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Java Threads
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* Athread Is a single sequence stream within a process.

» Threads are also called lightweight processes as they possess some of
the properties of processes.

» Each thread belongs to exactly one process.

* |n an operating system that supports multithreading, the process can
consist of many threads.

* But threads can be effective only if the CPU iIs more than 1 otherwise
two threads have to context switch for that single CPU.
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Java Threads
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» All threads belonging to the same process share — code section, data
section, and OS resources (e.g. open files and signals)

* But each thread has its own (thread control block) — thread ID,
program counter, register set, and a stack

* Any operating system process can execute a thread.

* We can say that single process can have multiple threads.
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Why Do We Need Thread? <Y
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Threads run in concurrent manner that improves the application

performance.

15

Each such thread has its own CPU state and stack, but they share the
address space of the process and the environment.

For example, when we work on Microsoft Word or Google Docs, we
notice that while we are typing, multiple things happen together
(formatting is applied, page is changed and auto save happens).

Threads can share common data so they do not need to use inter-
process communication.

Like the processes, threads also have states like ready, executing,
blocked, etc.
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Why Do We Need Thread?
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Priority can be assigned to the threads just like the process, and the

highest priority thread is scheduled first.
Each thread has its own Thread Control Block (TCB).

Like the process, a context switch occurs for the thread, and register
contents are saved in (TCB).

As threads share the same address space and resources,
synchronization is also required for the various activities of the thread.
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These are the basic components of the Operating
System.

Stack Space: Stores local variables, function calls, and
return addresses specific to the thread.

Register Set: Hold temporary data and intermediate
results for the thread’'s execution.

Program Counter: Tracks the current instruction being
executed by the thread.
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 Types of Thread in Operating System
 Threads are of two types. - - 5 | uertovl Tvea
 These are described below.

User Space

Kernel Space

e User Level Thread
« Kernel Level Thread 3

Kemel Level Thread

Process
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1. User Level Thread e
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 User Level Thread Is a type of thread that is not
created using system calls.

* The kernel has no work in the management of user-
level threads.

 User-level threads can be easily implemented by
the user.

* |n case when user-level threads are single-handed
processes, kernel-level thread manages them.

 Let's look at the advantages and disadvantages of
User-Level Thread.
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2. Kernel Level Threads e
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A kernel Level Thread is a type of thread that can
recognize the Operating system easily.

e Kernel Level Threads has i1its own thread table
where it keeps track of the system.

 The operating System Kernel helps in managing
threads.

« Kernel Threads have somehow longer context
switching time.

* Kernel helps in the management of threads.

15
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Benefits of Thread in Operating System <Y
INSTOIC]
* Responsiveness: If the process is divided into multiple threads, if one
thread completes its execution, then its output can be immediately
returned.

15

* Faster context switch: Context switch time between threads is lower
compared to the process context switch. Process context switching
requires more overhead from the CPU.

» Effective utilization of multiprocessor system: If we have multiple
threads in a single process, then we can schedule multiple threads on
multiple processors. This will make process execution faster.
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Benefits of Thread in Operating System ~
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Resource sharing: Resources like code, data, and files can be shared
among all threads within a process. Note: Stacks and registers can't
be shared among the threads. Each thread has its own stack and

registers.

Communication: Communication between multiple threads is easier,
as the threads share a common address space. while in the process
we have to follow some specific communication techniques for
communication between the two processes.

Enhanced throughput of the system: |f a process is divided into
multiple threads, and each thread function is considered as one job,
then the number of jobs completed per unit of time is increased, thus
Increasing the throughput of the system.
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What I1s Multi-Threading?
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A thread is also known as a lightweight process.

The idea is to achieve parallelism by dividing a process into multiple
threads.

For example, in a browser, multiple tabs can be different threads.

MS Word uses multiple threads: one thread to format the text,
another thread to process Inputs, etc. More advantages of
multithreading are discussed below.

Multithreading is a technigue used in operating systems to improve
the performance and responsiveness of computer systems.

Multithreading allows multiple threads (i.e., lightweight processes) to
share the same resources of a single process, such as the CPU,
memory, and |/O devices.
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Threads
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* Single and Multithreaded Processes

code code data files

registers registers registers registers

stack stack stack

— thread

single-threaded multithreaded
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» Responsiveness

* Resource Sharing

* Economy

 Utilization of MP Architectures
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* Many-to-One
* One-to-One

* Many-to-Many
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Many-to-One

* Many user-level
threads mapped to
single kernel thread.

» Used on systems that
do not support kernel
threads.
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One-t0-One
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» Each user-level thread maps to kernel thread.

» Examples
* - Windows 95/98/NT/2000
« -05/2

user thread

<4+— kernel thread
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Many-to-Many 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.

o Solaris 2, Windows NT/2000 with the
ThreadFiber package
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Threading Issues

WITTITITIONS

» Semantics of fork() and exec() system calls.
» Thread cancellation.

» Signal handling

* Thread pools

» Thread specific data

//////// Threads / 23CST202 - Operating Systems/ Anand Kumar. N/IT/SNSCT 2 1/1 2



10702 /2022

kernel thread

Solaris 2 Threads
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task 1 task 2 task 3

2 2 2 user-level thread
lightweight process

e,

222222222
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Solaris Process
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process id

memory map

priority

list of open
files

Solaris process
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Windows 2000 Threads
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» Implements the one-to-one mapping.
* Each thread contains

. - a thread Id
. - register set
. - separate user and kernel stacks

. - private data storage area
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Linux Threads
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 Linux refers to them as tasks rather than
threads.

* Thread creation Is done through clone()
system call.

* Clone() allows a child task to share the
address space of the parent task (process)
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Java Threads
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» Java threads may be created by:

» Extending Thread class
» Implementing the Runnable Interface

» Java threads are managed by the JVM.
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Java Thread states

%\.‘aﬂg

sleep()
suspend()
/O

runnable

blocked
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dead )
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