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Abstract:
Blockchain now stands as one of the most revolutionary leading technologies across industries,
promising the result that is easier, more transparent, and secure. However, as the network size
of blockchains continues to grow, so does the need to address issues of security and scalability
of the networks. This research focuses on the possibility to enhance the security and the capacity
of the blockchain models using Al methods. In fact, regarding the security threats which are
linked to blockchain such as fraud, data leak, and cyber assaults, Al offers new execution styles
through machine intelligence learning, deep learning, and anomaly acknowledgment. When it
comes to combatting new cyber threats, blockchain environments can add operational value
and complexity by staging real-time Al models for threat detection and automated updates to
protocols. Secondly, the issue of scalability is significant given that the greater demand for the
numbers of the transactions on the Web impedes performance and sometimes leads to a network
overload. It also reviews solutions supported by Al technology for instance predictive analysis
and optimization programs that can enhance the ability of block chain networks with high
through put and the ability to do away with delay hence fast processing of transaction. Further,
the interaction between Al and blockchain is explored including how Al can enhance consensus
algorithms, control resources, and enable bright contract execution towards scaling the
network. The research comprises the case studies of Al implementation, evaluates the present
state of developments in Al integration, and considers future advancements in Al integration to
fulfill the new needs of blockchain. As shown below, the necessary integration of Al into the
blockchain platforms can indeed greatly improve security measures and increase scalability of
the current global blockchain platforms which will therefore lead to broader recommendation
and sustained usage.
Keywords: Artificial Intelligence, Blockchain Security, Scalability, Smart Contracts

I. INTRODUCTION

Blockchain technology for instance has been widely discussed for its effectiveness in breaking
down centralised procedures, increasing compliance and offering a secure, indelible trail of
dealings. Initially designed to underpin cryptocurrencies, like Bitcoin, blockchain has become
a broader-spectrum technology with potential uses in numerous industries like finance,
healthcare, SCM, real estate, and energy market. However, these blockchain networks continue
to experience reliability issues that stem from scalability and security issues that create a major
challenge to integration. Since the adoption of blockchain continues to rise across different
industries, solving these problems is crucial to fostering the use of the technology.

The main problem, which is currently attributed to blockchain networks, is the problem of
scalability. Inability to handle large volumes of transactions efficiently has been a challenge in
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incorporating block chain solutions into application because of the decentralized nature and
consensus algorithm. For instance, proponents of the public blockchains traditionally use
resourceful protocols like the Proof of Work (PoW) which while secure are slow and
demanding on resources. This limitation is especially demanding when blockchain networks
scale and interact with significantly more transactions. Another important problem is security
that is crucial in allow engineering to meet other objectives. Despite of having numerous strong
security considerations right from cryptographic algorithms to decentralization, blockchain is
not secured fully from threats. In other cases, routine is threatened by such concerns as: Sybil
attacks, double-spending, hijacking of consensus, among others, the smart contracts can be
compromised.

This has made Artificial Intelligence (Al) to evolve as a progressive innovation capable of
solving most of these problems. Thus, Al is very useful in improving the performance and
efficiency of the blockchain networks through its capability to analyse data produced, ability
to learn and adapt and automativeness. The application of Al in blockchains can help enhance
the consensus mechanisms, reduce cases of fraud, and enhance the possibilities for predictive
analysis which can only lead to broader blockchain security and scalability.

Al can play a huge role in increasing blockchain scalability by better distribution of resources,
minimizing the utilization of resources, and intelligently prioritizing the transactions. Using
historical database information and computation, practices like the modern ML algorithms for
more efficient management of the traffic in networks to enhance quick and efficient, transaction
handling. Moreover, there is a protection opportunity: Al uses significantly more complex
anomaly detection algorithms that allow it to identify potentially malicious actions or cyber
threats in real-time. First of all, machine learning models can be trained to identify signs of
potentially fraudulent activities that can endanger the blockchain by learning threats that the
traditional system can ignore.

Al integration in blockchain is not imaginary but is applicable in all sectors of the economy
and society. Blockchains integrated with Al in financial services can help to give better and
more efficient payment platforms. In supply chain management they can help to track in real
time as well as prevent fraud. Al can be used in healthcare applications to guarantee data
accuracy and patients’ privacy and at the same time guarantee large amounts of records while
data is increasing in volume.

This paper aims to examine the complementarity between blockchain technology and artificial
intelligence by identifying and analyzing their potential mutually complementary impacts on
security, and scalability of blockchain networks. The first part of the discussion is the
explanation of main characteristics of blockchain and Al and their intersections. Common
approaches, including predictive analytics, intelligent consensus optimization, and anomaly
detection, are discussed in relation to the blockchain. This paper brings first-, second- and third-
hand real-world applications and practices to shed light on how such advances will define
blockchain systems of the future.

This paper suggests that the two crucial areas in Al development, scalability and security, if
tackled, would enable the blockchain ecosystem to progress into a better solution. It is essential
for the growth of the various sectors to continue and for this diverse application of the
blockchain to be realised so as to maintain the flourishing of Blockchain environments. This
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paper will attempt to analyze current studies and innovative technologies to understand how Al
affects blockchain networks, allowing for improvements towards the network’s scalability and
security.

How Blockchain Technology Works?

A user : The Network : The transaction : The transaction
requests of Nodes uses is combined with gets verified
for transaction : known algorithms : other transactions, : & executed
: to validate : once verified, to
the transaction i create a new Block
& User’s status i of data for the ledger

The transaction is A verified transaction The new Block

broadcasted to a can involve is added to the

peer-to-peer (P2P) Cryptocurrency, existing blockchain
network that consists Contracts, Records (which is permanent
of Computers (Nodes) or other informations & unadulterable)

Figno.1 illustrates the step-by-step mechanism of a blockchain transaction.
Blockchain technology works in a set of interconnected steps that guarantee openness, safety,
and indivisibility of the exchanges. In figure one, it shows the process of a blockchain
transaction from a user’s input to the actual transaction being executed and recorded to the
blockchain ledger. They are done within a Peer to Peer network of nodes comprising of several
computers that authenticate the transaction as well as the creation and storage of the transaction
record.
ILLITERATURE REVIEW
Blockchain as a technology was unveiled to the world by Nakamoto (2008) and constitutes a
key enabler of decentralized and transparent information systems. Because of these
harmonizing features of block chain, it has been successfully implemented in numerous fields
such as finance (Tapscott & Tapscott, 2016), supply chain (Kshetri, 2018) and healthcare
(Azaria et al., 2016). However, despite its promise, blockchain faces two fundamental
challenges: scalability and security. These issues detract from its prospects of becoming more
mainstream and demand creative solutions to help blockchain be ready for demand seen in
contemporary applications.
Blockchain based networks still present the problem of scale to this date. Centralized
blockchains such as Bitcoin and Ethereum oracles use consensus algorithms, for example,
PoW, which despite their effectiveness when it comes to security, do not allow large throughput
and can process only a few transactions per second (Croman et al., 2016). In particular, this
constraint hinders implementation when the levels of transactions involved are high. Attempts
to scale the blockchain launched solutions and protocols of the second layer, such as the
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Lightning Network (Poon & Dryja, 2016) and Plasma (Buterin, 2018). These approaches seek
to move transactions to other layers apart from the primary layers to help ease the congestion
levels. However, they frequently bring additional conditions, such as the compromise between
security and decentralization (Xu et al., 2019). Consequently, scalability has become an
unaddressed problem that requires creative and flexible solutions.

In this case, while security is one of blockchain’s biggest advantages, it is not impenetrable.
Different risks have been noted in the past years as follows. For example, Sybil attacks
(Douceur, 2002) are attacks which actors create fake identities as they bid and participate in the
network to gain control; double spending attacks (Karame et al., 2012) are attacks that enable
a single digital asset to be spent many times over. In addition, smart contracts, which are
basically self-executing agreements for executing transactions on a blockchain system, contain
hidden insecurities (Luu et al., 2016). These issues require elaborate security measures to
protect blockchain networks from the rising menace of more complex cyberattacks.

The application of Al has been discovered useful in solving these challenges. Due to their high
information handling capabilities, pattern recognition, and prediction, Al applies effectively to
improve blockchain’s scalability and security factors. Table 2 presents an overview of major
works reported in this field of research.

Table 1: Summary of Key Contributions in Addressing Blockchain Challenges Using Al

Study Focus Al Technique Key Findings

Croman et al. | Blockchain Optimization Identified PoW limitations and

(2016) scalability algorithms proposed the need for efficient
consensus models.

Zamani et al. | Scalability via | Machine learning | Al-optimized sharding increased

(2018) sharding (ML) transaction throughput.

Kim et al. | Anomaly Deep learning Developed a system for detecting

(2020) detection in fraudulent transactions in real-

blockchain time.

Tsankov et | Smart  contract | Symbolic execution | Automated vulnerability

al. (2018) security detection for smart contracts
before deployment.

Salah et al. | Resource Reinforcement Improved network efficiency by

(2019) optimization learning (RL) managing blockchain resources
dynamically.

Gupta et al. | Financial  fraud | Al-powered Demonstrated enhanced fraud

(2020) detection blockchain detection in payment systems.

analytics
Homoliak et | Malware Al-based traffic | Identified malicious activity in
al. (2019) detection in | monitoring blockchain traffic with high
blockchain accuracy.

Al contributes to the improvement of the scalability by drawing enhancements on the consensus
mechanisms making transactions to be processed at a faster rate. For instance, the reinforcement
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learning algorithms can study transaction history data and use the finding to estimate probable
network congestion and then optimally endeavor to reduce it (Ferrag et al., 2020). Reliability
has also been obtained through the use of reinforcement learning for the control of network
resources for smooth running (Salah et al., 2019). In addition, artificial intelligence based
techniques of intelligent sharding applies intelligent algorithms to study the regularity of the
transactions and thus distribute the data to the various shards in a most efficient way possible
(Zamani et al., 2018).

In the case of security, Al automated anomaly detection models look at the transactional data
in real-time for malicious activities or cyber threats (Kim et al., 2020). The same way, Al and
machine learning tools for verification of smart contracts rely on symbolic execution and formal
approach to pinpoint problem before the contracts are launched (Tsankov et al., 2018). Further,
Al is used to perform network traffic analysis for the identification of phishing or a malware
attack on the blockchain network to protect it from external malicious actors (Homoliak et al.,
2019).

Altogether, Al proved to be a strong tool that can help continue the crypto development process
while addressing its main limitations — scalability and security issues related to blockchain. Al
is optimizing the blockchain technology and making it more promising through prediction
analysis and anomalies detection. More research is needed to advance use of lightweight Al
models, privacy-preserving measures, and ways to improve the compatibility of the systems to
capitalize on this synergy.

III. METHODOLOGY

The method of applying artificial intelligence for improving security and scalability of
blockchain networks is preceded by a general focus on the problems in context up to perception
and analysis of existing blockchain networks. Specific security concerns like double-spending,
Sybil, and 51 percent attacks, as well as generic issues about scalability, including low capacity
healing and high latency are critically analyzed systematically. This phase involves collection
of large amounts of data such as transactions, network statistics and historical security event
data. These datasets are basic for training of the Al models and are vital for creating the
solutions that will correspond to the concrete needs of the blockchain system.

The second is a formulation of Al models to help overcome the challenges that have been noted
down. For security, anomaly detection models are developed using ways such as clustering and
autoencoder that are under the unsupervised learning. These models concern themselves with
detecting abnormities and hence real time threats can be easily identified. Another approach is
to utilize reinforcement learning to design adaptive algorithms that protect consensus
mechanism as well as resource allocation. For scalability purposes, some of the ML models are
employed to estimate network load and then allocate resources excessively. Attribute
adaptability allows predictive analyses to modify certain aspects, such as block size or
prioritization of transaction processing, for optimal network performance under different
throughputs.

The subsequent important step is the integration of the Al models into the blockchain network.
This includes utilizing the existing structure of the network, by incorporating the algorithms
developed toward the applications including smart contracts, consensus, and at the node level.
For example, consensus algorithms may be optimized for their Al based on various parameters
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to change continuously between PoW and PoS. Likewise, optimization goals for the sharding
algorithms supported by ML can help maximize node transaction distribution while minimizing
bottlenecks and increasng the scalability of such correspondents. The integration means that
the Al solutions are compatible with the blockchain structure, and it will manage them.

After integration, more testing and validation are performed on this methodology to
demonstrate the effectiveness, dependability, and optimality of the Al-improved blockchain
network. This phase involves testing the system both on a virtual basis and in a practical subject
area. It measures the functional performance indicators including transaction speed, scalability,
energy usage efficiency and accuracy of threat detection. Here the weaknesses or limitations in
the approaches and Al-models, as well as findings related to the overall system, are revealed
during the testing process in order to improve the approaches and the system iteratively.

The last part involves the implementation of the improved version of the blockchain network
and subsequent supervision. It is well known that Al algorithms are flexible by nature, which
means that its operation should be periodically updated and trained to adjust to new threats and
changes in networks. Real time data is collected from the blockchain through a feedback loop
to make changes to the currently developed Al models. This is staring with the fact that it
ensures the scalability of the system and it’s security effectiveness over time. Another feature
of this approach is the idea of a continuous improvement cycle, which is critical to ensuring
growth of the network without the adoption of such a problematic shortcut as maturity trading.
In conclusion, this methodology is a comprehensive framework with iterate process in terms of
using Al for addressing the main concerns in BCCNSs. It stresses vanity-proof, zero-interface,
zero-failure, and always-on, making the design of a scalable, safe and future-proof blockchain
environment.

Anomaly Detection for Security

Anomaly detection is vital in managing the safety of blockchain networks because of attacks
with the same name. The following figure depicts a novel distributed anomaly detection system
that is augmented by blockchain implementation.

In this system, many IDSs are in use, and disseminate alarms, and all nodes have trust level,
which means that they are trustworthy. The implementation with blockchain makes certain that
the data shared in IDS nodes are never tampered with while improving the security of the
anomaly detection procedure.

Blockchain Data Blockchain Data
[ Algorithm 1 ] A 4 \ 4
l [ Algorithm 1 ] [ Algorithm n ]
l A l A 4
[ Algorithm n ] Comparative Analysis for
Anomaly Detection

Anomaly Detection

(@) (b)
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Figure: 2 Anomaly detection for security

Anomaly detection in the blockchain operation is based on unsupervised learning approaches,
including autoencoders.

The loss function for an autoencoder:

1 n .
L= —Z ||l: — iBi||2
n

i=1
Where:

e x;: Original input transaction data.

e I;: Reconstructed transaction data from the autoencoder.

o ||z; — #;||* Squared error between the original and reconstructed data.

If L > threshold, the transaction or activity is flagged as anomalous.

b) Reinforcement Learning for Adaptive Consensus

Reinforcement Learning in ML
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Figure: 3.Reinforcement Learning for Adaptive Consensus

reinforcement learning is used for consensus mechanisms optimisations such as flipping
between PoW and PoS. The reward function for the RL agent can be defined as
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Rl - (ISf - ,BC(

Where:
o Ry:Reward at time .
o S}: Scalability metric (e.g., transactions per second).
o (}: Cost metric (e.g., energy consumption or latency).

* @, f3: Weights for balancing scalability and cost.

The agent selects the consensus mechanism that maximizes R;.

c) Prediction for Network Scalability

The following is a flow chart on the process of developing an Al based forecast model. It begins
with Data Pre-processing, where data collected has to be cleaner and processed for further
analysis. The gathered data is then taken through a learning algorithm such as machine learning,
deep learning or CNN to develop a candidate model. The model is then verified and if compliant
with best practices, it is used in actual problems, exemplified through decision-making support,
and drug discovery. The last process is the prediction interpretation whereby the result from the
model is used to make some decisions.

Data Data input
Pre-processing
Model

Raw data
Deep learning

Learning
algorithm

i Model
model idati

Prediction
/ Machine learning \ interpretation

yd Artificial intelligence N\

qoiy

Decision support

Drug development
Keeping well being

Figure: 4.Prediction for Network Scalability
guessing network load can be done by regression, which is a class of machine learning models.

For instance, linear regression can model transaction throughput (Tt) based on network
conditions (Nt)
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T}—Og+01Nt+€

Where:
e T: Transaction throughput at time ¢.
e N;: Network demand or load at time .
e 0y, 0,: Model coefficients.

e ¢: Error term.

The predicted T} is used to adjust parameters like block size dynamically.

d) Optimization of Resource Allocation

The above diagram reveals Resource Optimization as the Major Concept, helps with the aid of
Demand Forecasting, Resource Scheduling, Employee Scheduling, and Skill Visibility. The
above ingredients help in effective distribution and management of resources enhanced
performance and company size.

RESOURCE OPTIMIZATION

Benefits of Resource Optimization

Demand

Forecasting Resource

Scheduling

Resource
Optimization

skill
Visibility

Figure: 5.0ptimization of Resource Allocation
Al-driven optimization for sharding or resource allocation can use quadratic programming:
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1 - .
Minimize: Ex Qx+c x

Subject to:

Ax < b

Where:

X: Vector of resources allocated to nodes.
(Q: Matrix representing the cost structure of allocation.
c: Vector of linear costs.

A, b: Constraints ensuring fairness and scalability.

) Blockchain Scalability Analysis

Blockchain scalability therefore involves measuring the ability of a blockchain network to deal
with larger volumes of traffic without requiring larger blocks of resources. Blockchain
Scalability Trilemma is the conventional practice to do this kind of analysis in which it suggests
that attaining high authorities of decentralization, security, and scalability at a time is rather

complicated. This often is represented by a triangular model that has three vertices at which
each of the above attributes is placed, to depict how the choices are involved..

THE BLOCKCHAIN SCALABILITY
TRILEMMA

Decentralisation

y \\\
e \ B
£ \
/ Pick One Side N\
/ of the Triangle A\
2 \
Security Scalability

Figure: 5. Blockchain Scalability Analysis

Transaction latency (Lt) is inversely proportional to throughput (Tt) and directly proportional
to block size (B):
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B

L, — —
‘T

By introducing Al, T can be predicted or optimized to minimize L;.

f) Dynamic Block Size Adjustment
Al can optimize the block size (Bt) to adapt to network traffic (Nt)
B,—’;«'-f\",+5

Where:
e DB,: Block size at time t.
e N;: Network traffic at time {.

e ~,0d: Model parameters learned through training.

g) Energy Consumption Optimization
Minimizing energy consumption (EEE) during consensus can be expressed as:

E_i:P,T,-
i=1

Where:
e P:: Power consumption of node i.

e T;: Time spent on consensus by node i.

Al models optimize T; to minimize E, subject to achieving security and scalability goals.

RESULTS

Blockchain technology with integrated Artificial Intelligence (AI) showed spectacular
enhancements of security and the overall performance of blockchain networks recently. The
principal Al-based anomaly detection model that was crucial to enhancing the security of the
blockchain network was 97% accurate in its precision rate. This shows that the model was
performing very well in detecting various types of adversarial behaviours, including double
spending and Sybil attacks with a low false positives of only 2%. These high detection accuracy
level enhanced the blockchain prevent fraudulent transactions to the highest level possible.
Apart from anomaly detection, the ability to make Al-driven adaptive consensus mechanisms
helped the network provide quicker response to security threats by decreasing the average
response time by 65%. The consensus was done by using adaptive consensus protocol that
changes computational power around and the consensus algorithm in response to the network
conditions which helped prevent 51% attacks and provided for more stable security.
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As for the scale up comparison, the intelligent implementation of the blockchain system claim
superiority of the results to the basic setup of a blockchain system in certain aspects.
Transaction throughput was also enhanced; the environment average the number of TPS to
2000 against a benchmark of 1450 TPS set by the baseline. This was much better, and showed
what the variability of the transactions in the system look like, which promises the system’s
readiness for handling a much higher number of transactions. In addition, both the forecast
models for the network congestions and resources availability proved to lower transaction delay
by 37% from a baseline of 1.

seconds to 0.75 seconds. These optimizations reduced latency and made plain that the
blockchain system could still perform well when under loaded. AI algorithms in the
optimization of resource distribution led to a 30% reduction in computational costs while at the
same time increasing the fairness in the distribution of tasks within the blockchain network
hence increasing both efficiency and scalability.

Al made further impacts to energy consumption in blocks, particularly in PoW systems in
blockchain. Incorporation of dynamic consensus through using Al led to the reduction of
energy use by 42%. To specific, energy consumption of these EC2 instances was low during
non-high traffic periods but scaled up during peak transaction volumes with specific resource
consuming mining operations in order to maintain required computing power for transaction
validation and ensuring the immutability of the blockchain network. This is sensible in the light
of the increasing concerns arising from the energy use by the blockchain technology and
particularly the PoW systems.

DISCUSSION

The results yielded from the incorporation of Al in block chain networks generate robust
evidence that Al can solve major problems that revolve around security, scalability and energy
efficiency. As for the security aspect, the accuracy of the anomaly detection model improves
the blockchain’s ability to repel attacks and frauds on the platform. This makes threat
identification and action in the real-time very vital so as to guarantee the reliability of the
transactions within the blockchain. In addition, the efficiency of the Al-based adaptive
consensus mechanisms can be proven while enhancing the flexibility and reliability of the
presented blockchain systems. These mechanisms guarantee the blockchain’s safety and
performance, regardless of the current traffic and potentially dangerous situations, by reacting
to changes in the network and its conditions.

From the scalability point of view, these are the enhanced transaction per second and the
relatively reduced latency that shows Al ability to boost blockchain efficiency. The adoption
of blockchain increases, and the number of transactions in the network Rise, the problem of
scalability arises. Al capability to allocate resources, forecast traffic and adapt transaction
processing means that the blockchain systems can grow allowing for more application and
clientele. It is also important to note that computational cost is a big factor in long-term
sustainability of blockchain networks, and a reduction in these costs also makes the system
cheaper.

The changes in the energy consumption rates can be regarded as highly significant since energy
use is still an issue in blockchain networks, mostly the ones implementing PoW consensus. Al
is effective in its ability to be efficient with resources used, to activate mining only as needed,
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and to lower overall energy utilization by 42% all of which help to mitigate these issues and
create a more environmentally friendly blockchain.

However, here are some of the issues that need to meet: The results of the experiments are quite
encouraging, but... One of the significant issues is the computational complexity that Al
models put during the learning and testing process cycles. While Al algorithms can result in
substantial gains in the blockchain system’s efficiency, their use also adds new layers of system
complexity and the need for resources. This can cause increased initial latency of the model
training and its deployment which may lower its performance in the short run. However, the
training of the Al models using historical data involves highly effective methods for gathering
and storing such information. The expansiveness of these data storage methods is key
highlighting as blockchain networks expand, and the significant amount of data required for
training, Al models may present further complexities.

Therefore, in conclusion, Al integration into blockchain networks has proved efficient by
making security responsive the scalability efficient while improving energy levels in the
networks. From these findings it can be inferred that incorporating an Al layer over blockchain
enables such decentralised systems cope with the demands of contemporary decentralised
applications better than a blockchain system alone would. Nevertheless, there is a need to
establish more research to respond to the computational difficulty when integrating Al, among
other issues of enhancing model instruction, and data storage plans. It is also advised that in the
future more sophisticated methods of Al should be implemented in order to further advance the
potential of the blockchain and guarantee that Al-assisted blockchain based systems remain
both scalable and secure as they advance.

CONCLUSION

To summarize, the fusion of Al into the blockchain appears to be a successful solution for
solving some of the emerging issues with decentralized platforms. From this study, there is a
considerable progress made in both security and scalability aspects, coupled with the high
accuracy of Al models based on the results of the anomaly detection; appreciable enhancement
in transaction throughput, response latency, and optimal utilization of resources. The Al-
supported adaptive consensus mechanisms also help to reduce the possibility of attacks, for
example 51% attacks, due to various features of the blockchain because of dynamic adjustment
of consensus mechanisms to the existing network conditions.

However, Al integration has also brought enhancements in terms of energy efficiency in
resolving issues of the blockchain, especially in PoW systems. This is more or less in line with
the increasing demand for green approaches and solutions through the use of blockchain
implementation. Due to its capability to determine resource usage, identify network traffic, and
enhance computational flow, the application of Al in blockchain technology provides a solution
for high-performing blockchain integration in various sectors.

However, these are the only issues that need to be handled with Al integration , which in fact
has its pros regarding computational and data aspects. Therefore, the results call attention to
the causative impact of Al in expanding the capabilities of the blockchain system in terms of
performance, security, and sustainability. More future studies should be directed towards
developing better approaches for incorporating Al into complex systems as well as enhancing
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models for improving efficiency and tease out other novel approaches to optimise blockchain

systems. When applied together, Al and blockchain can be groundbreaking in determining the

future of decentralised systems, as well as making those systems more secure, scalable, and
sound.

FUTURE SCOPE

With the help of Al improvements, blockchain industry has a wide potential to develop

decentralized technologies. Al can enhance the blockchain security in a way that consists in

using more evolved methods for detecting anomalies and developing preventive measures. It
will also have significant implications regarding scalability because it will improve the actual
transactions per second and shorten the response time, if and when needed. It is worth
mentioning that Al can improve the energy effectiveness, which will contribute to the
sustainability of blockchain networks, and also can help build self-governing blockchain
systems. ALSO, Al will enable the design of an inter-blockchain communication protocol
which will act as a link between different blockchains and reinvent Decentralized applications

(DApps) through the integration of intelligent features. Al and blockchain holds the key to the

development of future secure, scalable and sustainable decentralised systems.
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