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settings. Additionally, there are many standards for these
documents, some open, some proprictary. Medical records

typically stored in databases within healthcare
organizations and are rarcly accessible from outside. This
issue is especially true when patient information is stored by
healthcare providers, known as EHRs (Electronic Health
Records). In the case of PHRs (Private Health Records).
where by definition patients can manage their own medical
records, patients generally have no control over the
information stored in healthcare providers' databases.
Therefore, we address two important questions regarding
PHR: first, how patients can get a single view of their health
in a granular way, and second, how healthcare providers can
get the most up-to-date information about their patients.
Even if the changes took place elsewhere. To solve these
problems. this initiative offers a model called OmniPHR. a
proposed model for integrating PHRs that patients and
healthcare providers can use. The scientific contribution is
to provide an architectural model to support a distributed
PHR that allows patients to track their health history in a
ingle way from any device, from an

where. Healthe
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. Onto explore ways to deal with ransomware attacks
healthcare systems. In addition, the research provides
scientific benefits to researchers working in the field of
information security, healthcare institutions and security
companies. 7] Electronic health technology dominates the

world and offers many opportunitics to increase clinical
productivity and transform service delivery. But there are
growing concerns about the security of health information
and devices. The addition of to standard computer networks
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difficult to defend. Cybersecurity breaches include the theft
of health information and ransomware attacks on hospitals,
but can also include attacks on compromised medical
equipment.  Exceeding this can reduce the patient's
confidence, harm their health and threaten people's lives.
After all. cybersecurity is critical to patient safety but has
historically been weak. New rules and regulations are in
place to ease the transition. This requires cybersecurity to be
an integral part of patient safety. Changes in human
behaviour, technology and processes arc needed as a
comprchensive solution. [8] Peer-to-peer clectronic money
allows online payments to be sent directly from one party to

another without the intervention of financial institutions.
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Digital signatures provide part solution,
significant benefits are lost if a trusted third party is still
needed to prevent double spending. We propose a solution
to the dual-use problem using peer-to-peer networking
Real-time network processing by accelerating a continuou
chain of hash-based workflows, creating an immutable

record without shortening the decision-making proce

A longer chain serves not only as evidence of the
sequence, but also as evidence that it comes from a larger
amount of CPU power. As long as the majority of CPU
power is controlled by nodes that do not cooperate in the
network attack, it will create a long chain of remote
attackers.  The  network itself requires very little
configuration. Messages are broadcast on a positive basi

and nodes can move and re-enter the network at will,
allowing long-distance viewing such as event tokens in

transit. [10] Cloud computing is a new way of delivering

tools and services. Many leaders and experts believe it could
improve healthcare, benefit health research, and change the
face of health information technology. However, like all
innovations, cloud computing needs to be carefully
evaluated before adoption. This article discusses the concept
and its place in medicine, using four factors (governance,
technology, security, and law) to explore the opportunitics
and challenges of this computational approach. Planning can
be used by a healthcare organization to determine its vision,
strategy, and resource allocation when deciding to move
from traditional healthcare to cloud-based healthcare. [14]
More than five years ago, OMG proposed the Model Driven
Architecture (MDA™) to address the distinction between
dependent and independent processes in information
systems. Since then, the original concept of MDA has
cvolved and Model Driven Engineering (MDE) has been
developed to solve various problems in software or
information architecture. MDE is more general than
OMDA's recommended standards and practices for MDA.
In MDE, the concept model includes not only the OMG
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methodology exploring integration
machine learning and blockchain technology in health
involves a multi-faceted approach aimed at understanding

are

the synergistic potential and addressing the challenges
inherent in this convergence. Firstly, comprehensive
literature review and analysis are conducted to understand

the current state-of-the-art in both machine learning and
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blockchamn technology, particularly within the healthcare

This involves examining relevant research papers,
academic journals, industry reports, and case studies to
identify key trends, applications, and challenges.
Subsequently, empirical studies and experiments are
conducted to evaluate the efficacy and feasibility of
integrating machine learning algorithms with blockchain
technology for various healthcare applications. This
includes designing and implementing proof-of-concept
ate the practical utility and

projects or prototypes to demons
benefits of this

convergence.
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performance of machine learning models integrated with
blockchain technology. Overall, this methodology combines
thcoretical analysis, cmpirical studies, and stakcholder

engagement provide a holistic understanding of the

integration of machine learning and blockchain technology
in healthcare and to identify pathways for its successful

implementation and adoption.
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The integration of machine learning with blockchain

technology offers numerous benefits to the healthe:

e

Firstly, machine learning algorithms can be
leveraged for the identification of treatments and
personalized suggestions to patients based on their medical
history and current condition. By analysing vast amounts of
patient data, machine learning models can provide tailored
recommendations that improve treatment efficacy and
patient outcomes.

Additionally, machine learning techniques such as SVM

classifier, Naive Bayes, and Decision Trees enable accurate

discase prediction and outbreak detection, with results
showing impressive accuracy rates such as 98.51%. The
consensus mechanism in blockchain technology further
enhances data integrity and trustworthiness, thereby
providing a robust foundation for machine learning
applications in healthcare. Overall, the convergence of
machine learning and blockchain technology holds
tremendous potential to revolutionize healthcare by
delivering highly accurate and secure solutions that improve
practices.
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and Machine Learning tools becoming popular, people are
starting to get used to the new era. Blocks are marked with
the previous hash and timestamp and added to the current
block. people (patients) can submit their information and
share this information with the doctors (physicians) they

deal with. Doctors can be trained to predict
. data files are simple, doctors are allowed to select
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model but also XML documents, Java programs, RDBMS
data, etc. It also represents many other structures such as
Today we are looking at a new step in evolution. The
connection between MDE and DSL (Diagnostic Language)
engineering is clear. Since MDE is specific to MDA, the
DSL architecture can be viewed as a generalization ol MDE.
One of the aims of this article is to investigate the potential
for significant change in technological perf
the discussion to a practical level, we provide a list of
common problems that can be solved with classic (displayed
on objects, ete.), MDE or DSL technology. The answers to

ormance. To take

these questions will depend on the available forums (EMF,
AMMA, GME, etc.). This article presents a robust, proc
based approach that allows the use and creation of a variety
of DSLs that can help solve complex problems efficiently.
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Additionally, qualitative
interviews and surveys may be employed to gather insights
from healthcare professionals, researchers, and stakeholders

regarding their perspecti requirements, and concerns

related to adopting machine learning and blockchain
solutions in healthcare. Furthermore, collaboration with
industry partners or healthcare institutions may be
and validate the

established to access real-world datasets
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1. Blockchain: Blockchain technology ensures
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decentralized and immutable ledger where data
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transactions, such as sharing medi
patients and doctors, can be recorded securely. The use of
cryptographic hashing and consensus mechanisms ensures
data integrity and prevents unauthorized access or

tampering.
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2. Machine Learning: Machine learning algorithms play a
crucial role in healthcare by analysing large datasets to make
predictions, identify patterns, and provide personalized
recommendations. In this framework, machine learning

models can be trained on medical data stored on the
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3. Doctors: Doctors benefit from machine learning models
that can predict outbreaks, suggest treatments, and provide
insights into patient health based on data stored on the
blockchain. They can access

patient records securely, make

informed ~ decisions, and offer personalized care

Additionally, machine learning models can assist doctors in
analysing medical tests, predicting equipment maintenance
needs, and offering lifestyle recommendations to patients.
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Patients can securely upload and share their

records with doctors of their choice using
blockchain technology. Machine learning models can
analyse  patient  data  to  provide  personalized
recommendations, lifestyle advice, and clinical suggestions
to both patients and doctors. Patients can also benefit from
the collective knowledge stored on the blockchain by

accessing insights and recommendations based on similar
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5. I'ransaction Manager: 'he transaction manager ensure:
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By combining technology
learning, this framework addresses key challenges

healthcare, including data privacy, secure transactions, and
efficient data acquisition. It empowers doctors and patients

with valuable insights and recommendations while ensuring

the integrity and security of medical data transactions




image183.png
blockchain




image184.png
with




image185.png
machine




image186.png
n




image16.png




image187.png
By combining technology
learning, this framework addresses key challenges

healthcare, including data privacy, secure transactions, and
efficient data acquisition. It empowers doctors and patients

with valuable insights and recommendations while ensuring

the integrity and security of medical data transactions




image188.png




image189.png




image190.png
Login




image191.png




image192.png
Login




image193.png
Fi1g 2: Home page




image194.png
patient data and individuals (patients). Clearly, disclosure of
personal information is a critical issue managed by the data
controller. We provide an overview of how combining these
two technologies can help in the healthcare industry. (1)
Doctor (2) Patient (3) Operations Manager (4) Block (5)

Machine Learning.
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and ensures that users have the appropriate permissions to
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providing identity verification and access control, the

transaction manager enhances data privacy and security in

the healthcare sector.
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matures and becomes more widely adopted.

s application

in various sectors will continue to expand. In particular, the
extension of this model to inventory management can serve
as a potent tool in preventing fraud and optimizing supply
chain operations.
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are hikely to delve deeper

fostering scamless data cxchange and collaboration.
Morcover, the focus will be on developing privacy-
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scalable solutions to accommodate the growing volume and

complexity of data

Additionally, efforts will be directed towards integrating
federated learning techniques with blockchain technology,
enabling secure and collaborative model training across
decentralized networks. Alongside technological
innovations, the establishment of regulatory frameworks and
industry standards will be pivotal in ensuring ethical and
responsible deployment of these technologies, fostering trust

and adoption in real-world applications across diverse
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