The File System o I
"4 THE FILE

Cl‘hc file is a container for storing inform

ﬂthﬂ?AS a first approximation, we can treat it simply as a
sequence of characters. If you name

! : _ a file foo and write three characters a, b and cinto it, then foo
will contain nn}y the string abc and nothing else. Unlike the old DOS files, a UNIX file doesn’t
contain the cof (end-of-file) mark. A file’s size 1s not stored in the file, nor even its name. All file

attributes are keptin a separate arca of the hard disk, not directly accessible to humans, but only to
the kernel.

(UNIX treats directories and devices as files as well. A dircctory is simply a folder where you store

filenames and other directories. All physical devices like the hard disk, memory, CD-ROM, printer

and modem are treated as ﬁlcs)Thc shellis also a file, and so is the kernel. And if you are wondering
how UNIX treats the main memory in your system, it’s a file too!

So we have already divided files into three categories:

Ve W&-—Also known as regular file. It contains only data as a stream of characters.
A Directory file—It’s commonly said that a directory contains files and other directories, but

strictly speaking, it contains their names and a number associated with each name.

M—All devices and peripherals are represented by files. To read or write a device, you

have to petform these operations on its associated file.

There are other types of files, but we’ll stick to these three for the time being. The reason why we
make this distinction between file types is that the significance of a file’s attributes often depends
on its type. Read permission for an ordinary file means something quite different from that for a
directory. Morcover, you can’t directly put something into a dircctory file, and a device file isn’t
really a stream of characters. While many commands work with all types of files, some don’t. For a
proper understanding of the file system you must understand the significance of these files.

“/4/.1.1 Ordinary (Regular) File

An ordinary file or regular file is the most common file type. All programs you write belong to
this type. An ordinary file itself can be divided into two types:

o Text file

——————

. Binary file

e e crissns s o

A tf_’_(t_f:l_l_@_cqontains only printable characters, and you can often view the contents and make sense
out Ofthem)All C and Java program sources, shell and per1 scripts are text files. A text file contains
Ines of characters where every line is terminated with the newline character, also known as‘luzefc;cd
(LF). When you press [Enter] while inserting text, the LF character is appended to every line. You

| Won't see this character normally, but there is a command (od) which can make it visible.

gll:m\}g’(f;ilon the other hand, contains both printable and unprintable chsra}fter; Fil;t ché’zf;:g

SCII range (0 to 255). Most UNIX commands are binary hles) and the object 4 and
Xecutab)eg that you produce by compiling C programs are also binary files. Picture, soundl?ces
Video fijeg are binary files as well. Displaying such files with a simple cat command pro
Hreadale output and may even disturb your terminal’s settings.

.
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L/4.\1 .2 Directory File

@ directory contains no data, but keeps some detaj]s of the files
The UNIX file system is organized with a number of direct
also create them as and when you need) You often need to |
to a specific application. This allows two or more f
filename.

-andsubdjrc b
ories and sy 1: YAt ¢
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arate dircctoric
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(‘{ directory file contains an entry for every file and subdirec

tory that it ho
in a directory, there will be 20 entries in the directory. E

uses, [f i
ach entry h you haye 20 fileg

as two Componcntsz
e The filename.

» Aunique identification number for the file or directory (called the inod, numberD

Ifa directory bar contains an entry for a file foo, we commonly (and loosely) say that the directoy,
bar contains the file foo. Though we’ll often be using the phrase “contains the file” rather thay

“contains the filename”, you must not interpret the statement literally. A directory contains gfe
filename and not the file's contents.

You can’t write a directory file, but you can perform some action that makes the kernel

directory. For instance, when you create or remove a file, the kernel autom
corresponding directory b
with the file.

Write a
atically updates its
y adding or removing the entry (inode number and filename) associated

Note: The name of a file can only be found in its directory;

the file itself doesn't contain its own name or
any of its attributes, like its size or access rights.

A/4.1 .3 Device File

G’ou’ll also be printing files, installing software from CD-ROM:s or backing up files to tape. All O‘f
these activities are performed by reading or writing the file representing the device. For instance,

. . . R r 10 OUS
when you restore files from tape, you read the file associated with the tape drive. It1s Jdmnt.ll:.f "
- ; ~ . work w
to treat devices as files ag some of the commands used to access an ordinary file also worky
device ﬁIc§>

@cvicc filenames are generally found inside
special; it’s not really a stream of ch :
learn that every fi

' i Tovice file is indeed
asingle directory structure, /de\a/A device file1s

) ) ., »u’ll soon
aracters. In fact, it doesn’t contain anything at all. \Ol}‘:{ The
le has some attributes that are not stored in the file but elsewhere on disk.

. p vyl L . ‘ . o iﬁes
operation of a device Isentirely governed by the attributes of its associated file. The kernglident
a device from its attributes and then uses them to operate the device

Now that you umlcr.«.st'and the three types of files
the word in the book. The term “file” v,
though it will mostly be used to meap
evident from its context,

e of
» You shouldn’t feel baffled by subsequent Us€

: : % . e es
ill often be used in this book to refer to any of these [Jy{)bcr
. . ~ rre 2 o £
an ordinary file. The rea] meaning of the_term shot
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Fig. 4.1 The UNIX File System Tree
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4.9 ABSOLUTE PATHNAMES

Many UNIX commands usc file and dircctory names as arguments, which are presumed to exist
in the current directory. For instance, the command

cat login.sql

will work only if the file Togin.sql exists in your current (lirtuory However, if you are placed in
Jusr and want to access Togin.sql in /home/kumar, you can’t obviously usc the above command,

but rather the pathname of the file:

cat /home/kumar/login.sq]l

As stated before, if the ﬁrst ChclldCtCJ ofd p ttlmamc is /, Lh(. fite’s loc(mon must be determined with
When you have more Lhan one /ina pd[]]l]:ll’ﬂ(, fol uch such / you lmvc to descend one level in
the file system. Thus, kumar is onc level below home, cmd two levels below root.

When you specify a file by using frontslashes to demarcate the various levels, you have a mechanism
of identifying a file uniquely. No two files in a UNIX system can have identical absolute pathnames.
You can have two files with the same name, but in different directories; their pathnames will also
be different. Thus, the file /home/kumar/progs/c2f.pl can coexist with the file

/home/kumar/safe/c2f.pl.
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4.9.1 Using the Absolute Pathname for a Command

More often than not, a UNIX command runs by executing its disk file. When you Spec_lfy t:e date
command, the system has to locate the file date from a list of directories specified H:it e PATH
variable, and then execute it. However, if you know the location of a partlcular. command, y;)u can
precede its name with the complete path. Since date resides in /bin (or fusr/bin), you can also use

the absolute pathname:

$ /bin/date
Thu Sep 1 09:30:49 IST 2005

Nobody runs the date command like that. For any command that reside.s in the dire’ctorleslSlP‘;CIﬁCd
in the PATH variable, you don’t need to use the absolute pathname. This PATH, you Il recall (2.4.1),
invariably has the directories /bin and /usr/bin in its list.

If you execute programs residing in some other dircctory that isn’t in PATH, the flbsolutc pathna@e
then needs to be specified. For example, to execute the program less residing in Jusr/local/bin,
you need to enter the absolute pathname:

Jusr/local/bin/less

If you are frequently accessing programs in a certain directory, it’s better to include the directory
itself in PATH. The technique of doing that is shown in Section 10.3.

_/?1.10 RELATIVE PATHNAMES

You would have noted that in a previous example (4.8), we didn’t use an absolute pathname to
move to the directory progs. Nor did we use one as an argument to cat (4.9); g

cd progs
cat login.sql

Here, both progs and login.sql are presumed to exist in the current d
contains a directory scripts under it, you still won’t need ap absolu
that directory:

trectory. Now, if progs also
te pathname to change to

cd progs/scripts PrOYs isin curren; directory

Here we have a pathname that has a /, butitis notan absolute Pathname becayge : .

with a /. In these three examples, we used a r'udlmentary form of relariy ause 1t doesn’t begin

they are gcncrally not labeled as such. Relative pathnames, in the e ¢ pathnames though
se t

discussed next.
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