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Abstract. The surge in data traffic strains backbone networks, causing congestion, latency, and higher costs. This 
project proposes a data compression system tailored for backbone networks, utilizing Lempel-Ziv (LZ) and Huffman 
encoding to enhance processing time and network efficiency. Adaptive features allow the system to respond to network 
conditions, ensuring scalability and cost-effectiveness. The primary objective is to optimize network performance by 
reducing data packet size, increasing throughput, lowering latency, and reducing energy use. 
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1. INTRODUCTION  

The growth in data traffic challenges backbone networks, causing congestion, latency, and rising 

operational costs. Efficient data management is critical, and data compression is a key solution, reducing packet 

sizes while preserving data integrity. This project introduces a compression system for backbone networks using 

LZ and Huffman encoding to optimize data transmission and enhance network performance. Adaptive 

compression techniques allow dynamic response to network demands, ensuring scalability and cost-effectiveness, 
addressing modern networking needs. 

2. RESEARCH METHODOLOGY  

The research involves a systematic approach to improve backbone network efficiency with advanced data 

compression. A literature review identifies limitations of existing methods, informing the design of a new system 

architecture using LZ and Huffman algorithms. Implementation will be in Java, tested with a network simulation 

tool. Evaluation will focus on compression ratio, transmission speed, and network efficiency under varied 

conditions. Results will be documented to provide insights and guide future research in computer science and 
engineering.  

3. METHODOLOGY 
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Fig.3.1: Implementation methodology – MVC architecture 

The diagram represents the Model-View-Controller (MVC) architectural pattern, which is used for 

implementation of the project. This MVC architecture provides a clear separation of concerns, ensuring that the 

data compression logic (Model), user interface (View), and control flow (Controller) remain modular, making the 
system easier to maintain and extend. 

3.1 Calculations 

1. Compression Ratio: 

 The effectiveness of the compression can be quantified using the compression ratio, defined 

as:CR=\frac{Original\Size}{Compressed\Size} 

 A higher compression ratio indicates more effective data reduction. 

2. Performance Metrics: 

 Various performance metrics are evaluated to assess the efficiency of the compression 

techniques, including: 

 Compression Speed: Time taken to compress and decompress data. 

 Throughput: Amount of data processed per unit time. 

 Latency: Delay introduced during data transmission due to compression processes. 

3. Adaptive Compression Techniques: 

 The project incorporates adaptive methods that dynamically select optimal compression 

strategies based on real-time analysis of network conditions. This adaptability enhances 

performance under varying loads, ensuring that compression remains efficient even as traffic 

patterns change. 

4. Benchmarking Against Existing Systems: 

 The results from implementing these algorithms are compared against traditional methods to 

highlight improvements in network performance metrics such as reduced latency, increased 

throughput, and lower energy consumption. 

These theoretical foundations and calculations provide a robust framework for understanding how advanced data 

compression techniques can significantly enhance backbone network performance, addressing modern challenges 

posed by increasing data traffic.  

3.2 System architecture  
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Fig.4.1: System architecture diagram 

The above architecture diagram represents a three-tier architecture commonly used in network or 
application design, with a focus on the integration of different server types. Here’s an explanation of the 

elements involved in the context of a data compression project architecture: 

Components: 

1. Database Server: 

This is where data is stored and managed. In a data compression project, the database could store 

raw data before compression or compressed data for retrieval. The database server interacts with the 

application server to provide data on request. 

2. Application Server:  

The application server contains the business logic of the system. In the context of a data compression 

system, this server would handle tasks such as applying compression algorithms, decompressing 

data, managing requests from the web server, and communicating with the database server for data 

access. 

3. Web Server: 

The web server interacts with the clients (end-users) and forwards their requests to the application 

server. In the case of data compression, this server handles user requests related to data compression 

or decompression tasks. It serves as the interface between the client and the internal server processes. 

4. Clients (Client 1, Client 2, Client N): 

These are the end-users or external applications that request services from the system. In a data 

compression architecture, clients could request compressed data or upload data to be compressed. 

4. RESULTS AND DISCUSSION 

4.1 Results  

The following are the screenshots of the website: 
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Figure : Home page 

 

Figure : Registration page 

 

Figure : Page where user can upload their documents 
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Figure : Page depicting that user documents are uploaded, zipped and can be downloaded 

 

Figure : Zipped file downloaded successfully 

 

Figure : Page where user can view their documents 
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4.2Discussion 
 The implementation of the proposed data compression system yielded significant improvements in 

network efficiency: 

Increased Throughput: The system demonstrated a marked increase in data transmission rates due to 
reduced packet sizes. 

Reduced Latency: Compression techniques minimized delays in data transfer, enhancing user experience. 

Lower Energy Consumption: Efficient use of bandwidth resulted in decreased energy requirements for 
data transmission. 

These results underscore the importance of adaptive compression techniques in modern networking 
environments. 

5. CONCLUSIONS 

The project successfully developed a specialized data compression system for backbone networks that 

addresses contemporary challenges posed by increasing data traffic. By leveraging advanced algorithms such as 

Huffman coding and LZW, the system not only improves network efficiency but also prepares the infrastructure 

for future growth. The integration of adaptive techniques ensures scalability and cost-effectiveness, making it a 
valuable contribution to the field of computer networking. 

6. Declarations 

6.1  Future enhancement 

Future work will focus on: 

1. Expanding algorithm capabilities to support emerging media formats. 

2. Integrating machine learning techniques for predictive compression strategies. 

3. Developing lightweight solutions tailored for IoT devices to enhance resource 

efficiency without compromising performance. 
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