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Learning Objectives...

To learn the concept of Operating System

To understand the Objectives and Functions of OS

To study the Evolution of Operating Systems

To learn the Developments Leading to Modern Operating Systems

To learn the concept of Virtual Machines

1.1 Operating System

1.2 Objectives And Functions

1.3 The Evolution Of Operating Systems

1.4 Developments Systems, Leading To Modern Operating

1.5 Virtual Machine

1.1 OPERATING SYSTEM

	An operating system is a type of software that acts as an interface between the user and the hardware. It is responsible for handling various critical functions of the computer and utilizing resources very efficiently, so the operating system is also known as a resource manager. 

	The operating system also acts like a government because just as the government has authority over everything, similarly the operating system has authority over all resources. 

	Various tasks that are handled by OS are file management, task management, garbage management, memory management, process management, disk management, I/O management, peripherals management, etc. 

	Operating system is an integrated set of programs that control the resource of computer system & provides its user with an interface or virtual machine that is easier to use than the bare machine. 

	Operating System is a fully integrated set of specialized programs that handle all the operations of the computer. It controls and monitors the execution of all other programs that reside in the computer, which also includes application programs and other system software of the computer. Examples of Operating Systems are Windows, Linux, Mac OS, etc.

	An Operating System (OS) is a collection of software that manages computer hardware resources and provides common services for computer programs. The operating system is the most important type of system software in a computer system.


1. Operating System is software which makes a computer to work.

2. It is the software the enables all programs we use.

3. OS acts as an interface between the application programs & the machine.
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Fig. 1.1 : Operating System

1.2. OBJECTIVES AND FUNCTIONS

(a) Resource Management: Efficiently manage the computer's hardware resources, including the CPU, memory, storage devices, and peripheral devices to ensure optimal performance and resource utilization.

(b) User Convenience: Provide a user-friendly interface and environment that makes it easy for users to interact with the computer and run applications. This includes both Graphical User Interfaces (GUIs) and Command-Line Interfaces (CLIs).

(c) Process Management: Manage the execution of processes, ensuring fair and efficient use of the CPU and other resources. This includes scheduling, creation, and termination of processes.

(d) File Management: Organize and control access to data stored on disk, providing a way to store, retrieve, and manipulate files. This includes maintaining directories and ensuring data integrity.

(e) Security and Protection: Safeguard data and resources from unauthorized access and ensure system integrity and confidentiality. This includes user authentication, access control, and encryption.

(f) Error Detection and Handling: Detect, handle, and recover from hardware and software errors to ensure the system remains stable and reliable.

(g) Efficient Performance: Optimize system performance and resource utilization to provide a responsive and efficient computing environment. This includes minimizing latency and maximizing throughput.

(h) User and Software Services: Offer essential services and APIs that facilitate the development and execution of application software, ensuring that applications can perform necessary tasks without directly managing hardware.
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Fig. 1.2 : Structure of a Computer System:

1. Users : People who are using the computer.

2. Application Programs : Compilers, Databases, Games, Video player, Browsers, etc.  

3. System Programs : Shells, Editors, Compilers, etc.


4.Operating System : A special program which acts as an interface between user and hardware


5. Hardware : CPU, Disks, Memory, etc.

Functions an Operating System :

1. Process Management:


Process Scheduling: Determines the order in which processes are executed by the CPU, ensuring efficient and fair utilization of the processor.

Process Creation and Termination: Handles the initiation and termination of processes, including resource allocation and cleanup.

Concurrency and Synchronization: Manages the concurrent execution of processes and ensures proper synchronization to prevent conflicts.


2. Memory Management:


Memory Allocation: Allocates and deallocates memory space to processes as needed.

Paging and Segmentation: Divides memory into manageable units (pages or segments) to optimize memory usage and avoid fragmentation.

Virtual Memory: Extends physical memory using disk space, allowing the system to run larger applications otherwise fit in RAM.


3. File System Management:


File Creation, Deletion, and Access: Provides mechanisms for creating, deleting, reading, and writing files.

Directory Structure: Organizes files into directories for easy navigation and management.

File Permissions and Security: Controls access to files through permissions and security settings.


4. Device Management:


Device Drivers: Provides interfaces to communicate with hardware devices, translating user commands into device-specific actions.

Device Scheduling: Manages the allocation of devices to processes, ensuring efficient and fair use.

Device Communication: Facilitates the transfer of data between the system and peripheral devices.


5. Security and Access Control:


User Authentication: Verifies the identity of users through login credentials.

Authorization: Enforces access control policies, determining what resources users can access and what actions they can perform.

Encryption: Protects data from unauthorized access by converting it into a secure format.


6. User Interface:


Command-Line Interface (CLI): Provides a text-based interface for users to interact with the system through commands.

Graphical User Interface (GUI): Offers a visual interface with windows, icons, and menus, making it easier for users to interact with the system.

7. System Calls and APIs:

System Calls: Provides a set of functions that applications can use to request services from the OS, such as file operations or process control.

Application Programming Interfaces (APIs): Offers standardized interfaces for software development, enabling applications to interact with the OS.


8. Networking:


Network Communication: Manages network connections and data transfer between computers, supporting protocols like TCP/IP.

Resource Sharing: Enables the sharing of resources, such as files and printers, over a network.


9. Error Detection and Handling:


Error Detection: Monitors the system for hardware and software errors.

Error Handling and Recovery: Takes appropriate actions to handle errors and recover from failures, ensuring system stability.


1.3 THE EVOLUTION OF OPERATING SYSTEMS

The Single processing machine of 1940’s and 1950’s was not Every flexible or efficient.

(I)  Simple Batch Processing:

In the beginning, computers were very large types of machinery that ran from a console table. In all-purpose, card readers or tape drivers were used for input, and punch cards, tape drives, and line printers were used for output. 

Operators had no direct interface with the system, and job implementation was done in a batch system. These systems are known as batch operating systems, and users must prepare a job separately to perform it.

In the early  1950s, General Motors Research Laboratories (GMRL) announced the first Single-Stream batch processing systems. It only performed one job at a time, and data was sent in batches or groups. The batch operating system removes the setup time issue.

Some examples of batch-processing operating systems include:

1. IBM’s z/OS.

2. Unisys MCP.

3. Burroughs MCP/BCS.

These systems are usually used in large organizations that require high-volume data processing, such as banks, airlines, and government agencies.

Advantages of Simple Batch Procressing:

1. Resource Efficiency: These systems improve the use of computation resources by processing jobs in groups and scheduling them during stages of resource accessibility.

2. High Throughput: Batch processing systems can handle and complete many tasks quickly, confirming quick turnaround times and high throughput.

3. Error Reduction: Since these systems work without requiring user interference, they minimize the risk of faults that can occur with manual processing.

4. Simplified Management: They restructure job management by automating the submission, scheduling, and implementation of tasks.

5. Cost Efficiency: By producing well-organized use of resources and reducing processing time and errors, batch processing systems can be a cost-effective option.

6. Scalability: These classifications can manage a huge number of tasks, making them scalable and appropriate for large organizations with significant data processing needs.

Disadvantages of Simple Batch Processing:

1. Manual interventions are required between two batches.

2. The CPU utilization is low because the time taken in loading and unloading of batches is very high as compared to execution time. 

3. Zero interaction between user and computer.

4. No mechanism to prioritize processes.
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Fig. 1.3 : Simple Batch Processing

(II) Multi-Programming Batch Oerating System:

A multiprogramming operating system may run many programs on a single processor computer. If one program must wait for an input/output transfer in a multi-programming operating system, the other programs are ready to use the CPU. As a result, various jobs may share CPU time. However, the execution of their jobs is not defined to be at the same time period.

When a program is being performed, it is known as a "Task", "Process", and "Job". Concurrent program executions improve system resource consumption and throughput as compared to serial and batch processing systems.

The primary goal of multi-programming is to manage the entire system's resources. The key components of a multi-programming system are the file system, command processor, transient area, and I/O control system. As a result, multi-programming operating systems are designed to store different programs based on sub-segmenting parts of the transient area. 

The resource management routines are linked with the operating system core functions.

Multiprogramming allows multiple jobs to reside in the main memory at once, i.e., the CPU could switch to another job if one job needs to wait for I/O operation. Due to multi-programming CPU could process more jobs in a given amount of time.

Since multiple jobs are done at once, there was a need for more advanced memory management. These memory needs led to the development of concepts such as memory partitioning, paging, and segmentation.

Since multiple jobs are done at a time, it is important to decide which job to execute first, second, or last. Algorithms like First-Come-First-Serve, Shortest Job Next (SJN), and Round Robin are developed.

The complexity of the OS was increased, and system utilities were developed to help manage files, devices, and other system resources.

Operating systems were accompanied by hardware like Integrated Circuit, which allowed for smaller, faster, and more reliable computers.
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Fig. 1.4 : Multi-Programming Operating System

Examples of Multi-programming Operating System:

There are various examples of multi-programming operating systems, including download apps, transfer data, MS-Excel, Google Chrome, Firefox browser, and many more apps. Other examples are Windows O/S, UNIX O/S, Microcomputers such as XENIX, MP/M, and ESQ view.

Advantages :

1. It provides less response time.

2. It may help to run various jobs in a single application simultaneously.

3. It helps to optimize the total job throughput of the computer.

4. Various users may use the multi-programming system at once.

5. Short-time jobs are done quickly in comparison to long-time jobs.

6. It may help to improve turnaround time for short-time tasks.

7. It helps in improving CPU utilization and never gets idle.

8. The resources are utilized smartly.

Disadvantages:

1. It is highly complicated and sophisticated.

2. The CPU scheduling is required.


3. Memory management is needed in the operating system because all types of tasks are stored in the main memory.


4. The harder task is to handle all processes and tasks.

5. If it has a large number of jobs, then long-term jobs will require a long wait.

(III)  Time-Sharing Operating System:

In a Multi-tasking Operating System, more than one processes are being executed at a particular time with the help of the time-sharing concept. So, in the time-sharing environment, we decide a time that is called time quantum and when the process starts its execution then the execution continues for only that amount of time and after that, other processes will be given chance for that amount of time only.  

A time-shared operating system uses CPU scheduling and multi-programming to provide each user with a small portion of a shared computer at once. Each user has at least one separate program in memory. 

A program is loaded into memory and executes, it performs a short period of time either before completion or to complete I/O. This short period of time during which the user gets the attention of the CPU is known as time slice, time slot, or quantum. It is typically of the order of











































































	Failure of one will not affect the other network communication, as all systems are independent from each other. 

	Electronic mail increases the data exchange speed.

	Since resources are being shared, computation is highly fast and durable.

	Load on host computer reduces.


	These systems are easily scalable as many systems can be easily added to the network. 

	Delay in data processing reduces. 



	Failure of the main network will stop the entire communication. 

	To establish distributed systems the language which is used are not well defined yet. 

	These types of systems are not readily available as they are very expensive.
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