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Unix Operating System Overview ========================== The Unix operating system is a multitasking, multi-user system software that manages computer hardware and software resources. It provides common services for computer programs and controls all installed software and hardware on a machine. Types of Unix Operating
Systems There are two main types of Unix operating systems: Unix-based and Unix-like. ### Unix-Based OS Unix-based operating systems are derived from the original Unix Operating System, sharing its features and following its principles. These systems offer many benefits of the original Unix system, including graphical user
interfaces (GNU), support for multimedia applications, VPN, and firewalls. Examples of Unix-based operating systems include AIX, HP-UX, Solaris, macOS, and Linux. ### Unix-Like OS Unix-like operating systems are not necessarily derived from the original Unix Operating System but mimic its behavior. These systems share many design principles
and features of the original Unix, including improvements available in open-source software (OSS). Key Features and History ---------------------- The primary design philosophy of Unix is to offer simple yet powerful tools for complex tasks. It features a command-line interface allowing users to communicate with the system using commands. Unix was
developed between the late 1960s and early 1970s at AT&T Bell Labs by a team of researchers, including Ken Thompson, Dennis Ritchie, and Brian Kernighan. The first version was written in assembly language, but later versions were rewritten in C programming language, making it more portable and easier to maintain. Unix has become
increasingly popular in academic and business environments, with many different versions developed by various organizations. Today, it continues to be used in various applications and environments, with modern operating systems like macOS, Linux, and Android incorporating its principles and concepts. The Unix architecture comprises several
layers that interact between the user and computer hardware when using UNIX OS. Here's a breakdown of each layer: A. Hardware: This layer contains all hardware-related information, including CPU, memories, and physical components. B. Kernel: The central component in the Unix system, acting as a bridge between software and hardware. It
manages system resources like processor, memory, I/O devices, and networking components, providing an interface for other software to access hardware resources. C. Shell: A piece of software offering a command-line interface for communicating with the operating system. It enables users to input instructions, launch applications, control files, and
run scripts. The shell also displays the current directory and allows users to switch directories. D. Application Programs: The outer layer that executes external tasks such as creating documents, managing files, and running scripts. Unix provides a range of application programs that can be run using the command line or graphical user interface
(GUI). The Directory Structure of Unix is set up in a hierarchical structure, with each file grouped together. Traditionally, the top of the hierarchy is called root (/). The operating system supports multiple directories for different users under the home directory, storing their information and organizing it in various files and directories. Unix OS: A
Powerful Tool for Various Applications Unix is a versatile operating system used across various domains, including server applications, high-performance computing, embedded systems, and more. Its unique features make it an ideal choice for: * Server operations (web servers, file servers, email servers) * High-performance computing (scientific and
engineering apps) * Embedded systems (routers, switches, networking equipment) * Programming * Education (teaching OS fundamentals, programming, and computer science subjects) * Desktop computing (though less common than Windows or macOS) Unix features include: * Multi-user capabilities, allowing multiple users to operate
simultaneously on the same workstation * Multitasking support for simultaneous process operation * Portability across various hardware platforms * Command-line interface for user communication with the system * Hierarchical file system organization * Security features (user authentication, permissions, file encryption) * Networking capabilities
for resource sharing and connection establishment * Programming platform with development tools and compilers * Interoperability with other operating systems and file systems In conclusion, Unix has played a significant role in modern computing since the 1960s. Its modularity, flexibility, and security have made it popular for high-performance
applications. It also served as an inspiration for the creation of Android, Linux, and macOS, and remains crucial in computer development. Unix operating systems are designed to manage computer hardware and software resources, providing a foundation for running programs and applications. A Unix-like operating system shares features with the
original Unix OS but is not certified by the Open Group. The key differences between Unix and Unix-like lie in their certification, licensing, and functionality. Unix-based operating systems include Solaris, FreeBSD, Darwin, TRU64 Unix, HP UX, among others. These systems are known for their multitasking capabilities, security features, and
portability. The current version of the Unix system is UNIX V7, aligned with the Single UNIX Specification Version 4 (2018 edition). The architecture consists of four layers: Hardware, Kernel, System Call Interface or SHELL, and Application Programs or Libraries. The kernel is responsible for handling errors and performing various input and output
services. It also contains sub-components such as drivers to control hardware peripherals, boot code, header files, and handles memory management, file management, and interrupts. Moving on to the next layer, the Shell/ System Call Interface enables interaction between users and the kernel. The Shell is controlled by giving commands, which are
then executed by the Shell, allowing it to perform tasks indicated by these commands. This interface also enables users to create scripts of these shell commands to automate specific tasks. In addition, this layer includes system calls in Unix, with over 100 commands available for interaction with the system. These basic functions enable users to open
files, write to them, execute programs, terminate processes, change process priorities, and more. The final layer is the Application Programs/ Libraries, responsible for executing external applications or user-written applications installed on Unix. The properties of the UNIX operating system include simultaneous connection by multiple users through
a terminal device file, allowing them to give commands to the shell and execute different applications and programs simultaneously. UNIX uses high-level languages, making it easy to modify and use across different computer architectures. The kernel and Shell communicate using the TCP/IP protocol, specifically Unix-to-Unix Copy (UUCP). Overall,
the kernel and Shell work together to execute user commands efficiently.
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