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Abstract: The Android operating system is one of the most widely used mobile operating systems in 

the world. It is an open-source, Linux-based operating system primarily designed for smartphones, 

tablets, smart TVs, smartwatches, and other smart devices. Android provides a flexible platform for 

developing and running mobile applications. It supports technologies such as the Android Runtime 

(ART), application framework, Linux kernel, SQLite database, connectivity services, and security 

mechanisms. 

This review paper examines Android operating system technology, its architecture, major components, 

application development environment, and security features. It also discusses the objectives of Android 

technology, the proposed system for Android-based application development, and the methodology 

used to review existing technologies. Furthermore, the paper highlights the limitations and challenges 

associated with Android, including device fragmentation, security risks, battery consumption, 

application compatibility, and privacy concerns. The review concludes that Android continues to play 

an important role in mobile computing because of its flexibility, extensive application ecosystem, and 

support for different hardware platforms. 
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I. INTRODUCTION 

Mobile technology has become an essential part of modern life. Smartphones are widely used for communication, 

education, banking, entertainment, shopping, business, healthcare, and many other activities. A mobile operating 

system manages the hardware and software resources of a mobile device and provides an environment in which 

applications can be executed. 

Android is a mobile operating system initially developed by Android Inc., which was acquired by Google in 2005. The 

first commercial Android-powered smartphone was launched in 2008. Since then, Android has evolved significantly, 

introducing improvements in performance, user interface design, application development, privacy, and security. 

Android is based on the Linux kernel and provides an application framework that allows developers to build 

applications using supported programming languages and development tools. Android applications can access device 

features such as cameras, GPS, sensors, Bluetooth, Wi-Fi, and mobile networks through appropriate system APIs and 

permissions. 

One of the main advantages of Android is its flexible application development environment. Developers can create 

applications for education, healthcare, e-commerce, entertainment, transportation, and business management. Android 

Studio, the Android Software Development Kit (SDK), and related tools support application design, coding, testing, 

debugging, and deployment. 

Android also faces several challenges. Different manufacturers produce devices with different hardware specifications 

and software configurations. This creates compatibility and testing difficulties. Security threats, privacy issues, battery 

consumption, and application performance are other important concerns. 

Therefore, studying Android operating system technology is important for MCA students because it provides an 

understanding of mobile operating system architecture, application development, resource management, and mobile 

security. 
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II. ANDROID OPERARING SYSTEM TECHNOLOGY 

Android uses a layered architecture in which each layer performs specific functions. These layers work together to 

manage hardware, execute applications, and provide services to users and developers. 

2.1 Linux Kernel 

The Linux kernel forms the foundation of the Android operating system. It communicates with the device hardware and 

manages essential system resources. 

Major functions include: 

Process management.  

Memory management.  

Device driver management.  

Power management. 

Network management.  

Security enforcement.  

Hardware communication. 

The kernel helps applications use device resources through controlled system interfaces. 

 

Hardware Abstraction Layer (HAL) 

The Hardware Abstraction Layer provides standard interfaces between Android system services and hardware-specific 

implementations. 

It enables Android to support different hardware components without requiring every system service to be rewritten for 

each device. 

Examples of hardware components include cameras, audio devices, sensors, and other peripherals. 

 

Android Runtime (ART) 

Android Runtime is responsible for executing Android application code. 

It provides execution services, memory management, and garbage collection. ART uses compilation and runtime 

techniques to improve application performance. 

Its major functions include: 

Executing application code.  

Managing application memory.  

Supporting garbage collection. 

Improving application startup and execution performance.  

Providing runtime services. 

 

Native C/C++ Libraries 

Android includes native libraries that support important operating system and application functions. 

 

Examples include: 

SQLite for local database storage. 

OpenGL ES and related graphics technologies for supported graphics operations. Media libraries for audio and video 

processing. 

SSL/TLS-related libraries for secure communication. Native system libraries used by Android components.  

 

 

 

III. OBJECTIVE REVIEW 
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The main objective of this review paper is to study Android operating system technology and understand its role in 

modern mobile computing. 

 The specific objectives are: 

 To understand the basic concepts and evolution of the Android operating system. To study the layered 

architecture of Android. 

 To examine the functions of the Linux kernel, Android Runtime, native libraries, and application framework. 

 To identify the tools and technologies used in Android application development. To study Android security 

mechanisms and application permissions. 

 To understand the applications of Android in education, healthcare, banking, business, and entertainment. 

 To identify the major limitations and challenges of Android technology. 

 To review the importance of Android in the development of modern mobile applications. 

 

IV. PROPOSED SYSTEM 

The proposed system is a model for developing a secure, user-friendly, and efficient Android-based mobile application. 

It illustrates how Android technologies can be combined to create an application that stores information, processes user 

requests, and provides suitable results. 

The model can be adapted for applications such as student management, attendance tracking, educational services, or 

information management. 

 

System Description 

The proposed application consists of a user interface, application logic, a data management component, and security 

controls. 

Users interact with the application through its interface. The application processes their requests, validates the 

information, and retrieves or stores data as required. 

If the application needs remote information, it communicates with a server through an appropriate API and secure 

network connection. 

 

Main Components 

1. User Interface Module 

Provides screens, forms, menus, buttons, and navigation features. It enables users to interact with the application. 

2. Application Logic Module 

Processes user requests and applies the application's rules. For example, a student management application can validate 

student details and process attendance records. 

3. Database Module 

Stores and retrieves application information. SQLite or Room can be used for local storage, while a server-side 

database may be used for shared information. 

4. Security Module 

Uses appropriate authentication, authorization, permission handling, and secure data transmission mechanisms. 

5. Communication Module 

Connect the application to remote services when required. It handles API requests and responses. 

 

System Architecture 

The architecture of the proposed Android application can be represented as follows: 

 Presentation Layer: This layer displays the application interface and accepts user input. 

 Application Layer: It contains the main business logic and validates information before processing it. 
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 Data Access Layer: It manages communication between application logic and data sources. It helps separate 

data operations from the user interface. 

 Local Database: This component stores data on the device when local storage is required. Room can provide a 

convenient abstraction over SQLite. 

 Remote Server: A server can process requests and manage shared data when the application requires online 

functionality. 

 Results Layer: The application presents retrieved information, operation status, or error messages to the user. 

This architecture improves modularity and makes the application easier to maintain. However, the exact design depends 

on the application's size, security requirements, and operational needs. 

 

V. METHODOLOGY 

The methodology adopted for this review paper is based on a descriptive review of Android operating system 

technology. 

The purpose is to examine the architecture, development tools, security mechanisms, applications, benefits, and 

limitations of Android. 

 

Research Design 

A descriptive review approach is used to organize and explain the major concepts associated with Android technology. 

The paper focuses on understanding existing technologies rather than presenting the results of a newly conducted 

experiment. 

 

Data Collection 

Information for the review can be collected from the following sources: 

Official Android developer documentation. Android Open-Source Project documentation. Research papers on mobile 

operating systems. 

Academic books related to operating systems and mobile application development. Technical publications discussing 

Android security and architecture. 

Official technical documentation is particularly useful for understanding Android architecture, application 

development, and platform security. 

 

Review Process 

The review process consists of the following steps:  

Identify the main features and components of Android. 

Study Android's layered architecture and runtime environment.  

Review development tools and application technologies. 

Examine application security and data management.  

Identify major applications of Android. 

Analyze the advantages, limitations, and technical challenges.  

Organize the findings into a structured review paper. 

 

VI. DISCUSSION 

 Android has become an important platform for mobile application development because of its flexibility, broad device 

support, and extensive development ecosystem. 

One major strength is its layered architecture. Separating hardware management, runtime services, libraries, and 

application APIs helps developers build applications without directly managing every hardware detail. 
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Another important advantage is the availability of development tools. Android Studio, the SDK, Kotlin, Java, and 

Jetpack libraries provide resources for building, testing, and maintaining applications. 

Android is also suitable for applications that require internet connectivity, databases, sensors, cameras, and location 

services. These capabilities have encouraged its use in education, healthcare, finance, communication, and business. 

However, the Android ecosystem presents challenges. Differences between device manufacturers, hardware 

specifications, and software versions can make application testing difficult. Developers must consider compatibility, 

performance, accessibility, and screen size. 

Security is another important concern. Poorly designed applications may expose personal information, store passwords 

insecurely, or communicate with servers without adequate protection. Developers must follow secure coding practices 

and request only the permissions necessary for an application's functions. 

Battery consumption and memory usage can also affect the user experience. Applications that perform excessive 

background operation. 

 

Limitations & Challenges 

Despite its benefits, mobile learning has several challenges. Technical Challenges Poor internet connectivity Limited 

device storage Battery consumption Different screen sizes Device compatibility Educational Challenges Poorly 

designed content Lack of teacher training Lack of student digital literacy Inadequate integration with teaching methods 

Social Challenges Digital divide Cost of smartphones and internet access Differences in technical skills Security and 

Privacy Challenges Educational applications may collect personal information and learning data. Therefore, secure 

authentication, encryption, appropriate data collection, and access control are important. Distraction Mobile phones can 

also create distractions because students may switch between educational applications and social media or 

entertainment applications. Research has highlighted concerns about classroom distraction and multitasking. 

 

VII. CONCLUSION 

The Android operating system is an important technology in the field of mobile computing and application 

development. Its Linux-based foundation, layered architecture, Android Runtime, native libraries, application 

framework, and development tools provide a flexible environment for building a wide range of mobile applications. 

This review examined Android operating system technology, its main components, development environment, 

proposed application architecture, methodology, applications, advantages, and limitations. Android supports mobile 

solutions in education, healthcare, banking, business, entertainment, and communication. 

Despite its advantages, Android faces challenges related to device fragmentation, security, privacy, battery 

consumption, performance, and application compatibility. These challenges can be reduced through secure coding 

practices, efficient resource management, proper testing, and regular maintenance. 

In conclusion, Android remains a valuable platform for modern mobile application development. Understanding its 

architecture and technologies is especially useful for MCA students because it provides a foundation for designing, 

developing, testing, and maintaining mobile applications. Future improvements in security, energy efficiency, 

accessibility, and cross-device compatibility can further strengthen Android's role in mobile computing. 
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