
© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002 

IJIRT 199237            INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  15139 

BookLoop: An Analytical Study of a Modern Android 

E-book Reader Leveraging Diverse APIs and Cutting-

Edge Technologies 

 
Akshay Rao, Ashish Varma, Shashank Shukla, Dr. Vivek Bhartiya 

Department of Artificial Intelligence & Machine Learning, Thakur college of engineering and 

technology, Kandivali (east), Mumbai-400101 

 

Abstract - This paper presents an analytical study of 

BookLoop, a feature-rich Android application designed 

for accessing and reading ebooks from Project 

Gutenberg. BookLoop distinguishes itself by 

integrating multiple external APIs, specifically 

GutenDex for core metadata and the Google Books API 

for enriched data such as synopses and page counts, 

which are often absent from Project Gutenberg's native 

metadata. The application is built using a modern 

Android tech stack, including Kotlin, Jetpack Compose, 

Coroutines, and Android Architecture Components, 

ensuring a robust, performant, and maintainable user 

experience. Key features include browsing over 70,000 

free ebooks, an integrated EPUB reader with an in-app 

dictionary, text-to-speech, and highlighting capabilities, 

along with support for both light and dark modes. This 

paper details BookLoop's architecture, its innovative 

approach to data aggregation, the technical challenges 

encountered in mapping disparate data sources, and the 

comprehensive set of technologies employed to deliver a 

seamless reading experience on Android 8.0 (API 26) 

and above. 
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I. INTRODUCTION 

 

The digital transformation has revolutionized content 

consumption, with ebooks becoming an increasingly 

popular medium for accessing literature, education, 

and information. Open-access initiatives such as 

Project Gutenberg, which offers a vast collection of 

free digital books, play a crucial role in 

democratizing literature by providing timeless works 

in various formats. However, the sheer volume and 

often minimalistic metadata associated with these 

collections present challenges for users seeking a 

streamlined and enriched reading experience on 

mobile devices. 

 

Contemporary mobile applications must not only 

provide access to content but also enhance the user's 

interaction through intuitive interfaces, robust 

features, and efficient performance. Many existing 

ebook readers, while functional, may lack modern 

user interface paradigms, comprehensive metadata 

integration, or the advanced features expected by 

today's users. Furthermore, applications designed 

specifically for Project Gutenberg often rely solely on 

its native data, which frequently omits crucial details 

like synopses, page counts, or rich cover art. 

This paper introduces BookLoop, a novel Android 

application engineered to address these gaps. 

BookLoop serves as a comprehensive platform for 

discovering, downloading, and reading ebooks from 

Project Gutenberg, augmented by additional data 

from the Google Books API. Beyond its primary 

function as a Project Gutenberg client, BookLoop 

also operates as a versatile EPUB reader, allowing 

users to import and enjoy their personal EPUB 

libraries. The application is developed with a cutting-

edge technical stack, emphasizing performance, 

maintainability, and a superior user experience. This 

analytical study delves into the architecture, 

implementation choices, and challenges faced during 

the development of BookLoop, providing insights 

into building modern, data-intensive mobile 

applications. 

 

The remainder of this paper is structured as follows: 

Section II provides an overview of related work in the 

domain of ebook readers and Project Gutenberg 

clients. Section III details the system architecture of 

BookLoop, focusing on data acquisition, processing, 

and application flow. Section IV elaborates on the 

key features and their implementation. Section V 

provides an in-depth analysis of the technical stack 

utilized. Section VI discusses the challenges and 

limitations encountered. Finally, Section VII 



© April 2026 | IJIRT | Volume 12 Issue 11 | ISSN: 2349-6002 

IJIRT 199237            INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  15140 

concludes the paper with a summary of contributions 

and outlines future work. 

 

II. RELATED WORK 

 

The landscape of ebook readers and digital library 

applications is vast and diverse. Commercial 

applications such as Amazon Kindle, Google Play 

Books, and Apple Books dominate the market, 

offering proprietary ecosystems and extensive 

catalogs. These platforms typically provide advanced 

reading features, cloud synchronization, and rich 

metadata, but often come with restrictions on content 

portability and are tied to specific payment models. 

In the realm of open-source and free ebook readers, 

Moon+ Reader, Aldiko Book Reader, and Cool 

Reader are prominent examples on Android. These 

applications generally offer robust EPUB/PDF 

reading capabilities, customization options for text 

and themes, and basic library management. However, 

while some may allow importing books from various 

sources, few offer direct, integrated access and 

discovery specifically tailored for a vast, open-access 

repository like Project Gutenberg, nor do they 

typically perform advanced metadata enrichment 

from external sources. 

 

For Project Gutenberg specifically, several Android 

applications exist (e.g., "Gutenberg Reader," 

"Gutenberg Books"). These applications primarily 

serve as interfaces to browse and download books 

directly from Project Gutenberg's website or its basic 

APIs. They often lack sophisticated filtering, modern 

UI/UX, or advanced reader features. Crucially, they 

typically do not attempt to augment the sparse 

metadata provided by Project Gutenberg with 

information from other sources, leading to a less 

informative user experience. 

 

BookLoop differentiates itself from these existing 

solutions by adopting a hybrid approach. It combines 

direct, curated access to Project Gutenberg's vast 

collection via the GutenDex API with intelligent 

metadata enrichment from the Google Books API. 

This integration aims to provide a richer, more 

informative user experience than basic Gutenberg 

clients. Furthermore, its modern tech stack (Jetpack 

Compose, Coroutines) and comprehensive set of 

reader features (in-app dictionary, text-to-speech, 

highlighting) position it as a contemporary, 

competitive solution in the mobile ebook reader 

space, bridging the gap between basic open-source 

readers and commercial proprietary platforms. 

 

III. SYSTEM ARCHITECTURE 

 

BookLoop's architecture is designed to be modular, 

scalable, and maintainable, adhering to modern 

Android development best practices. It largely 

follows the Model-View-ViewModel (MVVM) 

architectural pattern, enhanced by a repository 

pattern to abstract data sources. The application's 

core functionality revolves around efficient data 

acquisition, processing, presentation, and 

persistence. An overview of the system architecture 

is depicted in Figure 1 (conceptual representation). 

 
Fig 1. System Architecture 

 

A. Data Acquisition and Processing 

Data acquisition in BookLoop is a multi-faceted 

process involving two primary external APIs and, in 

some cases, direct web scraping: 

1. GutenDex API: This serves as the primary 

backend for fetching the main catalog of 

Project Gutenberg ebooks. GutenDex 

provides structured metadata for a vast 

number of books, including title, author, 

available formats (e.g., EPUB, TXT), and 

language. The application initiates requests 

to GutenDex for browsing, searching, and 

filtering the ebook collection. Responses are 

typically in JSON format and are 

deserialized using kotlinx.serialization. 

2. Google Books API: Project Gutenberg's 

metadata, while extensive in terms of 

quantity, often lacks crucial details desired 

by users, such as book synopses, precise 

page counts, and high-resolution cover 
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images. To address this, BookLoop utilizes 

the Google Books API as a secondary, 

enriching data source. After retrieving basic 

metadata from GutenDex, the application 

attempts to query the Google Books API 

using parameters like title and author. 

Mapping Challenge: A significant challenge arises in 

accurately mapping books between Project 

Gutenberg's data and Google Books' data. This 

mapping is not always 100% accurate due to several 

factors: 

Title Variations: Minor differences in titles (e.g., 

"The Adventures of Sherlock Holmes" vs. 

"Adventures of Sherlock Holmes"). 

Author Ambiguity: Multiple authors with similar 

names or different credited names. 

Edition Differences: Google Books might list 

different editions or translations with varying 

metadata. 

Availability: Not all books available on Project 

Gutenberg are indexed by Google Books, or they 

might be available under different titles or ISBNs that 

aren't easily cross-referenced. 

Missing Data: Even when a match is found, specific 

fields like synopsis or page count might still be 

unavailable from Google Books for that particular 

entry. As a result, BookLoop employs intelligent 

matching algorithms (e.g., fuzzy string matching on 

titles and authors) to find the best possible match. 

However, due to the inherent discrepancies, some 

books in BookLoop may appear without complete 

enriched metadata. 

3. Jsoup: In specific scenarios, for instance, 

when a direct download link or a very 

detailed, unique description is not easily 

parsable from the GutenDex API for a 

particular book, or if alternative download 

formats are required, Jsoup is employed to 

parse the HTML content of Project 

Gutenberg's individual book pages. This 

allows for robust extraction of specific 

elements directly from the web page. 

Network requests to both APIs are handled efficiently 

using OkHttp3, and responses are processed 

asynchronously using Kotlin Coroutines and Flow to 

ensure the main thread remains responsive. 

 

B. Core Functionality 

1. Ebook Browsing and Downloading: Users 

can browse a catalog of over 70,000 ebooks, 

view basic and enriched metadata (if 

available), and initiate downloads. 

Downloaded files (primarily EPUB or TXT) 

are stored securely within the application's 

private storage or a user-specified directory. 

2. EPUB Reader: BookLoop includes an 

integrated EPUB reader capable of 

rendering EPUB files. This reader provides 

a customizable reading experience, 

including font size, line spacing, and 

themes. It also features an in-app dictionary, 

text-to-speech functionality, and the ability 

to highlight text in various colors. For users 

who prefer alternative reading applications, 

BookLoop also provides an option to open 

downloaded books with third-party readers. 

3. Import EPUB: Users can import existing 

EPUB files from their device storage into 

BookLoop's library, integrating their 

personal collection with Project Gutenberg's 

offerings. 

 

C. User Interface and Experience 

The entire user interface is built using Jetpack 

Compose, Android's modern toolkit for building 

native UI. This declarative approach facilitates rapid 

UI development, simplifies state management, and 

ensures a consistent visual experience. BookLoop 

provides both light and dark modes, which can be 

toggled by the user or automatically based on system 

settings, enhancing comfort during reading, 

especially in varying light conditions. 

 
Fig 2. Bookloop App Data Flow 
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D. Data Persistence 

BookLoop utilizes the Room Persistence Library, an 

abstraction layer over SQLite, for local data storage. 

This includes: 

• Metadata for downloaded books, allowing 

offline access to book details. 

• User preferences (e.g., theme, font settings). 

• Reading progress for each book. 

• Highlights and dictionary lookups, enabling 

persistent annotations. 

• Cache for API responses to reduce network 

calls and improve performance. 

The Room database is accessed via the repository 

layer, which provides data to the ViewModels, 

ensuring a clear separation of concerns and robust 

data management. 

 

IV. KEY FEATURES AND IMPLEMENTATION 

DETAILS 

 

BookLoop is designed with a comprehensive set of 

features to provide a superior ebook reading 

experience. 

A. Extensive Ebook Catalog and Search 

BookLoop provides access to over 70,000 free 

ebooks from Project Gutenberg. This vast collection 

is browsable through various categories, languages, 

and is updated daily to reflect new additions to the 

Project Gutenberg archive. 

Implementation: The browsing functionality is 

powered by the GutenDex API, which offers 

endpoints for listing books, searching by title or 

author, and filtering. The application's repository 

layer fetches this data, and LiveData or Flow emits it 

to the ViewModel, which then updates the Jetpack 

Compose UI. Search operations are debounced to 

prevent excessive API calls, ensuring a smooth user 

experience. 

 

B. Integrated EPUB Reader 

The core of BookLoop's reading experience lies in its 

integrated EPUB reader, which offers several 

advanced features: 

1. In-App Dictionary: Users can long-press on 

a word within the ebook to trigger a 

dictionary lookup. 

 

• Implementation: This feature typically 

involves parsing the selected text, then 

searching an embedded dictionary database 

(e.g., a pre-packaged SQLite dictionary) or 

querying an external dictionary API. The 

result is displayed in a non-intrusive popup 

or bottom sheet. 

 

2. Text-to-Speech (TTS): For enhanced 

accessibility and convenience, BookLoop 

integrates text-to-speech functionality, 

allowing users to listen to the book being 

read aloud. 

 

• Implementation: This utilizes Android's 

native TextToSpeech API. The reader 

component identifies the current reading 

position and sends the relevant text passage 

to the TTS engine. Playback controls (play, 

pause, next/previous sentence) are provided 

within the reader interface. 

 

3. Highlights with Different Colors: Readers 

can highlight important passages of text 

using a selection of colors. 

 

• Implementation: When text is selected, the 

application captures the starting and ending 

character offsets within the book's 

chapter/page. This information, along with 

the highlighted text and chosen color, is 

persisted in the Room database, associated 

with the specific book and user. When the 

user revisits the book, these highlights are 

rendered on top of the text. 

 

4. Third-Party Reader Option: Recognizing 

that some users may have preferred external 

readers, BookLoop provides an option to 

open downloaded books using other 

compatible applications installed on the 

device. 

 

• Implementation: This is achieved by 

creating an Intent with the appropriate 

MIME type for the downloaded file (e.g., 

application/epub+zip) and using 

Intent.ACTION_VIEW, allowing the 

Android system to present a choice of 

registered applications. 

 

C. User Interface and Theming 

BookLoop is designed with a modern, clean user 

interface built entirely with Jetpack Compose. 

1. Light and Dark Mode: The application fully 

supports both light and dark themes. This is 

crucial for user comfort, especially during 
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extended reading sessions or in varying 

ambient light conditions. 

 

• Implementation: Jetpack Compose's 

theming system (MaterialTheme) is 

leveraged, defining color schemes for both 

light and dark modes. The application 

dynamically switches between these themes 

based on user preference or system-wide 

settings, ensuring all UI elements adapt 

accordingly. 

 

D. Performance and Responsiveness 

Optimized performance is paramount for mobile 

applications, particularly those involving network 

operations and large data sets. 

• Asynchronous Operations: All I/O-bound 

tasks, such as network requests (API calls, 

file downloads) and database operations, are 

performed asynchronously using Kotlin 

Coroutines and Flow. This prevents 

blocking the main thread, ensuring a smooth 

and responsive user interface. 

• Image Loading: Coil, a highly optimized 

image loading library built on Kotlin 

Coroutines, is used for displaying book 

covers and other images efficiently. Coil 

handles image fetching, caching, and 

resizing, reducing memory footprint and 

improving loading times. 

• Android 8.0 (API 26+) Compatibility: 

BookLoop is compatible with Android 8.0 

(Oreo) and above. This target API level 

allows the application to leverage modern 

Android features and APIs while excluding 

older, less secure, or less performant 

versions of the OS, simplifying 

development and ensuring a consistent 

experience across supported devices. 

 

V. TECHNICAL STACK 

 

BookLoop is built upon a robust and modern 

technical stack, leveraging the latest advancements in 

Android development to deliver a high-quality 

application. 

• Kotlin: As the first-class and official 

programming language for Android 

development, Kotlin brings numerous 

advantages, including conciseness, null 

safety, improved readability, and 

interoperability with existing Java code. Its 

features like coroutines significantly 

enhance asynchronous programming. 

• Coroutines: Kotlin Coroutines are used 

extensively for structured concurrency, 

allowing asynchronous, non-blocking code 

to be written in a sequential style. This 

significantly improves performance by 

offloading I/O tasks, such as network 

requests and database operations, from the 

main thread, preventing UI freezes and 

ANRs (Application Not Responding) errors. 

• Flow: A cold asynchronous data stream that 

sequentially emits values and completes 

normally or with an exception. Flow, part of 

Kotlin Coroutines, is ideal for handling 

streams of data, such as real-time updates 

from the database or continuous responses 

from network calls, in a reactive and 

efficient manner. 

• Android Architecture Components: This 

collection of libraries helps in designing 

robust, testable, and maintainable 

applications. 

i. Jetpack Compose: Android's modern toolkit 

for building native UI, offering a declarative 

paradigm that significantly simplifies and 

accelerates UI development. It allows 

developers to describe the UI solely through 

code, automatically reflecting state changes. 

ii. LiveData: An observable data holder that is 

lifecycle-aware, meaning it respects the 

lifecycle of other app components 

(activities, fragments). It notifies views 

when the underlying data changes, but only 

when the component is in an active lifecycle 

state, preventing memory leaks and crashes. 

iii. ViewModel: Stores UI-related data that isn't 

destroyed on UI changes (e.g., screen 

rotations). It acts as a communication bridge 

between the UI and the data layer 

(repository), surviving configuration 

changes and ensuring data persistence for 

the UI. 

iv. Room Database: A persistence library that 

provides an abstraction layer over SQLite. It 

simplifies database interactions, offers 

compile-time syntax checks for SQL 

queries, and supports LiveData and Flow for 

reactive database operations, resulting in 

more robust and efficient local data 

management. 
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• OkHttp3: An efficient HTTP client for 

Android that simplifies network requests. 

OkHttp provides features like connection 

pooling, GZIP compression, and response 

caching, making network interactions faster 

and more reliable by default. 

• Kotlinx.serialization: A powerful and 

flexible library for various serialization 

formats, including JSON. It provides a type-

safe and performant way to parse JSON 

responses from GutenDex and Google 

Books APIs into Kotlin data classes, 

reducing boilerplate code and potential 

runtime errors. 

• Jsoup: A Java library for working with 

HTML. In BookLoop, Jsoup is utilized for 

parsing HTML documents from Project 

Gutenberg's website, enabling the extraction 

of specific data (e.g., direct download links, 

detailed descriptions) that might not be 

readily available or optimally structured 

through the GutenDex API. 

• Coil: An image loading library for Android, 

specifically built on Kotlin Coroutines. Coil 

is fast, memory-efficient, and easy to use, 

providing a modern solution for 

asynchronously loading, caching, and 

displaying images (like book covers) in the 

UI. 

• Dagger-Hilt: A dependency injection (DI) 

framework for Android that builds on top of 

Dagger. Hilt simplifies the setup and usage 

of Dagger by providing standardized 

components and scopes, making it easier to 

manage dependencies across the 

application's lifecycle and improve 

testability. 

• Lottie: An Android, iOS, and React Native 

library that renders After Effects animations 

in real-time. Lottie is used in BookLoop to 

incorporate engaging and high-quality 

animations for loading states, empty content 

views, or other UI transitions, enhancing the 

overall user experience without significant 

performance overhead. 

 

VI. CHALLENGES AND LIMITATIONS 

 

Developing BookLoop involved overcoming several 

technical and data-related challenges, particularly 

concerning the integration of disparate data sources. 

1. Inaccurate Data Mapping: As discussed in 

Section III-A, the primary limitation stems 

from the inherent difficulties in accurately 

mapping metadata between Project 

Gutenberg (via GutenDex) and the Google 

Books API. While BookLoop employs 

fuzzy matching algorithms, perfect 

alignment is seldom achievable. This leads 

to scenarios where: 

o Missing Synopses/Page Counts: 

Many books from Project 

Gutenberg may not have 

corresponding entries on Google 

Books, or the entries found might 

lack synopsis or page count. 

o Incorrect Information: In some 

cases, a partial or inaccurate match 

might lead to BookLoop 

displaying an incorrect synopsis or 

page count from a different edition 

or even a different book with a 

similar title. 

o Cover Art Discrepancies: While 

Google Books often provides 

higher-quality cover art, the 

absence of a reliable match means 

some books will fall back to 

generic covers or lack them 

entirely. This limitation impacts 

the richness of the metadata 

presented to the user, potentially 

affecting their decision to 

download a book. 

2. API Rate Limits and Quotas: Both 

GutenDex and Google Books APIs have 

rate limits and usage quotas. While 

BookLoop implements caching strategies 

(e.g., Room database for downloaded book 

metadata and API responses), heavy usage 

or frequent unoptimized queries could lead 

to temporary service interruptions or 

increased latency. 

3. EPUB Parsing and Rendering Complexity: 

Developing a robust in-app EPUB reader is 

a complex task. EPUB is a versatile format, 

and handling all its variations, CSS styles, 

and structural nuances (e.g., footnotes, 

complex layouts) perfectly across all 

devices can be challenging. While 

BookLoop's reader handles standard EPUBs 

well, highly complex or malformed files 

might present rendering issues. 
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4. Language Support for Dictionary/TTS: 

While BookLoop browses books in multiple 

languages, the in-app dictionary and text-to-

speech functionalities are primarily 

dependent on the availability of dictionary 

data and TTS engines for those specific 

languages on the user's device. This can 

vary, leading to inconsistent experiences 

across different language books. 

5. Offline Functionality for Metadata: While 

downloaded books are available offline, the 

enriched metadata (synopsis, page count) 

fetched from Google Books is often stored 

with the book's entry. However, if a book's 

metadata was never successfully enriched 

online, it will remain sparse even after 

download. 

Addressing these challenges requires ongoing 

refinement of matching algorithms, potential 

integration of user feedback for corrections, and 

exploring additional data sources or crowdsourcing 

mechanisms for metadata enrichment in future 

iterations. 

 

VII. CONCLUSION AND FUTURE WORK 

 

BookLoop represents a significant advancement in 

mobile ebook reading, particularly for users of 

Project Gutenberg. By strategically combining the 

extensive catalog of Project Gutenberg (via 

GutenDex API) with the rich metadata of Google 

Books API, BookLoop offers a more informative and 

engaging experience than traditional Project 

Gutenberg clients. Its modern architecture, built upon 

Kotlin, Jetpack Compose, Coroutines, and Android 

Architecture Components, ensures a performant, 

maintainable, and user-friendly application 

compatible with contemporary Android devices. The 

integrated EPUB reader, complete with features like 

an in-app dictionary, text-to-speech, and 

highlighting, further enhances its utility. 

 

Despite its innovative approach, BookLoop faces 

inherent challenges, primarily stemming from the 

intricacies of cross-API data mapping, which can 

lead to incomplete metadata enrichment for some 

titles. However, these limitations provide clear 

avenues for future development. 

 

Future Work: 

1. Enhanced Metadata Matching: Implement 

more sophisticated fuzzy matching 

algorithms, potentially incorporating 

machine learning techniques for improved 

accuracy in mapping Gutenberg books to 

Google Books entries. Exploring ISBN 

matching where possible could also yield 

better results. 

2. User-Driven Metadata Contribution: 

Introduce a mechanism for users to 

contribute or correct metadata (e.g., 

synopses, page counts, or alternative cover 

images) for books where automated 

enrichment fails. This crowdsourcing 

approach could significantly enhance the 

data quality. 

3. Advanced EPUB Reader Features: Expand 

the EPUB reader's capabilities to include 

advanced typography controls, 

customizable reading modes (e.g., scroll vs. 

page-turn), more robust support for complex 

EPUB layouts, and potentially annotations 

beyond just highlights (e.g., notes, 

bookmarks). 

4. Cloud Synchronization: Implement cloud 

synchronization for reading progress, 

highlights, and personal libraries, allowing 

users to seamlessly switch between devices. 

5. Community Features: Explore integration 

with social reading platforms or features 

that allow users to share highlights or 

discuss books within the app. 

6. Accessibility Improvements: Further 

enhance accessibility options, such as 

customizable high-contrast themes, 

improved navigation for screen readers, and 

additional TTS voice options. 

 

BookLoop demonstrates the power of combining 

open-source content with modern mobile 

development paradigms and intelligent API 

integration to create a valuable and enriching digital 

reading experience. Its continued development 

promises to further solidify its position as a leading 

Android application for open-access literature. 
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