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ABSTRACT

With the increasing dependency on computers in today’s world, it becomes imperative to differentiate between the
two. This review examines the Advancements in Computer Virus Protection: From Origins to Future Trends.
Computer viruses are software programs that self-replicate and spread from one computer to another with
disruptive and damaging intentions, such as stealing, altering, or deleting data. There are several types of
computer viruses; these include file infectors, boot sector viruses, macro viruses, polymorphic viruses,
metamorphic viruses, resident viruses, non-resident viruses, and the earliest known computer viruses date back to
the 1970s, when a programmer named Fred Cohen created the Creeper virus on ARPANET. Elk Cloner, which
infected an Apple II operating through floppy discs in the 1980s, stands as the first identifiable example of a
computer virus. Viruses started targeting both email and the web in 2000, leading to the creation of new, more
advanced antivirus solutions. Some of the malware that emerged and gained popularity in the 2010s included
financially motivated malware like ransomware, as well as new-generation viruses like "Stuxnet" that posed a
threat to industrial control systems. The effects of computer viruses pose a huge threat to individuals and
organisations, particularly in terms of data and privacy losses, financial losses, and reduced system performance.
We utilized relevant published data (2004—2014) from diverse, reliable databases. Finding suggests prevention
measures are also important, including the use of antivirus software, keeping one’s computer software up-to-date,
and safe browsing practices. It is, therefore, important to be on the lookout for other viruses and take measures to
protect computers from viruses as much as possible.

Keywords: advancements, computer virus protection, origins, antivirus, future trends

INTRODUCTION
A computer virus is a software programme that may slow down systems, delete files, or reproduce itself on other
machines. Among the numerous categories of computer viruses are infectors, boot sector viruses, macro viruses,
polymorphic viruses, metamorphic viruses, resident viruses, non-resident viruses, and multipartite viruses [17.
Computer viruses first appeared as an experimental self-replicating virus on ARPANET in the 1970s, known as
the "Creeper" application. 'Elk Cloner', the first computer virus, proliferated over floppy discs and infected several
Apple II systems in the 1980s. The introduction of the World Wide Web and personal computers in the 1990s
sparked the development of ever more sophisticated viruses, including those with stealthy shapes and macro
commands. Greater-complexity viruses with macro commands and covert forms first appeared in the 1990s. In
2000, the spread of viruses via the internet and e-mail increased their sophistication. When ransomware and other
financially driven malware first appeared in the 2010s and beyond, along with sophisticated viruses like "uxnet"
that targeted structural control systems, cyberwarfare reached a new high [27]. Computer viruses can impact
individuals and businesses in various ways. Data loss, privacy leakage, financial losses, system degradation, and
tarnished images are among the risks that individuals and businesses may encounter. This can result in disruption
of business operations, financial losses, and even reputational damage. Direct costs include repair, recovery, and
sometimes ransom, whereas indirect costs include productivity and revenue loss. Direct costs encompass repair,
recovery, and occasionally ransom, while indirect costs encompass loss of productivity and revenue.
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Understanding these aspects of computer viruses is crucial. This is because virus-induced breaches can result in
fines and legal action if they do not comply with data protection regulations. Virus-induced breaches can lead to
fines and legal action due to non-compliance with data protection regulations.
Prevention Strategies
Antivirus software plays a significant role in preventing malware and in diagnosing and eradicating viruses to
minimise their impact. minimise their impact [37] They include real-time protection, prevention, performance
enhancement, and safeguarding of data. Some of the most widely used antivirus software are Norton Antivirus,
McAfee Total Protection, Bitdefender Antivirus Plus, Kaspersky Total Security, Avast Free Antivirus, and When
choosing an antivirus, consider factors such as protection level, available features, performance, interface, price,
reliability, and compatibility. Regular software updates address security issues, introduce new features, rectify
defects, conform to new standards, and guarantee compatibility with new software and hardware [47]. Automatic
updates are less tedious and more timely than manual updates, allowing users to preview and schedule updates at
their convenience. However, there may be drawbacks, such as the need to restart the system at an inconvenient
time. Safe browsing habits include avoiding untrustworthy websites, paying attention to URLSs, only clicking links
from unknown sources, using security warnings, identifying phishing scams, looking for signs of danger, and
confirming before taking any action. The tools used include secure browsers such as Google Chrome, Mozilla
Firefox, or Microsoft Edge, as well as plugins such as ad blockers, anti-phishing tools, and privacy extensions. It's
crucial to regularly update your software to take advantage of the latest the technologies include plugins like ad
blockers, anti-phishing tools, or privacy extensions, in addition to securely enabled browsers like Google Chrome,
Mozilla Firefox, or Microsoft Edge. One critical step is to make sure you are running the most recent version of a
program, as they often include the latest security fixes. For example, among other security services, Norton
Antivirus offers active virus security, a firewall, and identity protection. Antivirus, anti-phishing, and a password
manager that allows secure saving on a range of devices are some of the features of McAfee Total Security.
Regarding capabilities, McAfee Total Protection provides anti-phishing, antivirus, and a password manager that
allows safe storage of several devices. One of its main features, antivirals, provides a comprehensive and
sophisticated defense against viruses and other dangers. With added features including kid-friendly Internet, safe
money, and Kaspersky Secure Connection (VPN), Kaspersky Total Security is a security package that protects the
computer against viruses and other dangers. To sum up, antivirus software plays two critical roles: eradicating
viruses and protecting vital data [57]. The greatest features of antivirus software may protect and render your
machine unattackable. You will protect your PC and stay away from practically every possible risk. curity
improvements. For instance, Norton Antivirus includes firewalls, identity theft protection, and real-time virus
scanning. Antivirus, anti-phishing, and a password manager with encrypted storage across several devices are
among the features of McAfee Total Protection. Among the features of McAfee Total Protection are an antivirus,
anti-phishing, and password manager that allows encrypted storage across several devices. One of its key features
is thorough and efficient virus and other threat defense. Kaspersky Total Security offers secure money, kid-
friendly Internet, and Kaspersky Secure Connection VPN, in addition to strong protection against viruses and
other dangers. All things considered, antivirus software is essential to fighting viruses and protecting private
information. The top antivirus software can help you avoid all types of dangers and ensure the safety of your
computer. The best antivirus software allows you to shield your machine from many dangers.
Detection and removal techniques
It's a complex process that is a crucial step in ensuring that the system does not contain any malware. There are

three types of scans: fast, customisable, and flexible. FFull scans dissect all the files, directories, and programmes of

the complete system, including exterior moves, and search the entire system for any malware. Quick scans target
specific areas of the computer, such as various system folders, running processes, and other areas where malware is
likely to lurk [67. Custom scans are designed to target certain perpetrators or meet specific requirements, such as
choosing which files, folders, or drives to scan. Make sure your computer has a robust antivirus programme
installed, or install one if it doesn't, and update it to the most recent version to identify new viruses. Select a type
of scan, choose a method for detecting viruses, execute the scan, review the results, take the necessary actions, and
repeat the scan if required. The manual process of virus removal encompasses the following general steps: A virus
may cause a slow response, a tendency to freeze or crash, changes in behaviour, a high level of network activity,
deleted files, unknown files, or disabled security components [7]. These measures include disconnecting the
infected computer from the Internet and booting it in Safe Mode. Open the task manager, identify any malicious
processes, proceed to terminate them, identify the virus files, and delete them. Clean the virus from the registry.
After that, he should shut down the system normally and run a virus scan to make sure they have removed every
virus. Before installing any software or making changes to the system, you can use the provided System Restore
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Points for backup and recovery. To launch system, restore, go to Control Panel > System and Security > System
> System Protection > System Restore. Select a restore point that was set before the computer got infected, use it,
restart, and then perform a scan. The processes to reinstall operating systems include copying and saving vital
data, preparing installation media, installing the operating system, restoring the data, updating, and securing the
new OS. Fortunately, by applying these measures, your system can never lack protection against malware and
other related threats.
System and network security

Firewalls are important tools for eliminating threats that may originate from the outside world [8]. You can
install these firewalls on a specific computer to control network traffic using security parameters. Despite its
versatility, portability, and ease of modification, it consumes significant system resources and necessitates separate
installation and updates [97]. A hardware firewall is a physical appliance that sits between the network and the
internet and delivers full protection to all devices. They offer high versatility but can be costly and time-
consuming to establish, as well as often requiring constant monitoring and modification [107]. To effectively
implement firewalls, follow these steps: Develop a security policy; upgrade both firmware and software; employ
strict passwords; log and monitor frequently; block ports that are not necessary; and enable IPS (Intrusion
Prevention System). To secure the networks, you should use good encryption, change the default settings, turn off
WPS, and hide the SSID, as well as use guest mode. VPNs use a less secure network to establish an encrypted
connection, thus offering privacy, security, and access to intranets and geographically restricted content [117.
Look for a service with robust encryption, a no-logging policy, and other features such as a kill switch, DNS leak
protection, and compatibility with multiple devices. Malware detection is one of IDS's core functions because it
constantly analyses traffic and system activity for possible intrusion. There are two types of IDS: We programmed
the signature-based IDS to monitor network traffic and system activities using a database of threat signatures
[127. The anomaly-based IDS, on the other hand, sets a baseline of normalcy and then finds any changes from it.
Applications of these methods can complement one another and strengthen an organisation's protection against
viruses and other cyber threats.

Safe computing practices
It is important for people and businesses to protect themselves against cyber threats through email security. Do
not open emails from unknown people; always look at the sender's address; be on the lookout for signs of phishing
schemes; and always contact the sender. Avoid opening emails with links or attachments, and use email filtering
tools like spam filters, phishing filters, custom filters, and email authentication protocols [187. This requires
regular updates to safeguard against new threats. Downloading software from official websites reduces the risk of
malware infection, ensures legal usage, and opens the door to support options. Updates need to be frequent to fix
security flaws and bring more improvements. Downloaded files' checksums provide cryptographic assurances that
the software remains unaltered and originates from the correct source [147]. To verify signatures, you must open
the file's properties by right-clicking them and then looking at the Digital Signatures tab. Search for reliable
certificates and notifications about the invalid signature. No one should use pirated software for business or
personal reasons, as it undermines integrity. Piracy can result in legal repercussions, ethical ramifications, and
business effects. To prevent exposure to computer viruses or other security threats, adhere to the following safe
computing practices: Therefore, by adhering to the listed practices, individuals and institutions can reduce the
likelihood of contracting computer viruses and other security threats.

Backup and data recovery
Data backup is crucial for safeguarding against various risks, such as breaches, maintaining operational continuity,
adhering to legal mandates, and ensuring peace of mind. The means of data backup available are cloud backup,
USB backup, network-attached storage (NAS), and hybrid backups. Cloud storage makes it possible to get
accessibility, automation, scalability, and security, while, on the other hand, external drives provide aspects such as
physical control, cost, speed, and offline accessibility [157]. NAS devices provide local network backup, data
mirroring, and remote access support. Hybrid solutions incorporate cloud and external drive backup solutions in
addition to local data storage. Disaster recovery planning, for its part, consists of risk analysis, identification of
critical data, backup strategy and procedure, recovery process, communication plan, resources, documentation,
testing, and improvement, among others. Exercises apply the plan in realistic conditions; reviews occur because of
new changes in the IT environment, changes in business processes, and threats. Backup verification checks
whether backups are reliable, accessible, and viable, while training employees on a disaster recovery plan
familiarises them with the activities they are required to undertake in the event of an information loss [167. To
modify  the plan, continuous  improvement wuses the results of tests and reviews.
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Individuals and organisations can greatly manage the probabilities of data loss and achieve rapid recovery in the
event of a disaster by setting reasonable backup routines and creating an elaborate disaster recovery plan.

User education and awareness
Cybersecurity training for employees can be important as it protects organisations from cyber threats, reduces
human vulnerability, ensures every organisation is compliant with laws, and is significant for organisational
culture [17]. Organisations can develop appropriate training models by defining specific risks and training
requirements, incorporating engaging and interesting elements into the training material, considering various
training options based on employees' job descriptions, regularly updating the programmes, incorporating quizzes,
and making resources easily accessible to employees. Awareness campaigns should adhere to several key
principles, including timely information dissemination to combat emerging threats, the provision of real-life
examples, the use of multiple channels, the invitation of experts, and the use of graphics to enhance presentations.
Users' best practices include insisting on using weak passwords, raising awareness about phishing, guiding users
on how to protect their personal and work devices, imparting knowledge on data handling, implementing sound
measures for reporting security breaches, and rewarding employees who embrace these practices, among others.
To recap, cybersecurity training for employees plays a significant role in being able to identify threats, reduce the
risks associated with human mistakes, adhere to the law, and promote a culture that supports security. The ideal
training programme should prioritise risk-appropriate training, engage the trainee, incorporate role play,
implement regular updates, and dispose of tools appropriately [187]. We can implement these practices to
guarantee the effective protection of organisational information and assets.

Advanced protection methods
Security systems use behavioural analysis as a technique to detect unknown threats. It is a process of observing
how software functions and how users interact with it, then analysing that information to look for signs of
irregularities. This approach enables security systems to identify threats that may not be identifiable with
traditional methods that employ signature-based detection technologies. Behavioural analysis commonly uses
machine learning and artificial intelligence to assess large amounts of data and identify signs of malicious behavior
[197]. EDR, UEBA, and NTA are some of the tools and technologies used in analysing behavioural patterns.
Cybersecurity uses sandboxing as a security approach to run potentially dangerous or malicious files and
applications in a safe, monitored virtual environment. It is an effective method to run a piece of code that can
potentially harm the system and study its activity in the process. Sandboxing excels at detecting novel threats and
unreported malware types. Endpoint Protection Platforms (EPP) are security products that aim at defending
endpoint devices against multiple threats. These are programmes that combine a variety of security features into a
single solution that provides real-time threat protection. EPP solutions typically include management consoles
where administrators can set security policies, oversee endpoints, and investigate security breaches all at once.
EPP solutions offer features such as malware protection, endpoint firewall features, DLP, and EDR features.
These tools help the organisation identify threats when they are in their early stages and prevent them from
escalating.

Future trends in virus protection

We're effectively combining AI and machine learning to prevent and eradicate malware [197]. Al and ML
algorithms can learn from data, identify signs of destructive behaviour, and take response measures on their own.
They are also highly proficient in behavioural analysis, which provides security solutions with the ability to detect
previously unseen types of malware as well as new and emerging threats like zero-day threats. Other threat
response actions might include the use of self-learning Al to automatically quarantine infected files, block known
malicious network traffic, or isolate compromised end points ahead of human intervention. Over time, the ML
algorithms enhance their abilities to detect and manage cybersecurity threats by learning from new threat
patterns. Future advancements in Al and ML could concentrate on explainable Al models, adversarial ML
techniques, and threat intelligence. Cybersecurity experts view blockchain as having an array of applications,
including a decentralised ledger, identity management, secure data transfer, and cryptographic solutions [207.
Blockchain-based platforms can facilitate the process by which security researchers, organisations, and individuals
can submit threat data to the global threat database, thereby improving threat detection and prevention. This
entails demonstrating how existing algorithms such as the RSA and ECC are vulnerable to quantum attacks, as
well as how quantum computing can break them. Quantum computing is progressively developing, and it will
render legacy encryption mechanisms increasingly vulnerable, making it necessary to come up with quantum-safe
cryptography techniques. Quantum cryptography introduces new cryptosystems based on quantum mechanics
principles, such as quantum key distribution (QKD), which ensures secure communication without interception or
spying [217]. We can define post-quantum cryptography as cryptographic methods that withstand attacks
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executed on quantum computers. Experts are constantly working on the creation and further standardisation of
post-quantum cryptographic protocols for further use, key among them being lattice-based cryptography, hash-
based cryptography, and code-based cryptography. To move from traditional cryptographic algorithms to post-
quantum cryptographic algorithms, organisations need to come up with risk management plans. They must also
consider the potential impact of quantum computing on the existing cryptographic framework, explore
technologies suitable for post-quantum cryptography, and strategize a gradual transition to guarantee security
and compatibility [227].
Case Studies and Real-World Examples

The WannaCry ransomware outbreak in 2017 and the Stuxnet Worm in 2010 were significant cyber attacks that
highlighted the importance of timely software patching and vulnerability management [237. These attacks
highlighted the need for proactive patch management, network segmentation, and robust backup and recovery
strategies. To mitigate the impact of malware outbreaks, organisations should adopt a layered approach to
cybersecurity, including network segmentation, intrusion detection systems, endpoint protection solutions, and
user education programs. Regular data backups and disaster recovery plans are also crucial. Successful
organisations that successfully mitigated a virus attack include Maersk, which successfully recovered and resumed
operations after falling victim to the NotPetya ransomware attack, and Sony Pictures Entertainment, which
successfully recovered and rebuilt its infrastructure after a devastating cyber attack attributed to North Korean
hackers. Successful defences include incident response planning, threat intelligence sharing, and endpoint
detection and response (EDR) solutions. These tools help organisations respond eftectively to cyber attacks, stay
informed about emerging threats, and monitor and analyse endpoint activities for signs of malicious behavior

[24].
CONCLUSION
The topic of virus protection comprises the following subtopics: Virus science pertains to the study of virions, or
modified or altered virus particles. I am looking for an explanation for the term computer virus. Of what types of
viruses? The origin of computer viruses: What impact does a virus attack have on an individual or an
organization? Precautions include using an antivirus, regularly updating system software, and avoiding security
risks such as uninterested browsing. Detection and eradication techniques include using an antivirus, manually
removing the virus, restoring the system, and recovering, among other measures. The book also illustrates safe
computing practices, backup and data recovery, user education and awareness, potential future protection methods,
and case studies. It is crucial to choose an all-encompassing virus protection solution, as virus and malware threats
persist in today's world. The threat no longer remains in check through conventional antivirus programs and
methods, which means there is a need to come up with a new proactive method for protection, identification, and
handling at both macro and micro levels. This includes employing antivirus, firewalls, IDS, and programmes that
can educate end-users regarding the threats posed by viruses and malicious software. The current cybersecurity
measures include defence-in-depth, employing up-to-date patches and updates, practicing safe computing, keeping
copies of important data in secure media, security training and awareness, and monitoring and early response
systems. By considering these recommendations and implementing a more comprehensive virus protection
strategy, organisations and individuals will become more resilient to threats in a world increasingly connected to
computer systems.
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