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Abstract :  Cloud computing is a useful technology and has been arising quickly by delivering different types of services. It includes 

several tools and applications like data storage, database, software, and network service. This research paper goes into cloud computing 

security issues and proposes a solution to address the challenges. This paper will be helpful for researchers to for better understanding 

of Cloud Computing and its security issues. 
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INTRODUCTION 

 

The concept of virtualization in cloud computing has become increasingly popular over the past few years. It is allows multiple operating 

systems to share the same physical hardware resources by the creating virtualized versions of those resources. By creating virtualized 

versions of the hardware resources, it allows multiple operating systems to share them. This technology has many advantages, including 

increased capacity, reduced IT costs, and increased security. Security concerns must be addressed, though, just as they are with any new 

technology. 

In cloud computing, virtualization presents a number of security concerns related to attacks on the virtualization environment. As a 

result of these attacks, the sensitive information may be lost, data breaches may occur, and the service disruptions may occur. In order 

to prevent these attacks, we need to develop effective solutions. 

 

In this research paper aims to review the security issues related to virtualization in cloud computing and provide a solution to address 

these challenges. It will examine various threats and identify the main requirements of a protection system. The suggested solution, the 

Advanced Cloud Protection System (ACPS), is based on the results of previous prototype security extensions of the Linux Kernel Virtual 

Machine (KVM). It is a complete protection system for clouds that transparently monitors cloud components and interacts with local 

and remote parties to protect and recover from attacks. The paper will provide an implementation of the ACPS and test its effectiveness 

and performance. 

 

This review of all topics is necessary as it helps to identify the vulnerabilities associated and potential security risks with virtualization 

in cloud computing. This can be addressed by the proposed solution, Advanced Cloud Protection System (ACPS).  

Additionally, more and more companies are accepting cloud computing and virtualization technology. It is important to have a thorough 

understanding of the security issues and potential solutions to ensure the security of sensitive data and safety and systems. 

Additionally, cloud computing and virtualization as the use of continue to grow. It is very important to have a complete understanding 

of the security challenges and solutions to address them. This survey paper aims to provide valuable besides and solutions to the security 

challenges of virtualization in cloud computing. It will be beneficial for IT professionals, researchers, and organizations that are planning 

to Choose cloud computing and virtualization technologies. 

 

This survey paper’s purpose is to explore the security issues of virtualization in cloud computing. It is also provided a solution to those 

issues. It will scan various threats, identify the main requirement of a protection system, and suggest an architecture framework which 

is called an Advanced Cloud Protection System (ACPS). It can be used virtualized environment to protect and recover from attacks. 

This research will be beneficial for a large audience because it is essential for ensuring the safety and security of sensitive data and 

systems. 

 

RELATED WORK 

 

In [1] This research paper purposes to explore the security issues of cloud computing and it also provides a solution to those issues. The 

paper begins by choosing the challenges of securing cloud nodes and how virtualization can be used as a security component. The paper 

then scans threats and identifies the main requirements of a protection system. It has developed an architecture framework which is 
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called an Advanced Cloud Protection System (ACPS). This is based on the results of previous prototype security extensions of the Linux 

Kernel Virtual Machine (KVM). It is a complete protection system for clouds that transparently monitors cloud components and interacts 

with local and remote parties to protect and recover from attacks. This paper provided a prototype implementation of the ACPS and 

tested the effectiveness and performance of the proposed solution. This paper concludes by stating that the ACPS provides a framework 

that allows virtualization-supported cloud protection across physical hosts over the Internet. In [2] Virtualization plays an essential role 

in cloud computing technologies. It allows users to share the infrastructure rather than only data. It allows for more efficient use of 

resources, cost savings, and flexibility in the face of changing business needs. The basic architecture of virtualization in cloud computing 

includes cloud users, service models such as SaaS, PaaS, and IaaS, virtualized models, and the host software and hardware. Traditional 

servers maintained by system administrators have limitations such as high maintenance costs and difficulty in updating physical 

infrastructure. Virtual servers, on the other hand, provide increased flexibility and scalability, as well as improved management and 

security. The Advanced Cloud Protection System (ACPS) is a prospective solution to enhance the security of cloud nodes, leveraging 

virtualization technology to monitor and protect cloud components.  

 

In [3] This paper discusses the concept of cloud computing and the various issues it addresses. Cloud computing is based on virtualized 

resources and builds upon decades of research in virtualization, distributed computing, grid computing, utility computing, and more 

recently, networking, web, and software services. The paper explains that cloud computing implies a service-oriented architecture, 

reduced information technology overhead for the end-user, greater flexibility, reduced total cost of ownership, and on-demand services. 

The paper also mentions key concepts such as cyberinfrastructure, service-oriented architecture (SOA), and virtualization, and notes 

that service-based solutions are expected to be a major vehicle for delivering information and other IT-assisted functions in the next 10 

years. In [4] Distributed computing is an environment where a group of independent and geographically dispersed computer systems 

works together to solve a complex problem. These systems are loosely coupled and work coordinately for a common goal. Grid 

computing is a model for allowing companies to use a large number of computing resources on demand, no matter where they are 

located. It is a subset of distributed computing but with additional features such as efficient utilization of a pool of heterogeneous systems 

and optimal workload management. Grid computing is focused on the ability to support computation across multiple administrative 

domains and offers a way of using information technology resources optimally inside an organization. 

 

In [5] A hypervisor, also known as a virtual machine monitor (VMM) or virtualizer, is a type of computer software, firmware, or 

hardware that creates and runs virtual machines. A hypervisor allows multiple operating systems to share the same physical hardware 

resources by creating virtualized versions of those resources. There are two main types of hypervisors: type-1, also known as native or 

bare-metal hypervisors, run directly on the host's hardware and manage the guest operating systems. Type-2 or hosted hypervisors run 

on a conventional operating system and abstract the guest operating systems from the host operating system. The first hypervisors were 

developed by IBM in the 1960s, and have since become an important tool for cloud computing and virtualization. In [6] A hypervisor 

is a type of software, firmware, or hardware that creates and runs virtual machines which are allowing multiple operating systems to 

share physical hardware resources. There are two types of hypervisors, type-1, which run directly on the host hardware, and type-2, 

which run on a conventional operating system. Hypervisors were first developed by IBM in the 1960s, and have become important for 

cloud computing and virtualization. Distributed Denial of Service (DDoS) attacks are a type of hacking where a criminal infects an array 

of computers with a program. This sends messages to a predetermined site, overwhelming it with traffic. DDoS attacks have been used 

for political purposes and have been suspected to be carried out by the Russian government in besides countries. 

 

In [7] The energy efficiency of mobile devices, or mobile terminals (MTs), is a growing concern as handheld devices become more 

prevalent. Research efforts in recent years have aimed to model the energy consumption of these devices, often focusing on specific 

perspectives such as communications or operations. In the literature, there have been several notable works on energy modeling in 

wireless sensor networks (WSNs) and handheld devices, such as [1], [2], [3], [4], [5], [6], [7], [8], [9], and [10]. These works have 

contributed to understanding energy consumption patterns and have proposed models and strategies for reducing energy consumpt ion 

and increasing device lifetime. [10] in particular present an analytic energy model that combines the energy demands of both networking 

activities and cryptographic operations, which can be useful for adaptively choosing the best option among multiple available ones to 

minimize the overall energy consumption of involved devices. The goal of these efforts is to provide enhanced data transfer facilities 

while reducing the frequency of battery recharges, thus improving the possibility to support secure communications involving massive 

data transfers in a hardware-constrained mobile environment. In [8] This survey aims to highlight the various security issues and attacks 

related to the hardware-assisted virtualization technology stack as applied to cloud computing infrastructures. The scope of the survey 

includes an introduction to virtualization and related terms, an overview of Intel's virtualization technologies, an introduction to 

virtualization security and the classification of reported security threats, and a detailed discussion of reported threats and their impact 

on cloud infrastructure. The survey also includes a discussion of proposed countermeasures against these threats and existing gaps and 

research opportunities in the field. The focus of the survey is on understanding the attack semantics related to each of the reported threat 

families, including hypervisor vulnerabilities, attacks on trusted execution, and secured boot technologies. A threat evaluation model 

based on Bayesian attack graphs (BAG) is also presented. The survey concludes with a discussion of countermeasures, gaps, and research 

opportunities in the field. 

 

In [9] Cloud computing is a type of parallel and distributed system that allows for the sharing of centralized data storage, data processing 

tasks, and online access to IT services or resources. It allows users to lease resources instead of purchasing them and provides on-

demand services that can be accessed from remote locations. Cloud computing services can be divided into three main categories: 

Infrastructure as a Service (IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS). IaaS provides hardware components 

as a service, such as memory, CPU, servers, storage and other virtualized compute resources. PaaS provides platforms like software 

development frameworks and operating systems as a service. SaaS provides software and applications as a service, which eliminates the 

need to install and run applications on client computers. Virtualization is a technique used in cloud computing that allows for the 

replication of a version of something real digitally. It allows for the sharing of a single physical resource or application among many 

clients and organizations, and it allows multiple virtual machines to run concurrently on a single physical host machine. The main 

objective of this paper is to review the most recent methods for allocating resources inside cloud computing based on virtualization and 

to analyze the role of virtualization in efficiently providing client resources. 
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In [10] The article discusses the security threats to virtualization in cloud computing. Virtualization technology is the key technology of 

cloud computing, but security issues have also appeared with its wide application. There are some security threats are Virtual machine 

migration, virtual machine escape, rootkit attacks, denial of service attacks, virtual machine monitor problems, and decoupling attacks 

on virtualization platforms. These security threats can restrict the development of the cloud computing industry. This article highlights 

the importance of security protection of virtualization in cloud computing to promote the safe and orderly development of the industry. 

Virtualization technologies allow for the creation of multiple logical computers. Each logical computer can run a different operating 

system, improving work efficiency. Still, the virtual machine monitor or VMM is the core software for virtualization and it is also 

vulnerable to security threats. Paper[10] suggests the security protection of virtualization in cloud computing. Which is decided to ensure 

the safe and orderly development of the industries. In [11] The article discusses the security challenges faced in cloud computing. It 

state that traditional security technique such as firewall, host-based antivirus software, and intrusion detection systems (IDS). Which is 

do not offer adequate security in virtualized systems due to the rapid spread of threats via virtualized environments. It also mentions that 

security challenges faced by entities in the cloud include legal security requirements. As well as basic security requirements like 

authentication, integrity, transparency, confidentiality, availability, and audits. The article goes on to discuss the security challenges at 

different levels in cloud computing, including the communication level At the communication level, issues arise as a result of the sharing 

of common resources among virtual machines, making them targets of attack. computational level At the computational level, the 

implementation of virtualization in the cloud is one of the biggest challenges. And data level at the data level, data breaches are identified 

as the most serious threat, and the need for secure storage of data in remote locations is emphasized. 

 

In [12] the article provide an introduction to cloud computing and virtualization. It explains that cloud computing is a pay-as-use model. 

Where users can access data and programs over the Internet, leading to low operational and capital costs. If users used cloud services 

then they user has to pay for the uses. It also states that virtualization is the creation of a virtual version of something, such as hardware, 

software, or an operating system. That allows multiple operating systems to run on the same platform. This article goes on to  mention 

the advantages of virtualization, including cost-effectiveness, reduced workload, better uptime, faster deployment of resources, and 

promotion of digital entrepreneurship. It also mentions the disadvantages of virtualization, such as security concerns and the need for 

specialized skills. In [13] Virtualization is a core component of cloud computing technology. It allows for the separation of a single 

physical machine into multiple virtual machines, making it more cost-effective. Virtualization also allows for the easy movement and 

creation of virtual machines, and the ability to run multiple operating systems on the same machine. The benefits of virtualization include 

cost savings, increased efficiency and flexibility, and improved resource management. However, customization can increase the cost of 

a virtualized environment and affect security. Different cloud service and deployment models offer varying levels of control and security. 

 

In [14] These studies propose different methods and techniques to improve the performance, security, and efficiency of cloud systems. 

There are some examples of studies, First Study suggests a multi-objective workflow which is called Cloud Multi-objective Intelligence 

(CMI) to minimize operational costs, and errors arising from unreliable VMs. And another second Study proposes a method for secure 

and open cloud models (such as SaaS, PaaS, and IaaS) of data replication. All of these studies’ purpose is to improve the performance 

and functionality of cloud computing systems. By addressing various challenges and issues related to virtualization and cloud computing 

these studies help for use of cloud computing systems and virtualization. 

 

In [15] Cloud computing is a type of Internet-based computing where different services such as applications, storage, and servers are 

provided to an organization's devices and systems through the Internet. It is on-demand self-service, broad network access, pooling of 

resources, rapid elasticity, and measured service characterized. Cloud computing is made up of several layers of services, including 

Infrastructure as a Service (IaaS), Software as a Service (SaaS), and Platform as a Service (PaaS). These services are accessed through 

standard Internet protocols and are based on technologies such as hosting and virtualization. In [16] Cloud computing is a system that 

provides on-demand services through internet-connected off-site data centers. It is widely used and has several advantages, such as ease 

of maintenance, reduced IT costs, versatility, reliability, security, and scalability. Cloud computing is split into three main services: 

Software as a Service (SaaS), Platform as a Service (PaaS), and Infrastructure as a Service (IaaS). Virtualization plays a major role in 

cloud computing, it allows a single machine to run multiple platforms simultaneously, which improves capacity and lowers the cost of 

IT infrastructure in cloud computing. Virtualization also provides an abstract environment, supports replication, and separates users, 

which increases the elasticity of the system. 

 

In [17] The utilization of cloud computing platforms in various fields has changed the operation mode of relevant industries by 

integrating information resources such as networks, servers, and software. Cloud platforms can provide virtualization technology that 

brings innovation to enterprise and industry information business architecture but also introduces new information security r isks and 

challenges. To address these challenges, cloud computing service providers need to formulate targeted virtualization security protection 

schemes and management systems based on the typical characteristics and practical needs of virtualization information security 

protection. Cloud platform operators are not only improving resource utilization but also actively improving the security of cloud 

platforms by addressing unauthorized malicious access, modification, and damage to the cloud platform, as well as internal and external 

security threats such as malware attacks. The virtualization security protection management system of the cloud platform needs to 

establish DDoS attack defense, intrusion defense, vulnerability analysis, and situational awareness.  

In [18] This paper discusses the design of a university cloud computing data center based on virtualization technology to improve 

resource utilization. It analyzes the drawbacks of traditional data centers and presents a virtualization-based design scheme and 

architecture diagram. The paper also highlights key points for implementing a university cloud computing data center and reports 

improved performance, as measured by CPU utilization and TTFB, after virtualization. 

 

In [19] Cloud computing has received a lot of attention in recent years due to its potential to improve the success of organizations. One 

of the key benefits of cloud computing is the ability to access and configure computing resources, such as networks, applications, servers, 

services, and storage, on-demand and with minimal service provider interfaces. Providing a high level of security is considered to be a 

critical task of cloud computing, as it enables fast processing and convenient data storage. 
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Cloud computing is a distributed architecture and computational model. That improves availability, scalability, collaboration, agility, 

adaptability to demand fluctuations, cost reduction, and speed of development work. It is made up of several computing models and 

concepts such as Web 2.0, virtualization, and SOA (service-oriented architecture). Which is rely on the internet to provide mutual 

business consumer computer requirements.  By providing online services using standard web browsers. The data and software are stored 

on remote servers. 

 

In [20] This article provides, cloud computing is a rapidly developing technology that enables on-demand network access and convenient 

and configurable computing resources. And the other hand Virtualization is a key technology in cloud computing that allows for resource 

allocation optimization. Still, there are obstacles to choose from, primarily related to security and privacy concerns, compliance, and 

legal matters. Network virtualization is a key technology for the future of the internet. The main challenge is how to construct and 

allocate resources to a virtual network. Virtual network technology improves the effective utilization of physical resources. But there 

are still challenges in improving its environment customization, isolation, and security. There have been many questioning algorithms 

developed to solve the problem of virtual network resource allocation. And with the development of technology, the goal is to improve 

resource utilization and reduce the cost and energy consumption of data centers. 

 

FINDING AND DISCUSSION 

 

The findings of this survey paper highlight several security issues related to virtualization in cloud computing. These problems include 

the possibility of cyber-attacks like virtual systems, data breaches, losing important information, and service interruptions. These issues 

can have a significant impact on organizations and their ability to protect sensitive data and systems.  

One of the main requirements identified for a protection system is the ability to transparently monitor cloud components and interact 

with local and remote parties. This is important for detecting and responding to potential threats promptly. It is also important that the 

system is able to recover from attacks to minimize the damage caused by security breaches. 

 

The proposed solution, the Advanced Cloud Protection System (ACPS), is based on the results of previous prototype security extensions 

of the Linux Kernel Virtual Machine (KVM) and is a complete protection system for clouds that addresses these challenges. The ACPS 

uses virtualization-based security techniques to transparently monitor cloud components and interact with local and remote parties to 

protect and recover from attacks. 

 

The prototype implementation of the ACPS has been tested and has shown to be effective in protecting against potential threats and 

recovering from attacks. The results indicate that the ACPS can provide a framework for virtualization-supported cloud protection across 

physical hosts over the Internet. 

 

While the proposed solution, ACPS, has shown to be effective in addressing the security challenges of virtualization in cloud computing, 

it is important to note that there may be other solutions and approaches to addressing these challenges. Further research and development 

in this area may lead to new and improved methods for protecting virtualized environments in cloud computing. 

Additionally, as technology and threats continue to evolve, it is important for organizations and researchers to stay updated on the latest 

developments and to continuously assess and improve the security of virtualized environments in cloud computing. 

In conclusion, the findings and discussion of this research paper have highlighted the significant security challenges of virtualization in 

cloud computing and proposed a solution, the Advanced Cloud Protection System (ACPS), to address these challenges. The proposed 

solution has been tested and shown to be effective in protecting against potential threats and recovering from attacks. However, it is 

important to note that there may be other solutions and approaches and to stay updated on the latest developments in this field. 

 

 

CONCLUSION AND FUTURE WORK 

 

In conclusion, his survey paper has analyzed the security issues of cloud computing and provided a solution through the development 

of the Advanced Cloud Protection System (ACPS). The paper talk about the difficulties of keeping cloud systems safe and how 

virtualization can be used as a security tool. By identifying potential threats and the key needs for a protection system, the researchers 

developed a complete framework for protecting cloud systems. The effectiveness and performance of the proposed solution were tested 

through a prototype implementation of the Advanced Cloud Protection System (ACPS).  

 

The ACPS provides a framework that allows virtualization-supported cloud protection across physical hosts over the Internet. It 

transparently monitors cloud components and interacts with local and remote parties to protect and recover from attacks. The results of 

this research demonstrate the potential of virtualization in enhancing the security of cloud computing infrastructures. 

 

Future work in this area can focus on further improving the ACPS to address new and emerging threats, as well as exploring the potential 

of integrating other security technologies such as artificial intelligence and machine learning. Additionally, further research can be 

conducted to evaluate the scalability and performance of the ACPS in large-scale cloud environments. Overall, the goal of future research 

should be to continue to develop and improve security solutions for cloud computing infrastructures to ensure the safe and secure use 

of these resources. 
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