


Operating System
 An interface between Applications and hardware
 It manages computer hardware resources and provides 

services for computer programs
 Application programs require an operating system to 

function.



Operating System
 A program or a software that governs the functioning 

of other programs

 It keeps track of files and folder on the disk

 Manages CPU Time

 Control devices

 Allows convenient usage; hides the tedious stuff



Need For Operating System

To make computer system convenient to use
To use computer hardware in an efficient 
manner
It decides

How to do?
What to do?
When to do?



Types of Operating System
 Tasks

 Uni tasking (DOS)
 Multi tasking : All modern OS

 Users
 Single User: Mac, Windows
 Multi User: Linux
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Types of Operating System
 Single User, Single Task

 A user can do only one thing at a time
 MS DOS

 Single User, Multi Task
 Most commonly Used
 A user can do multiple tasks
 Windows, MAC

 Multi User, Multi Task
 Multiple users can do multiple tasks
 Linux, Unix
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Types of Operating System – Real 
Time OS
 Aims at executing real-time applications

 Objective: quick and predictable response to events

 Event-driven or Time sharing design

 Event-driven system switches between tasks based on 
their priorities or external events

 Time-sharing operating systems switch tasks based on 
clock interrupts
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Types of Operating System –
Distributed
 A distributed operating system manages a group of 

independent computers 

 Makes them appear to be a single computer

 Emerged because of development of networked computers

 Example: Processor on one system and hard disk on 
another

 Architecture can be implemented on Unix and Linux
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Types of Operating System –
Mobile
 Mobile OS operates Smartphone, Tablet and other 

mobile devices

 They have features of Personal Computer Operating 
System along with features to manage other hardware
 Cellular, camera, Near field communication, infrared, 

etc.

 IOS, Android, Windows Phone, Firefox OS, etc
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Types of Operating System
Single User : Allows only one user to run programs at a time. E.g. 
DOS.
Multi-user (Distributed) : Allow two or more users to run programs 
at the same time. E.g. Unix, DOS.
Multiprocessing : Supports running a program on more than one 
CPU. E.g. Unix, Windows XP, OS/2, Solaris.
Multitasking : Allows more than one program to run concurrently. 
E.g. Windows XP, Unix, OS/2, Amiga, MultiFinder.
Interactive (GUI) : These OS are interactive in nature. I.e they 
provide GUI interface to facilitate easy interaction to the user. Eg. 
Windows
Time Sharing : uses time sharing technique. I.e. each active user 
is given a fair share of CPU time.
Real Time : Responds to input instantly. General purpose 
operating system like DOS and Unix are not real-time. E.g. CMX-
RTX, CMX-TINY



Processor Management : maximum utilization of 
CPU through multiprogramming.
Memory Management : organizing the memory such 
as to store maximum data.

Contiguous storage allocation
Non Contiguous storage allocation

File Management : function is to facilitate easy 
creation, storage and access of files in order to 
enable sharing of files between programs and their 
protection against illegal access.
Device Management : concerned with maximum 
utilisation of the I/O devices attached to the 
computer.

Functions of  Operating System



Commonly used OS
Linux : example of:

free software
Open Source development ( I.e. freely openly use it, modify it an 
redistribute it )
First released in September 1991.
Can download from www.linux.org

Windows : introduced by Microsoft in 1985. Provides GUI.
Bharat Operating System Solutions (BOSS) Linux : It is a Linux 
based OS developed by C-DAC, Chennai.
Applications have been localised to enable the use of Indian 
languages.
Bharateeya Open Ofice consists of Writer, Calc, impress, Draw
Solaris :free unix-based O.S. intoduced by Sun Microsystems in 
1992 as a successor to Sun OS.

• Unix : developed in 1969 at AT&T Bell Laboratories.
Multitasking and multi-user OS.

http://www.linux.org


How does a Computer Boot?



OS - Wake up call
 When you turn on the power to a PC, the first program 

that runs is a set of instructions kept in the computer's 
read-only memory (ROM).



OS - Wake up call
 These instructions are 

called Power on Self Test 
(POST)

 It checks to make sure 
everything is functioning 
properly.

 It checks the CPU, memory, 
and basic input-output 
systems (BIOS) for errors.



OS - Wake up call
 Once successful, the software will begin to activate 

the computer's disk drives.

 The BIOS attempts to access the first sector of the 
drive designated as the boot disk.

 The BIOS confirms there's a bootstrap loader, or 
boot loader, in that first sector of the boot disk, and 
it loads that boot loader into memory (RAM)



OS - Wake up call
 The bootstrap loader or boot loader is a small program 

that has a single function: It loads the operating 
system into memory and allows it to begin operation.

 Once the boot loader is in memory, the BIOS hands 
over its work to the boot loader, which in turn begins 
loading the operating system into memory.



OS - Wake up call
 When the boot loader finishes its task, it turns control 

of the PC over to the operating system. 

 Then, the OS is ready for user interaction.



OS - Memory Storage and 
Management



OS - Memory Storage and 
Management
 Besides managing hardware 

and software resources on the 
system, the OS must manage 
resources and memory.

 Each process must have enough 
memory in which to execute, 
and It can neither run into the 
memory space of another 
process, Nor be run into by 
another process.



OS - Memory Storage and 
Management
 The different types of memory in the system must be 

used properly so that each process can run most 
effectively.
 Cache
 Ram
 Disk



Cache Memory
 A section of a computer's memory which temporarily 

retains recently accessed data in order to speed up 
repeated access to the same data.

 It provides rapid access without having to wait for 
systems to load.

 Very Costly



RAM
 Random access memory 

(RAM) is the best known 
form of computer memory.

 RAM is considered "random 
access" because you can 
access any memory cell 
directly if you know the row 
and column that intersect at 
that cell.



RAM
 The more RAM your computer has, the faster 

programs can function.

 Remember, that if the power is turned off, then all 
data left in RAM, that has not been saved to the 
hard drive, is lost.



Virtual Memory
 Virtual Memory – a method 

of using hard disk space to 
provide extra memory. It 
simulates additional RAM.

 In Windows, the amount of 
virtual memory available, 
equals the amount of free 
RAM plus the amount of 
disk space allocated to the 
swap file.



Virtual Memory – Swap File

 A swap file is an area of your hard disk that is set aside for virtual 
memory. Swap files can be either temporary or permanent.



Process



PROCESS CONCEPT:

A program is passive; a process active.
Attributes held by a process include
•hardware state,
•memory,
•CPU,
•progress (executing)

WHY HAVE PROCESSES?

Resource sharing ( logical (files) and physical(hardware) ).

Computation speedup - taking advantage of multiprogramming – i.e. example of a
customer/server database system.
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PROCESS STATE
 New The process is just being put together.

 Running Instructions being executed. This running process holds the CPU.

 Waiting For an event (hardware, human, or another process.)

 Ready The process has all needed resources - waiting for CPU only.

 Suspended Another process has explicitly told this process to sleep. It will be
awakened when a process explicitly awakens it.

 Terminated The process is being torn apart.
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PROCESS CONTROL BLOCK:

CONTAINS INFORMATION ASSOCIATED WITH EACH
PROCESS:

It's a data structure holding:

 PC, CPU registers,
 memory management information,
 accounting ( time used, ID, ... )
 I/O status ( such as file resources ),
 scheduling data ( relative priority, etc. )
 Process State (so running, suspended, etc. is simply

a field in the PCB ).

Process State
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The act of Scheduling a process means changing the active PCB pointed to by the CPU.
Also called a context switch.

A context switch is essentially the same as a process switch - it means that the memory,
as seen by one process is changed to the memory seen by another process.
See Figure on Next Page

SCHEDULING QUEUES:

(Process is driven by events that are triggered by needs and availability )

Ready queue = contains those processes that are ready to run.

I/O queue (waiting state ) = holds those processes waiting for I/O service.

Scheduling 
Components
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Scheduling 
Components

The CPU switching 
from one process to 
another.



Process Scheduling
 First Come – First Serve

 Long process may make others starve

 Shortest Job First
 Long process may starve

 Round Robin
 Lots of time used in switching

 Priority Scheduling
 Low priority Job Starve



Threads



Thread
 A thread of execution is the smallest sequence of 

programmed instructions that can be managed 
independently by an operating system schedule

 Processes are typically independent, while threads 
exist as subsets of a process



Multitasking and Multithreading
 Multitasking refers to a computer's ability to perform 

multiple jobs concurrently
 more than one program are running concurrently, e.g., UNIX

 A thread is a single sequence of execution within a 
program

 Multithreading refers to multiple threads of control 
within a single program
 each program can run multiple threads of control within it, 

e.g., Web Browser



Threads and ProcessesCPU

Process 1 Process 3Process 2 Process 4

main

run

GC


