Chapter 10: File-System
Interface
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Administrivia

®  Read Chapter 10.

®m  Course evaluation at beginning of class
Wednesday.

= Will briefly discuss final Wednesday.
= Final: Thursday, May 14, 12:00 pm.



Outline

®  What is a file, and what can we do to it?
®m  What is a directory, and what can we do to it?
= Directory organizations.
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File Structure

= None - sequence of words, bytes
®m  Simple record structure

* Lines

* Fixed length

* Variable length
®  Complex Structures

e Formatted document

* Relocatable load file

®m  Can simulate last two with first method by inserting appropriate control
characters

®  Who decides:
e QOperating system
* Program
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File Attributes

= Name - only information kept in human-readable form

= |dentifier — unique tag (number) identifies file within file system
®  Type — needed for systems that support different types

= Location — pointer to file location on device

®  Size — current file size

®  Protection — controls who can do reading, writing, executing

=  Time, date, and user identification — data for protection, security, and
usage monitoring

= |nformation about files are kept in the directory structure, which is
maintained on the disk
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File Operations

®=  File is an abstract data type
= Create

= Write

® Read

®  Reposition within file

= Delete

® Truncate

m  Open(F,) — search the directory structure on disk for entry F, and move the
content of entry to memory

m Close (F)— move the content of entry F,in memory to directory structure on
disk
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Open Files

m  Several pieces of data are needed to manage open files:

* File pointer: pointer to last read/write location, per process that has the
file open

* File-open count: counter of number of times a file is open — to allow
removal of data from open-file table when last processes closes it

* Disk location of the file: cache of data access information
* Access rights: per-process access mode information
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Open File Locking

®  Provided by some operating systems and file systems

= Mediates access to a file

= Mandatory or advisory:
* Mandatory — access is denied depending on locks held and requested
* Advisory — processes can find status of locks and decide what to do



File Types — Name, Extension

file type usual extension function
executable exe, com, bin ready-to-run machine-
or none language program
object Sl compiled, machine

language, not linked

source code

c, EC, java, pas,
asm, a

source code in various
languages

batch bat, sh commands to the command
interpreter

text txt, doc textual data, documents

word processor| wp, tex, rtf, various word-processor

doc formats

library lib, a, so, dll libraries of routines for
programmers

print or view ps, pdf, jpg ASCII or binary file in a
format for printing or
viewing

archive arc, zip, tar related files grouped into
one file, sometimes com-
pressed, for archiving
or storage

multimedia mpeg, mov, rm, | binary file containing

mp3, avi

audio or A/V information
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Access Methods

m  Sequential Access
read next
write next
reset
no read after last write
(rewrite)

= Direct Access
read n
write n
position to n
read next
write next
rewrite n

n = relative block number



Sequential-access File

current position

beginning end

= ro\ind

—read or write =)
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Example of Index and Relative Files

logical record
last name  number

Adams
Arthur
Asher smith, john [social-security| age
Smith &
index file relative file



Directory Structure

® A collection of nodes containing information about all files

Directory Q Q Q Q Q

\

\

Files
F 4
F1) |F2] g

Fn

Both the directory structure and the files reside on disk
Backups of these two structures are kept on tapes



Disk Structure

®m  Disk can be subdivided into partitions
®m  Disks or partitions can be RAID protected against failure

= Disk or partition can be used raw — without a file system, or formatted with a
file system

m  Partitions also known as minidisks, slices
®  Entity containing file system known as a volume

®m  Each volume containing file system also tracks that file system’s info in
device directory or volume table of contents

®m  As well as general-purpose file systems there are many special-purpose file
systems, frequently all within the same operating system or computer



A Typical File-system Organization

i directory
artition A <
E files
_
i directory
partition B < filog
.

> disk 1
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Operations Performed on Directory

m  Search for a file

®m  (Create afile

m  Delete afile

m List a directory

® Rename afile

®m  Traverse the file system
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Organize the Directory (Logically) to Obtain

m  Efficiency — locating a file quickly

= Naming — convenient to users
e Two users can have same name for different files
* The same file can have several different names

®  Grouping — logical grouping of files by properties, (e.g., all Java
programs, all games, ...)
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Single-Level Directory

= A single directory for all users

directory caj bo] ] tes da ma con he recor

668060860

Naming problem

Grouping problem
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Two-Level Directory

m  Separate directory for each user

master file |
directory

| user 1 ‘ USG!'Q‘ user3‘ user4‘

user file
directory

test

data

test

data

EPRINRNY

®  Path name

®  Can have the same file name for different user

m Efficient searching
®  No grouping capability
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Tree-Structured Directories

root el bmpwm
z\bééz;/'%
N2 66 [ ]

list | obj | spell

all

TYIXEY



Tree-Structured Directories (Cont)

= Efficient searching
®  Grouping Capability

m  Current directory (working directory)
e cd /spell/mail/prog
e type list
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Tree-Structured Directories (Cont)

= Absolute or relative path name

®=  (Creating a new file is done in current directory

= Delete afile
rm <file-name>

m  (Creating a new subdirectory is done in current directory
mkdir <dir-name>

Example: if in current directory /mail

mkdir count

mail

prog | copy | prt |exp| count

Deleting “mail” 00 deleting the entire subtree rooted by “mail”
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