
 

 

Subject Name: Operating System 

Subject Code: IT-4003 

Semester: 4
th

      

 

 

 

 



Class Notes 

Operating System 

 Operating System is a Resource Manager. 

 It is a Control Program. 

Definition: Is a collection of software enhancements, executed on the bare hardware, culminating in a high-

level virtual machine that serves as an advanced programming environment 

 

An Operating System (OS) is an interface between computer user and computer hardware. An operating 

system is software, which performs all the basic tasks like file management, memory management, process 

management, handling input and output, and controlling peripheral devices such as disk drives and printers. 

Some popular Operating Systems include Linux, Windows, OS X, VMS, OS/400, AIX, z/OS, etc. 

An operating system is a program that acts as an interface between the user and the computer hardware and 

controls the execution of all kinds of programs. 

 
Figure 1.1 OS 

 

Software: in its most general sense, is a set of instructions or programs instructing a computer to do specific 

tasks? Software is a generic term used to describe computer programs. Scripts, applications, programs and a 

set of instructions are the terms often used to describe software. 

Software Types  

The term 'software' refers to the set of electronic program instructions or data a computer processor reads in 

order to perform a task or operation. In contrast, the term 'hardware' refers to the physical components that 

you can see and touch, such as the computer hard drive, mouse, and keyboard. Software can be categorized 

according to what it is designed to accomplish.  

There are two main types of software: systems software and application software.  

Systems Software: Systems software includes the programs that are dedicated to managing the computer 

itself, such as the operating system, file management utilities, and disk operating system (or DOS). The 

operating system manages the computer hardware resources in addition to applications and data. Without 

systems software installed in our computers we would have to type the instructions for everything we 

wanted the computer to do! Software  
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Applications Software: Application software, or simply applications, are often called productivity programs or 

end-user programs because they enable the user to complete tasks, such as creating documents, 

spreadsheets, databases and publications, doing on line research, sending email, designing graphics, running 

businesses, and even playing games! Application software is specific to the task it is designed for and can be 

as simple as a calculator application or as complex as a word processing application. When you begin creating 

a document, the word processing software has already set the margins, font style and size, and the line 

spacing for you. But you can change these settings, and you have many more formatting options available. 

For example, the word processor application makes it easy to add color, headings, and pictures or delete, 

copy, move, and change the document's appearance to suit your needs. Office Applications Microsoft Word 

is a popular word-processing application that is included in the software suite of applications called Microsoft 

Office. 

Following are some of important functions of an operating System. 

 Memory Management 

 Processor Management 

 Device Management 

 File Management 

 Security 

 Control over system performance 

 Job accounting 

 Error detecting aids 

 Coordination between other software and users 

Memory Management 

Memory management refers to management of Primary Memory or Main Memory. Main memory is a large 

array of words or bytes where each word or byte has its own address. 

Main memory provides a fast storage that can be access directly by the CPU. For a program to be executed it 

must in the main memory. An Ope ati g S ste  does the follo i g a ti ities fo  e o  a age e t − 

 Keeps tracks of primary memory, i.e., what part of it are in use by whom, what parts are not in use 

 In multiprogramming, the OS decides which process will get memory when and how much. 

 Allocates the memory when a process requests it to do so 

 De-allocates the memory when a process no longer needs it or has been terminated 

Processor Management 

In multiprogramming environment, the OS decides which process gets the processor when and for how much 

ti e. A  Ope ati g S ste  does the follo i g a ti ities fo  p o esso  a age e t − 

 Keeps tracks of processor and status of process The program responsible for this task is known 

as traffic controller 

 Allocates the processor (CPU) to a process 

 De-allocates processor when a process is no longer required 

Device Management 

An Operating System manages device communication via their respective drivers. It does the following 

a ti ities fo  de i e a age e t − 

 Keeps tracks of all devices program responsible for this task is known as the I/O controller 

 Decides which process gets the device when and for how much time. 

 Allocates the device in the efficient way 

 De-allocates devices 
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File Management 

A file system is normally organized into directories for easy navigation and usage these directories may 

contain files and other directions. 

A  Ope ati g S ste  does the follo i g a ti ities fo  file a age e t − 

 Keeps track of information, location, uses, status etc the collective facilities are often known as file 

system 

 Decides who gets the resources 

 Allocates the resources 

 De-allocates the resources 

Other Important Activities 

Follo i g a e so e of the i po ta t a ti ities that a  Ope ati g S ste  pe fo s − 

 Security − B  ea s of pass o d a d si ila  othe  te h i ues, it prevents unauthorized access to 

programs and data. 

 Control over system performance − Re o di g dela s et ee  e uest fo  a se i e a d espo se 
from the system. 

 Job accounting − Keepi g t a k of ti e a d esou es used  a ious jo s a d use s 

 Error detecting aids − P odu tio  of du ps, t a es, e o  essages, a d othe  de uggi g a d e o  
detecting aids 

 Coordination between other software and users − Coo di atio  a d assig e t of o pile s 
interpreters, assemblers and other software to the various users of the computer systems 

Why Operating System? 

 Computer hardware is developed to execute user programs and make solving user problems easier 

 An operating system makes a computer more convenient to use. 

It acts as an interface between user and computer hardware. Therefore, the end-users are not particularly 

o e ed ith the o pute ’s a hite tu e, a d the  ie  the o pute  s ste  i  te s of a  appli atio . 
To programmers, it provides some basic utilities to assist him in creating programs, the management of files, 

and the control of I/O devices. 

Operating System Objectives 

 Convenience 

 Efficiency 

 Ability to evolve 

Services Provided by Operating Systems 

 Facilities for program creation 

 Program execution 

 Access to I/O and files 

 System access 

 Error detection and response 

 Internal and external hardware errors 

 Memory error 

 Device failure 

 Software errors 

 Arithmetic overflow 

 Access forbidden memory locations 

 Operating system cannot grant request of application 

 Accounting 
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 Collect statistics 

 Monitor performance 

 Used to anticipate future enhancements 

 Used for billing users 

Computer System Components 

A computer system can be dividing into four components 

The Hardware: Provides basic computing resources (CPU, memory, I/O devices) 

The Operating System: Controls and coordinates the use of the hardware among the various application 

programs for the various users. 

The Application Programs: Define the ways in which the system resources are use to solve the computing 

problems of the users (compilers, database systems, video games, business programs) 

The Users: Users (people, machines, other computers).These components can be view as a layer where each 

layer uses the services provided by the layer beneath it 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.2 Dynamic Views of System Components 

Types of OS 

Operating systems are there from the very first computer generation and they keep evolving with time. In this 

chapter, we will discuss some of the important types of operating systems which are most commonly used. 

Batch operating system 

The users of a batch operating system do not interact with the computer directly. Each user prepares his job 

on an off-line device like punch cards and submits it to the computer operator. To speed up processing, jobs 

with similar needs are batched together and run as a group. The programmers leave their programs with the 

operator and the operator then sorts the programs with similar requirements into batches. 

The p o le s ith Bat h S ste s a e as follo s − 

 Lack of interaction between the user and the job.  

 CPU is often idle, because the speed of the mechanical I/O devices is slower than the CPU.  

 Difficult to provide the desired priority.  
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Time-sharing operating systems 

Time-sharing is a technique which enables many people, located at various terminals, to use a particular 

computer system at the same time. Time-sharing or multitasking is a logical extension of multiprogramming. 

Processor's time which is shared among multiple users simultaneously is termed as time-sharing. 

The main difference between Multiprogrammed Batch Systems and Time-Sharing Systems is that in case of 

Multiprogrammed batch systems, the objective is to maximize processor use, whereas in Time-Sharing 

Systems, the objective is to minimize response time. 

Multiple jobs are executed by the CPU by switching between them, but the switches occur so frequently. Thus, 

the user can receive an immediate response. For example, in a transaction processing, the processor executes 

each user program in a short burst or quantum of computation. That is, if n users are present, then each user 

can get a time quantum. When the user submits the command, the response time is in few seconds at most. 

The operating system uses CPU scheduling and multiprogramming to provide each user with a small portion of 

a time, Computer systems that were designed primarily as batch systems have been modified to time-sharing 

systems. 

Ad a tages of Ti esha i g ope ati g s ste s a e as follo s − 

 Provides the advantage of quick response.  

 Avoids duplication of software.  

 Reduces CPU idle time.  

Disadvantages of Time-sha i g ope ati g s ste s a e as follo s − 

 Problem of reliability.  

 Question of security and integrity of user programs and data.  

 Problem of data communication.  

Distributed operating System 

Distributed systems use multiple central processors to serve multiple real-time applications and multiple 

users. Data processing jobs are distributed among the processors accordingly. 

The processors communicate with one another through various communication lines (such as high-speed 

buses or telephone lines). These are referred as loosely coupled systems or distributed systems. Processors in 

a distributed system may vary in size and function. These processors are referred as sites, nodes, computers, 

and so on. 

The ad a tages of dist i uted s ste s a e as follo s − 

 With resource sharing facility, a user at one site may be able to use the resources available at another.  

 Speedup the exchange of data with one another via electronic mail.  

 If one site fails in a distributed system, the remaining sites can potentially continue operating.  

 Better service to the customers.  

 Reduction of the load on the host computer.  

 Reduction of delays in data processing.  

Network operating System 

A Network Operating System runs on a server and provides the server the capability to manage data, users, 

groups, security, applications, and other networking functions. The primary purpose of the network operating 

system is to allow shared file and printer access among multiple computers in a network, typically a local area 

network (LAN), a private network or to other networks. 

Examples of network operating systems include Microsoft Windows Server 2003, Microsoft Windows Server 

2008, UNIX, Linux, Mac OS X, Novell NetWare, and BSD. 

The ad a tages of et o k ope ati g s ste s a e as follo s − 

 Centralized servers are highly stable.  
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 Security is server managed.  

 Upgrades to new technologies and hardware can be easily integrated into the system.  

 Remote access to servers is possible from different locations and types of systems.  

The disad a tages of et o k ope ati g s ste s a e as follo s − 

 High cost of buying and running a server.  

 Dependency on a central location for most operations.  

 Regular maintenance and updates are required.  

Real Time operating System 

A real-time system is defined as a data processing system in which the time interval required to process and 

respond to inputs is so small that it controls the environment. The time taken by the system to respond to an 

input and display of required updated information is termed as the response time. So in this method, the 

response time is very less as compared to online processing. 

Real-time systems are used when there are rigid time requirements on the operation of a processor or the 

flow of data and real-time systems can be used as a control device in a dedicated application. A real-time 

operating system must have well-defined, fixed time constraints, otherwise the system will fail. For example, 

scientific experiments, medical image systems, industrial control systems, weapon systems, robots, air traffic 

control systems, etc. 

There are two types of real-time operating systems. 

Hard real-time systems 

Hard real-time systems guarantee that critical tasks complete on time. In hard real-time systems, secondary 

storage is limited or missing and the data is stored in ROM. In these systems, virtual memory is almost never 

found. 

Soft real-time systems 

Soft real-time systems are less restrictive. A critical real-time task gets priority over other tasks and retains the 

priority until it completes. Soft real-time systems have limited utility than hard real-time systems. For 

example, multimedia, virtual reality, Advanced Scientific Projects likes undersea exploration and planetary 

rovers, etc. 

Kernel 

A kernel is a central component of an operating system. It acts as an interface between the user applications 

and the hardware. The sole aim of the kernel is to manage the communication between the software (user 

level applications) and the hardware (CPU, disk memory etc). The main tasks of the kernel are : 

Process management  

 Device management  

 Memory management  

 Interrupt handling  

 I/O communication  

 File system 

Types of Kernels 

Kernels may be classified mainly in two categories  

1. Monolithic  

2. Micro Kernel  

Monolithic Kernels 

Earlier in this type of kernel architecture, all the basic system services like process and memory management, 

interrupt handling etc. were packaged into a single module in kernel space.  

This type of architecture led to some serious drawbacks like  
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1) Size of kernel, which was huge.  

2)Poor maintainability, which means bug fixing or addition of new features resulted in recompilation of the 

whole kernel which could consume hours In a modern day approach to monolithic architecture, the kernel 

consists of different modules which can be dynamically loaded and un-loaded. This modular approach allows 

easy extension of OS's capabilities. With this approach, maintainability of kernel became very easy as only the 

concerned module needs to be loaded and unloaded every time there is a change or bug fix in a particular 

module. So, there is no need to bring down and recompile the whole kernel for a smallest bit of change. Also, 

stripping of kernel for various platforms (say for embedded devices etc) became very easy as we can easily 

unload the module that we do not want. Linux follows the monolithic modular approach 

Microkernels 

This architecture majorly caters to the problem of ever growing size of kernel code which we could not control 

in the monolithic approach. This architecture allows some basic services like device driver management, 

protocol stack, file system etc. to run in user space. This reduces the kernel code size and also increases the 

security and stability of OS as we have the bare minimum code running in kernel. So, if suppose a basic service 

like network service crashes due to buffer overflow, then only the networking service's memory would be 

corrupted, leaving the rest of the system still functional.  

System Calls 

To understand system calls, first one needs to understand the difference between kernel mode and user 

mode of a CPU. Every modern operating system supports these two modes. 

 
Figure 1.3 Modes supported by the operating system 

Kernel Mode 

 When CPU is in kernel mode, the code being executed can access any memory address and any 

hardware resource.  

 Hence kernel mode is a very privileged and powerful mode.  

 If a program crashes in kernel mode, the entire system will be halted.  

User Mode 

 When CPU is in user mode, the programs don't have direct access to memory and hardware resources.  

 In user mode, if any program crashes, only that particular program is halted.  

 That means the system will be in a safe state even if a program in user mode crashes.  

 Hence, most programs in an OS run in user mode.  

System Call 

When a program in user mode requires access to RAM or a hardware resource, it must ask the kernel to 

provide access to that resource. This is done via something called a system call.  

When a program makes a system call, the mode is switched from user mode to kernel mode. This is called a 

context switch.  
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Then the kernel provides the resource which the program requested. After that, another context switching 

happens which results in change of mode from kernel mode back to user mode.  

Generally, system calls are made by the user level programs in the following situations: 

 Creating, opening, closing and deleting files in the file system.  

 Creating and managing new processes.  

 Creating a connection in the network, sending and receiving packets.  

 Requesting access to a hardware device, like a mouse or a printer.  

Process 

A process is a program in execution. The execution of a process must progress in a sequential fashion a 

process defines as an entity, which represents the basic unit of work implemented in the system. 

To put it in simple terms, we write our computer programs in a text file and when we execute this program, it 

becomes a process, which performs all the tasks mentioned in the program. 

Whe  a p og a  is loaded i to the e o  a d it e o es a p o ess, it a  e di ided i to fou  se tio s ─ 
stack, heap, text and data. The following image shows a simplified la out of a p o ess i side ai  e o  − 

 
Figure 1.4 layout of a process inside main memory 

Process State 

 

S.N. State & Description 

1 Start 

This is the initial state when a process is first started/created 

2 Ready 

The process is waiting to assign to a processor. Ready processes are waiting to have the 

processor allocated to them by the operating system so that they can run 

Process may come into this state after Start state or while running it by but interrupted by the 

scheduler to assign CPU to some other process. 

3 Running 

Once the process has been assigned to a processor by the OS scheduler, the process state is 
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set to running and the processor executes its instructions 

4 Waiting 

Process moves into the waiting state if it needs to wait for a resource, such as waiting for user 

input, or waiting for a file to become available 

5 Terminated or Exit 

Once the process finishes its execution, or it is terminated by the operating system, it is 

moved to the terminated state where it waits to be removed from main memory 

 
Figure 1.5 Process State Diagram 

Process Control Block (PCB) 

A Process Control Block is a data structure maintained by the Operating System for every process. An integer 

process ID (PID) identifies the PCB. A PCB keeps all the information needed to keep track of a process as listed 

elo  i  the ta le − 

S.N. Information & Description 

1 Process State 

The current state of the process i.e., whether it is ready, running, waiting, or whatever 

2 Process privileges 

This is required to allow/disallow access to system resources. 

3 Process ID 

Unique identification for each of the process in the operating system 

4 Pointer 

A pointer to parent process 

5 Program Counter 

Program Counter is a pointer to the address of the next instruction to be executed for this process 

6 CPU registers 

Various CPU registers where process need to be stored for execution for running state. 

7 CPU Scheduling Information 
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Process priority and other scheduling information which is required to schedule the process 

8 Memory management information 

This includes the information of page table, memory limits, and Segment table depending on 

memory used by the operating system. 

9 Accounting information 

This includes the amount of CPU used for process execution, time limits, execution ID etc. 

10 IO status information 

This includes a list of I/O devices allocated to the process. 

The architecture of a PCB is completely dependent on Operating System and may contain different 

information in different operating systems. Here is a si plified diag a  of a PCB − 

 
The PCB is maintained for a process throughout its lifetime, and is deleted once the process terminates 

Schedulers 

Schedulers are special system software, which handles process scheduling in various ways. Their main task is 

to sele t jo s su itted i to the s ste  a d to de ide hi h p o ess to u . S hedule s a e of th ee t pes − 

 Long-Term Scheduler 

 Short-Term Scheduler 

 Medium-Term Scheduler 

Long Term Scheduler 

 A long-term scheduler determines which programs admitted to the system for processing. It selects 

processes from the queue and loads them into memory for execution. Process loads into the memory for CPU 

scheduling. 

The primary objective of the job scheduler is to provide a balanced mix of jobs, such as I/O bound and 

processor bound. It also controls the degree of multiprogramming. If the degree of multiprogramming is 

stable, then the average rate of process creation must be equal to the average departure rate of processes 

leaving the system. 
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On some systems, the long-term scheduler may not be available or minimal. Time-sharing operating systems 

have no long-term scheduler. When a process changes the state from new to ready, then there is use of long-

term scheduler. 

Short Term Scheduler 

Its main objective is to increase system performance in accordance with the chosen set of criteria. It is the 

change of ready state to running state of the process. CPU scheduler selects a process among the processes 

that are ready to execute and allocates CPU to one of them. 

Short-term schedulers, also known as dispatchers, make the decision of which process to execute next. Short-

term schedulers are faster than long-term schedulers are. 

Medium Term Scheduler 

Medium-term scheduling is a part of swapping. It removes the processes from the memory. It reduces the 

degree of multiprogramming. The medium-term scheduler is in-charge of handling the swapped out-

processes. 

A running process may become suspend if it makes an I/O request. Suspended processes cannot make any 

progress towards completion in this condition, to remove the process from memory and make space for 

other process; the suspended process moved to the secondary storage. This process called swapping, and the 

process said swapped out or rolled out. Swapping may be necessary to improve the process mix 

Comparison among Scheduler 

S.N. Long-Term Scheduler Short-Term Scheduler Medium-Term Scheduler 

1 It is a job scheduler It is a CPU scheduler It is a process swapping scheduler. 

2 Speed is lesser than short 

term scheduler 

Speed is fastest among 

other two 

Speed is in between both short 

and long-term scheduler. 

3 It controls the degree of 

multiprogramming 

It provides lesser control 

over degree of 

multiprogramming 

It reduces the degree of 

multiprogramming. 

4 It is almost absent or 

minimal in time sharing 

system 

It is also minimal in time 

sharing system 

It is a part of Time sharing 

systems. 

5 It selects processes from 

pool and loads them into 

memory for execution 

It selects those 

processes which are 

ready to execute 

It can re-introduce the process 

into memory  

Context Switch 

A context switch is the mechanism to store and restore the state or context of a CPU in Process Control block 

so that a process execution can resume from the same point later. Using this technique, a context switcher 

enables multiple processes to share a single CPU. Context switching is an essential part of a multitasking 

operating system features 

When the scheduler switches the CPU from executing one process to execute another, the state from the 

current running process is stored into the process control block. After this, the state for the process to run 

next is loaded from its own PCB and used to set the PC, registers, etc. At that point, the second process can 

start executing. 
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Figure 1.6 Context switches 

Context switches are computationally intensive since register and memory state, some hardware systems 

employ two or more sets of processor registers. When the process switched, the following information is 

stored for later use. 

 Program Counter 

 Scheduling information 

 Base and limit register value 

 Currently used register 

 Changed State 

 I/O State information 

 Accounting information 

Thread 

A thread is a flow of execution through the process code, with its own program counter that keeps track of 

which instruction to execute next, system registers which hold its current working variables, and a stack, 

which contains the execution history. 

A thread shares with its peer threads little information like code segment, data segment and open files. 

When one thread alters a code segment memory items all other threads see that 

A thread is also called a lightweight process Threads provide a way to improve application performance 

through parallelism. Threads represent a software approach to improving performance of operating system 

by reducing the overhead thread is equivalent to a classical process. 

Each thread belongs to exactly one process and no thread can exist outside a process. Each thread represents 

a separate flow of control. Threads has been successfully used in implementing network servers and web 

server they also provide a suitable foundation for parallel execution of applications on shared memory 

multiprocessors. The following figure shows the working of a single-threaded and a multithreaded process. 
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Figure 1.7 Threads 

Difference between Process and Thread 

S.N. Process Thread 

1 Process is heavy weight or resource 

intensive. 

Thread is light weight, taking lesser resources 

than a process 

2 Process switching needs interaction 

with operating system. 

Thread switching does not need to interact 

with operating system. 

3 In multiple processing environments, 

each process executes the same code 

but has its own memory and file 

resources. 

All threads can share same set of open files, 

child processes. 

4 If one process is blocked, then no other 

process can execute until the first 

process is unblocked. 

While one thread is blocked and waiting, a 

second thread in the same task can run. 

5 Multiple processes without using 

threads use more resources. 

Multiple threaded processes use fewer 

resources. 

6 In multiple processes, each process 

operates independently of the others. 

One thread can read, write or change another 

thread's data. 

Advantages of Thread 

 Threads minimize the context switching time. 

 Use of threads provides concurrency within a process. 

 Efficient communication 
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 It is more economical to create and context switch threads. 

 Threads allow utilization of multiprocessor architectures to a greater scale and efficiency. 

Types of Thread 

Threads is implemented in following two ways-  

User Level Threads − Use  a aged th eads. 
Kernel Level Threads − Ope ati g S ste  a aged th eads a ti g o  ke el, a  ope ati g s ste  o e. 
User Level Threads 

In this case, the thread management kernel is not aware of the existence of threads. The thread library 

contains code for creating and destroying threads, for passing message and data between threads, for 

scheduling thread execution and for saving and restoring thread contexts. The application starts with a single 

thread. 

 
Figure 1.8 User level threads 

Advantages 

 Thread switching does not require Kernel mode privileges. 

 User level thread can run on any operating system. 

 Scheduling can be application specific in the user level thread. 

 User level threads are fast to create and manage. 

 Disadvantages 

 In a typical operating system, most system calls are blocking. 

 Multithreaded application cannot take advantage of multiprocessing. 

Kernel Level Threads 

In this case, the Kernel does thread management. There is no thread management code in the application 

area. Kernel threads supported directly by the operating system  

Any application can be programmed to be multithreaded All of the threads within an application are 

supported within a single process. 
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The Ke el ai tai s o te t i fo atio  fo  the p o ess as a hole a d fo  i di idual’s th eads ithi  the 
process. The Kernel performs thread creation, scheduling and management in Kernel space. Kernel threads 

are generally slower to create and manage than the user threads. 

Advantages 

 Kernel can simultaneously schedule multiple threads from the same process on multiple 

processes. 

 If one thread in a process is blocked, the Kernel can schedule another thread of the same 

process. 

 Kernel routines themselves can be multithreaded. 

Disadvantages 

 Kernel threads are generally slower to create and manage than the user threads. 

 Transfer of control from one thread to another within the same process requires a mode switch 

to the Kernel. 

Multithreading Models 

Some operating system provides a combined user level thread and Kernel level thread facility. Solaris is a 

good example of this combined approach. In a combined system, multiple threads within the same 

application can run in parallel on multiple processors and a blocking system call need not block the entire 

process. Multithreading models are three types 

 Many-to-many relationship 

 Many to one relationship 

 One to one relationship 

Many-to- Many Model 

The many-to-many model multiplexes any number of user threads onto an equal or smaller number of kernel 

threads. 

The following diagram shows the many-to-many threading model where 6 user level threads are multiplexing 

with 6 kernel level threads. In this model, developers can create as many user threads as necessary and the 

corresponding Kernel threads can run in parallel on a multiprocessor machine. This model provides the best 

accuracy on concurrency and when a thread performs a blocking system call, the kernel can schedule another 

thread for execution. 

 
Figure 1.9 Many-to- Many Model 

Many-to- One Model 

Many-to-one model maps many user level threads to one Kernel-level thread. Thread management done in 

user space by the thread library. When thread makes a blocking system call, only one thread can access the 

Kernel at a time, so multiple threads are unable to run in parallel on multiprocessors. 
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If the user-level thread libraries implemented in the operating system in such a way that the system does not 

support them, then the Kernel threads use the many-to-one relationship modes 

 
Figure 1.10 Many-to- One Model 

One to One Model 

There is one-to-one relationship of user-level thread to the kernel-level thread. This model provides more 

concurrency than the many-to-one model. It also allows another thread to run when a thread makes a 

blocking system call. It supports multiple threads to execute in parallel on microprocessors. 

Disadvantage of this model is that creating user thread requires the corresponding Kernel thread. OS/2, 

Windows NT and windows 2000 use one to one relationship model. 

 
Figure 1.11 One to One Model 

 

Difference between User-Level & Kernel-Level Thread 

S.N. User-Level Threads Kernel-Level Thread 

1 User-level threads are faster to create and manage. Kernel-level threads are slower to 

create and manage. 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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2 Implementation is by a thread library at the user level. Operating system supports creation 

of Kernel threads. 

3 User-level thread is generic and can run on any 

operating system. 

Kernel-level thread is specific to the 

operating system. 

4 Multi-threaded applications cannot take advantage of 

multiprocessing. 

Kernel routines themselves can be 

multithreaded. 
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