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Abstract:
The proliferation of Internet usage and mobile device technology has resulted in an increase in the size of cyberspace.
There is a growing likelihood that cyberspace will be the target of attacks that are fully automated and designed to
continue for an extended period of time. Techniques used in cybersecurity make security processes more effective by
enhancing their ability to identify and react to intrusions. The previously installed protection mechanisms are no longer
sufficient since hackers are becoming more sophisticated and are able to circumvent established security measures.
Conventional security solutions are often ineffective because they are unable to recognize previously undiscovered and
polymorphic security attacks, which are two of the most common types of security breaches. Methods that make use of
machine learning (ML) are crucial for a wide variety of applications pertaining to the field of cyber security. Despite the
considerable advances that have been made, there are nonetheless a number of obstacles to overcome while
attempting to guarantee the dependability of ML systems. This article presents in-depth analyses of the previous
research that has been done on the use of machine learning (ML) techniques for network analysis and intrusion
detection. In addition to this, a concise pedagogical explanation of each ML approach is provided. This article provides
information on the datasets that are used in machine learning methods, which are the primary tools for analyzing
network traffic and locating abnormalities.
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I. Introduction
It is another evidence of how vital the internet has become as a resource for people that in 2014,
forty percent of the population of the globe had access to the internet, while as much as seventy-
eight percent of the population in industrialized countries had internet access. It seems that
malicious code and malware have made their way into computer systems as more people have
begun accessing the Internet. These programs are designed to target and delete the data that
these systems store. These attacks are carried out with the intention of acquiring user data, such as
passwords or credit card information, and then using that data in a manner that is concealed from
the users themselves [1]–[2]. Malware is a term used to describe software that has the potential to
cause damage to computer systems as well as data. Not only individuals are in danger, but also
corporations, governments, and even civilian and military infrastructures; all of these entities face
the risk of having crucial information taken from them in addition to having their reputations
damaged. A few recent examples include the theft of credit and debit cards from online payment
systems, the revelation of user personal data, and the loss of intellectual property belonging to
Google, which included a significant portion of its intellectual property. Other examples include the
exposure of data that is personal to certain users. Because the energy business is such a
significant one and might be the target of cyberattacks, the security of the industry has gotten a lot
of study because of its importance. On the other hand, the attacks that were suffered are the ones
that need to be highlighted in this circumstance. They are the ones that need to be stressed. The
majority of people think that the first cyberwar was sparked by the demolition of a constructed
Soviet monument in Estonia, which resulted in Estonia being subjected to the conflict for a period of
three weeks. The cyberattack was directed against the websites of a variety of Estonian institutions,
including banks, universities, and the media, among other organizations. As a reaction to the first
cyberwar, a declaration of policy about cyber defines was adopted during the NATO summit that
took place in Bucharest. Since that time, the member states of NATO have participated in
international efforts to develop their cyber defines capabilities, and the protection of the Alliance's
information and communication networks has been accorded the utmost importance. Because
malicious software has the potential to update and adapt itself in ways that allow it to evade
detection, we have no choice but to use security systems that are capable of autonomously learning
from their own errors. It is difficult to estimate the cost of this kind of assault due to the various
hidden expenses that are associated with it. Despite this, some academics have hypothesized that
the cost might be anywhere from 0.2 percent to 0.4 percent of the total GDP of the country.
According to figures provided by NATO, the countries that make up the G20 group have collectively
lost more than 2.5 million jobs as a direct consequence of acts of piracy and counterfeiting. This
results in a loss of 125 billion dollars each year for taxpayers and customers [3–4].
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