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Lecture 7

Threads

• Processes and Threads
• fork() system call
• Thread Approaches
• Types of threads
• Benefits of thread
• Concept of multithreading
• Linux thread management

2



3

Processes and Threads

n The unit of dispatching is referred to as a threador lightweight process

n The unit of resource ownership is referred to asa process or task

n Multithreading - The ability of an OS to support multiple, concurrent paths of
execution within a single process.

• A running process may issue system calls to create new processes:

In UNIX: fork system call
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Single Threaded Approaches
n A single thread of  execution per process,

in which the concept of a
thread is not recognized, is
referred to as a single-
threaded approach

n MS-DOS is an
example.

Multithreaded Approaches

n A Java run-time
environment is an
example of a system of
one process with
multiple threads



Benefits of Threads
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• The key states 
for a  thread are:

n Running
n Ready
n Blocked

Thread operations  associated 
with a  change in thread  state
are:

n Spawn
n Block
n Unblock
n Finish
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Types of Threads



User-Level Threads (ULTs)
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n All thread management is
done by the

application

n The kernel is not
aware of the existence
of threads
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Disadvantages of ULTs

n In a typical OS many system calls are blocking
§ as a result, when a ULT executes a system call, not only is that thread blocked, but

all of the threads within the process are blocked

n In a pure ULT strategy, a multithreaded application cannot take advantage of
multiprocessing

n Overcoming ULT Disadvantages



Kernel-Level Threads (KLTs)
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Advantages of KLTs
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n The kernel can simultaneously schedule multiple  threads from the same process on 
multiple  processors

n If one thread in a process is blocked, the kernel  can schedule another thread of the 
sameprocess

n Kernel routines can be multithreaded



Disadvantage of KLTs
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• = The transfer of control from one thread to another within the same process requires a
mode switch to the kernel

• Thread and process Operation Latencies :



Concept of Multithreading
Multithreading Models
Some operating system provide 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.
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Many to One Model
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Difference between User-Level & Kernel-Level 
Thread
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Linux Thread Management
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How are threads implemented in Unix / Linux (posix) systems? Any ideas?

•The same way that we have POSIX systems calls...
•...We also have POSIX threads...
Care to guess how the POSIX threads are named Any ideas?
Answer : Pthreads



Pthread_create
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Then, how to compile C program with pthread.h library?

The command is:
gcc thread.c -o  thread  -lpthread



Thread Argument 
Passing
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Output



Conclusion
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This Topic enables students to understand  What is difference between a 
thread and  a process, thread types, multithreading, thread argument 
passing etc.
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