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Abstract: As information technology undergoes rapid development, cloud computing has emerged as a
transformative computing model, bringing about gradual shifts in our daily routines and professional landscapes.
At the core of cloud computing lies virtualization technology, a fundamental innovation that bestows upon cloud
computing traits of efficiency, flexibility, and scalability. The following discourse will delve into an analysis of
virtualization technology within the context of cloud computing, exploring its underlying principles, diverse
applications, and anticipated developmental trajectory. Virtualization technology, as a cornerstone of cloud
computing, plays a pivotal role in abstracting physical infrastructure and creating virtual resources, thereby
enabling efficient resource utilization, seamless flexibility, and scalable operations. By decoupling software from
physical hardware, virtualization facilitates the dynamic allocation of resources, enhancing overall system
performance and agility. Furthermore, the application of virtualization technology spans across various domains,
including server virtualization, storage virtualization, network virtualization, and desktop virtualization. Each of
these applications contributes to optimizing resource management, improving operational efficiency, and
reducing infrastructure costs in diverse IT environments. Looking ahead, the development trend of virtualization
technology in cloud computing is poised for continued advancement. Anticipated trends include the convergence
of virtualization and containerization technologies, the integration of virtualization in edge computing for
enhanced real-time processing, and the evolution of multi-cloud and hybrid cloud management solutions
empowered by virtualization technology. In conclusion, virtualization technology underpins the efficiency,
flexibility, and scalability of cloud computing. Its ongoing evolution and integration with emerging technologies
are set to further revolutionize the landscape of cloud computing, offering enhanced capabilities and paving the
way for innovative solutions to meet evolving demands in the digital era.

Abstract: Cloud computing; Virtualization technology; Development trend

1. Introduction

Cloud computing, as a new computing model relying on the Internet, is gradually changing our way of work
and life. With cloud computing, users can easily access shared computing resources, including servers, storage
devices, and applications, over the network. The realization of this model cannot be separated from the support
of virtualization technology™. As the cornerstone of cloud computing, virtualization technology can convert
physical hardware resources into logical resources, achieve dynamic allocation and flexible management of
resources, which greatly improves resource utilization, reduces operating costs, and promotes the wide
application of cloud computing!l.

With the development of cloud computing, users can flexibly choose the required resources according to
their needs, and there is no need to invest a lot of money to buy expensive hardware equipment, which greatly
reduces the IT cost of enterprises and individualst®l. At the same time, cloud computing also provides more
powerful data storage and backup capabilities, making data more secure and reliable. The application of
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virtualization technology also promotes the efficient use of computing resources, reduces the phenomenon of
idle waste of resources, and the use of energy is more economical, which is conducive to environmental
protection and sustainable development. In addition, cloud computing also provides users with more convenient
and flexible services, such as software as a service (SaaS), platform as a service (PaaS) and infrastructure as a
service (laaS), to meet the diverse needs of users, improve work efficiency and quality of lifet!.

In short, with the support of virtualization technology, cloud computing is gradually becoming the core of
the information technology field in today's world, its development has brought a lot of convenience to our lives,
but also for the development of enterprises to provide more possibilities.

2. The principle and implementation of virtualization technology

The core idea of virtualization technology is to abstract physical resources into logical resources, so as to
achieve unified management and dynamic allocation of resources®. Through the virtualization platform,
physical resources can be divided into multiple virtual resources, As shown in Table 1, and each virtual resource
provides an independent running environment. Users only need to focus on virtual resources and do not need to
know the details of physical resourcest®.

Table 1. SystemVerilog and C Data Mapping.

SystemVerilog C(input) C(output/inout)
b yte char char*
shortint shortint shortint*
int int int*
longint longint longint*
shortreal float float*
real double double*
string constchar* char* *
string[n] constchar* * char* *
. . . svBit*
bit svBit(unsignedchar) .
(unsignedchar)
logic, reg svLogic svLogic*
bit[N:0] constsvBitVecVal* svBitVecVal*
reg[N:0]/logic[N:0] constsvLogicVecVal* svLogivVecVal*
OpenArray[ ] constsvOpenArray svOpenArray
(importonly) Handle Handle
chandle constvoid* void*

Virtualization technology includes many aspects, among which server virtualization allows multiple virtual

machines (VMs) to be run on a single physical server to achieve resource sharing and dynamic adjustment.
This flexibility not only increases the utilization of hardware resources, but also reduces the time and cost
required to deploy new services or applications. Storage virtualization consolifies multiple storage devices into
a unified storage pool, providing efficient data access and management®®. This centralized management mode
simplifies the configuration and monitoring of storage resources, and improves data reliability and security.
Network virtualization abstracts network resources into logical networks, enabling flexible network
configuration and management. This allows network resources to be reallocated as needed to better adapt to
changes in business requirements!. Finally, application virtualization separates applications from the underlying
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operating system, enabling rapid deployment and management of applications. This approach reduces hardware
dependence, improves application portability and flexibility, and simplifies the updating and maintenance
process.

In short, virtualization provides users with a more flexible, efficient, and reliable resource management
method by abstracting and consolidating physical resources. It not only greatly improves resource utilization and
reduces operating costs, but also brings more possibilities for innovation and development for enterprises and
individuals. With the continuous evolution and improvement of virtualization technology, it is believed that it
will continue to play an important role in the field of information technology and promote the development and
progress of the digital society.

3. Application and value of virtualization technology in cloud computing

Virtualization technology is widely used in the field of cloud computing, and its value and role are mainly
reflected in the following aspects:

First, virtualization technology implements resource pooling, consolidating multiple physical resources into
a unified resource pool, and realizing dynamic resource allocation and management*®. This enables users to
apply for resources according to actual requirements, thus improving resource utilization and flexibility. Through
virtualization technology, users can easily obtain required resources in the cloud environment without caring
about the underlying physical devices, greatly simplifying the process of obtaining and using resources.

Second, virtualization supports elastic scaling. The resource scale can be dynamically adjusted based on
service requirements to achieve elastic expansion. When service requirements increase, resources can be quickly
added to meet the requirements. When business needs decrease, resources can be released to reduce costs. This
elastic scalability enables cloud computing services to better adapt to business changes and meet the actual needs
of users. Through virtualization technology, users can add or reduce resources at any time as required, improve
system flexibility and response speed, and provide users with more customized services.

In addition, virtualization technology provides high availability assurance. By implementing resource
redundancy and backup, the system availability and reliability are improved. In case of hardware or software
faults, standby resources can be quickly switched over to ensure the continuous running of services. This high
availability feature is of great significance to ensure the stable running of enterprise services. Virtualization
technology improves the stability and reliability of cloud computing services by implementing resource
redundancy and automatic failover, ensuring the continuity and stability of users' services.

In short, virtualization technology plays an important role in the cloud computing field. Through the
characteristics of resource pooling, elastic expansion, and high availability guarantee, cloud computing services
are more flexible and reliable, and can better adapt to the changing service requirements of users. With the
continuous development and application of cloud computing, virtualization technology will continue to play an
important role in promoting the further improvement and innovation of cloud computing services.

4. The development trend and prospect of virtualization technology

Multi-cloud and hybrid cloud management will be a key trend in virtualization technology. As enterprises
need different cloud computing solutions, multi-cloud and hybrid cloud have become prevalent. Virtualization
will enable resource management and collaboration across platforms, enhancing efficiency and flexibility.
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Enterprises can manage resources on multiple clouds, schedule resources uniformly, and optimize configurations.
This will help integrate and manage resources better, improve utilization efficiency and flexibility, and provide
robust cloud computing governance and collaboration solutions.

In summary, with the evolution of virtualization technology, containerization, edge computing, and multi-
cloud/hybrid cloud management will become key trends. These will bring flexibility, efficiency, and power to
cloud computing, driving its progress and innovation. These trends will provide comprehensive cloud services
to users, rich cloud solutions to enterprises, and promote the widespread application and development of cloud
computing across industries.

Fig. 1. Waveform Schematic Diagram.

5. Conclusions

Virtualization technology abstracts physical resources into virtual ones, enabling unified management and
scheduling. This not only boosts resource utilization but also cuts enterprise operating costs. It also enhances
system scalability and flexibility, helping enterprises respond quickly to market changes, seize opportunities, and
achieve rapid business growth.

With the advancement of containerization, edge computing, and multi-cloud hybrid cloud management,
virtualization will play a crucial role in various areas. In containerization, it facilitates rapid deployment and
container management, boosting efficiency. In edge computing, it enables unified management and scheduling
of edge devices, improving performance. In multi-cloud hybrid cloud management, it connects different cloud
platforms, enhancing resource utilization and management efficiency.

In summary, virtualization technology, a cornerstone of cloud computing, will continue to drive its progress
and development. With ongoing technological innovation, it will play a pivotal role in multiple areas, delivering
efficient, flexible, and reliable cloud computing services to enterprises and individuals. In this era of
opportunities and challenges, let's embrace the promising future virtualization technology brings to the cloud
computing domain!
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