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Preface
The AI Revolution in Networking, Cybersecurity, and Emerging Technologies offers an immersive journey 
into the world of artificial intelligence and its profound impact on key domains of technology. This 
manuscript demystifies AI’s emergence, growth, and current impact, shedding light on its revolu-
tionary applications in computer networking, cybersecurity, collaboration technologies, IoT, cloud 
computing, and other emerging technologies. 

From explaining AI’s role in managing and optimizing networks to its integral part in securing the 
digital frontier, the book offers a wealth of insights. It explores how AI is building robust bridges in 
collaboration tools and turning IoT into a super-intelligent network of devices. The reader will also 
discover how AI is transforming the cloud into a self-managing, secure, and ultra-efficient environ-
ment and propelling other technologies towards unprecedented advancements. 

Our motivation is for this book to serve as a comprehensive guide that bridges the gap between 
the complex world of artificial intelligence and its practical implications in the field of IT. We aim to 
make the profound impacts and potential of AI in various technology sectors not only understand-
able but also tangible for a wide spectrum of readers. Additionally, part of our vision is to create an 
essential resource that empowers readers to understand, navigate, and address the opportunities, 
complex challenges, and responsibilities associated with AI technologies. This book will empower 
readers, whether they are IT professionals, tech enthusiasts, business leaders, or students, with the 
necessary knowledge and insights into how AI is reshaping the IT landscape. By providing a clear, 
in-depth exploration of AI’s role in computer networking, cybersecurity, IoT, cloud computing, and 
more, we aim to equip readers to harness the power of AI in their respective fields. Ultimately, our 
motive is for this book to not only educate but also inspire—serving as a catalyst that propels  
individuals and organizations into the future of AI-integrated technology. 

This book is highly relevant for a range of audiences, given its exploration of various aspects of  
artificial intelligence and technology.  

•	 IT Professionals: Those who work in fields related to information technology, network  
management, cybersecurity, cloud computing, IoT, and autonomous systems could benefit 
from understanding how AI is revolutionizing their respective fields. 

•	 Tech Enthusiasts: Individuals with an interest in emerging technologies and future trends 
might find this book interesting due to its examination of AI’s influence on various domains. 

•	 Business Leaders & Managers: This book would be useful for executives, managers, and 
decision-makers who need to understand the implications of AI on business processes and 
strategies, particularly those related to IT. 

•	 Academics and Students: Professors, researchers, and students in fields related to  
computer science, information technology, and AI would find the book useful for research  
and educational purposes. 
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Register your copy of The AI Revolution in Networking, Cybersecurity, and Emerging Technologies 
on the InformIT site for convenient access to updates and/or corrections as they become 
available. To start the registration process, go to informit.com/register and log in or create an 
account. Enter the product ISBN (9780138293697) and click Submit.  

•	 Policy Makers: Given the increasing impact of AI on society and the economy, policymakers 
could also gain valuable insights from this book. 

•	 AI Professionals: People working in the field of AI might use this book to understand the 
broader context and applications of their work. 

http://informit.com/register
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Impact of AI in Other Emerging Technologies
We stand at the convergence of several revolutionary technologies that promise to reshape not  
just companies and governments, but the very fabric of modern society itself. The AI revolution 
is not an isolated phenomenon; it is acting as a catalyst that amplifies and integrates with other 
groundbreaking technologies, enriching their potential and accelerating their adoption. This  
chapter explains the complex interplay between AI and four other pivotal domains: quantum  
computing, blockchain technologies, autonomous vehicles and drones, and edge computing.

The fusion of AI and quantum computing has opened new dimensions in computational capabil-
ity. This could give us the tools to solve complex problems that were once considered impossible 
to crack. The interaction between these technologies holds the promise to revolutionize fields like 
cryptography, materials science, and financial modeling. AI’s convergence with blockchain could 
offer possibilities for secure, transparent, and decentralized systems. What if AI can revolutionize 
data integrity, financial transactions, and even democratic processes?

The integration of AI in self-driving cars and drones has transcended the realm of science fiction and 
entered practical implementation. You might be driving a Tesla from New York to North Carolina in 
self-driving mode or enhanced autopilot. Your car is using AI and machine learning (ML). Additionally, 
from supply chain optimization to emergency response, the impact of the combination of AI and 
transportation is definitely transformative.

By pushing AI analytics to the edge of the network, closer to where data is generated, edge com-
puting enables real-time decision-making and reduces the latency that could have catastrophic 
consequences in applications like healthcare and industrial automation. In this chapter, we explore 
these intersections and survey how AI acts as both a catalyst and a beneficiary in its relationships 
with these other transformative technologies.

7
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Executive Order on the Safe, Secure, and Trustworthy 
Development and Use of Artificial Intelligence
Before we start discussing the impact of AI in emerging technology, let’s discuss a few government 
efforts to ensure the responsible use and development of AI, recognizing its significant potential for 
both positive and negative impacts. The key objectives include solving urgent challenges, enhanc-
ing prosperity, productivity, innovation, and security, while mitigating the risks associated with AI, 
such as exacerbating societal harms, displacing workers, stifling competition, and posing national 
security threats. The United States Government emphasizes the need for a society-wide effort 
involving government, the private sector, academia, and civil society to harness AI for good and 
mitigate its risks. The executive order and related resources can be accessed at: https://ai.gov.

The impact of this Executive Order on emerging technologies, particularly AI, will be multifaceted. 
By emphasizing the need for safe and secure AI, the order will push for robust evaluations and stan-
dardized testing of AI systems. This focus on safety and security will likely influence the development 
and deployment of emerging technologies, ensuring they are reliable and ethically operated.

The order aims to promote responsible innovation and a competitive environment for AI technolo-
gies. This could lead to increased investments in AI-related education, training, and research, and 
address intellectual property challenges. The emphasis on a fair and open AI marketplace may 
encourage innovation and provide opportunities for small developers and entrepreneurs. By priori-
tizing the adaptation of job training and education to support a diverse workforce in the AI era, the 
order will likely influence how emerging technologies are integrated into the workforce. It aims to 
ensure that AI deployment improves job quality and augments human work, rather than causing 
disruptions or undermining worker rights.

The order’s focus on aligning AI policies with equity and civil rights objectives will influence how 
AI and other emerging technologies are developed and used. This may lead to more rigorous stan-
dards and evaluations to prevent AI systems from deepening discrimination or bias, thereby impact-
ing how these technologies are designed and implemented. By enforcing consumer protection laws 
and principles in the context of AI, the order will impact how emerging technologies are used in 
sectors like healthcare, financial services, education, and transportation. The emphasis on privacy 
and civil liberties will guide the development and use of technologies in ways that respect personal 
data and mitigate privacy risks.

The order’s focus on global leadership and cooperation will influence the international framework 
for managing AI’s risks. This could lead to more standardized global approaches to AI safety, security, 
and ethical use, impacting how emerging technologies are developed and deployed worldwide.

The order mentions the use of significant computing power for training AI models using primar-
ily biological sequence data, highlighting the scale and complexity involved in AI applications in 
biological contexts. The Director of the Office of Science and Technology Policy (OSTP) is tasked 
with establishing criteria and mechanisms for identifying biological sequences that could pose a 
national security risk. This includes developing standardized methodologies and tools for screening 
and verifying the performance of sequence synthesis procurement, as well as customer screening 
approaches to manage security risks posed by purchasers of these biological sequences.

https://ai.gov
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The order defines “dual-use foundation models” as AI models that could be easily modified to 
exhibit high performance in tasks posing serious risks to security, including the design, synthesis, 
acquisition, or use of chemical, biological, radiological, or nuclear weapons. This shows concern 
about the potential for AI to lower barriers to entry in creating biological threats.

The order specifically mandates actions to understand and mitigate risks of AI being misused in the 
development or use of chemical, biological, radiological, and nuclear (CBRN) threats, particularly 
focusing on biological weapons. This involves both the Secretary of Defense and the Secretary of 
Homeland Security. The order calls for an assessment of how AI can increase biosecurity risks,  
particularly those arising from generative AI models trained on biological data. It also stresses the 
importance of considering the national security implications of using data associated with patho-
gens and omics studies for training generative AI models, with a view to mitigating these risks.

These efforts are set to significantly influence the landscape and impact of AI in emerging technolo-
gies. By establishing a framework that prioritizes safety, security, responsible innovation, and equi-
table practices, the order will guide the ethical development and deployment of these technologies. 
It emphasizes robust testing, privacy protection, and the integration of AI in a manner that benefits 
society while mitigating risks such as discrimination, bias, and threats to civil liberties. Additionally, 
the focus on encouraging a competitive AI marketplace, supporting workforce development, and 
engaging in global cooperation suggests a future where AI and related technologies are not only 
technologically advanced but also socially responsible and aligned with broader human values. This 
approach is intended to shape the direction of technological innovation, ensuring that it advances 
in tandem with ethical standards and societal needs.

AI in Quantum Computing
In Chapter 3, “Securing the Digital Frontier: AI’s Role in Cybersecurity,” we explored how quantum 
computing, and particularly post-quantum cryptography with quantum key distribution (QKD), repre-
sents a cutting-edge field of study that leverages the principles of quantum physics to enable secure 
communication. AI can enhance quantum cryptography, such as in QKD, by optimizing protocols and 
improving security against quantum attacks. In addition to enhancing quantum cryptography like 
QKD, AI can contribute to quantum computing in the following areas (among others):

•	 Quantum algorithm development

•	 Quantum hardware optimization

•	 Simulation and modeling

•	 Control and operation

•	 Data analysis and interpretation

•	 Resource optimization

•	 Quantum machine learning

Let’s explore these in more detail.
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Quantum Algorithm Development

Quantum algorithms promise groundbreaking advancements in a variety of domains, including 
cryptography, materials science, and optimization problems. However, the design and optimization 
of these algorithms remain a significant challenge. This is where AI can provide some value added 
and benefits. With their ability to analyze complex systems and optimize parameters, AI implemen-
tations can become a pivotal player in the field of quantum algorithm development.

Quantum computing algorithms offer unique advantages over their classical counterparts in solving 
specific problems. Although the field is continually evolving, some algorithms have already gained 
prominence due to their innovative capabilities. The following are some of the most common and 
historical quantum computing algorithms:

•	 Shor’s algorithm: Developed by Peter Shor, this algorithm is known for its ability to factorize 
large composite numbers exponentially faster than the best-known classical algorithms. Its 
efficiency poses a significant threat to RSA encryption in modern cryptography. The original 
paper describing Shor’s algorithm can be found at https://arxiv.org/abs/quant-ph/9508027.

•	 Grover’s algorithm: Invented by Lov Grover, this algorithm provides a quadratic improvement 
over classical algorithms for unsorted database searching. You can learn more about the origi-
nal research into Grover’s algorithm at https://arxiv.org/abs/quant-ph/9605043. You can interact 
with a demonstration of how a quantum circuit is implementing Grover’s search algorithm at 
https://demonstrations.wolfram.com/QuantumCircuitImplementingGroversSearchAlgorithm.

Figure 7-1 demonstrates how the quantum circuit changes when a Grover’s iteration is added. 
The diagram in Figure 7-1 illustrates a quantum memory register containing four qubits, where 
three qubits are originally prepared in the state |0〉 and one ancillary qubit is in the state |1〉. 
(You can interact with this illustration at wolfram.com.)

•	 Quantum Fourier transform (QFT): QFT is a quantum analog of the classical fast Fourier 
transform (FFT). It serves as a subroutine in several other quantum algorithms, most  
notably in Shor’s algorithm. You can learn more about the QFT algorithm at https:// 
demonstrations.wolfram.com/QuantumFourierTransformCircuit/.

•	 Variational quantum eigensolver (VQE): This algorithm is useful for solving problems related 
to finding ground states in quantum systems. It is often used in chemistry simulations to under-
stand molecular structures. The VQE paper can be found at https://arxiv.org/abs/2111.05176. 
You can also access a detailed explanation of VQE at https://community.wolfram.com/groups/-
/m/t/2959959.

•	 Quantum approximate optimization algorithm (QAOA): An algorithm developed for solv-
ing combinatorial optimization problems, QAOA has applications in logistics, finance, and ML. 
It approximates the solution for problems where finding the exact solution is computationally 
expensive. The QAOA original research paper can be found at https://arxiv.org/abs/1411.4028.

•	 Quantum phase estimation: This algorithm estimates the eigenvalue of a unitary operator, 
given one of its eigenstates. It serves as a component (a subroutine) in other algorithms, such 

https://arxiv.org/abs/quant-ph/9508027
https://arxiv.org/abs/quant-ph/9605043
https://demonstrations.wolfram.com/QuantumCircuitImplementingGroversSearchAlgorithm
http://wolfram.com
http://emonstrations.wolfram.com/QuantumFourierTransformCircuit/
https://arxiv.org/abs/2111.05176
https://community.wolfram.com/groups/-/m/t/2959959
https://community.wolfram.com/groups/-/m/t/2959959
https://arxiv.org/abs/1411.4028
http://emonstrations.wolfram.com/QuantumFourierTransformCircuit/
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as Shor’s Algorithm, and quantum simulations. You can obtain additional information about 
the quantum phase estimation implementation at https://quantumalgorithmzoo.org/#phase_
estimation.

H H

HH X X

H HX

X

X

X X XZ Z

HX X

X

X

H H HX X X

HX

HX

H X

H XH

H

X

Number of qubits: n

Hidden item: k

Number of iterations: m

2

0 1 2 3 5 6 7

4

1 2 3

Optimal number of iterations: 2

Probability distribution in the final state

Probability takes a maximum P = 0.97 for x = 4

P

1.0
0.8
0.6
0.4
0.2

0 1 2 3 4 5 6 7

|0〉 |b1〉

|b2〉

|b3〉

|b4〉

|0〉

|0〉

|1〉

|x〉 ≡ |b1,b2,b3

4

3

Figure 7-1 
A Demonstration of Grover’s Search Algorithm

•	 Quantum walk algorithms: Quantum walks are the quantum analogs of classical random 
walks and serve as a foundational concept for constructing various quantum algorithms. 
Quantum walks can be used in graph problems, element distinctness problems, and more. 
You can access the quantum walk algorithm original paper at: https://arxiv.org/abs/quant-
ph/0302092.

•	 BB84 protocol: Although it’s primarily known as a quantum cryptography protocol rather 
than a computation algorithm, BB84 is important because it provides a basis for QKD, secur-
ing communications against eavesdropping attacks, even those using quantum capabilities. 
A detailed explanation of the BB84 protocol can be found at https://medium.com/quantum-
untangled/quantum-key-distribution-and-bb84-protocol-6f03cc6263c5.

https://quantumalgorithmzoo.org/#phase_estimation
https://quantumalgorithmzoo.org/#phase_estimation
https://arxiv.org/abs/quant-ph/0302092
https://arxiv.org/abs/quant-ph/0302092
https://medium.com/quantum-untangled/quantum-key-distribution-and-bb84-protocol-6f03cc6263c5
https://medium.com/quantum-untangled/quantum-key-distribution-and-bb84-protocol-6f03cc6263c5
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•	 Quantum error-correction codes: Although not algorithms in the traditional sense, quan-
tum error-correction codes like the Toric code and the Cat code are essential for creating 
fault-tolerant quantum computers, mitigating the effects of decoherence and other errors. 
The quantum error-correction codes research paper can be accessed at https://arxiv.org/
abs/1907.11157.

•	 Quantum machine learning algorithms: This class of algorithms is designed to speed up clas-
sical ML tasks using quantum computing. Although this field is still in a nascent stage, it has gar-
nered considerable interest for its potential to disrupt traditional ML techniques. You can access 
a research paper that surveys quantum ML algorithms at https://arxiv.org/abs/1307.0411.

NOTE  Each of these algorithms offers specific advantages and applicability across various domains, from 
cryptography and optimization to simulation and ML. As quantum computing matures, it’s likely that we will 
see the development of many more specialized algorithms that leverage the unique capabilities of quantum 
systems.

Quantum computing operates on entirely different principles than classical computing, utilizing 
quantum bits or “qubits” instead of binary bits. While quantum computers promise to perform  
certain tasks exponentially faster, they come with their own set of challenges, such as error rates 
and decoherence. Additionally, the quantum world abides by different rules, making it inherently 
challenging to develop algorithms that can leverage the full potential of quantum processors.

Algorithmic Tuning and Automated Circuit Synthesis

Traditional quantum algorithms like Shor’s algorithm for factorization or Grover’s algorithm for 
search are efficient but often rigid in their construction. AI can offer dynamic tuning of these algo-
rithms by optimizing the parameters to adapt to specific problems or hardware configurations. This 
level of customization can pave the way for more robust and versatile quantum algorithms, making 
quantum computing more accessible and applicable in real-world scenarios.

One of the most promising opportunities for applying AI in quantum computing is automated cir-
cuit synthesis. AI can assist researchers in finding the most efficient way to arrange the gates and 
qubits in a quantum circuit. For example, ML algorithms can analyze different circuit designs and 
suggest improvements that can result in faster and more reliable quantum computations. This task 
would be practically impossible for humans to perform at the same rate and level of complexity.

Hyperparameter Optimization, Real-Time Adaptation, and Benchmarking for  
Performance Analysis

Like their classical counterparts, quantum algorithms have hyperparameters that need fine-tuning 
to ensure their optimal performance. AI-driven optimization techniques such as grid search, random 
search, or even more advanced methods like Bayesian optimization can be used to find the optimal 
set of hyperparameters for a given quantum algorithm. This fine-tuning can result in significantly 
faster computational speeds and more accurate results.

https://arxiv.org/abs/1907.11157
https://arxiv.org/abs/1907.11157
https://arxiv.org/abs/1307.0411
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In a quantum environment, system conditions can change rapidly due to factors like external noise 
or decoherence. AI models trained on monitoring quantum systems can adapt their algorithms in 
real time to account for these changes. These AI-driven adaptive algorithms can make quantum 
computing systems more resilient and consistent in performance.

AI can also assist in the comparative analysis and benchmarking of different quantum algorithms. 
By training ML models on a range of metrics such as speed, reliability, and resource utilization, it 
becomes easier to evaluate the efficiency of different algorithms, thereby guiding further research 
and development efforts.

How AI Can Revolutionize Quantum Hardware Optimization
Quantum computers operate using quantum bits (qubits) which are notoriously prone to errors due 
to quantum noise and decoherence. The susceptibility of qubits to environmental conditions creates 
a high error rate, which can greatly affect computational results. In addition, quantum computers are 
extremely sensitive to physical parameters like electromagnetic pulses and temperature. Proper cali-
bration and tuning of these parameters are necessary for the efficient and accurate performance of 
quantum algorithms.

ML algorithms and AI implementations can model the error patterns observed in qubits, identifying 
the types and frequencies of errors that occur. This predictive modeling helps engineers preemp-
tively apply error-correction measures, thereby increasing the reliability of quantum computations.

Quantum error-correction codes protect quantum states from errors without collapsing them. AI 
can fine-tune these codes, making them more efficient and robust. Algorithms can analyze and 
adjust the mathematical properties of the codes, enhancing their error-correcting capabilities. AI 
algorithms can determine which error-correction codes are most suitable for specific tasks or under 
particular conditions, optimizing the error-correction process in real time.

Advanced ML techniques such as anomaly detection can identify unconventional patterns in qubit 
behavior that might escape traditional error-correction algorithms, further increasing system robustness.

Calibration involves a multitude of variables, from the shape and amplitude of control pulses to 
timing sequences. AI algorithms can scour this high-dimensional space to find the optimal set of 
parameters, automating what would be a near-impossible task for humans. AI can adjust the system 
parameters in real time, adapting to any drifts or changes in the system environment. This dynamic 
calibration ensures that quantum computations are performed under optimal conditions.

What about automated benchmarking? AI can validate the effectiveness of the calibration by run-
ning a series of benchmark tests, comparing the results against established standards or previous 
performance metrics.

AI can assist in simulating quantum mechanical systems to design new materials with desirable  
properties. In particular, it can optimize simulation parameters and interpret simulation results, 
making quantum simulations more efficient and informative.
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Control Operation and Resource Optimization

AI algorithms can dynamically adapt control strategies to improve the reliability and performance of 
quantum operations. In real-world quantum experiments, AI has been shown to facilitate the auto-
matic tuning of devices and systems, thereby saving researchers valuable time.

In addition, AI can be applied to analyze experimental data while filtering out noise and improving 
the quality of quantum measurements. ML algorithms can sift through complex quantum data to 
find subtle patterns or insights that might not be immediately obvious to human researchers.

AI can optimize how tasks are divided between classical and quantum processors to make the most 
effective use of computational resources. The AI algorithms can optimize routing and improve the  
efficiency of quantum networks, similar to how they can be applied to enhance QKD.

Data Analysis and Interpretation

Quantum Machine Learning: Leveraging AI Research to Uncover Quantum Advantages 
in ML Tasks

Let’s explore how AI research can help identify areas where quantum computing can offer advan-
tages over classical computing in ML tasks. We will also delve into the development of quantum 
algorithms that can be incorporated into classical ML models for enhanced performance. AI algo-
rithms can be used to analyze the computational complexity and resource requirements of different 
ML tasks. Through such analysis, researchers can identify which tasks are most suitable for quantum 
computing solutions.

AI can assist in selecting the quantum features that are most relevant for a particular ML model, 
thereby reducing the dimensionality of the problem and making it more manageable for quantum 
algorithms. ML techniques can be used to optimize the parameters of quantum algorithms, making 
them more efficient and effective.

Quantum principal component analysis (qPCA) can perform dimensionality reduction much faster 
than its classical counterpart can. It is particularly useful in big data scenarios, where classical PCA 
becomes computationally expensive. You can learn more about qPCA from the research paper at 
the following site: https://arxiv.org/abs/1307.0401.

Quantum support vector machines (SVMs) can solve the optimization problem in polynomial 
time, offering a significant speed advantage over classical SVMs for certain datasets. In addition, 
quantum neural networks (QNNs) can leverage the principles of quantum mechanics to perform 
complex computations more efficiently. They are particularly useful for tasks that require the 
manipulation of high-dimensional vectors. The following paper introduces some of the concepts 
of QNN: https://arxiv.org/abs/1408.7005.

TIP  Another approach is to create hybrid models that use classical algorithms for tasks where they are 
more efficient and quantum algorithms where they offer advantages.

https://arxiv.org/abs/1307.0401
https://arxiv.org/abs/1408.7005
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Quantum algorithms can be incorporated as subroutines in classical ML models. For instance, a 
qPCA subroutine can be used in a classical neural network model. Quantum algorithms can act as 
accelerators for specific tasks within a classical ML pipeline, such as optimization or feature selection.

AI in Blockchain Technologies
Blockchain is a decentralized, distributed ledger technology that enables secure and transparent 
transactions. It eliminates the need for intermediaries, making transactions faster and more cost-
effective. Blockchain technologies can ensure the integrity and security of the data that AI algorithms 
use. This is particularly important in fields like healthcare and finance, where data integrity is crucial.

TIP  AI can operate on decentralized networks powered by blockchain, making the AI algorithms more 
robust and less susceptible to attacks.

Automating the Execution of Smart Contracts with AI

Smart contracts have revolutionized the way we think about contractual agreements. These self-
executing contracts, in which the terms are directly written into code, have emerged as a cornerstone 
of blockchain technology. The blockchain technology ensures that they are both immutable and 
transparent. However, the integration of AI into this domain can take smart contracts to the next level 
by automating their execution and making them more intelligent. This section explores how AI can 
automate the execution of smart contracts, as well as the benefits and challenges of this integration.

AI can play a significant role in automating the execution of smart contracts. By integrating ML 
algorithms and data analytics, AI models could make smart contracts more dynamic and more 
adaptable to real-world conditions. AI algorithms can make decisions based on predefined condi-
tions, triggering the execution of certain clauses in the smart contract. AI models can also provide 
dynamic adaptation benefits. The AI technology can adapt the terms of the contract based on real-
time data, such as market conditions, thereby automating complex decision-making processes. AI 
models could also be fine-tuned to automatically verify the conditions that trigger the execution of 
a smart contract, reducing the need for third-party verification.

Figure 7-2 illustrates how AI can process and analyze smart contract data much faster than humans 
ever could, making the execution of contracts more efficient.

Automating the execution of smart contracts eliminates the need for intermediaries, which in turn 
reduces transaction costs. AI algorithms can detect fraudulent activities and anomalies, adding an 
extra layer of security to smart contracts.

However, there are a few challenges in this application area. The integration of AI into smart con-
tracts can make them more complex and harder to understand. The AI models also require access to 
data, which could raise privacy concerns.
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As an example, consider a use case in the real estate industry. Automated, AI-driven smart contracts 
can handle everything from property listings to the final sale, adapting to market conditions.

Another use case is in the supply chain. Smart contracts can automatically validate the receipt of  
delivered goods and trigger payments, with AI algorithms optimizing this process.

AI processing and analyzing smart contracts at scale

Smart Contracts

AI Model

Figure 7-2 
AI Processing and Analyzing Smart Contracts

AI models could also assess claims data and automatically execute payouts when certain conditions 
are met. The integration of AI and smart contracts remains in its infancy at the moment, but it holds 
immense promise for making contracts smarter, more efficient, and more secure.

Could We Optimize Blockchain Mining Through AI Algorithms?

One of the most significant challenges that blockchain networks face is the resource-intensive 
nature of mining. The process of mining, which involves solving complex mathematical problems 
to validate transactions and add them to the blockchain, consumes vast amounts of computational 
power and energy.

The traditional proof-of-work (PoW) mining algorithms, such as those used in Bitcoin, require sig-
nificant computational power. This has led to an enormous energy footprint, comparable to that 
of some small countries. The need for specialized hardware such as application-specific integrated 
circuits (ASICs) and graphics processing units (GPUs) has made mining inaccessible to average users. 
The time and resources required for mining limit the number of transactions that can be processed, 
affecting the scalability of the network.
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AI algorithms could predict the most efficient way to allocate resources for mining, based on  
factors such as network traffic, transaction volume, and hardware capabilities. In consequence,  
mining power could be used where it’s most needed.

AI models could be used to dynamically adjust the difficulty level of mining problems, ensuring that 
the network remains secure without wasting computational resources. ML algorithms may be able 
to facilitate more efficient pooling strategies among miners, optimizing the use of computational 
power across the network. AI models could also manage the energy usage of mining farms, auto-
matically switching off unnecessary systems and optimizing cooling solutions.

Many people are trying to use ML to optimize Bitcoin mining. These algorithms analyze vast data-
sets to predict the best times to mine, based on energy costs and network difficulty. Ethereum, for 
example, is exploring the integration of AI algorithms to make its transition to proof-of-stake (PoS) 
more efficient, further reducing the network’s energy consumption.

Additional Use Cases in Healthcare, Supply Chain Management, Financial Services, and 
Cybersecurity

The integration of AI models with medical records stored on a blockchain could revolutionize health-
care by providing more personalized, secure, and efficient treatment plans. With this approach, medi-
cal records would be stored on a blockchain, ensuring that they are immutable and tamper-proof. 
Blockchain’s decentralized nature could be leveraged to ensure that patients control who can access 
their medical records. Different healthcare providers could access the blockchain to update medical 
records, ensuring they and other providers have a comprehensive view of the patient’s history.

In such a system, AI algorithms could pull data from the blockchain after receiving permission from 
the patient or healthcare provider. The AI would clean and structure the data for analysis, by per-
forming normalization, handling missing values, and accomplishing feature extraction. ML models 
could be applied to identify patterns and correlations in the medical data. For example, they might 
find that certain combinations of symptoms, medical history, and genetic factors are indicative of 
specific conditions. The AI system could then predict the likely progression of diseases or condi-
tions based on current and historical data. Algorithms could suggest personalized treatment plans, 
including medication types, dosages, and lifestyle changes.

As the patient undergoes treatment, updates would be made to the blockchain. The AI model 
would continually learn from new data, refining its predictions and recommendations. The treat-
ment plan can be dynamically adjusted based on real-time data and the AI’s evolving understand-
ing of the patient’s condition. Figure 7-3 illustrates an example of this concept.

Both the blockchain and AI algorithms must comply with data protection regulations like the Health 
Insurance Portability and Accountability Act (HIPAA) in the United States. Such algorithms could 
be used to automate permissions and ensure only authorized personnel can access specific data. 
Blockchain provides a transparent audit trail, which can be crucial for accountability and in case of any 
cybersecurity incidents. Care must be taken to ensure the AI algorithms do not inherit biases present in 
the training data. Patients should be fully informed about how their data will be used and analyzed.
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What about in the supply chain? Blockchain and AI can be used for tracking the movement of 
goods. Blockchain provides a decentralized, immutable ledger that records every transaction or 
movement of goods. This ensures that all parties in the supply chain have access to the same infor-
mation, enhancing transparency and traceability. Smart contracts (i.e., self-executing contracts with 
the terms directly written into code) can be used to automate various processes such as payments, 
receipts, and compliance checks, thereby reducing manual errors and inefficiencies. The blockchain 
can be updated in real time as goods move from one point to another. This enables quick identifica-
tion and resolution of issues such as delays or lost shipments.

Blockchain
Storage

AI Data
Aggregation

Pattern
Recognition

Treatment
Recommendation

Audit TrailFeedback Loop

Model Update

Data Privacy Healthcare
Providers

InteroperabilityImmutable Records

Data Preprocessing

Predictive Analysis

Dynamic Adjustment

Treatment Monitoring

Figure 7-3 
AI and Blockchain in Healthcare
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Blockchain can be used to verify the authenticity of products by providing a complete history of its  
journey from the manufacturer to the end user. The immutable nature of blockchain makes it nearly 
impossible to tamper with the data, reducing the chances of fraud and theft.

AI can be used in combination with blockchain technology to accelerate many tasks in the supply 
chain, as illustrated in Figure 7-4.

Movement of Goods in the Supply Chain

Smart
Contracts and
Inventory

Figure 7-4 
AI and Blockchain in the Supply Chain

AI models can analyze historical data to predict future demand, helping companies to better plan 
their inventory and shipping schedules. These models can analyze a variety of factors, such as traffic 
conditions, weather, and road closures, to determine the most efficient route for shipments, thereby 
saving time and fuel costs. AI can also help in determining the most cost-effective shipping meth-
ods and carriers based on real-time data, which can significantly reduce shipping costs. AI-powered 
robots and systems can manage inventory more efficiently, reducing the costs associated with  
warehousing.

AI algorithms can continuously monitor the condition of goods in transit, alerting the interested 
parties about problematic issues such as temperature fluctuations or potential damage, and allow-
ing them to take proactive measures. Figure 7-5 explains which tasks might benefit from the combi-
nation of blockchain and AI.

The intersection between AI and blockchain can also be a powerful force in enhancing security, 
especially in detecting fraudulent activities and monitoring for unusual activities in real time. AI 
algorithms can analyze transaction patterns over time to identify anomalies or irregularities that 
might indicate fraudulent activities. Unlike traditional methods that may involve periodic checks, AI 
can analyze transactions in real time, allowing for immediate detection and action. Advanced ML 
models can be trained to recognize the characteristics of fraudulent transactions, with the models 
becoming more accurate over time as they are exposed to more data.

Natural language processing (NLP) can also be performed to analyze textual data such as smart con-
tract codes or transaction notes to identify suspicious language and hidden loopholes. The AI system 
could assign risk scores to transactions based on factors such as the transaction amount, the reputa-
tions of the parties involved, and the nature of the transaction, allowing for prioritized scrutiny.
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AI technology can be applied to monitor the data packets being sent and received within the 
blockchain network to identify any unusual or unauthorized data transfers. By understanding the 
normal behaviors of users and nodes within the blockchain network, AI can quickly identify abnor-
mal behaviors that deviate from the established patterns. Upon detecting unusual activities, the 
AI model can automatically send alerts to administrators or even take predefined actions such as 
temporarily blocking a user or transaction. AI can also be used to audit the smart contracts that 
automate transactions within the blockchain, a process that can help in identifying vulnerabilities or 
malicious code within the contracts.

Goods Manufactured

Goods Recorded

Route Optimization Goods Shipped

Dynamic Pricing Goods Received

Automated
Warehousing

Inventory
Management

Payment via Smart
Contract

AI Blockchain

BlockchainAI

BlockchainAI
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Figure 7-5 
Examples of AI and Blockchain Supply Chain Tasks
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AI in Autonomous Vehicles and Drones
From self-driving cars navigating bustling cityscapes to drones performing surveillance or delivering 
packages, the role of AI in autonomous transportation is indisputable. Let’s explore how AI is shap-
ing these two domains and the ethical considerations that arise.

Self-driving cars use a combination of sensors—for example, LiDAR, radar, and cameras—to gather 
data about their environment. AI algorithms then integrate this data to create a cohesive view of 
the surroundings, aiding in navigation and obstacle avoidance. AI models are at the core of the 
decision-making process in autonomous vehicles. These algorithms take into account key factors 
such as road conditions, traffic signals, and pedestrian movements to make split-second decisions 
that can be crucial for safety.

Using ML algorithms, autonomous vehicles can predict the actions of other vehicles and pedestrians. 
This helps in proactive decision-making, reducing the likelihood of accidents. Over time, AI algorithms 
will learn from millions of miles of driving data, improving their decision-making and predictive capa-
bilities. This iterative learning is vital for the adaptability and reliability of autonomous vehicles.

Drones equipped with AI can autonomously navigate through complex environments. This ability is 
particularly useful in applications such as forest monitoring, search and rescue, and military surveil-
lance. Advanced ML algorithms enable drones to recognize objects or individuals.

These capabilities may also have significant benefits in sectors like agriculture, where drones can 
identify unhealthy crops, and in security, where they can spot intruders. Drones generate enormous 
amounts of data. AI algorithms can analyze this data in real time, providing valuable insights during 
tasks such as environmental monitoring and infrastructure inspection. AI enables drones to work 
in a swarm, coordinating with each other to accomplish tasks more efficiently. This collaboration is 
useful in applications like agriculture, disaster relief, and even entertainment.

The data collected by autonomous vehicles and drones can be sensitive in nature, so ensuring its 
privacy and security is a critical concern. AI algorithms can make mistakes—and in the context of 
autonomous vehicles and drones, these mistakes can be fatal. Rigorous testing and validation are 
necessary to ensure safety. Automation through application of AI technologies could also result in 
significant job losses in sectors like transportation and logistics.

AI in Edge Computing
The Internet of Things (IoT) introduces three technical requirements that challenge the centralized 
cloud computing paradigm and create a need for an alternative architecture:

1.	 Handling the data deluge: The billions of IoT devices that are projected to be connected to 
the Internet will collectively create massive amounts of data. These devices will be deployed 
across a wide geographic footprint, and the data that they generate needs to be collected, 
aggregated, analyzed, processed, and exposed to consuming systems and applications. 
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