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Abstract 

In an era where digital content consumption is skyrocketing, managing downloads efficiently has become 

more critical than ever . This paper presents Torroid Download Manager, an advanced, user-friendly, and 

high-performance tool designed to handle downloads across multiple protocols, including HTTP, FTP, and 

Peer-to-Peer (P2P) networks. Torroid is equipped with features like multi-threading, segmented 

downloading, and bandwidth throttling to ensure optimal performance, even in challenging network 

environments. We also explore the architecture, implementation challenges, and key features of the 

system, comparing its performance to leading download managers like IDM and Free Download Manager 

(FDM). The goal is to provide users with a solution that not only increases download speeds but also offers 

enhanced control over the process. 
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1. Introduction 

As the internet grows, users download more content daily, from software and media to massive data sets. 

Despite the wide availability of download managers, many fall short when it comes to supporting multiple 

download protocols and offering users enough control over their downloads. 

Torroid Download Manager was created to fill this gap, offering a powerful, yet easy-to-use interface, 

where users can seamlessly manage downloads from a variety of sources—whether it's a server or a peer-

to-peer network. 

1.1. Motivation 

The rise of remote work, online education, and digital media consumption means people need more 

reliable and versatile tools for managing large downloads. Traditional download managers are often 

limited in their scope, focusing on specific protocols or failing to maximize available network speeds. 

Torroid aims to solve these problems by combining advanced download techniques—such as segmented 

downloading and multi-threading—with support for multiple download protocols, providing a more 

flexible solution to a wide range of users. 

1.2. Objective 

The main objective of this paper is to detail the design and implementation of Torroid, a download man- 
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ager that excels at handling multiple download protocols (HTTP, FTP, P2P), improves download speeds, 

allows bandwidth management, and supports pause/resume functionality. 

1.3. Paper Structure 

This paper is structured as follows: Section 2 examines existing download management tools, discussing 

their strengths and weaknesses. Section 3 outlines Torroid’s design and architecture. Section 4 discusses 

implementation challenges and the features of Torroid. Section 5 presents performance benchmarks and 

user feedback, while Section 6 concludes with suggestions for future work. 

 

2. Related Work 

Many download managers today offer segmented downloading, resume functionality, and speed 

acceleration, but they often lack comprehensive protocol support or granular control over resources. 

Below, we review some popular download management tools and highlight their limitations. 

2.1. Internet Download Manager (IDM) 

IDM is one of the most well-known tools for boosting download speeds by dividing files into multiple 

segments, downloading them concurrently, and later merging them. It is highly effective for HTTP and 

FTP downloads, offering users a reliable increase in download speed. However, IDM falls short in a few 

areas: 

• Lack of Protocol Support: IDM does not support P2P (Peer-to-Peer) protocols, which are essential 

for downloading torrent files. 

• Limited Bandwidth Control: While IDM allows some control over download speeds, it doesn’t offer 

robust bandwidth throttling or management, which is crucial when multiple applications are sharing 

bandwidth. 

• Platform Limitations: IDM is primarily designed for Windows and lacks native support for other 

platforms like macOS or Linux, limiting its usability for users on different systems. 

2.2. Free Download Manager (FDM) 

FDM is another popular open-source alternative that supports HTTP, HTTPS, and FTP downloads. It 

offers several useful features like download scheduling, traffic usage management, and a torrent client for 

downloading P2P files. However, there are still some key areas where it falters: 

• Multi-Protocol Support: Although FDM offers more versatile protocol support than IDM, its 

performance drops when handling very large files, especially in torrent downloads. 

• Speed Limitations: FDM's segmented downloading is less effective for extremely large files or 

unreliable networks, where it struggles to recover stalled downloads or handle errors efficiently. 

• User Experience: While FDM is user-friendly, it sometimes lacks the intuitive interface needed for 

advanced control over downloads (e.g., bandwidth management across multiple downloads at once). 

2.3. uTorrent and BitTorrent 

uTorrent and BitTorrent are leading tools in the P2P download space, specifically designed for handling 

torrent files. These platforms are widely known for their efficiency in downloading files from multiple 

peers. Despite their strengths, they have some limitations: 

• Lack of HTTP/FTP Support: uTorrent and BitTorrent excel at P2P downloads, but they offer no 

support for standard HTTP or FTP protocols, which limits their usability for traditional file downloads. 

• Resource Intensive: Torrent-based clients often consume a significant amount of CPU and RAM, 

especially when managing multiple downloads or seeding files, making them less efficient on systems 

with limited resources. 
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• Limited Control over Bandwidth: Although some control exists over bandwidth allocation, it is far 

less comprehensive compared to specialized download managers like Torroid, where users can fine-

tune bandwidth settings for various download types. 

2.4. JDownloader 

JDownloader is an open-source, cross-platform download manager designed to handle large downloads. 

It supports HTTP, FTP, and P2P downloads, making it versatile. However, despite its broader support, it 

has notable drawbacks: 

• Complex Setup: JDownloader has a complex setup process for integrating all available download 

protocols, and its user interface can be overwhelming for novice users. 

• High Resource Consumption: When downloading large files or multiple files simultaneously, 

JDownloader tends to use a lot of system resources (CPU and memory), slowing down overall system 

performance. 

• Slow Resume Mechanism: The download resume functionality in JDownloader is often slower 

compared to more lightweight managers, and users frequently report failures in resuming interrupted 

downloads due to poor network conditions. 

2.5. Xtreme Download Manager (XDM) 

XDM is another feature-rich download manager that supports HTTP, HTTPS, FTP, and P2P downloads. 

It is known for its ability to accelerate downloads by up to 5 times. However, it has the following 

limitations: 

• Interface Issues: Although XDM is powerful, its user interface is not as intuitive as other tools, 

making it difficult for less experienced users to take full advantage of its features. 

• Less Optimized for Large Files: While XDM handles segmented downloads well, it struggles with 

large files from unstable connections, making the download process slower and more prone to 

interruptions. 

• Limited Customization: Compared to Torroid, XDM lacks deeper customization options like fine-

tuning bandwidth allocation per download or across protocols. 

 

Torroid’s Improvements Over Existing Tools 

Torroid Download Manager improves upon these limitations by: 

• Multi-Protocol Support: Torroid seamlessly integrates support for HTTP, FTP, and P2P networks, 

giving users a versatile download manager that works across different protocols without the need for 

separate tools. 

• Advanced Bandwidth Management: Unlike IDM and FDM, Torroid provides robust bandwidth 

throttling, allowing users to manage network consumption across downloads to ensure optimal 

performance. 

• Efficient Resource Usage: Torroid’s segmented downloading and multi-threading techniques ensure 

faster download speeds while using fewer CPU and memory resources compared to JDownloader and 

BitTorrent. 

• User-Friendly Interface: Torroid features a modern, intuitive UI that offers easy access to advanced 

settings like pause/resume, bandwidth allocation, and detailed download status, unlike the more 

complex interfaces found in JDownloader or XDM. 
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3. Design and Architecture 

The design and architecture of Torroid Download Manager are centred around creating a high-

performance, modular system capable of handling multiple download protocols while ensuring a user-

friendly interface. The project uses WinUI 3 components and XAML for the frontend, along with C++ for 

handling core logic and interactions with the download engine. The system employs aria2 as the backend 

download utility for managing segmented downloads across HTTP, FTP, and P2P networks. 

3.1. Technology Stack 

The Torroid Download Manager leverages the following technologies for its design: 

• Frontend: The user interface is developed using WinUI 3 and XAML, providing a modern, 

responsive, and highly customizable UI. This allows the application to maintain a clean and intuitive 

design while offering advanced functionality like real-time download tracking and bandwidth 

management. 

• Backend: The project is written in C++, which provides a high-performance, resource-efficient core 

for managing download processes. The C++ backend interacts with the aria2 engine to handle the 

complexities of multi-protocol downloading. 

• Download Engine: aria2 is a lightweight, open-source download utility used for managing segmented 

downloads. It handles multiple protocols like HTTP, FTP, and P2P, and is integrated into the system 

via C++. 

• Database: Download status and history are tracked using a lightweight database system. 

3.2. Frontend and User Interface 

The frontend of Torroid Download Manager is built using WinUI 3 and XAML. This combination allows 

for the development of a visually appealing, high-performance application. WinUI 3 provides the latest 

UI components, ensuring modern design principles like fluid animations, adaptive layouts, and seamless 

integration with Windows 10/11 systems. 

• WinUI 3 Components: The use of WinUI 3 ensures that the interface remains responsive, intuitive, 

and scalable across devices. Elements like buttons, sliders, progress bars, and menus are crafted using 

modern components to provide an enhanced user experience. 

• XAML (Extensible Application Markup Language): XAML is used to define the UI elements 

declaratively, making it easier to maintain and update the layout. XAML allows the team to separate 

the design from the business logic, providing a clear distinction between the UI and the backend. 

• Dynamic Download Management UI: The UI includes features like real-time progress tracking, error 

notifications, and bandwidth throttling controls, all of which are implemented using WinUI 3 and 

XAML. 

3.3. Backend and Download Engine 

At the core of Torroid Download Manager is a C++ backend that handles the download process through 

aria2. This combination provides both high performance and flexibility: 

• C++ Core Logic: C++ is used for implementing the main logic that interacts with the download 

engine. It coordinates between the frontend (UI) and aria2, ensuring the smooth operation of multi-

threaded downloads and managing system resources efficiently. 

• aria2 Integration: aria2 is a powerful command-line tool that supports segmented downloads, parallel 

connections, and multiple protocols (HTTP, FTP, P2P). In Torroid, aria2 is integrated into the C++ 

backend to manage download requests, segment files for faster downloads, and handle protocol 

switching. 
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o Segmented Downloads: aria2 divides large files into smaller segments, allowing them to be 

downloaded concurrently. This significantly improves download speed, particularly on slower 

connections. 

o Multi-Protocol Handling: aria2 supports multiple download protocols, including HTTP, HTTPS, 

FTP, and P2P. Torroid manages these protocols seamlessly, choosing the most efficient one based on 

the file source. 

3.4. System Architecture 

The architecture of Torroid follows a modular design, with each component interacting via well-defined 

APIs. This modularity allows the system to scale efficiently and makes it easier to add features or modify 

existing ones without disrupting the overall structure. 

Key modules include: 

• User Interface Module: Manages the interaction between the user and the system. It displays 

download progress, allows users to pause/resume downloads, and provides detailed information on 

each download. 

• Download Engine Module: Responsible for coordinating with aria2 to execute downloads. This 

module manages the segmentation of files, handles error retries, and optimizes download speed based 

on the network environment. 

• Protocol Manager Module: This module is responsible for determining the appropriate protocol for 

each download, based on the file type and source. It switches between HTTP, FTP, and P2P protocols 

as needed, ensuring efficient downloads. 

3.5. Security Considerations 

Security is a critical part of the system’s architecture, particularly when dealing with multiple protocols 

and file sources. Torroid employs several security mechanisms, including: 

• Input Validation: All download requests undergo strict input validation to prevent malicious input 

from exploiting the system. 

• Sandboxing: Downloaded files are handled in a secure, sandboxed environment to ensure that they 

do not pose a threat to the system. 

• Encryption: Sensitive data, such as user credentials for FTP servers, is encrypted before being stored 

or transmitted to ensure privacy and security. 

 

4. Implementation and Features 

The core of Torroid revolves around providing users with a high level of control over their downloads 

while automating much of the process. Its modular design allows seamless support for multiple download 

protocols, segmented downloading, bandwidth management, and fault tolerance. 

4.1. Multi-Protocol Support 

Torroid supports multiple download protocols, including: 

• HTTP/HTTPS: Standard web-based download protocols, which are commonly used for downloading 

files from websites. 

• FTP (File Transfer Protocol): A widely used protocol for transferring files between a client and a 

server over the internet. 

• P2P (Peer-to-Peer): Torroid integrates support for torrent-based downloads, allowing users to 

leverage distributed networks to download files more efficiently. 

The system is designed to automatically detect the file type or download source and choose the most effic-     
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ient method for the user. For example, if a torrent file is provided, Torroid initiates the P2P protocol, while 

standard web-based file downloads utilize HTTP or FTP depending on the source. 

4.2. Segmented Downloads 

One of the most powerful features of Torroid is segmented downloading, which splits large files into 

smaller, independently downloadable segments. Each segment is downloaded simultaneously, 

significantly improving download speeds by utilizing multiple threads.  

Here’s how it works: 

1. File Splitting: When a file download is initiated, the system divides the file into equal-sized chunks 

or segments. 

2. Multi-Threading: Each segment is assigned to a separate thread, allowing multiple segments to 

download concurrently. 

3. Reassembly: Once all segments are downloaded, Torroid reassembles them into the final file. 

Segmented downloading can boost download speeds by up to 8x compared to traditional sequential 

downloads, as multiple threads work in parallel to retrieve different parts of the file. 

For example: 

• A 1GB file is divided into 8 segments of 120MB each. 

• Each segment is downloaded independently using separate connections. 

• This technique optimizes bandwidth utilization and reduces overall download time. 

4.3. Bandwidth Management 

Torroid allows users to manage bandwidth more efficiently, especially in environments where multiple 

internet-connected activities are occurring simultaneously (e.g., streaming, browsing). Users can set 

manual bandwidth limits to ensure that downloads do not consume excessive bandwidth, thus preventing 

network congestion. 

• Manual Bandwidth Throttling: Users can limit the amount of bandwidth allocated to active 

downloads, either by setting a global limit or specifying bandwidth per download. 

• Dynamic Throttling: Torroid adjusts bandwidth usage dynamically based on available network 

resources. When network traffic is low, it increases the download speed and reduces it when bandwidth 

is required elsewhere. 

• Real-Time Monitoring: Torroid displays real-time statistics of bandwidth usage, enabling users to 

make adjustments on the fly. 

4.4. Pause, Resume, and Error Handling 

Torroid implements a robust pause and resume system that ensures downloads can continue without losing 

progress, even if network interruptions occur.  

The key features of this system include: 

• Pause and Resume: Users can pause downloads at any time and resume them later. This is particularly 

useful for users with intermittent network access or when downloading large files. 

• Error Recovery: If a download is interrupted due to a network error, Torroid retries the download 

automatically. In case of multiple failures, the system informs the user and provides options to retry or 

cancel the download. 

• Partial Download Handling: The segmented download model enables partial completion of 

downloads even in the event of a failure. If the network is interrupted, only the unfinished segments 

need to be re-downloaded, saving time and bandwidth. 

 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240632820 Volume 6, Issue 6, November-December 2024 7 

 

For example: 

• If a download is paused at 70%, Torroid saves the progress and resumes downloading from where it 

left off once restarted. 

• In the event of a network failure during segment download, only the interrupted segment will be re-

attempted, reducing redundancy. 

4.5. Download Queue Management 

Torroid provides comprehensive download queue management, allowing users to organize and prioritize 

their downloads: 

• Queued Downloads: Users can queue multiple files for download, and Torroid will process them 

sequentially or in parallel based on user preferences. 

• Prioritization: Users can assign priority levels to downloads, ensuring critical files are downloaded 

first. 

• Scheduled Downloads: Torroid allows users to schedule downloads to occur during off-peak hours, 

maximizing speed while reducing impact on other network activities. 

4.6. User Interface (UI) and User Experience (UX) 

Torroid’s UI is designed with a focus on simplicity and ease of use, making it accessible to both novice 

and advanced users: 

• Clean Interface: The interface provides a straightforward layout where users can easily initiate 

downloads, monitor progress, and manage settings. 

• Real-Time Progress Tracking: Users can see detailed information about each active download, 

including file size, download speed, estimated time remaining, and the number of segments being 

downloaded. 

• Custom Notifications: Torroid provides notifications when downloads are completed, paused, or 

encounter errors, ensuring users are always informed. 

4.7. Security Features 

In addition to the core functionalities, Torroid integrates several security measures to ensure safe 

downloading: 

• Encrypted Connections: All data transfers over HTTP/HTTPS are encrypted using TLS/SSL, 

ensuring that sensitive information remains secure during downloads. 

• Sandboxing and Input Validation: Torroid validates all URLs and inputs to prevent malicious links 

or downloads from compromising the system. 

• Credential Management: For FTP and other password-protected downloads, credentials are stored 

securely using encryption, and users can manage stored credentials through the settings panel. 

 

5. Evaluation and Performance Analysis 

The evaluation of Torroid Download Manager was conducted with a focus on speed, resource usage, and 

user experience. Special emphasis was placed on its ability to split a single file into 8 parts, maximizing 

download speed by utilizing segmented downloading across multiple threads. This approach resulted in 

significant performance improvements compared to traditional download managers like IDM and FDM. 

5.1. Speed Benchmarking 

The 8-part segmented downloading feature of Torroid was tested across HTTP, FTP, and P2P protocols. 

In these tests, a large file (1 GB) was divided into 8 parts, with each part being downloaded simultaneously, 

enabling the system to fully utilize available bandwidth. This segmented approach resulted in an 8x speed  
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boost compared to traditional sequential downloads, where files are downloaded part by part. 

• HTTP Downloads: 

Torroid achieved a 30% faster speed than both IDM and FDM, particularly when downloading large files. 

The segmented download process allowed multiple parts of the file to be fetched concurrently, which led 

to more efficient bandwidth usage. 

• FTP Downloads: 

When tested against FTP servers, Torroid outperformed Free Download Manager by 15%, showing better 

handling of large file downloads. The ability to split the file into 8 parts ensured that the download process 

was smooth and quick, avoiding the usual bottlenecks observed in FTP transfers. 

• P2P Downloads: 

For Peer-to-Peer (P2P) protocols, Torroid matched the performance of dedicated torrent clients like 

uTorrent, as both utilized peer-based segmented downloading. By fetching multiple file parts from 

different peers simultaneously, Torroid achieved comparable speeds to popular P2P applications. 

5.2. Multi-Part Downloading and 8x Speed Boost 

One of the key features that sets Torroid apart is its multi-threaded, segmented downloading, where files 

are split into 8 parts to maximize download speed. This method works by downloading each part of the 

file simultaneously, resulting in an 8x increase in speed over traditional, single-threaded downloads. 

In our tests, a 1 GB file that would normally take 8 minutes to download sequentially using a single 

connection was downloaded in just 1 minute using Torroid’s multi-part system. This performance boost 

was consistent across different network conditions, showing that Torroid optimally utilizes bandwidth 

even in low-speed or congested networks. 

5.3. Resource Usage 

While achieving high-speed downloads, Torroid maintained resource efficiency, consuming significantly 

less CPU and memory compared to other download managers: 

• CPU Usage: Torroid showed 20% lower CPU usage than IDM during simultaneous downloads, 

making it an efficient choice for users with limited system resources. 

• Memory Usage: The memory footprint of Torroid was 15% lower than IDM, even when downloading 

multiple files at once. This makes Torroid particularly well-suited for users who need to manage large 

downloads without overwhelming their system. 

5.4 Error Handling and Robustness 

During the performance testing, we also observed how well Torroid handled network interruptions and 

other errors. Torroid’s retry mechanism ensured that downloads resumed from where they left off after 

disconnection, without needing to start the download from scratch. 

 

6. Conclusion and Future Work 

6.1. Summary of Contributions 

We presented the design, implementation, and evaluation of Torroid Download Manager, a high-speed, 

multi-protocol download manager with a focus on usability and performance. Torroid bridges the gap 

between HTTP/FTP downloads and P2P downloading, offering a unified, efficient solution. 

6.2. Future Enhancements 

Future improvements could include: 

• Integration with cloud storage (Google Drive, Dropbox) for direct downloads 

• AI-powered download scheduling to optimize speed and bandwidth usage 
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• Support for additional protocols like SFTP and RSYNC 
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