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ABSTRAT

In most computing edronments, disc space is not infinit€he disc quota system
provides a mechanism to control usage of disc space, on ardinglibasis.

Quotas may be set for each widual useron any, or all filesystems.

The quota system will arn users when tlgeexceed their allotted limit, it allow
some &tra space for currentark. Repeatedlyemaining @er quota at logout, will cause
a fatal over quota condition eentually.

The quota system is an optional parvefiNnix that may be included when the sys-
tem is configured.

1. Users'view of disc quotas

To most users, disc quotas will either be of no concern, actadf life that cannot beveided. The
guota(1) command will preide information on andisc quotas that may he been imposed upon a user

There are tw individual possible quotas that may be imposed, usually if one is, both will bmit
can be set on the amount of space a user canycaup there may be a limit on the number of files
(inodes) he canven.

Quotaprovides information on the quotas thavbdeen set by the system administrators, in each of
these areas, and current usage.

There are four numbers for each limit, the current usage, soft limit (quota), hard limit, and number of
remaining login varnings. Thesoft limit is the number of 1K blocks (or files) that the usexeeted to
remain bela. Each time the uses’usage goes past this limit, he will bamved. Théhard limit cannot be
exceeded. Ifa users usage reaches this numpkmther requests for space (or attempts to create a file) will
fail with an EDQUJOQOT error, and the first time this occurs, a message will be written to thesusariinal.

Only one message will be output, until space occupied is reduced theldimit, and reaches it aip, in
order to @oid continual noise from those programs that ignore write errors.

Wheneer a user logs in with a usage greater than his soft limit, he will amed, and his login
warning count decrementedWhen he logs in under quota, the counter is reset to its maxinalue v
(which is a system configuration paramgtieat is typically 3).If the warning count shouldver reach zero
(caused by three succassiogins wer quota), the particular limit that has beeceeded will be treated as
if the hard limit has been reached, and no more resources will be allocated to thEheserly way to
reset this condition is to reduce usage Wwajaota, then log in an.

* UNIX is a trademark of Bell Laboratories.
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1.1. Suwiving when quota limit is reached

In most cases, the onlyay to recoer from over quota conditions, is to abort whaee activity was
in progress on the filesystem that has reached its limit,yemdficient files to bring the limit back beio
guota, and retry theafled program.

However, if you are in the editor and a writails because of arver quota situation, that is not a suit-
able course of action, as it is moselik that initially attempting to write the file will kia runcated its pre-
vious contents, so should the editor be aborted without correctly writing the file not only will the recent
changes be lostubpossibly much, orven dl, of the data that prxéously eisted.

There are seral possible safexdés for a user caught in this situatioHe may use the editérshell
escape command taxa@mine his file space, and remeogurplus files. Alternatively, using csh he may sus-
pend the editorremore me files, then resume i third possibility is to write the file to some other
filesystem (perhaps to a file on /tmp) where the sigpota has not beerxeeeded. Theafter rectifying
the quota situation, the file can bewed back to the filesystem it belongs on.

2. Administering the quota system

To st up and establish the disc quota system, there s@ksteps necessary to be performed by the
system administrator

First, the system must be configured to include the disc quota sub-sytenis done by including
the line:

options QJOTA
in the system configuration file, then runnaunfig(8) followed by a system configuration

Second, a decision as to what filesystems needv® dptas applied needs to be madésually
only filesystems that house users’ home directories, or other user files, will need to be subjected to the
guota system, though it may also ygaseful to also includéusr. If possible,/tmp should usually be free
of quotas.

Having decided on which filesystems quotas need to be set upon, the administrator should then allo-
cate the wailable space amongst the competing needsv this should be done is @y) beond the scope
of this document.

Then, theedquotg8) command can be used to actually set the limits desired upon eadhser a
number of users are to bevgi the same quotas (a common occurrence)-thawitch to edquota will
allow this to be easily accomplished.

Once the quotas are set, ready to operate, the system must be informed to enforce quotas on the
desired filesystemsThis is accomplished with thegpuotaon(8) command.Quotaonwill either enable quo-
tas for a particular filesystem, or with tha switch, will enable quotas for each filesystem indicated in
letc/fstabas using quotasSeefstab(5) for details. Most sites using the quota system, will include the line

/etc/quotaon -a

in /etc/rc.local

Should quotas need to be disabled, guotaof(8) command will do that, leever, should the
filesystem be about to be dismounted, uheun{8) command will disable quotas immediately before the
filesystem is unmountedrhis is actually an &ct of theumouni2) system call, and it guarantees that the
guota system will not be disabled if the umounuid fail because the filesystem is not idle.

Periodically (certainly after each reboot, and when quotas are first enabled for a filesystem), the
records retained in the quota file should be cbédbr consistencwith the actual number of blocks and
files allocated to the usefmhe quotadhied (8) command can be used to accomplish thigs not necessary
to dismount the filesystem, or disable the quota system to run this command, thougteofilemsststems
inaccurate results may occufhis does no real harm in most cases, another rguathdhed when the
filesystem is idle will certainly correct gimaccurag.

* See also the documenBuilding 4.2BSD UNIX Systems with Config’
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The supetuser may use thguota(1) command toxamine the usage and quotas of aser and the
repquota(8) command may be used to check the usages and limits for all users on a filesystem.

3. Someimplementation detail.

Disc quota usage and information is stored in a file on the filesystem that the quotas are to be applied
to. Corventionally, this file isquotasin the root of the filesystemwWhile this name is not kmm to the
system in ay way, seveaal of the user kel utilities "know" it, and choosing gnother name wuld not be
wise.

The data in the file comprises an array of structuresxéddey uid, one structure for each user on
the system (whether the user has a quota on this filesystem oifrib.uid space is sparse, then the file
may hae toles in it, which wuld be lost by cogng, so it is best towvaid this.

The system is informed of theistence of the quota file by tisetquotg2) system call.lt then reads
the quota entries for each user currentlywacthen for ay files open wned by users who are not currently
active. Each subsequent open of a file on the filesystem, will be accompanied by a pairing with its quota
information. Inmost cases this information will be retained in core, either because the usenvmgthe
file is running some process, because other files are epaeddiy the same user because some file
(perhaps this one) as recently accesseth memory the quota information isdpt hashed by usét and
filesystem, and retained in an URchain so recently released data can be easily reclaitméakmation
about those users whose last process has recently terminated is also retainedhin this w

Each time a block is accessed or released, and each time an inode is allocated or freed, the quota sys-
tem gets told about it, and in the case of allocations, gets the opportunity to object.

Measurements lra siown that the quota code usesexywsmall percentage of the system cpu time
consumed in writing a meblock to disc.
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