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Unit-1: Operating System Overview: Introduction to OS. Operating system 

functions, evaluation of O.S., Different types of O.S.: batch, multi-

programmed, time-sharing, real-time, distributed, parallel.

Unit-2: System Structure: Computer system operation, I/O structure, storage 

structure, storage hierarchy, different types of protections, operating 

system structure (simple, layered, virtual machine), O/S services, system 

calls.

Unit-3: Installing and Configuring OS: Introduction to Installation and 

Media Types, Performing a Custom OS Installation, Run Levels and the 

Startup/Shutdown Sequence, Logging In and Out of a Operating System. 

Unit-4: Process Management: Processes- Concept of processes, process 

scheduling, operations on processes, co-operating processes, interprocess 

communication, Threads- overview, benefits of threads, user and kernel 

threads., CPU scheduling, process synchronization, deadlocks- system 

model, deadlock characterization, methods for handling deadlocks, 

deadlock prevention, deadlock avoidance, deadlock detection, recovery 

from deadlock.



Unit-6: Storage Management: Memory Management- background, 

logical vs. physical address space, swapping, contiguous memory 

allocation, paging, segmentation, segmentation with paging, Virtual 

Memory- background, demand paging, performance, page replacement, 

page replacement algorithms (FCFS, LRU), allocation of frames, 

thrashing, File Systems, I/O Management, Disk Management. 

Unit-7: Distributed OS and File System: Motivation, Types of 

Network-based OS, Network structure, Distributed File System-

Background, Naming and transparency, Remote File Access, State full 

and Stateless services. Distributed Synchronization: Event Ordering, 

Mutual Exclusion, Atomicity, Concurrency Control, Deadlock Handling, 

Election algorithm and Reaching agreement.



Process Management

One of the most important part of operating system 



Processes
•First of all before we understand processes, lets try to 

understand how a program is developed. 

•So, whenever you want to make a program, what you do is, 

you first write the program in some high level languages.

•For example, lets say you write the program in C, C++, Java or 

something like that.

•And that program is written in a higher language.   

•Now, we know at the basic level, computer does not 

understand the high level languages. But it understand only 

the binary codes, which are 0’s and 1’s. 



Processes
•So, the program has to be converted to binary code. 

•For that using a compiler, you compile your program and it 

helps to convert that program into machine code which is 

understandable by your machine. 

•So, after that you have your program which is converted into 

binary executable code and it is ready for execution.

•But it is not enough to just have that binary code for a 

program to execute or for a program to tell the computer 

what it wants to do. 



Processes
•So, what it has to do is, it has to be loaded into the memory. 

•And for a program to execute, it needs some resources of the 

computer system. 

•So, who will allocate the resources? 

•What is the brain that works behind all these? 

•It is the OS, which we has been discussing so far. 

•So, the OS will help in loading that executing program into 

the memory and allocate its resources, and then the program 

will begin its execution.    



Processes
•So, we first have a program which is written and is ready for 

execution. 

•But till that time it is just a passive entity. That means it just 

sit there without doing anything.

•But the moments it begins execution, at that instance we call 

that program as a process. 

•So, a process can be thought of as a program in execution.

•When a program starts execution, at that time we call it as 

process.   



Processes
•So, when it is not executing, it is just a program sitting there and doing 

nothing. 

• But the moments it begins execution, at that time we call it a process. 

•So, in the early computer it supported only one process or one program 

at a time. 

•But in today’s computer, it supports multiple processes or programs 

running at the same time. 

•And even one single program can have many processes associated with 

it. 

•So, when a program begins its execution at that time it is known as the 

process. 



Threads
•So, now let’s try to understand what are threads? 

•A thread is the unit of execution within a process. 

•A process can have just one thread to many threads. 

•So, within a process there may be one or more units of its 

execution. 

•And those units are known as threads. 

•In earlier systems, one process had only one thread.

•But now a single process has many threads or many units of 

execution within it.   
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Process

Processes Vs. Threads
•Here we call this entire things as a process. 

•When a program begins its executions, it becomes the 

process. 

•And within this process there are certain units of executions. 

•And each units is known as  thread which are under 

execution within the process.  



Processes Vs. Threads



•Now if you want to see the processes which are in execution 

in your system, you can see it by using your task manager in 

your windows. 

•You can open up the task manager and you can see which 

are  the programs that are loaded, and what are the process 

that are executing. 

Processes and Threads



•So, here this is screen shot of my ‘task manager’ (Ctrl+Alt+Del).
•If you open up your task manager and look at Process,  
•Here you have seen the processes, but we did not see any threads over 
here. 

Processes and Threads



•So, if you want to see the threads that are also there in the 

system.

•To see the threads, we can use a program known as process 

explorer. 

•You can download that program, and it will show you even 

the threads that are running for each program and for each 

process. 

Process Explorer



•This is how the process explorer looks like. 



•This is how the Threads for Google chrome looks like. 



Relation between Program and Process in OS

•It is same with different name ,

•when this is sleeping (not executing) it is called program and 

•when it is executing becomes process. 

•Well, to be very precise. Process is not the same as program.

•A process is more than a program code. 

•A process is an ‘active’ entity as oppose to program which is considered 

to be a ‘passive’ entity. 

•As you all know that a program is an algorithm expressed with the help 

of a programming language. 



Relation between Program and Process in OS

•A program is a passive entity sitting on some secondary storage device. 

•Process, on the other hand, includes: 

• Current value of Program Counter (PC)

• Contents of the processors registers

• Value of the variables

• The process-stack (SP) which typically contains temporary data 

such as subroutine parameter, return address, and temporary 

variables.

• A data section that contains global variables.

• A process is the unit of work in a system .



Process State

•Previously, we knew that a program in execution is know as 

process.

•As a process executes, it changes state.

•The state of a process is defined in part by the current 

activities of that process.  

•What is the process currently doing? 

•So, when a process is executing, it can change from one 

state to another.

•Now, let us see what are the states that a process can be in. 



Process State
• Each process may be in one of the following states: 

New

Running

Waiting

Ready

Terminated

The process is being created 

The instructions are being executed

The process is waiting for some event to occur (Such as an I/O 
completion or reception of a signal

The process is waiting to be assigned to a processor

The process has finished execution.



Process State

•So, first of all, we have “New”. 

•So, if a process is in “New” state, it means the 

process is being created.

•   When the process is being created for performing a 

particular task.  at that state or at that moment, we 

say that the process is in ‘new’ state. 

New The process is being created 



Process State

Running The instructions are being executed

•Now, the second state is ‘Running state’. 

•So, instruction are being executed at that moment, we say 

that the process is in the ‘Running ’ state. 

•So, when the process is being created, it is know as ‘New’ 

state.

•And when the process begins its execution, that means when 

the instruction within the process are being executed. At that 

moment we say that the process is in the ‘Running ’ state. 

New The process is being created 



Process State

Running The instructions are being executed

•There is another state know as the ‘Waiting’ state. 

•So, the process is waiting for some event to occur.

•Such as an I/O completion or reception of a signal.

•So, we say that a process is in the ‘Waiting’ state, when it is 

waiting for some event to occur. 

•Some I/O operation needs to be completed which are in high 

priority.  

New The process is being created 

Waiting The process is waiting for some event to occur (Such as an I/O 
completion or reception of a signal



Process State

Running The instructions are being executed

New The process is being created 

Waiting
The process is waiting for some event to occur (Such as an I/O 
completion or reception of a signal

Ready The process is waiting to be assigned to a processor

•The process is waiting to be assigned to a processor . So, when the 

process has been created that means this process is already being 

created, the ‘New’ state is already over, and it is not yet running.

•So, after the process is created and before it starts running, the process 

has to be assigned to a processor so that it can start  running  or it can 

start its execution.

•So, at that moment we say that the process is in ‘Ready’ state.



Process State

Running The instructions are being executed

New The process is being created 

Waiting
The process is waiting for some event to occur (Such as an I/O 
completion or reception of a signal

Ready The process is waiting to be assigned to a processor

Terminated The process has finished execution.

•The then the last  one is called the ‘Terminated’ state.

•So, from the name itself you must have understood the process has 

finished its execution.

•So, when the process finishes its execution, then we say that it is in the 

‘Terminated’ state or the process has been terminated. 



Process State

Running

New

Waiting

Ready

Terminated



Diagram of Process State



Diagram of Process State

•Let us see how does a process change from one state to another using 

this diagram.

•So, first of all, we have the ‘New’ state. here the process is being 

created.

•So, when the process is being created , it is there in this ‘New’ state.

•After the process is created,  it is admitted and it comes to the ‘Ready’ 

state. 



Diagram of Process State

•In the ‘Ready’ state, the process is 

ready to begin execution, and it is 

waiting  to be assigned  to a processor 

so that it can begin its execution. 

•So, a process is created, admitted, and ready over here. 

•In ready state, what can happen?

• The scheduler dispatches it to the processor,  and then when it begins 

its execution, it is in the ‘Running’ state.  

•When it is executing  or when the instruction in the process  is being 

executed, at that moment  we say  that it is in the ‘Running’ state. 



Diagram of Process State

•Now after coming to the ‘Running’ state, there are THREE cases that 

can occur. 

•So, the first case, it was running, and it finished its executions. And 

then it exit and goes to the ‘Terminated’ state.  

•That means there was no interruptions in its running and it was 

properly executed.  And once it finishes its execution, it exits and goes 

to the terminated stage. 



Diagram of Process State

•In the next case that can occur is there can be a interrupt when the 

process was being executed.

•When the process was being executed, some other process with high 

priority came, and  this process was interrupted.

•So,  when it gets interrupted, it goes back to the ‘Ready ‘ state again.

•And once an interrupt has been handled , this process an again be 

dispatched.  



Diagram of Process State

•And assigned to a processor and it can begin its execution. And go to 

the ‘Running’ state again.  

•So, that is what happen if an interrupt is encountered . 



Diagram of Process State

•Now the next case that can occur…………

•When it is running, it needs to wait for an I/O operation or an event. 

•So, lets say that this process needs some I/O devices. 

•At that time, what happens?

•It goes to the ‘Waiting ’ state where it is waiting for an I/O or an event  

to occur. 

•Once, an I/O or an event that it was waiting for has been completed.  It 

goes to the ‘Ready’ state again. So, it is ready to be executed again.



Deadlock



Deadlock?

• What is deadlock?

•How does a deadlock happen?

•Real world vs OS scenario of deadlock?

•4 conditions for a deadlock to occur in OS?

•Deadlock handling strategies?   



Before knowing about Deadlock in OS
• A Process in OS uses different resources and uses resources 
in the following ways:

•Request a resources
•Use the resources
•Releases the resource

•Resource in a computer system can be……
•Files
•Databases
•Other processes
•I/O
•Library files
•Hardware access, etc.   



What is Deadlock in OS ?
• Deadlock is a situation where a set of processes are blocked 

because each process is holding a resource and waiting for 

another resource acquired by some other process.  



Deadlock in OS

•It’s a very simple diagram to 

illustrate deadlock in OS.

•In the yellow circle we process 

P1  and Process P2.

•So, this P1 is process-1 and P2 is process 2.

•In the green square boxes we have resource- R1   and R2. 

•This resources might be something like files, data bases, and 

so on.  



Deadlock in OS
•Now, here’s a situation P1 

holds R2 which means that this 

database R2 is already assigned 

to P1.
•So, P1 has complete access to R2  which is database.  But P1 

now wants R1 which is a file.  

•So, lets say P1 is a process which copies certain values from the 

databases R2 and is going to print it in the files, R1 so that’s why 

P1 wants access of the files but P1 is not able to access R1 

because R1  that is this file is allocated to P2.

•P1 holds R2 



Deadlock in OS

•Now, P2 wants control of the database that is the R2. 

•So, P2 is request for R2 but P2 can not access R2 

because R2 is assigned to P1 .



Deadlock in OS

•So, we can see that there is another circular 
pattern going on over here…
•P1 can not access R1 and P2 can not access R2 
because each of them are assigned to either of 
the two processes respectively that is P1 has 
control to R2 and P2 has access of R1.  



Deadlock in OS

•So both of them are in deadlock situation wherein 

they are waiting for each other to release those 

resources so that they can access it so this was a 

deadlock situation a very basic  deadlock situation in 

our OS. 



Conditions for Deadlock to Occur

• Deadlock can arise if following FOUR conditions hold 

simultaneously  (Necessary Conditions) –

•Mutual Exclusion

•Hold and Wait

•No Preemption

•Circular wait. 

•These are very important conditions which is definitely need 

to understand each of which will be discussed now. 



Conditions for Deadlock to Occur
• Deadlock can arise if following FOUR conditions hold 
simultaneously  (Necessary Conditions) –Mutual Exclusion

•Until and unless P1 releases the access of R1, P2 can not 

access it right P2 is going to be waiting for R1. 

•This can lead to a deadlock situation.  



Conditions for Deadlock to Occur
• Deadlock can arise if following FOUR conditions hold 
simultaneously  (Necessary Conditions) –Hold and Wait

•P1 goes into deadlock situation of waiting for R3 and P2also goes in a 
situation for waiting for R1 and R2 because of one resource being held 
by P1.
• This lead to hold and wait deadlock



Conditions for Deadlock to Occur
• Deadlock can arise if following FOUR conditions hold 
simultaneously  (Necessary Conditions) –No Preemption

• Preemption means pre-empting a particular process which means 
stopping a process in between.
• No action can be performed even by OS to stop any activities in 
between, so this states that a resource can not be taken from a process 
unless the process releases the resource. 



Conditions for Deadlock to Occur
• Deadlock can arise if following FOUR conditions hold 
simultaneously  (Necessary Conditions) –Circular Wait



Methods for Handling deadlock
There are three ways to handle deadlock:

•Deadlock prevention or avoidance-

—The idea is to not let the system into deadlock state.

•Deadlock detection and recovery-

—Let deadlock occur, then do preemption to handle it once 

occurred. 

• Ignore the problem all together-

—If deadlock is very rare, then let it happen and reboot the 

system

—Ignore the problem and pretend that deadlocks never occur in 

the system



Strategies to Handling deadlocks
There are three strategies to handle deadlock:

•Preemption-
—We can take a resource from one process and give it to other.
—This will resolve the deadlock situation, but sometimes it does 
causes problems. 

•Rollback-
—In situations where deadlock is a real possibility, the system can 
periodically make a record of the state of each process and when 
deadlock occurs, roll everything back to the last checkpoint, and 
restart, but allocating resources differently so that deadlock does 
not occur.   
—It lead to loss of progresses. 

• Kill one or more processes-
—Whichever processes are in deadlock you probably just kill them,. 
This is the simplest way.
—You have to restart the process and you can not guarantee that 
again deadlock will not happened.



Methods Vs. Strategies

•A method is a process, a procedure, or a way 
something is done or implemented. 
•On the other hand, a strategy is a goal, a set of 
actions, or plans to achieve one aim. 

•For example,
— if you were planning to study for your exams, 
then your strategy would be to read all books 
related to the topic,
—while your method would be to follow the 
timetable provided by the university.
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