to use for the mobile application development
can see myself using one of the following thre
MongoDB, MySQL, or PostgreSQL

| may useEspressothe opensource Android U
Testing Frameworkp write and automate Androic
Ul tests

| plan to use GitHub as the primary proje
repository.

| may use this API for capturing and extracting t
from an image.

| may use thisGoogle Play Servic®r cropping
images uploaded to the application.

| may use this Java HTML parser for The Re
Search Engine.

| plan to use a search algorithm in thegredients
List OCR Scanner. | will require an appropr
search algorithm to quickly search for matchi
ingredients in the database. | will confirm whi
algorithm | use once | begin developing the featu

6.0 Special Resources Required
No special resources will be required foretlivork completed in this project.
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7.0

Project Plan

cP-37

cPI0

CP-38

CP-46

CP-47

CP-48

CP-39

cP42

cP-51

CP-57

CP-15

CP-16

CPI7

cP-18

cP1g

cP-4g

CP-52

CP-58

v SUMMARY
Project Piich Video
Project Proposal
Project Ethics Form (Monthly)
Requirement Specfication

Mid Point &Video

Viva Examination (By Exception)
Project Showcase (TEC)
~  Basic Application Functionality
+  Createproject on Androld Studio
=¥ User account management
«  Userregistration
« userlogin
User deactivation
= End-To-End Testing
*  Create GRRHub Reposttory for Project
User Interface design and Implementation
+  Documentation

v  Ingredients Scanner Feature

. app that accept dread

“  Parsetext from image to required format

*  Create dataset/database of Ingredients and their meaning

= Createingredients list reort generator

+  Enc-To-End Testing

« Upload Image of product ingredients st and receve report

= User Interface design and Implementation

- Documentation
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