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Abstract— One of the best methods for managing and allocating large amounts of data and resources 

over the entire Internet is cloud computing, which is a significant technological advancement in the IT 

industry. In technical terms, cloud computing is the ability to access IT infrastructure through a 

computer network without installing anything on our personal computer. Businesses can use cloud 

computing to lower infrastructure cost; test their applications more quickly, with better management, 

and with less maintenance. The IT staff can modify resources to meet sporadic and shifting demands. 

There is proof that cloud computing is used in daily life due to its wide range of applications in many 

settings. The architecture, traits, types, service models, advantages, and difficulties of cloud computing 

are all covered in this article. 
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1. Introduction:  

The way the IT sector functions nowadays has been drastically changed by the emergence of cloud 

computing. Better IT services may be explored with less investment and at a cheaper cost thanks to 

cloud computing. Software while a service has become more and more common as cloud computing has 

changed the way computing equipment is created and acquired [1]. Users can access data  

stored on a server as a service at any time thanks to this web-based technology. Since it is a service that 

is purchased, customers only pay for the services they use. Cloud hosting is a computing model that 

offers many clients massively extensible IT-enabled abilities as a service. Cloud computing is a 

computer model that offers numerous users enormously scalable IT-enabled capabilities as a service. It 

is the use of accessible via the internet computing technology for a range of applications [2]. It is a 

collection of network-enabled services that offer easy-to-use, scalable, guaranteed, typically 

customizable, and reasonably priced services.  

Cloud computing is a computing technique that uses the global web to furnish a variety of 

different outside clients with extremely scalable IT-related skills as a service. Hardware and software are 

supplied to customer’s on-demand over a network without the need for one gadget or locale beneath this 

information gadgets service paradigm. The definition provided by the National Institute of Standards and 

Technology A shared set of easily accessible, individualized, and rapidly provision able computing 

resources is made possible by the cloud computing architecture[3].  Private cloud, public cloud, 
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community cloud, and hybrid cloud are the four types of clouds. In cloud computing, using three service 

models, Software, Infrastructure, and Platform. Each of these exemplifies cloud computing. While 

selecting a solution, there will be specific obstacles to take into account that present both enormous 

possibilities and substantial benefits. A review of cloud computing architecture, features, and service 

models will be given in this study, along with an evaluation of its advantages and disadvantages. 

 

II.1.A Brief History of Cloud Computing 

Not so long ago, an organization's information and programs were limited to PCs and servers. There are 

some excellent films from that time period where thieves had to break into a building in order to take 

confidential company information. Businesses started to centralize their client-server technology as the 

Internet boomed in the mid-1990s, and some even constructed their own on-site data centers [4]. 

Workers started using the Internet and virtual private networks to remotely "tunnel" apps and data 

repositories. 

Co-location data centers, which are off-site structures that may house the data and applications of many 

enterprises, were first constructed by innovators. Then, starting around twelve years ago, businesses 

started using these hired "cloud" offerings in lieu of their own local servers and data centers. While older 

and less risky manufacturing and brick-and-mortar businesses were cautious of the cloud, startups and 

tech enterprises were the first to use it. 

 

2. Evolution of Cloud Computing 

1. Distributed Systems: Various systems interact in networks. When sending a message from several 

distinct systems that are directly spread out across different areas but are linked by a network is the 

objective. 2. Mainframe Computing: Developed in 1951, this technology has many features. Because of 

its capacity to manage massive volumes of data, mainframe computer is still in use today [5]. This 

computing is better for a company that has to utilize and share a lot of data. 3. Cluster Computing: In 

this method, multiple computers are linked together to form a single computer. In cluster computing, 

each computer—often referred to as a network node—completes the tasks simultaneously. This can 

increase processing speed, efficiency, and transparency because all nodes in the system can see what any 

one node has done. 4. Grid computing was introduced for the first time in 1990. The several nodes, or 

computers, that comprise the computer system in this case are located in different geographical locations 

but are connected to the same network through the Internet.5. Web 2.0: With this system, people can 

work together, share information on social media, or produce their own content. 6. Virtualization: This 

method was first utilized forty years ago and is currently being employed by IT companies. In order to 

give the customer cloud-based services, it employs a software layer on top of hardware. 7. Application 

Computing: Application computing can be employed based on the needs of the user. Data storage can be 

rented for users, businesses, clients, or according to business needs [6]. 

 

III.Architecture of Cloud Computing 

1. The front-end 

The user or client side of a cloud computing system is referred to as front-end cloud architecture. It 

offers instant entry to cloud assets and amenities through dashboards, navigation tools, and graphical 

user interfaces (GUIs). Programs & software apps that are installed on devices (such desktops, laptops, 

and mobile phones) in order to access the cloud platform or service are essential components. 

https://www.ijsat.org/


 

International Journal on Science and Technology (IJSAT) 

E-ISSN: 2229-7677   ●   Website: www.ijsat.org   ●   Email: editor@ijsat.org 

 

IJSAT25037001 Volume 16, Issue 3, July-September 2025 3 

 

2. The back-end  

Applications: Platforms or software that handle client service requests on the front end are known as 

back-end applications. 

Cloud computing service: The back-end service controls access to cloud-based resources and supplies 

the application in the cloud architecture. 

Cloud runtime: The runtime offers the hardware, operating system, and memory needed to operate or 

carry out services. In order to execute various runtimes on the same server, virtualization is essential.  

Cloud storage: Back-end management of data is what makes it possible for scalable and adaptable 

storage systems and apps. 

Infrastructure: The hardware and software used to run and administer cloud-based services, including 

servers, databases, CPUs, network equipment like switches and routers, and graphics processing units. 

Software for management: In a cloud computing system, middleware facilitates communication 

between the front-end and back-end [7]. To guarantee seamless front-end user experiences, this 

component enables real-time service delivery. 

Security tools: Security tools provide back-end security, with encryption, access control, and 

authentication protocols on back-end components protecting data from breaches. 

3. A network 

A network typically connects the front-end to the back-end operations. 

 

IV.A.Types of Cloud Computing  

1. Infrastructure as a Service (IaaS) 

Infrastructure as a Service (IaaS) is a type of cloud computing that allows people to access IT tools 

such as virtual machines, storage, and networks over the internet. Some of the benefits of using IaaS 

are: Flexibility and control: IaaS comes from providing virtualized computing resources such as 

VMs, storage, and networks, which makes it easier for users to control the operating system and 

applications [8]. Hardware cost reduction: IaaS provides business cost savings by eliminating 

physical infrastructure investments, making it cost-effective. Scalability of resources: The cloud 

provides hardware resources that can be scaled up or down as needed, facilitating optimal performance 

while being cost-effective. 

2. Platform as a Service (PaaS) 

A third-party supplier offers the hardware and software resources required to develop, test, and execute 

applications under the Platform as a Service (PaaS) cloud computing model. This allows users to focus 

on building their applications without having to worry about managing servers or infrastructure. Some 

of the benefits of using PaaS are: Simplify development: Platform as a Service provides application 

development by keeping the underlying infrastructure as a bare minimum. This allows developers to 

focus entirely on the application logic (code) and the background operations are fully managed by the 

AWS platform [9]. Scaling automation: Managing resource scaling, ensuring the workload 

performance of the program is ensured by PaaS. Improve performance and productivity: PaaS 

infrastructure reduces complex management, speeds up implementation time, and brings updates to 

market faster by streamlining the development process. 

3. Software as a Service (SaaS) 

Software as a Service (SaaS) is a way to use software over the internet instead of installing it on your 

computer. The software is provided by a company, and you can use it by logging in through a web 
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browser. You don’t need to worry about updates, maintenance, or storage, as the provider takes care of 

it. Some of the benefits of using SaaS are: Automation of updates: SaaS providers manage the 

handling of software maintenance with automatic updates, so that users have the latest experience with 

the latest features and security patches. Collaboration and accessibility: Software as a Service (SaaS) 

enables users to easily access applications without the need for local installations. It is fully managed 

by AWS Software, which runs as a service over the internet, facilitating easy collaboration and 

accessibility. Cost efficiency: SaaS serves as a cost-effective solution by reducing the overhead of IT 

support by eliminating the need for individual software licenses. 

4. Function as a Service (FaaS) 

FaaS is a cloud-computing service that allows customers to run code in response to events, without 

having to manage complex infrastructure. You write the code, upload it, and the cloud provider runs it 

only when needed. Some of the benefits of using SaaS are: Cost efficiency: FaaS facilitates cost 

efficiency by bringing a “pay as you run” policy to the computing resources used [10]. Event-driven 

execution: FaaS helps maintain servers and infrastructure, freeing users to worry about them. FaaS 

enables developers to run code in response to events. Scalability and agility: Server-less architectures 

scale effortlessly by delegating workloads, encouraging agility in development and deployment. 

B. Models of Cloud Computing 

1. Private Deployment Model - It provides enhancement in security and customization through cloud 

resource usage according to specific specific requirements. 

2. Public Deployment Model - It provides a pay-as-you-go policy for scalability and access to cloud 

resources for a large number of users. It ensures cost efficiency by providing the services required by 

the organization. 

3. Hybrid Deployment Model - It offers smooth data and application processing across environments 

by combining aspects of public and private clouds. It permits both public and private clouds to hold 

important data. 

 

V.Characteristics of Cloud Computing 

1. On-Demand Self-Service 

On-Demand Self-Service is about starting to use your chosen cloud service whenever you need it. You 

don’t have to wait for someone else to make it available or set up the right equipment to log in and get 

started right away. 

2. Broad Network Access 

Broad network access means that cloud services can be accessed from anywhere in the world via the 

Internet. This means that working remotely can log in to an account from anywhere with an Internet 

connection! These basic characteristics of cloud computing also help you upload data to the cloud from 

anywhere. 

3. Rapid Elasticity 

The ability of a cloud service provider (CSP) like Microsoft Azure or Amazon Web Services (AWS) to 

add more capacity is known as rapid elasticity. One of the most crucial aspects of cloud computing is its 

rapid capacity expansion and decrease. The cloud provider adjusts resources based on peak usage 

because it owns the hardware [11]. 
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4. Resource Pooling 

One of the main characteristics of cloud-based computing is resource pooling. Cloud computing may be 

less expensive than traditional IT systems since it distributes resources among numerous users and 

applications. Businesses may more easily scale up or down their resources thanks to this resource 

sharing, which enables them to react swiftly to shifts in demand without having to spend money on new 

software or hardware. 

5. Scaled Service 

This is a characteristic of cloud computing that refers to the ability to pay only for what you use. Instead 

of paying for your entire infrastructure based on capacity, you are charged for the resources you use. 

6. Multi-tenancy 

One of the best features of cloud computing is multi-tenancy. Multi-tenancy refers to the fact that 

multiple customers share the same physical infrastructure. This means that data from different 

organizations is stored separately, but they all have access to the same services. 

7. Virtualization 

The capability of using a single server to run several operating systems. Virtual machines, which are 

programs that enable the operation of a whole operating system on a single computer, can be used to do 

this. 

8. Availability and Resilience 

The capacity of your data to withstand failures or to be accessible when required. Redundancy and 

failover characteristics can help achieve this 

9. Security 

Data security is one of the best features of cloud computing [12]. Cloud computing features provide 

security by using multiple layers of security, including firewalls, encryption, and identity management 

systems. 

10. Pay-per-use pricing 

You can use the resources you require rather than paying for storage space that might be unused. Among 

the many beneficial aspects of cloud computing is this one. 

 

VI.Benefits of Cloud Computing for Businesses 

1. Cost efficiency 

Cloud computing eliminates the need for upfront investments in hardware and infrastructure, allowing 

businesses to pay only for the resources they use on a subscription basis, and reduces overall IT costs. 

2. Scalability 

Cloud services can be easily scaled up or down to meet fluctuating workloads and business needs, giving 

organizations the flexibility to expand or contract resources as needed. 

3. Availability  

Employees may work remotely and collaborate efficiently thanks to cloud computing, which makes data 

and apps accessible from any location with an Internet connection.  

4. Redundancy and dependability  

In order to guarantee data integrity and reduce downtime, cloud providers usually provide a high degree 

of redundancy and reliability along with integrated backup and disaster recovery features. 

5. Security  
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Cloud providers make significant investments in security measures [13], such as robust encryption, 

access restrictions, and compliance certifications that safeguard sensitive data, to defend infrastructure, 

data, and apps against cyber attacks.  

6. Innovation  

Compared to traditional IT settings, cloud computing allows businesses to experiment, innovate, and 

launch products more quickly by enabling the rapid deployment of new applications and services. 

 

VII.Challenges of Cloud Computing for Businesses 

1. Recognize the prerequisites for the application  

Clearly state what features you wish to include in your application. Determine which particular features 

or capabilities require improvement or implementation.  

2. Test and prototype  

Using the design elements you picked out, create evidence of notion or prototypes to determine exactly 

how they act for your application. Try out various frameworks to evaluate their performance, 

adaptability, and ease of use.  

3. Take into account future maintainability and scalability  

Consider future scalability requirements as well as the possible effects on upgrades and maintenance. 

Select frameworks that complement the long-term objectives and roadmap of your application. 

4. Seek professional guidance  

Seek advice and insights from seasoned IOS developers or industry professionals based on their 

knowledge and experience.  

5. Make a well-informed choice  

Based on the findings, analysis, and factors. Choose the IOS framework that best suits the requirements 

of the application, the limitations of development, and the long-term goals. 

1. Security Concerns 

One of the main concerns for companies thinking about utilizing cloud computing services is 

security[14]. 1. Data breaches, compliance problems, and unapproved access are potential risks of 

relying cloud-based security to private information. 

2. Data Privacy  

Companies need to make sure that cloud data processing and storage is secure and conforms with 

applicable laws, like GDPR and HIPAA. 2. Retaining the trust of clients and other stakeholders demands 

upholding data privacy and confidentiality. 

3. Compliance Requirements 

Industry-specific regulations govern how data is processed, transported, and stored. 1. Companies must 

make sure that their cloud computing service providers abide by applicable laws in order to prevent 

penalties and legal problems. 

4. Reliability and Downtime 

Outages or downtime in cloud services can affect productivity and interfere with corporate operations. In 

addition to having backup procedures in place to minimize any disruptions, organizations should think 

about the uptime and reliability guarantees provided by cloud providers. 
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5. Lock-in of vendors 

Because of vendor lock-in, businesses may have difficulties if they choose to move cloud computing 

providers. It can be difficult, costly, and time-consuming to move data and apps between cloud 

platforms, which restricts flexibility and inhibits innovation. 

 

Conclusion 

From a groundbreaking idea in the 1960s, cloud computing has developed into a crucial element of the 

contemporary digital world and a crucial aspect of contemporary IT infrastructure, providing exceptional 

flexibility, scalability, and efficiency. In addition to overcoming the limitations of earlier versions of 

computers, it has eased the way for emerging applications and services that will continue to propel 

economic expansion and technical advancement. 
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