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Users

Standards utility programs
(shell, editors, compliers etc)

Standard library
(open, close, read, write, fork, etc)

UNIX operating system
(process management, memory management,

the file system, I/O, etc)

Hardware
(CPU, memory, disks, terminals, etc)

User
interface

Library
interface

System
call

interface

User
mode

Kernel mode
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Win32
application
program

Win32 Application Programming Interface

Win32s

Windows 3.x Windows NT Window 2000Windows
95/98/Me
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System calls Interrupts and traps

Terminal handing Sockets

Network protocols

Routing

File
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Map-
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Raw
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Cooked tty

Line
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devices
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device drivers

Hardware
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device drivers
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Process
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File
systems

Virtual
memory
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POSIX program

POSIX subsystem

Win32 program

Win32 subsystem

OS/2 program

OS/2 subsystem
Service
process

System interface (NT DLL.DLL)

System services

Hardware

Hardware Abstraction layer (HAL)

Kernel
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I/O mgr
Object

mgr
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User program 2

User program 1
Kernel call

Service
procedure

Dispatch table

User programs
run in
user mode


Operating
system
runs in
kernel mode
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Return to caller
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Dispatch
Sys call
handler

Address
0xFFFFFFFF

User space

Kernel space
 (Operating system)

Library
procedure
read

User program
calling read

Trap to the kernel
Put code for read in register

Increment SP
Call read
Push fd
Push &buffer
Push nbytes

5
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while (TRUE) { /* repeat forever /*/
type_prompt( ); /* display prompt on the screen */
read_command(command, params); /* read input line from keyboard */

pid = fork( ); /* fork off a child process */
if (pid < 0) {

printf("Unable to fork0); /* error condition */
continue; /* repeat the loop */

}

if (pid != 0) {
waitpid (−1, &status, 0); /* parent waits for child */

} else {
execve(command, params, 0); /* child does the work */

}
}
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