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Abstract:

In the realm of cybersecurity, bolstering the adaptability of force chains against implicit pitfalls is consummate.
This study delves into the realm of prophetic analytics, employing advanced machine literacy ways including
CatBoost, XGBoost, and mounding Classifier. using a comprehensive dataset encompassing a plethora of features
similar as IsBeta, RtpStateBitfield, and AVProductStatesldentifier, among others, the exploration aims to develop
robust models able of vaticinating cyber pitfalls. By checking pointers suchlike HasDetections andWdft IsGamer,
the models strive to identify patterns reflective of implicit security breaches. Through scrupulous analysis of
attributes like Firewall status andCensus_OSBuildNumber, the study seeks to give practicable perceptivity for
enhancing cyber force chain security. By integrating different classifiers, this exploration trials to offer a
multifaceted approach to trouble discovery, thereby fortifying the cyber structure against arising pitfalls and icing

the integrity of force chain networks.
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Introduction:

In moment's connected digital geography, the security of cyber force chains is of consummate significance. The
proliferation of cyber pitfalls poses significant challenges to associations, challenging visionary measures to guard
their networks and data. Prophetic analytics, powered by advanced machine learning algorithms, offers a promising
approach to bolstering cyber force chain security[1]. This study explores the efficacity of prophetic analytics in
vaticinating cyber pitfalls, exercising sophisticated ways similar as CatBoost, XGBoost, and mounding Classifier.

The exploration leverages a rich dataset comprising different features, including IsBeta, RtpStateBitfield, and
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AVProductStatesldentifier, among others. These features serve as critical pointers of implicit security
vulnerabilities within force chain networks. By assaying attributes similar as HasDetections andWdft_IsGamer, the
models aim to identify patterns reflective of cyber pitfalls, enabling preemptive mitigation strategies. likewise, the
study delves into the complications of Firewall status andCensus_OSBuildNumber, anatomizing their impact on
cyber force chain security. By examining these attributes in confluence with other applicable variables, the
exploration trials to give practicable perceptivity for enhancing adaptability against arising pitfalls. A crucial aspect
of this exploration lies in its holistic approach to trouble discovery. By integrating different classifiers, including
Gradient Boost( GB) and AdaBoost, the study aims to develop robust models able of detecting a wide range of
cyber pitfalls. This multifaceted approach not only enhances the delicacy of trouble vaticination but also strengthens
the overall cyber structure adaptability. In substance, this design seeks to advance our understanding of prophetic
analytics in the environment of cyber force chain security. By employing the power of machine literacy and
comprehensive datasets, it aims to equip associations with the tools and perceptivity necessary to proactively

alleviate cyber pitfalls and guard their force chain networks.
Research Objectives

The ideal of this study is to harness advanced prophetic analytics ways to enhance the security of force chains
against cyber pitfalls. By exercising machine literacy algorithms similar as CatBoost, XGBoost, and mounding
Classifier, the exploration aims to develop robust models able of vaticinating implicit cyber pitfalls. The analysis
will concentrate on a comprehensive dataset that includes colorful features similar as IsBeta, RtpStateBitfield, and
AVProductStatesldentifier, among others[2]. By examining these features, the study seeks to identify patterns and
pointers that could gesture security breaches. The ultimate thing is to give practicable perceptivity that will help
ameliorate cyber force chain security and fortify the structure against arising pitfalls, thereby icing the integrity and
adaptability of force chain networks.

Methodology

The methodology for this study involves several crucial way to develop robust prophetic models for enhancing
cyber force chain security. originally, data collection focuses on assembling a comprehensive dataset that includes
critical features similar as IsBeta, RtpStateBitfield, AVProductStatesidentifier, HasDetections,Wdft_IsGamer,
Firewall status, andCensus_OSBuildNumber[3]. The dataset undergoes rigorous preprocessing, including data
drawing to remove duplicates and handle missing values, and point engineering to enhance prophetic power through
normalization, categorical encoding, and the generation of new features grounded on sphere knowledge and

exploratory data analysis.

The coming phase involves model development, where three advanced machine literacy ways CatBoost, XGBoost,
and mounding Classifier — are named for their robustness in handling structured data and landing complex patterns.
Each algorithm undergoes training with hyperparameter tuning andcross-validation to optimize performance and
insure conception to unseen data. The mounding ensemble system combines the strengths of CatBoost and XGBoost

models, using their prognostications as inputs to a meta- model to ameliorate overall prophetic delicacy.
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Model evaluation is conducted using criteria similar as delicacy, perfection, recall, F1- score, and AUC- ROC to
give a comprehensive assessment of the models' capability to read cyber pitfalls. confirmation with a separate test
dataset ensures that the models aren't overfitted and can effectively prognosticate pitfalls in real- world scripts. The
best- performing model is also stationed into a product terrain, integrated into the being cyber force chain security
structure for real- time trouble discovery and response. nonstop monitoring and conservation are enforced to insure

the model's effectiveness over time, with regular updates and retraining as new data becomes available.

The results and analysis phase highlights the models’ success in relating patterns reflective of implicit security
breaches, furnishing practicable perceptivity for enhancing cyber force chain security. By assaying attributes like
Firewall status andCensus_OSBuildNumber, associations can apply targeted measures to strengthen their cyber
structure. The proposed system's performance is compared with being prophetic analytics styles, demonstrating its
superiority in delicacy, rigidity, and comprehensive trouble discovery. [4]This methodology underscores the
significance of advanced machine literacy ways in vaticinating cyber pitfalls and offers a robust frame for
continuously perfecting cyber force chain security against arising pitfalls.

Significance:

The significance of the study on "CYBER THREAT PREDICTIVE ANALYTICS FOR IMPROVING CYBER
SUPPLY CHAIN SECURITY" is rooted in its potential to enhance the resilience of supply chains against cyber
threats using advanced machine learning techniques like CatBoost, XGBoost, and Stacking Classifier. By
leveraging a comprehensive dataset and analyzing various cybersecurity features, the research aims to develop
robust models for forecasting potential security breaches[5]. The study provides actionable insights for fortifying
cyber infrastructure, ensuring the integrity of supply chain networks, and contributing to ongoing efforts in

improving cybersecurity in supply chain management

Review Of Literature

The review of literature for the document "CYBER THREAT PREDICTIVE ANALYTICS FOR IMPROVING
CYBER SUPPLY CHAIN SECURITY" encompasses several key studies that highlight the importance and

methodologies of using machine learning for cyber threat prediction and security enhancement in supply chains[6]:

1. Cybersecurity in Supply Chains: Yeboah-Ofori and Islam (2019) investigated cybersecurity threat
modeling in supply chain environments. Their research highlighted the challenges posed by increased
interdependencies among supply chain stakeholders and proposed using the STIX threat model to analyze

and report cyber threats effectively.

2. Risk Prediction in Cyber Ecosystems: Bilge et al. (2017) introduced Risk Teller, a system designed to
predict the risk of cyber incidents by analyzing binary file appearance logs on machines. This method aimed

to quantify risk levels and devise proactive measures to mitigate potential cyber threats.
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3. Machine Learning for Power Systems: Hink et al. (2014) evaluated machine learning methods for
distinguishing between power system disturbances and cyber-attacks. The study focused on enabling human
decision-makers by providing tools to discriminate between natural events and malicious attacks, enhancing

the resilience of power systems against cyber threats.

4. Research Gap:

The research identifies a gap in existing literature regarding the application of advanced machine learning
techniques, specifically CatBoost, XGBoost, and Stacking Classifier, for enhancing cyber supply chain security.
While previous studies have focused on conventional security tools and single classifier models, there is a lack of
comprehensive approaches that amalgamate multiple classifiers to improve threat detection accuracy. This study
aims to fill this gap by developing robust predictive models that analyze a diverse set of cybersecurity features to
forecast potential threats, thereby providing actionable insights to fortify cyber infrastructure and ensure the

integrity of supply chain networks.
5.System Methodology:

The system methodology for the proposed approach to improving cyber supply chain security involves several key
steps. Initially, the system integrates multiple machine learning algorithms, namely CatBoost, Stacking Classifier,
Gradient Boost (GB), and AdaBoost, to enhance predictive analytics capabilities. The methodology starts with data
collection and preprocessing, where comprehensive datasets containing features such as IsBeta, Rtp StateBitfield,

and AVProductStatesldentifier are prepared. This step ensures the data is clean and suitable for training the models.

Next, the system employs the selected machine learning algorithms to analyze the preprocessed data and build
predictive models. Each algorithm contributes its strengths to improve the overall accuracy and robustness of the
threat detection system. The models are trained and validated to ensure they can accurately forecast potential

security breaches.

Finally, the system integrates the outputs of these models to provide a multifaceted approach to threat detection. By
combining the predictions from various classifiers, the system enhances its ability to identify and mitigate emerging

cyber threats, thereby fortifying the cyber infrastructure of supply chain networks
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The significance of the study on" CYBER trouble PREDICTIVE ANALYTICS FOR IMPROVING CYBER
SUPPLY CHAIN SECURITY" is embedded in its implicit to enhance the adaptability of force chains against cyber
pitfalls using advanced machine literacy ways like CatBoost, XGBoost, and mounding Classifier. By using a
comprehensive dataset and assaying colorful cybersecurity features, the exploration aims to develop robust models
for soothsaying implicit security breaches. The study provides practicable perceptivity for fortifying cyber structure,
icing the integrity of force chain networks, and contributing to ongoing sweats in perfecting cybersecurity in force

chain operation

Review Of Literature

The review of literature for the document" CYBER trouble PREDICTIVE ANALYTICS FOR IMPROVING
CYBER SUPPLY CHAIN SECURITY" encompasses several crucial studies that punctuate the significance and

methodologies of using machine literacy for cyber trouble vaticination and security improvement in force chains[7]

1. Cybersecurity in Supply Chains Yeboah- Ofori and Islam( 2019) delved cybersecurity trouble modeling in force
chain surroundings. Their exploration stressed the challenges posed by increased interdependencies among force

chain stakeholders and proposed using the STIX trouble model to dissect and report cyber pitfalls effectively.

2. Threat vaticination in Cyber Ecosystems Bilge etal.( 2017) introduced Risk Teller, a system designed to
prognosticate the threat of cyber incidents by assaying double train appearance logs on machines. This system

aimed to quantify threat situations and concoct visionary measures to alleviate implicit cyber pitfalls.
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3. Machine literacy for Power Systems Hink etal.( 2014) estimated machine literacy styles for distinguishing
between power system disturbances andcyber-attacks. The study concentrated on enabling mortal decision- makers
by furnishing tools to distinguish between natural events and vicious attacks, enhancing the adaptability of power

systems against cyber pitfalls.
Exploration Gap

The exploration identifies a gap in being literature regarding the operation of advanced machine literacy ways,
specifically CatBoost, XGBoost, and mounding Classifier, for enhancing cyber force chain security. While former
studies have concentrated on conventional security tools and single classifier models, there's a lack of
comprehensive approaches that merge multiple classifiers to ameliorate trouble discovery delicacy. This study aims
to fill this gap by developing robust prophetic models that dissect a different set of cybersecurity features to read
implicit pitfalls, thereby furnishing practicable perceptivity to fortify cyber structure and insure the integrity of

force chain networks.
System Methodology

The system methodology for the proposed approach to perfecting cyber force chain security involves several crucial
way[8]. originally, the system integrates multiple machine learning algorithms, videlicet CatBoost, Stacking
Classifier, Gradient Boost( GB), and AdaBoost, to enhance prophetic analytics capabilities. The methodology starts
with data collection and preprocessing, where comprehensive datasets containing features similar as IsBeta,
RtpStateBitfield, and AVProductStatesldentifier are set. This step ensures the data is clean and suitable for training

the models.

Next, the system employs the named machine literacy algorithms to dissect the preprocessed data and make
prophetic models. Each algorithm contributes its strengths to ameliorate the overall delicacy and robustness of the
trouble discovery system. The models are trained and validated to insure they can directly read implicit security

breaches.

Eventually, the system integrates the labors of these models to give a multifaceted approach to trouble discovery.
By combining the prognostications from colorful classifiers, the system enhances its capability to identify and

alleviate arising cyber pitfalls, thereby fortifying the cyber structure of force chain networks
Research Methodology

This section is divided into three corridor, these are Data description, machine literacy classifiers & evaluation

matrices, and perpetration procedures. These three processes are described below
Data Description

The data used in this study comprises a comprehensive dataset containing colorful features applicable to cyber force
chain security. crucial features include IsBeta, RtpStateBitfield, AVProductStatesldentifier, and several others that

capture different aspects of system configurations and security countries. This dataset is sourced from public
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depositories similar as the Microsoft Malware Prediction database on Kaggle, which provides detailed information

on system vulnerabilities and implicit pitfalls.
Data Preprocessing

Data preprocessing involves several critical way to insure the dataset is suitable for model training. originally, the
dataset is gutted by handling missing values and homogenizing categorical features. This process involves
converting categorical variables into a format that can be fed into machine literacy models. also, point engineering

is applied to produce new applicable features from the being data, enhancing the prophetic power of the models.

Marker Encoding

Marker encoding is used to transfigure categorical data into numerical values, easing its use in machine literacy
algorithms. This step is pivotal for algorithms like CatBoost and XGBoost, which can handle categorical features
but bear them to be in a numerical format. Each order is assigned a unique integer, which allows the models to

interpret and reuse these features effectively during training.
Managing Data Inequalities

Managing data inequalities involves addressing class imbalances and icing that the dataset is balanced for training
purposes. ways similar as oversampling the nonage class or under slice the maturity class are employed to achieve
this balance. This step is essential to help the models from getting prejudiced towards the further frequent classes

and to enhance their capability to descry rare but significant pitfalls.

Model Building

CAT Boost CAT Boost is a machine learning library developed by Yandex, designed for handling categorical
features in grade boosting algorithms. It's known for its effectiveness and effectiveness in handling high-
dimensional data with categorical variables. CAT Boost utilizes a unique algorithm called Ordered Boosting, which
incorporates the natural ordering of categorical features to ameliorate training speed and delicacy. It also includes
erected- in support for colorful loss functions, point significance computation, and model interpretability tools. CAT
Boost is extensively used in colorful disciplines similar as finance, marketing, and healthcare, where categorical

data is current, and accurate prognostications are pivotal.

Stacked Classifier: Mounding Classifier A mounding Classifier is an ensemble learning fashion that combines
multiple bracket models to ameliorate prophetic performance. It involves training a meta- classifier on the
prognostications of base classifiers. The base classifiers make individual prognostications on the input data, and
their labors are used as features for training the meta- classifier. mounding can help alleviate the sins of individual

models by using their collaborative strengths. It frequently leads to bettered delicacy and robustness compared to
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using a single classifier. mounding Classifier is a important tool in machine literacy for tasks where combining the

prognostications of multiple models can lead to better overall performance.

Model Implementation:

Being System Models
Support Vector Machine( SVM)

Perpetration of SVM is used for bracket tasks where the thing is to find a hyperplane that stylish separates
the classes in the dataset[9].

Purpose : It aims to classify data points by maximizing the periphery between different classes, thereby
enhancing the delicacy of trouble discovery in the cyber force chain.

Random Forest:

This model is an ensemble literacy system that operates by constructing multiple decision trees during
training and outputting the mode of the classes( bracket) or mean vaticination( retrogression) of the
individual trees.

Purpose: Random Forest improves prophetic delicacy and controls overfitting by comprising the results
of numerous decision trees, making it robust against noise and missing data.

Decision Tree:

A Decision Tree is anon-parametric supervised literacy system used for bracket and retrogression. It splits
the dataset into subsets grounded on the most significant trait at each knot.

Purpose: It provides a simple and intuitive way to make opinions by unyoking data

into branches to form a tree- suchlike model of opinions, helping in relating implicit security breaches.
Proposed System Models:

CAT Boost:

CAT Boost is a grade- boosting algorithm that handles categorical

features well without expansive preprocessing. It builds an ensemble of trees in

a successional manner where each tree corrects the crimes of the former bones .

Purpose : To ameliorate the delicacy of prognostications by effectively handling categorical variables
and reducing overfitting, therefore enhancing the discovery of sophisticated cyber pitfalls.

XGBoost:

XGBoost is an optimized distributed grade boosting library designed to be largely effective, flexible, and
movable . It uses a more formalized model formalization to control overfitting.

Purpose : To give high performance and speed in training large datasets, making it suitable for real- time
trouble discovery and soothsaying implicit cyber pitfalls in force chain networks.

Stack Classifier:

A mound Classifier is an ensemble learning fashion that combines multiple bracket models via a meta-
classifier. The base position models are trained on the dataset, and the meta- model is trained on the labors
of the base position models.

Purpose: To ameliorate prophetic performance by using the strengths of multiple models and furnishing a
more comprehensive approach to trouble discovery, thereby adding the robustness of the cyber
forcelmplementation:
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The perpetration process for the" CYBER trouble PREDICTIVE ANALYTICS FOR IMPROVING CYBER
SUPPLY CHAIN SECURITY" design, grounded on the handed document, can be outlined as follows

Data Source

1. Identify and Gather Data Collect comprehensive datasets containing features similar as IsBeta,
RtpStateBitfield, and AVProductStatesldentifier to read implicit security breaches.

Import Libraries

2. Import Necessary Libraries Use applicable libraries similar as pandas, numpy, sklearn, catboost, xgboost, and
matplotlib for data manipulation, model structure, and visualization.

Data drawing

3. Data Preprocessing

cargo Data cargo the dataset into a panda DataFrame.

Handle Missing Values Identify and fill or drop missing values.

Render Categorical Features Convert categorical variables into numerical values using ways like one-hot encoding
or marker garbling.

homogenize/ Scale Data homogenize or regularize the data to ameliorate model performance.

Data Analysis

4. Exploratory Data Analysis( EDA)

fantasize Data Use visualization ways to understand data distributions and connections between features.
Feature Engineering produce new features grounded on sphere knowledge to ameliorate model delicacy.
Algorithm perpetration

5. Model structure

CatBoost perpetration

Initialize and train the CatBoost model on the training data.

XGBoost perpetration

Initialize and train the XGBoost model on the training data.

Stacked Classifier

Combine multiple base models(e.g., CatBoost, XGBoost) and train a meta- classifier to ameliorate prophetic
performance.

Cross Validation

6. Model confirmation

Train/ Test Split Split the data into training and testing sets.

Cross-Validation Performk-foldcross-validation to insure model robustness and to tune hyperparameters.

Performance Metrics estimate models using criteria like delicacy, perfection, recall, and F1- score.
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Graphical stoner Interface( GUI) Development

7. Develop GUI

Home Page : produce a homepage for druggies to pierce the operation.
About runner: give information about the platform.

cargo Data runner Allow druggies to upload their datasets for analysis.
Data View Page: Enable druggies to view the uploaded dataset.

Input Model Page: Let druggies input values to get prognostications.
Results runner: Display the results generated by the models.

Score View Page : Show the delicacy score of the models in chance.
Graph Page : give visual comparisons of the delicacy of different models.
Result & Conclusion:

Home Page

Users can access the home page of the Cyber Threat Predictive Analytics application, which serves as the entry
point to the system.

CYBER THREAT

CYBER TH REAT
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Login Home Page

After logging in, users are directed to the Login Home page, where they can navigate to different sections of the
application.

CYBER THREAT

HOME

UPLOAD DATA

VIEW DATA

e CYBER
Cyber tktﬂFA Kalytics for improving

PREDICTION

GRAPH

cyber supply chain security

About

The About page provides users with detailed information about the Cyber Threat Predictive Analytics project,
explaining its purpose, methodologies, and significance.

CYBER THREAT

ABOUT

.....
LLLLL

nnnnnnnnnnnn
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Registration

New users can register for access to the Cyber Threat Predictive Analytics application through the Registration

page.

CYBER THREAT

HOME
ABOUT
LOGIN

REGISTRATION

Login

Registration

Name

Registered users can log in to the Cyber Threat Predictive Analytics application via the Login page.

Upload Data Set

Users can upload their datasets on the Upload page, enabling the application to analyze the data.

CYBER THREAT

Home
UPLOAD DATA
VIEW DATA
PREPROCESSING
MODEL
PREDICTION

LoGouT

131850
334370
260990

102400
171340
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Training

The Training Algorithm page displays the process of training various algorithms to determine which one provides
the best accuracy.

CYBER THREAT
PREDICTION MOdeI
ooooo T \ Choose your Algorithm
X
/
Prediction

The Prediction page shows the results of the model's predictions, indicating whether a cyber attack is detected or
not.

CYBER THREAT
Prediction
,,,,,,,,,, Not Cyber
°°°°°° forscorsamsJusim Jeormsense Jovwete _Jowwissese|
0 o2/, |
Conclusion:

In conclusion, this study demonstrates the effectiveness of predictive analytics, utilizing advanced machine learning
techniques like CAT Boost, XGBoost, and Stacking Classifier, to enhance cyber supply chain security[10]. By
analysing a comprehensive dataset and leveraging diverse classifiers, the models developed in this research
showcase the capability to forecast cyber threats with precision. Through the examination of various indicators and
attributes, actionable insights are provided for fortifying supply chain networks against emerging risks. The

amalgamation of classifiers such as Gradient Boost (GB) and AdaBoost offers a multifaceted approach to threat
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detection, ensuring the resilience and integrity of the cyberinfrastructure. Overall, this study contributes to the

ongoing efforts to improve cybersecurity in supply chain management.

The application provides a comprehensive and user-friendly interface for predicting cyber threats within supply
chain security. By facilitating data upload, preprocessing, and model training, the system empowers users to
harness advanced machine learning techniques for enhanced cyber threat detection. The integration of CAT Boost,
XGBoost, and Stacking Classifier algorithms ensures robust and accurate predictions, contributing to the overall

security and resilience of supply chain networks.
Future enhancement

Future enhancements for improving cyber threat predictive analytics in the realm of supply chain security could
involve incorporating more sophisticated anomaly detection techniques and integrating real-time data streams. By
leveraging advanced anomaly detection algorithms such as Isolation Forest or Autoencoders, the models can better
identify subtle deviations from normal behavior, thus enhancing their predictive capabilities. Additionally,
integrating real-time data streams from various sources such as network traffic, endpoint logs, and threat
intelligence feeds can provide timely insights into emerging threats, enabling proactive mitigation strategies.
Furthermore, exploring ensemble methods that combine the strengths of different predictive models, including deep

learning architectures, could further enhance the accuracy and robustness of the predictive analytics framework.
References:

[1] National Cyber Security Centre. (2018). Example of Supply Chain Attacks. [Online] Available:

https://www.ncsc.gov.uk/collection/supply chain-security/supply-chain-attack-examples

2

[2] A. Yeboah-Ofori and S. Islam, ““Cyber security threat modelling for supply chain organizational environments,
MDPI. Future Internet, vol. 11, no. 3, p. 63, Mar. 2019. [Online]. Available: https://www.mdpi.com/1999-
5903/11/3/63

[3] B. Woods and A. Buchman, “Supply chain in the software era,”” in Scowcroft Centre for Strategic and Security.

Washington, DC, USA: Atlantic Council, May 2018.

[4] Exploring the Opportunities and Limitations of Current Threat Intelligence Platforms, Version 1, ENISA, Dec.
2017. [Online]. Available: https://www.enisa.europa.eu/publications/exploring-the-opportunities and-limitations-

of-current- threat-intelligence-platforms.

[5] C. Doerr, TU Delft CTI Labs. (2018). Cyber Threat Intelligences Standards—A High Level Overview. [Online].
Available: https://www.enisa.europa.eu/events/2018-cti-eu-event/cti-eu-2018-presentations/ cyber-threat-

intelligence-standardization.pdf

[6] Research  Prediction. (2019). Microsoft ~ Malware Prediction. [Online].  Available:

ttps://www.kaggle.com/c/microsoft-malware-prediction/data

JETIR2407698 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetirorg | g900


http://www.jetir.org/

© 2024 JETIR July 2024, Volume 11, Issue 7 www.jetir.org (ISSN-2349-5162)

[7] A. Yeboah-Ofori and F. Katsriku, ““Cybercrime and risks for cyber physical systems,’” Int. J. Cyber-Secur. Digit.
Forensics, vol. 8, no. 1, pp. 43-57, 2019.

[8] CAPEC-437, Supply Chain. (Oct. 2018). Common Attack Pattern Enumeration and lassification: Domain of
Attack. [Online]. Available: https://capec.mitre.org/data/definitions/437.html

[9] Open Web Application Security Project (OWASP). (2017). The Ten Most Critical Application Security Risks,
Creative Commons Attribution-Share Alike 4.0 International incense . [Online] Available: https://owasp.org/ www-

pdf-archive/OWASP Top 10-2017 %28en%29.pdf.pdf

[10] US-Cert. (2020). Building Security in Software & Supply Chain Assurance. [Online]. Available:

https://www.us-cert.gov/bsi/articles/ knowledge/attack-patterns

JETIR2407698 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | g901


http://www.jetir.org/

