
MODULE 2: OPERATING SYSTEMS AND 

ALGORITHMS 

PART I: OPERATING SYSTEMS 

An Operating System is system software that controls the overall operation of a computer. 

It acts as an interface (middleman) between: 

¶ The user (or application programs) 

¶ The computer hardware 

Without an OS, using a computer would be extremely difficult ñ users would have to directly 

control hardware using machine-level instructions. 

2. Main Functions / Roles of an Operating System 

The text highlights three key everyday user-facing roles, but in reality, OS performs many more 

core functions: 

¶ Provides means to store and retrieve files Ƃ File system management 

¶ Provides interface for users to request program execution Ƃ User interface (GUI or 

command-line) 

¶ Provides environment necessary to execute requested programs Ƃ Process & resource 

management 

Core Functions of OS : 

1. Process Management 

o Handles creation, scheduling, execution, and termination of processes (running 

programs). 

o Decides which process gets CPU time (scheduling). 

2. Memory Management 

o Allocates and de-allocates memory to programs. 

o Manages virtual memory, paging, swapping. 

3. File System Management 

o Organizes, stores, retrieves, deletes files on storage devices. 

o Handles directories, permissions, file naming. 

4. Device Management (I/O Management) 

o Controls hardware devices (keyboard, mouse, printer, disk, network). 

o Uses device drivers for communication. 
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5. User Interface 

o Provides Graphical User Interface (GUI) or Command Line Interface (CLI). 

o Allows users to interact easily. 

6. Security & Protection 

o Protects data and resources from unauthorized access. 

o User authentication, file permissions, virus protection support. 

7. Other Functions 

o Error detection & handling 

o Job accounting (tracking resource usage) 

o Networking support 

o Coordination between hardware & software 

 

3.1 THE HISTORY OF OPERATING SYSTEMS 

Early Computing (1940s-50s): 

¶ Computers were room-sized machines requiring extensive manual preparation 

¶ Each program execution called a job - isolated activity requiring setup and teardown 

¶ Users reserved machine time via sign-up sheets; machine under complete user control 

during allocated time 

Batch Processing: 

¶ Computer operator hired to separate users from equipment 

¶ Users submitted jobs with data and instructions to operator, returned later for results 

¶ Operating system program read and executed jobs one at a time from mass storage 

¶ Jobs waited in a job queue - first-in, first-out (FIFO) organization 

¶ Some jobs could be bumped by higher-priority jobs 

¶ Each job accompanied by instructions in Job Control Language (JCL) 

¶ Drawback: No user interaction with job after submission 
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Interactive Processing: 

¶ Developed to allow program-user dialogue through remote terminals 

¶ Required real-time processing - computer actions fast enough to coordinate with user 

needs 

¶ Terminals evolved from electronic typewriters to workstations and PCs 

 

 

NOTE:  For successful interactive processing, the computer must respond fast enough to match 

the userõs natural speed and expectations. 

¶ The computer should adapt to the userõs timetable 

¶ NOT force the user to wait for the machineõs slow schedule 
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