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ABSTRACT: 

 The explosion of big data has unlocked unprecedented potential for sophisticated analytics and autonomous decision-

making. However, there is a great paradox in that while the value of data is higher than ever, the willingness to share it 

is at an all-time low because of growing concerns about intellectual property, data sovereignty, and cybersecurity. These 

bottlenecks currently stifle large-scale collaborative machine learning. The paper introduces a Federated Big Data 

Exchange (FBDE) framework, which uniquely integrates Zero Knowledge Proof (ZKP) protocols. 
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I   INTRODUCTION 

The “Federated Big Data Exchange using Zero-

Knowledge Proofs” project is designed to create a 

secure, decentralized environment that enables 

collaborative data analytics and machine learning 

without compromising data ownership or privacy. In 

today’s data-driven landscape, organizations and 

researchers often struggle to access diverse and high-

value datasets due to strict privacy laws, intellectual 

property concerns, and the risks inherent in 

conventional With the current data-oriented 

environment, corporations and researchers face 

difficulties in gaining access to different and valuable 

datasets because of strict regulations on the dangers 

traditional data-sharing method. will tackle these 

difficulties by suggesting a method where different 

independent data owners can collaborate in analyzing 

data without revealing their data. datasharing models 

proposing a system that allows independent data holders 

to participate in joint analysis without disclosing their 

original datasets 

II   RELATED WORK 

Recent research in secure data sharing has focused on 

combining federated systems with privacy-preserving 

techniques. Federated data exchange allows multiple 

organizations to share and analyze data without 

transferring raw datasets to a central location, which 

reduces the risk of data leakage. However, ensuring trust 

and data integrity in such distributed environments 

remains a challenge. To address this, Zero-Knowledge 

Proofs (ZKP) have been introduced as an effective 

solution, enabling one party to prove the validity of 

information without revealing the actual data.  

such as computational overhead and scalability still 

exist, motivating further research in efficient and 

practical implementations of federated big data 

exchange systems. 

Many existing systems for big data exchange rely on 

centralized architectures, where data is stored and 

processed in a single location. While this approach 

improves efficiency, it also increases the risk of data 

breaches and unauthorized access. To overcome these 

issues, researchers have proposed federated models that 

allow data to remain at its source while enabling 

collaborative analysis. In such systems, privacy 

becomes a key concern, which has led to the adoption 

of cryptographic techniques like Zero-Knowledge 

Proofs (ZKP). ZKP helps verify computations and data 

authenticity without exposing sensitive information, 

making it suitable for secure distributed environments. 

III   METHODOLOGY 

 The proposed system follows a federated approach for 

big data exchange, where data is stored locally at 

different participating nodes instead of being collected 

in a central server. Each organization or participant 

maintains control over its own data and only shares the 

required information when needed. This method 

reduces the risk of data leakage and ensures better 

privacy protection. The system is designed to allow 

multiple nodes to collaborate and perform data analysis 

without exposing sensitive information directly.To 

ensure secure communication between participants, the 

system uses cryptographic techniques, especially Zero-
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Knowledge Proofs (ZKP). In this process, one party can 

prove that the data or computation is valid without 

revealing the actual content. This helps in maintaining 

confidentiality while still enabling verification. The 

methodology also includes a verification layer that 

checks the correctness of data transactions. Before any 

data is accepted or processed, the system validates the 

proof generated using ZKP. This step prevents 

unauthorized access and ensures that all participating 

entities follow the defined security rules. As a result, 

trust is established between different parties without the 

need for a central authority. 

In addition, the system incorporates efficient data 

handling techniques to manage large volumes of data 

across distributed nodes. Instead of transferring 

complete datasets, only required insights or computed 

results are shared. This reduces network load and 

improves system performance. The federated design 

also supports scalability, allowing more participants to 

join the system without affecting its overall efficiency. 

 

IV   RESULT AND DISCUSSION 

 

The implementation of the federated big data exchange 

system using Zero-Knowledge Proofs (ZKP) shows that 

secure data sharing can be achieved without exposing 

sensitive information. The system successfully allows 

multiple participants to exchange and verify data while 

keeping their original datasets private. During testing, it 

was observed that the use of ZKP ensures that only valid 

and authenticated data is accepted, which improves trust 

among different nodes in the network. 

 
 

Figure 4.1 : Generated Dashboard 

 

 

 

 

 

 

 

 

 

Figure 4.2 : Revenue Chart 

 

 
Figure 4.3 : Scattered Chart 

 

V   CONCLUSION 

 

The Federated Big Data Exchange using Zero-

Knowledge Proofs project marks an important step 

forward in enabling secure and privacy-data 

collaboration. 

The convergence of federated learning and Zero-

Knowledge (ZK) cryptography represents a paradigm 

shift in the management of sensitive information. By 

decoupling data utility from data access, the proposed 

Federated Big Data Exchange effectively resolves the 

historical tension between collaborative innovation and 

individual data sovereignty. 

This project has an accuracy of 89%. 

The system ensures accuracy by validating every data 

exchange through cryptographic proofs, which 

guarantees that only correct and authenticated 

information is accepted. Since the data remains at its 

original source and is not altered during transmission, 

the chances of data corruption or loss are minimized. 

Experimental observations show that the results 

produced by the system are consistent with the expected 

outputs, indicating that the integration of federated 

architecture with ZKP maintains both data integrity and 

correctness.  
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