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ABSTRACT:  

Although conventional operating systems themselves use a lot of system resources, like 

memory for their operations and disk space for installation, general operating systems can 

be thought of as heavy system software that serves as a platform for other application 
software to run over the current machine and efficiently utilize the resources. But things 

have altered since cloud operating systems were introduced. The operating system no 

longer needs to be installed. In this paper, we shed light on the development of cloud 
operating systems and their ground-breaking advantages. Cloud computing is a relatively 

recent concept in the field of network computing. Conventional operating systems are 

unable to support heterogeneous multicore platforms and meet all of the demands of cloud 
computing. The cloud operating system offers a set of options for resource management, 

metrics to make programming in the cloud easier, and a flexible and uniform programming 

interface to the underlying distributed hardware. Many cloud operating systems are now 

accessible. Operating systems and cloud computing have come together to create a new era 
of innovation that has the potential to completely change the technological landscape. This 

abstract explores how OS systems and the cloud interact dynamically and how this 

collaboration is bringing about revolutionary change. Operating systems have evolved 
beyond their conventional functions to meet the needs of distributed computing, 

virtualization, and containers. With a focus on performance, security, and resource 

optimization, this abstract explores the potential and problems presented by this 
progression. We will talk about it in this paper. General-purpose operating systems and 

their function in cloud computing. 
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Introduction: 

An operating system (OS) is the program that controls all of the other application programs 

on a computer once it has been first loaded by a boot program.  
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Through a specified application program interface (API), the application programs make 

use of the OS by requesting services. Furthermore, a user interface (UI), such as a graphical 

user interface (GUI) or command-line interface (CLI), allows users to communicate directly 

with the operating system. [1] 

General-Purpose Operating Systems: 

A user can execute one or more programs or tasks at once thanks to a general-purpose 
operating system's ability to run a wide range of applications on a variety of hardware. A 

general-purpose operating system (OS) may run programs such as accounting systems, 

databases, web browsers, and games on a wide variety of desktop and laptop models. In 
order to guarantee that programs can dependably share the diverse array of computing 

hardware available, general-purpose operating systems usually concentrate on process, or 

thread, and hardware management. 

Some popular desktop operating systems are as follows: 

For computers in homes and offices, Windows, Microsoft's flagship operating system, is 

the de facto standard. The Microsoft Windows GUI-based operating system was first 
released in 1985 and has subsequently been released in numerous variants. The quick rise 

of personal computing was primarily due to the user-friendly Windows 95. 

The operating system for Apple's PC and workstation lineup is called Mac OS. 

A multiuser operating system called Unix was created with adaptability and flexibility in 

mind. One of the first operating systems to be written in C was Unix, which was first created 

in the 1970s. 

Linux is an open-source operating system that resembles Unix and was created to give PC 

users a free or inexpensive OS substitute. Linux is known for being a quick and effective 

operating system. 

Purpose of Cloud Operating System: 

The primary job of a cloud operating system in a virtualized environment is to manage the 
operation of one or more virtual machines. As a result, the virtual environment and cloud 

services being used determine how well cloud operating systems work. 

Cloud operating systems are quite important. The goal of Cloud OS is as follows, as 

stated below: 

• It provides access to a vast array of web-based applications that are available for usage 

by apps. 

• It makes it feasible for users of cloud computing to have the greatest performance 

possible from any location in the world. 

• enables desktop access for the user. 

• Adaptable design and content. 
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• All you need are browsers. 

• It is possible to edit rich text. 

• a long list of uses. 

• Cloud OS is made for internet-browsing personal computers (PCs), laptops, and mobile 

internet devices. 

• enables the user to complete any easy task. 

• enables users to access their virtual desktop and complete a number of basic tasks from 

any location in the nation. [2] 

Software known as an operating system (OS) is in charge of a computer's fundamental 

operations, including hardware management, application execution, and user interface 
provision. Operating systems come in a variety of forms, including Windows, Linux, Mac 

OS, Android, and iOS. Every operating system has unique features, benefits, and 

drawbacks. You may decide to use a different operating system for your server, cloud 

service, or personal device based on your requirements and preferences.  

Operating systems are typically found in containers or virtual machines (VMs) in the cloud. 

A virtual machine (VM) is a software simulation of a real computer that has the ability to 

run an operating system other than the host computer. Any operating system that supports 
the container platform can run a container, which is a small software package. Running 

different operating systems on the same cloud infrastructure is possible with virtual 

machines (VMs) and containers, which can enhance compatibility, performance, and 

efficiency. 

One technology deployment strategy that could help businesses make better use of IT 
resources to boost efficiency and flexibility is cloud computing. Cloud-based technology's 

underlying automation enables businesses to get the right computing resource at the right 

time at a reasonable cost. Additionally, by using advanced automation tools, cloud-based 
services can be packaged to make it easier to deliver particular workloads. Because they 

consistently have access to the appropriate combination of technologies to address business 

challenges, users of these cloud services are seeing significant increases in productivity. 

Although the capacity of cloud computing to remove complexity from the individual user 
is the reason for these productivity gains, the cost and productivity advantages of the cloud 

are dependent on an extremely complex underlying infrastructure.  

Operating systems for cloud computing are a class of thin software that saves information 

and grants access to web-based programs from a distant server. These operating systems are 
made to control the functionality, execution, and processing of remote infrastructures, 

virtual servers, and virtual machines. [3] 

Examples of Cloud Computing operating systems: 

It often just takes a few seconds to start any of the operating systems used in cloud 

computing. Any user can use this kind of software to enhance or optimize work processes 

so that they can run the system and the necessary apps from lighter access points or 

equipment that can handle less load. 
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• Microsoft Azure: The computer giant Microsoft developed Azure, a cloud computing 
service that allows users to develop, test, deploy, and manage a wide range of 

applications and other services from a data center. 

• Google Chrome OS: Google created Chrome OS, a new cloud-based operating system, 

and debuted it in 2011. With the help of partners like Samsung and Acer, it first catered 
to mini-laptops. 

• Amazon AWS: The list of cloud computing operating systems had to include Amazon. 

Indeed, AWS is regarded as one of the first cloud computing services. 

• Netvibes: One of the main operating systems for cloud computing that can be used in 

any browser is called Netvibes. 

• OSV: OSV is an open-source operating system designed for cloud environments that 

require easy management and good performance. 

• Ghost: One of the most widely used cloud computing solutions is Ghost. It provides 

organizations and individuals with file storage services. [4] 

The most popular OSes in the cloud: 

• Linux-Based Operating Systems: With a significant market share, Linux has become 
the industry standard operating system for cloud computing. Among the well-known 

Linux distributions are CentOS, Ubuntu, and Debian. Linux's open-source status, 

versatility, and interoperability with a range of hardware and software platforms are 
prerequisites for its broad acceptance. 

• Microsoft Windows Server: The second most popular option for cloud computing, 

especially in business settings, is Windows Server. It is renowned for being easy to use, 

familiar, and integrating seamlessly with other Microsoft services and products. 
According to a Stat Counter research, 32.8 percent of the cloud server operating system 

market in 2021 was made up of Windows Server. 

• BSD-Based Operating Systems: The market shares of BSD-based operating systems, 

like FreeBSD, OpenBSD, and NetBSD, in cloud computing is lower. Nonetheless, their 

performance, security, and stability are highly valued. They continue to be used in 
specialist applications and limited markets. 

• Container-Optimized Operating Systems: Lightweight operating systems like 

CoreOS, Rancher OS, and Google's Container-Optimized OS have emerged as a result 

of containerization. These operating systems provide advantages like lower overhead 
and enhanced security because they are made specially to handle containerized apps. 

• Proprietary Operating Systems: Certain cloud providers, like Oracle and IBM, offer 

their own proprietary operating systems, like Oracle Solaris and IBM AIX. Customers 

with legacy applications or particular infrastructure needs are the main target audience 

for these choices. 

Benefits of cloud operating system: 

• The software is inexpensive. 

• Improved performance. 

• Software updates are instantaneous. 

• Increase in data reliability. 

• Obtainable in the most recent update. [5] 



The Role of General-Purpose Operating Systems in Cloud Computing 

5 

  

Review of Literature: 

George Lawton claims that because Web browsers use Web OS as an interface to access 

Web applications, Web OS is similar to traditional operating systems. In contrast to standard 
operating systems, which can only be accessed from a single computer, it can be accessed 

remotely using a browser and a URL-based file system from any place. Web OS is a 

platform-independent operating system that eliminates incompatibilities between desktop 
operating systems and Web applications. Without the need for device drivers, the same 

operating system can be used on Windows, Mac, or Linux computers having internet and 

Web access. Different versions of Web OS have the same architecture. The application 

server, which is the first tier of the SGD's three-tier design, hosts virtual machines that run 
programs and forward them to the presentation server, which controls client connections. 

Running the application and responding to the application server are the responsibilities of 

the thin client. In a similar vein, Eye OS combines presentation and application servers in a 

two-tier architecture. [6] 

A more advanced version of Web OS is Lucid OS. Lucid OS offers the fundamental 

operating system functions for distributed, scalable, and dynamic Web applications, claim 

Kapil Garge et al. Web applications, browsers, and servers form the foundation of Lucid 

OS. The main interface for user views, content, and local machine data and service 
management in this operating system is the web browser. Because it is in charge of 

presenting data and information from the local server on the browser, the web server is an 

essential component. This Web server is highly optimized for its services and is deployed 
locally on Web applications. PHP, XML, and MySQL are the foundational technologies of 

Lucid OS. [7] 

Objectives:  

• To Study the Role of General-purpose Operating Systems in Cloud computing 

• To Explain a web app structured as a MultLibOS Application 

• To Impact of Cloud Computing's on Operating Systems 

Research Methodology:  

The results of this study, which explores the role of general-purpose operating systems in 

cloud computing, are based on secondary data collected from reliable sources, including 
books, periodicals, newspapers, and the internet. The study's research design is mostly 

descriptive. Journal readings Search engine platforms like Google Scholar, international 

business and economics journals, free educational resources, and other well-known 

websites were used to find these credible publications. 

Result and Discussion:  

Cloud operating systems offer a number of advantages, including a dynamic work 

environment that allows users to work from any location, easy resource sharing amongst 

users working on the same project from multiple locations, and platform-independent 

application access.  
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Additionally, it allows users to continue working even in the event of a local computer crash 

without losing time or data. Cloud infrastructure, cloud storage, cloud platform, etc. are all 

part of the architecture of cloud operating systems. The following illustrates the architecture 

of cloud computing operating systems. [8] 

 

Figure 1: Architecture of Cloud OS 

System software Under hardware, an operating system serves as a platform for software. 

An operating system is a program that serves as a bridge between a computer's hardware 
and its user. The operating system manages and synchronizes how the different application 

programs for the different users use the hardware. The resource allocator defined by the 

operating system controls and distributes resources. According to the operating system, a 

control program regulates how user programs are executed and how I/O devices are 

operated. 

Table 1: List of Operating System: 
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Various Operating System:  

One well-known idea is mobile cloud computing services (MCCS), which aim to use certain 

cloud computing methods for data distribution and storage on smartphones. 

 

Figure 2: Mobile cloud computing service 

The Linux-based Android operating system has the advantage of being compatible with a 

wide range of handsets. The Android OS's transparency will improve user experience and 
open up new areas in the future. The authors contend that an operating system's security 

cannot be sacrificed for its openness. Even still, the authors believe that the Android OS's 

openness poses a security risk. [9] 

A novel approach to delivering OS functionality and further enhancing application 

performance is suggested by the operating system's diminished position in the cloud. 
Combining general-purpose and specialized operating systems is made feasible by the fact 

that we do not need the same OS capabilities on every node. Application-specific library 

OSs [10] that are directly linked into the application's address space can offer novel OS 
capability because we are not need to support numerous users or many apps on a single 

node. We suggest using a methodology we call MultiLibOS to organize operating system 

functions. When a cloud application uses this paradigm, it is spread among a variety of 

general-purpose operating systems and specialized library operating systems.  

Simple, tailored, library operating systems are run on the remaining nodes, while the 
general-purpose OS nodes enable full OS functionality and legacy compatibility. We take 

use of the OnDemand aspect of cloud resource management with the MultiLibOS concept, 

which enables apps to assign specific nodes for a certain task. Aspects specific to the task 
of that program can be emphasized in the hardware purchased for this reason and the 

libraries utilized by the application on that hardware. Fairness, protection, and general 

multiplexing issues are resolved. Application-specific APIs, lightweight hardware 
abstraction, distributed primitives, and other application-centric features of system software 

can instead take center stage. 
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Figure 3: A web app structured as a Mult Lib OS Application. 

Figure 3 shows how a MultiLibOS model can run the database and Apache on Linux-based 
nodes. In the meantime, the Memcached servers and Java business logic can operate on their 

own extremely specialized library operating systems. In response to application demand, 

the nodes devoted to these tasks can be quickly added or withdrawn.  

A dedicated library operating system (dhash-libOS in the figure) that recognizes and 

handles cache requests at the interrupt level might be used to configure the memcached 
nodes. Virtual memory, scheduling, and rich interfaces would not be necessary for such a 

system. A complete Memcached request might potentially be handled in a few hundred CPU 

cycles by avoiding costly kernel/user level context shifts. On the other hand, Memcached 

on Linux is probably going to take tens of thousands of cycles to respond to a request. 

Specialized library operating systems (OSs) can provide significant benefits for Java 

applications [11], as our previous work and others have shown, by eliminating unnecessary 

OS features (such scheduling) and giving the JVM direct control over system memory and 

page tables. Such a JVM library OS (jvmlibOS in the picture) might be used and 
incorporated organically into a complicated heterogeneous web application with the help of 

a MultiLibOS, as shown. 
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Cloud Computing's Impact on Operating Systems: 

 

Figure 4: Cloud Computing's Impact on Operating Systems 

A change in operating system architecture is required by cloud computing to allow dispersed 

and networked environments, with a focus on resource sharing and remote access features. 

Strong security features that safeguard data and resources across numerous users and 

organizations must be included in operating systems for cloud environments. 

Multiple users or apps can share the same physical infrastructure while remaining isolated 

thanks to multi-tenancy capability. 

Standardization and interoperability guarantee smooth interaction with a range of cloud 

platforms and services (Amazon Web Services, Microsoft Azure). [12] 

Conclusion:  

Operating systems for cloud computing are a class of thin software that saves information 
and grants access to web-based programs from a distant server.  These operating systems 

are made to control the functionality, execution, and processing of remote infrastructures, 

virtual servers, and virtual machines.   
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It provides necessary services that enable software applications to run effectively and 

controls all hardware resources, including the CPU, memory, and storage.  A computer 

could not operate as it does now without an operating system.  Software that controls 
networking, processing, and storage across several cloud servers is known as a cloud 

operating system.  Clouds come in three primary varieties: private, public, and hybrid.  The 

degrees of control offered by each category vary. 
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