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Abstract: 
The next phase of technology is thought to be cloud 
computing. Users may access software and data stored on 
distant servers and other high-quality services using this 
web-based technology. Cloud computing is similar to data 
outsourcing in that the customer receives storage services 
from an outside party. It is possible to provide consumers 
with high-quality results without incurring significant costs 
for programming and equipment related to information 
storage. With cloud computing, you may satisfy customer 
needs and applications without maintaining a hardware and 
software infrastructure. It may be seen as a whole or partial 
outsourcing of software and hardware resources. A standard 
web browser and a quick Internet connection are needed to 
access cloud apps. It provides scalable, on-demand access to 
a shared resource pool housed at the provider’s premises in 
a data center.
Keywords: Grid computing, SOA, virtualization, cloud 
computing, cloud technologies, and utility computing.
1. Introduction
Clouds are networks or the Internet. This suggests that cloud 
computing can be accessed from a distance. Benefits from 
the cloud may be gained via systems or the web, whether 
they are private or public systems. Cloud-based applications 
like email, online conferencing, and customer relationship 
management (CRM) remain operational (Boss et al., 2007).
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Cloud computing is based on web computing, in which 
customers may access software infrastructure platforms, 
devices, and other resources and hosting via virtual shared 
servers in exchange for payment as they use the services. In 
this approach, everything data that a digital system has to 
offer is offered as a service(M. A, n.d.).
Cloud computing offers many benefits to its customers, 
including access to a wide range of applications without 
needing a license, purchase, introduction, or download of 
any of these programs. Because no infrastructure is required, 
software and machine installation and operating expenses are 
also lower. Customers must interact with a system (often the 
Internet) to access data from anywhere.
Clients of cloud computing rent use from a third-party 
provider rather than owning the actual infrastructure. They 
pay just for the resources they use, using resources as a 
service. The majority of distributed computing foundations 
consist of server-based and regular focus services (D. A, n.d.).
Any modern firm has to start determining where exactly 
Cloud Computing (CC) is needed in its operations to obtain 
a competitive edge and stay competitive in its industry. Pay-
per-use is a unique feature of cloud computing, where users 
only pay for the services they utilize.
This document briefly explains cloud computing, outlining 
its services and deployment techniques while highlighting 
various.
Characteristics of cloud computing as well as cloud computing 
technology.
Compared to conventional storage systems, cloud computing 
provides organizations with more storage. Updates to 
software are increasingly automated, and fewer highly skilled 
IT employees are working [2].
Many services and models operate in the background to make 
cloud computing accessible and valuable for end users. There 
are primarily two types of distributed computing working 
models:
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Different models and types of services operating in the 
background make distributed computing feasible and 
accessible to end users. There are primarily two types of 
distributed computing working models:
A. Models of Deployment.
B. Service Frameworks.
A. Deployment models describe how the cloud may be 
accessed or how one finds it. The cloud distinguishes four 
categories of accessibility: Private, Public, Hybrid, and 
Community.
1) Public cloud: Any external client may register on the 
internet and use this cloud, which offers pay-per-use 
resources for customers. This one is not as secure as a 
private cloud. Its openness makes it accessible to all internet 
users. Comparatively speaking, it is less configurable than a 
private cloud. A sizable Cloud Service Provider (CSP) owns 
and operates the cloud infrastructure. The cloud provider 
is responsible for building and maintaining public and IT 
resources. The external cloud, also known as the open cloud, 
is where resources are forcefully provided on a self-benefit 
basis over the internet.
Email, Google App Engine, Windows Azure or Microsoft 
Azure, and Amazon Elastic Compute Cloud (EC2) are a few 
examples.
2) Private cloud configured explicitly inside an organization’s 
data center. They manage all cloud resources that belong to 
the organizations. Unlike an open or hybrid cloud, the private 
cloud provides better protection. Although private cloud 
resources are more expensive than public clouds, they provide 
more productivity. The cloud exists within and beyond the 
organization’s boundaries and is managed by an association 
that only provides services. A private cloud, often known as 
an internal or corporate cloud, provides devices enabled to a 
pre-agreed number of users behind a firewall.
3) Community cloud: A few organizations collaborate to 
develop and provide a comparable cloud infrastructure, 
along with regulations, standards, values, and considerations. 
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The community cloud forms a degree of democratic balance 
and economic scalability. One of the community groups or a 
third-party provider might provide the cloud infrastructure. 
A few firms manage the cloud, which supports a specific 
community with a similar fascination. Compared to public 
clouds, community clouds are even more secure.
4) Hybrid cloud: This is a collection of communal, private, 
and public clouds. Public clouds perform non-essential tasks, 
while private clouds handle crucial tasks. Hybrid clouds may 
save money since they are less expensive than private clouds. 
Since hybrid cloud models rely on internal IT infrastructure, 
it is critical to ensure excess across data centers.
A cloud client may, for instance, transfer some cloud 
services—those involving sensitive data—to a private cloud 
and other, less sensitive cloud services—to a public cloud.
B. Service models: A cloud’s capabilities, referred to as 
services, allow it to interact with a client or application 
in various ways. The functional models on which cloud 
computing is built are called service models. Three main 
service models or sorts of services have arisen over the 
internet.
1. As a Service Infrastructure (IaaS).
2. Software as a Platform (SaaS).
3. Cloud-based software (SaaS).
1) Infrastructure as a service (IaaS): Cloud computing 
providers give more capacity for arranging devices, real and 
virtual computers, etc. Virtual machines are managed by 
hypervisors grouped into pools and managed by functional 
networks providing emotional support. Cloud customers are 
responsible for installing their application programming and 
operating system images on the virtual machines. IaaS gives 
the cloud provider a valuable means of publicly locating 
the infrastructure over the Internet. IaaS resources are made 
available to rent to customers, including storage, bandwidth, 
IP addresses, firewalls, virtual machines, monitoring services, 
and more. The customer’s pay depends on how long they can 
keep the resource.
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Examples include Google Compute Engine, Amazon EC2, 
Windows Azure, and Rackspace.
2) Platform as a service (PaaS): This refers to providing an 
online application development and deployment platform 
to developers, enabling them to quickly create, implement, 
and maintain SaaS applications. Additionally, it provides 
the deployment and improvement tools needed to develop 
applications. A point-and-snap tool at the core of PaaS enables 
non-designers to build web apps. The buyer is not required 
to acquire pricey power supplies, servers, equipment, or 
data storage. Therefore, scaling up or down in response to 
application resource needs is not problematic.
Force.com, Google, Windows Azure, AWS Elastic Beanstalk, 
Engine, and Apache StratosApp are a few examples.
3) Software as a Service (SaaS): This refers to the delivery of 
applications (such as CRM or ERP) to end users via browsers 
on the internet. Cloud service customers may use what is now 
installed and operational on cloud infrastructure. This way, 
installing and using the software program on PCs alone is not 
required. Additionally, there is a decreased requirement for 
software support and maintenance. Certain SaaS apps, like 
the Office Suite, are not flexible. SaaS provides an application 
programming interface (API), allowing developers to create 
unique applications like Microsoft Office 365 and Google 
Apps.
2. The features of cloud computing
To satisfy customer or user needs and provide high-quality 
services, cloud computing has some of the following features.
1) Excellent scalability refers to the capacity to offer resources 
on a massive scale upon request without needing human 
interaction with every service provider.
2) High availability and dependability: The infrastructure has 
fewer opportunities to fail because of the servers’ increased 
and more dependable availability [4].
3) Agility: It operates swiftly and distributes resources among 
users.
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4) Multi-sharing: By sharing the basic infrastructure via 
distributed computing, different customers and applications 
operate even more effectively and at a lower cost.
5) Maintenance: Since cloud computing apps don’t need 
to be installed on every device and can be accessed from 
various locations, maintenance is more straightforward and 
ultimately less expensive.
6) Low cost: Since the business no longer has to build its 
infrastructure, it is a cost-effective solution. It pays according 
to the amount of resources used.
7) Pay-per-use services: Clients are provided with APIs 
(Application Programming Interfaces) to access cloud services 
and are charged according to use.
8) On-Demand Self-Service: Cloud computing allows 
customers to access resources and services for in-person 
communication with cloud service providers upon request. A 
website login is available at any time.
Then put them to use. Processing power, storage, and virtual 
machines are examples of computing resources.
9) Wide network access: Using various devices, including 
PCs, laptops, mobile phones, and tablets, users may access 
resources like virtual machines, storage, and computing 
power over the Internet. Since cloud computing is internet-
based, it may be accessible from anywhere at any time [5].
10) Resource Pooling: Many cloud computing users may 
share a pool of resources, including hardware, software, 
and a single physical database instance. For example, many 
virtual machines owned by various people may be hosted on 
a real server [6].
11)   Quick elasticity: Increasing or decreasing resources at any 
moment is relatively simple. Resources presently allocated to 
or utilized by clients are automatically tracked, enabling this.
12)  Measured Service: A cloud provider that offers measured 
services oversees and manages every aspect of the cloud 
service. Capacity planning, resource billing, optimization, 
and other factors play a role.
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3. Technologies For Cloud Computing
The cloud computing platform is being supported by several 
advancements that are aiming to make it dependable, flexible, 
and easy to use:
A.  Sophistication
B. SOA, or service-oriented architecture
C. Grid-based computing
D. Practical Computing
1. The process of virtualization
The process of virtualization grants permission for many users 
or an organization to share a physical instance of a resource or 
program. This is accomplished by giving a physical resource 
a logical name and, when needed, supplying a reference to 
it [7]. The primary use of this technique is to provide cloud 
customers with standard versions of the apps. For instance, 
the cloud provider should provide its customers access to the 
upgraded version of the program whenever it is published. 
For example, virtualized IT frameworks are available upon 
request from VMware and Xen. As virtual systems advance, 
consumers may access cloud resources within a customized 
network environment thanks to services like Virtual 
Private Networks (VPNs). Since virtualization methods 
provide flexible and scalable hardware services, they form 
the foundation of cloud computing. By delivering virtual 
disengagement between tenants, the multitenant architecture 
enables businesses to use and alter the program in the same 
manner each has its instance running.
Virtualization Types
The kinds of virtualization that follow are:
1. Virtualization of Hardware
2. Virtualization of operating systems
3. Virtualization of Servers
4. Virtualization of Storage



 157

Beyond the Clouds: Reinventing the Future of Intelligent Computing

1) Hardware virtualization: This refers to installing the Virtual 
Machine Manager (VMM) or Virtual Machine Software 
(VMS) directly on the hardware system. Because managing 
a virtual computer is more straightforward than working on 
a real server, hardware virtualization is used for the server 
platform. Virtualization comes in several forms.
2) Operating System Virtualization: This refers to installing 
the Virtual Machine Manager (VMM) or Virtual Machine 
Software (VMS) on the host operating system rather than the 
hardware system directly. Operating System Virtualization 
has made testing apps across different OS systems easier.
3) Server Virtualization: This refers to installing Virtual 
Machine Manager (VMM) or Virtual Machine Software (VMS) 
directly on the server system. Server virtualization is utilized 
when a single physical server is split into many servers to 
balance the load on a demand basis.
4) Storage Virtualization: Storage virtualization assembles 
physical storage from several network storage devices. It 
seems that a single storage device aggregates many into 
physical storage. Virtualization of storage is used for recovery 
and backup.
B. Service-Oriented Architecture (SOA):
In a service-oriented architecture, applications are used as 
a service for other applications, regardless of the vendor, 
product, or invention. This makes information sharing 
between several sellers’ uses possible without requiring 
additional programming or service upgrades. The figure 
depicts cloud computing Service-Oriented Architecture.
SOA is an application framework that separates typical 
business applications into distinct
Business processes and functions are known as Services. 
This aspect of cloud innovation gives associations access to 
cloud-based registration arrangements with features that 
can be changed on demand in response to changing business 
needs. Service-oriented architecture (SOA) transfers the 
responsibility and costs of web benefit parts’ development, 
deployment, and support to the web services provider, 
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allowing a web services buyer to access various web services 
without incurring the overhead associated with traditional 
IT service delivery methods. SOA is a successful mechanical 
component of distributed computing because it encourages 
integrated appropriation and fragment reuse, fundamentally 
lowering the expense of programming advancement 
and delivery. Quality of Service (QoS) and Software as a 
Service (SaaS), two key ideas that are also essential to cloud 
computing, are introduced and disseminated via service-
oriented computing [8]. Software as a Service offers a new 
application delivery paradigm. Quality of Service specifies a 
collection of functional and non-functional criteria that may 
assess a service’s behavior from several angles. The realm of 
Application Service Providers (ASPs) is where it originated.
C. Utilizing grid computing:
Grid computing is a kind of distributed computing in which 
many computers from various locations are networked 
to accomplish a shared objective. There are differences in 
regional distributions in the computer resources. As a result, 
grid computing divides a big issue into smaller ones, which 
are then distributed among systems that are part of the grid. 
The goal of the grid system is resource sharing via large-scale, 
distributed cluster computing. Grid computing is widely 
used in e-science, a study where cooperation between data 
sources, computer services, and massive processing capacity 
is often needed.
Arranging Grid applications may be a very complex task, 
especially when managing the flow of information between 
distributed registration resources. Network work process 
frameworks are specific work procedure management 
frameworks designed to develop and carry out a series 
of work processes, computational or information control 
procedures, or grid configuration.
Conclusion
More straightforward. An overview of cloud computing, 
deployment models, service models, cloud computing 
methodologies, virtualization, SOA, grid computing, and 
cloud computing utilities is made clear in this article. We 
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intended to focus on introducing and illustrating the emerging 
trends in the technology used to provide cloud-based services. 
Numerous studies have been conducted to give customers 
on-request advantages and minimize downtime when 
transferring virtual machine memory from one physical host 
to the next. Later, we’ll try to bring them together to provide 
a rational framework for describing, locating, forming, and 
managing.
The cloud comprises network components and computational 
resources based on the SOA concept. This method will 
provide the scalability and flexibility required to ensure 
that the diverse resources forming the cloud and systems 
work together. We will focus on how systems are created 
dynamically to shape the cloud and allow “cloud services” 
to be disclosed, degraded, and executed upon request. Under 
SOA, these administrations’ connections and arrangements 
will ideally be handled.
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