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ABSTRACT

In today's digital age, since cellphones are now considered essential personal and business data
storage devices in the digital age, data loss is a major problem for consumers everywhere. This
problem is made worse by the dearth of effective and user-friendly data recovery apps for Android
smartphones, which puts users at risk of permanently losing important data. Our senior project,

The Android Recovery Tool, offers a creative approach in response to this urgent problem.

Our project's main goal is to provide consumers the tools they need to easily and confidently
recover lost data. Regardless of customers' level of technical expertise, the Android Recovery Tool
streamlines the data recovery process with its user-friendly interface and easy connection with
personal Androids. Moreover, our approach places a high priority on creating reliable recovery

algorithms that can retrieve a variety of data kinds, such as documents, movies, and images.

The goal of our project is to provide an effective and dependable data recovery solution designed
especially for Android devices through thorough study, development, and testing. Our works will
conclude in a user-comprehensible result that gives users the capacity to safeguard their digital

assets and lower the effects of data loss situations.

In summary, it is an effort to create something in the middle of feature-heavy resource hungry
desktop-based data recovery tools which are very user-unfriendly. This is an effort to bridge the

gap with a tool that requires very less resources and is extremely user-friendly.
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Chapter 1: Introduction

The growth of mobile phones corresponded with the 21st century's technological boom. In recent
years, there has been a notable surge in the manufacture, development, and utilization of
smartphones [1]. As a result, Google's Android operating system leads the competition: in 2015,
the market shares of the Android operating system increased to 81.2%, while that of rival systems,

such as Windows, 10s, and others, was 15,8%, 2,2%, and 0.8%, respectively.

But as more and more data is created and kept on Android devices, there is a growing chance that
some of it will be lost due to software bugs or inadvertent deletion. This problem is made worse by
the dearth of effective and user-friendly data recovery apps for Android smartphones, which puts
users at risk of permanently losing important data. Although several software tools exist to address
this requirement but many of them lack the efficiency, reliability or user-availability required to
successfully recover lost or deleted data. This disparity in the market highlights the importance of
developing a Android-based Android data recovery tool that will not only simplify the recovery

process but will also improves the chances of successful data retrieval.

The proposed Android Data Recovery Tool aims to focus on these challenges by relying on
advanced algorithms, intuitive user interface design, and strong performance. By thorough
research, development, and testing this project will deliver a reliable and efficient data recovery
result specifically for Android devices. The result of these efforts will be a user-friendly application

that will allows users to protect their digital assets and reduce the impact of data loss incidents.
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The main goal this thesis is to organize and examine the making of an properly named "Android
Data Recovery Tool”. The grouping of cutting-edge techniques, a user-friendly interface, and strong
performance, Android Data Recovery Tool presents a complete answer to the problems related to

Android data recovery.

To meet the immediate need for applicable and reliable data recovery answers in the Android
ecosystem. This thesis presents the development of Android Data Recovery Tool for android

devices.

This goal will be achieved by the review of existing literature on Android data recovery techniques
and methods. This literature review will provide understandings into the industrial background of

data recovery tools.

File System Analysis: This method can locate and recover deleted files by scanning the file system

of android device. When searching for deleted files that are still present on the storage medium.
The file system analysis uses the file allocation table (FAT) or other metadata structures. File
system analysis tools mostly dig up files by using their metadata information and rebuild the

directory structure[2].

Data Carving: Data carving files can be restored from storage medium by using their primary data
patterns or file signatures. This technique is useful for recovering somewhat erased or fragmented
files because it does not depend on the file system metadata. Data carving tools extract and rebuild
files by scanning the raw data on the storage device and identifying file signatures despite of the

file system structure of the files.
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Root Access and Custom Recovery: Rooting an Android smartphone gives users elevated

privileges to the operating system which overcomes the limitations and gain access to system files.
Users carry out sophisticated data recovery activities which include backing up and restoring system
images and recovering removed contents from the internal storage of device or external SD card by

using recovery software, like TWRP (Team Win Recovery Project) [3].

Backup and Restore: Data loss can be protected on Android devices by regularly backing up your

data to online services or external storage. Users can do backups of their data which can include
contacts, messages, pictures, videos and app data. This can be done by using the built-in backup
tools of the Android operating system or third-party backup programs. Users can recover lost or

deleted information by restoring their data from backups in the event of data loss.

Third-Party Data Recovery Software: For Android smartphones, there are numerous third-party

data recovery software programs that include functions including file scanning, file previewing,
and file recovery. These software programs recover a variety of file formats, such as images,
movies, documents, and communications, by combining file system inspection, data carving, and
sophisticated algorithms. To search for and retrieve deleted data from an Android device's internal
storage or external SD card, users can connect their devices to a computer and launch data recovery

software.
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1.1 Overview

The availability of Android smartphones all around the world emphasizes the importance of the
personal and professional data present on these devices. However, users face serious difficulties if
they unintentionally lose such data as a result of device faults or accidental deletion. Our project
offers a novel solution—a ANDROID-based Android data recovery tool—to tackle this pressing

problem.

The Android system just updates and deletes the file table entry when an Android file is destroyed,
it does not really wipe the data stored on the Android storage. Because the system can store new
files in the space occupied by deleted ones, it is quick and effective. Android data recovery software
may therefore search the Android memory for lost files and seek for deleted file data, and if such

data is found [4], it can restore deleted files using the deleted file space.

This thesis project recommends creating an Android-based software program called the "Android
data recovery tool" that is explicitly developed to retrieve deleted data from Android smartphones.
The "Android data recovery tool" will help users who have deleted their storage or by mistake lost

data.
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1.2 Problem Statement

Android smartphones are very common in today's digital world and they are acting as important

storage devices for both personal and business data. But the dependence on these devices has also

brought a serious problem. This shortcoming develops a number of important concerns:

1.2.1

1.2.1

1.2.2

1.2.3

Limited Data Recovery Success:

Dr. Fone cannot give always assurance of successful recovery of all types of data, most
importantly in situations of serious device damage or data encryption.

Complex Pricing Structure:

Dr. Fone's pricing mechanism for many modules can be problematic which can cause
confusion or unexpected expenses for certain functions.

Compatibility difficulties:

Users may occasionally have compatibility difficulties with the most recent operating
systems or device models, prompting upgrades or changes for optimal operation.
Dependence on Regular Updates:

Dr. Fone's ability may depend on regular updates to continue with new device technology
and software changes which can cause disturbance in service or functioning if the problem

is not catered for.
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1.2.4 Recovery Scope:
Disk Drill version of Windows can recover data only from Android microSD cards and
not from the internal memory of the Android mobile devices.

1.2.5 Limitation on Recovery Features:
Some recovery features are restricted to specific Android versions

1.2.6 Security Risks of Online Data Recovery:
One disadvantage of using online data recovery software is the greater likelihood of data
loss or theft. When data recovery activities are carried out online, sensitive information is

transported across the internet, leaving it vulnerable to interception by malicious actors[5].
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1.2 Statistics

® No. of Android users per year (in millions)

2023**
2022*
2021*

2020
2019
2018
2016*
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100 150
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*All values are estimated
** This figure is an estimate using regression analysis data from Statista

Figure 1: Android Market Share as of February 2023

e Android ruled globally with a 70.94% market percentage in mobile working systems
in 2023 as of now. The Android OS Market Share in the United States has reached

42.60%.

e Android telephones dominate the worldwide marketplace share with about 72% of

cellular marketplace shares as of January 2024
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Market Size in USD Bn
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Data Recovery Software Market
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Figure 2: Data Recovery Market

Data Recovery Software Market Size was valued at USD 3.1 Billion in 2022 [6]

It includes ANDROID based and Android based software’s both




1.3 Proposed Solution

To solve the issues stated in the problem statement, we propose developing a powerful Windows-

based Android data recovery tool.

13.1

1.3.2

133

134

Enhanced Data Recovery Success:

Our program will use innovative algorithms and approaches to maximize data recovery
success, even when the device is severely damaged or encrypted. We hope to obtain higher
recovery rates than existing methods by rigorously testing and optimizing them[7].
Cost-Free Solution:

Because our software is built in-house for internal use within the organization, there will be
no charges associated with its use. Unlike commercial solutions with convoluted price
systems, our indigenous tool will be supplied to employees for free, ensuring access to all
important functionalities without incurring any costs.

Seamless Compatibility:

Our tool will priorities compatibility with the most recent operating systems and device
models, reducing compatibility issues for consumers. We will proactively monitor industry
trends and provide regular updates to ensure optimal performance across several platforms.
Efficient Update Management:

This software is designed in-house by giving us complete management on its production
and upgrades. This inherent flexibility will allow us to produce active update management
procedures and confirming that our result will continue to operate optimally without

requiring external upgrades.
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1.35

1.3.6

1.3.7

Expanded Recovery Scope:

This tool will recover data from both Android microSD cards and internal device memory.
This extensive recovery opportunity will allow users to restore data from all storage areas
on their Android devices[8].

Enhanced Recovery Features:

Our tool will have a wide range of recovery options with minimum limitations depending
on Android versions. This will ensure that users can access all recovery options despite of
their device's Android version.

Enhanced Security with Offline Functionality:

This software is designed for internal use within the organization and offline functions. It
will automatically improve the security by minimizing the requirement to communicate
sensitive data on the Internet. By keeping the data recovery app fully offline we will limit
the chance of malicious actors trying to interfere with the data of company which will
protect its confidentiality and integrity. This offline function will also improve the user
privacy by saving all recovery procedures within the network of company environment

which add protection against any data loss or theft[9].
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1.3.8 Methodology:

1.
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Data Analysis and Scanning: The Android Data Recovery Tool perform a complete
inspection of the storage on the device by using the advance algorithm. This involves
detecting and recovering lost data by scanning both external SD cards and internal

storage.

File System Reconstruction: This application detect the fragmented or partly
overwritten files using highly developed file system reconstruction algorithms which

makes it possible to restore data that might not be accessible otherwise.

Data Carving: This app values the signature patterns and again reconstruct them from

raw data blocks using data carving techniques to recover fragmented.

User Interaction and Feedback: The utility recognizes signature patterns and reform
them from raw blocks of data using data carving techniques to recover fragmented or

partially erased files.




1.3.9 Architecture Diagram:

Data Analyzer

Device Yz | DataILE Recovery
Scanner ngine

go

This architecture diagram explains the main mechanism of the Android Data Recovery Tool
and their connections:
1. Graphical User Interface (GUI):
o Provides a user-friendly interface for interacting with the tool.
e Allows users to initiate and monitor the data recovery process.
e Allow to view recoverable file and customize recovery options.
2. Device Scanner:
e Responsible for detecting and establishing a connection with Android devices.
e Scans the device's storage to identify lost or deleted data and prepares it for

analysis.
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Data Analyzer:

o It analyzes the examined data to identify the recoverable files and evaluate their
integrity.

e The advanced algorithms is used to analyze file structures, metadata and content
to determine whether the data can be recovered.

Data Recovery Engine:

e Implements recovery algorithms and procedures to retrieve lost or deleted data.

o Utilizes the analyzed data to reconstruct files, repair corrupted data, and recover
data fragments.

Storage:

« Manages temporary storage for scanned and analyzed data.

o Stores recovered data temporarily before transferring it to the user's designated

location.

These parts together streamline the data recovery procedure and give users a simple and

efficient way to get their lost data back from Android devices.
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1.3 Working Principle

The Android Data Recovery Tool work based on an widespread collection of principles which

are created to guarantee effective data recovery from Android devices. The following steps

explain how the tool functions:

i.  Data Scanning and Analysis:

a.

Identification of the device is the first step and after doing it the application will use
the data scanner component for scanning the storage of device.

After that the file system of device is scanned thoroughly by looking into the files
and storage partitions.

After that the data analyzer will analyze the data in the real-time to find possible
recoverable files basing on the file signatures, metadata and other differential
features.

Advanced algorithms are used to analyze file structures, detect the data fragments

and evaluate the integrity of recoverable data.

ii.  Recovery Procedure Initiation:

1l4|Page

a.

After the completion of scanning and analysis part is completed the data recovery
engine part will start its work of recovery process.

In this part the recovery engine will try to find and after that rank the recoverable
files which can be restored basing on the results of analysis.

The different methods are used in the recovery engine to recover the lost data pieces

which include file carving, metadata reconstruction, and content extraction.




iii.  File Reconstruction and Integrity Verification:

a. The recovery engine then reassembles the data fragments which are recovered into

complete files.

After reassembling the data fragments the checksum verification and error
correction techniques are used to confirm the recovered files to check the data
integrity.

File validation procedures are used to reduce the likelihood of data loss and to

confirm the reliability of recovered data.

iv. Data Transfer and Storage:

a.

The restored data is shifted from temporary storage location to the user specified
location once the recovery process is completed.

After that users can assign the local storage or cloud storage services as the
destination for recovered files using the options which are provided by the tool.
The confidentiality and integrity of recovered data is protected both by secure

transfer protocols and encryption algorithm used during the data transmission.

v. User Feedback and Interaction:

15|Page

The Graphical User Interface (GUI) component will give the user real-time response
and communication choices during the process of recovery.

The recovery process is visible to users for clarity including the quantity of files that
have been found, recovered and are still bring recovered.

Flexibility and control is provided to customers by interactive features over the data

recovery process by enabling them to stop, resume or end it.




1.4 Objectives

1.4.1 General Objectives:

Create and develop a local Android-based Android data recovery tool that can be used

to recover different kinds of data from Android devices.

Verify that the product is working with a diversity of Android device types and
versions. Use of reliable algorithms to maintain data integrity when scanning, analyzing

and restoring information.

Create and include an user-friendly, intuitive user interface to facilitate seamless

interaction.

1.4.2 Academic Objectives:
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Review the literature which is already in presence considering the data recovery
methods specially as it connects to Android devices.

Share the findings through talks and publishing in academic journals to further
understanding in the topic.

Working together with the other researchers to share knowledge and improve

understanding of Android data recovery.




1.5 Scope

The scope of project include the designing, creating and deploying an Android-based Android data
recovery solution. The primary objective of tool will be to restore different kinds of data that are
normally kept on Android smartphones such as papers, audio files, and video files. To meet the
requirement of a wide range of users the development efforts will be pointed toward confirming

that the tool is compatible with a wide range of Android devices and operating system versions.

The scope also highlights the data security and integrity by incorporating strong algorithms for data
scanning, analysis and recovery. To increase the flexibility of tool the project will also examine the
likelihood of adding facilities. This would make data recovery possible from specially created

android applications to be more efficient.

1.6 Deliverables

e The main product of this project will be an Android-based Android data recovery program
with large data restoration resources and user-friendly interface.

e There will be thorough documentation included with this program that will describe how
to install, handle and troubleshoot it.

e Comprehensive video tutorial series, providing step-by-step guidance, feature
demonstrations, and helpful tips for users of all technical levels.

e The project deliverables will also contain thorough testing results that will verify the

functionality of the product on various Android smartphone models.
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1.7 Relevant Sustainable Development Goals
The development and completion of the Android Recovery Tool project support with several
Sustainable Development Goals (SDGs) outlined by the United Nations. These goals represent
a global call to address pressing social, economic, and environmental challenges. The Android

Recovery Tool contributes to the following SDGs:
Goal 9: Industry, Innovation, and Infrastructure

By giving an innovative solution for data recovery from Android devices the Android
Recovery Tool supports Goal 9 by promoting technological innovation and enhancing
infrastructure development. The tool enable access to advanced technology and contributes to

the growth of the digital economy.

Goal 16: Peace, Justice, and Strong Institutions. The Android Recovery Tool supports Goal 16

by fostering trust and confidence in digital technologies and institutions.

1.8 Structure of Thesis

Chapter 2 contains the literature review, background and Existing solutions and their

drawbacks

e Chapter 3 is detailed design and architecture and it basically lists down the use cases, design

rationale, architecture and other design components of the Android Data Recovery Tool
e Chapter 4 introduces detailed evaluation and analysis of the code
e Chapter 5 contains the proposed solution, future direction and conclusion of the project

e Chapter 6 is References and it lists the references of the resources used
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Chapter 2: Literature Review

A review of the existing literature reveals several key trends and challenges in the field of Android
data recovery. Over the years, there has been a sharp increase in the use of smartphones as a mobile
phone. In 1973, Motorola released the first mobile phone, the DynaTAC 8000X, which was created
by Martin Cooper (Morum de L. Simé&o, Caus Sicoli, Peotta de Melo, Deus, & de Sousa Junior,
2011) [10]. Mobile phones have grown increasingly potent over time and are now an essential part
of our life. The creation of software-based data recovery tools designed especially for Android
smartphones is one well-known field of study. To recover lost or erased data from device storage,
these technologies usually include file system analysis, data carving techniques, and algorithmic

approaches.

¢ Industrial Background
e Existing solutions and their drawbacks

e Research Papers

2.1 Industrial background

Smartphones are become commonplace instruments for productivity, entertainment, and
communication in today's digital world. Of all the mobile operating systems available, Android—
created by Google—is the most popular worldwide. Millions of consumers worldwide have chosen
Android as their operating system because of its open-source design, wide range of device
compatibility, and robust app store. The widespread use of Android devices and the important role
they play in storing personal and professional data have a straight effect on the industrial
environment of Android data recovery.
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2.1.1

2.1.2

2.1.3

Proliferation of Android Devices:

The use of exponential expansion in Android device across a wide range of demographics
and geographic locations describes the industrial establishment of Android data recovery.
Android smartphones are designed to accommodate a wide range of customers with
different choices. They range from flagship models with cutting-edge abilities to budget-
friendly mobiles. Android devices have been widely promoted due to their price and ease
of access which has resulted in a large user base that includes individuals, corporations,

government agencies and educational institutions.

Storage of Critical Data:

Android smartphones are important storage devices for different kind of data such as
contacts, messages, documents, videos, images, and apps. Users save sensitive personal
data, work-related information, priceless memories, and critical papers on their devices. The
need of protecting data from loss or illegal access is highlighted by the growing convergence
of personal and professional life on mobile devices. Therefore, the need to create reliable
solutions that can recover a variety of data types from Android devices has molded the

industrial history of Android data recovery[11].

Risks of Data Loss:

Even while Android devices are convenient and useful, there is always a chance that users
will lose their data for a variety of reasons, such as theft, physical damage, virus attacks,
hardware malfunctions, software errors, and inadvertent deletion. Critical data loss can have

far-reaching effects, from financial ramifications and privacy concerns to inconvenience
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2.14

2.15

and lost productivity. Minimizing the dangers related to data loss events is fundamental to

ensuring the soft functioning and durability of Android devices.

Demand for Reliable Recovery Solutions:

The increase in the use of Android devices has guided to a rise in the need for reliable and
effective data recovery programs designed especially for the Android devices. Customers
want guarantee that in the case of an unexpected data loss their priceless information should
be recovered safely. The concept of effective data recovery applications has difficulties due
to the complexity of the architecture of Android devices, the different number of file systems

and most importantly the use of commercial data storage formats.

Technological Advancements:

Technological developments in mobile hardware, software and data recovery techniques
have an impression on the industrial environment of Android data recovery. By each passing
day the generation of smartphones bringing smartphones with improved performance and
sophisticated security mechanisms. The data recovery solutions have to keep up to date in
order to cater them. The continuous development of Android data recovery techniques is
helped by developments in forensic analysis techniques, device scanning technology and

data recovery algorithms.
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2.2 Existing solutions and their drawbacks

There are already a number of methods available in the ground of Android data recovery to deal
with the difficulties involved in getting lost or erased data back from Android devices. The goal of
these solutions is to give people choices for recovering their important data back. This section

inspects some of the options available on the market and examines the drawbacks of each.:

2.2.1 Dr Fone from Wondershare (Windows & Mac):
Dr. Fone from Wondershare is a flexible software solution for Windows and Mac users that
incorporates thorough tools for data recovery and device management. Dr. Fone's simple
interface and strong abilities allow users to easily recover lost data from different devices

including smartphones and tablets[13].

Drawbacks:

e Limited Data Recovery Success: Dr. Fone procedure cannot always assure the
successful recovery of all types of data specially in case of serious device damage or
data encryption.

e Complex Pricing Structure: The mechanism of pricing for Dr. Fone's many modules
is very complicated and difficult which is one of the reasons to cause confusion and
unexpected expenses for those looking for certain functions.

o Compatibility difficulties: Users can also have compatibility difficulties with the most
recent operating systems of their devices or changes for optimal operation

e Dependence on Regular Updates: Dr. Fone's effectiveness may be dependent on

regular updates of product to keep up with the new device technology and software
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2.2.2

2.2.3

changes. This can cause disruptions in service and functioning if not handled

immediately.

Disk Drill (Windows & Mac):

Disk Drill is a thorough data recovery program that can recover the lost data from a different
devices including Android smartphones and tablets. The Mac version of software can
recover lost data from internal memory or an SD card, however the Windows version is

limited to SD card recovery only[14].

Drawbacks:

e Recovery Scope: Windows version of the Disk Drill can recover data only from
Android microSD cards, not from the internal memory of the Android mobile devices.
e High Subscription: The pricing of Disk Drill can be complicated, potentially causing

confusion or unexpected expenses for those looking for certain functions.

Tenor share UltData for Android (Windows & Mac):
Tenor share UltData for Android is designed to help Windows and Mac users recover lost
data without root. All versions of the Android operating system from version 5 up are fully

supported, but some recovery features are restricted to specific Android versions.
Drawbacks:
e Limitation on Recovery Features: Some recovery features are restricted to specific

Android versions

e High Prices: Tenorshare UltData offer its services at very high prices.
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e Security Risks of Online Data Recovery: One disadvantage of using online data
recovery software is the greater likelihood of data loss or theft. When data recovery
activities are carried out online, sensitive information is transported across the internet,

leaving it vulnerable to interception by malicious actors.
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CHAPTER 3: DESIGN AND DEVLOPMENT

SYSTEM OVERVIEW

Pakistan is a state where we are still dependent on proprietary software for carrying out data
recovery of android mobiles. This proprietary software has now turned out to be very costly and at
times unreliable which is why we have now come up with a solution. Android data recovery tool
looks forward to providing the users with a tool comprising all the functions which are already
present in a proprietary software at a cheaper cost in comparison to the charges of the expensive

proprietary software.

To enable effective data recovery from Android devices, the Android Data Recovery Software has
a modular architecture. The modular architecture of the Android Data Recovery Software enables
effective data recovery while offering consumers a smooth and user-friendly interface. The
software's components allow users to easily and reliably restore important data from their Android

smartphones[15].

3.1 SYSTEM ARCHITECTURE

3.1.2 Architectural Design

The Android Data Recovery Tool's architectural design can be seen by the fact that the user
interface acts like the first point of interaction among the user and the software. The data recovery
engine, which is the main component in charge of managing the recovery process, which is reached
by the user interface at the initial stage of the entire process. The Engine contacts the File System
Access feature that obtains instant access to an Android device's file system in order to ask for data

that has to be extracted from the file system. The data processing part gets the returned data from
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the file system and it will use it to examine and process it after delivering it to the engine. Following
that, the main component which is Engine continues on to the Data Processing section, where the
information that was collected is reviewed and changed. The processed data remains stored in the
relevant storage and transmits a signal back into the data processing system confirming that that
data has been successfully preserved. The Engine retrieves the information that was processed to
the user interface following the storage process, so terminating the data restoration procedure. A
quick overview of how all of the parts of the Android data recovery software communicate is

presented by this sequence diagram[16].

3.1.3 Architecture Diagram

| Data Recovery Engine |
2
== 7e’\)e5‘ L2

| File System Access |

—

e -["Daia Processing
»

Figure 4: Architecture Diagram of Android Data Recovery Tool
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3.2 DESIGN RATIONALE

A number of justification for choosing one of the expected designs of architecture.

1. The User Interface (Ul) provides links between the user and the software, as presented by
the sequence diagram. The method of design summaries what the user wants and a seamless
experience of use, that allows users to get started and stop the data recovery operation with

ease.

2. The diagram depicts an open architecture with separate sections for the Data Recovery
Engine, File System Access, Data Processing, and Storage. This design's adaptation and
scalability ensure the inclusion of new features or improvements of those currently present

in individual components without properly disrupting the system as a whole.

3. Every component in this sequence diagram has a distinct function in the data restoration
procedure. For example, whereas the File System Access module retrieves data from
Android device’s file system. The Data Retrieval Engine initializes the mobile device's file
system alongside all essential. This kind of design thinking encourages effectiveness and
clarity.

4. The sequence diagram outlines the parts that information passes through to show how the
procedures needed to successfully recover data; this design principle guarantees that data
will be handled appropriately at each stage of its journey, lessening the possibility of
corruption or leakage of data that could occur if such factors were not taken into account or

factored in during this entire period.
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3.3 COMPONENT DESIGN
The user and different device modules should be operational at their paramount and cooperating
with each other smoothly for the program to work at its best. Let's examine the interactions between

each of the additives[17].

3.4 USE CASE DESCRIPTIONS

Table 1: Use Case Number 1

Use Case ID 01

Actors User

Use Case Name Initiate data recovery process

Description The user launches the data recovery software on their Android device

Flow 1. The individual opt for the app interface on their smartphones to
start the data restoration software

2. The device shows the default person interface and shows details
restoration picks

3. To kick off the data recovery practice, the person chooses the

"Start Recovery" choice
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Table 2: Use Case Number 2

Use Case ID

02

Actors

User

Use Case Name

Select data recovery options

Description The user customizes the data recovery process by selecting
specific options
Flow 1. The application suggests the individual with number of

recovery choices, wide-ranging of which file type to recover,
after starting the process of scanning

2. The person chooses their desired techniques of restoration
in keeping with their very own requirements

3. The user's alternatives inform the software's changes to its
scanning settings and filters

4. After verifying their choices, the person initiates the data

restoration process
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Table 3: Use Case Number 3

Use Case ID 03

Actors User

Use Case Name View scan results

Description The user reviews the results of the data recovery scan

Flow 1. After completing the data recovery scan, the software displays the

scan results to the user

2. The user navigates through the scan results, which may include a
list of recovered files or directories

3. The software provides detailed information about each recovered
item, such as file name, size, and recovery status

4. The user has the option to preview recovered files or directories

before proceeding with the recovery process
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Table 4: Use Case Number 4

Use Case ID

04

Actors

User

Use Case Name

Recover data

Description

The user selects and recovers specific data items from the scan results

Flow

1.Users may opt for the data types you wish to retrieve while
viewing across the scan outcomes

2. The user continues the data recovery processes by
acknowledging what they want

3. The picked items of data are retrieved and saved by the program
to the designated location

4. The tool signals the user and gives them the choice to see the
data that was recovered at the specified location after its

completion was successful
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3.5 USE CASE DIAGRAM

Android Data Recovery Software

o ~

Initiates recovery process — \”Reﬂes/tsrecm@___,\ Request Recuver}f/_
\mhale Recovery —

Previews files

""*""-'\__gﬂ“_t?ﬂei—?\ Select Flles —V—>5ta”5 [eCover StanRecovew —MML =
Preview Files — Sauanes D,
N A A —

= |

Requests recovery /
[ f
[ |
| /
1 Previews files
Selects files
Usei
Starts recovery

Saves files

3.6 HUMAN INTERFACE DESIGN

3.6.1 OVERVIEW OF USER INTERFACE

The user interface (Ul) of the Android data recovery mobile software has a very simple display
for ease of use to facilitate the users. Those who will use this application will have the choice to
select their files options for recovery and will be able to monitor the scan's real time progress.
Once the scan is over, viewers may discover restored folders and files, will examine contents, and
select what to retrieve. The display also helps in offering options for choosing where to save data

and confirming restoration choices.[18].
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3.6.2 SCREEN OBJECTS AND ACTIONS

e Buttons
o Scan Device
o Select File Types
o Recover Selected
e Labels
o Progress Indicator
o File Information Labels
e Icons
o Application Logo
o File Type Icons
e Scroll
e Select
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3.6.3 Screen Images

Application Screen

Android Data Recovery Tool

Start Scanning

PR

Image Recovery
O Files

Audio Recovery
O Files
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Initializing Scanning

Recovery Process Completion

Android Data Recovery Tool

Start Scanning

PR =

Images Recovered Videos Recovered
10952 Files 1103 Files
Audios Recovered Others Recovered
29589 Files 2929664 Files
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Selection of File Types
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Recovered Data

38|Page

ZONG*“.al = @

<— Videos

Nevers Lose Your
Permanent Smiie For

32% @ ) 1:38




39|Page

ZONG“ull = @

Videos

TikTok

ved_films

32% @ 1:37




CHAPTER 4: DETAILED EVALUATION AND ANALYSIS OF THE CODE

4.1 Application Activities

The Application’s Activity contains Java files. These specify the various displays and features.
Each file represents a unique user interface. These actions include searching for various sorts of
files, displaying recovered files, and providing users with options and information panels

4.1.1 Main Activity

MainaActivity

AppCompatActivity {

startBtn, totalImage, totalvVideo, totalAudio, totalOther;

allImages, allvideos, allAudios, allOothers;

imageRecovery, wvideoRecovery, audioRecowvery, otherRecovery;

[1{

[] permissions =

The data recovery software application's primary activity is represented by the file
‘MainActivity.java'. It requests permission to access storage for scanning files. The layout includes

buttons for scanning pictures, audios and other media.

scanDoneExtra
(scanDoneExtra !=
imageRecovery.
wvideoRecovery.
audioRecovery.
otherRecovery.

= getIntent(]).getStringExtra
neExtra.equals

3

startBtn
totalImage
totalvideo
totalAaudio

totalOther

toolBar = findvViewByIdC

FindViewById(
= FindViewById(
= fFindvViewById(C
= FindviewById(
= FindViewById(

.id.startBtn);
.did.totalImage);
.dd.totalvideo);
.dd.totalAudiol;
.id. totalOther) ;
.dd.toeolBar);

setSupportActionBar(toolBar) ;

toolBar. inflateMenu(

allImages
allvideos
allAaudios
allothers
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FindViewById({

fFindviewById(R.
FindviewById(R . i

-menu . toolbar_menu) ;

.allImages) ;
id.allvideos);
.allaudios);
.allothers);




4.1.2 About Activity

lass AboutActivity extends AppCompatActivity {

n -

ted void onCreate(Bundle savedInstanceState) {
super., onCreate(savedInstanceState):
setContentView(R. layout.activity_about);

The AboutActivity.java file displays information about the application. Content view is changed to
a layout called activity_about.xml. The main focus of this activity is to serve as an informational
screen where user may learn about the program, with no further functions beyond selecting its

layout.
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4.1.3 Photos Activity

int_position;
H
recyclerview;
adapter;
btnRestore, btnUncheched;
mList =
mRecoverPhotosAsyncTask;
1l _back;
aaa;
status;

.onCreate(savedInstanceStatel;

setContentview(R . Layout . activity photos);

intvView
intData

im
btnRestore = ) FindViewByTd(R.id.btnRestore] ;
btnuUnchecked ) FindviewById(R.id. btnUnchecked
recyclerview = ) FindviewById(R.id.gwv_+folder

mLayoutManager =

recyclerView. setItemAnimator(C
& Mo issues found «

The PhotosActivity.java file displays recovered photographs in the data recovery application. It
builds upon “App Compact Activity”. The layout contains a Recycler View that displays photos in

a grid format.

(status.equals(
tempList = adapter.getSelectedItem();

(tempList.size() == @) {
.makeText(

{

mRecoverPhotosAsyncTask B , adapter.getSelectedItem(y),

(getApplicationContext(), .class);
intent. putExtra( tempList.size()
startActivity(intent
adapter.setAllImagesUnseleted(
adapter.notifyDataSetChanged()

(status.equals("”
finish();

& Mo issues found Ln: 102 Ch: 9 SPC CRLF
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Data is initialized based on the selected album. It also manages the logic for recovering certain
photographs and changing the Ul accordingly. Users can either recover or uncheck chosen images.
Option for the previous screen is also provided through the use of “Tool bar”. Overall, this helps

users when processing image recovery.

4.1.4 Video Activity

patActivity {

int_pesition;
recyclerView;
adapter;
btnRestore, btnUnchecked;
mList =
recoverVideosAsyncTask;

100% =~ @ Noissuesfound

onCreate( savedInstanceState) {
.onCreate(savedInstanceState);
setContentView(R. layout.activity_wideo);

intView();
intDatal();

in ewl() {
btnRestore indViewById(R.id.btnRestore);
btnuUnchecked = findviewById(R.id.btnUnchecked);

toolBar = findViewById(R.id.toolBar);
. mLayoutManager =

recyclerView. setItemAnimator(
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The “Video Activity” file displays recovered Videos in the data recovery application. It is also
builds upon “App Compat Activity”, same as “Photos Activity” file. It has the “Recycler View”
layout that displays the videos in a grid format. Users of the application can either restore or
uncheck selected videos. Data is initialized based on the video album selected. Option for the

previous screen is also provided through the use of “Tool bar”.

4.1.5 Audio Activity

intView();
intData();

id intView() {

btnRestore = (TextView) findViewById(R.id.btnRestore);
btnUnchecked = (TextView) findViewById(R.id.btnUnchecked);
toolBar = findViewById(R.1id.toolBar);

recyclerView = (RecyclerView) findviewById(R.id.gv_folder);
RecyclerVie r mLayoutManager = ne ayoutMan:

recyclerView. setlayoutManager(mLayoutfanager);
recyclerView. setItenAnimator(ne |

toolBar. setNavigationOnClickListener(v -> {
finish();
b;

The AudioActivity.java file displays recovered audios in the data recovery application. The layout

contains a Recycler View that displays audios in a linear layout Manager.
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gotonext();

next() {

fn

(status.equals("restore")) {

tempList = adapter.getSelectedIten();

(tempList.size() == 0) {
.MakeText( .this, "Cannot restore, all items are unchecked!", .LENGTH_LONG)..

, adapter.getSelectedIten()

(getApplicationContext(), .class);
intent.putExtra("value", tempList.size());
startActivity(intent);
finish()
adapter. setAllInagesUnseleted();

}
b;
mRecoverPhotosAsyncTask. execute();

}

(status.equals("back")) {
finish();
1 T
0% - @ Noissuesfound boIm¥b (RS2 SPCCRIF

Users can either restore or uncheck chosen audio files. The activity provides options for recovering

audio files and managing back navigation.
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4.1.6 Scanning Activity

= [1 fileArr) {
(fileArr

(fileArr[i].isDirectory()) {
temp_sub = fileArr[i].getPath();
checkFileOfDirectory(temp_sub, .getFileList(fileArr[i].getPath()

H

. options =
options.inJustDecodeBounds =
.decodeFile(fileArr[i].getPath opti

(! (options.outWidth == -1 || options.outHeight == -1)) {

file = (fileArr[i].getPath 2
file_size = -parseInt( -valueof(file.length(]));

(file_size > ugeee) {

listPhoto.add( (file.getPath(), file.lastModified(), file_size));
numPhoto = numPhoto + 1;

publishProgress(numPhoto + ™. imc

(fileArr[i].getPath().endsWith(".m
fileArr[i].getPath().endsWith(".m

file = (fileArr[i].getPath());
file_size = .parselLong( .valueOf(file.length())]};

listVideo.add( (file.getPath(), file.lastModified(), file_size));
publishProgress(numvVideo++ + ° de =

fileArr[i].getPath(). endsiith
fileArr[i].getPath().endsWith(".
fileArr[i].getPath().endsWith("

file = (fileArr[i].getPath(]));
file_size = .parseLang( -valueOf(file.lengt );

listAudio.add( (file.getPath(), file.lastModified(), file_size));
publishProgress(numAudio++ + ".aud");

{

file = (fileArr[i].getPath());
file_size = .parseLong( .valueOf(file.length()));

listOther.add( (file.getPath(), file.lastModified(), file_size));
publishProgress(numAudio++ + ".otF

The “Scanning Activity” scans the storage of the targeted Android device for photos, videos and
audio files that can be recovered. The scan is performed using Async Tasks which is a class in

Android that makes it easy to run background tasks and update the user interface without needing

46|Page




to handle threads and handlers directly. It has been designed to simplify the process of performing
asynchronous operations in an Android application. It improves the performance because it can

scan the storage directories asynchronously.

[] externalStoragePaths = getExternalStorageDirectories();

(externalStoragePaths != && externalStoragePaths.length > 8) {

It path : externalStoragePaths) {
file = (path);
(file.exists()) {
[] subFiles = file.listFiles();

This method enables a user to scan and process all files in the external storage directories. It scans

these directories to identify and categorize files like images, videos, audio files, and others.
4.2 Loading Dialog

LoadingDialog
mContext;
LoadingDialog activity) {

(acti ity.d : -
.mContext = activity;

requestWindowFeature(l);

setCancelable( );
setCanceledOnTouchOQutside( );
setContentView(R . layout.layout_loading_dialeg);

The 'Loading Dialog' class plays the main role in displaying loading animation while executing
background operations. It is a custom style dialog that is built through “Theme App Compat Day

Night Dialog”, which matches the dialog with the application theme. The dialog is so configured
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that it cannot be cancelled by using the back button or touching outside events. This layout is

described in “layout loading dialog.xml”, which includes the loading animation.

4.3 Application Models

In this section, the model classes are listed which are: Photo Model, Video Model, Audio Model.
Each model class refers to a type of content, such as images, movies, audio files. These classes help
in providing important information such as the file location, latest changed date, size, and a flag

indicating if the file is checked.

4.3.1 Photo Model

PhotoModeljawva -2 3

PhotoModel {
pathFPhoto ;
lTlastModifiedPhoto;
sizePhoto;
isChech=

path,
. path ;
. LastModifiedPhoto = date;
. sizePhoto = size;

getLastModified(){
lLastModifiedPhoto ;

setlLastModifFied mLastModified){
. LastModifiedPhoto = mLastModified;
sizePhoto = msizePhoto;
getIsCheck ()L
dsCheck;
setIsCheck({ checked) £

isCheck = chechked;

getSizePhoto() {
sizePhoto;

getPathPhoto() {
pathPhoto;
Mo issues Found




This class is used in the Data Recovery Application to represent the details of photographs such as
its path, latest edited date, size. The class uses functions like “get Last Modified”, “get Size Video”,
“get Is Check”, and “set Is Check” for getting and setting these attributes. Main functionalities that
are provided by these utilities are encapsulation and data integrity. This class provides the facility

to administrate and manipulate of data within the application.

4.3.2 Video Model

VideoModeljava + X

VideoModel {
pathvideo;
lastModifiedVideo;
sizeVideo;
isChechk =

Vide odel( path, sizel{
.pathVideo = path;
.LastModifiedVideo = date;
.sizeVideo = size;

getPathVideo() {
pathvVideo;

setPathvideo( pathvVideo) {
.pathVideo = pathVideo;

getLastModified leal() {
lastModifiedVideo;

setLastModified leo( lastModifiedvideo)
.LastModifiedVideo lastModifiedvideo;

getSizeVideo() {
sizeVideo;

1
@ Mo issues found
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This class is used in the Data Recovery Application to represent the details of video file such as its

path, latest edited date, size. The class uses functions like “get Last Modified”, “get Size Video”,

“get Is Check”, and “set Is Check” for getting and setting these attributes. Main functionalities that

are provided by these utilities are encapsulation and data integrity. This class provides the facility

to administrate and manipulate of video data within the application.

4.3.3 Audio Model

AudioModeljava + 3

36
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AudioModel {

pathAudio;
lastModifiedAudio;
sizeAudio;

AudioModel( pathAudio, lastModifiedAudio,

|
@ Mo issues found

isCheck =

.pathAudio = pathAudio;
.lastModifiedAudio = lastModifiedAudio;
.sizeAudio = sizefudio;

haudio() {

setPa udio( pathAudio) {
.pathAudio = pathAudio;

getlLastModifiedAudio() {
lastModifiedAudio;

setLastModifiedAudio( lastModifiedAudio) {
.lastModifiedAudio = lastModifiedAudio;

sizeAudio) {

sizefAudio) {




This class is used in the Data Recovery Application to represent the details of audio file such as its
path, latest edited date, size. The class uses functions like “get Last Modified”, “get Size Audio”,
“get Is Check”, and “set Is Check” for getting and setting these attributes. Main functionalities that
are provided by these utilities are encapsulation and data integrity. This class provides the facility

to administrate and manipulate of audio data within the application.

4.4 Application Utilities
"Application Utilities" package provides utility classes that helps the application to work. These
classes streamline routine operations and offer central functionality across many portions of the

application.

4.4.1 Configuration

Configjava + X

DATA = leee;

REPAIR 2800 ;

UPDATE = 30680,
RECOVER_DIRECTORY;
IMAGE_RECOVER_DIRECTORY;
VIDEO_RECOVER_DIRECTORY;
AUDIO_RECOVER_DIRECTORY;
OTHER_RECOVER_DIRECTORY;

APP_NAME = "Add_AppMName";

Configuration variables including Data, Repair, Update, Recover Directory, Image Recover
Directory, Video Recover Directory and Audio Recover Directory are being used in this

Configuration Class that serves their role throughout the Data Recovery Application.
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sbDirectory.append( separator);
sbDirectory.append( )
AUDIO_RECOVER_DIRECTORY sbDirectory. toString();

sbDirectory.append( .getExternalStoragePublicDirectory( -DIFECTORY_PICTURES));
sbDirectory.append( .separator);

sbDirectory.append (APP_NAME) ;

sbDirectory.append( .separator);

IHAGE_RECOUER_DIRECTORY_ = sbDirectory.toString();

sbDirectory = H
sbDirectory.append( .getExternalStoragePublicDirectory( .DIMECTORY_PICTURES));
sbDirectory.append( .separator);
sbDirectory.append(APP_NAME) ;
bR rectg apoend( =
sbDirectory.append( "V
VIDEO_RECOVER_DIRECTOI = sbDirectory.toString();

Folders are created such as Photos, Video, Audios within the application’s directory. These folders

are named using the application's name and its external storage directory paths.

4.4.2 Media Scanner

MediaScannerjava & X

mScannerConnection;
destFile;

MediaSc a context, file) {
.destFile = file;

.mScannerConnection = (context, );
.mScannerConnection.connect();

on ad f) {

.mScannerConnection.scanFile( .destFile.getAbsolutePath(),

-.mScannerConnection.disconnect();

This class scans and updates media files on the device by implementing the “Media Scanner

Connection” and “Media Scanner Connection Client” interface is used to manage media scanning
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events. When the scanning operations need to be performed on a file, it connects the file to the
media scanner. Upon connecting, it performs a scan using the “Scan File” method. When the scan
is finished, the “on Scan Completed” method is called to disconnect the scanner. This class
guarantees that the system has updated or freshly produced the media files and they have been made

available for usage in the application.

4.4.3 Utilities

mAlbumPhotos
mHiddenFiles
mAlbumVideos
mALbumAudios
mAlbumOthers =

noOfImage =
no0fvideo
noOfAudio =
noOfOther = "a";

formatSize size) {

(size <= 8)

7| e = [1i"B", "KE", "MB", "GB", "TB"};
digitGroups = (int) ( .logle(siz
("#,##0_#") . format(size / pow(1@24, digitGroups)) + " " + units[digi

ge me( path) {
files = path ing(path.lastIndex0f("/")
files;

This Class uses static variables to store lists of albums for images, videos and audios. Which allows
the real quick access and control of recovered information. This Ultils class also contains the “utility
methods” which have been used throughout the Data Recovery application for formatting file sizes,

extracting file names from paths, and retrieving directory listings.
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Utilsjava # X

(file. listFiles() != null) {

file. listFiles():
10];

checkSelfPernission( activity, 5) {
(isAndroid23()) {
.checkSelfPernission(activity, s) = 6;

VERSION. SDK_INT >= 23;

The “check Self Permission” is a function that checks permissions for Android 23 (Marshmallow)
and higher, whereas “is Android23” function checks the Android version for conditional actions.
Overall, this class centralizes common utility functions that is being used across the application,

making them easier to organize and manage.
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4.5 Application View

4.5.1 Square Image View

i
SquareImageView AppCompatImageView {
SquareImageView( context) {

(context);

SquareImageView( context, attrs) {
(context, attrs);

SquareImageVien( context, attrs, defStyleAttr) {
(context, attrs, defStyleAttr);

onfeasure(int widthMeasureSpec, heightMeasureSpec) {

.onMeasure(widthMeasureSpec, widthMeasureSpec):

The "Square Image View" class from the "Apps View" package of the Data Recovery application
extends the App Compact Image View to produce a square image view. This custom view

guarantees that pictures shown within it have a square ratio irrespective of screen size or orientation.
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CHAPTER 5: CONCLUSION

In modern life, smartphones—especially phones with the Android operating system—have become
increasingly commonplace almost each individual have a phone even a small kid is having a
smartphone. This has highlighted the urgent need and requirement for efficient data recovery
solutions which can be fully trusted. The danger of data loss via unintentional deletion, software
bugs, or other problems increases and it may also be concerning as more data is kept on these
devices. In order to solve this prominent issue, this thesis demonstrates the development of a
refined, user-friendly Android data recovery tool that is intended to offer trustworthy and efficient

data recovery options for Android users.

5.1 Understanding the Problem

This thesis emphasizes how dominant and important is the Android operating system is in the
worldwide market beating all other operating system in terms of numbers and its uses, with 81.2%
of the market in 2015—far more than any of its rivals. [19]. Because of its widespread adoption, a
significant quantity of personal and business data is kept on Android smartphones. But doing so
also increases the risk of data loss, which can have dangerous repercussions for users and for the
businesses as well. Due to difficulties including low recovery success rates, complicated and high
price structures, compatibility challenges, and security threats connected with internet recovery

tools, existing data recovery solutions frequently fall short of consumers' demands.
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5.2 The Proposed Solution

The t

these

comp

hesis suggests a powerful mobile-based Android data recovery tool to allay and lessen
worries. This software objective is to increase the success rate of data recovery, guarantee

atibility with a broad spectrum of devices and new versions of operating systems, and

improve data security through offline operation in which there will be no requirement if the

internet. The following are some of the main characteristics and development techniques used

in this tool:
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Progressive Algorithms for Data Recovery Mechanism: The software uses refined
processes to examine the Android mobile devices' internal and external storage both which
may be an SD card. Even in some situations when there is a mobile device which is
damaged or encrypted, these techniques may also try to help but not guaranteed with the
identification and recovery of lost or deleted data.
User-Friendly Interface: The software is designed in such a way that revolves around
and help the user for an easy-to-use graphical user interface (GUI), which enables users
to start and stop the data recovery process at any time with ease.
Data Carving and File System Analysis: A technique will be used which will identify
and find out the basic data patterns or file signatures, the algorithm will also help to
retrieve files that have been partially or completely wiped from the mobile phone
storage. By looking into the smartphone's file system data structures, file system analysis
techniques may be utilized to find out and recover deleted files from the mobile.
Root Access and Custom Recovery: The application can perform refined recovery

events including backing up of all the mobile data and directly extracting data from SD




cards or internal storage by gaining elevated rights through rooting if it is necessary
otherwise this option will not be used.

V. Offline Capabilities for Added Safety: This application will be functioned without the
use of internet which will guarantee the security and integrity of user data, operating the
application offline will also lower the danger of data theft or loss during the recovery

process.

5.3 Methodology and Implementation
The development process of the Android Data Recovery Tool was comprehensive, involving
several key stages to ensure its effectiveness and reliability:

i. Device Detection and Connection: The tool’s Device Scanner component initiates the
process by detecting and securely connecting to the target Android device using industry-
standard protocols.

ii. Data Scanning and Analysis: The Data Scanner section carefully scans the device’s
storage, while the Data Analyzer section identifies possibly recoverable files in real-time.
Advanced algorithms assess file structures, detect data fragments, and evaluate the
integrity of recoverable data.

iii. Recovery Process Initiation: To reclaim deleted information, the Data Recovery Engine
which is the main component of the software will manage the method of recovery by
employing a variety of techniques such file carving, metadata reconstruction, and content

extraction.
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iv. File Reconstruction and Integrity Verification: To maintain integrity of the data in
order to avoid data loss, the recovery engine uses improvement for errors and checksum
verification algorithms when reconstructing restored data segments into whole files.

v. Data Relocation and Storage: when the retrieval process is over, the user will specify a
location where the recovered data is sent, it will guarantee for the safe and effective data
management.

vi. User Feedback and Contact: Real-time information on the data recovery process, which
including the discovered, recovered, and awaiting file statuses, are given to users via the

user interface.

5.4 Achievements and Deliverables
The main outcome of our project is that, it will be an innovative and efficient Android data
recovery tool that will solves the drawbacks of currently available software’s in the market.
Important accomplishments of this approach consist of:
i Enhanced Data Recovery Success: The application performs very well from the
alternatives in terms of restoration accuracy rates to its unique algorithms and techniques.
ii. Economical Approach: The application was created internally and offers customers a
free alternative to pricey privately owned software.
iii. Smooth Interoperability: The application verifies that it is compatible with the most
recent Android smartphones and operating systems, and it updates often to ensure optimal

efficiency.
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Iv. Broader Recovery Range: This solution offers a thorough recovery scope since, in
contrast to some other solutions, it can recover data from internal device memory as well
as SD cards.

v. Increased Privacy with Offline features: The sue of this tool will have considerably
lower security concerns by functioning offline, guaranteeing the integrity and

confidentiality of user data.

5.5 Future Directions

Even if our Android Data Recovery Tool shows a considerable success in the industry of a data

recovery for mobiles, studies and research may go ahead further in this field:

i Improving Integration: To increase its compliance, the next version of the program after
adding addition features might accept a larger variety of file formats and Android
operating system versions.

ii. Improving Algorithms: The tool's effectiveness and success percentages might be raised
even more by constantly improving its restoration algorithms and its process and
procedures.

iii. Connectivity with Cloud Facilities: Offering consumers additional choices for data
backup and restoration may be achieved by improving capabilities for seamless
integration with providers of cloud storage but it may also include online activity.

iv. User Education: By creating thorough user manuals and tutorials, users may get the most

of the product by learning how to properly utilize it and maximize its advantages.
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Concerning the problems that are associated with data loss on Android mobile phones, our software
named Android Data Recovery Tool is a major development. Through the utilization of cutting-
edge technology, a availability of user-friendly interface, and strong functionality, the software
offers its customers all over the world a dependable and skilled resolution. In addition to adding to
the body of knowledge on data recovery methods, this thesis has given users a very useful tool that
may meaningfully alter how they protect their digital assets placed in their smart phones. The
effective design and application of this solution also highlight the significance of ongoing
innovation and study in the data recovery space, guaranteeing that the consumers may depend on

their digital devices with confidence and not worry about losing important data.
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