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ABSTRACT

This standard consists of a set of requirements and guidelines for file and directory
placement under UNIX-lé& goerating systemsThe guidelines are intended to support
interoperability of applications, system administration toolggldpment tools, and scripts as
well as greater uniformity of documentation for these systems.

May 23, 2001



Filesystem HierarghStandard May23, 2001

All trademarks and cgpights are wned by their wners, unless specifically noted otherwiskse of a
term in this document should not bgaeled as décting the walidity of ary trademark or service mark.

Copyright © 1994-2001 Daniel Quinlan
Copyright © 2001 Rl ‘Rusty’ Russell

Permission is granted to maknd distribute \erbatim copies of this standard piaed the copright and
this permission notice are presedvon all copies.

Permission is granted to oppnd distritute modified ersions of this standard under the conditions for
verbatim copying, provided also that the title page is labeled as modified including a reference to the
original standard, pxaded that information on retwéng the original standard is included, andyided

that the entire resulting deed work is distriluted under the terms of a permission notice identical to this
one.

Permission is granted to oppnd distritute translations of this standard into another language, under the
above onditions for modified ersions, gcept that this permission notice may be stated in a translation
approved by the copyright holder

-2



Filesystem HierarghStandard May23, 2001

1. Introduction

1.1 Pumose
This standard enables
- Software to predict the location of installed files and directories, and
« Users to predict the location of installed files and directories.
We b this by
- Specifying guiding principles for each area of the filesystem,
- Specifying the minimum files and directories required,
- Enumerating xceptions to the principles, and
- Enumerating specific cases where there has been historical conflict.
The FHS document is used by

- Independent softare suppliers to create applications which are FHS compliant, ahdnith
distributions which are FHS complaint,

- OS creators to puide systems which are FHS compliant, and

« Users to understand and maintain the FHS compliance of a system.

1.2 Corventions
A constant-width font is used for displaying the names of files and directories.

Components of filenames thatry are represented by a description of the contents enclos€taind'">"
charactersst hus>. Electronic mail addresses are also enclosed in "<" andutarde shan in the usual
typeface.

Optional components of filenames are enclosefl 'lmafid "] " characters and may be combined with the
"<"and ">" convention. For example, if a filename is alleed to occur either with or without artension,
it might be represented kyf i | enane>[ . <ext ensi on>] .

Variable substrings of directory names and filenames are indicatéd.by "
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2. TheFilesystem

This standard assumes that the operating system underlying an FHS-compliant file system supports the
same basic security features found in most UNIX filesystems.

It is possible to define mindependent cageries of files: shareable vs. unshareable amnidbie vs. static.
There should be a simple and easily understandable mapping from directories to the type of data the
contain: directories may be mount points for other filesystems wfdratit characteristics from the
filesystem on which thyeare mounted.

Shareable data is that which can be shared betweenalsdifferent hosts; unshareable is that which must
be specific to a particular hostor example, user home directories are shareable dattaglce lock files
are not.

Static data includes binaries, libraries, documentation, ayttliag that does not change without system
administrator intergntion; \ariable data is athing else that does change without system administrator
intervention.

BEGIN RATIONALE
The distinction between shareable and unshareable data is neededrédreasons:

- In a netvorked ewironment (i.e., more than one host at a site), there is a good deal of data that can be
shared between dérent hosts to s& pace and ease the task of maintenance.

- In a netvorked ewironment, certain files contain information specific to a single hidstrefore
these filesystems cannot be shared (without taking special measures).

- Historical implementations of UNIX-li filesystems interspersed shareable and unshareable data in
the same hierarghmaking it difficult to share lage portions of the filesystem.

The "shareable" distinction can be used to supportxtample:
« A/ usr partition (or components éfusr ) mounted (read-only) through the neik (using NFS).

« A/ usr partition (or components éfusr ) mounted from read-only mediad CD-ROM is one
copy of mary identical ones distrilied to other users by the postal mail system and other methods.
It can thus be gerded as a read-only filesystem shared with other FHS-compliant systems by some
kind of "network".

The "static" ersus "ariable" distinction décts the filesystem in tvmajor ways:
- Since/ contains both ariable and static data, it needs to be mounted read-write.

- Since the traditiondlusr contains both ariable and static data, and since we magtwo mount it
read-only (see ale), it is necessary to pvie a method to v&/ usr mounted read-onlyThis is
done through the creation of &ar hierarcly that is mounted read-write (or is a part of another
read-write partition, such @9 , taking over much of the/ usr partition’s traditional functionality

Here is a summarizing charthis chart is only anxample for a common FHS-compliant system, other
chart layouts are possible within FHS-compliance.

shareable unshareahle
static lusr letc
/opt /boot
variable | Mhar/mail Nar/run
/var/spool/neis | Nhar/lock
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END RATIONALE
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3. TheRoot Filesystem

3.1 Pumpose
The contents of the root filesystem must be adequate to boot, restover, r@atior repair the system.

- To boot a system, enough must be present on the root partition to mount other filesyigtasms.
includes utilities, configuration, boot loader information, and other essential start-up datg.
/ opt , and/ var are designed such that yhmay be located on other partitions or filesystems.

- To enable recwery and/or repair of a system, those utilities needed byperienced maintainer to
diagnose and reconstruct a damaged system must be present on the root filesystem.

. To restore a system, those utilities needed to restore from system backups (gridfmpetc.) must
be present on the root filesystem.

BEGIN RATIONALE

The primary concern used to balance these considerations, aticiplicing mary things on the root
filesystem, is the goal oEleping root as small as reasonably possibte.seveaal reasons, it is desirable to
keep the root filesystem small:

- Itis occasionally mounted fronewy small media.

- The root filesystem contains masystem-specific configuration file®ossible xkamples include a
kernel that is specific to the system, a specific hosthameThts.means that the root filesystem
isn't dways shareable between netiked systemsKeeping it small on seers in netwerked
systems minimizes the amount of lost space for areas of unshareabli éilss.allavs
workstations with smaller local hard des.

- While you may hee the root filesystem on a g partition, and may be able to fill it to your hesart
content, there will be people with smaller partitioffsyou have nore files installed, you may find
incompatibilities with other systems using root filesystems on smaller partitfoyesu are a
developer then you may be turning your assumption into a problem foge marmber of users.

Disk errors that corrupt data on the root filesystem are a greater problem than errgrstbaran
partition. Asmall root filesystem is less prone to corruption as the result of a system crash.

Software must neer create or require special files or subdirectories in the root diredBther locations in
the FHS hierarchprovide more than enough fibility for any package.

There are s@ral reasons whintroducing a n& subdirectory of the root filesystem is prohibited:

- It demands space on a root partition which the system administratoranayept small and simple
for either performance or security reasons.

- It evades whateer discipline the system administrator maywéaet up for distriliting standard file
hierarchies across mountabl@wmes.

END RATIONALE

3.2 Requirements

The following directories, or symbolic links to directories, are required in



Filesystem HierarghStandard May23, 2001

/ — the root directory

— bin Essential command binaries

— boot Static files of the boot loader

— dev Device files

— etc Host-specific system configuration
—lib Essential shared libraries anerkel modules
— mmt Mount point for mounting a filesystem temporarily
— opt Add-on application softare packages

— sbin Essential system binaries

— tnp Temporary files

— usr Secondary hierargh

L— var Variable data

Each directory listed abe is gecified in detail in separate subsectionswelousr and/ var each hae
a omplete section in this document due to the corilyief those directories.

3.3 SpecificOptions

The following directories, or symbolic links to directories, must bg,iif the corresponding subsystem is
installed:

/ — the root directory

hone User home directories (optional)
i b<qual >  Alternate format essential shared libraries (optional)
r oot Home directory for the root user (optional)

Each directory listed abe is gecified in detail in separate subsectionswelo

3.4 /bin: Essential user command binaries {fr use by all users)

3.4.1 Pupose

/ bi n contains commands that may be used by both the system administrator and byiusdiishtare
required when no other filesystems are mounted (e.g. in single user rtiaday. also contain commands
which are used indirectly by scripts.

3.4.2 Requiements
There must be no subdirectoried ioi n.

The folloving commands, or symbolic links to commands, are requiré@iim.

cat Utility to concatenate files to standard output
chgrp Utility to change file groupwnership

chmod Utility to change file access permissions
chown Utility to change file wner and group

1. Command binaries that are not essential enough to placé bimto must be placed ihusr/ bi n, instead. Itemshat are
required only by non-root users (the Xintfonv System,chsh, etc.) are generally not essential enough to be placed into the
root partition.

-7-
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cp Utility to copy files and directories

dat e Utility to print or set the system data and time
dd Utility to corvert and cop a file

df Utility to report filesystem disk space usage
dnesg Utility to print or control the krnel messageuffer
echo Utility to display a line of tet

fal se Utility to do nothing, unsuccessfully

host name  Utility to shaw or set the systens’host name
kill Utility to send signals to processes

I n Utility to make links between files

 ogi n Utility to begin a session on the system

I's Utility to list directory contents

nmkdi r Utility to make drectories

nmknod Utility to make bdock or character special files
nor e Utility to page through te

nount Utility to mount a filesystem

nv Utility to move/rename files

ps Utility to report process status

pwd Utility to print name of current erking directory
rm Utility to remove files or directories

rmdi r Utility to remove eampty directories

sed The ‘sed’ stream editor

sh The Bourne command shell

stty Utility to change and print terminal line settings
su Utility to change user ID

sync Utility to flush filesystem bffers

true Utility to do nothing, successfully

urmount Utility to unmount file systems

unarme Utility to print system information

If / bi n/ shis not a true Bourne shell, it must be a hard or symbolic link to the real shell command.

The[ andt est commands must be placed together in eithern or/ usr/ bi n.

BEGIN RATIONALE

For example bash belas dfferently when called ash orbash. The use of a symbolic link also ale
users to easily see thidi n/ sh is not a true Bourne shell.

The requirement for thie andt est commands to be included as binariesfaf i mplemented internally
by the shell) is shared with the POSIX.2 standard.

END RATIONALE

3.4.3 Specifi©Options

The following programs, or symbolic links to programs, must biebinn if the corresponding subsystem is
installed:

csh The C shell (optional)

ed The ‘ed’ editor (optional)

tar The tar archiing utility (optional)

cpi o The cpio archiing utility (optional)
gzip The GNU compression utility (optional)
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gunzi p The GNU uncompression utility (optional)

zcat The GNU uncompression utility (optional)
netstat  The netvork statistics utility (optional)
pi ng The ICMP netwrk test utility (optional)

If the gunzip and zcat programsi®, they must be symbolic or hard links to gziphi n/ csh may be a
symbolic link to/ bi n/t csh or/ usr/ bi n/tcsh.

BEGIN RATIONALE

The tar gzip and cpio commands Vebeen added to makestoration of a system possible (gded that/
is intact).

Corversely if no restoration from the root partition igee expected, then these binaries might be omitted
(e.g., a ®M chip root, mounting usr through NFS).If restoration of a system is planned through the
network, thenf t p ort f t p (along with @erything necessary to get an ftp connection) must/béahle

on the root partition.

END RATIONALE
3.5 /boot: Static files of the boot loader

3.5.1 Puipose

This directory containsverything required for the boot processept configuration files and the map
installer Thus/ boot stores data that is used before teenkl bgins eecuting useimode programs.

This may include saed master boot sectors, sector map files, and other data that is not directly edited by
hand?

3.5.2 Specifiptions

The operating systeneknel must be located in eitheor / boot .3
3.6 /des: Dewvice files

3.6.1 Pupose

The/ dev directory is the location of special orviee files.

3.6.2 SpecifiOptions

If it is possible that deces in/ dev will need to be manually creatddjev must contain a command
namedVAKEDEV, which can create de&es as neededt may also contain KAKEDEV. | ocal for ary
local devices.

2. Programs necessary to arrange for the boot loader to be able to boot a file must be plabéd .inConfiguration files for
boot loaders must be placediat c.

3. On some i386 machines, it may be necessarylioot to be located on a separate partition located completelw loglmder
1024 of the boot déce due to hardare constraints.

Certain MIPS systems require/ doot partition that is a mounted MS-DOS filesystem or wiatether filesystem type is
accessible for the firmave. Thismay result in restrictions with respect to usable filenames withoot (only for afected
systems).
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If required, MAKEDEV must hae provisions for creating andevice that may be found on the system, not
just those that a particular implementation installs.

3.7 /etc: Host-specific system configuration

3.7.1 Pupose

/ et ¢ contains configuration files and directories that are specific to the current $ystem.

3.7.2 Requiements

No binaries may be located undest c.

The following directories, or symbolic links to directories are requirddeinc:

/etc— Host-specific system configuration

opt

Configuration for /opt

3.7.3 SpecifiOptions

The following directories, or symbolic links to directories must béei c, if the corresponding subsystem

is installed:

/etc— Host-specific system configuration

X11
sgm

Configuration for the X \Mdow System (optional)
Configuration for SGML and XML (optional)

The following files, or symbolic links to files, must be/iet ¢ if the corresponding subsystem is instafted:

csh.login
exports
fstab

ft pusers
gat eways
gettydefs
group
host . conf
host s
hosts. al | ow
host s. deny
host s. equi v
hosts. | pd

i netd. conf
inittab

i ssue

| d. so. conf
not d

nm ab

Systemwide initialization file for C shell logins (optional)
NFS filesystem access control list (optional)

Static information about filesystems (optional)

FTP daemon user access control list (optional)

File which lists gtavays for routed (optional)

Speed and terminal settings used by getty (optional)
User group file (optional)

Resoler configuration file (optional)

Static information about host names (optional)

Host access file for TCP wrappers (optional)

Host access file for TCP wrappers (optional)

List of trusted hosts for rlogin, rsh, rcp (optional)

List of trusted hosts for Ipd (optional)

Configuration file for inetd (optional)

Configuration file for init (optional)

Pre-login message and identification file (optional)

List of extra directories to search for shared libraries (optional)
Post-login message of the day file (optional)

Dynamic information about filesystems (optional)

4. The setup of command scriptwvdked a boot time may resemble SystemB&D or other modelsFurther specification in this
area may be added to a futusrsion of this standard.
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nt ool s. conf  Configuration file for mtools (optional)

net wor ks Static information about netwk names (optional)
passwd The passwrd file (optional)

printcap The Ipd printer capability database (optional)

profile Systemwide initialization file for sh shell logins (optional)
pr ot ocol s IP protocol listing (optional)

resol v. conf Resoler configuration file (optional)

rpc RPC protocol listing (optional)

securetty TTY access control for root login (optional)

services Port names for netwvk services (optional)

shel | s Pahnames of alid login shells (optional)

sysl og. conf  Configuration file for syslogd (optional)

mtab does not fit the static nature @ft c: it is excepted for historical reasofs.

3.7.4 /etc/opt Configuration files for /opt

3.7.4.1 Pupose

Host-specific configuration files for add-on application safenpackages must be installed within the
directory/ et ¢/ opt / <package>, where<package> is the name of the subtree/inpt where the
static data from that package is stored.

3.7.4.2 Requiements

No structure is imposed on the internal arrangemehéebdt/ opt / <package>.

If a configuration file must reside in afdifent location in order for the package or system to function
properly it may be placed in a location other thagt ¢/ opt / <package>.

BEGIN RATIONALE
Refer to the rationale fdropt .
END RATIONALE

3.7.5 /etc/X11 Configuration for the X Window System (optional)

3.7.5.1 Pupose

/ et ¢/ X11 is the location for all X11 host-specific configuratidrhis directory is necessary to atlo
local control if/ usr is mounted read only

3.7.5.2 Specifi©ptions

The following files, or symbolic links to files, must be/iet ¢/ X11 if the corresponding subsystem is
installed:

5. Systems that use the shadpassvord suite will hae alditional configuration files ihet ¢ (/ et ¢/ shadow and others) and
programs in usr/ sbi n (user add, user nod, and others).

6. On some Linux systems, this may be a symbolic linkgpoc/ mount s, in which case this»@eption is not required.
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Xconfig The configuration file for earlyersions of XFree86 (optional)
XF86Confi g The configuration file for XFree8@rxsions 3 and 4 (optional)
Xnodmap Global X11 leyboard modification file (optional)

Subdirectories of et ¢/ X11 may include those fordmand for ag other programs (some winado
managers, fon@ample) that need thefi/e recommend that windomanagers with only one
configuration file which is a dadilt. * wnr ¢ file must name isyst em *wnr ¢ (unless there is a widely-
accepted alterna® rame) and not use a subdirectoAny window manager subdirectories must be
identically named to the actual windananager binary

3.7.6 /etc/sgmt Configuration files for SGML and XML (optional)

3.7.6.1 Pupose

Generic configuration files defining high#tparameters of the SGML or XML systems are installed here.
Files with name%. conf indicate generic configuration filegile with nameg . cat are the DTD-

specific centralized catalogs, containing references to all other catalogs needed to uee IEDgi The
super catalog fileat al og references all the centralized catalogs.

3.8 /home: User home directories (optional)

3.8.1 Pupose

/ hone is a fairly standard conceptubit is clearly a site-specific filesystétithe setup will difer from
host to host.Therefore, no program should rely on this locafion.

3.9 /lib: Essential shaed libraries and kernel modules

3.9.1 Pumpose

The/ | i b directory contains those shared library images needed to boot the system and run the commands
in the root filesystem, ie. by binaries/ibi n and/ sbi n.1°

7. / etc/ X11/ xdm holds the configuration files forxdm These are most of the files pieusly found in
/usr/1ib/X11/ xdm Some local ariable data fordmis stored in var/ | i b/ xdm

8. Different people prefer to place user accounts iarety of places.This section describes only a suggested placement for user
home directories; mertheless we recommend that all FHS-compliant distitins use this as the a@eit location for home
directories.

On small systems, each usedrectory is typically one of the mgnsubdirectories off hone such as/ home/ snmith,

/ home/ t or val ds, / hone/ oper at or, ec. Onlarge systems (especially when theore directories are shared amongst
mary hosts using NFS) it is useful to subidie user home directoriesSubdvision may be accomplished by using
subdirectories such afhone/ st af f,/ home/ guest s,/ honme/ st udent s, etc.

9. If you want to find out a user’home directoryyou should use thget pwent ( 3) library function rather than relying on
/ et ¢/ passwd because user information may be stored remotely using systems such as NIS.

10. Shared libraries that are only necessary for binariésigr (such as anX Window binaries) must not be il i b. Only the
shared libraries required to run binarieg m n and/ sbi n may be hereln particular the libraryl i bm so. * may also be
placed iV usr/ | i b if it is not required by aything in/ bi n or/ sbi n.
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3.9.2 Requiements

At least one of each of the folling filename patterns are required {tineay be files, or symbolic links):

libc.so.* The dynamically-linkd C library (optional)
| d* The execution time linler/loader (optional)

If a C preprocessor is installed, i b/ cpp must be a reference to it, for historical reasdns.

3.9.3 Specifiptions

The following directories, or symbolic links to directories, must belinb, if the corresponding
subsystem is installed:

/lib — essential shared libraries andrkel modules
nodul es Loadable kernel modules (optional)

3.10 /lib<qual>: Alternate format essential shaed libraries (optional)

3.10.1 Pupose

There may be one or moraniants of thd | i b directory on systems which support more than one binary
format requiring separate librari&s.

3.10.2 Requiements

If one or more of these directoriesst, the requirements for their contents are the same as the normal
/1'i b directory except that | i b<qual >/ cpp is not required®

3.11 /mnt: M ount point for a temporarily mounted filesystem

3.11.1 Pupose

This directory is preided so that the system administrator may temporarily mount a filesystem as needed.
The content of this directory is a local issue and should feattahe manner in which gprogram is run.

This directory must not be used by installation programs: a suitable temporary directory not in use by the
system must be used instead.

3.12 /opt: Add-on application software packages

11. The usual placement of this binary/iasr/ | i b/ gcc-1i b/ <t arget >/ <versi on>/ cpp. /| i b/ cpp can either point
at this binaryor at any aher reference to this binary whickigts in the filesystem(For example,/ usr/ bi n/ cpp is also
often used.)

12. This is commonly used for 64-bit or 32-bit support on systems which support multiple binary fouhaggjuire libraries of
the same namdn this case/ | i b32 and/ | i b64 might be the library directories, ahdli b a ymlink to one of them.

13. /1ib<qual >/ cpp is still permitted: this alls the case whevd i b and/ | i b<qual > are the same (one is a symbolic link
to the other).
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3.12.1 Pupose
/ opt is resered for the installation of add-on application saftes packages.

A package to be installed iropt must locate its static files in a separatgt / <package> directory
tree, where<package> is a name that describes the seaiitevpackage.

3.12.2 Requiements

/opt — Add-on application softare packages
<package> Static package objects

The directorieg opt / bi n,/ opt/ doc,/ opt/i ncl ude,/opt/info,/opt/lib,and/ opt/man
are reserad for local system administrator useeckages may prade "front-end" files intended to be
placed in (by linking or copng) these reseed directories by the local system administrdor must
function normally in the absence of these resgirectories.

Programs to be wioked by users must be located in the directbgpt / <package>/ bi n. If the package
includes UNIX manual pages, thewust be located ihopt / <package>/ nan and the same
substructure asusr / shar e/ man must be used.

Package files that areaviable (change in normal operation) must be installéd/ar / opt . See the
section orf var / opt for more information.

Host-specific configuration files must be installed @t ¢/ opt . See the section ahet ¢ for more
information.

No other package files mayist outside thé opt ,/ var/ opt, and/ et ¢/ opt hierarchies xcept for
those package files that must reside in specific locations within the filesystem tree in order to function
properly For example, deice lock files must be placedfrvar /| ock and deices must be located in

/ dev.

Distributions may install softare in/ opt , but must not modify or delete sofane installed by the local
system administrator without the assent of the local system administrator

BEGIN RATIONALE

The use of opt for add-on software is a well-established practice in the UNIX communltye System
V Application Binary Intedice [AT&T 1990], based on the System V Intaé Definition (Third Edition),
provides for anf opt structure ery similar to the one defined here.

The Intel Binary Compatibility Standard  (IBCS2) also preides a similar structure féropt .

Generally al data required to support a package on a system must be present wihih<package>,
including files intended to be copied irtet ¢/ opt / <package> and/ var/ opt / <package> as well
as resered directories il opt .

The minor restrictions on distations using opt are necessary because conflicts are possible between
distribution-installed and locally-installed sofine, especially in the case ofdikpathnames found in some
binary softvare.

END RATIONALE

3.13 /root : Home directory for the root user (optional)
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3.13.1 Pupose

The root accours’home directory may be determined byweéeper or local preferenceubthis is the
recommended deiilt location*

3.14 /sbin: System binaries

3.14.1 Pupose

Utilities used for system administration (and other root-only commands) are stoisliiin,
/usr/sbin,and/ usr/ 1 ocal / sbi n. / sbi n contains binaries essential for booting, restoring,
recovering, and/or repairing the system in addition to the binarié®im.® Programs xecuted after

/ usr is knovn to be mounted (when there are no problems) are generally placédsrtbsbi n.
Locally-installed system administration programs should be placeflusto/ | ocal / sbi n.t®

3.14.2 Requiements
The folloving commands, or symbolic links to commands, are requiréd i n.
shutdown Command to bring the systemvdo

3.14.3 Specifi©ptions

The following files, or symbolic links to files, must be/iebi n if the corresponding subsystem is
installed:

f ast boot Reboot the system without checking the disks (optional)
fasthal t Stop the system without checking the disks (optional)

fdi sk Patition table manipulator (optional)

fsck File system check and repair utility (optional)

fsck.* File system check and repair utility for a specific filesystem (optional)
getty The getty program (optional)

14. If the home directory of the root account is not stored on the root partition it will be necessarg teertzak it will defwlt to
/ if it can not be located.

We recommend agjnst using the root account for tasks that can be performed as anlemdi userand that it be used solely

for system administrationkor this reason, we recommend that subdirectories for mail and other applications not appear in the
root accouns home directoryand that mail for administration roles such as root, postmasteérwebmaster be foavded to

an appropriate user

15. Originally, / sbi n binaries were &pt in/ et c.

16. Deciding what things go inttsbi n" directories is simple: if a normal (not a system administrator) user velran it
directly, then it must be placed in one of thbi n" directories. Ordinarysers should not kia o place ay of the sbi n
directories in their path.

For example, files such ashf n which users only occasionally use must still be placedussr / bi n. pi ng, dthough it is
absolutely necessary for root (netl recavery and diagnosis) is often used by users and mugsiili/ bi n for that reason.

We recommend that usersvuearead and xecute permission forverything in/ sbi n except, perhaps, certain setuid and setgid
programs. Thalivision betweer! bi n and/ sbi n was not created for security reasons or toverg users from seeing the
operating system,ub to pravide a good partition between binaries thagrgone uses and ones that are primarily used for
administration tasksThere is no inherent security ahtage in makingshbi n off-limits for users.
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hal t Command to stop the system (optional)

i fconfig Configure a netark interface (optional)

init Initial process (optional)

nkf s Command to bild a filesystem (optional)

nkfs. * Command to bild a specific filesystem (optional)
nmkswap Command to set up a ay area (optional)

r eboot Command to reboot the system (optional)
route IP routing table utility (optional)

swapon Enable paging and spping (optional)

swapof f Disable paging and sapping (optional)

updat e Daemon to periodically flush filesystemfters (optional)

3.15 /tmp: Temporary files

3.15.1 Pupose

The/ t np directory must be madeailable for programs that require temporary files.

Programs must not assume that fikes or directories it np are presemd between wocations of the
program.

BEGIN RATIONALE
IEEE standard P1003.2 (POSIX, part 2) emkequirements that are similar to thevabsction.

Although data stored iht mp may be deleted in a site-specific manités recommended that files and
directories located iht np be deleted wherer the system is booted.

FHS added this recommendation on the basis of historical precedent and common puacidedi
male it a requirement because system administration is not within the scope of this standard.

END RATIONALE
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4. The/usr Hierarchy

4.1 Pumose

/ usr is the second major section of the filesystémsr is shareable, read-only dat@hat means that
/ usr should be shareable betweeamigus FHS-compliant hosts and must not be writterAtay
information that is host-specific oafres with time is stored elsbere.

Large softvare packages must not use a direct subdirectory undeusirehierarcly.

4.2 Requirements

The following directories, or symbolic links to directories, are requirdduir .

/usr — Secondary Hierargh

bi n Most user commands

i ncl ude Header files included by C programs

lib Libraries

| ocal Local hierarcly (empty after main installation)
sbin Non-vital system binaries

share Architecture-independent data

4.3 SpecificOptions

/usr — Secondary Hierargh

X11R6 X Window System, ersion 11 release 6 (optional)
ganes Games and educational binaries (optional)

I i b<qual >  Alternate Fermat Libraries (optional)

src Source code (optional)

An exception is made for the X Mtlow System because of considerable precedent and widely-accepted
practice.

The folloving symbolic links to directories may be present. This possibility is based on the need to
presere cmpatibility with older systems until all implementations can be assumed to usesthe
hierarcly.

[usr/spool -> /var/spool
fusr/tmp -> [var/tnp
/usr/spool /Il ocks -> /var/l ock

Once a system no longer requirey ane of the abee gymbolic links, the link may be remaed, if desired.
4.4 Jusr/X11R6: X Window System, \ersion 11 Release 6 (optional)

4.4.1 Pumpose
This hierarcly is resened for the X Vihdow System, ersion 11 release 6, and related files.

To dmplify matters and makXFree86 more compatible with the XiMdowv System on other systems, the
following symbolic links must be present ifisr / X11R6 exists:

fusr/bin/X11 -> /usr/ X11R6/ bin
fusr/lib/X11 -> /usr/X11R6/1i b/ X11
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fusr/include/ X11 -> /usr/ X11R6/i ncl ude/ X11

In general, softare must not be installed or managed via the@lsambolic links. They are intended for
utilization by users onlyThe dificulty is related to the releasergion of the X Whdow System — in
transitional periods, it is impossible to kmahat release of X11 is in use.

4.4.2 SpecifiOptions

Host-specific data ihusr/ X11R6/ | i b/ X11 should be interpreted as a demonstration fpplications
requiring information about the current host must reference a configuration/fée a1 X11, which may
be linked to a file in usr/ X11R6/ 1 i b.*’

4.5 [usr/bin: M ost user commands

4.5.1 Pupose

This is the primary directory ofkecutable commands on the system.

4.5.2 SpecifiOptions

The following directories, or symbolic links to directories, must beusr / bi n, if the corresponding
subsystem is installed:

/usr/bin — Binaries that are not needed in single-user mode
nmh Commands for the MH mail handling system (optional)
[ usr/ bi n/ X11 must be a symlink tbusr / X11R6/ bi n if the latter &ists.

The following files, or symbolic links to files, must be/insr / bi n, if the corresponding subsystem is
installed:

per | The Practical Extraction and Report Language (optional)
pyt hon  The Python interpreted language (optional)

tcl sh Simple shell containing Tcl interpreter (optional)

wi sh Simple Tcl/Tk windaving shell (optional)

expect Program for interacte dalog (optional)

BEGIN RATIONALE

Because shell script interpretersvfiked with #! <pat h> on the first line of a shell script) cannot rely on
a path, it is adantageous to standardize their locatiohke Bourne shell and C-shell interpreters are
already fixed in/ bi n, but Perl, Python, and Tcl are often found in mdifferent placesThey may be
symlinks to the pysical location of the shell interpreters.

END RATIONALE
4.6 /usr/include: Directory for standard include files.
4.6.1 Pumpose

This is where all of the systeseneral-use include files for the C programming language should be
placed.

17. Examples of such configuration files inclugeonf i g, XF86Conf i g, or syst em t wnr c¢)
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4.6.2 SpecifiOptions

The following directories, or symbolic links to directories, must beusr /i ncl ude, if the
corresponding subsystem is installed:

{usr/include — Include files
bsd BSD compatibility include files (optional)
The symbolic link/ usr /i ncl ude/ X11 must link to/ usr/ X11R6/ i ncl ude/ X11 if the latter &ists.

4.7 lusr/lib: Libraries for programming and packages

4.7.1 Pumpose

/usr/1i bincludes object files, libraries, and internal binaries that are not intendedxechéed directly
by users or shell script§.

Applications may use a single subdirectory urdesr /| i b. If an gpplication uses a subdirectog|l
architecture-dependent dateckisively used by the application must be placed within that subdirettory

4.7.2 SpecifiOptions

For historical reasong,usr/ | i b/ sendmai | must be a symbolic link tbusr / sbi n/ sendmai | if
the latter &ists?°

If /11 b/ X11 exsts,/ usr/1i b/ X11 must be a symbolic link tbl i b/ X11, or to whatever / | i b/ X11
is a symbolic link t¢?

4.8 /usr/lib<qual>: Alternate format libraries (optional)

4.8.1 Pupose

[ usr /i b<qual > performs the same role assr/ | i b for an alternate binary formatxeept that the
symbolic links/ usr/ | i b<qual >/ sendnai | and/ usr/|i b<qual >/ X11 are not required

4.9 /usr/local: L ocal hierarchy

18. Miscellaneous architecture-independent application-specific static files and subdirectories must be/plessecsinar e.
19. For example, theper | 5 subdirectory for Perl 5 modules and libraries.

20. Some egecutable commands such askewhati s and sendnai | have dso been traditionally placed ihusr/ i b.
makewhat i s is an internal binary and must be placed in a binary directory; users accessiombn. Newer sendnai |
binaries are nw placed by dedult in/ usr/ sbi n. Additionally, systems using aendnai | -compatible mail transfer agent
must praide/ usr/ sbhi n/ sendmai | as a symbolic link to the appropriateseutable.

21. Host-specific data for the X Mtow System must not be stored/iusr /| i b/ X11. Host-specific configuration files such as
Xconfi g or XF86Conf i g must be stored ihet ¢/ X11. This includes configuration data suchsgst em t wnr ¢ even if
it is only made a symbolic link to a more global configuration file (probalilyigr / X11R6/ 1 i b/ X11).

22. The case wherkusr /| i b and/ usr/1i b<qual > are the same (one is a symbolic link to the other) these files and the per

application subdirectories wilkest.
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4.9.1 Pupose

The/ usr/ | ocal hierarcly is for use by the system administrator when installing sofivocally It
needs to be safe from beingeowritten when the system soféine is updatedit may be used for programs
and data that are shareable amongst a group of hostgttfound iy usr .

Locally installed soft@re must be placed withirusr /| ocal rather thar usr unless it is being
installed to replace or upgrade sadte in/ usr .23

4.9.2 Requiements

The following directories, or symbolic links to directories, must beusr /| ocal

/usr/local — Local hierarci

— bin Local binaries

— games Local game binaries

— i nclude Local C header files

—lib Local libraries

— man Local online manuals

— sbhin Local system binaries

— share Local architecture-independent hierarch
L— src Local source code

No other directories xeept those listed bel may be in/ usr/ | ocal after first installing a FHS-
compliant system.

4.9.3 Specifi©Options

If directories/ | i b<qual >or/ usr /| i b<qual > exst, the equialent directories must alsxist in
[usr/local.

4.10 /usr/sbin: Non-essential standard system binaries

4.10.1 Pupose

This directory contains gmon-essential binaries usextctusively by the system administratoBystem
administration programs that are required for system regatem recwery, mounting/ usr , or other
essential functions must be placed 8bi n instead?*

4.11 /usr/shae : Architecture-independent data

4.11.1 Pupose
The/ usr/ shar e hierarcly is for all read-only architecture independent data fies.

This hierarcly is intended to be shareable among all architecture platforms wéra@s; thus, for

23. Software placed in' or /usr may be @erwritten by system upgrades (though we recommend that disoris do not
overwrite data in/etc under these circumstancesfor this reason, local softwe must not be placed outside of
/usr /1 ocal without good reason.

24. Locally installed system administration programs should be pladedsin/ | ocal / sbi n.

25.  Much of this data originallyVied in/ usr (man, doc)or/usr/1ib (di ct,term nfo,zonei nf o).
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example, a site with i386, Alpha, and PPC platforms might maintain a ginoghe/ shar e directory that
is centrally-mountedNote, havever, that/ usr / shar e is generally not intended to be shared bfedint
OSes or by ditrent releases of the same OS.

Any program or package which contains or requires data that doesa to be modified should store that
data in/ usr/ share (or/ usr/ | ocal / shar e, if installed locally).It is recommended that a
subdirectory be used frusr / shar e for this purpose.

Game data stored frusr / shar e/ games must be purely static dat@ny modifiable files, such as score
files, came play logs, and so forth, should be placddviar / ganes.

4.11.2 Requiements

The following directories, or symbolic links to directories, must beusr / shar e

/usr/share — Architecture-independent data

man Online manuals
m sc Miscellaneous architecture-independent data

4.11.3 Specifi©Options

The following directories, or symbolic links to directories, must beusr / shar e, if the corresponding
subsystem is installed:

/usr/share — Architecture-independent data

— di ct Word lists (optional)

— doc Miscellaneous documentation (optional)

— games Static data files fokusr/ ganes (optional)

—info GNU Info systens primary directory (optional)

— |l ocal e Locale information (optional)

— nls Message catalogs for Nai language support (optional)
— sgm SGML and XML data (optional)

— term nfo Directories for terminfo database (optional)

— tmac troff macros not distribted with grof (optional)

L— zonei nfo Timezone information and configuration (optional)

It is recommended that application-specific, architecture-independent directories be plac&ditiere.
directories includgr of f, per |, ghost scri pt,texnf, andkbd (Linux) orsyscons (BSD). The
may; howeve, be daced in/ usr/ | i b for backwards compatibilityat the distritutor’s dscretion.
Similarly, a/ usr/ | i b/ games hierarcly may be used in addition to thieisr / shar e/ ganes
hierarcly if the distrilutor wishes to place somame data there.

4.11.4 /usr/shae/dict : Word lists (optional)

4.11.4.1 Pupose

This directory is the home forasd lists on the systemydditionally this directory contains only the
Englishwor ds file, which is used bl ook (1) andarious spelling programsaor ds may use either
American or British spelling.

BEGIN RATIONALE
The reason that onlyard lists are located here is thatyttaee the only files common to all spell check

-21 -



Filesystem HierarghStandard May23, 2001

END RATIONALE

4.11.4.2 Specifi©ptions

The following files, or symbolic links to files, must be/insr / shar e/ di ct , if the corresponding
subsystem is installed:

wor ds  List of English vords (optional)

Sites that require both American and British spelling mayviokds to
/usr/share/dict/anerican-englishor/usr/share/dict/british-english.

Word lists for other languages may be added using the English name for that language, e.g.,
/usr/share/dict/french,/usr/share/dict/dani sh, eic. Thesehould, if possible, use an
ISO 8859 character set which is appropriate for the language in question; if possible the Latinl (ISO
8859-1) character set should be used (this is often not possible).

Other word lists must be included here, if present.

4.11.5 /usr/shae/man : Manual pages

4.11.5.1 Pupose

This section details the genization for manual pages throughout the system, including
[ usr/ shar e/ man. Also refer to the section drvar / cache/ man.

The primary<mandi r > of the system isusr/ shar e/ man. / usr/ shar e/ man contains manual
information for commands and data under/ttand/ usr filesystemg®

Manual pages are storeddmandi r >/ <| ocal e>/ man<sect i on>/ <ar ch>. An explanation of
<mandi r >, <l ocal e>, <sect i on>, and<ar ch> is given below.

A description of each section folls:

« manl: User programs
Manual pages that describe publicly accessible commands are contained in this dhagiter
program documentation that a user will need to use is located here.

- man2: System calls
This section describes all of the system calls (requests foethelko perform operations).

- man3: Library functions and subroutines
Section 3 describes program library routines that are not direct caéisniel kervicesThis and
chapter 2 are only really of interest to programmers.

« man4: Special files
Section 4 describes the special files, relategbdiunctions, and netarking support @ailable in the
system. Ypically, this includes the déce files found in dev and the lkrnel interhce to netwrking
protocol support.

+ man5: File formats
The formats for mandata files are documented in the sectio Bis includes &rious include files,
program output files, and system files.

26. Obviously, there are no manual paged ibbecause theare not required at boot time nor areythequired in emeyencies’

27. Really
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« man6: Games
This chapter documentsuges, demos, and generallyitd programs.Different people hae various
notions about ho essential this is.

« man7: Miscellaneous
Manual pages that are filifult to classify are designated as being sectiofitie trof and other t&t
processing macro packages are found here.

« man8: System administration
Programs used by system administrators for system operation and maintenance are documented here.
Some of these programs are also occasionally useful for normal users.

4.11.5.2 Specifi©ptions

The following directories, or symbolic links to directories, must be in
/ usr/ shar e/ <mandi r >/ <| ocal e>, unless thg are empty?®

<mandir>/<locale>— A manual page hierargh

— manl User programs (optional)

— man2 System calls (optional)

— man3 Library calls (optional)

— man4 Special files (optional)

— man5 File formats (optional)

— man6 Games (optional)

— man7 Miscellaneous (optional)

L— man8 System administration (optional)

The componentsect i on> describes the manual section.

Provisions must be made in the structureé obr / shar e/ man to support manual pages which are
written in different (or multiple) language§ hese praisions must tad into account the storage and
reference of these manual pagBlevant factors include language (including geographical-based
differences), and character code set.

This naming of language subdirectorieg akr / shar e/ man is based on Appendix E of the POSIX
1003.1 standard which describes the locale identification string — the most well-accepted method to
describe a cultural @ronment. The<l ocal e> string is:

<l anguage>[ _<territory>][.<character-set>][, <version>]

The<I| anguage> field must be tadn from ISO 639 (a code for the representation of names of
languages). Iinust be tw characters wide and specified withviercase letters only

The<t erri t or y> field must be the terletter code of ISO 3166 (a specification of representations of
countries), if possible(Most people areaimiliar with the tvo-letter codes used for the country codes in
email addresséd) It must be tw characters wide and specified with uppercase letters only

The<char act er - set > field must represent the standard describing the charactef tet.

<char act er - set > field is just a numeric specification, the number represents the number of the
international standard describing the characterlsé.recommended that this be a numeric representation
if possible (ISO standards, especially), not include additional punctuation symbols, ang tetteesbe

in lowercase.

28. For example, if/ usr/ 1 ocal / man has no manual pages in section 4\ites), ther/ usr/ | ocal / man/ man4 may be
omitted.

29. A major exception to this rule is the United Kingdom, which is ‘GB’ in the ISO 3166,WK’ for most email addresses.
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A parameter specifying @ver si on> of the profile may be placed after thehar act er - set > field,
delimited by a commaThis may be used to discriminate betweefed#nt cultural needs; for instance,
dictionary order grsus a more systems-oriented collating ordéis standard recommends not using the
<ver si on> field, unless it is necessary

Systems which use a unique language and code set for all manual pages may<droit #ie=>
substring and store all manual pagesnmndi r >. For example, systems which only V& English
manual pages coded with ASCII, may store manual pagesgtiresect i on> directories) directly in
/usr/ shar e/ man. (That is the traditional circumstance and arrangemenagin) f

Countries for which there is a well-accepted standard character code set may omit the
<char act er - set > field, kut it is strongly recommended that it be included, especially for countries
with several competing standards.

Various examples:

Language  @rritory CharacteBet Directory

English — ASCII [ usr/share/ man/ en

English UnitedKingdom  ASCII [ usr/share/ man/ en_GB
English UnitedStates ASCII [ usr/share/ man/ en_US
French Canada ISO 8859-1 /usr/share/ man/ fr_CA
French France ISO 8859-1 [usr/share/ man/fr_FR
German German ISO 646 [ usr/share/ man/ de_DE. 646
German German ISO 6937 [ usr/ share/ man/ de_DE. 6937
German German ISO 8859-1 [ usr/share/ man/ de_DE. 88591
German Switzerland ISO 646 /usr/ share/ man/ de_CH. 646
Japanese Japan JIS /fusr/share/man/ja_JP.jis
Japanese Japan SJIS /usr/share/man/ja_JP.sjis
Japanese Japan UJIS (or EUC-J) /usr/share/man/ja_JP.ujis

Similarly, provision must be made for manual pages which are architecture-dependent, such as
documentation on dé&e-drivers or lov-level system administration command§hese must be placed
under arcar ch> directory in the appropriatean<sect i on> directory; for gample, a man page for the
i386 ctrlaltdel(8) command might be placed in

[ usr/share/ man/ <l ocal e>/ nan8/i 386/ ctrl al t del . 8.

Manual pages for commands and data uhder / | ocal are stored i usr/ | ocal / man. Manual
pages for X11R6 are stored/imsr/ X11R6/ man. It follows that all manual page hierarchies in the
system must he the same structure asisr/ shar e/ man.

The cat page sectionsgt <sect i on>) containing formatted manual page entries are also found within
subdirectories okmandi r >/ <l ocal e>, but are not required nor may thee dstributed in lieu of nraf
source manual pages.

The numbered sections "1" through "8" are traditionally defitedieneral, the file name for manual pages
located within a particular section end withdsect i on>.

In addition, some lge sets of application-specific manual page® @ additional sufix appended to the
manual page filenamed-or example, the MH mail handling system manual pages mustritaappended
to all MH manuals.All X Window System manual pages mustvkan x appended to the filename.

The practice of placingarious language manual pages in appropriate subdirectories of

[ usr/ shar e/ man also applies to the other manual page hierarchies, sualsag | ocal / man and
/usr/ X11R6/ man. (This portion of the standard also applies later in the section on the optional
/ var/ cache/ man structure.)
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4.11.6 /usr/shae/misc : Miscellaneous athitecture-independent data

This directory contains miscellaneous architecture-independent files whi¢hetprite a separate
subdirectory undefrusr/ shar e.

4.11.6.1 Specifi©ptions

The following files, or symbolic links to files, must be/insr / shar e/ m sc, if the corresponding
subsystem is installed:

asci i ASCII character set table (optional)
magi ¢ Default list of magic numbers for the file command (optional)
terncap Terminal capability database (optional)

terncap. db  Terminal capability database (optional)

Other (application-specific) files may appear Retmyt a dstributor may place them ihusr /| i b at their
discretion.

4.11.7 /lusr/shae/sgml : SGML and XML data (optional)

4.11.7.1 Pupose

/usr/ share/ sgm contains architecture-independent files used by SGML or XML applications, such as
ordinary catalogs (not the centralized ones/sdec/ sgm ), DTDs, entities, or style sheets.

4.11.7.2 Specifi©ptions

The following directories, or symbolic links to directories, must beusr / shar e/ sgni | if the
corresponding subsystem is installed:

/usr/share/sgml— SGML and XML data

docbook docbook DTD (optional)
tei tei DTD (optional)

ht m htm! DTD (optional)

mat him mathml DTD (optional)

Other files that are not specific to aegi DTD may reside in theirven subdirectory
4.12 /usr/sc : Source code (optional)

4.12.1 Pupose

Any non-local source code should be placed in this subdirectory

30. Some such files include:

{ airport, bi rt ht oken, eqnchar, get opt, gprof.callg, gprof.flat, i nter.phone,
i pfw. samp.filters, i pfw. sanp. scri pts, keycap. pcvt, mai | . hel p, mai | .tildehel p,
man. tenpl ate, map3270, ndoc.tenpl ate, nore.help, na.phone, nslookup.help, operator,
scsi_nmodes, sendnmmil.hf, style, units.lib, vgrindefs, vgrindefs.db, zipcodes }

-25-



Filesystem HierarghStandard May23, 2001

5. The/var Hierar chy

5.1 Pumpose

/ var contains ariable data filesThis includes spool directories and files, administeagnd logging
data, and transient and temporary files.

Some portions of var are not shareable betweerfeliént systemsFor instance/ var /| og,
/var /| ock,and/ var/ run. Cther portions may be shared, notablyar / mai | ,
/var/ cache/ man,/var/ cache/ f ont s, and/ var/ spool / news.

/ var is specified here in order to neak possible to mountusr read-only Everything that once went
into/ usr that is written to during system operation (as opposed to installation andrsoft&@intenance)
must be i’ var .

If / var cannot be made a separate patrtition, it is often preferablevi@/mar out of the root partition

and into the usr partition. (Thisis sometimes done to reduce the size of the root partition or when space
runs lav in the root partition.)However, / var must not be linkd to/ usr because this mak separation

of / usr and/ var more dificult and is lilely to create a naming conflictnstead, link/ var to

[usr/var.

Applications must generally not add directories to the te@ &f / var . Such directories should only be
added if thg havesome system-wide implication, and in consultation with the FHS mailing list.

5.2 Requirements

The following directories, or symbolic links to directories, are requirddviar .

/var — Variable data

— cache Application cache data

— lib Variable state information

— | ocal Variable data for /ust/local

— | ock Lock files

— | og Log files and directories

— opt Variable data for /opt

— run Data rel@ant to running processes

— spool Application spool data

L— tnp Temporary files preseed between system reboots

Several directories are ‘resegd’ in the sense that thenust not be used arbitrarily by somewne
application, since thlyawould conflict with historical and/or local practic&hey are:

/ var / backups
[var/cron

[ var/ nmsgs

[ var/ preserve

5.3 SpecificOptions

The following directories, or symbolic links to directories, must beviar , if the corresponding
subsystem is installed:
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/var — Variable data

account Process accounting logs (optional)

crash System crash dumps (optional)

ganmes Variable game data (optional)

mai | User mailbox files (optional)

yp Network Information Service (NIS) database files (optional)

5.4 Nar/account : Process accounting logs (optional)

5.4.1 Pupose

This directory holds the current asiprocess accounting log and the composite process usage data (as
used in some UNIX-lig g/stems by ast commandsa).

5.5 Nar/cache : Application cache data

5.5.1 Pumpose

/ var / cache is intended for cached data from applicatioBsich data is locally generated as a result of
time-consuming I/O or calculatiorThe application must be able t@emnerate or restore the datanlike

/ var / spool , the cached files can be deleted without data [dke. data must remairakid between
invocations of the application and rebooting the system.

Files located undédrvar / cache may be gpired in an application specific mannley the system
administratoror both. Theapplication must &lays be able to reagr from manual deletion of these files
(generally because of a disk space shortaye)other requirements are made on the data format of the
cache directories.

BEGIN RATIONALE

The «istence of a separate directory for cached dataslystem administrators to seffeiient disk and
backup policies from other directories/iaar .

END RATIONALE

5.5.2 Specifiptions

Ivar/cache— Cache directories

fonts Locally-generated fonts (optional)
man Locally-formatted manual pages (optional)
VW WWW proxy or cache data (optional)

<package> Package specific cache data (optional)
5.5.3 Ahar/cache/bnts : Locally-generated bnts (optional)

5.5.3.1 Pupose

The directory var/ cache/ f ont s should be used to storeyaslynamically-created fontsln particular
all of the fonts which are automatically generatedrkyexpk must be located in appropriately-named
subdirectories of var / cache/ f ont s.3!
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5.5.3.2 Specifi©ptions

Other dynamically created fonts may also be placed in this tree, under appropriately-named subdirectories
of / var/ cache/ f ont s.

5.5.4 har/cache/man : Locally-brmatted manual pages (optional)

5.5.4.1 Pupose

This directory preides a standard location for sites thatyite a read-only usr partition, lut wish to
allow caching of locally-formatted man pageSites that mountusr as writable (e.g., single-user
installations) may choose not to usear / cache/ man and may write formatted man pages into the
cat <sect i on> directories il usr/ shar e/ man directly. We recommend that most sites use one of
the folloving options instead:

- Preformat all manual pages alongside the unformatesions.

- Allow no caching of formatted man pages, and require formatting to be done each time a man page is
brought up.

« Allow local caching of formatted man page¢ wrar / cache/ man.

The structure of var / cache/ man needs to reflect both thadt of multiple man page hierarchies and the
possibility of multiple language support.

Given an unformatted manual page that normally appears in

<pat h>/ man/ <l ocal e>/ nan<sect i on>, the directory to place formatted man pages in is

[ var/ cache/ man/ <cat pat h>/ <l ocal e>/ cat <sect i on>, where<cat pat h> is derved from
<pat h> by remwing ary leadingusr and/or trailingshar e pathname component$(Note that the
<l ocal e> component may be missing.)

Man pages written tbvar / cache/ nan may eentually be transferred to the appropriate preformatted
directories in the souraean hierarcly or expired; likewise formatted man pages in the soura@
hierarcly may be &pired if they are not accessed for a period of time.

If preformatted manual pages come with a system on read-only media (©RIDft instance), themust
be installed in the sourcean hierarcly (e.g./ usr/ shar e/ man/ cat <sect i on>).
[ var/ cache/ man is resered as a writable cache for formatted manual pages.

BEGIN RATIONALE

Release 1.2 of the standard specifigdr / cat man for this hierarch. The path has been wenl under

/ var [ cache to better reflect the dynamic nature of the formatted man padresdirectory name has
been changed twan to allow for enhancing the hierargho include post-processed formats other than
"cat", such as PostScript, HTML, ovD

END RATIONALE

31. This standard does not currently incorporate % Directory Structure (a document that describes the layeXtfiTes and
directories), bt it may be useful readindt is located af t p: / / ct an. t ug. org/ tex/ .

32. For example, /usr/share/nman/nmanl/ls.1 is formatted into /var/cache/man/catl/ls.1, and
/usr/ X11R6/ man/ <l ocal e>/ man3/ Xt C ass. 3x into
/ var/ cache/ man/ X11R6/ <l ocal e>/ cat 3/ Xt O ass. 3x.
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5.6 Nar/crash : System crash dumps (optional)

5.6.1 Pupose

This directory holds system crash dumps. of the date of this release of the standard, system crash
dumps were not supported under Linux.

5.7 har/lgames : \ariable game data (optional)

5.7.1 Pupose

Any variable data relating tcagnes i/ usr should be placed heré.var / ganes should hold the
variable data prdously found i/ usr ; static data, such as helpctelevel descriptions, and so on, must
remain els&here, such asusr/ shar e/ ganes.

BEGIN RATIONALE

/ var / games has been gen a Herarcly of its avn, rather than leang it meiged in with the old
/var/libasinrelease 1.2ZThe separation alles local control of backup strafies, permissions, and
disk usage, as well as alling interhost sharing and reducing clutter/imar / | i b. Additionally,

/ var / games is the path traditionally used by BSD.

END RATIONALE
5.8 Mharl/lib : Variable state information

5.8.1 Puipose

This hierarcly holds state information pertaining to an application or the sys&tate information is data
that programs modify while tigegun, and that pertains to one specific hddsers must ner need to
modify files in/ var / | i b to configure a packagetperation.

State information is generally used to preede condition of an application (or a group of intelated
applications) betweenvncations and between @hifent instances of the same applicatiGtate

information should generally remaialid after a reboot, should not be logging output, and should not be
spooled data.

An application (or a group of inteelated applications) must use a subdirectoyvadr / | i b for its
data®® There is one required subdirectaryar /| i b/ mi sc, which is intended for state files that don’
need a subdirectory; the other subdirectories should only be present if the application in question is
included in the distribtion.

/var/li b/ <nane> is the location that must be used for all disttibn packaging supporDifferent
distributions may use diérent names, of course.

5.8.2 Requiements

The following directories, or symbolic links to directories, are requirddviar / | i b:

33. An important diference between thiersion of this standard and pieus ones is that applications aremnequired to use a
subdirectory of var/ i b.
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Ivar/lib — Variable state information
m sc Miscellaneous state data

5.8.3 Specifiptions

The following directories, or symbolic links to directories, must bevar / | i b, if the corresponding
subsystem is installed:
Ivar/lib — Variable state information

<edi tor> Editor backup files and state (optional)

<pkgt ool > Packaging support files (optional)

<package> State data for packages and subsystems (optional)
hwel ock State directory for hwclock (optional)

xdm X display managerariable data (optional)

5.8.4 har/lib/<editor> : Editor backup files and state (optional)

5.8.4.1 Pupose

These directories containvgd files generated by grunexpected termination of an editor (e.g., elvisgo
nvi).

Other editors may not require a directory for crashvegdiles, ut may require a well-defined place to
store other information while the editor is runnirihis information should be stored in a subdirectory
under/ var /| i b (for example, GNU Emacs euld place lock files invar /1 i b/ emacs/ | ock).

Future editors may require additional state informatigrobé crash-reogery files and lock files — this
information should also be placed undlgar / | i b/ <edi t or >.

BEGIN RATIONALE

Previous Linux releases, as well as all commercéidors, usévar/ pr eser ve for vi or its clones.
However, each editor uses itsam format for these crash-raay files, so a separate directory is needed for
each editar

Editor-specific lock files are usually quite féifent from the déce or resource lock files that are stored in
/var /| ock and, hence, are stored undemar /| i b.

END RATIONALE

5.8.5 har/lib/hwclock : State directory for hwclock (optional)

5.8.5.1 Pupose

This directory contains the filevar /1 i b/ hwel ock/ adj ti ne.

BEGIN RATIONALE
In FHS 2.1, this file as/ et ¢/ adj ti me, but ashwcl ock updates it, that &s olyiously incorrect.
END RATIONALE

5.8.6 har/lib/misc : Miscellaneous \ariable data
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5.8.6.1 Pupose

This directory containsariable data not placed in a subdirectoryvwar /| i b. An atempt should be
made to use relatly unique names in this directory tecid namespace conflicté.

5.9 Mhar/lock : Lock files

5.9.1 Pumpose
Lock files should be stored within thear / | ock directory structure.

Lock files for deices and other resources shared by multiple applications, such as the smgallodé
files that were originally found in eithéusr / spool / | ocks or/ usr/ spool / uucp, must nav be
stored i¥ var / | ock. The naming corention which must be usedlisCK. . followed by the base name
of the deice file. For example, to lock dev/ t t ySO the fileLCK. . t t ySO would be created®

The format used for the contents of such lock files must be the HDB UUCP lock file farnesitiDB
format is to store the process identifier (PID) as a ten byte ASCII decimal nuwithex trailing navline.

For example, if process 1230 holds a lock file, @uwd contain the elen characters: space, space, space,
space, space, space, one,tilree, zero, and wéne.

5.10 Aar/log : Log files and directories

5.10.1 Pupose

This directory contains miscellaneous log filé4ost logs must be written to this directory or an
appropriate subdirectary

5.10.2 Specifi©ptions
The following files, or symbolic links to files, must be/imar / | og, if the corresponding subsystem is
installed:

| ast | og record of last login of each user
nmessages  system messages frasysl ogd
wt nmp record of all logins and logouts

5.11 har/mail : User mailbox files (optional)

5.11.1 Pupose

The mail spool must be accessible throtuglar / mai | and the mail spool files must &@athe form
<user name>.%

User mailbox files in this location must be stored in the standard UNIX mailbox format.

34. This hierarcly should contain files stored ihvar/ db in current BSD releasesThese includd ocat e. dat abase and
nmount dt ab, and the lernel symbol database(s).

35. Then, agthing wishing to usé dev/ tt yS0 can read the lock file and act accordingly (all lockévrar / | ock should be
world-readable).

36. Note that var/ mai | may be a symbolic link to another directory
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BEGIN RATIONALE

The logical location for this directoryas changed frorthvar / spool / mai | in order to bring FHS in-

line with nearly gery UNIX implementation.This change is important for inteperability since a single
/var/ mai | is often shared between multiple hosts and multiple UNIX implementations (despite NFS
locking issues).

It is important to note that there is no requirement isjglally more the mail spool to this location.
However, programs and header files must be changed tdwse/ mai | .
END RATIONALE

5.12 har/opt : Variable data for /opt

5.12.1 Pupose

Variable data of the packages/inpt must be installed ihvar / opt / <package>, where<package>
is the name of the subtree/inpt where the static data from an add-on safevpackage is storedoept
where superseded by another filé &t c. No sructure is imposed on the internal arrangement of

/ var/ opt / <package>.

BEGIN RATIONALE
Refer to the rationale fdropt .
END RATIONALE

5.13 Ahar/run : Run-time variable data

5.13.1 Pupose

This directory contains system information data describing the system siraebbated Files under this
directory must be cleared (rexeol or truncated as appropriate) at thgjipaing of the boot process.
Programs may v& a sibdirectory of var / r un; this is encouraged for programs that use more than one
run-time file¥” Process identifier (PID) files, which were originally placefién ¢, must be placed in

[ var/run. The naming covention for PID files is<pr ogr am nane>. pi d. For example, thecr ond

PID file is named var / run/ cr ond. pi d.

5.13.2 Requiements

The internal format of PID files remains unchang€be file must consist of the process identifier in
ASCIllI-encoded decimal, folleed by a neline character For example, ifcr ond was process number 25,
/var/run/crond. pi d would contain three characters:awfive, and neline.

Programs that read PID files should be sehat flexible in what thg accept; i.e., thgshould ignore gtra
whitespace, leading zeroes, absence of the trailwijmee or additional lines in the PID fillPrograms
that create PID files should use the simple specification located in te f@ibagraph.

Theut np file, which stores information about who is currently using the system, is located in this
directory

Programs that maintain transient UNIX-domain ssknust place them in this directory

37. /var/run should be unwritable for unpileged users (root or users running daemons); it is a major security probleyn if an
user can write in this directary
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5.14 har/spool : Application spool data

5.14.1 Pupose

[ var/ spool contains data which isnaiting some kind of later processin®ata in/ var / spool
represents ark to be done in the future (by a program, useadministrator); often data is deleted after it
has been processétl.

5.14.2 Specifi©ptions

The following directories, or symbolic links to directories, must beviar / spool , if the corresponding
subsystem is installed:

Ivar/spool— Spool directories

| pd Printer spool directory (optional)
ngueue Outgoing mail queue (optional)
news News spool directory (optional)
rwho Rwhod files (optional)

uucp Spool directory for UUCP (optional)

5.14.3 har/spool/lpd : Line-printer daemon print queues (optional)

5.14.3.1 Pupose
The lock file forl pd, | pd. | ock, must be placed ihvar/ spool / | pd. Itis suggested that the lock file

for each printer be placed in the spool directory for that specific printer and hamled
5.14.3.2 SpecifiOptions

Ivar/spool/lpd — Printer spool directory
<printer> Spools for a specific printer (optional)

5.14.4 har/spool/rwho : Rwhod files (optional)

5.14.4.1 Pupose

This directory holds thewhod information for other systems on the local net.

BEGIN RATIONALE

Some BSD releases usear / r who for this data; gien its historical location it var / spool on other
systems and its approximate fit to the definition of ‘spooled’ data, this locai®deemed more
appropriate.

END RATIONALE

5.15 Ahar/tmp : Temporary files preserved between systemeboots

38. UUCP lock files must be placed/ivar / | ock. See the abee ®ction o/ var/ | ock.
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5.15.1 Pupose

The/ var / t np directory is madeailable for programs that require temporary files or directories that are
presered between system reboofBherefore, data stored irvar / t np is more persistent than data in

[t .

Files and directories located/ivar / t mp must not be deleted when the system is bootdthough data
stored i/ var / t np is typically deleted in a site-specific manriers recommended that deletions occur
at a less frequent intealvthan/ t np.

5.16 Aharlyp : Network Inf ormation Service (NIS) database files (optional)

5.16.1 Pupose

Variable data for the Netwk Information Service (NIS), formerly kmm as the Sun éflow Pages (YP),
must be placed in this directory

BEGIN RATIONALE

[ var/ yp is the standard directory for NIS (YP) data and is almadtsively used in NIS documentation
and system&’

END RATIONALE

39. NIS should not be confused with Sun NIS+, which usesferdlift directory/ var/ ni s.
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6. Operating System Specific Annex

This section is for additional requirements and recommendations that only apply to a specific operating
system. Thenaterial in this section shouldvee conflict with the base standard.

6.1 Linux

This is the annefor the Linux operating system.

6.1.1 /: Root directory

On Linux systems, if theetnel is located ih, we recommend using the namesi i nux orvmi i nuz,
which have keen used in recent Linuxeknel source packages.

6.1.2 /bin: Essential user command binaries {r use by all users)
Linux systems which require them place these additional fileg bito.

{ setserial }

6.1.3 /de : Devices and special files

All devices and special files indev should adhere to thenux Allocated Devices document, which is
awailable with the Linux krnel sourcelt is maintained by H. Peter Aim <hpa@zytacom>.

Symbolic links in/ dev should not be distrited with Linux systemsxeept as praided in thelLinux
Allocated Devices document.

BEGIN RATIONALE

The requirement not to malkgmlinks promiscuously is made because local setups will oftéer diibm
that on the distrittor’'s devdopment machineAlso, if a distritution install script configures the symbolic
links at install time, these symlinks will often not get updated if local changes are made iarbarditien
used responsibly at a localét however, they can be put to good use.

END RATIONALE

6.1.4 /etc. Host-specific system configuration
Linux systems which require them place these additional fileg &tta.

{ lilo.conf }

6.1.5 /proc : Kernel and process inbrmation virtual filesystem

Thepr oc filesystem is the deatto standard Linux method for handling process and system information,
rather thard dev/ kmemand other similar method&Ve grongly encourage this for the storage and
retrieval of process information as well as othertkel and memory information.

6.1.6 /sbin: Essential system binaries

Linux systems place these additional files insdi n.
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« Second gtended filesystem commands (optional):
{ badbl ocks, dumpe2fs, e2fsck, nke2fs, nklost+found, tune2fs }

- Boot-loader map installer (optional):

{ lilo}

Optional files for /sbin:

- Static binaries:

{ ldconfig, sln, ssync }

Staticl n (sl n) and staticsync (ssync) are useful when things go wrondhe primary use of

sl n (to repair incorrect symlinks inl i b after a poorly orchestrated upgrade) is no longer a major
concern nw that thel dconf i g program (usually located inusr / sbi n) exists and can act as a
guiding hand in upgrading the dynamic librari&aticsync is useful in some emgeng

situations. Not¢hat these need not be statically &adkwersions of the standaldh andsync, but

may be.

Thel dconf i g binary is optional fof sbi n since a site may choose to fudconf i g at boot
time, rather than only when upgrading the shared libraflés.not clear whether or not it is
adwantageous to rundconf i g on each boot.Even so, some people ék dconf i g around for
the following (all too common) situation:

(1) r'vejustremeed/ i b/ <file>.

(2) Icantfind out the name of the library becaliseis dynamically linled, I'm using a shell
that doesrt’havel s built-in, and | dont know about using écho *" as a eplacement.

(3) Ihave a gaticsl n, but | dont know what to call the link.

- Miscellaneous:

{ ctrlaltdel, kbdrate }

So as to cope with thadt that somedyboards come up with such a high repeat rate as to be
unusablekbdr at e may be installed ihsbi n on some systems.

Since the defult action in the érnel for the Ctrl-Alt-Del ky combination is an instant hard reboot, it
is generally advisable to disable the hababefore mounting the root filesystem in read-write mode.
Somei ni t suites are able to disable Ctrl-Alt-Deltlothers may require thet r | al t del

program, which may be installed/isbi n on those systems.

6.1.7 /usr/include: Header files included by C pograms

These symbolic links are required if a C or C++ compiler is installed and only for systems not based on
glibc.

/fusr/include/asm-> /usr/src/linux/include/asm <arch>
fusr/include/linux -> fusr/src/linux/include/linux

6.1.8 /usr/sc : Source code

For systems based on glibc, there are no specific guidelines for this direEtorgystems based on Linux
libc revisions prior to glibc, the follwing guidelines and rationale apply:
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The only source code that should be placed in a specific location is the eimek &ource coddt is
located i/ usr/src/linux.

If a C or C++ compiler is installedubthe complete Linuxérnel source code is not installed, then the
include files from the érnel source code must be located in these directories:

/usr/src/linux/include/ asm <ar ch>
fusr/src/linux/include/linux

<ar ch> is the name of the system architecture.

Note: / usr/ src/ | i nux may bea symbolic link to a kernel source code tree.

BEGIN RATIONALE

It is important that thedenel include files be located/iusr / src/ | i nux and not irY usr /i ncl ude
so there are no problems when system administrators upgradectimeirersion for the first time.

END RATIONALE

6.1.9 Aar/spool/cron : cron and at jobs

This directory contains theaviable data for ther on andat programs.
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7. Appendix

7.1 TheFHS mailing list

The FHS mailing list is located at <fhs-discuss@ucsd.edo>subscribe to the list send mail to
<listserv@ucsd.edu> with bodADD f hs- di scuss".

Thanks to Netwrk Operations at the Urarsity of California at San Dgo who allaved us to use their
excellent mailing list serer.

As noted in the introduction, please do not send mail to the mailing list without first contacting the FHS
editor or a listed contrilior.

7.2 Backgound of the FHS

The process of deloping a standard filesystem hieraydiegan in August 1993 with an &frt to
restructure the file and directory structure of LinTthe FSSTND, a filesystem hierayctiandard specific
to the Linux operating systemaw released on February 14, 19%ibsequent wsions were released on
October 9, 1994 and March 28, 1995.

In early 1995, the goal of deoping a more comprehensi vasion of FSSTND to address not only Linux,
but other UNIX-like systems vas adopted with the help of members of the BSE@Idpment community

As a result, a concertedfeft was made to focus on issues that were general to UN&Gldtems. In
recognition of this widening of scope, the name of the standascthhanged to Filesystem Hierarch
Standard or FHS for short.

Volunteers who hae ontributed etensively to this standard are listed at the end of this docuniEhmis
standard represents a consensus efehose and other contribors.

7.3 GeneralGuidelines

Here are some of the guidelines thatdhkeen used in the delopment of this standard:
+ Solve technical problems while limiting transitional fitulties.
» Make the specification reasonably stable.

« Gain the appned of distributors, deelopers, and other decision-meak in relgant development
groups and encourage their participation.

- Provide a standard that is attraetito the implementors of dérent UNIX-like s/stems.

7.4 Scope

This document specifies a standard filesystem higrdoct-HS filesystems by specifying the location of
files and directories, and the contents of some system files.

This standard has been designed to be used by systgnaiote, package delopers, and system
administrators in the construction and maintenance of FHS compliant filesystesnsrimarily intended
to be a reference and is not a tutorial ow kmmanage a conforming filesystem hierarch

The FHS grev out of earlier vork on FSSTND, a filesystemganization standard for the Linux operating
system. Iouilds on FSSTND to address interoperability issues not just in the Linux communityd
wider arena including 4.4BSD-based operating systdtriscorporates lessons learned in the BS@ld/
and elsevhere about multi-architecture support and the demands of heterogeneaur&ingtw

Although this standard is more compreheadan preious attempts at filesystem hieraych
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standardization, periodic updates may become necessary as requirements change in relatigingo emer
technology It is dso possible that better solutions to the problems addressed here will herdidcm

that our solutions will no longer be the best possible solutiBogpplementary drafts may be released in
addition to periodic updates to this documdrdbwever, a ecific goal is backards compatibility from

one release of this document to th&tne

Comments related to this standard are welcoArg: comments or suggestions for changes may be
directed to the FHS editor (Daniel Quinlan <quinlan@pathname.com>) or the FHS mailing list.
Typographical or grammatical comments should be directed to the FHS editor

Before sending mail to the mailing list it is requested that you first contact the FHS editor in owdét to a
excessve re-discussion of old topics.

Questions about kwoto interpret items in this document may occasionally atisgou have reed for a
clarification, please contact the FHS edit8ince this standard represents a consensus of man
participants, it is important to makertain that ay interpretation also represents their collextpinion.

For this reason it may not be possible toyie an immediate response unless the inquiry has been the
subject of preious discussion.
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