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Chapter 2:  Operating-System Structures

 Operating System Services

 User Operating System Interface

 System Calls

 Types of System Calls

 System Programs

 Operating System Design and Implementation

 Operating System Structure

 Virtual Machines

 Operating System Debugging

 Operating System Generation

 System Boot
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Bourne Shell Command Interpreter

Preview from Notesale.co.uk

Page 10 of 54



2.14 Silberschatz, Galvin and Gagne ©2009Operating System Concepts – 8th Edition

Example of Standard API

 Consider the ReadFile() function in the

 Win32 API—a function for reading from a file

 A description of the parameters passed to ReadFile()

 HANDLE file—the file to be read

 LPVOID buffer—a buffer where the data will be read into and written from

 DWORD bytesToRead—the number of bytes to be read into the buffer

 LPDWORD bytesRead—the number of bytes read during the last read

 LPOVERLAPPED ovl—indicates if overlapped I/O is being used
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System Programs

 System programs provide a convenient environment for program 
development and execution.  They can be divided into:

 File manipulation 

 Status information

 File modification

 Programming language support

 Program loading and execution

 Communications

 Application programs

 Most users’ view of the operation system is defined by system 
programs, not the actual system calls
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System Programs

 Provide a convenient environment for program development and 
execution

 Some of them are simply user interfaces to system calls; others 
are considerably more complex

 File management - Create, delete, copy, rename, print, dump, list, 
and generally manipulate files and directories

 Status information

 Some ask the system for info - date, time, amount of available 
memory, disk space, number of users

 Others provide detailed performance, logging, and debugging 
information

 Typically, these programs format and print the output to the 
terminal or other output devices

 Some systems implement  a registry - used to store and retrieve 
configuration information
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System Programs (Cont.)

 File modification

 Text editors to create and modify files

 Special commands to search contents of files or perform 
transformations of the text

 Programming-language support - Compilers, assemblers, 
debuggers and interpreters sometimes provided

 Program loading and execution- Absolute loaders, relocatable 
loaders, linkage editors, and overlay-loaders, debugging systems for 
higher-level and machine language

 Communications - Provide the mechanism for creating virtual 
connections among processes, users, and computer systems

 Allow users to send messages to one another’s screens, browse 
web pages, send electronic-mail messages, log in remotely, 
transfer files from one machine to another
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Mac OS X Structure
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Virtual Machines History and Benefits

 First appeared commercially in IBM mainframes in 1972

 Fundamentally, multiple execution environments (different operating 
systems) can share the same hardware

 Protect from each other

 Some sharing of file can be permitted, controlled

 Commutate with each other, other physical systems via networking

 Useful for development, testing

 Consolidation of many low-resource use systems onto fewer busier 
systems

 “Open Virtual Machine Format”, standard format of virtual machines, 
allows a VM to run within many different virtual machine (host) 
platforms
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Operating System Generation

 Operating systems are designed to run on any of a class of machines; 
the system must be configured for each specific computer site

 SYSGEN program obtains information concerning the specific 
configuration of the hardware system

 Booting – starting a computer by loading the kernel

 Bootstrap program – code stored in ROM that is able to locate the 
kernel, load it into memory, and start its execution
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