File

Linearly addressed sequence of bytes that represents user program and data and can be stored on disk. P.48

File descriptor: an OS data structure that contains the information and status about a file. Linux uses inode (index node); type stat command to list inode.

UNIX and NT use file to represent all resources except CPU and memory.

File operations: open, close, read, write, …

Device independence of OS: a user program does not need to know the details of file operations on a device. 
Linux shell; see slide.

P.62 

int main ( int argc, char* argv[] )
// heading

For the command from Linux

$ ./a.out 

then --- argc = 1 and argv[0] = “a.out”

$ ./a.out  ex.txt

then --- argc = 2 and argv[0] = “a.out”, argv[1] = “ex.txt”

ifstream infile;

infile.open ( argv [1] );

if ( ! infile )
// check

{
cout << “Open file failed.\n”;


exit(0);

}

$ ./a.out    -w   ex.txt

then --- argc = 2 and argv[0] = “a.out”, argv[1] = “-w”, argv[2] = “ex.txt”

Ch3  OS Organization

Basic components of OS

· Process management

· Memory management

· Device (storage and I/O) management

· File management

Protection system, networking, and command interpreter system (shell) are also included.  

Process management
Ch6 – ch10
Process is an entity that is produced by a running program.

Need: resources

Resource is the item that is needed for running a process
CPU, memory, file, disk, …

If the resources are available, allocated. If not, wait or blocked.

See process state diagram.

OS is responsible for:

· Process creation and termination: fork() and exit().

· Process suspension: wait or blocked; and resumption -- scheduling.

· Process synchronization: two process cooperation.

· Process communication and deadlock. 

Memory management

Ch11, ch12

For multiprogramming, there are several programs in memory.

Memory: primary memory, executable memory or main memory.

Virtual memory is a technology that uses a part of hard disk like primary memory.

 OS is responsible for:

· Tracking which part of memory are actually being used and by who.

· Decide which process to load when memory space is available. Called memory allocator.

· Allocate or de-allocate memory space if needed.

Lab: Linux command -- free 

I/O system management

First part of Ch5

CPU does two works: computing (processing) and I/O

OS is responsible for:

· Direct I/O with polling or interrupt driven I/O

· Memory mapped I/O and DMA

· Buffering – I/O while CPU is on other process.


Lab: Linux command -- lpr

$ lpr  ex.cpp
; print a file to printer

Secondary storage management

Last half of ch5.

Secondary storage: disks – back up main memory (primary, volatile storage) and on-line execution.

OS is responsible for:

· Free space management – format, check-disk …

· Storage allocation

· Disk scheduling. P.182

Lab: Linux command – df: disk’s free space report

File management

Ch13

File    --- (OS maps)  ---> physical media

File   < ----(OS abstracts as a logical unit)  --- physical media

OS is responsible for:

· Manipulation (creation, deletion, …) of files and directories

· Mapping files onto secondary devices

· Back up files  
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