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[bookmark: _7tdhvj73q0az][bookmark: _Toc225006473]1.1 Context and Background
The growing use of web-based solutions will prevail in the digital age to alter the way of operation and communication of individuals, businesses, and organizations. Websites will become fundamental tools for providing services and exchanging information, as well as for online transactions [1]. WordPress will continue to be one of the widely used systems in content management among others, owing to its easy user interface, flexibility, and a wide variety of themes and plugins. It will apply in various industries, which will render it a powerful platform in web development.
The number of people who use WordPress will continue to rise, which will result in more security issues. The web applications will still be exposed to other kinds of malicious activities that can jeopardize the system's integrity, confidentiality of data, and availability of services. As web platforms evolve, web platform security will become even more tasking to web platform developers and within web platform companies. Website protection will be a widespread practice using conventional security platforms such as firewall and rule-based surveillance. These strategies will be effective in dealing with the threats that are known, but will not be very flexible in dealing with new and emerging attack patterns.
Artificial intelligence will be very important in improving cybersecurity to address these challenges. Machine learning is one of the subdivisions of artificial intelligence that will allow systems to learn based on data and identify patterns without the need to be programmed to do so. This would allow detecting suspect or suspicious activity across real-time which would render it most appropriate to cybersecurity application [2]. Python will as well continue being a favorable choice of a programming language whenever it comes to executing machine learning models due to its simplicity and access to some of the most robust machine learning libraries such as Scikit-learn and TensorFlow.
The introduction of machine learning strategies into the architecture of WordPress security will provide a decent chance to publicize web applications security. The domain of the given research will be the development of the smart system that will presumably help to further detect the threats and improve the overall security of the WordPress environment.
To address these problems, artificial intelligence will be used in cybercrime on a larger scale. Machine learning will enable the systems to interpret data, create trends, and detect anomalous behaviors without the need of having well-defined programs [3]. It will be in a position to have real time monitoring of any suspicious activity and improve system responsiveness. The development of machine learning into the security systems on WordPress will provide a positive chance of enhancing the web application security.
[bookmark: _m5md6jw3g40l][bookmark: _Toc225006474]1.2 Research Problem
WordPress websites will continue to be susceptible to numerous cyber threats despite having different security mechanisms. The key problem will consist in the constraints of traditional security methods, which will be based, first of all, on predetermined regulations and on hard and fast methods of detection. Such systems will be relying on already known trends of malicious behaviour, and they will not be responsive to new and emerging threats [4]. With the advancement of cyberattacks, hackers will keep on adjusting their methods of circumventing the current security systems, thus diminishing the efficiency of the traditional protection systems.
One of the greatest problems in the present-day web security practice will be that it is impossible to identify the threat that has not been detected or even seen before. The security systems will be static and, therefore, will not be capable of analyzing behavioral patterns and detecting subtle anomalies that can be signs of intent to do malicious deeds. These systems will consequently not give proper defense against sophisticated and dynamic attacks. This weakness will pinpoint the necessity of more intelligent and dynamic solutions that can react to the dynamic threat environment.
The lack of real time detection and response equipment which will be hard-configured to work on a WordPress based platform. Most of the available security solutions will be reactionary in nature and will only work once a threat has been detected. This proactive strategy will make the system more vulnerable to damage, as by the time mitigation measures are taken, the system can already be damaged [5]. Moreover, not many new sophisticated methods of machine learning will be integrated with WordPress security architectures, which will limit the creation of intelligent threat detection systems.
There will always be a discrepancy between the theoretical developments in machine learning and their use in web security systems. Although machine learning will prove to be very promising when it comes to identifying complex trends, the application of machine learning in web platforms will be minor. The study will fill the gap in research on the absence of adaptive, intelligent, and proactive security solutions that can help effectively detect and prevent emerging threats in the environment of WordPress.
Moreover, most currently used security solutions will be reactive in nature and only react in response to a threat being detected. This will multiply threats of damage since systems can be compromised before a step is taken. The integration of machine learning methods into WordPress will be minimal, which will limit the creation of sophisticated detection systems [6]. This study will respond to the necessity of having an adaptable, smart, and proactive security service capable of detecting and preventing dynamic threats in WordPress platforms.
[bookmark: _4wr50lvt6svp][bookmark: _Toc225006475]1.3 Research Aim and Objectives
Research Aim
The research aims to develop and test a machine learning-based system to detect and stop security threats on WordPress websites and enhance detection accuracy and response time in comparison with traditional security systems.
Research Objectives:
· To examine prevalent WordPress security vulnerabilities, it is necessary to determine trends and effects of significant web-based threats on system integrity and performance.
· To critically analyze the traditional and the AI-based web security systems one would analyze their effectiveness, limitation and the usage into the modern web landscapes.
· To develop a threat detection model that will be based on machine learning, so that it is capable of detecting malicious activity on a WordPress web application with a reasonable level of accuracy.
· To create a working WordPress plug-in that combines the trained machine learning model to detect and prevent threats in real-time.
· To create a working WordPress plug-in that combines the trained machine learning model to detect and prevent threats in real-time.
[bookmark: _mhskrj1se18x][bookmark: _Toc225006476]1.4 Significance of the Research
The study will be very important because it will fill the increasing demand for improved security systems in popular web applications like WordPress. With the new breed of cyber threats advancing, the need to have intelligent systems that can offer effective and viable protection will increase [7]. In this study, the concept of machine learning applied to the security of WordPress will be implemented to provide a current and dynamic solution to counteract threats and prevent them.
Practically, the suggested system will ensure the increased safety of the websites as it will allow conducting the real-time analysis of the incoming requests and detecting the suspicious activities. This will enhance the reliability and resilience of web applications and decrease the chances of compromising data and causing service failure. This development of a WordPress plug-in will also enable the proposed solution to be simple to apply and use by the developers, businesses and individual users without necessarily possessing much technical expertise.
This study will be technologically enlightening in the sense that it will show the use of machine learning tools in performing cybersecurity with the help of Python. It will underline the ways of how intelligent models may be developed, trained and put into practice in practical security issues [8]. The activity of machine learning coupled with the web platform will also assist in reducing the discrepancy between the theoretical study and the practical implementation of a solution that is more applicable in the field.
The intellectual input of the research will be into the expanding field of artificial intelligence in cybersecurity through the focus on web application security. It will dictate the intelligent security systems of how they can be designed and implemented and prospects of future research are open on increasing complex predictive models and automated threat response systems. The utilization of cybersecurity practice, performance enhancement of the system, and the development of intelligent and scalable web security systems are all improvements that will be achieved through this study. The research will contribute towards the scholarly development of the field of artificial intelligence in cybersecurity. It will provide an underpin to the study in future and the further exploration of the higher intelligence security systems.
[bookmark: _iwrf2y14henc]

[bookmark: _Toc225006477]2. Literature Review 
[bookmark: _ag6xczt2rn7u][bookmark: _Toc225006478]2.1 Overview of Literature Review 
The literature review examines the existence of literature regarding web application security, vulnerability of WordPress, and threats detection with the help of machine learning. It attempts to establish significant trends, approaches and loopholes of current strategies. Put differently, as has been the case with other literature, the threat of cyberattacks such as SQL injection and cross-site scripting (XSS) has been escalating particularly to popular websites such as WordPress [9]. The newest trends are dedicated to computing machine learning in smart detection. The critical review of these approaches in this review will serve the purpose of not only getting a basis on the proposed system but also to determine the gaps in the research on adaptive, real-time, security mechanisms.
[bookmark: _9k5ralgvw8rc][bookmark: _Toc225006479]2.2 WordPress Security Landscape
WordPress is used by rather a large number of sites throughout the global world, which predisposes it to a significant cybersecurity attack. Such weaknesses include common SQL injection, cross-site scripting (XSS), brute attack and vulnerability to exploit the plugins. Mostly used are WordPress firewalls, authentications, security plugs, and other security products, however, they are too reliant on default rules [10]. It is hard to detect zero-day attacks and dynamic trends in threats with these approaches. The literature evidences why the smart and dynamic security access in the particular setting of WordPress needs and the flaws of the existing security measures.
[bookmark: _szdwds3w55rl][bookmark: _Toc225006480]2.3 Traditional Web Security Techniques
Conventional web security mechanisms are mostly based on signature detection, firewalls, and intrusion detection systems (IDS). The approaches determine threats through preset patterns and rules. 
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Figure 1: Web application security threats 
Application filters like Web Application Firewalls (WAFs) are generally adopted to filter malicious traffic [11]. These systems lack the detectability of unknown attacks or evolving attacks since they rely on known signatures. It has been demonstrated that conventional techniques are ineffective in terms of obfuscated attacks and zero-day attacks. Also, rule-based systems should be revised and upheld. These disadvantages present the need to be more flexible and smarter, with machine learning-based detections systems.
[bookmark: _igu4ve47dnlw][bookmark: _Toc225006481]2.4 Machine Learning in Cybersecurity
The recent development of machine learning has proven to be a powerful tool of cybersecurity as systems can now detect patterns and anomalies among large volumes of data. Random Forest, Support Vector Machine (SVM), and Neural Networks are among the most popular algorithms, which are applied to intrusion detection. These models are capable of classifying the data as being benign and malicious using learned patterns. In contrast to conventional approaches, machine learning has the benefit of identifying previously unknown attacks based on behaviour, as opposed to examining a set of fixed rules [12]. Research shows better performance in terms of accuracy, precision, and recall. Data quality, model training, and false positives still present a challenge and have to be carefully implemented.
[bookmark: _85taquunxs18][bookmark: _Toc225006482]2.5 Machine Learning for Web Application Security
Machine learning is also being used in the security of a web application, especially in detecting attacks like SQL injection and XSS. Analyses of HTTP requests are done with the use of text-based feature extraction techniques, such as TF-IDF and n-grams. Random forest and SVM classification algorithms are very effective in detecting malware as inputs. 
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Figure 2: Web Application Security
The technologies allow detecting the threat in real time and offer more flexibility than the old systems [13]. There are problems associated with working with high-dimensional data and complexity. The literature emphasizes the relevance of machine learning models' placement into web-based applications, e.g., WordPress, to boost the security and offer proactive defence features.
[bookmark: _ir0eb618s5lo][bookmark: _Toc225006483]2.6 Research Gap
The field of machine learning-based security has made progress; there are still major gaps to be filled using new technologies in a WordPress setting. The current ongoing research revolves more around web applications as a whole and not platform-specific solutions. Moreover, a significant portion of the strategies do not include real-time integration and deployment processes and are limited in practical use [14]. Conventional security plugs cannot adapt to change in their learning process and thus are ineffective against dynamic threats. Moreover, there is a dearth of literature regarding the integration of machine learning models with WordPress plugins based on the API architecture. The gap in this example shows that machine learning, real-time detection, and smooth integration are needed to make WordPress secure.
[bookmark: _943oqgrxflwg][bookmark: _Toc225006484]2.8 Theoretical and Technical Framework
The suggested research is founded on the machine learning classification theory and intrusion detection system (IDS) models. The system adheres to a monitored learning method, where labelled data is trained upon models through such methods as Random Forest and SVM. Techniques used to extract features, such as TF-IDF, are used to transform the data in the HTTP requests into numerical data [15]. Its architecture is going to rely on the client-server model, whereby a Flask-based API is to be involved and used to interact with a WordPress plug-in. It will be permitting prediction and real-time responding. The way of processing and model deployment, and system exchange to ensure that the security solution can be scaled and modified.
[bookmark: _68f3x2h861y6][bookmark: _Toc225006485]2.9 Literature Summary
In the literature review, it is revealed that the traditional security mechanisms that are in use within the operational context, that is, the firewall and rule-based systems, have limited abilities, regarding detecting dynamic cyber threats. Machine learning technologies provide better performance by means of adaptive learning, recognizing patterns, and detecting not only known but also unknown attacks. Nevertheless, the current literature does not practically integrate into the context of WordPress and real-time implementation plans. This paper has taken care of these constraints and offers a system that integrates machine learning models, API usage, and integration of WordPress plugins. The results of the literature prove the necessity of a more intelligent and scalable solution to web security.
[bookmark: _4hdclaftoz7z][bookmark: _Toc225006486]3. Research Design and Methodology 
[bookmark: _zg56z0walqsi][bookmark: _Toc225006487]3.1 Research Design
The research undertaken in this paper will take a Design Science Research (DSR) approach with an experimental research design to evaluate the issue of enhancing WordPress website security. The DSR approach fits in since the study is aimed at developing and designing a machine learning-powered threat detection system, created in the form of a WordPress Plugin. This artifact is meant to offer a dynamic and smart security solution that will seek to detect suspicious web traffic.
The experimental aspect is applied to test the efficiency of the suggested system and evaluate it under control and validation in the test. The model is trained with the help of the CSIC 2010 HTTP dataset, a part of which has the labelled examples of both normal and malicious request patterns [16]. These are typical web-based attacks, including SQL injection and cross-site scripting (XSS), that enable the model to acquire the nature of attacks without even making an attack.
The research design is appropriate because it allows not only the creation of a valuable solution but also the performance of this solution based on quantitative measures. It makes sure that the research is valuable to the theoretical resources on machine learning-based cybersecurity as well as to hands-on applications in a WordPress setting.
[bookmark: _v4seb6351ej4][bookmark: _Toc225006488]3.2 Research Methods and Materials
[bookmark: _cnof01bb7tfx][bookmark: _Toc225006489]3.2.1 Method
Research Approach
The proposed study follows a quantitative research design, since it involves the study of numerical data and quantifiable performance results. The methodology being used is suitable since the study will entail the creation and testing of a machine learning-based threat detection model, and performance measurement in terms of statistical measures like accuracy, precision, recall, F1-score, and detection time. A quantitative methodology is also supported by the use of the CSIC 2010 dataset, which has labelled data [17]. It also makes the research targets come true by relying on the use of data to evaluate, create a replication, and validate the usefulness of the system in web-based threat detection.
Research Strategy
The proposed study will use an experimental and software development approach to develop and test the proposed system. It will start with the data gathering of the CSIC 2010 dataset, and data preprocessing, and feature extraction will be performed. An API based on Flask will be created, and a machine learning model will be trained, after which it will be deployed. The system will be fitted into a WordPress plug-in for real-time detection. Such a strategy would be reasonable as it would enable the creation of the system and empirically confirm it, which would result in a decent and potent cybersecurity solution.
Data collection
The study uses the HTTP data that is in the CSIC 2010, which is on the Kaggle service, as the input of the research. Normal and malicious HTTP requests have already been identified to the data to assist in the supervised machine learning. It entails web-based threat pattern that is realistically analyzable such as SQL injection and cross-site scripting (XSS). The application of this dataset standardizes, ensures quality, and reliability of data, which equates to the prosperous model training, testing, and validation in a regulated research structure.
Data pre-processing
The collected data undergoes data cleaning, transformation, and features extraction to ensure consistency and implementation. Any replications and gaps are removed, and classifications are converted to numbers (0 benign malicious 1). This is accompanied by TF-IDF extraction of features which are used in transforming text in an HTTP request into numerical features. The further subdivision of the dataset into the training and the testing subsamples will also become possible to create and work on the model.
System Architecture
The suggested system is based on a sophisticated machine learning format combined with a WordPress environment that will allow it to detect threats in real-time. The process starts with the input data, and the HTTP requests are made when the user interacts with the WordPress site. In step one, the WordPress plug-in will use the incoming request data in the form of URLs and input parameters [18]. Further, this data will be sent to an API in Flask in the form of JavaScript, which will serve as a mediator between the machine learning model and WordPress in the second step. The third step is that the API will send the processed request to the trained machine learning model (Random Forest or SVM), where the feature extraction methods like TF-IDF will be used to transform textual data into numerical data.
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Figure 3: System architecture process
The fourth step will involve input analysis, where the model will produce a prediction output (benign or malicious). In the last step, the API will send the result to the WordPress Plugin that will, in turn, permit legitimate requests and block malicious ones. This is an Input Processing output workflow process that ensures high scalability, efficiency, and smartness in real-time web-based threat detection.
Performance Evaluation
The resulting dataset is taken through several preprocessing operations in order to come up with quality, consistency and usability of data. The first one is the cleaning of data to remove any missing data, noisy data, and redundancy. Then the labels are converted into a numerical format (0- benign, 1- malicious) to allow machine learning classification [19]. The text of the HTTP requests is transformed into a set of numbers that it is possible to feed in a model through extracting features through TF-IDF. The dataset is divided into training and testing groups, enabling the development of a model to be systematic and the performance to be assessed properly.
[bookmark: _cpzt5jzf99zb][bookmark: _Toc225006490]3.2.2 Materials
Research Data
The data selected by the study includes the CSIC 2010 HTTP available on Kaggle. The secondary data collection approach is chosen because the data set consists of labelled normal and malicious HTTP requests. Python is employed in manipulating data. The dataset is applicable because SQL injection and XSS patterns were considered, and this aids in successful machine learning-based threat detections.
Ethical Considerations
The research is conducted in accordance with all ethical principles because the dataset used in the research is a publicly accessible one, and no personal interactions with the participants are involved. The privacy and confidentiality of the data are upheld since the data of the CSIC 2010 is anonymized HTTP request data with no personal identifiers. Hence, there is no need to get consent. Anonymized and secondary data would be in the company of ethics, contributing to the responsible research practice and preventing the risks of sensitive and personal information.
Software Requirements
The system requires the use of the Python language in the development of the machine learning model. It also has the requirement for the use of the WordPress plugin and the integration of the WordPress plugin into the system. Finally, it has the requirement for the use of a local server environment, such as XAMPP, in the deployment, testing, and execution of the entire system.
Hardware Requirements
The system has the requirement for the use of a standard computing environment, which includes the use of a personal computer with adequate processing capabilities and a minimum of 8GB RAM for efficient running of the system. It is also worth noting that the hardware has the requirement for the use of optional graphics processing unit capabilities in the efficient running and training of the entire system.
[bookmark: _htxbbvykrhiy][bookmark: _Toc225006491]4. Expected outcome 
The experiment will prove that the suggested machine learning-powered threat detection system will positively differentiate between the benign and suspicious HTTP request types. It focuses on better accuracy, precision, recall, and F1-score in comparison to outdated rule-based security systems. It is expected that the system can get an efficient detection time, thus detecting nearly real-time abnormal request patterns [21]. The model will need to be in a position to uncover more the concealed tendencies and the deviations through the analysis of systematized data of the HTTP requests. The research will also lead to creation of a working word plug-in and Flask based API with which the web profile with the machine learning model will interface.
Implications
The results will benefit a combination of theoretical and practical developments in the front of cybersecurity. The research will support the use of machine learning software in the classification of the Web request type and detection of anomaly. The proposed system will be a versatile and scalable security system of WordPress websites [20]. It will raise the site reliability, resilience and automated threat detection capabilities which makes it less dependent on just rule-based systems. This type of system implementation would help the developers and organizations to maximize the performance of the entire web application security and system.
Limitations
The study has some limitations that the study can have even though the benefits it is bound to cause can be considerable. The reliance on CSIC 2010 dataset may restrict the model to dissimilar real-life cases, which may affect the generalization. False positives and false negatives could also be a problem with the detection accuracy. There could be the possibility that the functionality of the system under varied circumstances might be influenced due to the issues that are associated with the model scalability, the calculation power and the complexity of the system integration.
[bookmark: _odwpekhfdgq2][bookmark: _Toc225006492]5. Timeline 
[image: ]
[image: ]
Figure 4: Project plan 
The project plan applies a Gantt chart, which denotes the sequence of executing all tasks and the time taken. The procedures will begin by literature survey and research programme and be followed by data collection and preprocessing. Machine learning models are then developed and plugins are then implemented. These are the final stages that are testing, evaluation and report writing.
[bookmark: _faig9373tlx3][bookmark: _Toc225006493]6. Overall Presentation of the Proposal
The proposal provides a detailed and comprehensive study on the ways to ensure a WordPress site is safe using machine learning-based threat detection techniques. It briefly presents the research problem, aim and objectives and to this, presents a good background to the research. The literature review will be a critical approach to the literature on the topic of web security, traditional approaches to the topic, and machine learning solutions. It shows the central shortcomings of these methods, and a gap in the research that was identified. The methodology process is scientifically structured such that it encompasses Design Science Research process and experimental process within which the functional development as well as evaluating performance can be attained. The proposed system architecture is useful to demonstrate how it is possible to combine a machine learning model, Flask API, and WordPress plug-in to assist in analyzing the requests in real time and make decisions. Data processing, evaluation criteria, and ethical issues, as outlined in the proposal, will enable the research to be credible and meet the research standards. The planning of the projects in the project is also strengthened by the fact a general period in which the projects are scheduled has been included as a Gantt chart. The proposal is robust and sensible and has a significant possibility of contributing to adaptive and intelligent cybersecurity solutions.
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