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Operating systems serve as the core software that controls computer hardware, runs applications, and enables interaction between users and the system. This introduction explains the main functions of operating systems, such as managing processes, memory, files, and devices to ensure smooth and secure system performance. It also focuses on the use of command line commands in both Windows and Linux operating systems for effective system administration. Additionally, it introduces Windows batch scripting and Linux Bash scripting as practical tools for automating tasks, improving system efficiency, and increasing user productivity.
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An operating system (OS) is software installed on a computer that enables the hardware to communicate and operate effectively with the installed software. Its main responsibilities include processing input from the keyboard, sending data to the display screen, organising and managing files and directories, and controlling peripheral devices such as printers and disk drives. [1]
To carry out any operation or task, a system call is generated at the user’s request. This call is passed through the shell to the kernel, where the kernel either performs the required action or allocates the necessary hardware resources. An operating system functions in two modes: user mode and kernel mode. User mode is where users operate with limited system access, while kernel mode is a privileged mode with full permissions that can only be accessed by the operating system itself. The system continuously switches between user mode and kernel mode, a process known as context switching.
The kernel is the core component of an operating system and communicates directly with the hardware. It manages system resources and provides services to all other parts of the operating system, often being described as the brain of the system. With full access to hardware resources, the kernel is a critical and powerful element present in every operating system.
The shell serves as the interface between the user and the kernel, enabling users to interact with the system by entering commands. Another fundamental responsibility of an operating system is process management, which involves controlling the complete lifecycle of a process, from creation and execution to termination. The operating system ensures that each process is allocated sufficient CPU time and other resources so that tasks are carried out efficiently and without interference.
Memory management is another vital function of an operating system. It oversees the allocation and optimisation of main memory, or RAM, by tracking memory usage and assigning space to processes when required, then reclaiming it once it is no longer needed. This ensures efficient and secure system operation while preventing problems such as memory leaks, fragmentation, and unauthorised access.
Operating systems have evolved significantly over time, progressing from single-task systems to multitasking environments and, more recently, to cloud-based operating systems. They continue to adapt to emerging technologies and changing user needs, forming the backbone of modern computer systems. Without an operating system, a computer would be merely a collection of hardware with no practical functionality. Despite their importance, operating systems still face challenges related to performance, scalability, and security. Looking ahead, future developments in operating systems are expected to be shaped by advances in artificial intelligence, cloud computing, edge computing, virtualisation, and quantum computing. [2]
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The Windows operating system was introduced in 1985 and quickly became a robust and comprehensive software solution, capturing nearly 90% of the market compared to other operating systems. It has maintained a strong presence in commercial offices, industrial facilities, and domestic computers. However, this dominance has been challenged in recent years due to the growing popularity of open-source operating systems.
Microsoft Windows was initially developed as a graphical interface layered over the older MS-DOS system, retaining its roots in the DOS command line, which is still accessible today via the DOS Box command prompt, cmd.exe. The original Windows NT kernel was first developed within the OS/2 framework and serves as the foundation for modern Windows versions. Windows OS is compatible with both 32-bit and 64-bit AMD and Intel systems, as well as DEC Alpha, PowerPC, and MIPS architectures in more recent versions. It also supports low- and mid-range servers, and is widely used on database and web servers. In recent years, Microsoft has demonstrated through extensive marketing and investment that Windows offers strong interoperability and provides a reliable platform capable of supporting virtually any enterprise application.
Windows operating system has several advantages, including strong technical and maintenance support, which is readily available both online and offline due to its widespread use. It is highly compatible with a wide range of applications, games, and hardware drivers, making it suitable for many users. Additionally, Windows offers a large number of built-in features that allow users to perform a wide variety of tasks easily once they become familiar with the system. However, Windows also has some disadvantages. It is more vulnerable to viruses, often requiring the purchase and regular updating of antivirus software, as free options usually have limited features. The operating system can also be slow, especially versions such as Windows Vista and Windows 7, as they demand significant system resources including memory, processor power, and disk space. Furthermore, the high cost of purchasing a licensed version of Windows makes it unaffordable for some users, which has contributed to the widespread use of pirated copies. [3]
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Linux is a free operating system, allowing users to download, modify, and redistribute it without any cost. It is relatively recent in the history of operating systems, having been initially developed in 1991 and continually improved for modern use.
Linux can be likened to an entity whose floor and roof are fully adjustable, whereas Windows represents an entity with rigid, fixed boundaries. With Linux, users have the flexibility to modify and configure the system extensively, while Windows restricts users to the limits set by Microsoft.
Created by Linus Torvalds in 1991, Linux emerged as part of a new generation of open-source Unix-like systems from the 1990s, including FreeBSD, NetBSD, OpenBSD, and Darwin. While Linux’s codebase is entirely different from the original UNIX source code, it adheres to UNIX standards to behave in a similar manner.
The Linux open-source community aims to capture a larger share of end-user desktops, expanding its user base beyond the traditional Unix market, which was largely focused on servers and workstations. This goal has led Linux developers to prioritise ease of installation and to address software distribution challenges, which were more complex with proprietary UNIX systems. Consequently, Linux applications are generally designed to be robust and reliable, often exceeding the stability expectations of proprietary UNIX software.
Linux operating system offers several advantages, the most notable being its cost, as it is completely free to download, install, use, and modify. Linux is based on a kernel rather than a single complete operating system, which allows for a wide variety of distributions, or distros, each designed to meet different user needs through additional software components. Due to its open-source nature, Linux is generally less vulnerable to viruses compared to some other operating systems, although it is not entirely immune to security threats. Despite these merits, Linux also has certain drawbacks. It can be complicated to use, as a reasonable level of computer knowledge is often required, even though some distributions are more user-friendly. Compatibility is another limitation, as Linux has a smaller market share and therefore supports fewer applications and games compared to Windows. Additionally, there are relatively few vendors that sell computers with Linux pre-installed, meaning users may need to purchase a Windows-based system and then install Linux themselves. [3]
In Linux, all administrative tasks are carried out through the command line. Using the command line provides users with greater flexibility in issuing commands, giving administrators enhanced control over the operating system. Unlike Windows, where certain settings cannot be changed, almost every aspect of Linux can be modified, either through the command line or, when required, by editing the Linux source code. This increased control via the command line often makes system management simpler and more efficient. [4]
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Scripting refers to a form of programming used within distributed messaging environments that enables both routine and complex tasks to be automated. The term “scripting” originated with HyperCard™ and was intended to suggest that this type of programming was accessible to end users, consultants, and in‑house developers, people who would not normally consider themselves programmers.
Scripting, however, implies more than simple programming. It involves programming at the level of the applications being controlled, rather than dealing with low level machine operations, memory management, or the maintenance of common data structures. It is also considered safe because errors in scripts are unlikely to crash the computer or operating system. This combination of safety and direct control allows a wider range of users to rapidly and effectively create customised solutions.
Applications play a central role in scripting environments, acting as high level libraries of operations and data structures. Since users are already familiar with an application’s capabilities through its visual interface, automating tasks becomes straightforward by translating these familiar operations into the verbs and nouns exposed by the scripting interface. [5]
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A Linux system is organised into three main layers. At the lowest level is the hardware, which includes memory and one or more central processing units that carry out computations and handle reading from and writing to memory. Hardware also encompasses devices such as storage drives and network interfaces.
Above the hardware sits the kernel, which forms the core of the operating system. The kernel is software that resides in memory and directs the actions of the CPU. It controls and manages the hardware, serving mainly as the intermediary between the physical components of the system and the programs that are running. [6]
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In conclusion, developing knowledge of operating system functions along with practical skills in command line usage and scripting for both Windows and Linux are vital for efficient system operation. Using CLI commands allows better system control and problem solving, while batch and Bash scripting help automate processes and improve performance. These competencies collectively support effective system administration and provide a solid basis for further advancement in the field of computing.
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