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This book is about the concepts, structure, and mechanisms of operating systems. Its purposeis to present, as
clearly and completely as possible, the nature and characteristics of modern-day operating systems.This task is
challenging for several reasons. First, there is a tremendous range and vari-ety of computer systems for which
operating systems are designed. These include single-userworkstations and personal computers, medium-sized
shared systems, large mainframe andsupercomputers, and specialized machines such as real-time systems. The
variety is not justin the capacity and speed of machines, but in applications and system support
requirements.Second, the rapid pace of change that has always characterized computer systems continueswith no
letup. A number of key areas in operating system design are of recent origin, and re-search into these and other new
areas continues.In spite of this variety and pace of change, certain fundamental concepts apply consis-tently
throughout. To be sure, the application of these concepts depends on the current stateof technology and the
particular application requirements. The intent of this book is to pro-vide a thorough discussion of the
fundamentals of operating system design and to relatethese to contemporary design issues and to current directions
in the development of operat-ing systems.
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00 O O From the processor's point of view, the action for input is as follows. Theprocessor issues a READ
command. It then saves the context [ e. g., programcounter and processor registersC] of the current program and
goes off and doessomething else [ e. g., the processor may be working on several different programs atthe same
time[J . At the end of each instruction cycle, the processor checks for inter-rupts O Figure 1.700 . When the
interrupt from the I/0 module occurs, the processorsaves the context of the program it is currently executing and
begins to execute aninterrupt-handling program that processes the interrupt. In this case, the processorreads the
word of data from the 1/0 module and stores it in memory. It then restoresthe context of the program that had
issued the I/0 command [ or some other program and resumes execution.Figure 1.19b shows the use of
interrupt-driven 1/O for reading in a block ofdata. Interrupt-driven 1/O is more efficient than programmed 1/O
because it elimi-nates needless waiting. However, interrupt-driven 1/0O still consumes a lot of proces-sor time,
because every word of data that goes from memory to 1/0 module or froml/O module to memory must pass
through the processor.Almost invariably, there will be multiple 1/0 modules in a computer system, somechanisms
are needed to enable the processor to determine which device causedthe interrupt and to decide, in the case of
multiple interrupts, which one to handlefirst. In some systems, there are multiple interrupt lines, so that each 1/0
module sig-nals on a different line. Each line will have a different priority. Alternatively, therecan be a single
interrupt line, but additional lines are used to hold a device addressAgain, different devices are assigned different
priorities.
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