DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING (CSE)

Module -5
Multithreaded Programming

» Multithreading in Java allows for concurrent execution of multiple parts of a program, known as
threads.

» This contrasts with process-based multitasking, where each program is a separate unit, whereas
threads share the same address space and belong to the same process.

» Multithreading is advantageous due to its lower overhead compared to process-based multitasking.

» It helps in maximizing processing power by minimizing idle time, especially in interactive and
networked environments where tasks like data transmission and user input are slower compared to
CPU processing speed.

» Multithreading enables more efficient use of available resources and smoother program execution by
allowing other threads to run while one is waiting.

The Java Thread Model

» Java's runtime system heavily relies on threads to enable asynchronous behavior, which helps in
utilizing CPU cycles more efficiently.

» Unlike single-threaded systems that use event loops with polling, Java's multithreading eliminates the
need for such mechanisms. In single-threaded environments, blocking one thread can halt the entire
program, leading to inefficiencies and potential domination of one part over others.

» With Java's multithreading, one thread can pause without affecting other parts of the program,
allowing idle time to be utilized elsewhere.

» This is particularly beneficial for tasks like animation loops, where pauses between frames don't halt
the entire system. Multithreading in Java works seamlessly on both single-core and multicore
systems, with threads sharing CPU time on single-core systems and potentially executing
simultaneously on multicore systems.

» Threads in Java can exist in various states, including running, ready to run, suspended, blocked, or
terminated. Each state represents a different stage of thread execution, with the ability to suspend,
resume, or terminate threads as needed.

» Overall, Java's multithreading capabilities contribute to more efficient and responsive software
development.
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