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Abstract

This internship at Accenture in the Software-Defined Vehicle (SDV) department focused on the development and integration of automotive software
technologies. The primary objective was to contribute to building an Android-based application that allows users to control various in-vehicle
functions. My role primarily involved working on the Ul development of the SDV app using Kotlin in Android Studio. This included designing
responsive layouts and implementing user interactions to meet the standards required in automotive applications.An important aspect of the project was
understanding and interacting with the Hardware Abstraction Layer (HAL), which acts as a bridge between the Android application and the vehicle's
hardware components. | explored how HAL modules expose hardware functionalities through well-defined interfaces, enabling safe and structured
access from the app layer. This required a solid grasp of Android’s Binder IPC mechanism and the use of APIs to send and receive commands between
processes. Working with these layers provided valuable insight into how real-time vehicle control systems are architected and how software
communicates with embedded automotive hardware. Overall, the internship provided hands-on experience in Android development within the
automotive domain, with a strong focus on both user interface design and backend integration. It deepened my understanding of system-level
programming and the unique constraints of automotive software, such as performance, safety, and reliability. Additionally, collaborating with
experienced professionals in a fast-paced development environment enhanced my problem-solving and teamwork skills. The experience highlighted the
growing importance of software in shaping modern vehicle functionality and prepared me for future roles in embedded systems and automotive
software engineering.
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1. INTRODUCTION

In recent years, the automotive industry has witnessed a paradigm shift with the rise of Software-Defined Vehicles (SDVs), which place software at the
core of vehicle functionality. This transformation is driven by the integration of digital technologies into traditional automotive systems, enabling
enhanced connectivity, automation, and real-time control of vehicular components. As vehicles become increasingly intelligent and software-centric,
the demand for professionals skilled in embedded systems, Ul development, and hardware-software integration has surged. Bridging the gap between
academic theory and real-world application is crucial to preparing engineers for the next generation of smart mobility solutions. Accenture has
positioned itself as a key innovator in this evolving automotive ecosystem. Through its SDV initiatives, the company focuses on developing scalable,
modular, and software-driven solutions that redefine the driving experience. The SDV department specializes in creating Android-based applications
that interface with a vehicle’s core systems, enabling features such as seat adjustment, window control, and system diagnostics via intuitive mobile
interfaces. By combining automotive-grade software development practices with modern Android frameworks, Accenture is helping to pave the way
for a connected and customizable vehicle future. This report is based on an internship experience undertaken in the SDV department at Accenture
during the final semester of undergraduate study. The internship primarily involved working on the design and development of the SDV application’s
user interface using Android Studio and Kotlin. It also included hands-on exposure to the Hardware Abstraction Layer (HAL), exploring how the
Android app communicates with vehicle hardware through APIs and the Binder IPC mechanism. This experience allowed for a practical understanding
of system-level architecture and the critical role of real-time, secure communication between software components. By participating in feature
implementation, Ul prototyping, and system integration tasks, the internship provided valuable insights into the workflow of professional automotive
software teams. It fostered both technical and soft skills development, including collaboration, agile methodologies, and problem-solving in complex
system environments. This paper aims to evaluate the key learnings from the internship, highlight the tools and frameworks employed, analyze the
challenges faced during development, and underscore the importance of hands-on industry training in producing skilled, future-ready automotive
engineers.
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In recent years, the automotive sector has been rapidly transformed by the convergence of software engineering and vehicular systems, giving rise to
the concept of Software-Defined Vehicles (SDVs). Unlike traditional vehicles that rely heavily on mechanical systems, SDVs integrate programmable,
upgradeable, and connected technologies to manage critical automotive functions. This evolution has significantly increased the need for engineers who
possess both software development expertise and an understanding of embedded automotive systems. Traditional academic curricula, however, often
struggle to fully address these interdisciplinary needs, underscoring the importance of experiential learning through industry internships. Accenture’s
SDV division is at the forefront of this technological shift, contributing to the development of intelligent vehicle platforms through modular, Android-
based applications. These applications interface with the Hardware Abstraction Layer (HAL) to control in-vehicle functions such as seat positioning,
window operation, and diagnostics, using secure and efficient communication protocols like the Binder IPC mechanism. By bridging high-level
application logic with low-level hardware control, Accenture’s SDV solutions offer a scalable foundation for next-generation connected vehicles. The
objective of this paper is to evaluate the technical and professional growth facilitated by the internship, detail the tools and platforms used, and reflect
on the challenges encountered in aligning mobile development with embedded automotive environments. It further explores how hands-on experience
in a structured corporate setting enhances problem-solving skills, fosters agile collaboration, and prepares aspiring engineers for careers in complex,
software-driven industries such as smart mobility and connected transport systems.

2. OBJECTIVE OF THE

INTERNSHIP

The internship at Accenture Solutions Pvt. Ltd., under the Software-Defined Vehicle (SDV) department, was designed to offer an immersive learning
experience in the domain of automotive software development, system integration, and real-time hardware interaction. This internship aimed to bridge
the gap between theoretical academic knowledge and practical, industry-relevant skills by providing direct exposure to real-world engineering
workflows, collaborative team environments, and cutting-edge automotive technologies. The following objectives were pursued during the internship

tenure:
1. To Understand the Software-Defined Vehicle (SDV) Architecture

. Gain insight into the layered architecture of SDVs, including the Application Layer, Middleware, and Hardware Abstraction Layer (HAL).
e  Understand how software modules interface with hardware components to control in-vehicle functions such as seat positioning and window
operations.

e Learn the role of standard communication protocols and data handling in automotive environments.
2. To Develop Proficiency in Android Development

e Build user interfaces using Kotlin and Android Studio for automotive control applications.

o Apply Android fundamentals such as Activities, Fragments, Layouts, and Navigation Components to design intuitive, responsive Uls.
3. To Gain Exposure to System-Level Integration

e Understand how Android apps interact with vehicle hardware through APIs and the Binder IPC mechanism.
e  Learn about AIDL (Android Interface Definition Language) and its role in inter-process communication (IPC).

e  Explore the integration of app features with underlying HAL modules and analyze real-time feedback loops.
4. To Enhance Debugging and Testing Skills

e  Use tools such as Logcat, emulator, and on-device debugging to identify and resolve issues in the Ul and backend layers.

e  Conduct functionality testing of integrated modules to ensure reliability, stability, and responsiveness.
5. To Strengthen Technical and Professional Communication

e  Participate in team meetings, daily stand-ups, and design reviews to improve articulation of ideas and technical concepts.
e  Document feature implementations, system interactions, and testing procedures for future reference.

e  Collaborate with cross-functional teams including backend developers, QA testers, and system architects.
6. To Build Industry-Readiness and Professional Discipline

e  Understand project management practices, sprint planning, and deadline-oriented development.
e  Develop accountability, time management, and a problem-solving mindset in a corporate environment.
e  Gain confidence in contributing to real-world software projects with impactful use cases.

3. METHODOLOGY

The internship at Accenture Solutions Pvt. Ltd. was structured to provide practical exposure to the software development processes within the
Software-Defined Vehicle (SDV) domain. The methodology adopted during the internship emphasized hands-on learning through active participation
in real-time development tasks, Ul implementation, and system integration activities. Guided by experienced mentors and senior developers, the
internship promoted an industry-aligned approach through code reviews, agile workflows, and iterative feedback, ensuring that technical knowledge
was reinforced through execution, collaboration, and problem-solving in a professional environment.
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The following components formed the core of the methodology:

1. Knowledge Transfer and Training Phase

e  The internship commenced with a structured Knowledge Transfer (KT) phase, where interns were introduced to the SDV project
architecture, goals, and development environment.

. Introductory sessions covered key topics such as Android app structure, HAL integration, the Binder IPC mechanism, and vehicle control
modules.

. Hands-on tutorials were conducted on using Android Studio and Kotlin, supported by codebase walkthroughs to ensure familiarity with the

existing SDV application framework.
2. Android Development and Ul Implementation

. Interns were assigned tasks related to the front-end development of the SDV control app using Kotlin and XML in Android Studio.

e  Key responsibilities included designing intuitive user interfaces for functionalities such as seat adjustment and window control, and
implementing activity/fragment logic.

e  Code was developed following clean architecture practices, with regular peer reviews and integration testing to ensure functionality and Ul

consistency.
3. HAL and System Integration

. This phase involved integrating the developed Ul with underlying vehicle hardware through the Hardware Abstraction Layer (HAL).
. Interns learned to interface with system-level APIs and understood the role of AIDL (Android Interface Definition Language) and Binder
IPC for inter-process communication.

. Mock modules and emulators were used to simulate hardware behavior before deployment on actual in-vehicle systems for testing.
4. Feedback, Testing, and Continuous Improvement

e All development work was tested on Android emulators and hardware test environments, focusing on functionality, responsiveness, and
error handling.

e  Code and Ul components were subjected to regular reviews by mentors, with feedback loops encouraging iterative improvements.

. Interns also participated in sprint reviews, bug tracking, and task documentation to align with agile software development practices.

4. KEY LEARNINGS

The internship at Accenture Solutions Pvt. Ltd. in the Software-Defined Vehicle (SDV) department was a technically enriching and professionally
transformative experience. It offered in-depth exposure to software engineering within the automotive domain and provided numerous opportunities to
enhance both technical skills and industry knowledge. The key learnings from this experience are summarized below:
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1. Android Development and Ul Implementation

. Gained hands-on experience in developing Android applications using Kotlin and Android Studio for automotive environments.

. Learned how to design and implement responsive Uls with Fragments, Layouts, and ViewModels to support user interactions for in-
vehicle controls.

e Understood the application lifecycle and event handling to ensure stability and smooth performance of Android-based SDV features.

2. System Integration with HAL and IPC

e  Acquired practical knowledge of how Android applications interface with vehicle hardware through the Hardware Abstraction Layer
(HAL).

e  Learned to utilize Binder IPC and AIDL (Android Interface Definition Language) for secure and efficient inter-process communication.

e  Explored how system-level services communicate with application components to execute real-time commands like seat adjustments or
window operations.

3. Debugging, Testing, and Agile Workflow

e  Developed proficiency in using debugging tools such as Logcat, emulators, and hardware test devices for identifying and fixing bugs.

e  Participated in agile development cycles, including task assignment, sprint planning, and peer reviews.

e  Understood the importance of clean code practices, version control, and iterative testing in delivering production-ready software
components.

4. Professional Communication and Team Collaboration

. Improved technical communication by actively participating in team meetings, code walkthroughs, and design discussions.

. Learned to document development progress, implementation details, and technical challenges effectively for future reference.

. Gained exposure to corporate software culture, enhancing time management, accountability, and cross-functional collaboration skills in a
hybrid work environment.

5. OUTCOMES AND IMPACT

The internship at Accenture Solutions Pvt. Ltd. in the Software-Defined Vehicle (SDV) department resulted in a well-rounded set of outcomes,
encompassing both technical achievements and personal growth. It served as a vital bridge between academic concepts and real-world automotive
software development, enabling the intern to make meaningful contributions while acquiring industry-aligned experience.

1. Technical Skill Advancement

e  Gained in-depth experience in Android development using Kotlin, including designing and implementing Ul components for in-vehicle
applications.

. Developed a practical understanding of system-level communication through the Hardware Abstraction Layer (HAL) and Binder IPC,
essential for modern SDV systems.

. Improved skills in debugging, emulator testing, and collaborative coding within an agile framework, using tools like Git, Jira, and Android
Studio.

2. Contribution to SDV App Development

. Participated in the development of key functionalities such as seat adjustment and window control features within the SDV app interface.

. Successfully integrated front-end components with backend HAL services, enhancing the app's responsiveness and usability.

. Contributed to codebase improvements by identifying bugs, suggesting optimizations, and implementing modular components aligned with
clean architecture principles.

3. Organizational Integration and Team Impact

. Collaborated closely with cross-functional teams including backend engineers and QA testers, strengthening the system integration process.

. Demonstrated reliability and initiative by independently completing assigned development tasks and assisting in UI/UX refinement
discussions.

. Provided input during sprint retrospectives and technical reviews, offering a fresh perspective on user experience and feature clarity.
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4. Broader Industry Understanding

Acquired insights into automotive software standards, vehicle communication protocols, and the growing relevance of Software-Defined
Vehicles in the mobility sector.

Observed how large-scale tech consultancies like Accenture operate in delivering end-to-end digital transformation solutions for automotive
clients.

Understood how software, hardware, and embedded systems converge to create scalable and intelligent in-vehicle applications.

5. Personal and Professional Growth

Developed strong time management and organizational skills in a hybrid work setup, balancing mentorship sessions, tasks, and self-learning
efficiently.

Gained clarity on future career paths, solidifying an interest in embedded systems, Android development, and automotive software
engineering.

Built confidence in technical discussions, code reviews, and collaborative problem-solving, marking a smooth transition from academic
learning to corporate execution.

6. CHALLENGES AND SOLUTION

Internships offer more than just exposure—they test adaptability, technical competency, and problem-solving skills in a real-world setting. During the
course of the internship at Accenture Solutions Pvt. Ltd., several challenges were encountered in the development and integration of SDV
applications. Each challenge was met with thoughtful strategies and support from mentors, ultimately leading to significant professional and technical

growth.

1. Challenge: Understanding the Hardware Abstraction Layer (HAL)

Initially, understanding the structure and working of the HAL and how it interacts with the application layer posed a steep learning curve.

Solution:
L]
L]

Studied Android Open Source Project (AOSP) documentation and relevant HAL interface examples.
Participated in internal knowledge sessions conducted by senior developers.
Collaborated with backend teams to understand real implementation scenarios and observed data flow between layers.

2. Challenge:Handling UI/UX

Implementing a responsive and user-friendly Ul in Kotlin while adhering to Android development best practices required significant attention to detail
and design logic.

Solution:
L]
L]

Referred to official Android documentation and Ul guidelines.
Worked closely with the UI/UX designers to translate wireframes into functional layouts.
Used Android Studio's layout inspector and emulator to test different screen resolutions and component interactions.

3. Challenge: Integration Between App and System Services

Difficulty in achieving seamless communication between the application and HAL using the Binder IPC mechanism.

Solution:
L]

Analyzed sample projects and prior implementations to understand the IPC architecture.
Logged communication points and debugged binder calls to trace data flow.
Consulted senior developers and refined service interface definitions to ensure correct implementation.

4. Challenge: Limited Automotive Domain Knowledge

Lack of familiarity with automotive standards, terminologies, and the unique constraints of in-vehicle systems.

Solution:
L]
L]

Researched foundational concepts in automotive software engineering and SDV architecture.
Attended team meetings and read client-specific documents to understand real-world applications.
Connected with cross-functional team members to ask domain-specific queries.

5. Challenge: Time Management in a Fast-Paced Environment

Balancing multiple deliverables like development tasks, testing, documentation, and learning within tight sprint deadlines.

Solution:
L]
L]

Created a weekly planning template using Jira and personal to-do lists.
Prioritized tasks based on urgency and complexity using agile principles.
Set daily learning goals outside of project work to gradually upskill in Android and SDV concepts.

6. Challenge: Debugging and Testing on Simulators

Limited access to physical vehicle environments meant relying heavily on emulators and test frameworks.
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Solution:
. Leveraged Android emulators and mocked HAL responses to simulate vehicle input/output.
. Used logging, breakpoints, and unit testing frameworks to ensure code reliability.
Documented test cases and reported emulator-specific anomalies to the QA team.
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