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An operating system (0OS) is a type of essential software that controls how computers interact with
their hardware and gives users and other programmes a way to communicate with it. It serves as a
bridge between higher-level software applications and the hardware, allowing for task execution and
effective resource use. Any computing device, froadesktop and laptop computers to smartphones
and servers, must have an operating system (OS). Hansen, P.B., 1973. Operating system principles.
Prentice-Hall, Inc..

Operating System Types:

1. Single-User, Single-Tasking OS: The early OSes were single-user, single-tasking systems. One
application can only be run at atime by one user. Because these operating systems can't
multitask, users must wait for one job to complete before beginning another. Early versions

MS-DOS and CP/M are two examples of single-user, single-tasking operating systems.

Middelburg, C.A., 2010. Searching publications on operating systems. arXiv preprint
arXiv:1003.5525.

2. Single-User, Multi-Tasking OS: From single-tasking systems, single-user, multi-tasking
operating systems have evolved. They make it possible for one user to run several apps at
once. The OS time-slices between processes, giving the user the impression that they are
multitasking. The majority of desktop and ?top computers use this kind of operating
system. This group includes contemporary desktop operating systems including Windows,
mac0S, and Linux.

3. Multi-User Osa/lulti-user operating systems enable simultaneous use of the computer by
several users. Dietz, P. and Leigh, D., 2001, November. DiamondTouch: a multi-user touch
technology. In Proceedings of the 14th annual ACM symposium on User interface software
and technology (pp. 219-226). The OS controls user interactions and resource sharing while
ensuring that each user has a unique account and resources. When numerous users need to
access the system at once, such as in server environments and mainframe systems, multi-
user operating systems are frequently used. UNIX and Linux server editions are two
examples.

4. Real-time operating systems (RTOS) are created to manage time-sensitive jobs with severe
deadlines. They ensure that deadlines are met by giving projects a priority ranking based on
their importance. Embedded systems, control systems, robotics, and industrial automation
all frequently use RTOSes.
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Network Operating Systems (Network 0S): Network operating systems are created primarily
to manage and optimise network resources. They enable user identification, centralised
management, and file and printer sharing in networked contexts. Network operating systems
allow for smooth resource sharing and communication across numerous connected devices.
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Distributed operating systems: These systems enable a network of networked computers to
function as a single, cohesive system. They provide enhanced scalability, fault tolerance, and
performance. Computing workloads are dispersed throughout a network via distributed
operating systems, allowing for better load balancing and resource utilisation. They are
typical of grid and cloud computing environments.

Mobile OS: Smartphones, tablets, and other mobile devices are designed to work with
mobile operating systems. They place a high priority on app ecosystems, touch-based
interfaces, and power efficiency. Examples include iOS and Android, which rule the market
for mobile devices.

Embedded OS: Embedded operating systems are lightweight and designed to run on
embedded systems with limited resources. They power various devices such as routers, loT
devices, digital cameras, and home appliances. Embedded OSes are optimized for specific
hardware and typically have small footprints to conserve resources.

Virtualization OS: Virtualization operating systems allow multiple virtual machines to run on
a single physical machine. They manage the allocation of resources and isolate each virtual

machine from others. Virtualization OSes enable efficient utilization of hardware resources

and facilitate the creation of virtualized environments for testing, development, and server
consolidation.

:
Introducing and Analyzing Key and Common Functions of Modern General Operating
Systems:

1. Process Management: The OS controls how individual tasks or programmes are run on
the computer. It provides equitable and effective multitasking by allocating CPU time,
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memory, and other resources to programmes that are already operating. Users can run
several applications at once without interfering with one another thanks to process
management.

Memory management involves allocating and releasing memory to keep processes
operating. The OS makes sure that each process has enough memory to operate without
resulting in memory conflicts or unstable system operation. Virtual memory, which uses
disc space as an extension of physical RAM to maximise the usage of memory resources,
is another component of memory management.

File System Management: On storage devices, the OS offers a hierarchical organisation of
files and directories. Users can effectively organise, save, and retrieve data thanks to this.
Data security, accessibility, and integrity are all ensured via file system manageggent. To
safeguard sensitive data, it also manages file permissions and access controls. Blaze, M.,
1993, December. A cryptographic file system for UNIX. In Proceedings of the 1st ACM
Conference on Computer and Communications Security (pp. 9-16).

Device Management: Device management entails interaction between hardware
components and software programmes. To communicate with hardware such as printers,
scanners, graphics cards, and network cards, the operating system (OS) offers drivers and
APIs (Application Programming Interfaces). Because the hardware intricacies are
abstracted, it is simpler for software engineers to interface with different hardware parts.

User Interface: The OS offers a user interface via which users can communicate with
computers. Modern operating systems (OSes) have graphical user interfaces (GUIs) that
display windows, menus, and icons, making them intuitive and user-friendly. For more
experienced users or system administrators, command-line interfaces (CLIs) are further
offered.
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