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00 O O Symmetric multiprocessingl] SMPLI means that all processors are peersC] thereis no master-slave
relationship between processors.Each processor concur-rently runs a copy of the operating system.Figure 1.5
illustrates a typical SMParchitecture.An example of the SMP system is Encore's version of UNIX forthe Multimax
computer.This computer can be configured such that it employsdozens of processors.all runnhag copies of
UNIX.The benefit of this model isthat many processes can run simultaneouslynd N processes Can run if there
areN CPUs[] -without causing a significant deterioration of performance.How.ever, we must carefully control 1/0
to ensure that the data reach the appropriateprocessor.Also.since the CPUs are separate. one may be sitting idle
while another is overloaded. resulting in inefficiencies. These inefficiencies can be avoided if the processors share
certain data structures. A multiprocessor system of this florin will allow processes and resources-such as memory-to
be shared dynamically among the various processors, and can lower the variance among the processors. Such a
system must be written careful as we shall seeing Chapter 7]

Virtually all modem operating systems including Windows NT,Solaris,Digital UN1X.0OS/2.and Linux-now provide
support for SMPThe difference between symmetric and asymmetric multiprocessing may bathe result of either
hardware or software. Special hardware call differentiate the multiple processors, or the software can be written to
allow only one master and multiple slaves. For instance, Sun's operating system SunOS Version 4 provides
asymmetric multiprocessing, whereas Version 500 Solaris 2[] is symmetric on the same hardware.As
microprocessors become less expensive and more powerful additional operating-system hmctiOlIS are off-loaded
to slave processors. or back-ends. For example, it is fairly easy to add a microprocessor with its own memory to
manage a disk system. The microprocessor could receive a sequence of requests from the main CPU and
implement its own disk queue and schedulingalgorithm.This arrangement relieves the main CPU of the overhead
of diskscheduling.PCs contain a microprocessor in the keyboard to convert the keystrokes into codes to be sent to
the CPU.In fact, this use of microprocessors has become SO common that it is no longer considered
multiprocessing.
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[0 O Applied Operating System Concepts is the first book to provide a precise introduction to the principles of
operating systems with numerous contemporary code examples, exercises, and programming projects. Written by
the leading authors in the field of operating systems, this book capitalizes on the power of Java(TM) technology to
allow students to work with executable code for examples of core concepts. Features of Applied Operating System
Concepts * Presents real code examples using the Java programming language * Uses Java technology to
introduce difficult concepts like processes, process synchronization, and semaphores * Describes the role of
threads in modern operating systems and Java, and provides the opportunity to write multithreaded programs *
Introduces up-to-date distributed operating system topics (e.g., Java's Remote Method Invocation, CORBA, RPC)
in one concise chapter * Includes chapter-long case studies of UNIX, LINUX, and Windows NT(TM) *

Provides a Java Primer appendix
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