UNIX

s Introduction

& Programmer Interface
esUser Interface

& Process Management
zMemory Management

#File System

£1/0 System

& Interprocess Communication
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UNIX File System

&Main Objects
&Files and Directories

Data Blocks
#Physical Blocks
&Sector — 512bytes
#sLogical Blocks
#4.1BSD — 1KB

#4.2BSD - block size, e.g., 4KB, and
fragment size, e.g., 512B, initialized during
file-system creation.
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\UNIX File System —i-node

mode ) « 4KB block size
owner . * 12 direct pointers
timestamp * 48KB
size block data « 1 singleindirect
ref-count * 4-byte block ptr
* 1K * 4KB =4MB
direct blocks * >> 4GB for the largest filel

’ ffset = 4G=2%)
: ©
singleindirect ]| B: -

i
doubleindirect - B:

data

triple indirect |:~|—; m
* “Operating system concept”, Silberschatz and Galvin, Addison Wesley, pp 380. 58
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UNIX File System — Directories

& Directory

&A special file distinguished by its i-node
type.
#Since 4.2BSD, file names can be up to

255bytes — a variable length for each
directory entry.

#Linear search of empty directory entry!
&Given a path name, each directory file
Is opened and searched for the next

node in the path until the desired i-

node is returned, illegal access is
found, or error occurs.
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\Sharing of Files - Revisiting

Just/joe
foo &sHard Link
\ o & Each directory entry creates a
File i-node: . . )
/usr/sué Reference = 2 hard link of a filename to the i-
|~ node that describes the file's
har contents.
B Wi & Symbolic Link (Soft Link)
lusr/ioe L '
” File i-node: £ It is implemented as a file that
g foo 1 Reference = 1 contains a pathname.
et & Example: Shortcut on
USRS File i-node: Windows
bar Reference =1 * Problem— infiniteloop in tracing a path name
datafile: with symbolic links—4.3BSD, no 8 passings of
soft links 60

[usr/joe/foo * Dangling pointers
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File Systems Revisiting

File: & sequence of bytes >

Sequential Access (logical) blocks

#Basic Operations
#READ, WRITE + file pointers

irect Access

#Basic Operations
=READ N or Write N, where N is the relative block
number.

61
* All rights reserved, Tei-Wel Kug Nationa Taiwan University, 2001.




UNIX File System

#Process Contry| Block
Struct PCB

char p_Rid;

int pc; /* program counter */

int files[NFILE];
} PCB[NPROC];
> T  *
Read(4, ...)
oy System In-core
Tables of Open File i-node
Opened Files Table list

(per process)

Load the corresponding
i-node if it is absent.

open createanentry  file-open-count++
(file clirrent position, etc)

* Thei-node structure of|afile includes info regarding the disk location of thefile. 62
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UNIX File System

int pc; /* phogram counter */

int files[NFILEY;
} PCB[NPROC]; .
> >
Read(4, ...) |

- System In-core

Tables of Open File i-node

Opened Files Table list

(per process)

< userspace Kernel Space >
readiwrite adjust the current Modify the corresponding
file position - offset in-corei-node structure if needed.

* When thefileis closed) and file open-count = 0, then the disk-resident i-node should be modified63
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lle System — Directory Structure

v [directory :1 & Partition (/Volume):
partition &5a |QW I(?vel structure in
files which files and
disks J directories reside.
directory 1 & Directory:
files partition #Records info for “all”
J files on a partition.

* “Operati n45ystem concept”, Silberschatz and Galvin, Addison Wesley, pp. 349,354-358.
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UNIX File System - Mounting

& (name of the device, mount point)

Use an appropriate device driver
to read the device directory and
tmp verify the format => mount!

*Mount point: the location within
the file structure at which to
attach the file system.

*A bit in the i-node indicates that

UNIX: mgnual mounting whether afile system is mounted

onit! -> find the i- node of the

root of the mounted file systeih.
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UNIX File System - Mounting

#\When a mounting-point node in a path
name is reached, the mounting table is
searched.
&(major number, minor number)
#major number identifies the right driver.
&minor number identifies the device

Boot block

&First sector of a file system — primary
bootstrap program

#Call a secondary bootstrap program
residing in the next 7.5K.
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