
1

Chapter 4:  ThreadsChapter 4:  Threads

4.2 Silberschatz, Galvin and Gagne ©2005Operating System Concepts

Chapter 4: ThreadsChapter 4: Threads

� Overview

� Multithreading Models

� Threading Issues

� Pthreads

� Windows XP Threads

� Linux Threads

� Java Threads
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Single and Multithreaded ProcessesSingle and Multithreaded Processes
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BenefitsBenefits

� Responsiveness

� Resource Sharing

� Economy

� Utilization of MP Architectures
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User ThreadsUser Threads

� Thread management done by user-level threads library

� Three primary thread libraries:

� POSIX Pthreads

� Win32 threads

� Java threads
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Kernel ThreadsKernel Threads

� Supported by the Kernel

� Examples

� Windows XP/2000

� Solaris

� Linux

� Tru64 UNIX

� Mac OS X
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Multithreading ModelsMultithreading Models

� Many-to-One

� One-to-One

� Many-to-Many
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ManyMany--toto--OneOne

� Many user-level threads mapped to single kernel thread

� Examples:

� Solaris Green Threads

� GNU Portable Threads
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ManyMany--toto--One ModelOne Model
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OneOne--toto--OneOne

� Each user-level thread maps to kernel thread

� Examples

� Windows NT/XP/2000

� Linux

� Solaris 9 and later
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OneOne--toto--one Modelone Model
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ManyMany--toto--Many ModelMany 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

� Solaris prior to version 9

� Windows NT/2000 with the ThreadFiber package
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ManyMany--toto--Many ModelMany Model
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Threading IssuesThreading Issues

� Semantics of fork() and exec() system calls

� Thread cancellation

� Signal handling

� Thread pools

� Thread specific data

� Scheduler activations
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