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Unit :1 Process Management : Threads 

When we talk about conventional operating systems, each 

process has a single thread of control that is the process is able 

to perform only one task at a time. So to implement 

multiprogramming multiple processes with each having a 

separate address space  may be created and CPU may be 

switched back and forth among them to create the illusion that 

the processes are running in parallel.  

A thread is defined as the fundamental unit of CPU 

utilization. Threads are used for small tasks (Light weight 

process), whereas processes are used for more 'heavyweight' 

tasks – basically the execution of applications. 

Another differencebetween a thread and aprocess is 

that threads within the same process share the same address 

space, whereas different processes do not. Multiple threads of 

the same process share with each other the code section and 

other resources, including list of open files, child processes, 



signals etc. of the process. In addition, each thread has its own 

Id, stack, set of registers and program counter. 

 

Benefits of Multithreading 

1. Responsiveness: Incase of interactive processes, the major 

performance criteria is the response time. . If such a process is 

multithreaded, a part of the process (thread) is able to run 

even if some other part of the process is blocked. As, a result 

responsiveness of the process to the user is increased. 

2. Resource sharing, hence allowing better utilization of 

resources. 

3. In terms of Economy, Creating and managing threads 

becomes easier. Threads share the resources of the process to 

which they belong, so there is no need to allocate memory 

and resource at the time of thread creation. 

4. Scalability. One thread runs on one CPU. In Multithreaded 

processes, threads can be distributed over a series of 

processors to scale. 

5. Context Switching is smooth. Context switching refers to the 

procedure followed by CPU to change from one task to 

another. 

 

 

 

 

 

 



Comparison between Process and Thread: 

   So we can Define Process as an executing instance of a 

program is called a process.Whereas a thread is a subset of the 

process. 

 

  In terms of Communication  

Processes must use inter-process communication to 

communicate with sibling processes.Threads can directly 

communicate with other threads of its process. 

 

 Overheads 

  Processes have considerable overhead.Threads have almost no    

  overhead 

 

 Creation 

 New processes require duplication of the parent process 

New threads are easily created.   

 

 Control 

 Processes can only exercise control over child processes. 

Threads can exercise considerable control over threads of the 

same process. 

 

 Changes 

Any change in the parent process does not affect child 

processes. 

Any change in the main thread may affect the behavior of the 

other threads of the process. 

 

 

 



 Memory 

Process runs in separate memory spaces but thread run in 

shared memory spaces. 

 

 Signal 

Process  does not share signal handling. Whereas thread 

shares signal handling. 

 

 Controlled by 

Process is controlled by the operating system. 

Threads are controlled by programmer in a program 

 

 Dependence 

Processes are independent whereas Threads are dependent. 

 

Types of Thread 

 

There are two types of threads: 

 

 User threads, are above the kernel and without kernel 

support. These are the threads that application programmers 

use in their programs.Example: POSIX Pthreads, Mach C-

threads,  Solaris threads 

 

 Kernel threads are supported within the kernel of the OS 

itself. All modern OSs support kernel level threads, allowing 



the kernel to perform multiple simultaneous tasks and/or to 

service multiple kernel system calls simultaneously. 

Example: Windows 98/98/NT/2000, Solaris,   Tru64 UNIX, 

BeOS, LINUX  

 

Multithreading Models 

 

Many systems support a hybrid thread model that 

contains both user-level and kernel-level threads 

along with a relationship between these threads. 

There may exist different types of relationship 

between user-level and kernel-level threads each 

resulting in a specific multithreading model. Some 

common multithreading models are: 

 

Many-to-one (M:1) model  

•  Many user-level threads mapped to single 

kernel level thread. 

• Used on systems that do not support kernel 

threads. 



• If one user-level thread issues a blocking system 

calls, the kernel blocks the whole parent 

process. 

• As the kernel-level thread can be accessed by 

only one user-level thread at a time, multiple 

user-level threads cannot run in parallel on 

multiple CPUs, thereby, resulting in low 

concurrency. 

 

 



One-to-One (1:1) Model 

• Each user-level thread maps to kernel-level thread. 

These threads are managed by the kernel. 

•  As each user-level thread is mapped into a different 

kernel-level thread, blocking of one user-level thread 

does not cause other user-level threads to block. 

  Example: Windows 98/98/NT/2000, OS/2. 

 It results in high switching overhead due to 

involvement of kernel in switching. 

 

 

 

 

 

 

 

 

 

 

 

 



Many-to-Many (M:M) Model 

• Allows many user level threads to be mapped to  

many kernel threads. 

• Allows the operating system to create a sufficient 

number of kernel threads. 

 Example: Solaris 2, Tru64 UNIX, Windows NT/2000  

with the ThreadFiber package. 
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