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Abstract: Blockchain can greatly facilitate the sharing of training data and ML models, decentralized 

intelligence, security, privacy, and reliable ML decision making. On the other hand, ML will have a significant 

impact on the development of blockchain in communication and network systems, including energy and resource 

ef iciency, scalability, security, privacy, and smart contracts. However, there are some outstanding key issues and 

challenges that still need to be addressed before blockchain and ML integration becomes mainstream, including 

resource management, data processing, scalable operations, and security issues. In this article, we provide an 

overview of existing work for blockchain and ML technologies. We identify several key aspects of blockchain and 

ML integration, including an overview, benefits, and applications. Next, we discuss open questions, challenges, 

and broader perspectives that need to be addressed to consider blockchain and ML for communication and 

network systems together. 
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I.   INTRODUCTION 

 

                    Integration of blockchain and ML, including overview, benefits and applications. We then discuss 

some outstanding issues, challenges and broader perspectives that need to be addressed in order to jointly consider 

blockchain and ML for communication and networking systems. Blockchain and ML integration, including 

overview, benefits and applications. We then discuss some outstanding issues, challenges, and broader 

perspectives that need to be addressed to jointly consider blockchain and ML for networking and communication 

systems. Blockchain and ML integration, including overview, benefits, and applications. We then discuss some 

outstanding issues, challenges, and broader perspectives that need to be addressed to jointly consider blockchain 

and ML for networking and communication systems. Blockchain, the technology behind digital cryptocurrency, 

has attracted a lot of attention from both academia and industry.[1] 

                    Blockchain is essentially a distributed ledger operated by network participants in a logical peer-to-

peer (P2P) network. It creates a paradigm of trust Integration of blockchain and ML, including overview, benefits 

and applications. We then discuss some outstanding issues, challenges and broader perspectives that need to be 

addressed in order to jointly consider blockchain and ML for communication and networking systems. Blockchain 

and ML integration, including overview, benefits and applications. We then discuss some outstanding issues, 

challenges, and broader perspectives that need to be addressed to jointly consider blockchain and ML for 

networking and communication systems. Blockchain and ML integration, including overview, benefits, and 

applications. We then discuss some outstanding issues, challenges, and broader perspectives that need to be 
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addressed to jointly consider blockchain and ML for networking and communication systems. Blockchain, the 

technology behind digital cryptocurrency, has attracted a lot of attention from both academia and industry. 

between humans and machines and allows applications to operate without central control or 

intermediaries. In general, blockchain is included in a number of distributed ledger technologies, which employ a 

variety of mechanisms for recording and sharing transactions and data across multiple nodes in a decentralized 

manner. 

 However, distributed ledger structures are not just a chain of blocks, but other structures as well. 

Blockchain has opened up a number of promising opportunities for a variety of applications and scenarios by 

efficiently developing P2P platforms for information sharing, improving governance enforcement, and increasing 

resource utilization. According to McKinsey, blockchain technology could reach its  full potential within the next 

five years in any application using a centralized solution, based on the current rate of evolution.[2]. 

Blockchain-based solutions, in particular, have changed communication and network systems thanks to 

their key characteristics compared to traditional solutions. They provide a valid solution for dynamic access 

control, the integrity and validity of the data exchanged and the privacy of mobile users. Such a decentralized and 

distributed blockchain can, for example, be applied in ad hoc networks, where intelligent end devices connect 

without central base stations. For simplicity, we use the term "blockchain technology" here to refer to general 

classes of distributed ledgers based on community consensus.[3] 

They provide a viable solution for dynamic access control, integrity and validity of exchanged data, and 

mobile user privacy. Such a decentralized and distributed blockchain can be used, for example, in ad hoc networks 

in which intelligent terminals connect without central base stations. They can also be applied in fog or cloud radio 

access networks to maintain tight synchronization between different network elements equipped with computing 

and networking resources. The researchers provided the systematic overviews of the blockchain and demonstrated 

the broad application possibilities of the blockchain.[4] 

 

II.   BLOCKCHAIN USE FOR COMMUNICATION 

 

               Email is the most common network application and authentication between users is an important feature. 

The most commonly used approaches to ensure this property are PKI and S/MIME email encryption protocols, 

but in fact they are exposed to multiple security threats such as: B. MITM attack and EFAIL attack . Blockchain 

is an innovative technology that overcomes these threats and decentralizes sensitive operations while maintaining 

a high level of security. Eliminate the need for trusted intermediaries. The blockchain is accessible to all nodes in 

the network and keeps track of all transactions already made. The aim of our work is to offer a secure messaging 

solution based on blockchain technology.[5] 

 In this article, we explain why blockchain would make communication more secure, and we propose a 

model design for blockchain-based messaging that improves the performance and security of data recorded on the 

blockchain by using a smart contract to verify the identities and the associated public key maintained. and validate 

the user certificate. The system is fully decentralized and allows users to exchange messages securely.[6] 

 

2.1 Why Blockchain would Makes Communication More Secure 

Blockchain-based messaging that maintains the performance and security of data stored on the blockchain 

by using a smart contract to verify identities and their associated public keys and to validate the user's certificate. 

The system is fully decentralized and allows users to exchange messages securely. The blockchain is decentralized 

and no centralized authority can approve transactions. All network participants must reach a consensus to securely 

validate transactions, and previous records cannot be changed. Blockchain-based messages that maintain the 

performance and security of data recorded on the blockchain, using a smart contract to verify identities and 

associated public keys and validate the user certificate. The system is fully decentralized and allows users to 

exchange messages securely.[5] 

Due to the decentralised nature of the blockchain, no centralised authority can approve transactions. To 

safely validate transactions, all network users must come to an agreement, and historical data cannot be modified. 

transactions, a timestamp, a reference to the block before it, and is encrypted. It is safe because: 

1. Public Key Infrastructure: It uses public/private key encryption and data hashing to securely store and 

share data. 

2. ledgers: there is no central authority to hold and store data, removes single point of failure 
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3. Peer-to-peer network: The communication is based on the P2P network architecture and inherits the 

decentralized 

4. cryptographic techniques, hash functions, Merkle trees, public and private keys. Difficult to change 

blockchain, to make a change it is necessary to succeed in a simultaneous attack on more than 51% of 

the participants. 

5. Consensus Algorithm: The rules followed by network nodes to verify the distributed ledger. Consensus 

algorithms are designed to achieve reliability in a system with multiple untrusted nodes. A consensus of 

the nodes validates the transactions. 

6. The choice of consensus algorithm has a significant impact on performance, scalability, latency, and 

other blockchain parameters. Consensus algorithms must be fault tolerant.[6] 

 

2.2 Machine Learning Use For Communication. 

Machine learning is a term used in the field of computer science that evolved from the consideration of 

structure confirmation and computer learning theory of artificial intelligence. Communication systems produce a 

lot of traffic data; It is a comprehensive upgrade to network and communications planning and management when 

combined with an advanced machine learning process. Machine learning is an advanced part of computer 

algorithms designed to track human intelligence by learning from the big picture. It is considered the new era of 

huge amounts of data. Machine learning-based approaches have been successfully applied in various fields such 

as computer vision, communication technologies, engineering, finance, and entertainment, etc. Machine learning 

and communication technologies are combined in various fields.[7] 

We focus on the use of machine learning for communication networks. Wireless communication 

networks are considered as a rudimentary paradigm evolving towards radio intensive and intelligent 

environments. The main question surrounding the task of deep learning in such communication networks is not 

whether it will be a fundamental part of future networks, but rather when and how to activate this mix. As the 

name suggests, it is a visual guiding communication and is depicted as carrying thoughts and information in 

structures that can be visualized or viewed. It depends solely and entirely on the vision, and in reality they are 

two-dimensional images given or communicated. It consists of: fonts, shadows, visual automation, delineation, 

typography, drawings and electronic resources. An insurance system contains two areas: the characterization 

tool or encryption process for the information and a subsystem of a key organization. This recommendation 

describes key organization and confirmation procedures for a security system suitable for use in a variety of 

bandwidth-constrained media organizations. Certainty is cultivated through the use of puzzle keys.[8] 

 

2.3 Blockchain Benefit Machine Learning And Cammunication. 

               With key blockchain features including decentralization, immutability, and transparency, blockchain 

provides a new opportunity for ML algorithms used in communication and network systems to detect potential 

impacts and impacts of these technologies and take steps to mitigate negative impacts and reduce effects. 

 

             A. Blockchains can Benefit Machine Learning for Data and Model Sharing. 

                 Network and communication systems applying ML solutions typically contain a large amount of data, 

such as training on large datasets or processing high-throughput streams. With more data to analyze, the machine's 

predictions and decisions are considered more accurate, and the trained models and algorithms are more reliable. 

Blockchains allow data sharing and storage without relying on third parties by exploring a number of existing 

technologies, including transaction timestamping, cryptography, P2P networks, etc. In particular, data and 

information can be time stamped in a decentralized and sabotage environment. test way. Cryptography ensures 

secure transmission of data and\nallows immutability of records in decentralized P2P networks. For example, the 

data is hashed and the hash can be incorporated into a transaction stored on the blockchain, providing definitive 

proof of the exact time the data existed. \nFurthermore, a blockchain is a read-only immutable data structure, 

where new blocks are added to the end of the ledger by linking to the hash identifier of the previous block. In this 

way, the blockchain supports the secure sharing and storage of data in trusted networks. The Ocean Protocol is a 
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decentralized platform that uses blockchain technology to share data and AI models in a secure and transparent 

way. The Ocean decentralized network has three main tiers: 

1) the Keeper tier which manages SLAs, low-level access control, accounts, balances, and the                         

incentive (or block reward) scheme. 

2) The level of authentication that cryptography introduces challenges to the integrity and security 

improvement of services. 

3)the level of care serving as a discovery mechanism, as well as reporting and governance aspects. Table 

IV lists the roles that participate in the Ocean network. 

In the platform, data providers can upload their data and monetize it by publishing it, while data 

consumers can discover and buy data to build innovative applications. Custodians implement Service 

Level Agreements (SAs) as smart contracts that remove the middleman between data providers and 

consumers. An incentive mechanism is proposed to encourage participants/users to operate holders. In 

particular, the data consumer needs demonstrably correct model execution on the purchased data. To 

solve this problem, verification layer verifiers are responsible for verifying and enforcing services and 

conditions in SAs by issuing challenges to provers and verifying the returned proof[9] 

 

2.4. Illustration Of a Chain Of Block 

 

 
A chain of blocks, also known as a blockchain, is a digital ledger that records transactions in a       

secure and transparent manner. Each block in the chain contains a record of multiple transactions, along 

with a unique cryptographic hash that identifies the block and links it to the previous block in the 

chain.[10] 

 

               Here is an illustration of a chain of blocks: 

 

Block 1       Block 2       Block 3       Block 4 

 

---------     ---------     ---------     --------- 

|       |     |       |     |       |     |       | 

|Tx 1-10|     |Tx 11-20|    |Tx 21-30|     |Tx 31-40| 

|       |     |       |     |       |     |       | 

---------     ---------     ---------     --------- 

|             |             |             | 

Hash 1        Hash 2        Hash 3        Hash 4 

|             |             |             | 

---------     ---------     ---------     --------- 

|       |     |       |     |       |     |       | 

|Prev   |     |Prev   |     |Prev   |     |Prev   | 

|Hash  |     |Hash  |     |Hash  |     |Hash  | 

|       |     |       |     |       |     |       | 

---------     ---------     ---------     --------- 
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In this illustration, we can see four blocks in the chain. Each block contains a set of transactions 

(Tx 1-10, Tx 11-20, Tx 21-30, and Tx 31-40) and a unique cryptographic hash (Hash 1, Hash 2, Hash 3, 

and Hash 4).[11] 

 

The hash of each block is created using a mathematical function that takes the data in the block as 

input. This function produces a fixed-length string of characters that is unique to the block. The hash also 

includes the hash of the previous block in the chain, which links the blocks together in a linear sequence. 

The last block in the chain (Block 4) includes a reference to the hash of the previous block (Hash              

This means that any change to the data in Block 3 would also change the hash of Block 4, making it 

impossible to tamper with the data without being detected. 

              This chain of blocks illustrates the fundamental concept of a blockchain and how it provides a secure and   

               secure and transparent way to record and track transactions.[12] 

 

III. METHODOLOGY 

 

                  Blockchain and machine learning are two powerful technologies that can be used in communication 

methodologies to improve efficiency, security, and accuracy.Blockchain is a decentralized digital ledger that 

allows multiple parties to securely store and share information without the need for intermediaries. This 

technology can be used in communication methodologies to create transparent and immutable records of 

transactions and data exchanges, which can increase trust and reduce the risk of fraud.Machine learning, on the 

other hand, is a subset of artificial intelligence that involves training algorithms to learn from data and make 

predictions or decisions without being explicitly programmed. This technology can be used in communication 

methodologies to automate tasks, analyze large amounts of data, and personalize interactions with users.When 

combined, blockchain and machine learning can create powerful communication methodologies that are both 

secure and intelligent. For example, blockchain can be used to store and verify data, while machine learning can 

be used to analyze and extract insights from that data. This can lead to more targeted and effective communication 

strategies, as well as improved customer experiences.Overall, the integration of blockchain and machine learning 

in communication methodologies has the potential to revolutionize the way organizations communicate with their 

stakeholders, by providing them with more secure, efficient, and personalized interacti.[13] 

 

IV. CONCLUSION 

 

blockchain and ML, which is becoming a necessary solution that enables intelligent, secure and   

 decentralized sharing of data and models, as well as efficient operation of network and communication systems. 

We first provided an overview of blockchain and ML, briefly introducing the basic concepts, taxonomies and 

typical ap-s. We then presented some key features of blockchain (decentralization, transparency, security, 

immutability, etc.) that can benefit ML documents, including data and model sharing, security and privacy, 

decentralized intelligence, and trusted decision-making. Furthermore, we have demonstrated that machine 

learning can benefit several aspects of the blockchain, including energy and resource efficiency, scalability, 

security and privacy, and smart contract implementation. Additionally, we discussed some outstanding issues for 

future research, such as big data processing, scalability, security and privacy, efficient consensus protocols, and 

resource management. Finally, we explored some broader perspectives such as IoT, big data and edge 

computing to identify further research opportunities. 

In summary, research into integrated blockchain and machine learning for communication and 

networking is quite extensive and a number of challenges lie ahead. This paper briefly attempts to examine the 

technologies associated with integrating blockchain and ML at a very preliminary level and to discuss future 

research that could benefit from pursuing this vision. Our contribution benefits from a fully decentralized 

architecture that provides inherent fault tolerance, redundancy and transparency. We first proposed an approach 

that enables secure communication and benefits from the security properties of blockchain.  
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 We plan to implement our proposal to empirically support our results and demonstrate its feasibility. 

Our next proposal is to implement a smart contract architecture to validate, store and revoke the certificate on a 

public blockchain. Theperson's certificate contains their address and public key, the address of the smart contract 

that issued it and stored it off-chain. 
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