
NAME

hpm – executionprogramduringperformancehardwareMonitors

SYNOPSIS

hpm [-d [] -g group [] -o file [] -p [] -r [] -V] program [args]

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

The hpm writtenbecanprogramYourexecutes.programyourwhileperformancemachinemonitorsutility
VirtualParallelofusemakecannotitthoughsystem,operatingUNICOStheunderavailablelanguageanyin

software.message-passing(PVM)Machine hpm outputitswritesandprogramswholeonlyforresultsgives
error.standardto

The hpm options:followingtheacceptsutility

-d wall-clockonbasedareratessomemode;dedicatedinrunthoughasratesadditionalDisplays
time.CPUnottime,

autotasked,isprogramuser’sthewhenconcurrencyofestimateroughagivetimesThese
Theexact.betoconsideredbenotshouldratesdisplayedThemacrotasked.ormicrotasked,

extrathewithcombinedmonitored,betocodetheexecutetorequiredtimewall-clockextra
thenotifytoneededtimewall-clock hpm easilycandone,iscommanduser’sthethatutility

code.theexecuteactuallytoneededtimewall-clocktheexceed

theusetime,wall-clockversustimeexecutionofmeasurementsprecisemoreneedyouIf
atexpert theorcommand(1) ja aonprogramyourruntopossibleisItcommand.(1)

theunderormachinededicated ded underrunningevenHowever,command.(8) ded aonor
timings.dedicatedexactguaranteecannotstillmachinededicated

-g group C90CRAYthetoapplynotdoesoptionThisused.betogroupmonitorhardwaretheofNumber
(HPM)MonitorPerformanceHardwareoneonlyhavetheybecauseseriesT90CRAYtheor

Thegroup. group values:followingtheofonebecanargument

0 (default)summaryExecution
1 conditionsissueHold
2 activityMemory
3 summaryinstructionandeventsVector

-o file default,By hpm specified,isoptionthisIferror.standardtooutputitswrites hpm itswrites
asspecifiednamefilethetooutput file.

-p childanyforinformationperformanceallexcludesandprogramthejustforresultsDisplays
processes.
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-r assuchtoolsbypostprocessingforsuitableoutput,raw-formataGenerates perfview and(1)
awk theSee(1). ApplicationsVectorParalleltoGuide SGpublicationResearchCray, – for2182,

format.thisofdescriptiona

-V ofversioncurrenttheDisplays hpm notice.copyrightshortaaswellas,

program run.betofileExecutable

args toArguments program.

NOTES

systems.PVPCrayoncode(PVM)MachineVirtualParallelwithworknotdoesHPM

not(doesuserstypicalbyruncommonlymostgroupthe0,isgroupmonitorhardwarecounterdefaultThe
series).T90CRAYorC90CRAYthetoapply

theUsingdevice.monitorperformancehardwaretheusesalsoPerftraceutilityperformanceThe
libperf.a withlibrary hpm both.forresultsunusablegeneratemay

rates.megaflopreport3and0groupssystems,series)T90CRAYandC90CRAY(exceptPVPCrayOn
ormicrotasked,autotasked,anofexecutionconcurrentreflectnotdoratesmegaflopthesedefault,By

Whensecond.wall-clockpernotandsecondCPUpercalculatedaretheysinceprogram,macrotasked
bysecondswall-clockusethatratesinformativemoreobtaincanyouprogram,multitaskedarunning

thespecifying -d underdescribedasoption,thisusingforconsiderationsspecialthenoteHowever,option.
the -d previously.option

theindetailindiscussedareimplicationstheirandstatisticsHPMtheofmeaningsThe ParalleltoGuide
ApplicationsVector SGpublicationResearchCray, – 2182.

factors,otherandoverheadsysteminvariationsofBecause hpm repeatable.preciselybenotmaystatistics
thebydisplayedandgatheredstatisticsThe hpm information,accountingasconstruedbenotshouldutility

exact.betoconsideredbetheyshouldnor

EXAMPLES

fourallreceivetotimesfourprogramaexecuteexamplesfollowingthesystems,PVPCrayFor1:Example
filetheingroupsmonitorhardware prog.hpm isexecutionprogramoneonlythatshowsexamplelastThe.

series.T90CRAYandC90CRAYtheonneeded

series):T90CRAYorC90CRAYtheon(exceptshellKornorshellStandard

g.fprof90$
pmg.hpro2>>t.ou./a-g0hpm$
pmg.hpro2>>t.ou./a-g1hpm$
pmg.hpro2>>t.ou./a-g2hpm$
pmg.hpro2>>t.ou./a-g3hpm$
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series):T90CRAYorC90CRAYtheon(exceptshellC

g.fprof90%
pmg.hpro&>)t.ou./a-g0hpm(%
pmg.hpro&>>)t.ou./a-g1hpm(%
pmg.hpro&>>)t.ou./a-g2hpm(%
pmg.hpro&>>)t.ou./a-g3hpm(%

shells):(allseriesT90CRAYorC90CRAY

g.fprof90$
t.ou./ahpm$

generatesseries)T90CRAYorC90CRAYthefor(notexampleshellstandardfollowingThe2:Example
thewithoutputtheprocessesthenanddataraw-format perfview commandtheseAftercommand.(1)

lines, perfview interactively.runs(1)

g.cprocc$
ta.daraw2>t.ou./a-r-g0hpm$
ta.daraw2>>t.ou./a-r-g3hpm$

ta.darawewfviper$

thewritesseries)T90CRAYorC90CRAYthefor(notexamplefollowingThe3:Example hpm atodata
byprocessingforfile perfview(1):

g.cprocc$
t.ou./a-ra.0dat-o-g0hpm$
t.ou./a-ra.3dat-o-g3hpm$
adatrf.>pea.3data.0datcat$

ewfviper$

ALSOSEE

atexpert(1), awk(1), csh(1), ja(1), perfview(1), sh(1)

hpm thein(4) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014

performance(7), perftrace online)only(available(7)

ded thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

ApplicationsVectorParalleltoGuide SGpublicationResearchCray, – theallofdescriptionsfor2182,
toolstuningperformance

non-CRItodocumentationthisofdisseminationProprietary;ResearchCrayaremanualsfollowingThe
ofExportagreement.nondisclosureaandpresidentviceappropriatethefromapprovalrequirespersonnel

Assurance.ofLetterarequiremaycategorythisininformationtechnical
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NAME

iconv – conversionCodeset

SYNOPSIS

-ficonv fromcode -t tocode [file .]..

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4

DESCRIPTION

The iconv incharactersofencodingtheconvertsutility file thewritesandanothertocodesetonefrom
output.standardtoresults

8859-1:1987ISOtheforexample,(forvaluessingle-byteincludemaycodeseteitherinencodingsCharacter
standard).6937:1983ISOtheincharacterscertainforexample,(forvaluesmultibyteorcharacters)standard

ofmembersvalidnotarethatthose(eitherstreaminputtheincharactersinvalidspecifyingofresultsThe
the fromcode invaluecorrespondingnohavethatthoseor tocode documentation.systemtheinspecifiedare)

The iconv operands:andoptionsfollowingtheacceptsutility

-f fromcode forvaluesValidfile.inputtheofcodesettheIdentifies fromcode systemtheinspecifiedare
documentation.

-t tocode forvaluesValidfile.outputtheforusedbetocodesettheIdentifies tocode inspecifiedare
documentation.systemthe

file Iftranslated.betofileinputtheofnamepathA file used.isinputstandardtheomitted,is

ofexecutiontheaffectvariablesenvironmentfollowingThe iconv:

LANG Ifnull.orunsetarethatvariablesinternationalizationtheforvaluedefaultaProvides
LANG defaultimplementation-specificthefromvaluecorrespondingthenull,orunsetis

setting,invalidancontainsvariablesinternationalizationtheofanyIfused.bewilllocale
defined.beenhadvariablestheofnoneifasbehavewillutilitythe

LC_ALL internationalizationothertheallofvaluestheoverridesvalue,stringnonemptyatosetIf
variables.

LC_CTYPE charactersasdatatextofbytesofsequencesofinterpretationtheforlocaletheDetermines
translationDuringarguments).incharactersmultibytetoopposedassingle-example,(for

theofusethebysupersededisvariablethisfile,theof fromcode option-argument.

LC_MESSAGES diagnosticofcontentsandformattheaffecttousedbeshouldthatlocaletheDetermines
error.standardtowrittenmessages
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NLSPATH ofprocessingtheforcatalogsmessageoflocationtheDetermines LC_MESSAGES.

STATUSEXIT

returned:arevaluesexitfollowingThe

completion.Successful0

> occurred.errorAn0

EXAMPLES

fileofcontentstheconvertsexamplefollowingThe mail.x400 codesetstandard6937:1983ISOthefrom
filetheinresultsthestoresandcodeset,standard8859-1:1987ISOtheto mail.local:

local.lmai>400l.xmai859IS8-t937IS6-fnvico

ALSOSEE

gencat(1)
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NAME

id – namesandIDsgroupanduserPrints

SYNOPSIS

id [user]
-Gid [-n [] user]
-gid [-n [] -r [] user]
-uid [-n [] -r [] user]
-aid [user]

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,
(extensionsCRI -a option)

DESCRIPTION

noIf user thespecified,is id groupandusercorrespondingtheandIDsgroupanduserthewritesutility
arebothmatch,notdoIDsrealandeffectivetheWhenoutput.standardtoprocessinvokingtheofnames

written.

If user theofIDsgroupandusertheprivileges,appropriatethehasprocessinvokingtheandspecifiedis
IDs.realtoidenticalbetoassumedareIDseffectivecase,thisInwritten.areuserselected

alsoareaffiliationsgroupsupplementarythesystem,underlyingthebysupportedaregroupsmultipleIf
written.

The id options:followingtheacceptsutility

-a name.andIDaccountcurrentthePrints

-g ID.groupeffectivetheonlyPrints

-G groupdistinctonethanmoreIfonly.supplementary)andreal,(effective,IDsgroupdifferentallPrints
affiliation.eachprintsutilitytheexists,affiliation

-n ID.numericthethanrathergroup,orusertheofnamethePrints

-r ID.effectivethethanratherID,realthePrints

-u ID.usereffectivetheonlythePrints
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NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system, secadm shell-redirectedwritetoallowedenvironment,shelladministratorprivilegedaIn
file.anytooutput

sysadm restrictions.labelsecuritytosubjectisoutputShell-redirected

theIf PRIV_SU file.anytooutputshell-redirectedwritecanusersupertheenabled,isoptionconfiguration

WARNINGS

The -Gnid asoutputsametheproducescommand /usr/ucb/groups theuseshouldUsers. id utility
thebecause groups release.UNICOSfutureainremovedbemayutility

STATUSEXIT

The id values:followingtheofonewithexitsutility

completion.Successful0

> occurred.errorAn0

EXAMPLES

names:andIDsgroupanduseryourprintsexamplefollowingThe

$ id
e)urc(so,24rs)ileomp7(c,71rp)llg8(a=50upsgro)cct1(a=10gidy)mar54(=10uid

FILES

/etc/udb limitscontrolusercontainsthatfilevalidationUser

/etc/group IDsgroupandnamesgroupcontainthatfilesGroup

ALSOSEE

groups(1B)

getuid thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

group(5), udb thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS ResearchCray,
SRpublication – 2014
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NAME

ipcrm – IDmemorysharedorset,semaphorequeue,messageaRemoves

SYNOPSIS

ipcrm [-m shmid [] -M shmkey [] -q msqid [] -Q msgkey [] -s semid [] -S semkey]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The ipcrm identifiers.memorysharedorsets,semaphorequeues,messagemoreoroneremovescommand

The ipcrm options:followingtheacceptscommand

-m shmid identifiermemorysharedtheRemoves shmid segmentmemorysharedThesystem.thefrom
operation.detachlasttheafterdestroyedareitwithassociatedstructuredataand

-M shmkey keywithcreatedidentifier,memorysharedtheRemoves shmkey sharedThesystem.thefrom,
detachlasttheafterdestroyedareitwithassociatedstructuredataandsegmentmemory

operation.

-q msqid identifierqueuemessagetheRemoves msqid queuemessagethedestroysandsystemthefrom
it.withassociatedstructuredataand

-Q msgkey keywithcreatedidentifier,queuemessagetheRemoves msgkey destroysandsystemthefrom,
it.withassociatedstructuredataandqueuemessagethe

-s semid identifiersemaphoretheRemoves semid semaphoresofsetthedestroysandsystemthefrom
it.withassociatedstructuredataand

-S semkey keywithcreatedidentifier,semaphoretheRemoves semkey thedestroysandsystemthefrom,
it.withassociatedstructuredataandsemaphoresofset

indescribedareoperationsremovetheofdetailsThe msgctl(2), shmctl and(2), semctl theUse(2).
ipcs keys.andidentifiersthefindtocommand(1)

NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system, secadm identifier.anyremovetoAllowed

sysadm theonrestrictionslabelsecuritytosubjectidentifier,anyremovetoAllowed
restrictions.labelsecuritytosubjectisI/OShell-redirectedpath.identifier’s

)1(IPCRM)1(IPCRM

SR– 36510.02011



theIf PRIV_SU identifier.anyremovetoallowedisusersupertheenabled,isoptionconfiguration

ALSOSEE

ipcs(1)

msgctl(2), msgget(2), msgrcv(2), msgsnd(2), semctl(2), semget(2), semop(2), shmat(2),
shmctl(2), shmdt(2), shmget thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,

SRpublication – 2012

stdipc thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

ipc(5), msg(5), sem(5), shm thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS Cray,
SRpublicationResearch – 2014

ipc onlyOnline(7)
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NAME

ipcs – statusfacilities(IPC)communicationinterprocessReports

SYNOPSIS

ipcs [-a [] -b [] -c [] -e [] -m [] -o [] -p [] -q [] -s [] -t]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The ipcs Withoutfacilities.(IPC)communicationinterprocessactiveaboutinformationprintscommand
thatsetssemaphoreandmemory,sharedqueues,messageforformatshortinprintedisinformationoptions,

system.theinactivecurrentlyare

supplied.optionsthebycontrolledisdisplayedisthatinformationThe

-m segments.memorysharedactiveaboutinformationPrints

-q queues.messageactiveaboutinformationPrints

-s sets.semaphoreactiveaboutinformationPrints

If -q, -m or, -s arethreetheseofnoneIfprinted.isindicatedthoseonlyaboutinformationspecified,are
informationdetailedForoptions.followingthetosubjectprintedisthreeallaboutinformationspecified,

anabout ipcs theseelisting, ipcs section.InformationListing

-a fornotationshorthandais(Thisoptions.printallUses -b, -c, -o, -p and, -t.)

-b forqueueonmessagesinbytesofnumbermaximumsize:allowablebiggestoninformationPrints
forseteachinsemaphoresofnumberandmemory,sharedforsegmentsofsizequeues,message

semaphores.

-c name.groupandnamelogincreator’sPrints

-e fieldstheasflagcompartmentandlevel,securityflag,(ACL)listcontrolaccesstheProvides
facility’stheset,iscompartmentoneleastatWhenfield.modethefollowingimmediately

(signplusaasdisplayedisflagcompartment + aWhenlevel.securityfacility’sthetoadjacent)
letteraasappearsflagACLitsACL,associatedanhasfacility a Afield.modethetoadjacent

(asteriskanhaslevelsecuritywildcardahasthatfacility * level.securityitsfordisplayed)

-o bytesofnumbertotalandqueuetheonmessagesofnumberusage:outstandingoninformationPrints
segments.memorysharedtoattachedprocessesofnumberandmessagesthosein

-p lastofIDprocessmessage,asendtoprocesslastofIDprocessinformation:numberprocessPrints
lastofIDprocessandprocess,creatingofIDprocessqueues,messageonmessageareceivetoprocess

segments.memorysharedondetachorattachtoprocess
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-t allforpermissionsaccessthechangedthatoperationcontrollasttheoftimeinformation:timePrints
lastoftimefacilities, msgsnd lastand(2) msgrcv lastoftimequeues,messageon(2) shmat and(2)

last shmdt lastoftimememory,sharedon(2) semop semaphores.on(2)

ipcs InformationListing
aninheadingscolumnthelistssectionThis ipcs thebyproducedinformationthedescribesandlisting

ipcs forexceptfollowsasarecommandthisbyproducedinformtionandheadingsdefaultThecommand.
example,(forparenthesesinoptionswithdescribedthose CREATOR optionstheexceptions,theseIn).

appear.toheadingcorrespondingthecausenamed

DescriptionHeading

T facility:theofType

q queueMessage

m segmentmemoryShared

s Semaphore

ID entry.facilitytheforidentifierThe

KEY toargumentanasusedkeyThe msgget(2), semget or(2), shmget facilitythecreateto(2)
entry.

tochangedissegmentmemorysharedaofkeyTheNOTE: IPC_PRIVATE segmentthewhen
it.detachsegmentthetoattachedprocessesalluntilremovedbeenhas

MODE asinterpretedarethatcharacters12ofconsistsmodeTheflags:andmodesaccessfacilityThe
following:theofonearecharactersthreefirstThefollows.

P memorysharedorset,semaphorequeue,messagetheforenabledisfacilitypersistentThe
segment.

R aonwaitingisprocessA msgrcv operation.(2)

S aonwaitingisprocessA msgsnd operation.(2)

- set.notisflagspecialcorrespondingThe

thetoreferssetfirstTheeach.bits3ofsetsthreeasinterpretedarecharacters9nextThe
facilitytheofgroupusertheinothersofpermissionstoreferssetnextthepermissions;owner’s

indicatescharacterfirsttheset,eachWithinothers.alltoreferssetlasttheandentry;
entry,facilitythealterorwritetopermissionindicatescharactersecondtheread,topermission

unused.currentlyischaracterlasttheand

follows:asindicatedarepermissionsThe

r granted.ispermissionRead

w granted.ispermissionWrite

a granted.ispermissionAlter

- granted.notispermissionindicatedThe

)1(IPCS)1(IPCS

SR368 – 10.02011



OWNER entry.facilitytheofownertheofnameloginThe

GROUP entry.facilitytheofownertheofgrouptheofnamegroupThe

CREATOR (-a, -c entry.facilitytheofcreatortheofnameloginThe)

CGROUP (-a, -c entry.facilitytheofcreatortheofgrouptheofnamegroupThe)

CBYTES (-a, -o messageassociatedtheonoutstandingcurrentlymessagesinbytesofnumberThe)
queue.

QNUM (-a, -o queue.messageassociatedtheonoutstandingcurrentlymessagesofnumberThe)

QBYTES (-a, -b associatedtheonoutstandingmessagesinallowedbytesofnumbermaximumThe)
queue.message

LSPID (-a, -p queue.associatedthetomessageasendtoprocesslasttheofIDprocessThe)

LRPID (-a, -p queue.associatedthefrommessageareceivetoprocesslasttheofIDprocessThe)

STIME (-a, -t queue.associatedthetosentwasmessagelastthetimeThe)

RTIME (-a, -t queue.associatedthefromreceivedwasmessagelastthetimeThe)

CTIME (-a, -t changed.orcreatedwasentryassociatedthewhentimeThe)

NATTCH (-a, -o segment.memorysharedassociatedthetoattachedprocessesofnumberThe)

SEGSZ (-a, -b segment.memorysharedassociatedtheofsizeThe)

CPID (-a, -p entry.memorysharedtheofcreatortheofIDprocessThe)

LPID (-a, -p segment.memorysharedthedetachorattachtoprocesslasttheofIDprocessThe)

ATIME (-a, -t segment.memorysharedassociatedthetocompletedwasattachlastthetimeThe)

DTIME (-a, -t segment.memorysharedassociatedtheoncompletedwasdetachlastthetimeThe)

NSEMS (-a, -b entry.semaphorethewithassociatedsettheinsemaphoresofnumberThe)

OTIME (-a, -t thewithassociatedsettheoncompletedwasoperationsemaphorelastthetimeThe)
entry.semaphore

NOTES

whilechangecanThings ipcs itwhenonlyaccuratebetoguaranteedisgivesitinformationtherunning;is
retrieved.was

greaterislabelsecurityactivewhosefacilitiesIPCforoutputseecanuserauthorizedappropriatelyanOnly
user.theofthatthan

followingtheassignediswhousera(PAL),listassignmentprivilegeawithinstallediscommandthisIf
shown:actiontheperformtoallowediscommandthisofexecutionupontextprivilege

ActionTextPrivilege

showall facilities.IPCallforoutputseetoAllowed
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theIf PRIV_SU facilities.IPCallforoutputseetoallowedisusersupertheenabled,isoptionconfiguration

FILES

/dev/Rmem structuresdataKernel

/etc/group namesGroup

/etc/passwd namesUser

/etc/udb information(UDB)databaseUser

/etc/udb.public informationpublic(UDB)databaseUser

ALSOSEE

ipcrm(1)

msgctl(2), msgget(2), msgrcv(2), msgsnd(2), semctl(2), semget(2), semop(2), shmat(2),
shmctl(2), shmdt(2), shmget thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,

SRpublication – 2012

stdipc thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

ipc(5), msg(5), sem(5), shm thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS Cray,
SRpublicationResearch – 2014

ipc onlyOnline(7)
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NAME

ispell – fileaforspellingCorrects

SYNOPSIS

ispell [file .]..
ispell [-l  -D  -E]
spell [+local_file [] file .]..

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

FSF

DESCRIPTION

The ispell Whenwords.ofspellingcorrectthefindtoandfile,aintyposcorrecttoyouhelpsprogram
dictionary,theinnotisthatwordawithpresented ispell possibilities.offers

usetowaybestThe ispell topicinfotheseemode,thisaboutdocumentationForEmacs.GNUwithis
"ispell."

ispell isusagecommonmostthecase,thisInitself.byusedbealsocan "ispell filename." If
ispell screen.theoftoptheatprintediswordthedictionary,theinnotisthatwordafinds ispell

letter,extraormissingaletter,singleabyonlydifferthat(wordsmissesnearfordictionarythechecksthen
oflinestwoandlines,followingtheonprintedarefoundarethatAnyletters).transposedofpairaor

reversedisplaycanterminalyourIfscreen.theofbottomtheatprintedarewordthecontainingcontext
highlighted.iswordthevideo,

thepresscanyouis,ascorrectiswordthethinkyouIf <space> thetime,onethisitaccepttokey <a>
theorfile,thisofresttheforitaccepttokey <i> Ifdictionary.privateyourinitputanditaccepttokey

thepresscanYounumber.correspondingthetypewant,youwordtheismissesneartheofone <r> key
eachandwords,intobrokenbewilltypeyoustringTheword.replacementaforpromptedbewillyouand

thepressalsocanYouchecked.bealsowillone <?> help.forkey

ispell options:followingtheaccepts

-l thewithcompatibleismodeThisoutput.standardthefromwordsmisspelledoflistaProduces
sorted.notisoutputthethatexceptprogram,spelltraditional

-D flags.withwordsPrints

-E follows:aswordsexpandedPrints
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% ispell
ntndaepeindd:wor

ntndeepeindut:abohow
^Dd:wor

ispell-u program.spelltraditionalthewithcompatiblebetotries

file corrected.betofileofName

If ispell printingandinputstandardthefromwordsreadingloopaentersitarguments,nowithstartedis
word.problemaofspellingthefindtomodethisusecanYououtput.standardtheonthemaboutmessages

usecanprogramsotherthatsoprovidedoptionsotherseveralareThere ispell indocumentationtheSee.
the ispell details.fordirectorysource

If ispell nametheusingbyexecutedis spell spelltraditionalthewithcompatiblebetotriesit,
thespecifyingbybehaviorthisgetalsocanYouprogram. -u (orfilesoflistthecase,thisInoption.

output.standardtheonproducedismisspellingsoflistalphabetizedanandchecked,isinput)standard

FILES

/usr/lib/ispell/ispell.dict dictionarySystem

$HOME/ispell.words dictionaryPrivate

ALSOSEE

emacs(1)

/usr/lib/emacs/info/ispell.texinfo
/
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NAME

ja – informationaccountingJob

SYNOPSIS

ja [[-f [] -o [] -s [-e [[]] -a acid [] -d [] -D [] -g d [] -j jid [] -l [-C [] -h []] -n names]
[-p marks [] -r [] -u uid []]] -t [] file]

ja [-m [] file]

ja [[-c[-h []] -f [] -s [-e [[]] -a acid [] -d [] -D [] -g gid [] -j jid [] -l[-C-h []] -n names]
[-p marks [] -r [] -u uid []]] -t [] file]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The ja fromtakenisinformationThisinformation.accountingsession-relatedorjob-providescommand
jobTheenabled.isaccountingjobthatprovidedwrites,kernelthewhichtofileaccountingjobthe

theeitherbecanfileaccounting file following.theindescribeddefault,theorprovideyou ja provides
currenttheandshellloginTheprocesses.terminatedaboutonlyinformation ja executedbeingcommand

byreportednotareandprocessesactiveare ja See. ps processes.activeaboutinformationfor(1)

theuseaccounting,jobenableTo ja (optionmarktheonlyspecifymayYoucommand. -m theand)
optional file exist,notdoesfileaccountingjobtheIfenabling.whenname ja doesfiletheIfit.creates

theandenabledalreadyisaccountingjobIffile.existingthetoappendedisinformationaccountingexist,
specifiednewlythefile,accountingjobactivecurrentlythethanotherfileaisspecifiednamefileoptional

file.accountingjobthebecomesfile

used:isformfollowingtheofnamedefaultaname,fileoptionalthespecifynotdoyouIf

ctjacR/.PDI$TM IDjob

The TMPDIR inexportednotisvariableenvironment at or(1) crontab jobthespecifymustYoujobs.(1)
theinnamefileaccounting at or(1) crontab otherwise,commands;(1) ja abort.will

(accountingjobofterminationnormalOn -t specified), ja jobdisablesandfileaccountingjobtheremoves
terminating.whennamesamethespecifyenabling,whennamefileoptionalthespecifyyouIfaccounting.

The ja ofpositionthewritingby(processes)commandsvariousofpositionsthemarkyouletscommand
generatingwhenmarkstheseusecanYououtput.standardtoprocessedbetorecordaccountingnextthe

reported.informationtherestricttoreports
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thewithusecanyouoptionsofgroupsthreeareThere ja command:
optionsselectionReport

([[-c [], -f [], -o [and], -s])
optionsdisableandMark

([-m [or] -t])
optionsmodifierReport

([-d [], -e [], -h [], -l [], -r [[], -a acid [], -g gid [], -j jid [], -n names [], -p marks [], -u uid]]],
[-C [and], -D])

OptionsSelectionReport
The ja theusingbyreportsofkindsfourproducecancommand -c, -f, -o and, -s firstaretheseoptions;

detail.indescribedthenandsummarized

follows:asareoptionsselectionreportfourthesummary,In

-c (reportcommandtheProduces -c and -o exclusive).mutuallyare

-f report.flowcommandtheProduces

-o (reportcommand(alternative)othertheProduces -o and -c exclusive).mutuallyare

-s report.summarytheProduces

follows:asareoptionsselectionreportfourthedetail,inDescribed

-c thespecifyyouwhenreportedarefieldsfollowingThereport.commandaProduces -c withoption
the -l thewithoroption -l and -h individualaboutstatisticsprovidefieldsTheseoptions.
processes.

NameCommand executed.wasthatcommandtheofnametheofcharacters8First

AtStarted process.theoftimeStart

SecondsElapsed process.theoftimeElapsed

SecondsCPUUser inexecutingwasitwhileconsumedprocessthetimeCPUofAmount
mode.user

SecondsCPUSys inexecutingwasitwhileconsumedprocessthetimeCPUofAmount
mode.system

LckSecWaitI/O memory.inlockedisitwhileI/OforwaitsprocessthetimeofAmount
rescheduled.isituntilblockedisprocessatimetheistimewaitI/O

toI/OrawassuchthingsforwaitingwhileblockedisprocessThe
complete.

UnlcksecWaitI/O isitwhilerescheduledisituntilblockedisprocessthetimeofAmount
I/ObufferedandbufferssystemforspentTimememory.inlockednot

included.areblocks
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MwdsAvgMemCPU isvalueThisused.processthisthatmemoryofamountAverage
timeCPUtotalthebyintegralmemorythedividingbycalculated

(system + timeCPUuser memoryaboutinformationmoreFor).
seeintegrals, AdministrationResourceUNICOS ResearchCray,

SGpublication – 2302.

MwdsAvgWMemI/O inlockedwasitwhileusedprocessthethatmemoryofamountAverage
thedividingbycalculatedisvalueTheI/O.forwaitingandmemory

memory.inlockedwhiletimewaitI/OthebyintegralmemorywaitI/O

XferredKwords thebywrittenorreadcharactersofNumber read, write, reada,
writea and, listio (seecallssystem read(2), write(2),
reada(2), writea and(2), listio(2)).

RequestI/OLog logicalAperformed.processthethatrequestsI/OlogicalofNumber
acallsprocessatimeeachperformedisrequestI/O read, write,

reada or, writea theWhencall.system listio (seecallsystem
listio thetoequalisrequestsI/Ologicalofnumberthecalled,is(2))

processed.requestsofnumberthebymultipliedstridesofnumber

RequestI/OPhy device.atowrittenorfromreadwasactuallydatatimesofNumber
andcachebuffertheinfoundrequestsincludenotdoescountThis

request.I/Oanotherwithalongretrievedrequests

HiWaterMemory Thetime.oneanyatusedprocessthememoryofamountMaximum
words.512ofunitsinreportedisvalue

StEx Seeprocess.theofstatusexitthefrombits8Lower wait morefor(2)
information.

Ni timeCPUtotalthewhenreportedprocess;theofvaluenicelastThe
(user + timeCPUsystem timeCPUtotaltheIfsecond.1thanlessis)

second1atvalueniceminimumthesecond,1toequalorthangreateris
thetocorrespondsvalueniceminimumThelisted.isonwardand

niced.wasprocessthepriorityhighest

Fl available:arevaluesfollowingTheflag.Accounting

F execute.notdidbutforkedprocessThe

S privileges.super-userusedprocessThe

indefinedareflagsaccountingThe /usr/include/sys/acct.h.

SBUs administratorsystemTheprocess.thefor(SBU)unitbillingSystem
seeinformation,moreForcalculations.SBUconfigures UNICOS

AdministrationResource SGpublicationResearchCray, – 2302.

themultitasked,isprocessaWhen -c fields.followingthecontainthatreportsproducesoption
statistics.per-processthefollowinformationmultitaskingoflinesAdditional
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NameCommand example,Forprocess.thetoconnectedwerethatprocessorsofNumber
ofvaluea CPU1# aboutinformationcontainslinethethatindicates

Likewise,it.toconnectedwasCPUoneonlywhenprocessthe 2#
CPU connected.wereCPUstwowheninformationdenotes

SecondsCPUUser thetoconnectedwasprocessthewhenseconds)(intimeCPUUser
theinspecifiedCPUsofnumber NameCommand CPUuserThefield.

time.semaphorewaitincludesfieldthisinreportedtime

Example:

CPUrUsedpseEladrteStadmanCom
sondSecsondSecAteNam

-----------------------------

4875.62511.11819:16:uta.o
1220.0CPU1#
1940.0CPU2#
1250.0CPU3#
0280.0CPU4#
1200.0CPU5#
1080.0CPU6#
3710.8CPU7#
8134.7CPU8#

example,thisIn a.out theofsumTheprogram.multitaskedais
istimeCPUusermultitasked 5.6881 thanlargeriswhich, 5.6487,
forreportedtimeCPUuserthe a.out thereflectsnumberlargerThe.

time.semaphorewaitincludestimeCPUusermultitaskedthethatfact

CPUuserper-processthesubtracttime,semaphorewaitthecalculateTo
previoustheIntimes.CPUusermultitaskedtheofsumthefromtime

5.6881istimesemaphorewaittheexample, – seconds.0.0394=5.6487

The -c and -d aboutinformationcontainthatfieldsadditionalfollowingtheproduceoptions
line.precedingtheinprocesstheforI/Odevice-specific

NameCommand Anfields.manyspanmaynameThename.accountingdeviceLogical
isvalueexample dd29deviceBlock# .

XferredKwords thebywrittenorreadcharactersofNumber read(2), write(2),
reada(2), writea and(2), listio devicethetocallssystem(2)

theinspecified NameCommand field.

RequestI/OLog theofNumber read(2), write(2), reada and(2), writea system(2)
Whendevice.thetomadecalls listio ofnumberthecalled,is(2)

thebymultipliedstridesofnumberthetoequalisrequestsI/Ological
device.theonprocessedrequestsofnumber
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-f relationshipsparent/childtheoninformationprovidesreportThisreport.flowcommandaProduces
thespecifyyouifand,processesof -l seconds).(intimesystemanduserCPUoption,

-o Thereport.command(other)alternativeanProduces -o fields,followingthecontainsreportoption
ifonlyvaluessignificantshowfieldsSeveralprocesses.individualaboutstatisticsshowwhich

stringtheotherwise,enabled;beenhasaccountingperformance NA printed.is

NameCommand executed.wasthatcommandtheofnametheofcharacters8First

AtStarted process.theoftimeStart

SecondsElapsed process.theoftimeElapsed

IDProc process.currenttheofIDProcess

ProcIDParent process.parenttheofIDProcess

SecondsCallSys seconds).(intimecallSystem

TermSecsWaitI/O whenstartingtimeofperiodtheistimewaitI/Otime;waitterminalI/O
fieldThisrescheduled.isitwhenendingandblockedisprocessa
enabledisaccountingperformanceifonlyvaluesignificantacontains

(see devacct(8)).

SecondsSwapWait ofoutswappedwhilewaitedprocessthethatseconds)(inTime
performanceifonlyvaluesignificantacontainsfieldThismemory.

(seeenabledisaccounting devacct(8)).

SwapsofNumber process.currenttheforswapsofNumber

BufMvd:BlksPhy blockatoorfromprocessthebytransferredblocksphysicalofNumber
acontainsfieldThisinterface.I/Obuffersystemtheusingbydevice

(seeenabledisaccountingperformanceifonlyvaluesignificant
devacct(8)).

RawMvd:BlksPhy afromandtoprocessthebytransferredblocksphysicalofNumber
acontainsfieldThisinterface.I/Orawtheusingbydeviceblock

(seeenabledisaccountingperformanceifonlyvaluesignificant
devacct(8)).

HiwaterMemory Thetime.oneanyatusedprocessthememoryofamountMaximum
words.512ofunitsinreportedisvalue

fractStart acontainsfieldThisdisplayed.wasmarksecondlastsinceClocks
(seeenabledisaccountingperformanceifonlyvaluesignificant

devacct(8)).
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-s Thereport.summaryaProduces -s providewhichfields,followingthecontainsreportoption
period.reportingtheforstatisticsusageaccumulated

NameFileAccountingJob
thewriteskernelthewhichtofiletheofName ja records.accounting

SystemOperating type.hardwareandversion,release,name,nodename,systemOperating

(ID)NameUser user.realtheofIDuserandName

(ID)NameGroup group.realtheofIDgroupandName

(ID)NameAccount Multipleuses.processthisthatnumberaccountandnameAccount
accounts.individualnotbutlisted,isusageIDaccount

IDJob processes.thesewithassociatedIDJob

StartsReport period.reportingtheduringfirstbeganthatprocesstheoftimeStarting

EndsReport theduringcompletetolastthewasthatprocesstheoftimeEnding
period.reporting

TimeElapsed thebetweendifference(thesecondsinperiodreportingtheofDuration
times).startingandendingreport

TimeCPUUser thewhilesessionreportingtheduringusedseconds)(intimeCPUTotal
reporttoexpandedisfield(Thismode.userinwereprocesses

data.)multitasking

TimeCPUSystem thewhilesessionreportingtheduringusedseconds)(intimeCPUTotal
mode.systeminwereprocesses

(Locked)TimeWaitI/O
thewhileI/Oforwaitingspentsystemtheseconds)(intimeCumulative

memory.inlockedwereprocesses

(Unlocked)TimeWaitI/O
thewhileI/Oforwaitingspentsystemtheseconds)(intimeCumulative

memory.inlockednotwereprocesses

(Mword-second)IntegralMemoryTimeCPU
informationmoreForprocesses.allforintegralsmemorytheofSum

seeintegrals,memoryon AdministrationResourceUNICOS Cray,
SGpublicationResearch – 2302.

IntegralMemoryTimeSDS
torespectwithuseSDSofMeasuresystems)seriesELCRAYon(Not

used.wasspaceSDSthelonghow

(Mword-second)IntegralMemoryTimeWaitI/O
forwaitedprocessesthewhenusedwasmemorymuchhowofMeasure

memory.inlockedwhileI/O
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TransferredData thebywrittenorreadcharactersofnumberTotal read(2), write(2),
reada(2), writea and(2), listio inprocessesallbycallssystem(2)

period.reportingthe

(Mword)usedmemoryMaximum
time.oneatprocessanybyusedmemoryofamountMaximum

RequestsI/OLogical
ofnumberTotal read(2), write(2), reada and(2), writea(2)

sumTheperiod.reportingtheinprocessesallbyexecutedcallssystem
processedrequestsofnumberthebymultipledstridesofnumbertheof

eachfor listio total.requestI/Ologicalthetoaddediscall(2)

RequestsI/OPhysical
physicalafromwrittenortoreadwasdatatimesofnumberTotal

period.reportingtheinprocessesallbydevice

CommandsofNumber period.reportingtheduringcompletedthatcommandsofnumberTotal

UnitsBilling processes.allof(SBUs)unitsbillingsystemtheofSum

reportthesystem),MPPCrayaisthere(whereprocessorparallelmassivelyausesprocessaIf
information:additionalfollowingthecontains

TimeMPP used.wassystemMPPCraythethatsecondsCPUofnumberTotal

BitsBarrierMPP oneatusednumberlargesttheandusedbitsbarrierofnumberTotal
time.

ElementsProcessorMPP
numberlargesttheandused(PEs)elementsprocessingofnumberTotal

time.oneatused

themultitasked,isprocessaIf TimeCPUUser theusingreporttheofsection -s expandsoption
information:followingtheincludeto

TimeCPUUser reportingtheduringused(seconds)timeCPUuserofamountTotal
mode.userinwereprocessesthewhilesession

multipleforfactorsweightingdefinedhasadministratorsystemtheIf
inisvalueThisreported.alsoistimeCPUuserweightedause,CPU
bymultipliedweighttheofsumthetakingbycalculatedisItbrackets.

theinstance,thisInused.CPUsconcurrentallfortimeCPUuserthe
time.semaphorewaittheincludestimeCPUuser

timeCPUusertotalthesection,EXAMPLEStheof3ExampleIn
userweightedTheseconds.3.5826istime)semaphorewait(excluding

usetoexistsincentiveanTherefore,seconds.3.4636istimeCPU
program.thiswithmultitasking
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BreakdownMultitasking
thebyusageCPUusertheshowsbreakdowntheofpartfirstThe

Theused.CPUsconcurrentofnumber Weight and Weighted
seconds definedhasadministratorsystemtheifonlyappearcolumns

factors.weightingCPU

CPUsConcurrent Aprocess(es).thetoconnectedsimultaneouslyprocessorsofNumber
waitingbemayitorwork,realexecutingbemayprocessorconnected

semaphore.aassuchcondition,blockedaon

Weight havingforfactorweightingThe n process(es),thetoconnectedCPUs
where n theforfactorthedetermineTofield.previousthebygivenis
n theinonethefromfactorweightingcurrentthesubtractCPU,th

section,EXAMPLEStheof3ExampleInone.isthereifline,previous
CPU.firsttheasexpensiveas90%isCPUsecondthe

SecondsConnect processes.thetoconnectedwereCPUsNthatsecondsofnumberThe

SecondsCPU byusedsecondsCPUuserofnumberThe n Itprocessors.concurrent
ofnumbertheofproducttheisandtimesemaphorewaitincludes

seconds.connectthebymultipliedCPUsconcurrent

SecondsWeighed seconds.CPUtheandweighttheofproducttheseconds;CPUWeighted

statistics.summarymultitaskingshowsbreakdowntheofportionfinalThe

(Avg.)CPUsConcurrent
thetoconnectedwerethatCPUsconcurrentofnumberAverage

thebysecondsCPUtotalthedividingbycalculatedisItprocess(es).
seconds.connecttotal

(Avg.)Weight weightedtotalthedividingbycalculatedisItfactor.weightingAverage
seconds.connecttotalthebyseconds

(total)secondsConnect
breakdown.theofportionfirsttheinfoundsecondsconnecttheofSum

(total)secondsCPU
breakdown.theofportionfirsttheinfoundsecondsCPUtheofSum

(total)secondsWeighted
infoundsecondsweightedtheofsumtheseconds;CPUweightedTotal

breakdown.theofportionfirstthe

statistics.summaryincludingbreakdown,multitaskingtheforsectionEXAMPLEStheof3ExampleSee
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OptionsDisableandMark
follows:asareoptionsdisableandmarkThe

-m marktousedbecanThisoutput.standardtorecordaccountingnexttheofpositiontheWrites
thewithuselaterforfileaccountingjobthewithinpositionsvarious -p positionTheoption.

(file.accountingjobtheofend-of-informationcurrenttheofoffsetbytetheismarked -m becannot
thewithnoroptionsmodifierandselectionreportthewithused -t option.)disable

-t (accounting.job(terminates)Disables -m and -t exclusive).mutuallyare

OptionsModifierReport
asareoptionsmodifierreportTheoption.selectiononeleastatwithusedbemustoptionsmodifierReport

follows:

-d forcesavailable;ifI/O,device-specificaboutinformationProvides -l selected.beto

-e usemustyoureport;summaryextendedanGenerates -e thewith -s arefollowingTheoption.
thespecifyingbyproducedfieldsofdescriptions -e thewithoption -s fieldsTheseoption.

valuescontainfieldsSeveralperiod.reportingtheforstatisticsaccumulatedadditionalprovide
stringtheotherwise,enabled;beenhasaccountingperformanceifonly NA instead.printedis

TimeCallSystem executedprocessesthethatseconds)(intimeofamountTotal
calls.system

(Terminals)TimeWaitI/O
I/OforwaitedprocessesthethatsecondsintimeofamountTotal
onlyvaluesignificantacontainsfieldThisterminals.toandfrom

(seeenabledisaccountingperformanceif devacct(8)).

SwappedwhileTimeWait
whilewaitedprocessesthethatseconds)(intimeofamountTotal

valuesignificantacontainsfieldThismemory.ofoutswapped
(seeenabledisaccountingperformanceifonly devacct(8)).

SwapsofNumber memory.ofoutswappedwereprocessesthetimesofNumber

I/O)(BufdMovedBlocksPhysical
fromandtoprocessesbytransferredblocksphysicalofNumber

fieldThisinterface.I/Obuffersystemtheusingbydevicesblock
isaccountingperformanceifonlyvaluesignificantacontains

(seeenabled devacct(8)).

I/O)(RawMovedBlocksPhysical
fromandtoprocessesbytransferredblocksphysicalofNumber

acontainsfieldThisinterface.I/Orawtheusingbydevicesblock
(seeenabledisaccountingperformanceifonlyvaluesignificant

devacct(8)).

-C thewithusedbemusttime;connectwithtimeswaitI/OReplaces -l option.
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-h intime,oneatusedprocessthememoryofamountlargestthewithdataI/OphysicalReplaces
thebothwithonlyUsedunits.512-word -c and -l options.

-l withusedwheninformationadditionalProvides -c or -f theifAdditionally,. -l and -c
system),MPPCrayaisthere(whererecordaccountingMPPanisthereandused,areoptions

printed:arefieldsMPPthree

execution.binaryforprocessthebyusedseconds)(intimeCPUofAmounttimeCPU

used.(PEs)elementsprocessingofNumberPEs

second)perbits(inflowprocesscontroltousedbitsbarrierofNumberbitsBarrier

-r printed.areheadersnomode,Raw

-a acid (IDaccountthisforisReport acid only.)

-g gid (IDgroupthisforisReport gid only.)

-j jid (IDjobthisforisReport jid only.)

-u uid (IDuserthisforisReport uid only.)

-n names inasexpressions,regularbemaythatpatternsnamesmatchingcommandsonlyShows ed(1),
occurrences.moreoroneindicatessymbol+athatexcept

-p marks itemlisteachwithrangesoflistabecanThisrange.markedthewithincommandsonlyShows
form:followingthehaving

. positioncurrentprecedingcommandFirst
m1 markfollowingcommandFirst
m1: EOFandmarkthebetweencommandsAll
m1:m2 markstwothebetweencommandsAll
:m1 marktheandBOFbetweencommandsAll
: (default)EOFandBOFbetweencommandsAll

theSee -m marks.obtaintohowoninformationforoption

-D written,andreadbytesofnumbertheassuchinformation,Tapeusage.daemontapeonReports
isdevicetapetheafteravailableisinformationReservationunloads.tapetheafteravailableis

released.

NOTES

thewithbreakdownsmultitaskingFor -c and -s theifmultitaskedbetoconsideredareprocessesoptions,
occurred.overlapexecutionactualifandmultitaskedwasprogram
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CAUTIONS

accountingwhichchoosingofoptionthehasadministratorsystemasystem,operatingUNICOStheIn
thetowrittenarerecords pacct offturnmayadministratorsSystemrequired.isrecordbasetheOnlyfile.

theinrecords pacct records.certainkeepingofexpensetheandspacedisksavetofile

theinonturnednotisrecordaccountinganIf pacct informationrecord’sthatgeneratecannotuserafile,
thewith ja withinformationdesiredthegeneratetoorderIncommand. ja mustadministratorsystema,

theinrecord(s)necessarytheonturn pacct period.timespecifiedaforfile

EXAMPLES

theofusagetheshowexamplestwofollowingThe -m and -p shellKornandshellstandardwithoptions
variables.

1:Example

gtinounaccjobeabl#enja
.

(. commandsMiscellaneous )
.

onitipostrencure’sfilgtinounaccjobrk#ma-m‘‘jam1=
.

(. interestspecialofCommands )
.

onitipostrencure’sfilgtinounaccjobrk#ma-m‘‘jam2=
.

(. commandsMiscellaneous )
.

m2kmartom1kmarmfroortrepdmancomint#pr2:$m$m1-cpja
eabldisandnsiosesireentforortrepymarsumint#pr-stja

gtinounaccjob
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2:Example

gtinounaccjobeabl#enja
.

(. commandsMiscellaneous )
.

onitipostrencure’sfilgtinounaccjobrk#ma-m‘‘jam1=
.

(. interestspecialofCommands )
.

EOFtokmarmfroortrepdmancomint#pr:$m1-cpja
.

(. commandsMiscellaneous )
.

eabldisandnsiosesireentforortrepymarsumint#pr-stja
gtinounaccjob

isexamplefollowingThe3:Example -sja process:multitaskedaforoutput

ortRepymarSum-gtinounAccJob
===============================

ctjac:eNameFilgtinounAccJob
C90YCRA.11tjai.2e8.0hot025sn4:temSysingratOpe

0)(10ruse:)(IDeNamrUse
)(10pugr:)(IDeNamupGro
0)(10ruse:)(IDeNamtounAcc

1827:IDJob
5851:08:9427/07/:rtsStaortRep
1052:08:9427/07/:sEndortRep

sondSec12:eTimdpseEla
sondSec]6363.4[8263.5:eTimCPUrUse

ownakdBreingasktitMul

s])ondsectedigh[WesondsecCPU=sondsectnecCon*t]igh[WesCPUntrrencu(Co
---------------------------------------------------------------

]7932.1[7932.1=7932.1*0]1.0[1
]6820.4[9290.4=4640.2*0]1.9[2
]5690.7[4100.8=8030.2*0]2.7[3
]5770.0[6790.0=1700.0*0]3.4[4

s])ondsectedigh[WesondsecCPU=sondsectnecCon*t]igh[WesCPUtrencurCon
)tal(to)tal(to)tal(tog.)(Avg.)(Av

--------------------------------------------------------------

]6223.4[8113.5=2312.7*7]1.2[21.3
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sondSec8120.0:eTimCPUtemSys
sondSec8780.0:d)cke(LoeTimtWaiI/O
sondSec3370.0:)kedloc(UneTimtWaiI/O

sondsecrd-Mwo5511.3:alegrIntoryMemeTimCPU
sondsecrd-Mwo0000.0:alegrIntoryMemeTimSDS
sondsecrd-Mwo4240.0:alegrIntoryMemeTimtWaiI/O

rdsMWo0380.0:ederrnsfTraaDat
rdsMWo8440.4:duseorymemmimuMax

19:tsuesReqI/OlicaLog
12:tsuesReqI/OalsicPhy
2:dsmanComofberNum

0000.0:tsUniglinBil

ALSOSEE

acctcom(1), at(1), crontab(1), ed(1), ps(1), sh(1)

exec(2), fork(2), listio(2), read(2), reada(2), wait(2), write(2), writea thein(2) UNICOS
ManualReferenceCallsSystem SRpublicationResearchCray, – 2012

devacct thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

AdministrationResourceUNICOS SGpublicationResearchCray, – 2302
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NAME

jobs – sessioncurrenttheinjobsofstatusDisplays

SYNOPSIS

jobs [-l [] -n [] job_id .]..
-pjobs [-n [] job_id .]..

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,
(extensionAT&T -n option)

DESCRIPTION

The jobs (seeenvironmentexecutionshellcurrenttheinstartedwerethatjobsofstatusthedisplaysutility
sh When(1)). jobs oflistthefromIDprocessitsremovesshellthejob,aofstatusterminationthereports
those " environment.executionshellcurrenttheinknown "

The jobs operand:andoptionsfollowingtheacceptsutility

-l job,currentnumber,jobtheincludesinformationThisjob.eachaboutinformationmoreLists
job.theformedthatcommandtheandstate,ID,groupprocess

-n notified.lastsinceexitedorstoppedhavethatjobsonlyDisplays

-p jobs.specifiedtheofleadersgroupprocesstheforIDsprocesstheonlyDisplays

job_id noIfdisplayed.bewillstatusthewhichforjobstheSpecifies job_id statusthegiven,isoperand
theinsubsectionJobstheSeedisplayed.isjobsallforinformation sh aforpageman(1)

offormattheofdescription job_id.

thedefault,By jobs jobsallandjobs,backgroundrunningjobs,stoppedallofstatusthedisplaysutility
shell.thebyreportedbeennothaveandchangedhasstatuswhose

thespecifyyouIf -p ID:processeachforlineoneofconsistsoutputtheoption,

"< IDprocess >\n"

theifOtherwise, -l form:theoflinesofseriesaisoutputthespecified,notisoption

"[<job-number>] <current <> state <> command>\n"

follows:asarefieldsThe
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<current> characterThe + thefordefaultaasusedbewouldthatjobstheidentifies bg or(1) fg(1)
theusingjobthisspecifyalsocanyouutilities; job_id "%+" or "%%" characterThe. -

youexit;towerejobdefaultcurrenttheifdefaultthebecomewouldthatjobstheidentifies
theusingjobthisspecifyalsocan job_id "%-" aisfieldthisjobs,otherFor. <space> At.
withidentifiedbecanjobonemost, + withidentifiedbecanjobonemostatand - anyIf.

exist,jobssuspendedtwoleastatIfjob.suspendedaisjobcurrenttheexists,jobsuspended
job.suspendedaisalsojobpreviousthe

<job-number> thetogroupprocesstheidentifytousedbecanthatnumberA wait(1), fg(1), bg and(1),
kill numberjobtheprefixingbyjobtheidentifycanyouutilities,theseUsingutilities.(1)
with %.

<state> locale):POSIXthe(instringsfollowingtheofOne

Running hasandsignalabysuspendedbeennothasjobthethatIndicates
exited.not

Done zero.statusexitreturnedandcompletedjobthethatIndicates

(Done code) withexiteditthatandnormallycompletedjobthethatIndicates
status,exitnonzerospecifiedthe code.

Stopped
(SIGTSTP)Stopped signal.SIGTSTPthebysuspendedwasjobthethatIndicates

(SIGSTOP)Stopped signal.SIGSTOPthebysuspendedwasjobthethatIndicates

(SIGTTIN)Stopped signal.SIGTTINthebysuspendedwasjobthethatIndicates

(SIGTTOU)Stopped signal.SIGTTOUthebysuspendedwasjobthethatIndicates

<command> shell.thetogivenwasthatcommandassociatedtheSpecifies

thespecifyyouIf -l thebeforeinsertedisIDgroupprocessthecontainsthatfieldaoption, <state> field.

NOTES

The jobs (shellstandardthetoutilitybuilt-inaispagemanthisindescribedutility sh executableAn(1)).
inavailableisutilitythisofversion /usr/bin/jobs.

STATUSEXIT

The jobs values:followingtheofonewithexitsutility

completion.Successful0

> occurred.errorAn0

ALSOSEE

bg(1), fg(1), kill(1), sh(1), wait(1)
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NAME

join – filesoflinesspecifiedJoins

SYNOPSIS

join [-a file_number  -v file_number [] -e string [] -o list [] -t char [] -1 field [] -2 field]
file2file1

releases:futureinsupportedbenotmayversion;Obsolescent

join [-a file_number [] -e string [] -j field [] -j1 field [] -j2 field [] -o list [.].. -t char] file2file1

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The join oflinesthebyspecifiedrelationstwotheoutputstandardonjoinsutility file1 and file2 If. file1
or file2 is - used.bewillinputstandard,

file1 and file2 betoaretheywhichonfieldstheonsequenceASCII-collatingincreasinginsortedbemust
line.eachinfirsttheusuallyjoined,

inlinesofpaireachforoutputtheinislineOne file1 and file2 outputThefields.joinidenticalhavethat
fromlinetheofrestthefield,commontheofconsiststypicallyline file1 fromlinetheofresttheand, file2.

aareseparatorsfieldinputdefaultThe <space>, <tab> or, <newline> multiplecase,thisIncharacter.
separatorfieldoutputdefaultTheignored.areseparatorsleadingandseparator,fieldoneascountseparators

ais <space>.

argumentuseoptionsfollowingtheofSome file_number eithertoreferring2,or1beshouldargumentThis.
file1 or file2 Therespectively., join options:followingtheacceptsutility

-a file_number fileinlineunpairableeachforlineaproducesoutput,typicalthetoadditionIn
file_number where, file_number 2.or1is

-e string stringwithfieldsoutputemptyReplaces string.

-j field toEquivalent -1 field -2 field.

-j1 field toEquivalent -1 field.

-j2 field toEquivalent -2 field.
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-o list inspecifiedfieldsthecompriseslineoutputEach list formthehaswhichofelementeach,
m.n (n andnumber,fileais m jointherepresents(0)zeroElementnumber).fieldais

requested.specificallyunlessprintednotisfieldcommonThefield. list singleais
argumenttheversion,obsoletetheinHowever,argument.linecommand list becan

line.commandtheonargumentsmultiple

-t char characterUses char ofappearanceEveryseparator.aas char significant.islineain
Character char output.andinputbothforseparatorfieldtheasusedis

-v file_number inlineunpairableeachforonlylineaproducesoutput,defaulttheofInstead file_number,
where file_number bothspecifyyouIf2.or1is 1-v and 2-v arelinesunpairableall,
output.

-1 field theonJoin field 1.withstartFields1.fileoffieldth

-2 field theonJoin field 1.withstartFields2.fileoffieldth

file2file1 specify.youthatfilesinputtheofnamesThe

NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system, secadm environment,shelladministratorprivilegedaInfiles.anyjointoAllowed
protections.filetosubjectnotisI/Oshell-redirected

sysadm isI/OShell-redirectedrestrictions.labelsecuritytosubjectfilesanyjointoAllowed
restrictions.labelsecuritytosubject

theIf PRIV_SU Shell-redirectedfiles.anyjointoallowedisusersupertheenabled,isoptionconfiguration
protections.filetosubjectnotisusersupertheofbehalfonI/O

STATUSEXIT

The join values:followingtheofonewithexitsutility

successfully.outputwerefilesinputAll0

> occurred.errorAn0

BUGS

ofthatissequencecollatingtheseparation,fielddefaultWith -bsort with; -t aofthatissequencethe,
sort.plain

ofconventionsThe join, sort(1), comm and(1), uniq incongruous.are(1)

)1(JOIN)1(JOIN
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thewhenconflictcausemaynumericarethatnamesFile -o names.filelistingbeforerightusedisoption

EXAMPLES

thejoinslinecommandfollowingThe1:Example passwd theandfile group theonmatchingfile,
assumedisItdirectory.logintheandname,groupthename,logintheoutputtingandID,groupnumeric

fields.IDgrouptheonsequenceASCII-collatinginsortedbeenhavefilesthethat

prouc/g/etwdassc/p/et-t:’1.62.11’1.-o3-24-1njoi

theusingbutexample,previoustheastaskidenticaltheperformslinecommandfollowingThe2:Example
ofversionobsolescent join:

prouc/g/etwdassc/p/et-t:1.62.11.1-o3-j24-j1njoi

ALSOSEE

awk(1), comm(1), sort(1), uniq(1)

)1(JOIN)1(JOIN
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NAME

jstat – informationstatusjobDisplays

SYNOPSIS

jstat [-j jid ]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The jstat theIfjobs.activealloroneeithertopertaininginformationdisplayscommand -j isoption
format:followingthewithdisplayedbewilljobsallspecified,not

cpuorymemsdsocnpr
dmancomlimuselimuselimuselimuseerownjid
---------------------------------------

information:followingthecontainfieldsThe

jid ID.Job

owner owner.jobofnameASCII

nproc limit.anduseinprocessesofNumber

sds words.Cray512isblockAlimit.anduseinblocksofNumber

memory words.Cray512isclickAlimit.anduseinclicksofNumber

cpu limit.andusedsecondsCPUofNumber

command job.incommandcurrentofName

**** allforlimitnoindicatetousedis lim fields.

theWhen -j format:followingthewithjobspecifiedthefordisplayedareprocessesallspecified,isoption

dmancomlcaltemsysraddesizmestimeutitestatusstapid
--------------------------------------------------

information:followingthecontainfieldsThe

pid ID.Process

status (statusCurrent run or sleep).

state state.Current

utime seconds.intimeUser

stime seconds.intimeSystem

)1(JSTAT)1(JSTAT
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size clicks.inprocessofSize

addr memory.inprocessofdecimal)(inAddress

callsystem made.callsystemLast

command name.Process

NOTES

fromOutput jstat dominates.usercallingthethatlabelsecurityaatrunningprocessestorestrictedis

thewithusera(PAL),listassignmentprivilegedefaultthewithinstallediscommandthisIf showall
restrictions.outputtosubjectnotistextprivilege

If jid theforusediszeronumber,anotis jid.

ofpermissionsthehavemustYou /unicos correctly.executetocommandthisfororderin644toset
causemaycorrectlysetpermissionshavetoFailure jstat messagetheissueto deniedpermission .

ALSOSEE

privtext(1), ps(1)

SystemsbasedVModelJ90CRAYforGuideAdministrationBasicUNICOS publicationResearchCray,
SG– 2416

)1(JSTAT)1(JSTAT
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NAME

kcp – directoriesandfilesremoteCopies

SYNOPSIS

kcp [-b [] -c bufsize [] -p [] -r [] -x [] -k realm [] -s bufsize [] -S tos] destinationsourcelist

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The kcp Themachines.betweenfilescopiesutility sourcelist files,localfiles,remotetorefercanargument
names.pathrelativeorabsoluteeitherofconsistcanargumentsdirectories;or

formattheinspecifiedarefilesRemote rhost:file; rhost in(describedaliasornamehostremoteais
hosts aonnamesfilesystem,ResearchCrayaonnameloginyourfromdiffersnamelogintheWhen(5)).

asspecifiedarehostremote user@rhost:file interpretedispaththename,pathfullaspecifynotdoyouIf.
ondirectoryloginyourtorelative rhost (usingquotedbecanhostremoteaonnamepathA. \, " so‘)or,

remotely.interpretedaremetacharactersthat

namefilelocalThe file (colonacontainnotmay : slashabynametheinanywhereprecededisitunless)
(/).

The kcp options:followingtheacceptsutility

-b transfer.aduringbuffersocketandbuffercopytheforsizesbuffertheDisplays

-c bufsize socketdatathebetweenwritingandreadingforusedisbufferThissize.buffercopytheSets
file.destinationorsourcetheand kcp however,size;buffercopyachoosesautomatically

Theselection.thealtercanyou -c ofargumentAnargument.anrequiresoption off turns
thebyspecifiedsizethetodefaultsbuffertheandsizingbuffercopyoff COPYBUFSIZE

#define thein tcp_config.h ofargumentAnfile. auto automatictosizingbuffersets
thattobufferthesetsargumentnumericAoperation.defaulttorelativeeffectnohasand

letterThesize. K or k The1024.ofmultipleaspecifytosizebuffernumericafollowcan
issettingdefault auto withsynonymousis0ofsizeA. auto.

-p usertheignoringfiles,sourcetheofmodesandtimesmodificationthecopiesitsinPreserves
(seemaskmodecreationfile umask destinationtheofownerandmodethedefault,By(1)).

bymodifiedfilesourcetheofmodetheotherwise,existed;alreadytheyifpreservedarefile
the umask used.ishostdestinationtheon

-r directories.arefilessourcetheofanywhennamethatatrootedisthatsubtreeeachCopies
thespecifyyouIfdirectory.abemustdestinationThe -r filessourcetheofanyandoption

directories,are kcp mustdestinationthecase,thisinname;thatatrootedsubtreeeachcopies
directory.abe

)1(KCP)1(KCP
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-x notisoptionThishosts.betweentransferringisthatinformationallofencryptionSelects
correctly.worknotdoesoptionThisCanada.andStatesUnitedtheoutsideavailable

-k realm thatSpecifies kcp inhostremotetheforticketsobtainmust realm remotetheinofinstead
bydeterminedasrealmhost’s krb_realmofhost(3K).

-s bufsize socket.datatheintransferdataforisbufferkernelThissize.buffersockettheSets kcp
Theselection.thealtercanyouhowever,size;buffersocketachoosesautomatically -s

ofargumentAnargument.anrequiresoption off theandsizingbuffersocketoffturns
ofargumentAnsize.buffersocketkerneldefaultthetodefaultsbuffer auto buffersets

setsargumentnumericAoperation.defaulttorelativeeffectnohasandautomatictosizing
letterThesize.thattobufferthe K or k aspecifytosizebuffernumericafollowcan

issettingdefaultThe1024.ofmultiple auto withsynonymousis0ofsizeA. auto.

-S tos valuethetoconnectiontheforoption(TOS)Type-of-ServiceIPtheSets tos abecanwhich,
theinfoundisthatnameTOSsymbolicaorvalueTOSnumeric /etc/iptos file.

sourcelist directories.orfiles,localfiles,remotemoreoroneSpecifies

destination directory.orfiledestinationtheSpecifies

The kcp toconnectingwhenauthenticationKerberosusesitpasswords;forpromptnotdoesutility rhost.
indescribedasisAuthorization klogin(1).

The kcp currenttheonarefilestargetnorsourceneitherwhichincopies,partythirdhandlesutility
formthetakecanalsonamesHostmachine. rname@rhost theonnameusercurrenttheusethanrather

host.remote

BUGS

thelegal,isdirectoryaonlyWhen kcp aiscopyaoftargetthewhichincasesalldetectnotdoesutility
file.

The kcp aincommandsbygeneratedisthatoutputanybyconfusedisutility .login, .profile or,
.cshrc host.remotetheonfile

ofversion4.2BSDtherunningismachinedestinationtheWhen kcp thespecifytoneedmightyou,
asnamehostanduserdestination rhost.rname.

standardtheusesconnectionsecondthecopy;third-partyaofconnectionfirsttheforonlyusedisKerberos
Berkeley rcp protocol.

The -x code.MITcurrentthewithworknotdoesoption

ALSOSEE

cp(1), ftp(1B) klogin(1), rlogin(1B), rcp version),(UCB(1) rsh(1), umask(1)

kerberos(3K), krb_realmofhost thein(3K) GuideUser’sKerberos publicationResearchCray,
SG– 2409
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NAME

kdestroy – ticketsKerberosDestroys

SYNOPSIS

kdestroy [-f [] -n [] -q]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The kdestroy filethetozeroswritingbyticketsauthorizationKerberosactiveuser’sthedestroysutility
exist,notdoesfiletickettheIfthem.containsthat kdestroy accordingly.messageadisplays

file,theoverwritingAfter kdestroy thatmessageadisplaysutilityThesystem.thefromfiletheremoves
Ifoperation.theoffailureorsuccesstheindicates kdestroy utilitythefile,ticketthedestroycannot

terminal.yourbeepingbyyouwarns

kdestroy Theseuser.theforkerneltheinstoredarethatcredentialsKerberosallinvalidatesalso
requests.(NFS)systemfilenetworkforusedarecredentials

theplacetowantwillprobablyyouhost,ResearchCrayafromobtainedarethatticketsKerberosFor
kdestroy yourincommand .logout youwhenautomaticallydestroyedbecanticketsyourthatsofile,

out.log

The kdestroy options:followingtheacceptsutility

-f message.statusthedisplayingwithoutRuns

-n expirationnormaltheiruntilvalidremainTheykernel.theinarethatcredentialsNFSthevalidKeeps
anotherexecutingbyobtainedbeonlycancredentialsNewtime. kinit command.(1)

-q tickets.thedestroynotdoesitwhenterminalyourbeepnotDoes

BUGS

rootholdtousedarefilesticketSeparatedestroyed.arefileticketcurrentuser’stheinticketstheOnly
ticketsuser’saofallotherwise,also;destroyedbemustfilesThesetickets.changingpasswordandinstance

file.ticketsingleainkeptbemust

FILES

theinstoredareTickets /tmp/tkt[uid] thesethasusertheunlessfile KRBTKFILE environment
used.isfileindicatedtheThen,file.anotherbetovariable

ALSOSEE

kinit(1), klist(1)

)1(KDESTROY)1(KDESTROY
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NAME

keylogin – keysecretastoresandDecrypts

SYNOPSIS

keylogin

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The keylogin usetointentyourofsubsystem(RPC)CallProcedureRemotesecuretheinformscommand
RPC.secure keylogin localthewithcommunicates keyserv cachetoitallowingprocess,(8)

performingwhenusewillitinformation AUTH_DES authentication.RPCstyle

The keylogin secretyourdecrypttoitusesitandpassword,RPCsecureyourforyoupromptscommand
theinstoredkey publickey serverkeylocalthebystorediskeyyourdecrypted,isitAfterdatabase.(3R)

process keyserv NFS.assuchservices,networksecureanybyusedbeto(8),

NOTES

The login callnotwillcommand keylogin usetowantwhousersalltherefore,default;bydirectly
runexplicitlyfirstmustRPCsecure keylogin.

ALSOSEE

chkey(1), login(1)

ManualReference(RPC)CallProcedureRemote SRpublicationResearchCray, – 2089

keyserv(8), newkey thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

kill – processessignalsorTerminates

SYNOPSIS

-skill signal_ pidname ...
-lkill [exit_status]
-vkill

releases:futureinsupportedbenotmayversion;Obsolescent

kill [-signal_name] pid ...
kill [-signal_number] pid ...

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The kill eachbyspecifiedprocess(es)thetosignalasendsutility pid numbersignaldefault,Byoperand.
(15 SIGTERM ignoreorcatchnotdothatprocesseskillsusuallyThisprocess(es).specifiedthetosentis)
signal.the

The kill options:followingtheacceptsutility

-l ofvaluesallCauses signal_name noifoutput,standardthetowrittenbetosupported
exit_status anspecifyyouIfspecified.isoperand exit_status ofvalueahasitandoperand
the ? signal,abyterminatedwasthatprocessatocorrespondsthatparameterspecialshell
the signal_name youIfwritten.isprocesstheterminatedthatsignalthetocorresponding

anspecify exit_status thenumber,signalaofvaluedecimalunsignedtheisitandoperand
signal_name written.issignalthattocorrespondsthat

-s signal_name signalSends signal_name process.theto signal_name namesymbolicaasspecifiedis
thewithout SIG [seeprefix kill namesymbolicThe(2)]. 0 asrecognizedis

0.valuesignaltherepresenting

-v associatedtheirandnumberssignalallCauses signal_name standardthetowrittenbeto
output.

-signal_name Equals -s signal_name.

-signal_number integer,decimalnonnegativeaSpecifies signal_number usedbetosignaltherepresenting,
ofinstead SIGTERM.

)1(KILL)1(KILL
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exit_status byterminatedprocessaofstatusexittheornumbersignalaspecifyingintegerdecimalA
signal.a

pid process(es)Thesignaled.betogroupprocessorprocessaspecifyingintegerdecimalA
theofvalueszeroandnegative,positive,byselected pid assametheareoperand

fordescribed kill firsttheIf(2). pid byprecededbeshoulditnegative,isoperand -- to
option.anasinterpretedbeingfromitkeep

(seeIDjobcontroljobaasspecifiedbealsomayprocess(es)The sh aidentifiesthat(1))
applicableisnotationIDjobcontroljobThesignaled.betogroupprocessbackground

ofinvocationsforonly kill environment.executionshellcurrentthein

aasinterpretedisargumenttheinteger,negativeaisargumentfirsttheifversions,obsolescenttheIn
-signal_number negativeaasnotoption, pid group.processaspecifyingoperand

withstartedprocessasynchronouseachofnumberprocessThe & thanmore(unlessshellthebyreportedis
reported).ispipelinetheinprocesslasttheofnumberthecasewhichinpipeline,ainstartedisprocessone

usingbyfoundbealsocannumbersProcess ps(1).

indescribedareprocesskilltheofdetailsThe kill specified,is0numberprocesswhenexample,For(2).
signaled.aregroupprocesstheinprocessesall

akillcanuserauthorizedappropriatelyanonlyuser;currentthetobelongmustkilledbetoprocessThe
user.anotherbyownedprocess

NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system, secadm process.anykilltoAllowed

sysadm labelsecuritytosubjectuser,anotherbyownedprocessakilltoAllowed
restrictions.labelsecuritytosubjectisI/OShell-redirectedrestrictions.

theIf PRIV_SU process.anykilltoallowedisusersupertheenabled,isoptionconfiguration

The kill (shellstandardthetoutilitybuilt-inaispagemanthisondescribedutility sh executableAn(1)).
inavailableisutilitythisofversion /bin/kill.

The csh built-inahasutility(1) kill Seecharacteristics.differentslightlywithutility csh(1).

STATUSEXIT

The kill values:followingtheofonewithexitsutility

eachforfoundwasprocessmatchingoneleastAt0 pid wassignalspecifiedtheandoperand,
process.matchingoneleastatforprocessedsuccessfully

> occurred.errorAn0

)1(KILL)1(KILL
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EXAMPLES

ofIDprocesstosignalterminationsoftwaretheSends1:Example 3228:

8322lkil

process:thetosignaltheofnamethesendsexplicitlybut1,exampleasSame2:Example

8322MTER-slkil

causedthatsignalofnametheandsignalatodueterminatedcommandawhetherDetermines3:Example
terminate:tocommandthe

utility_ arg2arg1name
$?-llkil

aSends4:Example SIGQUIT executionshellcurrenttheinprocessesbackgroundtwoto3)number(signal
environment:

%3%1TQUI-slkil

ALSOSEE

csh(1), ps(1), sh(1)

kill(2), signal thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301

)1(KILL)1(KILL
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NAME

kinit – systemauthorizationandauthenticationKerberosthetoinLogs

SYNOPSIS

kinit [-irvl]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The kinit KerberosregisteredOnlysystem.authorizationandauthenticationKerberosthetoinlogsutility
theseeuser,KerberosaasregisteringaboutinformationForsystem.Kerberostheusecanusers

kerberos page.man(7)

useyouWhen kinit passwordKerberostheandnameuseryourforpromptsutilitytheoptions,without
server.Kerberoslocalthewithloginyourauthenticatetotriesand kinit Kerberosyoursendnotdoes

clear.theinnetworktheacrosspassword

attempt,logintheauthenticatesKerberosIf kinit filetickettheinitputsandticketinitialyourretrieves
yourthat KRBTKFILE instoredisticketyourundefined,isvariablethisIfspecified.variableenvironment

the /tmp theindirectory, tktuid file; uid number.identificationuseryourspecifies

theusetosureBe kdestroy session.loginyourendyoubeforeticketsactiveanydestroytocommand(1)
theputcanYou kdestroy yourincommand(1) .logout destroyedbecanticketsyourthatsofile

out.logyouwhenautomatically

The kinit options:followingtheacceptsutility

-i Directs kinit instance.Kerberosaforyoupromptto

-r Directs kinit awithyourselfauthenticateyouletsoptionThisrealm.Kerberosaforyoupromptto
4.)versionKerberosincumbersomeisauthorization(Interrealmserver.Kerberosremote

-v Directsmode)(Verbose kinit messagestatusaissuetoandrealm,Kerberostheofnametheprintto
attempt.loginyouroffailureorsuccesstheindicatesthat

-l Directs kinit inrestrictionsprotocolofBecauseminutes.inlifetimeticketaforyoupromptto
minutes.1275and5betweenbemustvaluethis4,versionKerberos

BUGS

The -r implemented.fullynotisoption

ALSOSEE

kdestroy(1), klist(1)

kerberos online)only(available(7)

)1(KINIT)1(KINIT
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NAME

klist – ticketsKerberosheldcurrentlyoflistProvides

SYNOPSIS

klist [-s  -t [] -file name [] -srvtab]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The klist ticketsthewhichforprincipaltheofidentitytheandfileticketstheofnametheprintsutility
currentlyticketsKerberosallofnamesprincipalthelistsitandfile),ticketstheinlisted(asprovidedare

inlistedarenamesPrincipalauthenticator.eachfortimeexpireandissuethewithalonguser,thebyheld
formthe name.instance@realm (signattheandnull,isinstancetheifomitted(.)dotthewith, @ ifomitted)

null.isrealmthe

The klist options:followingtheacceptsutility

-s thatSpecifies klist orfile,ticketstheofnamethetimes,expireandissuetheprintnotdoes
principal.theofidentitythe

-t Directs klist tickettheinticketticket-grantingnonexpiredaofexistencetheforcheckto
youWhen1.statuswithexitsitotherwise,0;statuswithexitsitpresent,isoneIffile.

generated.isoutputnooption,thisspecify

-file name Specifies name thesetyouifOtherwise,file.tickettheas KRBTKFILE variable,environment
thevariable,environmentthissetnotdoyouIfused.isvaluethis /tmp/tktuid used;isfile

uid user.theofIDusercurrenttheis

-srvtab itthatkeystheofnamestheprintsitandfile,keyserviceaastreatedisfilethethatSpecifies
awithfilethespecifynotdoyouIfcontains. -file isdefaulttheoption, /etc/srvtab.

BUGS

performed.ischeckingerrororsanitylittleveryfile,keyserviceaasreadbeingisfileaWhen

FILES

/etc/krb.conf realmlocaltheofnamethegetsthatFile

/etc/srvtab filekeyserviceDefault

/tmp/tktuid (fileticketDefault uid user)theofUIDdecimaltheis

ALSOSEE

kdestroy(1), kinit(1)

)1(KLIST)1(KLIST
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NAME

klogin – loginremotePerforms

SYNOPSIS

klogin rhost [-d [] -ec [] -k realm [] -l username [] -x [] -8 [] -E [] -K [] -L [] -S tos]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The klogin systemhostremotethetosystemhostlocalcurrenttheonterminalyourconnectsutility rhost.
terminalremoteYouraccount.remoteausetoauthorizationthedeterminetoauthenticationKerberosusesIt

yourinspecified(astypeterminallocalyourassametheistype TERM echoingAllvariable).environment
thetherefore,site;remotetheatoccurs klogin throughcontrolFlowdelays).for(excepttransparentis

<CONTROL-s> and <CONTROL-q> properly.handledareoutputandinputinterruptflushingand

ainlistauthorizationprivateacreatecanUsers .klogin thisinlineEachdirectories.logintheirinfile
formtheofnameprincipalKerberosacontainshouldfile principal.instance@realm. principal aneitheris

computer;hostabyofferedservicenetworkaoruserend instance theIfprincipal.thequalifiesfurther
theIfruns.servicethatwhichonmachinetheofnamethespecifiesinstancetheservice,aisprincipal

null.usuallyisinstancetheprivileges,usergeneralhasthatnameuseraisprincipal

inspecifiedprincipalstheofonetoauthenticatedisuseroriginatingtheIf .klogin tograntedisaccess,
noIfaccount.the .klogin principaltheexists,file username@localrealm access;grantedis localrealm is

data.authenticationmaintainsthatentityadministrationanofnamethe

ifexample,For user1 wants user2 useto klogin toinlogto user1 account,’s user1 acreatemust
.klogin following:thecontainsthatfile

OMY.CCRAr1@use
OMY.CCRAr2@use

thatNote user1 denied.isaccountthetoaccessotherwise,file;theinputbemustnameuser’s

If klogin erroranprintsitinformation,authenticationKerberostheobtainingproblemaencounters
exits.andmessage

formtheoflineA ~. host;remotethefromdisconnects ~ formtheoflineAcharacter.escapetheis
~<CONTROL-z> thesuspends klogin formtheoflineaandprocess, ~<CONTROL-y> sendthesuspends

theofportion klogin formtheoflineAsystem.remotethefromoutputallowsbutprocess, ~z theis
assame ~<CONTROL-z>.

The klogin options:followingtheacceptsutility

rhost host.remotetheofnametheSpecifies

)1(KLOGIN)1(KLOGIN
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-d Uses setsockopt forusedarethatsocketsTCPtheondebuggingsocketonturnto(2)
host.remotethewithcommunication

-ec (characterescapeanSpecifies c (flagoptionthisseparatecanspaceNo). -e newtheand)
(characterescape c).

-k realm Directs klogin inhostremotetheforticketsobtainto realm host’sremotetheinofinstead
bydeterminedasrealm, krb_realmofhost(3K).

-l username (nameaccounttheSpecifies username Themachine.remotethetoinloggingwhenuseto)
name.accountcurrenttheisdefault

-x theduringpasseddataallforencryption(DES)StandardEncryptionDataonTurns klogin
optionThisCanada.andStatesUnitedtheoutsideavailablenotisoptionThissession.

use.CPUincreasessignificantlyandtimeresponsereducessignificantly

-8 data.8-bitoftransmissiontheAllows

-E thewithusedWhencharacter.escapeanasrecognizedbeingfromcharacteranyStops -8
connection.transparentcompletelyaprovidesthisoption,

-K The -K authentication.Kerberosalloffturnsoption

-L theallowsThis klogin inrunbetoprocess -opost (seemode stty(1)).

-S tos valuethetoconnectiontheforoption(TOS)Type-of-ServiceIPtheSets tos abecanwhich,
theinfoundnameTOSsymbolicaorvalueTOSnumeric /etc/iptos file.

BUGS

propagated.beshouldenvironmenttheofMore

FILES

/etc/hosts databasenamehostTCP/IP

ALSOSEE

login(1), rlogin(1B), rsh(1), stty(1)

setsockopt thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

kerberos(3K), krb_realmofhost(3K), krb_sendauth thein(3K) GuideUser’sKerberos Cray,
SGpublicationResearch – 2409
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NAME

kpasswd – passwordKerberosuser’saChanges

SYNOPSIS

kpasswd [-h [] -n name [] -i instance [] -r realm [] -u username[.instance][@realm]]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The kpasswd password.principal’sKerberosachangescommand

kpasswd options:followingtheaccepts

-h exits.andoptionstheofsummarybriefaPrints

-n name Uses name runningusertheofnameuserthethanrathernameprincipaltheas kpasswd.
(name thefromdeterminedisitotherwise,exists;itiffile,ticketthefromdeterminedis

ID.)userUNIX

-i instance Uses instance instance.nullausingthanratherinstancetheas

-r realm Uses realm realm.localtheusingthanratherrealmtheas

-u username[.instance][@realm]
principal.KerberosqualifiedfullyaIndicates

itwhichforprincipaltheofnamethe(printingpasswordKerberoscurrenttheforpromptscommandThe
thecorrect,ispasswordoldtheIfserver.Kerberosthebyverifiediswhichpassword),thechangetointends

theoffailureorsuccesstheindicatingprinted,ismessageApassword.newthefortwicepromptedisuser
operation.password-changing

BUGS

The kpasswd themincharactersspecialhavethatrealmsorinstances,names,handlenotdoescommand
thewhen -n, -i or, -r thespecifyyouIfused.areoptions -u isnameuservalidanyhowever,option,

accepted.

youafteruntiltoldbenotwillyouchange,totryingareyoupasswordtheforexistnotdoesprincipaltheIf
password.oldtheenteredhave

The kpasswd ofimplementationcompatibleaondependscommand kadmind Kerberostheonrunning
4.versionKerberosofdistributionAthenaProjectMITtheinprovidedisserveraSuchserver.

theincludeimplementationsIncompatible kpasswdd 4.3-Reno.Berkeleywithdistributedprogram

ALSOSEE

kinit(1), passwd(1)

)1(KPASSWD)1(KPASSWD
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NAME

krsh – shellremotethetoConnects

SYNOPSIS

krsh host [-l username [] -n [] -d [] -k realm [] -S tos [] command]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The krsh command.specifiedtheexecutesandhostspecifiedthetoconnectsutility krsh itscopies
standarditstocommandremotetheofoutputstandardthecopiescommand,remotethetoinputstandard

andquit,Interrupt,error.standarditstocommandremotetheoferrorstandardthecopiesandoutput,
command;remotethetopropagatedaresignalsterminate krsh remotethewhenterminatesusually

does.command

The krsh options:followingtheacceptsutility

host whichtohosttheofnametheSpecifies krsh connect.will

-l username isnameuserlocalyouroption,thisomityouIfused.betonameuserremotetheSpecifies
inasdeterminedisauthorizationandused,isauthenticationKerberosused. klogin(1).

-n devicespecialthefrominputRedirects /dev/null moreforsectionBUGStheSee.
input.redirectingoninformation

-d (throughdebuggingsocketonTurns setsockopt forusedarethatsocketsTCPtheon(2))
host.remotethewithcommunication

-k realm Directs krsh inhostremotetheforticketsobtainto realm host’sremotetheinofinstead
thebydeterminedasrealm, krb_realmofhost command.(3K)

-S tos valuethetoconnectiontheforoption(TOS)Type-of-ServiceIPtheSets tos abecanwhich,
theinfoundisthatnameTOSsymbolicaorvalueTOSnumeric /etc/iptos file.

command omityouIfexecuted.betocommandtheSpecifies command singleaexecutingofinstead,
throughhostremotetheoninloggedbewillyoucommand, rlogin(1B).

thatthosemachine;localtheoninterpretedaremarksquotationinenclosednotarethatmetacharactersShell
theexample,followingtheinThus,machine.remotetheoninterpretedaremarksquotationinenclosedare

fileremotetheappendscommandfirst remotefile filelocaltheto localfile commandsecondthe;
appends remotefile to otherremotefile:

ilealfloc>>efiloteremcatosterhothhkrs

iletefemoerroth"">>efiloteremcatosterhothhkrs
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BUGS

usingareyouIf csh aputyouand(1) krsh awayinputitsredirectingwithoutbackgroundtheinutility
isinputnoIfoperations.readnopostscommandremotetheifevenblock,willitterminal,thefrom

theuseshouldyoudesired, -n ofinputtheredirecttooption krsh to /dev/null.

as(suchcommandinteractiveanruncannotYou vi use(1)); klogin(1).

localtheonlystopsignalsStop krsh process.

FILES

/etc/hosts databasenamehostTCP/IP

ALSOSEE

csh(1), klogin(1), login(1), rlogin(1B), vi(1)

setsockopt thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

kerberos(3K), krb_realmofhost(3K), krb_sendauth thein(3K) GuideUser’sKerberos Cray,
SGpublicationResearch – 2409
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NAME

ksh, rksh, sh, rsh – languageprogrammingandcommandshell,standardandshellKorn

SYNOPSIS

ksh [-a [] -b [] -C [] -c string [] -e [] -f [] -h [] -i [] -k [] -m [] -n [] -o option [] -p [] -r [] -S]
[-s [] -t [] -u [] -v [] -x [] arg]

rksh [-a [] -b [] -C [] -c string [] -e [] -f [] -h [] -i [] -k [] -m [] -n [] -o option [] -p [] -r [] -S]
[-s [] -t [] -u [] -v [] -x [] arg]

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,
(extensionsAT&T -h, -k, -p, -r and, -t options)

(extensionsCRI -S option)

DESCRIPTION

sh and rsh shell.Kornthetoequivalentfunctionallyiswhichshell,standardtheinvoke

ksh aorterminalafromreadcommandsexecutesthatlanguageprogrammingandinterpretercommandais
file. rksh interpretercommandtheofversionrestrictedais ksh andnamesloginupsettousedisit;

shell.standardtheofthosethancontrolledmorearecapabilitieswhoseenvironmentsexecution

Invocation
byinvokedisshelltheIf exec (0argumentofcharacterfirsttheand(2), $0 is) - toassumedisshellthe,

abe login fromreadarecommandsandshell /etc/profile eitherfromthenand .profile thein
ordirectorycurrent $HOME/.profile namedfilethefromreadarecommandsNext,exists.fileeitherif,

theby ENV theIfexists.filetheifperformed,issubstitutionparameterandparameter -s presentnotisflag
and arg firsttheonperformedissearchpathapresent,is arg execute.toscripttheofnamethedetermineto
The arg anyandpermissionreadhavemustscript setuid and setgid ignored.bewillsettings

isitwhenshellthebyinterpretedareflagsfollowingthebelow;describedasreadthenareCommands
invoked:

-c string
theIf -c fromreadarecommandspresent,isflag string.

-s theIf -s Shellinput.standardthefromreadarecommandsremain,argumentsnoorpresentisflag
2.descriptorfiletowritteniscommands,specialtheofoutputtheforexceptoutput,
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-i theIf -i bytold(asterminalatoattachedareoutputandinputshelltheiforpresentisflag
ioctl case,thisIninteractive.isshellthis(2)), TERM that(soignoredis 0kill ankillnotdoes

andshell)interactive INTR that(soignoredandcaughtis wait cases,allIninterruptible).is QUIT
shell.thebyignoredis

-r theIf -r shell.restrictedaisshellthepresent,isflag

theunderdescribedareargumentsandflagsremainingThe set CommandsSpecialtheincommand
subsection.

rksh Only
The rksh morearecapabilitieswhoseenvironmentsexecutionandnamesloginupsettousediscommand

ofactionsTheshell.standardtheofthosethancontrolled rksh ofthosetoidenticalare sh thethatexcept,
disallowed:arefollowing

• (seedirectoryChanging cd(1))

• ofvaluetheSetting SHELL, ENV or, PATH

• containingnamescommandorpathSpecifying /

• (outputRedirecting >, >|, <> and, >>)

theafterenforcedarerestrictionsThese .profile and ENV interpreted.arefiles

procedure,shellabetofoundisexecutedbetocommandaWhen rksh invokes ksh itThus,it.executeto
standardtheofpowerfullthetoaccesshavethatproceduresshellwithuserendtheprovidetopossibleis

havenotdoesuserendthethatassumesschemethiscommands;ofmenulimitedaimposingwhileshell,
directory.sametheinpermissionsexecuteandwrite

theofwriterthethatisrulestheseofeffectnetThe .profile byactions,userovercontrolcompletehas
loginthenot(probablydirectoryappropriateaninusertheleavingandactionssetupguaranteedperforming

directory).

Definitions
characters:followingtheofoneismetacharacterA

b><ta>ace<spne>wli<ne><|)(&;

aisblankA <tab> aor <space> startingunderscoresordigits,letters,ofsequenceaisidentifierAn.
aiswordAparameters.namedandfunctionsfornamesasusedareIdentifiersunderscore.orletterawith

marks.quotationinenclosednotmetacharactersmoreoronebyseparatedcharactersofsequence

commandeachreadsshellThelanguage.shelltheofsyntaxtheincharactersofsequenceaiscommandA
aiscommandspecialAutilities.separateinvokingbyordirectlyeitheractiondesiredtheoutcarriesand

sidedocumentedforExceptprocess.separateacreatingwithoutshellthebyoutcarriedisthatcommand
utilities.separateasimplementedbecancommandsspecialmosteffects,
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Commands
assignmentparameterabyprecededbemaythatwordsblank-separatedofsequenceaiscommandsimpleA

executed.betocommandtheofnamethespecifieswordfirstThesubsection.EnvironmenttheSeelist.
Thecommand.invokedthetoargumentsaspassedarewordsremainingthebelow,specifiedasExcept

(see0argumentaspassedisnamecommand exec The(2)). value ifstatusexititsiscommandsimpleaof
200+(octal)ornormally,terminatesit status seevalues,statusoflista(forabnormallyterminatesitif

signal(2)).

byseparatedcommandsmoreoroneofsequenceaispipelineA | commandeachofoutputstandardThe.
(seepipeabyconnectedislastthebut pipe Eachcommand.nexttheofinputstandardtheto(2))

aofstatusexitTheterminate.tocommandlasttheforwaitsshelltheprocess;separateaasruniscommand
command.lasttheofstatusexittheispipeline

byseparatedpipelinesmoreoroneofsequenceaislistA ;, &, && or, || byterminatedoptionallyand, ;,
& or, |& symbols,fivetheseOf. ;, & and, |& ofthatthanloweriswhichprecedence,equalhave && and
|| symbolsThe. && and || (semicolonAprecedence.equalhavealso ; ofexecutionsequentialcauses)

(ampersandanpipeline;precedingthe & is,(thatpipelineprecedingtheofexecutionasynchronouscauses)
symbolThefinish).topipelinethatforwaitnotdoesshellthe |& theofexecutionasynchronouscauses

andinputstandardTheshell.parentthetoestablishedpipetwo-wayawithpipelineorcommandpreceding
theusingbyshellparentthebyfromreadandtowrittenbecancommandspawnedtheofoutput -p option

commandsspecialtheof read and print symbolThelater.described && (|| itfollowinglistthecauses)
forzeroofvalueareturnspipelineprecedingtheifonlyexecutedbeto && for(nonzero || arbitraryAn).

command.adelimittosemicolon,aofinsteadlist,ainappearmaylinesnewofnumber

returnedvaluethestated,otherwiseUnlessfollowing.theofoneorcommandsimpleaeitheriscommandA
command.theinexecutedcommandsimplelasttheofthatiscommandaby

for identifier [ in word ]... ;do list ;done
atimeEach for executed,iscommand identifier nextthetosetis word thefromtaken in word

Iflist. in word theomitted,is... for theexecutescommand do list positionaleachforonce
noaretherewhenendsExecutionsubsection).SubstitutionParameterthe(seesetisthatparameter

list.theinwordsmore

select identifier [ in word ]... ;do list ;done
A select ofsetthe2),descriptor(fileerrorstandardonprintscommand word byprecededeachs,

Ifnumber.a in word Parameterthe(seeinsteadusedareparameterspositionaltheomitted,is...
Thesubsection).Substitution PS3 Ifinput.standardthefromreadislineaandprintedisprompt

listedtheofoneofnumbertheofconsistslinethis word parametertheofvaluethes, identifier is
thetoset word printedislistselectiontheempty,islinethisIfnumber.thistocorresponding

parametertheofvaluetheOtherwise,again. identifier readlinetheofcontentsThenull.tosetis
parametertheinsavedisinputstandardfrom REPLY The. list auntilselectioneachforexecutedis

break encountered.isend-of-fileor
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case word in [[ (]pattern [  pattern ...] ) list ;; ...] esac
A case theexecutescommand list firstthewithassociated pattern matchesthat word formThe.

GenerationNameFilethe(seegenerationfile-nameforusedthatassametheispatternstheof
subsection).

if list ;then list [ elif list ;then list [...] ;else list ] ;fi
The list following if thestatus,exit0areturnsitifand,executedis list firstthefollowing then

theOtherwise,executed.is list following elif the0,isvalueitsifand,executedis list following
nextthe then thethat,Failingexecuted.is else list noIfexecuted.is else list or then list is

thethenexecuted, if status.exit0areturnscommand

while list ;do list ;done
until list ;do list ;done

A while theexecutesrepeatedlycommand while list commandlasttheofstatusexittheifand,
theexecutes0,islistthein do list theincommandsnoIfterminates.looptheotherwise,; do list

thethenexecuted,are while status;exit0areturnscommand until ofplaceinusedbemay
while test.terminationloopthenegateto

(list) Execute list anesting,forneededareparenthesesopenadjacenttwoIfenvironment.separateain
below.describedasevaluationarithmeticavoidtoinsertedbemustspace

{list;} list metacharacterstheUnlikeexecuted.simplyis ( and ), { and } mustandwordsreservedare
afterorlineaofbeginningtheatcome ; recognized.betoorderin

[[expression]]
Evaluates expression whenstatusexit0areturnsand expression ofdescriptionaFortrue.is
expression subsection.ExpressionsConditionalthesee,

function identifier { list ;}
identifier {() list ;}

byreferencedfunctionaDefines identifier theisfunctiontheofbodyThe. list commandsof
between { and } subsection.)Functionsthe(See.

time pipeline
The pipeline onprintedaretimesystemandusertheaswellastimeelapsedtheandexecutedis

withinupsetisredirectionoutputBecauseerror.standard ksh theafter time iscommandsimple
file.atoredirectedbecannoterrorstandardperformed,

inenclosednotwhenandcommandaofwordfirsttheasonlyrecognizedarewordsreservedfollowingThe
marks:quotation

]][[etimectselonctifun}{edondoiluntlewhiforcesaecasfifelieelsntheif

Comments
withbeginningwordA # ignored.betolinenewatoupcharactersfollowingtheallandwordthatcauses
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Aliasing
anoftextthebyreplacediscommandeachofwordfirstThe alias anif alias beenhaswordthisfor

anofcharacterfirstThedefined. alias theofrestthebutcharacter,printablenonspecialanybecanname
validaforassamethebemustcharacters identifier shellvalidanycontaincanstringreplacementThe.

othertext,replacedtheincommandeachofwordfirstTheabove.listedmetacharacterstheincludingscript
aliastheofcharacterlasttheIfaliases.fortestedbewillreplaced,beingofprocesstheinarethatanythan
usedbecanAliasessubstitution.aliasforcheckedbealsowillaliasthefollowingwordtheblank,aisvalue

above.listedwordsreservedtheredefinetousedbecannotbutcommandsbuilt-inspecialredefineto
theusingbyexportedandlisted,created,becanAliases alias theusingbyremovedbecanandcommand

unalias bemusttheybutname,byinvokedscriptsforeffectinremainaliasesExportedcommand.
subsection).Invocationthe(seeshelltheofinvocationsseparateforreinitialized

taketoaliasanforTherefore,executed.aretheywhilenotread,arescriptswhenperformedisAliasing
theeffect alias read.isaliasthereferencesthatcommandthebeforeexecutedbemustcommanddefinition

theallowsfacilityaliasingthetooptionAnnames.pathfullofformshortaasusedfrequentlyareAliases
aliasesThesecommand.correspondingtheofnamepathfullthetoautomaticallysetbetoaliastheofvalue

commandcorrespondingthetimefirstthedefinedisaliastrackedaofvalueThealiases.trackedcalledare
thetimeeachundefinedbecomesanduplookedis PATH sotrackedremainaliasesThesereset.isvariable

theintocompiledarealiasestrackedSeveralvalue.theredefinewillreferencesubsequentnextthethat
Theshell. -h theofoption set alias.trackedaintonamecommandreferencedeachmakescommand

redefined:orunsetbecanbutshelltheintocompiledarealiasesexportedfollowingThe

-fu’autoload=’typeset
command=’command’

0’false=’let
-f’functions=’typeset

-’-thash=’alias
-l’history=’fc

-i’integer=’typeset
local=typeset
nohup=’nohup’

-’-er=’fc
-STOP’stop=’kill

$$’-STOPsuspend=’kill
true=’:’

-v’type=’whence

SubstitutionTilde
tildeunquotedanwithbeginsitwhetherseetocheckediswordeachperformed,issubstitutionaliasAfter

(~ atoupwordthethendoes,itIf). / theinnameuseramatchesitwhetherseetocheckedis
/etc/passwd thefound,ismatchaIffile. ~ loginthebyreplacedisnameloginmatchedtheand

istextoriginalthefound,ismatchnoIfsubstitution.tildeacalledisThisuser.matchedtheofdirectory
Aunchanged.left ~ aoffrontinoritself,by / theofvaluethebyreplacedis, HOME Aparameter. ~

abyfollowed + or - byreplacedis $PWD and $OLDPWD respectively.,
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awithbeginsparameterassignmentvariableaofvaluethewhenattemptedissubstitutiontildeaddition,In
~.

SubstitutionCommand
(signdollarabyprecededparenthesisinenclosedcommandafromoutputstandardThe $() ofpairaor)

(accentsgrave ‘‘ secondtheInremoved.arelinesnewtrailingword;aofallorpartasusedbemay)
thebeforecharactersquotingspecialforprocessedisaccentsgravethebetweenstringtheform,(archaic)

substitutioncommandThesubsection).Quotingthe(Seeexecuted.iscommand file)$(cat becan
fasterbutequivalentthebyreplaced $(<file) dothatcommandsspecialmostofsubstitutionCommand.

process.separateacreatingwithoutoutcarriedareredirectioninput/outputperformnot

(signdollarabyprecededandparenthesesdoubleinenclosedexpressionarithmeticAn $(()) replacedis)
parenthesis.doublethewithinexpressionarithmetictheofvaluetheby

SubstitutionParameter
characterstheofanyordigits,moreoroneidentifier,anisparameterA *, @, #, ?, -, $ and, ! namedA.

andvalueahasidentifier)anbydenotedparameter(aparameter 0 parametersNamedattributes.moreor
theusingbyattributesandvaluesassignedbecan typeset bysupportedattributesThecommand.special

thewithlaterdescribedareshellthe typeset andvaluespassparametersExportedcommand.special
environment.thetoattributes

abyreferencedisparameterarrayanofelementAnfacility.arrayone-dimensionalasupportsshellThe
abydenotedissubscriptAsubscript. [ Arithmeticthe(seeexpressionarithmeticanbyfollowed,

abyfollowedsubsection)Evaluation ] usearray,antovaluesassignTo. -Aset valuename The....
referenceAnydeclared.benotneedArrays1023.through0ofrangetheinbemustsubscriptsallofvalue

Referencingnecessary.ifcreatedbewillarrayanandlegalissubscriptvalidawithparameternamedato
Since0.elementthereferencingtoequivalentissubscriptawithoutarrayan $array and ${array[0]}

exportingequivalent,are array exportingtoequivalentis array[0].

The value follows:asassignedbealsomayparameternamedaof

name=value [ name=value ...]

attribute,integertheIf -i forsetis, name the, value below.describedasevaluationarithmetictosubjectis

thewithvaluesassignedbemaynumber)abydenoted(parametersparametersPositional set special
Parametercommand. $0 invoked.isshellthewhen0argumentfromsetis

characterThe $ substitutableintroducetousedis parameters.
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${parameter}
fromcharacterstheallreadsshellThe ${ matchingtheto } itifevenword,sametheofpartas

arebracesTheparameter.theofany,ifvalue,theSubstituesmetacharacters.orbracescontains
whenrequired parameter asinterpretedbetonotisthatunderscoreordigit,letter,abyfollowedis

Ifsubscripted.isparameternamedawhenornameitsofpart parameter isitdigits,moreoroneis
braces.inenclosedbemustdigitonethanmoreofparameterpositionalAparameter.positionala

If parameter is * or @ withstartingparameters,positionaltheall, $1 by(separatedsubstitutedare,
arrayanIfcharacter).separatorfielda identifier subscriptwith * or @ ofeachforvaluetheused,is

character).separatorfieldaby(separatedsubstitutediselementsthe

${#parameter}
If parameter is * or @ thesubstitutesOtherwise,parameters.positionalofnumberthesubstitutes,

ofvaluetheoflength parameter.

${#identifier[*]}
arraytheinelementsofnumbertheSubstitutes identifier.

${parameter:-word}
If parameter substitutesotherwise,value;itssubstitutesnonnull,isandsetis word.

${parameter:=word}
If parameter toitsetsnull,isorsetnotis word parameter.theofvaluethesubstitutesthen;

way.thisintoassignedbenotmayparametersPositional

${parameter:?word}
If parameter printsotherwise,value;itssubstitutesnonnull,isandsetis word thefromexitsand

Ifshell. word message.standardaprintsomitted,is

${parameter:+word}
If parameter substitutesnonnull,isandsetis word nothing.substitutesotherwise,;

${parameter#pattern}
${parameter##pattern}

shelltheIf pattern ofvaluetheofbeginningthematches parameter issubstitutionthisofvaluethe,
theofvaluethe parameter thisofvaluethesubstitutesotherwise,deleted;portionmatchedthewith

parameter largestthedeletesformsecondthepattern;matchingsmallestthedeletesformfirstThe.
pattern.matching

${parameter%pattern}
${parameter%%pattern}

shelltheIf pattern ofvaluetheofendthematches parameter theissubstitutionthisofvaluethe,
theofvalue parameter ofvaluethesubstitutesotherwise,deleted;partmatchedthewith parameter.

matchinglargestthedeletesformsecondthepattern;matchingsmallestthedeletesformfirstThe
pattern.
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paragraph,precedingtheIn word inthat,sostring,substitutedtheasusedbetoisitunlessevaluatednotis
example,followingthe pwd ifonlyexecutedis d null:isorsetnotis

d)}(pw:-$${doech

(colontheIf : notorwhetheronlychecksshelltheexpressions,abovethefromomittedis) parameter set.is

shell:thebyautomaticallysetareparametersfollowingThe

# decimal.inparameterspositionalofnumberThe

- thebyorinvocationonshellthetosuppliedFlags set command.

? command.executedlastthebyreturnedvaluedecimalThe

$ shell.thisofnumberprocessThe

_ valuetheInitially, _ passedasexecutedbeingscriptorshelltheofnamepathabsoluteanis
thein environment command.previoustheofargumentlasttheassignedisitSubsequently.

tousedalsoisparameterThisasynchronous.arethatcommandsforsetnotisparameterThis
matchingtheofnamethehold MAIL mail.forcheckingwhenfile

! invoked.commandbackgroundlasttheofnumberprocessThe

shell:thebysetarevariablesenvironmentfollowingThe

ERRNO ofvalueThe errno isvalueThiscall.systemfailedrecentlymostthebysetas
purposes.debuggingforintendedisandsystem-dependent

LINENO executed.beingfunctionorscriptthewithinlinecurrenttheofnumberlineThe

OLDPWD thebysetdirectoryworkingpreviousThe cd command.(1)

OPTARG thebyprocessedoption-argumentlasttheofvalueThe getopts command.special

OPTIND thebyprocessedoption-argumentlasttheofindexThe getopts command.special

PPID shell.theofparenttheofnumberprocessThe

PWD thebysetdirectoryworkingpresentThe cd command.(1)

RANDOM and0betweendistributeduniformlyintegerrandomareferenced,isparameterthistimeEach
aassigningbyinitializedbecannumbersrandomofsequenceThegenerated.is32,767

tovaluenumeric RANDOM.

REPLY thebysetisparameterThis select thebyandstatement read nowhencommandspecial
supplied.arearguments

SECONDS isinvocationshellsincesecondsofnumberthereferenced,isparameterthistimeEach
thebewillreferenceuponreturnedvaluethevalue,aassignedisparameterthisIfreturned.

assignment.thesincesecondsofnumbertheplusassignedwasthatvalue
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shell:thebyusedarevariablesenvironmentfollowingThe

CDPATH theforpathsearchThe cd command.(1)

COLUMNS shelltheforwindowedittheofwidththedefinetousedisvaluetheset,isvariablethisIf
printingforandmodesedit select lists.

EDITOR inendsvariablethisofvaluetheIf emacs, gmacs or, vi theand VISUAL notisvariable
(Seeon.turnedbewilloptioncorrespondingtheset, set CommandsSpecialthein

subsection.)

ENV paththegeneratetovaluetheonperformedissubstitutionparameterset,isparameterthisIf
Invocationthe(Seeinvoked.isshellthewhenexecutedbewillthatscripttheofname

forusedtypicallyisfileThissubsection.) alias and function definitions.

FCEDIT thefornameeditordefaultThe fc command.

FPATH thewithfunctionawhensearchedispathThisdefinitions.functionforpathsearchThe -u
isitfound,isfileexecutableanIffound.notiscommandawhenandreferencedisattribute

environment.currenttheinexecutedandread

IFS usuallyseparators,fieldInternal <space>, <tab> and, <newline> tousedarethat,
forandsubstitutionparameterorcommandfromresultthatwordscommandseparate

commandspecialthewithwordsseparating read theofcharacterfirstThe. IFS parameter
theforargumentsseparatetousedis "$*" subsection.)Quotingthe(Seesubstitution.

HISTFILE thatfiletheofnamepaththeisvaluetheinvoked,isshellthewhensetisparameterthisIf
subsection.)ReentryCommandthe(Seehistory.commandthestoretousedbewill

HISTSIZE commandsenteredpreviouslyofnumbertheinvoked,isshellthewhensetisparameterthisIf
isdefaultThenumber.thistoequalorthangreaterbewillshellthisbyaccessiblearethat

128.

HOME thefordirectory)(homeargumentdefaultThe cd command.(1)

LINES printingforlengthcolumnthedeterminetousedisvaluetheset,isvariablethisIf select
lists. select oftwo-thirdsaboutuntilverticallyprintwilllists LINES filled.arelines

MAIL theandfilemailaofnamethetosetisparameterthisIf MAILPATH theset,notisparameter
file.specifiedtheinmailofarrivalofusertheinformsshell

MAILCHECK theinchangesforcheckwillshelltheseconds)(inoftenhowspecifiesvariableThis
thebyspecifiedfilestheofanyoftimemodification MAILPATH or MAIL Theparameters.

issuingbeforecheckwillshelltheelapsed,hastimetheWhenseconds.600isvaluedefault
prompt.nextthe

MAILPATH (colonA : ofusertheinformsshelltheset,isparameterthisIfnames.fileoflist-separated)
lastthewithinoccurredhavethatfilesspecifiedthetomodificationsany MAILCHECK

abyfollowedbecannamefileEachseconds. ? messageTheprinted.betomessageaand
parameterthewithsubstitutionparameterundergowill $_ thatfiletheofnametheasdefined

ismessagedefaultThechanged.has $_.inmailhaveyou
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PATH changenotmayuserThesubsection.)Executionthe(Seecommands.forpathsearchThe
PATH underexecutingif rksh in(except .profile).

PS1 primarythedefinetosubstitutionparameterforexpandedisparameterthisofvalueThe
‘‘isdefaultbywhichstringprompt $ characterThe’’. ! isstringpromptprimarythein

thebyreplaced command subsection.)ReentryCommandthe(Seenumber.

PS2 ‘‘defaultbystring,promptSecondary > ’’.

PS3 awithinusedstringpromptSelection select ‘‘defaultbyloop, #? ’’.

PS4 oflineeachprecedesandsubstitutionparameterforexpandedisparameterthisofvalueThe
‘‘isprompttraceexecutiontheomitted,Iftrace.executionan + ’’.

SHELL thisofnamebasetheifinvocation,Atenvironment.theinkeptisshelltheofnamepathThe
patternthematchesvariable *r*sh restricted.becomesshellthe,

TMOUT thewithinenterednotiscommandaifterminatewillshellthe0,thangreatervalueatosetIf
theissuingaftersecondsofnumberprescribed PS1 withcompiledbecanshell(Theprompt.

exceeded.)becannotthatvaluethisforboundmaximuma

VISUAL inendsvariablethisofvaluetheIf emacs, gmacs or, vi bewilloptioncorrespondingthe,
CommandSpecialthe(Seeon.turned set.)

tovaluesdefaultgivesshellThe PATH, PS1, PS2, MAILCHECK, TMOUT and, IFS while, HOME, SHELL,
ENV and, MAIL (althoughshellthebyallatsetnotare HOME bysetis login systemssomeOn(1)). MAIL
and SHELL bysetalsoare login(1)).

InterpretationBlank
field-separatortheforscannedaresubstitutionsofresultsthesubstitution,commandandparameterAfter

infound(thosecharacters IFS Explicitfound.arecharacterssuchwhereargumentsdistinctintosplitand)
(argumentsnull "" or ’’ fromresulting(thoseargumentsnullImplicitretained.are) parameters havethat

removed.arevalues)no

GenerationNameFile
theunlesssubstitution,Following -f beenhasoption set theforscannediswordcommandeach,

characters *, ? and, [ iswordThepattern.aasregardediswordtheappears,characterstheseofoneIf.
thatfoundisnamefilenoIfpattern.thematchthatnamesfilesortedlexicographicallywithreplaced
thegeneration,file-nameforusedispatternaWhenunchanged.leftiswordthepattern,thematches

character . afollowingimmediatelyornamefileaofstarttheat / charactertheaswellas, / bemustitself,
thematching,patternofinstancesotherInexplicitly.matched / and . specially.treatednotare

* string.nulltheincludingstring,anyMatches

? character.singleanyMatches

[ ... ] byseparatedcharactersofpairAcharacters.enclosedtheofoneanyMatches - anymatches
openingthefollowingcharacterfirsttheIfinclusive.pair,thebetweenlexicallycharacter "[ " ais

"! " Amatched.isenclosednotcharacterany, - itputtingbysetcharactertheinincludedbecan
character.lastorfirsttheas
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A pattern-list awithothereachbyseparatedpatternsmoreoroneoflistais | becanpatternsComposite.
following:theofmoreoronewithformed

?(pattern-list) patterns.giventheofoneanymatchesOptionally
*(pattern-list) patterns.giventheofoccurrencesmoreor0Matches
+(pattern-list) patterns.giventheofoccurrencesmoreoroneMatches
@(pattern-list) patterns.giventheofoneexactlyMatches
!(pattern-list) patterns.giventheofoneexceptanythingMatches

Quoting
causesandshellthetomeaningspecialahassubsection)Definitionsthe(seemetacharacterstheofEach
byitself)forstandtomadeis,(thatquotedbemaycharacterAquoted.unlesswordaoftermination

awithitpreceding \ pairThe. \<newline> singleofpairabetweenenclosedcharactersAllignored.is
(marksquotation ’’ marks.quotationsinglewithinappearcannotmarkquotationsingleAquoted.are)

(marksquotationdoubleInside "" andoccurssubstitutioncommandandparameter), \ charactersthequotes
\, ‘, " and, $ ofmeaningThe. $* and $@ parameteraasusedwhenorquotednotwhenidenticalis

argument,commandaasusedwhenHowever,name.fileaasorvalueassignment $* toequivalentis
"$1d$2d ... " where, d theofcharacterfirsttheis IFS whereasparameter, $@ toequivalentis $2$1 ....

(accentsgraveInside ‘‘) \ charactersthequotes \, ‘ and, $ doublewithinoccuraccentsgravetheIf.
marks,quotation \ characterthequotesalso ".

reservedtheofcharacteranyquotingbyremovedbecanaliasesorwordsreservedofmeaningspecialThe
byalteredbecannotbelowlistednamescommandspecialornamesfunctionofrecognitionTheword.

them.quoting

EvaluationArithmetic
commandspecialthewithprovidedisarithmeticintegerperformtoabilityAn let areEvaluations.

[formtheofareConstantsarithmetic.longusingperformed base#]n where base numberdecimalais
andbasearithmetictherepresenting36and2between n Ifbase.thatinnumberais base baseomitted,is

used.is10

Ctheofexpressionofassociativityandprecedence,syntax,sametheusesexpressionarithmeticAn
thanotheroperators,integraltheAlllanguage. ++, --, ?: and, , becanparametersNamedsupported.are

aWhensyntax.substitutionparametertheusingwithoutexpressionarithmeticanwithinnamebyreferenced
expression.arithmeticanasevaluatedisvalueitsreferenced,isparameternamed

thewithspecifiedbecanparameternamedaofrepresentationintegerinternalAn -i theofoption
typeset atoassignmenteachofvaluetheonperformedisevaluationArithmeticcommand.special

thewithparameternamed -i thetoassignmentfirstthebase,arithmeticanspecifynotdoyouIfattribute.
occurs.substitutionparameterwhenusedisbaseThisbase.arithmeticthedeterminesparameter

theofformalternativeanmarks,quotationrequireoperatorsarithmetictheofmanyBecause let command
awithbeginswhichcommandanyForprovided.is (( matchingauntilcharacterstheall, )) astreatedare

precisely,Moremarks.quotationinenclosedexpressiona (( ... )) toequivalentis "let ... ".
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Prompting
ofvaluethewithpromptsshelltheinteractively,usedWhen PS1 timeanyatIfcommand.areadingbefore

theis,(thatpromptsecondarythecommand,acompletetoneededisinputfurtherandtypedislinenewa
ofvalue PS2 issued.is)

ExpressionsConditional
thewithusedisexpressionconditionalA [[ comparetoandfilesofattributestesttocommandcompound

betweenwordstheonperformednotaregenerationfile-nameandsplittingWordstrings. [[ and ]] Each.
expressions:binaryorunaryfollowingtheofmoreoronefromconstructedbecanexpression

-a file ifTrue, file exists.
-b file ifTrue, file file.specialblockaisandexists
-c file ifTrue, file file.specialcharacteraisandexists
-d file ifTrue, file directory.aisandexists
-e file ifTrue, file exists.
-f file ifTrue, file file.ordinaryanisandexists
-g file ifTrue, file set.bitsetgiditshasisandexists
-h file ifTrue, file link.symbolicaisandexists
-k file ifTrue, file set.bitstickyitshasisandexists
-m file ifTrue, file IFOFL).(typemigratedisandexists
-M file ifTrue, file handle).DMFa(hasmigratedisandexists
-n string oflengthifTrue, string nonzero.is
-o option namedoptionifTrue, option on.is
-p file ifTrue, file pipe.aorfilespecialfifoaisandexists
-r file ifTrue, file process.currentbyreadableisandexists
-s file ifTrue, file 0.thangreatersizehasandexists
-t fildes numberdescriptorfileifTrue, fildes device.terminalawithassociatedandopenis
-u file ifTrue, file set.bitsetuiditshasisandexists
-w file ifTrue, file process.currentbywritableisandexists
-x file ifTrue, file Ifprocess.currentbyexecutableisandexists file aisandexists

directory.theinsearchtopermissionhasprocesscurrentthedirectory,
-z string oflengthifTrue, string 0.is
-L file ifTrue, file link.symbolicaisandexists
-O file ifTrue, file process.thisofidusereffectivethebyownedisandexists
-G file ifTrue, file process.thisofidgroupeffectivethematchesgroupitsandexists
-S file ifTrue, file socket.aisandexists
file1 -nt file2 ifTrue, file1 thannewerisandexists file2.
file1 -ot file2 ifTrue, file1 thanolderisandexists file2.
file1 -ef file2 ifTrue, file1 and file2 file.samethetoreferandexist
string = pattern ifTrue, string matches pattern.
string != pattern ifTrue, string matchnotdoes pattern.
string1 < string2 ifTrue,, string1 beforecomes string2 characters.theirofvalueASCIItheonbased
string1 > string2 ifTrue, string1 aftercomes string2 characters.theirofvalueASCIItheonbased
exp1 -eq exp2 ifTrue, exp1 toequalis exp2.
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exp1 -ne exp2 ifTrue, exp1 toequalnotis exp2.
exp1 -lt exp2 ifTrue, exp1 thanlessis exp2.
exp1 -gt exp2 ifTrue, exp1 thangreateris exp2.
exp1 -le exp2 ifTrue, exp1 toequalorthanlessis exp2.
exp1 -ge exp2 ifTrue, exp1 toequalorthangreateris exp2.

ifexpressions,precedingtheofeachIn file formtheofis /dev/fd/n where, n testtheinteger,anis
isnumberdescriptorwhosefileopenthetoapplied n.

inlistedfollowing,theofanyusingbyprimitivesthesefromconstructedbecanexpressioncompoundA
precedence:oforderdecreasing

(expression) ifTrue, expression expressions.grouptoUsedtrue.is
! expression ifTrue expression false.is
expression1 && expression2 ifTrue, expression1 and expression2 true.bothare
expression1 || expression2 eitherifTrue, expression1 or expression2 true.is

Input/Output
byinterpretednotationspecialausingredirectedbemayoutputandinputitsexecuted,iscommandaBefore

commandafolloworprecedemayorcommandsimpleainanywhereappearmayfollowingTheshell.the
beforeoccurssubstitutionparameterandCommandcommand.invokedthetoonpassednotaretheyand

word or digit filesingleamatchespatterntheifonlyoccursgenerationFile-namenoted.asexceptusedis
performed.notisinterpretationblankand

<word fileUses word 0).descriptor(fileinputstandardas

>word fileUses word created.isitexist,notdoesfiletheIf1).descriptor(fileoutputstandardas
theandexistsfiletheIf noclobber isitotherwise,error;ancausesthison,isoption

length.0totruncated

>|word asSame > theoverridesitthatexcept, noclobber option.

>>word fileUses word first(byittoappendedisoutputexists,filetheIfoutput.standardas
created.isfiletheotherwise,end-of-file);thetoseeking

<>word fileOpens word input.standardaswritingandreadingfor

<<[-]word assametheisthatlineatoupreadisinputshellThe word Noend-of-file.antoor,
onperformedisgenerationnamefileorsubstitution,commandsubstitution,parameter

word acalleddocument,resultingThe. here-document Ifinput.standardthebecomes,
ofcharacterany word theonplacedisinterpretationnomarks,quotationinenclosedis

occurs,substitutioncommandandparameterotherwise,document;theofcharacters
\<newline> andignored,is \ charactersthequotetousedbemust \, $, ‘ firsttheand,

ofcharacter word If. - toappendedis << leadingall, <tab> fromstrippedares word
document.thefromand

<&digit descriptorfilefromduplicatedisinputstandardThe digit (see dup theforSimilarly(2)).
usingoutputstandard >& digit.

<&- usingoutputstandardtheforSimilarlyclosed.isinputstandardThe >&-.
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<&p input.standardtomovedisco-processthefrominputThe

>&p output.standardtomovedisco-processthetooutputThe

digitthebyspecifiedthatistoreferrednumberdescriptorfilethedigit,abyprecededisabovetheofoneIf
defaulttheof(instead 0 or 1 example:For).

12>&...

1.descriptorfileofduplicateaaswritingforopenedbetois2descriptorfilethatmeans

oftermsinredirectioneachevaluatesshellThesignificant.isspecifiedareredirectionswhichinorderThe
(the descriptorfile , file example:Forevaluation.oftimetheatassociation)

1>... fname 12>&

filewith1descriptorfileassociatesfirst fname associatedfilethewith2descriptorfileassociatesthenIt.
is,(that1descriptorfilewith fname bewould2descriptorfilereversed,wereredirectionsofordertheIf).

bewould1descriptorfilethenandbeen)had1descriptorfile(assumingterminalthewithassociated
filewithassociated fname.

byfollowediscommandaIf & iscommandtheforinputstandarddefaulttheactive,notiscontroljoband
fileemptythe /dev/null filethecontainscommandaofexecutiontheforenvironmenttheOtherwise,.

specifications.input/outputbymodifiedasshellinvokingtheofdescriptors

Environment
(seeenvironmentThe environ inprogramexecutedantopassedisthatpairsname-valueoflistais(7))

strings.characterarevaluestheandidentifiersbemustnamesThelist.argumentnormalaaswaysamethe
environmentthescansshelltheinvocation,Onways.severalinenvironmentthewithinteractsshellThe

export.itmarkingandvaluecorrespondingtheitgivingfound,nameeachforparameteracreatesand
createsorparameterstheseofvaluesthemodifiesusertheIfenvironment.theinheritcommandsExecuted

theusingones,new export or -xtypeset environment.theofpartbecomecommandsthecommands,
originallypairsname-valueanyofcomposedthusiscommandexecutedanybyseenenvironmentThe

bemustthatadditionsanyplusshell,currentthebymodifiedbemayvalueswhoseshell,thebyinherited
innoted export or -xtypeset commands.

moreoronewithitprefixingbyaugmentedbemayfunctionorcommandsimpleanyforenvironmentThe
formtheofwordaisargumentassignmentparameterAassignments.parameter identifier=value asfarAs.

ofexecutionabovethe cmd equivalent:arelinestwofollowingtheconcerned,is

sargcmd50M=4TER
s)argcmd50;M=4TERM;TERtpor(ex

theIf -k occurtheyifevenenvironment,theinplacedareargumentsassignmentparameterallset,isflag
printsfirstfollowingThename.commandtheafter ca=b thenand c:

ca=boech
-kset

ca=boech
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scriptsnewinuseitsandshell,theofversionsearlyforwrittenscriptswithuseforintendedisfeatureThis
releases.futureindiscontinuedbewillsupportbecausediscouraged,stronglyis

Functions
The function functions.shelldefinetousedissubsection,Commandstheindescribedword,reserved

read.isfunctionthewhenresolvedarenamesAliasinternally.storedandinreadarefunctionsShell
Executionthe(seeparameterspositionalaspassedargumentsthewithcommandslikeexecutedareFunctions

subsection).

directoryworkingpresentandfilesallshareandcallerthedoesasprocesssametheinexecuteFunctions
trapAfunction.theinsideactiondefaulttheirtoresetarecallerthebycaughtTrapscaller.thewith

toconditiontheandterminatetofunctionthecausesfunctionthebyignoredorcaughtnotisthatcondition
ontrapAcaller.thetoonpassedbe EXIT incompletesfunctiontheafterexecutedisfunctionainsideset

function.theandprogramcallingthebetweensharedarevariablesOrdinarily,caller.theofenvironmentthe
theHowever, typeset scopewhosevariableslocaldefinesfunctionawithinusedcommandspecial

calls.itfunctionsallandfunctioncurrenttheincludes

commandspecialThe return controlreturnfunctionswithinErrorscalls.functionfromreturntousedis
caller.theto

thewithlistedbecanidentifiersFunction -f or +f theofoption typeset oftextThecommand.special
withlistedbealsowillfunctions -f thewithundefinedbecanFunction. -f theofoption unset special

command.

Thescript.shellaexecutesshellthewhenunsetarefunctionsOrdinarily, -xf theofoption typeset
theofinvocationseparateawithoutexecutedarethatscriptstoexportedbetofunctionaallowscommand

theinspecifiedbeshouldshelltheofinvocationsseparateacrossdefinedbetoneedthatFunctionsshell.
ENV thewithfile -xf ofoption typeset.

Jobs
theIf monitor theofoption set eachwithjobaassociatesshellinteractiveanon,turnediscommand

thebyprintedjobs,currentoftableakeepsItpipeline. jobs integersmallthemassignsandcommand,
withasynchronouslystartedisjobaWhennumbers. & follows:aslooksthatlineaprintsshellthe,

4123[1]

(top-level)onehadand1numberjobwasasynchronouslystartedwasthatjobthethatindicatesThis
wasIDprocesswhoseprocess, 1234.

pressmayyouelse,somethingdotowantandjobarunningareyouIf <^z> (<CONTROL-z> which),
asends STOP stopped,beenhasjobthethatindicateusuallythenwillshellThejob.currentthetosignal

withbackgroundtheinitputtingjob,thisofstatethemanipulatethencanYouprompt.anotherprintand
the bg foregroundtheintobackjobthebringeventuallythenandcommandsothersomerunorcommand,

commandforegroundthewith fg pressingofconsequenceThe. <^z> likeisandimmediatelyeffecttakes
typed.isitwhendiscardedareinputunreadandoutputpendingthatininterruptan
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arejobsBackgroundterminal.thefromreadtotriesitifstopwillbackgroundtheinrunbeingjobA
commandtheenteringbydisabledbecanthisbutoutput,producetoallowedusually tostopstty If.

thissetyou tty theywhendotheylikeoutputproducetotrytheywhenstopwilljobsbackgroundoption,
input.readtotry

anyofIDprocessthebytoreferredbecanjobAshell.theinjobstorefertowaysseveralareThere
following:theofonebyorjobtheofprocess

%number numbergiventhewithjobThe
%string withbeginslinecommandwhosejobAny string
%?string containslinecommandwhosejobAny string
%% jobCurrent
%+ toEquivalent %%
%- jobPrevious

jobawheneveryouinformsusuallyItstate.changesprocessawheneverimmediatelylearnsshellThis
doneisThisprompt.aprintsitbeforejustonlybutpossible,isprogressfurthernothatsoblockedbecomes

work.yourdisturbotherwisenotdoesitthatso

forsettrapanytriggerscompletesthatjobbackgroundeachon,ismodemonitortheWhen CHLD.

thatwarnedbewillyoustopped,orrunningarejobswhileshelltheleavetotryyouIf
jobs.stopped(running)haveYou theusemayYou jobs Ifare.theywhatseetocommand

jobsstoppedtheandtime,secondayouwarnnotwillshelltheagain,exittotryimmediatelyorthisdoyou
terminated.bewill

Signals
The INT and QUIT byfollowediscommandtheifignoredarecommandinvokedanforsignals & joband
monitor (butparentitsfromshellthebyinheritedvaluesthehavesignalsOtherwise,active.notisoption

thealsosee trap command).

Execution
matchesnamecommandtheIfout.carriedaresubstitutionsabovetheexecuted,iscommandatimeEach
shellcurrentthewithinexecutedisitsubsection,CommandsSpecialtheinlistedcommandstheofone

user-definedtheofonematchesitnotorwhetherseetocheckedisnamecommandtheNext,process.
theofargumentsthetoresetthenandsavedareparameterspositionalthematches,itIffunctions.

function aissuesorcompletesfunctiontheWhencall. return restoredislistparameterpositionalthe,
onsettrapanyand EXIT lasttheofvaluetheisfunctionaofvalueTheexecuted.isfunctionthewithin

anotisnamecommandaIfprocess.shellcurrenttheinexecutedalsoisfunctionAexecuted.command
theexecutetomadeisattemptanandcreatedisprocessafunction,user-definedaorcommandspecial

usingbycommand exec(2).
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parametershellThe PATH Alternativecommand.thecontainingdirectorytheforpathsearchthedefines
(colonabyseparatedarenamesdirectory : ispathdefaultThe). /bin:/usr/bin:/usr/ucb

(specifying /bin, /usr/bin, /usr/ucb directorycurrentTheorder).thatindirectory,currenttheand,
Iflist.paththeofendorbeginningtheatcolonabyorcolons,adjacentmoreortwobyspecifiedbecan

acontainsnamecommandthe / ispaththeindirectoryeachOtherwise,used.notispathsearchthe,
anordirectoryanotisbutpermissionexecutehasfiletheIffile.executableanforsearched a.out orfile,

characterswithbeginnotdoesfiletheif #! (see exec shellcontainingfileabetoassumedisit(2)),
areparametersnamedandfunctions,aliases,nonexportedAllit.readtospawnedissubshellAcommands.

anyandpermissionreadhavemustfilecommandshellThecase.thisinremoved setuid and setgid
nonexportedremovingwithoutsubshellainexecutediscommandparenthesizedAignored.bewillsettings

quantities.

ReentryCommand
lasttheoftextThe HISTSIZE (default 128 historyainsavedisdeviceterminalafromenteredcommands)

fileThefile. $HOME/.sh_history theifusedis HISTFILE Awritable.notisorsetnotisvariable
namedsametheusethatshellsinteractiveallofcommandstheaccesscanshell HISTFILE specialThe.

command fc becanlistedoreditedbetofiletheofportionThefile.thisofportionaeditorlisttousedis
commandsingleAcommand.theofcharactersorcharacterfirstthespecifycanyouornumber,byselected

toargumentanasprogrameditoranspecifynotdoyouIfspecified.becancommandsofrangeor fc the,
parametertheofvalue FCEDIT Ifused.is FCEDIT defined,notis /bin/ed editedTheused.is

nameeditorTheeditor.theleavinguponreexecutedandprintediscommand(s) - editingtheskiptousedis
formtheofparametersubstitutionacase,thisIncommand.thereexecutetoandphase old=new usedbecan

ifexample,Forexecution.beforecommandthemodifyto r toaliasedis -’-e’fc typingthen
cbad=goodr letterthewithstartsthatcommandrecentmostthereexecutewill c firstthereplacing,

stringtheofoccurrence bad stringthewith good.

OptionsEditingInline
newlineabyfollowedtypedsimplyisdeviceterminalafromenteredlinecommandeachUsually,

(<RETURN> or FEED><LINE theeitherIf). emacs, gmacs or, vi theeditcanusertheactive,isoption
modes,edittheseofeitherinbeToline.command set isoptioneditingAnoption.correspondingthe

thetimeeachselectedautomatically VISUAL or EDITOR ofeitherinendingvalueaassignedisvariable
names.optionthese

acceptterminaluser’sthethatrequirefeatureseditingThe <RETURN> feedlinewithoutreturncarriageas
thesetshouldusersterminalADMscreen.theoncharactercurrenttheoverwritemust)(spaceathatand

" advance-space " tostrapsthesetshouldusersterminal2621seriesHewlett-Packard‘space’.toswitch
etXbcGHxZ .

line.currenttheatwindowathroughlookingisuserthewhichinconceptaimplementmodeseditingThe
ofvaluetheiswidthwindowThe COLUMNS heightwindowThe80.iswidththeotherwisedefined;isitif,

ofvaluetheatsetis LINES thethanlongerislinetheIf24.isheighttheotherwisedefined;isitif,
cursortheAsuser.thenotifytowindowtheofendtheatdisplayedismarkatwo,minuswidthwindow

aismarkThecursor.theaboutcenteredbewillwindowtheboundaries,windowthereachesandmoves >
(< *, window.theofside(s)both)(left,righttheonextendslinetheif)
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notmatched,arestringsOnlyfile.historythetoaccessprovidemodeediteachincommandssearchThe
leadingaalthoughpatterns, ^ line.theincharacterfirsttheatbegintomatchtherestrictsstringthein

ModeEditingEmacs
theeitherenablingbyenteredismodeThis emacs or gmacs thesebetweendifferenceonlyTheoption.

handletheywaytheismodestwo <^T> correctionneedingpointthetocursorthemovesusertheedit,To.
characterscontrolarecommandseditingtheAllneeded.aswordsorcharactersdeletesorinsertsthenand

(caretischaracterscontrolfornotationThesequences.escapeor ^ Forcharacter.thebyfollowed)
example, <^F> pressingfornotationtheis <CONTROL-f> thepressingbyenteredisThis. f whilekey

thedownholding <CONTROL> Thekey. <SHIFT> notation(Thepressed.notiskey ^? theindicates
<DEL> key.)(delete)

issequencesescapefornotationThe M- example,Forcharacter.abyfollowed M-f isf)Meta(pronounced
depressingbyentered ESC (ASCII 033 byfollowed) f (. M-F fornotationthebewould ESC byfollowed

SHIFT (capital) F.)

theNeitherbeginning).thejust(notlinetheonanyplacefromoperatecommandseditAll <RETURN> nor
the FEED><LINE noted.whenexceptcommandseditafterpressediskey

^F character.1(right)forwardcursorMoves

M-f aeditor,emacsthe(Toword.1forwardcursorMoves word charactersofstringais
underscores.)anddigits,letters,onlyofconsisting

^B character.1(left)backwardcursorMoves

M-b word.1backwardcursorMoves

^A start-of-line.tocursorMoves

^E end-of-line.tocursorMoves

^]char charactertoforwardcursorMoves char line.currenton

M-^]char charactertobackcursorMoves char line.currenton

^X^X mark.andcursorInterchanges

erase thebydefinedascharactererase(User-defined stty usuallycommand,(1) ^H or # Deletes.)
character.previous

^D character.currentDeletes

M-d word.currentDeletes

M-^H (<Meta-BACKSPACE> word.previousDeletes)

M-h word.previousDeletes

M-^? (<Meta-DEL> ischaracterinterruptyour(Ifword.previousDeletes) ^? (<DEL> the,
work.)notdoescommandthisdefault),

^T incharacternextwithcharactercurrentTransposes emacs previoustwoTransposesmode.
incharacters gmacs mode.
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^C character.currentCapitalizes

M-c word.currentCapitalizes

M-l lowercase.towordcurrenttheChanges

^K lessisvaluewhoseparameternumericalabyprecededIfend-of-line.tocursorfromDeletes
abyprecededIfcursor.thetouppositiongivenfromdeletesposition,cursorcurrentthethan

fromdeletesposition,cursorcurrentthethangreaterisvaluewhoseparameternumerical
position.cursorgiventoupcursor

^W mark.thetocursorthefromKills

M-p stack.theonmarkthetocursorthefromregionthePushes

kill usuallycommand,sttythebydefinedascharacterkill(User-defined ^G or @ entiretheKills.)
twoIfline.current kill onthenfromcharacterskillallsuccession,inenteredarecharacters

terminals).paperusingwhen(usefulfeedlineacause

^Y line.)thetobackitem(Yanksline.fromremoveditemlastRestores

^L line.currentprintsandfeedLine

^@ mark.Setscharacter)(Null

M-<space> ( SPACE><Meta mark.Sets)

^J line.currenttheExecutesline)(New

^M (<RETURN> line.currenttheExecutes)

eof usuallycharacter,End-of-file ^D null.islinecurrenttheifonlyend-of-fileanasprocessedis,

^P timeEachcommand.previousFetches ^P istimeinbackcommandprevioustheentered,is
command.multilineaoflinefirsttheonnotwhenlineonebackMovesaccessed.

M-< line.history(oldest)recentleasttheFetches

M-> line.history(youngest)recentmosttheFetches

^N timeEachline.commandnextFetches ^N timeinforwardlinecommandnexttheentered,is
accessed.is

^Rstring containinglinecommandpreviousaforhistorysearchReverses string is0ofparameteraIf.
forward.issearchthegiven, String abyterminatedis RETURN or LINENEW isstringIf.

abypreceded ^ withbeginmustlinematchedthe, string If. string nexttheomitted,is
recentmostthecontaininglinecommand string 0ofparameteracasethisInaccessed.is

search.theofdirectionthereverses

^O thefromlinecurrenttorelativelinenextthefetchesandlinecurrenttheExecutes(Operates)
file.history

M-digits command.nextthetoparameteraastakenaredigitstheparameter;numericDefines(Escape)
areparameteraacceptthatcommandsThe ^F, ^B, erase, ^C, ^D, ^K, ^R, ^P, ^N, ^], M-.,

M-^], M-_, M-b, M-c, M-d, M-f, M-h, M-l and, M-^H.
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M-letter namethebyaliasanforsearchedislistaliasYour(Soft-key) _letter thisofaliasanifand
Thequeue.inputtheoninsertedbewillvalueitsdefined,isname letter ofonebenotmust

meta-functions.previousthe

M-[letter namethebyaliasanforsearchedislistaliasYour(Soft-key) __letter thisofaliasanifand
programtousedbecanThisqueue.inputtheoninsertedbewillvalueitsdefined,isname

terminals.manyonkeysfunctions

M-. abyprecededIfline.theoninsertediscommandprevioustheofwordlasttheInserts
thethanratherinserttowordwhichdeterminesparameterthisofvaluetheparameter,numeric

word.last

M-_ asSame M-..

M-* doeswordtheifappendedisasteriskAnword.currenttheongenerationfile-nameAttempts
characters.patternspecialanycontainorfileanymatchnot

M-ESC allofprefixcommonlongestthewithwordcurrenttheReplacescompletion.nameFile
aunique,ismatchtheIfappended.asteriskanwithwordcurrentthematchingfilenames / is

directory.anotisfiletheifappendedisspaceaanddirectoryaisfiletheifappended

M-= appended.wereasteriskanifpatternwordcurrentmatchingfilesLists

^U 4.bycommandnextofparameterMultiplies

\ (usuallyinterruptandkillerase,user’sthecharacters,Editingcharacter.nextEscapes ^?)
abyprecededifstringsearchainorlinecommandainenteredbemaycharacters \ The. \

any).(iffeatureseditingcharacter’snexttheremoves

^V shell.theofversionDisplays

M-# aInserts # insertedbetocommentacausesThisit.executesandlinetheofbeginningtheat
file.historythein

The vi ModeEditing
The vi youedit,Tomode.inputinareyoucommand,aenteryouWhenmodes.typingtwohaseditor

typingbymodecontrolenter ESC (033 orinsertthenandcorrection,needingpointthetocursorthemove),
thetopriorcountrepeatoptionalanacceptcommandscontrolMostneeded.aswordsorcharactersdelete

command.

In vi echoedbewillcommandtheandenabledinitiallyisprocessingcanonicalsystems,mostonmode
hassecondonethanlessorcharacterscontrolanycontainsitandgreaterorbaud1200isspeedtheifagain

Theprinted.waspromptthesinceelapsed ESC remaindertheforprocessingcanonicalterminatescharacter
ofadvantagesthehasschemeThisline.commandthemodifythencanusertheandcommand,theof

mode.rawofechoingtype-aheadthewithprocessingcanonical
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optiontheIf viraw modeThisdisabled.processingcanonicalhavealwayswillterminaltheset,alsois
alternativetwosupportnotdothatsystemsforimplicitisandterminalscertainforhelpfulbemay

isfunctionalitythisthatdeterminecanshelltheIfRFC-1184).bydefined(asdelimitersend-of-line
thesupported, viraw theOtherwise,default.byoffbewilloption viraw Ifdefault.byonbewilloption

theturntoeffortssupported,notisfunctionalitythisthatdeterminecanshellthe viraw bewilloffoption
ignored.silently

CommandsEditInput
mode.inputiniseditorthedefault,By

erase thebydefinedascharactererase(User-defined stty usuallycommand, ^H or # Deletes.)
character.previous

^W word.separatedblankprevioustheDeletes

^D shell.theTerminates

^V enteredbemaycharacterskilloreraseuser’sthecharacters,Editingcharacter.nextEscapes
abyprecededifstringsearchainorlinecommandain ^V The. ^V nexttheremoves

any).(iffeatureseditingcharacter’s

\ character.killorerasenexttheEscapes

CommandsEditMotion
cursor:themovecommandsfollowingThe

[count]l character.1(right)forwardcursorMoves
[count]w word.alphanumeric1forwardcursorMoves
[count]W blank.afollowsthatwordnexttheofbeginningthetocursorMoves
[count]e end-of-word.tocursorMoves
[count]E word.delimitedblankcurrenttheofendtocursorMoves
[count]h character.1(left)backwardcursorMoves
[count]b word.1backwardcursorMoves
[count]B word.separatedblankprecedingtocursorMoves
[count]| columntocursorMoves count.
[count]fc characternextFinds c line.currentthein
[count]Fc characterpreviousFinds c line.currentthein
[count]tc toEquivalent f byfollowed h.
[count]Tc toEquivalent F byfollowed l.
[count]; Repeats count command,findcharactersinglelastthetimes, f, F, t or, T.
[count], commandfindcharactersinglelasttheReverses count times.
0 line.ofstarttocursorMoves
^ line.incharacternonblankfirsttocursorMoves
$ end-of-line.tocursorMoves
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CommandsEditSearch
history:commandyouraccesscommandsfollowingThe

[count]k timeEachcommand.previousFetches k istimeinbackcommandprevioustheentered,is
accessed.

[count]- toEquivalent k.

[count]j timeEachcommand.nextFetches j istimeinforwardcommandnexttheentered,is
accessed.

[count]+ toEquivalent j.

[count]G numbercommandtheFetches count command.historyrecentleasttheisdefaultThe.

/string containingcommandpreviousaforhistorythroughbackwardSearches string. string is
abyterminated <RETURN> or <NEWLINE> If. string abyprecededis ^ linematchedthe,

withbeginmust string If. string used.bewillstringpreviousthenull,is

?string asSame / direction.forwardtheinbewillsearchthatexcept

n topatternlasttheofmatchnextforSearches / or ? commands.

N topatternlasttheofmatchnextforSearches / or ? Searchesdirection.reverseinbut,
previousthebyenteredstringtheforhistory / command.

CommandsEditModificationText
line:themodifycommandsfollowingThe

a character.currenttheaftertextentersandmodeinputEnters

A toEquivalentline.theofendthetotextAppends $a.

[count]cmotion
c[count]motion whichtocharacterthethroughcharactercurrentDeletes motion cursorthemovewould

Ifmode.inputenterand motion is c modeinputanddeletedbewilllineentirethe,
entered.

C toEquivalentmode.inputenterandend-of-linethethroughcharactercurrenttheDeletes
c$.

S toEquivalent cc.

D toEquivalentend-of-line.thethroughcharactercurrenttheDeletes d$.

[count]dmotion
d[count]motion whichtocharacterthethroughcharactercurrentDeletes motion Ifmove.would motion

is d deleted.bewilllineentirethe,

i character.currentthebeforetextinsertsandmodeinputEnters

I toEquivalentline.theofbeginningthebeforetextInserts 0i.

[count]P cursor.thebeforemodificationtextpreviousthePlaces
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[count]p cursor.theaftermodificationtextpreviousthePlaces

R overlaytypeyoucharacterswithscreentheoncharactersreplacesandmodeinputEnters
fashion.

[count]rc theReplaces count withpositioncursorcurrenttheatstartingcharacter(s) c and,
cursor.theadvances

[count]x character.currentDeletes

[count]X character.precedingDeletes

[count]. command.modificationtextprevioustheRepeats

[count]~ theofcasetheInverts count andpositioncursorcurrenttheatstartingcharacter(s)
cursor.theadvances

[count]_ theCauses count entered.modeinputandappendedbetocommandprevioustheofword
ifusediswordlastThe count omitted.is

* anCauses * Ifattempted.generationfile-nameandwordcurrentthetoappendedbeto
matchingthebyreplacediswordtheOtherwise,bell.theringsitfound,ismatchno

entered.ismodeinputandpattern

\ allofprefixcommonlongestthewithwordcurrenttheReplacescompletion.nameFile
unique,ismatchtheIfappended.asteriskanwithwordcurrentthematchingnamesfile

a / anotisfiletheifappendedisspaceaanddirectoryaisfiletheifappendedis
directory.

CommandsEditOther
commands.Miscellaneous

[count]ymotion
y[count]motion thatcharacterthroughcharactercurrentYanks motion putsandtocursorthemovewould

unchanged.arecursorandtextThebuffer.deletetheintothem

Y toEquivalentend-of-line.topositioncurrentfromYanks y$.

u command.modifyingtextlasttheUndoes

U line.theonperformedcommandsmodifyingtexttheallUndoes

[count]v commandtheReturns ${VISUAL:-${EDITOR:-vi}}-efc count inputthein
Ifbuffer. count used.islinecurrenttheomitted,is

^L mode.controlinonlyeffectHasline.currentprintsandfeedLine

^J (<NEWLINE> mode.ofregardlessline,currenttheExecutes)

^M (<RETURN> mode.ofregardlessline,currenttheExecutes)

# ainsertingafterlinetheSends # linecurrentthecausingforUsefulline.theoffrontin
executed.beingwithouthistorytheininsertedbeto

= it.toappendedwereasteriskanifwordcurrentthematchthatnamesfiletheLists
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@letter namethebyaliasanforsearchedislistaliasYour _letter isnamethisofaliasanifand
processing.forqueueinputtheoninsertedbewillvalueitsdefined,

CommandsSpecial
permitted.isredirectionInput/outputprocess.shelltheinexecutedarecommandssimplefollowingThe

noistherewhenstatus,exittheand1descriptorfileonwrittenisoutputtheindicated,otherwiseUnless
ways:followingtheinspeciallytreatedare†twooronebyprecededarethatCommands0.iserror,syntax

completes.commandthewheneffectinremaincommandtheprecedinglistsassignmentParameter1.

assignments.parameterafterprocessedareredirectionsI/O2.

abort.tothemcontainsthatscriptacauseErrors3.

areassignment,parameteraofformattheinarethat††byprecededcommandafollowingWords,4.
performedissubstitutiontildethatmeansThisassignment.parameteraasrulessamethewithexpanded

theafter = performed.notaregenerationnamefileandsplittingwordandsign

follows:asarecommandsspecialThe

† : [ arg parameters.expandsonlycommandThe]...

† . file [ arg completetheReads]... file inexecutedarecommandsThecommands.theexecutesthenand
byspecifiedpathsearchTheenvironment.shellcurrentthe PATH thefindtousedis

containingdirectory file argumentsanyIf. arg positionalthebecometheygiven,are
theisstatusexitTheunchanged.areparameterspositionaltheOtherwise,parameters.

executed.commandlasttheofstatusexit

†† alias [ -tx [] name[ =value ...]]
formtheinaliasesoflisttheprintsargumentsnowithAlias name=value standardon

whosenameeachfordefinedisaliasAnoutput. value inspacetrailingAgiven.is
value Thesubstitution.aliasforcheckedbetowordnextthecauses -t tousedisflag

namepathfulltheisaliastrackedaofvalueThealiases.trackedlistandset
giventhetocorresponding name ofvaluethewhenundefinedbecomesvalueThe. PATH

theWithouttracked.remainedaliasesthebutresetis -t eachforflag, name thein
nowhichforlistargument value Theprinted.isaliastheofvalueandnamethegiven,is

-x scriptsfordefinedisaliasexportedAnaliases.exportedprintorsettousedisflag
aifnonzeroisstatusexitThename.byinvoked name whichforvalue,nobutgiven,is

Seedefined.beenhasaliasno alias(1).

bg [ job specifiedeachPutscontrol.jobsupportthatsystemsononlyiscommandThis]... job into
ifbackgroundtheinputisjobcurrentThebackground.the job theSeespecified.notis

offormattheofdescriptionaforsubsectionJobs job See. bg(1).

† break [ n enclosingthefromExits] for, while, until or, select Ifany.ifloop, n is
breaksitspecified, n levels.

)1(KSH)1(KSH

SR430 – 10.02011



cd [ arg ]
cd newold currentthechangesitform,firsttheInforms.twoofeitherinbecancommandThis

todirectory arg If. arg is - Thedirectory.previousthetochangedisdirectorythe,
parametershell HOME defaulttheis arg parameterThe. PWD currentthetosetis

parametershellThedirectory. CDPATH directorytheforpathsearchthedefines
containing arg (colonabyseparatedarenamesdirectoryAlternative. : defaultThe).

ispath <null> abyspecifiedisdirectorycurrentThedirectory).currentthe(specifying
colonthebetweenorsignequaltheafterimmediatelyappearcanwhichname,pathnull

Iflist.paththeinelseanywheredelimiters arg awithbegins / notispathsearchthe,
forsearchedispaththeindirectoryeachOtherwise,used. arg.

offormsecondThe cd stringthesubstitutes new stringthefor old currentthein
name,directory PWD directory.newthistochangetotriesand,

The cd byexecutedbenotmaycommand rksh See. cd(1).

command [ -pVv ] command_name [argument .]..
See command command.thisusingoninformationfor(1)

† continue [ n ]
enclosingtheofiterationnexttheResumes for, while, until or, select Ifloop. n

theatresumesitspecified,is n loop.enclosingth

dmmode n tomoderecallmigrationdatatheSets n seedescription,andusageFor. dmmode(1).

echo [ arg seedescription,andusageFor]... echo(1).

† eval [ arg executed.command(s)resultingtheandshellthetoinputasreadareargumentsThe]...

† exec [ arg If]... arg shellthisofplaceinexecutedisargumentsthebyspecifiedcommandthegiven,is
theaffectandappearmayargumentsInput/outputprocess.newacreatingwithout

filemodifytoiscommandthisofeffectthegiven,areargumentsnoIfprocess.current
fileanycase,thisInlist.redirectioninput/outputthebyprescribedasdescriptors

whenclosedaremechanismthiswithopenedarethat2thangreaternumbersdescriptor
program.anotherinvoking

† exit [ n byspecifiedstatusexitthewithexittoshelltheCauses] n If. n statusexittheomitted,is
exittoshellthecausealsowillend-of-fileAnexecuted.commandlasttheofthatis

thehasthatshellaforexcept ignoreeof (seeoption set on.turned)

†† export [ name[=value ...]]
specifiedThe name thetoexportautomaticformarkedares environment of

commands.executedsubsequently

fc [ -e ename [] -nlr [] first [ last ]]

)1(KSH)1(KSH

SR– 43110.02011



--efc [ old=new [] command ]
fromcommandsofrangeaform,firsttheIn first to last lastthefromselectedis

HISTSIZE argumentsTheterminal.theattypedwerethatcommands first and last may
recentmostthelocatetousedisstringAstring.aasornumberaasspecifiedbe

thetooffsetanasusedisnumbernegativeAstring.giventhewithstartingcommand
flagtheIfnumber.commandcurrent -l onlistedarecommandstheselected,is

programeditortheOtherwise,output.standard ename containingfileaoninvokedis
Ifcommands.keyboardthese ename parametertheofvaluethesupplied,notis FCEDIT

(default /bin/ed editedthecomplete,iseditingWheneditor.theasusedis)
Ifexecuted.iscommand(s) last tosetbewillitspecified,notis first If. first notis

andeditingforcommandprevioustheisdefaultthespecified, – flagThelisting.for16
-r flagtheandcommandstheoforderthereverses -n numberscommandsuppresses

listing.when

theform,secondtheIn command substitutiontheafterreexecutedis old=new is
Seeperformed. fc(1).

fg [ job Eachcontrol.jobsupportthatsystemsononlyiscommandThis]... job broughtisspecified
aForforeground.theintobroughtisjobcurrenttheOtherwise,foreground.theto

offormattheofdescription job Seesubsection.Jobsthesee, fg(1).

getopts nameoptstring [ arg ]...
Checks arg Ifoptions.legalfor arg Anused.areparameterspositionaltheomitted,is

awithbeginsoption-argument + aor - withbeginningnotoptionAn. + or - theor
argument -- options.theends optstring thatlettersthecontains getopts recognizes.

abyfollowedisletteraIf : optionsTheargument.anhavetoexpectedisoptionthat,
blanks.byargumentthefromseparatedbecan

getopts variableinsidefindsitletteroptionnexttheplaces name isittimeeach
awithinvoked + whenprepended arg awithbegins + nexttheofindexThe. arg is

instored OPTIND instoredisany,ifoption-argument,The. OPTARG.

leadingA : in optstring causes getopts inoptioninvalidanofletterthestoreto
OPTARG settoand, name to ? toandoptionunknownanfor : optionrequiredawhen

Otherwise,missing.is getopts nonzeroisstatusexitThemessage.erroranprints
Seeoptions.morenoaretherewhen getopts(1).

jobs [ -lnp [] job ]...
ifjobsactiveallorjob,giveneachaboutinformationLists job Theomitted.is -l flag

Theinformation.normalthetoadditioninIDsprocesslists -n jobsonlydisplaysflag
Thenotified.lastsinceexitedorstoppedhavethat -p groupprocesstheonlycausesflag

offormattheofdescriptionaForlisted.beto job Seesubsection.Jobsthesee,
jobs(1).

-skill signal_ ..pid.name
-lkill [exit_status]
-vkill
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kill [-signal_name] pid ...
kill [-signal_number] pid ...

seedescription,andusageFor kill(1).

let arg Each... arg ofdescriptionaForevaluated.betoexpressionarithmeticseparateais
subsection.EvaluationArithmetictheseeevaluation,expressionarithmetic

isstatusexitthenonzero,isexpressionlasttheofvaluetheIf 0 isitotherwise; 1.

print [ -Rnprsu[n []] arg ]...
flagwithorflagsnoWithmechanism.outputshellThe - or -- areargumentsthe,

bydescribedasoutputstandardonprinted echo mode,rawIn(1). -R or -r escapethe,
ofconventions echo Theignored.are -R andargumentssubsequentallprintwilloption
thanotheroptions -n The. -p pipetheontowrittenbetoargumentsthecausesoption

withspawnedprocesstheof |& Theoutput.standardofinstead -s thecausesoption
Theoutput.standardofinsteadfilehistorytheontowrittenbetoarguments -u canflag

numberunitdescriptorfileone-digitaspecifytousedbe n bewilloutputthewhichon
flagtheIf1.isdefaultTheplaced. -n noused,is <newline> output.thetoaddedis

pwd toEquivalentdirectory.workingthePrints $PWD--rprint

read [ -prsu[ n []] name?prompt [] name ]...
theusingfields,intoupbrokenisandreadislineOnemechanism.inputshellThe

incharacters IFS mode,rawInseparators.as -r, a \ notdoeslineaofendtheat
firstthetoassignedisfieldfirstThecontinuation.linesignify name tofieldsecondthe,

secondthe name lastthetoassignedfieldsleftoverwithon,soand, name The. -p
thebyspawnedprocessaofpipeinputthefromtakenbetolineinputthecausesoption

usingshell |& theIf. -s theincommandaassavedbewillinputthepresent,isflag
Thefile.history -u fromunitdescriptorfileone-digitaspecifytousedbecanflag

thewithopenedbecandescriptorfileTheread.towhich exec Thecommand.special
ofvaluedefault n If0.is name omitted,is REPLY defaulttheasusedis name exitThe.

Seeencountered.isend-of-fileanunless0,isstatus read thewithend-of-fileAn(1).
-p firsttheIfspawned.becananotherthatsoprocessthisforcleanupcausesoption

acontainsargument ? aasusediswordthisofremainderthe, prompt errorstandardon
encountered.isend-of-fileanunless0,isstatusexitTheinteractive.isshellthewhen

†† readonly [ name[=value ...]]
specifiedThe names bychangedbecannotnamestheseandonly,readmarkedare

assignment.subsequent

† return [ n shellaCauses] function byspecifiedstatusreturnthewithscriptinvokingthetoreturnto
n If. n Ifexecuted.commandlasttheofthatisstatusreturntheomitted,is return is

ainnotwhileinvoked function aor . anassametheisitscript, exit.

set [ ±abCefhkmnopsStuvx [] ±o option [..]. ±A name [] arg ]...
meanings:followingthehavecommandthisforflagsTheshell.theforoptionsSets

)1(KSH)1(KSH

SR– 43310.02011



-A variabletheUnsetsassignment.Array name fromsequentiallyvaluesassignsand
listthe arg If. +A variabletheused,is name first.unsetnotis

-a parameters.definedsubsequentallexportsAutomatically

-b completion.jobbackgroundofasynchronouslyuserthenotifytoshelltheCauses

-C redirectionPrevents > Requiresfiles.existingtruncatingfrom >| fileatruncateto
on.turnedwhen

-e theExecutes ERR nonzeroahasthatcommandawithUsedexits.andset,iftrap,
profiles.readingwhiledisabledismodeThisstatus.exit

-f generation.namefileDisables

-h encountered.firstwhenaliastrackedabecomescommandEach

-k Allenvironment.commandtheinargumentsassignmentparameterallPlaces
notcommand,aforenvironmenttheinplacedareargumentsassignmentparameter

name.commandtheprecedethatthosejust

-m uponprintwilllineAgroup.processseparateainjobsbackgroundRuns
completionainreportedisjobsbackgroundofstatusexitThecompletion.

forautomaticallyonturnedisflagthiscontrol,jobwithsystemsOnmessage.
shells.interactive

-n them.executenotdoesbuterrors,syntaxforthemchecksandcommandsReads
shells.interactiveforIgnored

-o names:optionfollowingtheofonebecanargumentfollowingThe

allexport asSame -a.
errexit asSame -e.
bgnice defaulttheisThispriority.loweraatrunarejobsbackgroundAll

mode.
emacs aninyouPuts emacs entry.commandforeditorinline-style
gmacs ainyouPuts gmacs entry.commandforeditorinline-style
ignoreeof commandTheend-of-file.onexitnotwillshellThe exit bemust

used.
keyword asSame -k.
markdirs ahavegenerationnamefilefromresultingnamesdirectoryAll

trailing / appended.
monitor asSame -m.
noclobber asSame -C.
noexec asSame -n.
noglob asSame -f.
nolog file.historyindefinitionsfunctionsavenotDoes
notify asSame -b.
nounset asSame -u.
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privileged asSame -p.
verbose asSame -v.
trackall asSame -h.
vi aofmodeinsertinyouPuts vi untilContinueseditor.inline-style

(characterescapehityou 033 Amode.moveinyouputsThis).
line.thesendsreturn

viraw intypedisitascharactereachProcesses vi mode.
xtrace asSame -x.

For -oksh the, option Forrequired.isargument -oset isnameoptionnoif,
printed.aresettingsoptioncurrentthesupplied,

-p theofprocessingDisables $HOME/.profile filetheUsesfile.
/etc/suid_profile theofinstead ENV thewheneveronismodeThisfile.

thecausesoffthisTurning(gid).uidrealthetoequalnotis(gid)uideffective
gid.anduidrealthetosetbetogidanduideffective

-S formtheofstamptimeanddateawithcommandsPrefixes
hh:mm:ssdatemonthday .

-s lexicographically.parameterspositionaltheSorts
ofdecsriptionaForNote: -sksh subsection.Invocationthesee,

-t command.oneexecutingandreadingafterExits

-u substituting.whenerroranasparametersunsetTreats

-v read.aretheyaslinesinputshellPrints

-x executed.aretheyasargumentstheirandcommandsPrints

- offTurns -x, -v and, -S flags.forargumentsexaminingstopsandflags

-- settinginusefulisflagThisflags.theofanychangenotDoes $1 valueato
withbeginning - areparameterspositionaltheflag,thisfollowargumentsnoIf.

unset.

Using + thanrather - usedbealsocanflagsTheseoff.turnedbetoflagsthesecauses
infoundbemayflagsofsetcurrentTheshell.theofinvocationupon $- Unless. -A is

toorder,inassigned,areandparameterspositionalareargumentsremainingthespecified,
$2$1 parametersnamedallofvaluesandnamesthespecified,areargumentsnoIf....

output.standardtheonprintedare

setucat cat seedescription,andusageForcategory.activetheSets setucat(1).

setusrv seedescription,andusageForattributes.securityuser’stheSets setusrv(1).

setucmp cmp andusageForshell.loginlowest-levelthetoonlyAvailablecompartments.activeSets
seedescription, setucmp(1).

setulvl level andusageForshell.loginlowest-levelthetoonlyAvailablelevel.securitytheRaises
seedescription, setulvl(1).
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† shift [ n fromparameterspositionalThe] $n+1 renamedare... $1 default.;.. n The1.is
parameter n lessnumbernonnegativeatoevaluatesthatexpressionarithmeticanybecan

toequalorthan $#.

† times thefromrunprocessesforandshellthefortimessystemanduseraccumulatedthePrints
shell.

† trap [ arg [] sig ...]
arg signal(s)receivesshellthewhenexecutedandreadbetocommandais sig (Note.
that arg Eachtaken.)istrapthewhenonceandsetistrapthewhenoncescannedis sig

executedarecommandsTrapsignal.theofnametheasornumberaasspecifiedbecan
onignoredwasthatsignalaontrapasettoattemptAnynumber.signaloforderin

Ifineffective.isshellcurrentthetoentry arg isoromittedis - trap(s)all, sig resetare
Ifvalues.originaltheirto arg byandshellthebyignoredissignalthisstring,nulltheis

Ifinvokes.itcommandsthe sig is ERR, arg hascommandawheneverexecutedbewill
Ifstatus.exitnonzeroa sig is DEBUG, arg Ifcommand.eachafterexecutedbewill sig

is 0 or EXIT theand trap thefunction,aofbodytheinsideexecutedisstatement
command arg Ifcompletes.functiontheafterexecutedis sig is 0 or EXIT afor trap

commandthefunction,anyoutsideset arg Theshell.thefromexitonexecutedis trap
signaleachwithassociatedcommandsoflistaprintsargumentsnowithcommand

number.

†† typeset [ ±HLRZfilrtux[n []] name[ =value ...]]
newafunction,ainsideinvokedWhenparameters.shellforvaluesandattributesSets

parametertheofinstance name restoredaretypeandvalueparameterThecreated.is
specified:bemayattributesoflistfollowingThecompletes.functionthewhen

-H systemnon-UNIXonmappingfilehost-nametosystemUNIXprovidesflagThis
machines.

-L fromblanksleadingremovesandjustifiesLeft value If. n thedefinesitnonzero,is
firstofvaluetheofwidththebydeterminedisitotherwise,field;theofwidth

blankswithrighttheonfilledisitto,assignedisparametertheWhenassignment.
theifremovedare0’sLeadingfield.theintofittonecessary,iftruncated,or -Z

Theset.alsoisflag -R off.turnedisflag

-R Ifblanks.leadingwithfillsandjustifiesRight n ofwidththedefinesitnonzero,is
assignment.firstofvaluetheofwidththebydeterminedisitotherwise,field;the

isparametertheifendthefromtruncatedorblankswithleft-filledisfieldThe
Thereassigned. L off.turnedisflag

-Z digitaischaracternonblankfirsttheif0’s,leadingwithfillsandjustifiesRight
theand -L Ifset.beennothasflag n field;theofwidththedefinesitnonzero,is

assignment.firstofvaluetheofwidththebydeterminedisitotherwise,
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-f assignmentsNonames.parameterthanrathernamesfunctiontorefernamesThe
areflagsvalidotheronlytheandmadebecan -t, -u and -x The. -t turnsflag

Thefunction.thisfortracingexecutionon -u betofunctionthiscausesflag
Theundefined.marked FPATH functionthefindtosearchedbewillvariable

Thereferenced.isfunctionthewhendefinition -x functiontheallowsflag
name.byinvokedproceduresshellacrosseffectinremaintodefinition

-i Iffaster.arithmeticmakesThisinteger.anisparameterthatSpecifies n is
assignmentfirsttheotherwise,base;arithmeticoutputthedefinesitnonzero,

base.outputthedetermines

-l flag,uppercaseThelowercase.tocharactersuppercaseallConverts -u turnedis
off.

-r givenThe names bychangedbecannotnamestheseonly;readmarkedare
assignment.subsequent

-t meaningspecialnohaveanduser-definableareTagsparameters.namedtheTags
shell.theto

-u flag,lowercaseThecharacters.uppercasetocharacterslowercaseallConverts -l,
off.turnedis

-x giventheMarks name ofenvironmentthetoexportautomaticfors
commands.subsequently-executed

Using + thanrather - noIfoff.turnedbetoflagsthesecauses name arearguments
parameterstheofvalues)theoptionally(andnamesoflistaspecified,areflagsbutgiven

(Usingprinted.issetflagsthesehavethat + thanrather - beingfromvaluesthekeeps
noIfprinted.) name thespecified,areflagsands names and attributes parametersallof

printed.are

ulimit [-f [] n oflimitsizeaImposes] n Theblocks. -f oflimitsizeaimposesoption n 4096-byte
noWithread).bemaysizeanyof(filesprocesseschildbywrittenfilesonblocks

Seeprinted.isblocks4096-byteinlimitcurrenttheargument, ulimit optionnoIf(2).
specified,is -f assumed.is

umask [ mask tosetismaskfile-creationuserThe] mask (see umask(2)). mask octalanbeeithercan
indescribedasvaluesymbolicaornumber chmod specified,isvaluesymbolicaIf(1).

applyingofresulttheofcomplementtheisvalueumasknewthe mask theto
Ifvalue.umaskprevioustheofcomplement mask theofvaluecurrenttheomitted,is

printed.ismask

unalias name ...
oflistthebygivenparametersThe name thefromremovedares alias Seelist.

unalias(1).
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unset [ -f ] name ...
oflistthebygivenparametersThe name andvaluestheiris,thatunassigned;ares

theIfunset.becannotvariablesRead-onlyerased.areattributes -f theset,isflag
torefernames function Unsettingnames. ERRNO, LINENO, MAILCHECK, OPTARG,

OPTIND, RANDOM, SECONDS, TMOUT and, _ ifevenmeaning,specialtheirremoves
to.assignedsubsequentlyarethey

† wait [ job specifiedtheforWaits] job Ifstatus.terminationitsreportsand job allspecified,notis
ofthatiscommandthisfromstatusexitTheawaited.areprocesseschildactivecurrently

ofdescriptionformataForawaited.processthe job Seesubsection.Jobsthesee,
wait(1).

whence [ -pv ] name ...
eachFor name name.commandaasusedifinterpretedbewouldithowindicates,

The -v report.verbosemoreaproducesflag

The -p forsearchpathadoesflag name aorfunction,aalias,anisnameifeven,
word.reserved

NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

secadm, system ParametertheindescribedfacilitiestheusingfileanyfromortoredirectCan
anytochangepage;manthisofsubsectionsInput/OutputandQuoting,Substitution,

theusingdirectory cd GenerationNameFiletheindescribedcommand(1)
theusingprocessuseranykillpage;manthisofsubsection kill command;(1)

theusingattributessecurityprocessshellthesetarbitrarily setulvl(1),
setucmp and(1), setusrv valueanytolimitsprocesschangeandcommands;(1)

theusing ulimit command.(2)

sysadm ACLandmode,ownership,bynotbutrestrictionslabelsecuritybyConstrained
theindescribedfacilitiestheusingfilesfromortoredirectingwhenconsiderations

canpage;manthisofsectionsInput/OutputandQuoting,Substitution,Parameter
usingdirectoriestochange cd theusingnamespathexpandcancommand;(1)

canorpage;manthisofsubsectionGenerationNameFiletheindescribedpatterns
theusingprocessesuserkill kill Thecommand.(1) sysadm canadministrator

theusingvalueanytolimitsprocesschange ulimit thisHowever,command.(2)
usingattributessecurityprocessshellthesetonlycanuser setulvl(1),

setucmp or(1), setusrv users.nonadministrativetoallowedarethatwaysin(1)

)1(KSH)1(KSH

SR438 – 10.02011



sysops whenconsiderationsownershipbynotbutrestrictionslabelsecuritybyConstrained
theusingprocesseskilling kill anytolimitsprocesschangecanandcommand(1)

theusingvalue ulimit Thecommand.(2) sysops aastreatedisadministrator
activities.shellotherallrespectwithusernonadministrative

theIf PRIV_SU alloverridecanusersupertheenabled,isoptionconfiguration ksh restrictions.

aininstalledisnamesamethewithcommandaandexecuted,isaliastrackedaisthatcommandaIf
willshellthefound,wascommandoriginalthewheredirectorythebeforepathsearchtheindirectory

tocontinue exec theUsecommand.originalthe -t theofoption alias thiscorrecttocommand(1)
situation.

acontainscriptsshelloldverySome ^ (characterpipetheforsynonymaas |).

theUsing fc disappeartocommandentirethecausewillcommandcompoundawithincommandbuilt-in
file.historythefrom

commandbuilt-inThe . file Therefore,executed.arecommandsanybeforefileentirethereads alias and
unalias file.theindefinedfunctionsanytoapplynotwillfiletheincommands

ontrapaThus,process.foregroundaforwaitingisjobawhileprocessednotareTraps CHLD benotwill
terminates.jobforegroundtheuntilexecuted

STATUSEXIT

aIfstatus.exitnonzeroareturntoshellthecauseerrors,syntaxassuchshell,thebydetectedErrors
theOtherwise,127.withexitsshelltheshell,noninteractiveabyfoundbenotcouldscriptshellspecified

thealso(seeexecutedcommandlasttheofstatusexitthereturnsshell exit isshelltheIfcommand).
shellthebydetectederrorsRun-timeabandoned.isfileshelltheofexecutionnoninteractively,usedbeing

thethatnumberlinetheIfcondition.errortheandnamefunctionorcommandtheprintingbyreportedare
(bracketssquareinprintedalsoisnumberlinetheone,thangreaterisonoccurrederror ][ theafter)

name.functionorcommand

EXAMPLES

upsettingofexampleanisfollowingThe1:Example .profile forfileinitializationtheiswhich, ksh.
whichtofiletheexecutesthenandlogin,atonceexecutedisIt ENV set.is

susecdtthath#pa~:/..:=.:ATHCDP
toredielinndmma#co=viDITFCE

efilentonmvir#env.en=~/ENV
dsmancom32tlasessavh#ks32ZE=TSIHIS

sutemin5ryevelmaiforckscheh#ks0=30ECKLCHMAI
llsheinlogon^Denor#igeoforeign-oset

0‘’x23mpe‘?a-Q-ttseM=’TER
oech’’^crint’’^ulkil’’^?seeraystt

MTERECKLCHMAIZETSIHISENVYCRADITFCETOREDIATHCDPortexp
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aofexampleanisfollowingThe2:Example .env newatimeeachexecutedisthatfile ksh itrun;is
shells.newalltocarriedbetoaliasesallallows

#
’-CF/lsbin=’/lsf-xasali
F’-lg/lsbin=’/lsl-xasali

’-lrfch=’-xasali
e’mor|IZESTS$HI-l’fchf=-xasali

nvntepripe=-xasali

FILES

/etc/profile commandsstartupshelldefaultsystemcontainingFile

$HOME/.profile commandsstartupshelluser’scontainingFile

$TMPDIR/sh* filesworkingTemporary

/dev/null fileZero-length

a.out filebinaryExecutable

ALSOSEE

alias(1), bg(1), cd(1), chown(1), command(1), echo(1), emacs(1), env(1), fc(1), fg(1),
getopts(1), jobs(1), kill(1), login(1), pwd(1), read(1), setucat(1), setucmp(1), setusrv(1),
test(1), unalias(1), vi(1), wait(1)

dup(2), exec(2), execve(2), fork(2), pipe(2), setuid(2), signal(2), umask(2), ulimit(2),
wait thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

a.out(5), profile thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS ResearchCray,
SRpublication – 2014

dmmode onlyOnline(1)

environ onlyOnline(7)

ShellKorntheLearning 1990Inc.,Associates,&O’ReillyRosenblatt,Bill,

LanguageProgrammingandCommandKornShellThe 1989Hall,PrenticeKorn,DavidandBolskyMorris,

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

ksrvtgt – ticketticket-grantingKerberosastoreandfetchtokeyserviceaUses

SYNOPSIS

ksrvtgt instancename [[realm] srvtab]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The ksrvtgt principaltheforminutes5oflifetimeawithticketticket-grantingaretrievesutility
name.instance@realm theinfoundkeyservicetheusesIt. srvtab thestoresandresponsethedecrypttofile

cache.ticketstandardtheinticket

The ksrvtgt options:followingtheacceptsutility

instancename
retrieved.isticketticket-grantingthewhichforprincipaltheSpecifies

realm omityouIfretrieved.isticketticket-grantingthewhichforprincipaltheofrealmtheSpecifies
realm used.isrealmlocaltheline,commandtheon

srvtab omityouIfresponse.thedecryptsthatkeyservicethecontainsthatfiletheSpecifies srvtab theon
theline,command /etc/srvtab used.isfile

The ksrvtgt facilities.batch-typeotherandscriptsshellinuseforprimarilyisutility

MESSAGES

The (kfailure)failurekerberosGeneric theproblems,ofrangewholeaindicatecanmessage
file.keyservicethereadtoinabilitytheiswhichofcommonmost

FILES

/etc/krb.conf realmlocaltheofnamethegetsthatFile

/etc/srvtab filekeyserviceDefault

/tmp/tkt[uid fileticketDefault]

ALSOSEE

kdestroy(1), kinit(1)

kerberos online)only(available(7)

)1(KSRVTGT)1(KSRVTGT
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NAME

ksu – IDusersubstitutetoKerberosUses

SYNOPSIS

ksu [- [] name [args]]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The ksu userdefaultTheoff.loggingwithoutuseranotherbecometoyouallowsutility name is root.

useTo ksu Ifuser).authorizedappropriatelyanareyou(unlesssuppliedbemustpasswordappropriatethe,
correct,ispasswordthe ksu theofthattosetIDusereffectiveandrealthewithshellnewaexecutes

user’sspecifiedtheoffieldshelltheinnamedprogramoptionaltheisshellnewTheuser.specified
(seeentryfilepassword udb or(5)), /bin/sh (seespecifiedisnoneif sh useroriginalyourrestoreTo(1)).

shell.newtheexitidentity,

shell.theasinvokedprogramthetopassedarelinecommandtheonspecifiedargumentsadditionalAny
whenexample,For sh formtheofargumentanused,is(1) -c string executes string anandshellthevia

ofoption -r shell.restrictedauserthegives

user’sspecifiedtheoffieldshelltheinnamedprogramoptionaltheifonlytruearestatementsfollowingThe
likeisentryfilepassword sh toargumentfirsttheIf(1). ksu ais - whattochangedisenvironmentthe,

programtheinvokingbydoneisThisuser.specifiedtheasinloggedactuallyusertheifexpectedbewould
anwithshelltheasused arg0 ischaracterfirstwhosevalue - profilesystem’sthecausing,

(/etc/profile (profileuser’sspecifiedthethenand) .profile betodirectory)homenewthein
ofexceptionpossiblethewithalong,passedisenvironmenttheOtherwise,executed. $PATH setiswhich,

to /bin:/etc:/usr/bin for root isshelltheasusedprogramoptionaltheIf. /bin/sh user’sthe,
.profile checkcan arg0 for -sh or -ksu byinvokedwasitwhetherdetermineto login or(1) ksu,

notisprogramuser’stheIfrespectively. /bin/sh anwithinvokedisprogramthe, arg0 of -program by
both login and ksu.

The ksu options:followingtheacceptsutility

- name.userspecifiedofthattoenvironmentChanges

name is(defaulttoonlogtonameuserIndicates root).

args login.newforargumentsshellSpecifies

)1(KSU)1(KSU
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theinlistedinstancesrootwithusersOnly .klogin theusecanfile ksu tochangetoutility root (the
klogin access,rootattemptyouWhenfile).thisofformatthedescribesutility(1) ksu afetchtoattempts

forticketticket-granting username.root@localrealm; username possible,Ifprocess.theofnameusertheis
theforticketsverifyanduse,obtain,tousedareticketsthe rcmd.host@localrealm service; host theis

thisIfname).domaintheofcase,lowerfield,firsttheis(whichmachinetheofnamehostcanonical
thefails,verification ksu theIfdisallowed.isutility rcmd.host@localrealm theregistered,notisservice

ksu allowed.isutility

tosetispromptsuper-userthefile),startupabyresetispromptthe(unlessdefaultBy #.

thetoswitchtoattemptingnotWhen root user, ksu likeexactlybehaves su(1).

ALSOSEE

csh(1), klogin(1), login(1), passwd(1), sh(1), su(1)

group thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014

environ online)only(available(7)
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NAME

last – teletypesandusersofloginslasttheIndicates

SYNOPSIS

/usr/ucb/last [-number [] -f file [] names [] ttys]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The last theinlooksutility /etc/wtmp ofgroupanyorteletype,auser,aaboutinformationforfile
Theteletypes.andusers wtmp lastthesinceoccurredhavethatlogoutsandloginsallrecordsfile

canteletypesofNamesinterest.ofteletypesorusersofnamesspecifyArgumentsfile.theofinitialization
example,Forabbreviated.orfullyspecifiedbe 0last assametheis tty0last specifyyouIf.

arguments,multiple last Thearguments.theofanytoapplyinginformationtheprints last printsutility
sessionthewhichattimestheindicatingfirst,recentmostteletypes,andusersspecifiedtheofsessionsthe

occurred.sessionthewhichonteletypetheandsession,theofdurationthebegan, last whetherindicates
reboot.abyshortcutwasorcontinuingstillissessionthe

pseudo-userThe reboot indicateslinecommandfollowingtheThus,rebooted.issystemthewheninlogs
reboots:betweentimemeanthe

ootrebtlas

The last options:followingtheacceptsutility

-number todisplayedentriesofnumbertheLimits number.

-f file Uses file ofinsteadfileaccountingtheofnametheas /etc/wtmp. file inbemust wtmp(5)
format.

names checked.betoLogins

ttys checked.betoTeletypes

EXAMPLES

theenterterminal,consoletheonsessionsallaswellassessions,user’ssupertheofalllistTo1:Example
following:

esolcontrootlas

withoutfollowingtheenterorder,reverseinlogoutsandloginsallofrecordaprintTo2:Example
arguments:

tlas

)1B(LAST)1B(LAST
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FILES

/etc/wtmp databaseLogin

ALSOSEE

utmp thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014

)1B(LAST)1B(LAST
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NAME

ld – editorlinktheInvokes

SYNOPSIS

ld [-D dirstring [] -e name [] -F [] -g [] -i [] -j names [] -l names [] -L ldirs [] -m [] -n]
[-o outfile [] -r [] -s [] -u unames [] -V [] -Z [] -z file] files

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The ld commandThisprogram.executableanproducetomodulesobjectrelocatablelinkscommand
doesasloadersametheinvokes segldr UNIXtraditionalawithbut(1), ld invocation.

The files orcompilersthebycreatedfilesobjectsequentialeitherbemaylinecommandtheonspecified
bycreatedlibrariesobjectassembler, bld withendingFilesdirectives.loadercontainingfilesor(1) .o will

astreatedbe bin withendingFilesfiles. .a astreatedbewill lib namesfileinterspersecanYoufiles.
line.commandtheonoptionswith

The ld options:followingtheacceptscommand

-D dirstring Thesemicolons.byseparateddirectivesloaderofcomposedstringcharacteraSpecifies
withsupplieddirectivesprocessesloader -D files.directivesanyprocessesitbefore

-e name symboltheofvaluethetoaddressentryprogramtheSets name.

-F anyafterprocessedarelibrariessystemstandardTheprocessing.librarydefaultEnables
default.bydisabledislibrariessystemtheofProcessinglibraries.user-supplied

-g Thisprogram.executablethetothemappendsandtablesSymbolDebugtheGenerates
theSeedefault.byenabledisoption -s option.

-i thetoequivalentisoptionThissystems.PVPCrayonprogramshared-textaGenerates -n
option.

-j names (dotawithbeginsnameaWhencommas.byseparatednames,filedirectivesofList . aor)
(slash /), ld modification.withoutitusesandnamepathcompleteaisitassumes

Otherwise, ld aforchecks segdirs/name theusesanddirectoriessearchoflisttheinfile
theSeefound.onefirst -L directories.searchoflisttheforoption

-l names (dotawithbeginsnameaWhenfiles.libraryIdentifies . (slashaor) / abeassumedisit),
theOtherwise,modification.withoutusedisandnamepathcomplete ld checkscommand

filesforfirst /opt/ctl/craylibs/craylibs/libname.a and /lib/libname.a,
fileforthenand /usr/lib/libname.a theSeefinds.itfilefirsttheusesIt. -L option.

)1(LD)1(LD
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-L ldirs theChanges -l directoriesinfileslibraryforlooktoalgorithmsearchoption ldirs before
theinlooking /opt/ctl/craylibs/craylibs, /lib or, /usr/lib Ifdirectories.

the -F directoriessearchesloaderthedirectories,defaultsystemtheincludetousedisoption
ldirs thesearchingbeforelibrariesthosefor /opt/ctl/craylibs/craylibs, /lib or,
/usr/lib Multipledirectories. -L cumulative.areoptions

-m thetoitwritesandprogramexecutabletheofmaploadaGenerates stdout file.

-n thetoequivalentisoptionThissystems.PVPCrayonprogramshared-textaGenerates -i
option.

-o outfile toprogramexecutabletheWrites outfile defaultThe. outfile isname a.out.

-r fromoutputrelocatableaProduces .o itexecutable,angeneratingofinsteadis,Thatfiles.
byuseforsuitableisoutputThenamed.files.othecombiningrelocatableonegenerates

ofinvocationanother ld directives:followingtheusingtoEquivalent.

ELM=RFOROUT
TE=NOUSX

ONEDAL=STTEMSYS
OFFMS=ZSY

-s tables.SymbolDebugtheofgenerationtheInhibits

-u unames Enters unames becauselibrary,afromloadingforusefulisThissymbols.undefinedas
routines.desiredofloadingtheforcetoneededaresymbolsundefined

-V theonlineversionSEGLDRtheLists stderr file.

-Z eitherisfiledirectivesdefaultThefile.directivesdefaultthereadingfromloadertheInhibits
/opt/ctl/craylibs/craylibs/segdirs/opt_defld or
/lib/segdirs/def_ld programsconfiguringforrequiredisfiledirectivesdefaultThe.

Thesystem.operatingUNICOStheunderexecutionforcorrectly -Z usedbeshouldoption
programs.special-purposebyonly

-z file theconfiguremustdirectivesalternativeThefile.directivesdefaultalternativeanSpecifies
system.operatingUNICOStheunderexecutionforcorrectlyprogram

files loaded.betofilestheSpecifies

VARIABLESENVIRONMENT

The ld variables:environmentfollowingtheprocessesandforlookscommand

LDDIR aeitherbemaystringEachsemicolons.byseparatedstringsmoreoroneContains ld
containingfileaofnametheordirective ld directives.

TMPDIR file.temporaryitsforusesloaderthethatdirectorytheSpecifies

LPP bemustvalueTheoutput.listingofpageeachonprinttolinesofnumbertheSpecifies
57.isdefaulttheand999,and15between

)1(LD)1(LD
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MSG_FORMAT routinelibraryCtheofthattosimilarspecificationformataDescribes printf this;
altertousedbecanspecification ld displays.messageerror

NLSPATH messageerroritsforsearchshouldloaderthethatdirectoriesalternateoflistaSpecifies
ofversionsdifferentwhenordebugging,forcatalogsalternateselecttousedisItcatalog.

ld system.sametheonoperatingare NLSPATH operations.normalforneedednotis

TARGET Ifexecute.willprogramthewhichonsystemtheofcharacteristicsmachinetheSpecifies
the TARGET hostthetoadaptedbewillprogramthespecified,beennothasvariable
system.

invokeyouwhenusedautomaticallyaredirectivesloaderfordefaultsfollowingThe ld:

once=for
oner=orddup

ibeflnod
te:nooten:ntiocaury=entdup

ngrni=wausx

MESSAGES

theinlistedareresponsespropertheandmessageserrorofrangefullThe and(SEGLDR)LoaderSegment
ManualReferenceld SRpublicationResearchCray, – 0066.

FILES

a.out programExecutable

file.o fileobjectRelocatable

/opt/ctl/craylibs/craylibs/libf.a libraryFortran

/opt/ctl/craylibs/craylibs/libfi.a libraryintrinsicFortran

/opt/ctl/craylibs/craylibs/libm.a libraryMath

/opt/ctl/craylibs/craylibs/libsci.a libraryScientific

/lib/libc.a libraryC

/opt/ctl/CC/CC/lib/libC.a license)C++ahassiteyourif(onlylibraryC++

/lib/libp.a libraryPascal

/opt/ctl/craylibs/craylibs/libu.a libraryUtility

/lib/segdirs/def_ld and
/opt/ctl/craylibs/craylibs/segdirs/opt_defld

filesdirectivesDefault
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ALSOSEE

ar archivesportableformaintainerlibraryandarchive(1)
bld librariesrelocatablemaintains(1)
nm modulesloadfromlistnameprints(1)
segldr (SEGLDR)loadersegmentResearchCraytheinvokes(1)

cc theindescribedisandcompilerCStandardCraytheinvokes(1) ManualReferenceCStandardCray ,
SRpublicationResearchCray – 2074

f90 theindescribedisandcompilerCF90theinvokes(1) ReferenceDirectivesandCommandsCF90
Manual SRpublicationResearchCray, – 3901

a.out fileoutputloaderthedescribes(5)
relo systemoperatingUNICOStheunderformattableobjectrelocatablethedescribes(5)
taskcom formattablecommontaskthedescribes(5)

thein ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014

ManualReferenceldand(SEGLDR)LoaderSegment SRpublicationResearchCray, – 0066
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NAME

lex – taskslexicalsimpleforprogramsGenerates

SYNOPSIS

lex [-t [] -r [] -n [] files]
lex [-t [] -r [] -v [] files]

releases:futureinsupportedbenotmayversion;Obsolescent

-clex [-t [] -r [] -n [] files]
-clex [-t [] -r [] -v [] files]

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,
(extensionsAT&T -r option)

DESCRIPTION

The lex text.ofanalysislexicalsimpleinusedbetoprogramsgeneratesutility

totextCandsearchtowhichforexpressionsandstringscontaindefault)byinput(standardfilesinputThe
found.arestringswhenexecutedbe

The lex operand:andoptionsfollowingtheacceptsutility

-t theCauses lex.yy.c output.standardtowrittenbetoprogram

-r bysupportednotiscompiler,FortranRationala(RATFOR,actionsRATFORIndicates
Research.)Cray

-n theprintnotDoes -v summary.

-v aastreatedarefilesMultiplegenerated.machinetheofstatisticsofsummaryone-lineaProvides
used.isinputstandardspecified,notarefilesWhenfile.single

-c default.theisandactionsC-languageIndicates(Obsolescent)

files arefilesallspecified,isfilesuchonethanmoreIffiles.inputmoreoroneofnamepathA
singleaproducetoconcatenated lex noIfprogram. files isoperandtheiforspecified,are - the,

used.isinputstandard

)1(LEX)1(LEX
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file,A lex.yy.c whenexceptoutputthetoinputthecopiesitlibrary,thewithloadedwhengenerated;is,
stringactualTheexecuted.istextprogramcorrespondingtheThenfound.isfiletheinspecifiedstringa

inleftismatched yytext file.theinstringstheoforderindoneisMatchingarray.characterexternalan,
[inasclasses,characterindicatetobracketscontainmaystringsThe abx-z indicateto] a, b, x, y and, z.

The *, + and, ? eitherandof,numberpositiveanyof,numbernonnegativeanyrespectively,mean,operators
Theclass.characterorcharacterprevioustheof,occurrenceoneorzero . allofclasstheischaracter

characters.newlineexceptcharactersASCII

notationThesupported.alsoarealternationforbarverticaltheandgroupingforParentheses r {d, e} ain
betweenindicatesrule d and e expressionregularextendedofinstances r thanprecedencehigherhasIt. |,

thanlowerbut (, **, ? , + Thus,concatenation.and, [a-zA-Z]+ Theletters.ofstringamatches ^
newlineaafterimmediatelyonlymatchsuccessfulapermitsexpressionanofbeginningtheatcharacter

andcharacter, $ character.newlinetrailingarequiresexpressionanofendtheat

The / isslashthetoupexpressiontheofparttheonlycontext;trailingindicatesexpressionanincharacter
inreturned yytext operatorAnstream.inputtheinfollowmustexpressiontheofremainderthebut,

byenclosedisitwhensymbolordinaryanasusedbemaycharacter " byprecededorsymbols \.

expected:aremacrosasdefinedsubroutinesThree input() character;areadto unput(c areplaceto)
andread;character output(c standardtheoftermsindefinedareTheycharacter.outputanplaceto)

namedisgeneratedprogramThethem.overridecanyoubutstreams, yylex acontainslibrarytheand(),
main() Theit.callsthatroutine REJECT betomatchthiscausesruletheofsiderighttheonaction

theexecuted;matchsuitablenexttheandrejected yymore() charactersadditionalaccumulatesfunction
sametheinto yytext theandarray; yyless(p) matchedstringtheofportionthebackpushesfunction

atbeginning p betweenbeshouldwhich, yytext and yytext + yyleng The. input and output
todefaultedmacros, stdin and stdout filesuserespectively,, yyin and yyout writeandfromreadto

respectively.to,

awithbeginninglineAny <blank> precedesitwhencopied;isandtextConlycontaintoassumedis %%,
theofareadefinitionexternaltheintocopiedisit lex.yy.c afollowshouldrulesAllfile. %% doneis(as

in yacc precedethatLines(1)). %% athanotherbeginand <blank> lefttheonstringthedefinecharacter
withsurroundedisitiflateroutcalledbecanstringtheline;theofremaindertheas {} notdoBraces.

done.issubstitutionstringonlyparentheses;imply

follows:assectiondefinitionstheinsetbecanmachinefinite-stateresultingtheforsizestableCertain

%p n ispositionsofNumber n 2000).is(default

%n n isstatesofNumber n 500).is(default

%t n isnodestreeparseofNumber n 1000).is(default

%a n istransitionsofNumber n 3000).is(default

theimpliesautomaticallytheseofmoreoroneofuseThe -v theunlessoption, -n used.isoption
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NOTES

bygeneratednamesexternalThe lex prefixthewithbeginall yy or YY.

STATUSEXIT

The lex values:followingtheofonewithexitsutility

completion.Successful0

> occurred.errorAn0

BUGS

insupportednotcurrentlyare(EREs)ExpressionsRegularExtended lex.

EXAMPLES

forprograminputanisexamplefollowingThe1:Example lex:

9][0-D
%%

0);enttemstaF("Intfpriif
t);tex,yy%s0uevalag,("tntfpriz]+[a-

t);tex,yy%s0bernumlcta("ontfpri}+0{D
t);tex,yy%s0bernummaleci("dntfpri+{D}

);op0ynar("untfpri""++
);op0ryina("bntfpri"+"

"/∗ );ts(mmnpcoski"
%%

)ts(mmnpcoski
{

)(;;for
{

!=()put(inlewhi ′∗′ )
;

!=()put(inif ′ / ′ )
]);g-1len[yyextyytut(unp

eels
;urnret

}
}
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ALSOSEE

yacc(1)

yacc&lex 1992.Inc.,Associates,&O’ReillyMason,TonyandBrownDoug,

EnvironmentProgrammingUNIXThe 1984.Inc.,Prentice-Hall,Pike,RobandKernighanW.Brian,

)1(LEX)1(LEX
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NAME

limit – limitsresourceSets

SYNOPSIS

limit [-j jid [] -c cputimelim [] -m memorylim [] -e mpppelim [] -t mpptimelim [] -s socketbuflim]
[-v]

-plimit pid [-c cputimelim [] -m memorylim [] -d corelim [] -f openfilelim [] -t mpptimelim]
[-s socketbuflim [] -v]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The limit job.aorprocessaforusageresourceonlimitsestablishesutility

The limit options:followingtheacceptsutility

-c cputimelim Thetime.CPUonlimitaIndicates cputimelim Aseconds.CPUtorefersargument
cputimelim theIftime.CPUofamountunlimitedanindicates0of -c notisoption

section.)CAUTIONSthe(Seemodified.notislimittimeCPUthespecified,

-d corelim Thesizes.filecoreonlimitaIndicates corelim isandwordsmemorytorefersargument
onclickperwordsdecimal512areThereboundary.clicknearestthetouprounded

Asystems.ResearchCray corelim allowed.sizefilecoremaximumtheindicates0of
aSpecifying corelim coretruncatedainresultwillprocesstheofsizethethanlessvalue

aSpecifyingarea.usertheandstructurecommonusertheofonlyconsiststhatfile corelim
of nocore supportedisoptionThisaltogether.filecoreaofcreationtheinhibitwill

processes.foronly

-e mpppelim thewithonlyspecifiedbemayoptionThisPEs.ofnumbertheonlimitaIndicates -j
option.

-f openfilelim anyatopenhavecanprocessathatfilesofnumbermaximumtheonlimitaIndicates
thewithonlysupportedislimitThistime.given -p 64frombemaylimitTheoption.

limitThis64.isdefaultthe(UDB);databaseusertheinlimitdefineduser’sthethrough
specified.processtheofchildrenthetoonlyappliedis

-j jid Ajob.particularaIndicates jid Thejob.currentthemeans0of -j benotmayoption
thewithspecified -p theneitherIfoption. -p thenor -j ofdefaultaspecified,isoption

0-j used.is

)1(LIMIT)1(LIMIT
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-m memorylim Thesize.memoryonlimitaIndicates memorylim Thewords.memorytorefersargument
given memorylim decimal512areThereboundary.clicknearestthetouproundedis

Asystems.ResearchCrayonclickperwords memorylim maximumtheindicates0of
theIfavailable.sizememory -m notislimitsizememorythespecified,notisoption

modified.

-p pid Aprocess.particularaIndicates pid Theprocess.currentthemeans0of -p mayoption
thewithspecifiedbenot -j option.

-s socketbuflim sockbufsessionperThespace.(sockbuf)buffersocketsessionperonlimitaIndicates
session.thebyusedsocketstheofallbyrequestedspacesockbuftheofsumtheisspace

The socketbuflim perwordsdecimal512areThereclicks.memorytorefersargument
Asystems.ResearchCrayonclick socketbuflim theIflimit.spacenoindicates0of -s

modified.notislimitspacesockbufthespecified,notisoption

-t mpptimelim time.(PE)elementprocessingonlimitaIndicates

-v ainoutputstandardtolimitssizefilecoreandsize,memorytime,previoustheWrites
mode.verbosemore

increasecanuserauthorizedappropriatelyanOnlyrestrictive.morebetolimitachangemayuserAny
orprocess,user,anotheroflimitsresourcethesetcanuserauthorizedappropriatelyanOnlylimits.resource

processes.childbyinheritedareLimitssession.

The pid, jid, cputimelim, corelim, memorylim and, socketbuflim characteristicsfollowingthehavearguments
leadingacontainsargumenttheIfvalues.integernonnegativebemustAllcommon.in 0x or 0X isit,

isitOtherwise,octal.asevaluatedisitzero,leadingacontainsargumenttheIfhexadecimal.asevaluated
decimal.asevaluated

NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system, secadm session.orprocess,user,anyoflimitsresourcethelowerorraisetoAllowed

sysadm subjectsession,orprocess,user,anyoflimitsresourcethelowerorraisetoAllowed
labelsecuritytosubjectisI/OShell-redirectedrestrictions.labelsecurityto

restrictions.

theIf PRIV_SU resourcethelowerorraisetoallowedisusersupertheenabled,isoptionconfiguration
session.orprocess,user,anyoflimits

limit,timeCPUprocesstheexceedsprocessaIf SIGCPULIM default,Byprocess.offendingthetosentis
the SIGCPULIM therecognizewillshellparenttheandprocesstheterminatewill SIGCPULIM ansendand

exceeded,islimittimeCPUjobtheIferror.standardtomessageerror SIGCPULIM processesalltosentis
error.standardtosentbewillmessageerrornocase,thisInshell.parenttheincludeswhichjob,thein
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CAUTIONS

tomadeiscallonethanmoreIf limit potentialisthereentity,samethemodifytotimesamethenearlyat
root.asrunningwhenapplynotdoeslimittimeCPUTheresults.unpredictablefor

STATUSEXIT

If limit towrittenarecharacter)newlineaby(separatedintegersdecimalseveralsucceeds, stdout If.
stringthedisabled,arefilescore nocore printed.is

(modejobtheWhen -j towrittenarevaluesfollowingthespecified,isoption) stdout:

• secondsCPU

• memoryofWords

• limitbufferSocket

• limitPEofNumber

• limittimePE

(modeprocesstheWhen -p towrittenarevaluesfollowingthespecified,isoption) stdout:

• secondsCPU

• memoryofWords

• limitfileCore

• limitdescriptorFile

• limitbufferSocket

• limittimePE

The limit success.upon0ofstatusexitanreturnsutility

If limit towrittenismessageerrorappropriateanfails, stderr returned.isstatusexitnonzeroaand,
When limit possible.ifmodified,arelimitstheofnonefails,

ALSOSEE

nlimit(1)

limit thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

line – lineoneReads

SYNOPSIS

line

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4

DESCRIPTION

The line ato(uplineonecopiesutility <newline> onitwritesandinputstandardthefromcharacter)
output.standard

on1ofcodeexitanreturnsIt EOF aleastatprintsalwaysand <newline> inusedoftenisItcharacter.
terminal.user’sthefromreadtoscriptsshell

NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system, secadm tosubjectnotisI/Oshell-redirectedenvironment,shelladministratorprivilegedaIn
protections.file

theIf PRIV_SU notisusersupertheofbehalfonI/Oshell-redirectedenabled,isoptionconfiguration
protections.filetosubject

The read terminal.user’safrominputobtainingofmethodpreferredtheisutility(1)

STATUSEXIT

The line values:followingtheofonewithexitsutility

completion.Successful0

> occurred.errorAn0

)1(LINE)1(LINE
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EXAMPLES

(shellstandardfollowingThe sh fromlinesinputreadsscript(1)) stdin filetothemwritesand ofile:

"L-dTROCONhwitEndt.texter"Enoech
="REClewhi ` elin `"

do
leofi>>}"REC"${oech

edon

ALSOSEE

read(1), sh(1)

read thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

lint – checkerprogramC-languageA

SYNOPSIS

lint [-a [] -b [] -c [] -D name = value [] -F [] -h [] -I directory [] -k [] -L directory [] -m [] -n]
[-o x [] -p [] -s [] -u [] -U name [] -x [] -v [] -V [] -y] files

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

(extensionsAT&TXPG4 -F, -h, -k, -m, -s, -V and, -y options)

DESCRIPTION

lint checksalsoItwasteful.ornonportable,bugs,betolikelyarethatfilesprogramCoffeaturesdetects
compiler.thethanstrictlymoreusagetype lint itthingstheAmongmessages.warninganderrorissues

used,notanddeclaredvariablesautomatictop,theatenterednotloopsstatements,unreachablearedetects
constant.isvaluewhoseexpressionslogicaland lint someinvaluesreturnthatfunctionsforchecks

whosefunctionsandarguments,oftypesornumbersvaryingwithcalledfunctionsothers,innotandplaces
returned.nonebutusedarevalueswhoseorusednotarevalues

withendnameswhoseArguments .c withendnameswhoseArgumentsfiles.sourceCbetotakenare
.ln ofinvocationearlieranofresultthebetotakenare lint theeitherwith, -c theor -o used.option
The .ln toanalogousarefiles .o thebyproducedarethatfiles(object) cc agivenwhenutility(1) .c file

ignored.andaboutwarnedaresuffixesotherwithFilesinput.as

lint thealltakes .c, .ln and, llib-lx.ln by(specified -lx theirinthemprocessesandfiles)
default,Byorder.command-line lint Cstandardtheappends lint (library llib-lc.ln ofendtheto)

theWhenfiles.oflistthe -c theused,isoption .ln theand llib-lx.ln theWhenignored.arefiles
-c ofpasssecondtheused,notisoption lint thechecks .ln theand llib-lx.ln forfilesoflist

compatibility.mutual

ofnumberAny lint Thearguments.namefilewithintermixedorder,anyinused,bemayoptions
supported:areoptionsfollowing

-a long.notarethatvariablestovalueslongofassignmentsaboutcomplaintsSuppresses

-b aboutcomplaintsSuppresses break reached.becannotthatstatements

-h waste.reduceandstyle,improvebugs,intuittoattemptthattestsheuristicapplynotDoes

-m static.declaredbecouldthatsymbolsexternalaboutcomplaintsSuppresses

-u anddefinedordefined,notandusedvariablesexternalandfunctionsaboutcomplaintsSuppresses
runningforsuitableisoption(Thisused.not lint program.)largeraoffilesofsubsetaon

)1(LINT)1(LINT
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-v functions.inargumentsunusedaboutcomplaintsSuppress

-x used.neverbutdeclarationsexternalbytoreferredvariablesreportnotDoes

alterargumentsfollowingThe lint behavior:’s

-I directory
directorytheinfilesheaderincludedforSearches directory directorycurrentthesearchingbefore

place.standardtheand/or

-lx theIncludes lint library llib-lx.ln aincludecanyouexample,For. lint theofversion
librarymath llib-lm.ln insertingby -lm notdoesargumentThisline.commandtheon

ofusedefaultthesuppress llib-lc.ln These. lint assumedtheinbemustlibraries
localreferencetousedbecanoptionThisdirectory. lint theinusefulisandlibraries

projects.multi-fileofdevelopment

-L directory
forSearches lint inlibraries directory place.standardthesearchingbefore

-n CstandardtheagainstcompatibilitychecknotDoes lint library.

-p optionthischecking,stricterwithAlongC.ofdialectsothertoportabilitychecktoAttempts
truncatedbetonamesexternalallandcharacters8totruncatedbetonamesnonexternalallcauses

case.oneandcharacters6to

-s only.diagnosticsone-lineProduces lint compoundaproducetomessagesbuffersoccasionally
report.

-k ofbehaviortheAlters [/*LINTED message]*/ Normally,directives. lint suppresswill
messages,thesuppressingofInsteaddirectives.thesefollowingcodetheformessageswarning

lint directive.theinsidecommentthecontainingmessageadditionalanprints

-y bycheckedbeingfilethethatSpecifies lint theifastreatedbewill /*LINTLIBRARY*/
Aused.beenhaddirective lint theusingbycreatednormallyislibrary /*LINTLIBRARY*/

directive.

-F files.ofnamespathPrints lint path.thewithoutnamefiletheprintsnormally

-c Causes lint aproduceto .ln everyforfile .c Theseline.commandtheonfile .ln arefiles
ofproductthe lint compatibility.interfunctionforcheckednotareandonly,passfirst’s

-o x Causes lint acreateto lint namethewithlibrary llib-lx.ln The. -c anynullifiesoption
theofuse -o Theoption. lint togivenisthatinputtheisproducedlibrary lint pass.second’s

The -o namedtheinsavedbetofilethiscausessimplyoption lint aproduceTolibrary.
llib-lx.ln theofusemessages,extraneouswithout -x Thesuggested.isoption -v isoption

theforfile(s)sourcetheifuseful lint interfaces.externaljustarelibrary

ofusethethroughavailablealsoaresettingsabovetheofSome "lint comments" below).(see

-V release.andnameproducttheerrorstandardtoWrites

)1(LINT)1(LINT
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use:generalfornotareoptionsfollowingThe

-R file aWrites .ln tofile file byusefor, cxref(1).

-W file aWrites .ln tofile file byusefor, cflow(1).

lint manyrecognizes cc includingoptions,command-line(1) -D, -U, -g and, -O although, -g and -O
macropredefinedTheignored.andaboutwarnedareoptionsUnrecognizedignored.are lint todefinedis

forremovedoralteredbetocodequestionablecertainallow lint symboltheThus,. lint beshould
bycheckedbetoplannedisthatcodeallforwordreservedaasofthought lint.

ofbehaviorthechangewillsourceCtheincommentsconventionalCertain lint:

/*ARGSUSEDn*/ Makes lint firsttheonlycheck n missingausage;forarguments n takenis
thelikeactsoption(this0beto -v function).nexttheforoption

/*CONSTCOND*/ or
/*CONSTANTCOND*/ or
/*CONSTANTCONDITION*/ expression.nexttheforoperandsconstantaboutcomplaintsSuppresses

/*EMPTY*/ statement.ifanonconsequentstatementnullaaboutcomplaintsSuppresses
thebeforeandexpression,testtheafterplacedbeshoulddirectiveThis

awhenstatementsifemptysupporttosuppliedisdirectiveThissemicolon.
emptyanonmessagessuppressesItfollows.statementelsevalid else

consequent.

/*FALLTHRU*/ or
/*FALLTHROUGH*/ atothroughfallaboutcomplaintsSuppresses case or default labeled

label.theprecedingimmediatelyplacedbeshoulddirectiveThisstatement.

/*LINTLIBRARY*/ andfunctionsunusedaboutcomplaintsoffshutsfile,aofbeginningtheAt
theusingtoequivalentisThisfile.thisinargumentsfunction -v and -x

options.

/*LINTED [message]*/ variablesunusedwithdealingthoseexceptwarningintrafileanySuppresses
immediatelylinetheonplacedbeshoulddirectiveThisfunctions.or

thewherepreceding lint Theoccurred.warning -k waythealtersoption
whichin lint messages,suppressingofInsteaddirective.thishandles

lint comment.theincontainedany,ifmessage,additionalanprintwill
thewithconjunctioninusefulisdirectiveThis -s post-foroption lint

filtering.

/*NOTREACHED*/ (Thiscode.unreachableaboutcommentsstopspoints,appropriateAt
likefunctionstocallsafterjustplacedtypicallyiscomment exit(2)).

/*PRINTFLIKEn*/ Makes lint (firstthecheck n– Theusual.asarguments1) n isargumentth
aasinterpreted printf remainingthechecktousedisthatstringformat

arguments.

)1(LINT)1(LINT
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/*PROTOLIBn*/ Causes lint definitionsfunctionasprototypesdeclarationfunctiontreatto
if n thewithconjunctioninusedbeonlycandirectiveThisnonzero.is
LINTLIBRARY Ifdirective. n treatedbewillprototypesfunctionzero,is
normally.

/*SCANFLIKEn*/ Makes lint (firstthecheck n– Theusual.asarguments1) n isargumentth
aasinterpreted scanf remainingthechecktousedisthatstringformat

arguments.

/*VARARGSn*/ theinargumentsofnumbersvariableforcheckingusualtheSuppresses
firsttheoftypesdataThedeclaration.functionfollowing n arearguments

missingachecked; n .).(.terminatorellipsistheofuseThe0.betotakenis
code.updatedornewinsuggestedisdefinitionthein

lint collectedarefilesincludedregardingComplaintsbasis.per-source-fileaonoutputfirstitsproduces
ifprocessed,beenhavefilessourceallafterprintedand -s theifFinally,specified.notis -c notisoption

isitifpoint,thisAtconsistency.forcheckedandcollectedisfilesinputallfromgatheredinformationused,
filesourcethefiles,includeditsofonefromorfilesourcegivenafromstemscomplaintawhetherclearnot

mark.questionabyfollowedprintedbewillname

theofbehaviorThe -c theand -o ofuseincrementalforallowsoptions lint files.sourceCofsetaon
invokesoneGenerally, lint thewithfilesourceeachforonce -c invocationstheseofEachoption.

aproduces .ln thetocorrespondsthatfile .c sourcethatjustaboutarethatmessagesallprintsandfile,
throughrunseparatelybeenhavefilessourcetheallAfterfile. lint the(withoutmoreonceinvokedisit,

-c thealllistingoption), .ln neededthewithfiles -lx interfiletheallprintwillThisoptions.
withwellworksschemeThisinconsistencies. make allowsit(1); make tousedbeto(1) lint theonly

bycheckedwerefilessourceofsetthetimelastthesincemodifiedbeenhavethatfilessource lint.

FILES

LIBDIR thewheredirectoryThe lint thebyspecifiedlibraries -lx existmustoption
is(default /usr/lib/lint)

LIBDIR/lint[12] passessecondandFirst

LIBDIR/llib-lc.ln inissourceformat;(binaryfunctionslibraryCforDeclarations
LIBDIR/llib-lc)

LIBPATH/llib-lm.ln inissourceformat;(binaryfunctionslibrarymathforDeclarations
LIBDIR/llib-lm)

TMPDIR/**lint* filesTemporary

ALSOSEE

cc(1), cflow(1), cxref(1), make(1)

exit thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

lmcksum – filelicenseFLEXlmtheChecksums

SYNOPSIS

lmcksum [-c license_file [] -k]

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmcksum (FLEXlm)managerlicenseflexibletheofportionstheofchecksumthecomputescommand
change.cannotusersendthatfilelicense lmcksum filelicensetheinlineeachforchecksumacomputes

checksum:thecreatingwhenusedarefieldsfollowingThefile.licensetheofchecksumoverallanand

• hostid linesservertheon

• daemon_name linesdaemontheon

• feature_name, version, daemon_name, expiration_date, number_of_licenses, encryption_code,
vendor_string and, hostid linesfeatureon

The lmcksum later.andreleasev2.4FLEXlmtheinonlyavailableiscommand lmcksum linkaeitheris
theofcopyaorto lmutil utility.(1)

The lmcksum options:followingtheacceptscommand

-c license_file
specifiedtheUses license_file theomityouIfinput.as -c option, lmcksum theuses

LM_LICENSE_FILE variableenvironmentthatIfuse.tofilelicensethefindtovariableenvironment
set,notis lmcksum theuses /usr/local/flexlm/licenses/license.dat omityouIffile.

the license_file argument, lmcksum theuses LM_LICENSE_FILE thatIfvariable.environment
set,notisvariableenvironment lmcksum theuses

/usr/local/flexlm/licenses/license.dat file.

-k line(s)featuretheofcaseexacttheusingbychecksumthecomputeschecksum;Case-sensitive
codes.encryption

ALSOSEE

lmutil utilityFLEXlmcoretheaboutinformationfor(1)

license.dat inapplicationslicensedFLEXlmforfileconfigurationlicensetheaboutinformationfor(5)
the ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014
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NAME

lmdown – gracefullydaemonslicenseFLEXlmalldownShuts

SYNOPSIS

lmdown [-c license_file [] -q]

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmdown askingdaemonslicense(FLEXlm)managerlicenseflexiblealltomessageasendscommand
exit.andfile,theclosefile,logthetomessageslasttheiroutwritedaemonslicenseThedown.shuttothem

programclientatimenextthethatsorescinded,areprovidedhavedaemonslicensethethatlicensesAll
later,andreleasev2.4FLEXlmtheInvalid.benotwillitlicense,theverifies lmdown ortolinkaeitheris

theofcopya lmutil utility.(1)

The lmdown options:followingtheacceptscommand

-c license_file
specifiedtheUses license_file licenseotheraffectingavoidtosystems,UNICOSOninput.as

theusealwaysmanagers, -c theoroption LM_LICENSE_FILE omityouIfvariable.environment
the -c option, lmdown theuses LM_LICENSE_FILE tofilelicensethefindtovariableenvironment

set,notisvariableenvironmentthatIfuse. lmdown theuses
/usr/local/flexlm/licenses/license.dat theomityouIffile. license_file argument,
lmdown theuses LM_LICENSE_FILE set,notisvariableenvironmentthatIfvariable.environment
lmdown theuses /usr/local/flexlm/licenses/license.dat file.

-q option,thisspecifyyouIfmode)(Quiet lmdown theaskingbeforeconfirmationforasknotwill
option,thisomityouIfdown.shuttodaemonslicense lmdown askingbeforeconfirmationforasks

down.shuttodaemonslicensethe

ALSOSEE

lmgrd daemonFLEXlmtheinvokingaboutinformationfor(1)
lmreread filelicensetherereadtodaemonlicenseFLEXlmtheinstructingaboutinformationfor(1)
lmstat usagefeatureanddaemonslicenseFLEXlmofstatusreportingaboutinformationfor(1)
lmutil utilityFLEXlmcoretheaboutinformationfor(1)

license.dat inapplicationslicensedFLEXlmforfileconfigurationlicensetheaboutinformationfor(5)
the ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014
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NAME

lmgrd – daemonlicenseFLEXlmtheInvokes

SYNOPSIS

lmgrd [-2 [] -b [] -c license_file [] -d [] -l logfile [] -p [] -s interval [] -t timeout]

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmgrd maintheisanddaemonlicense(FLEXlm)managerlicenseflexibletheinvokescommand
invokeyouWhensystem.managementlicensedistributedFLEXlmtheforprogramdaemon lmgrd it,

features.andvendorsaboutinformationrequiredallcontainsthatfilelicenseaforlooks

The lmgrd options:followingtheacceptscommand

-2 theuseyouifarguments;startupSpecifies -p theoption, -2 Therequired.isoption -2
theofoppositetheisoption -b inAvailableoption. lmgrd later.andv2.4

-b thelater,orv2.4FLEXlmInmode.backward-compatibilitySpecifies -b theisoption
ofversionlaterorv2.1arunningareyouIfdefault. lmgrd earlierorv1.5awith

option.thisusedaemon,vendor

-c license_file specifiedtheUses license_file theomityouIfinput.as -c option, lmgrd theuses
LM_LICENSE_FILE thatIfuse.tofilelicensethefindtovariableenvironment

set,notisvariableenvironment lmgrd theuses
/usr/local/flexlm/licenses/license.dat theomityouIffile. license_file
argument, lmgrd theuses LM_LICENSE_FILE thatIfvariable.environment

set,notisvariableenvironment lmgrd theuses
/usr/local/flexlm/licenses/license.dat file.

-d localthehaveshouldfilelicensethefromreadarethatnameshostthethatSpecifies
whenusefulisoptionThisclient.atosendingbeforethemtoappendednamedomain

inAvailabledomain.anotherfromlicensesaccessingareclients lmgrd later.andv2.4

-l logfile tosentisfilelogoutputtheuse;tofilelogoutputtheSpecifies stdout default.by

-p thethatSpecifies lmdown and(1) lmremove licenseabyonlyrunbecancommands(1)
theuseyouifadministrator; -p theoption, -2 Arequired.isoption license

administrator theofmemberais lmadmin theifor,group, lmadmin notdoesgroup
inAvailable0.groupofmemberaexist, lmgrd later.andv2.4

-s interval minutes.360isvaluedefaultTheminutes).(inintervaltime-stampfilelogtheSpecifies

)1(LMGRD)1(LMGRD
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-t timeout theircompletemustdaemonswhichduringseconds)(inintervaltime-outtheSpecifies
beingaredaemonstheIfseconds.10isvaluedefaultTheother.eachtoconnections

largerausetowantmayyounetwork,loadedheavilyveryaorsystemsbusyonrun
value.

ALSOSEE

lmdown gracefullydaemonslicenseFLEXlmalldownshuttingaboutinformationfor(1)
lmstat usagefeatureanddaemonslicenseFLEXlmofstatusreportingaboutinformationfor(1)

license.dat inapplicationslicensedFLEXlmforfileconfigurationlicensetheaboutinformationfor(5)
the ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014
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NAME

lmhostid – systemaofIDhosttheDisplays

SYNOPSIS

lmhostid

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmhostid ofversion(FLEXlm)managerlicenseflexiblethecallscommand gethostid and(2)
later,andreleasev2.4FLEXlmtheInresults.thedisplays lmhostid theofcopyaortolinkaeitheris

lmutil utility.(1)

ofoutputThe lmhostid display:followingthelikelooks

.Incre,twaSofterrotbetGlo9949-1198(C)ghtyriCop-idostlmh
9""3eisehinmacsthiofIDthosXlmFLEThe

ALSOSEE

lmutil utilityFLEXlmcoretheaboutinformationfor(1)

)1(LMHOSTID)1(LMHOSTID
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NAME

lmremove – poollicensetothemreturnsandlicensesFLEXlmspecificRemoves

SYNOPSIS

lmremove [-c license_file] hostuserfeature _ displayname

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmremove managerlicenseflexibleuser’ssinglearemoveadministratorsystemtheletscommand
runningwasuserlicensedtheifrequiredbemightremovalThisfeature.specifiedaforlicense(FLEXlm)

remaintolicensethecausessometimessituationThiscrashed.subsequentlythatnodeaonsoftwarethe
unusable. lmremove v2.4FLEXlmtheInlicenses.availableofpoolthetoreturntolicensetheallows

later,andrelease lmremove theofcopyaortolinkaeitheris lmutil utility.(1)

The lmremove arguments:followingtheacceptscommand

-c license_file specifiedtheUses license_file theomityouIfinput.as -c option, lmremove theuses
LM_LICENSE_FILE thatIfuse.tofilelicensethefindtovariableenvironment

set,notisvariableenvironment lmremove theuses
/usr/local/flexlm/licenses/license.dat theomityouIffile. license_file
argument, lmremove theuses LM_LICENSE_FILE thatIfvariable.environment

set,notisvariableenvironment lmremove theuses
/usr/local/flexlm/licenses/license.dat file.

feature asexactlyitentermustYoufile.licenseFLEXlmthefromnamefeaturetheSpecifies
the lmstat it.displayscommand(1)

user theasexactlyitentermustYouremoved.betolicensetheofnameusertheSpecifies
lmstat it.displayscommand(1)

host_name Youlicense.theusingisuserthewhichfromusersystemtheofnametheSpecifies
theasexactlyitentermust lmstat it.displayscommand(1)

display exactlyitentermustYoudisplay.SystemWindowsXuser’stheofnametheSpecifies
theas lmstat it.displayscommand(1)

ALSOSEE

lmstat usagefeatureanddaemonslicenseFLEXlmofstatusreportingaboutinformationfor(1)
lmutil utilityFLEXlmcoretheaboutinformationfor(1)

license.dat inapplicationslicensedFLEXlmforfileconfigurationlicensetheaboutinformationfor(5)
the ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014

)1(LMREMOVE)1(LMREMOVE

SR468 – 10.02011



NAME

lmreread – filelicensetherereadtodaemonlicenseFLEXlmtheInstructs

SYNOPSIS

lmreread [-c license_file]

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmreread (FLEXlm)managerlicenseflexibletheinstructadministratorsystemtheletscommand
hasfilelicensetheindatatheifusefulbecanwhichfile,licenseFLEXlmtherereadtodaemonlicense

restartinganddownshuttingwithoutdaemonlicenseFLEXlmtheintodatanewtheloadcanYouchanged.
it.

The lmreread theusescommand license_file iffiledefaultthe(orlinecommandthefrom license_file is
licenseThefile.licensetherereadtocommandtheitsendtodaemonlicensethefindtoonlyspecified)not

byreadfilelicensethetopaththechangemustyouIfloaded.itthatfileoriginaltherereadsalwaysdaemon
path.filelicensenewthewithitrestartanddaemonthedownshutmustyoudaemon,licensethe

usecannotyoufile,licensetheinchangedbeenhavenumbersportornamesnodelineservertheIf
lmreread effect.taketochangestheforitrestartanddaemonthedownshutmustyoucase,thisIn.

The lmreread newtheIffile.optionsaninspecifiedinformationoptionanychangenotdoescommand
andfilelicenseyourchangedyouIfignored.isinformationthefile,optionsdifferentaspecifiesfilelicense

theusingbydaemonthedownshutmustyoufile,optionstherereadmust lmdown restartandcommand(1)
theusingbyit lmgrd later,andreleasev2.4FLEXlmtheIncommand.(1) lmreread ortolinkaeitheris

theofcopya lmutil utility.(1)

The lmreread option:followingtheacceptscommand

-c license_file specifiedtheUses license_file theomityouIfinput.as -c option, lmreread theuses
LM_LICENSE_FILE thatIfuse.tofilelicensethefindtovariableenvironment

set,notisvariableenvironment lmreread theuses
/usr/local/flexlm/licenses/license.dat theomityouIffile. license_file
argument, lmreread theuses LM_LICENSE_FILE thatIfvariable.environment

set,notisvariableenvironment lmreread theuses
/usr/local/flexlm/licenses/license.dat file.

)1(LMREREAD)1(LMREREAD
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ALSOSEE

lmdown gracefullydaemonslicenseFLEXlmalldownshuttingaboutinformationfor(1)
lmgrd daemonslicenseFLEXlmupstartingaboutinformationfor(1)
lmutil utilityFLEXlmcoretheaboutinformationfor(1)

license.dat inapplicationslicensedFLEXlmforfileconfigurationlicensetheaboutinformationfor(5)
the ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014
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NAME

lmstat – usagefeatureanddaemonslicenseFLEXlmofstatusReports

SYNOPSIS

lmstat [-a [] -A [] -c license_file [] -f feature [] -l regular_expression [] -s server [] -S daemon]
[-t timeout]

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmstat (FLEXlm)managerlicenseflexibletheofstatustheaboutinformationprovidescommand
youOptionally,feature.eachofusersandfeatures,vendordaemons,vendornodes,serverdaemonlicense

releasev2.4FLEXlmtheInfeatures.ordaemons,vendornodes,serverspecificbyinformationqualifycan
later,and lmstat theofcopyaortolinkaeitheris lmutil utility.(1)

The lmstat options:followingtheacceptscommand

-a theusenotshouldYoufeatures.allofusersactiveallDisplays -almstat command
theusers,activemanyarethereifbecauseoftentoo -almstat generatecancommand

activity.networkoflota

-A licenses.activeallLists

-c license_file theomityouIfinput.asfilelicensespecifiedtheUses -c option, lmstat theuses
LM_LICENSE_FILE thatIfuse.tofilelicensethefindtovariableenvironment

set,notisvariableenvironment lmstat theuses
/usr/local/flexlm/licenses/license.dat theomityouIffile. license_file
argument, lmstat theuses LM_LICENSE_FILE thatIfvariable.environment

set,notisvariableenvironment lmstat theuses
/usr/local/flexlm/licenses/license.dat file.

-f feature feature.specifiedtheofusersallLists

-l regular_expression
expression.regularspecifiedthematchwhofeaturestheofusersallLists

-s server node).(serverserverspecifiedtheofstatustheDisplays

-S daemon features.daemon’sspecifiedtheofusersallLists

-t timeout theircompletemustdaemonswhichduringseconds)(inintervaltime-outtheSpecifies
beingaredaemonstheIfseconds.10isvaluedefaultTheother.eachtoconnections

largerausetowantmayyounetwork,loadedheavilyveryaorsystemsbusyonrun
value.

)1(LMSTAT)1(LMSTAT
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ALSOSEE

lmgrd daemonslicenseFLEXlmupstartingaboutinformationfor(1)
lmutil utilityFLEXlmcoretheaboutinformationfor(1)

license.dat inapplicationslicensedFLEXlmforfileconfigurationlicensetheaboutinformationfor(5)
the ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014

)1(LMSTAT)1(LMSTAT

SR472 – 10.02011



NAME

lmutil – utilityFLEXlmCore

SYNOPSIS

lmutil [-c license_file] command

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmutil usenotwillusersendUsually,utility.(FLEXlm)managerlicenseflexiblecoretheisutility
lmutil thetolinkaorofcopyaeitherarewhichcommands,individualtheusetheydirectly; lmutil
utility.

The lmutil arguments:followingtheacceptsutility

-c license_file specifiedtheUses license_file theomityouIfinput.as -c option, lmutil theuses
LM_LICENSE_FILE thatIfuse.tofilelicensethefindtovariableenvironment

set,notisvariableenvironment lmutil theuses
/usr/local/flexlm/licenses/license.dat theomityouIffile. license_file
argument, lmutil theuses LM_LICENSE_FILE thatIfvariable.environment

set,notisvariableenvironment lmutil theuses
/usr/local/flexlm/licenses/license.dat file.

command command.specifiedthetoLinks command bemay lmcksum, lmdown, lmhostid,
lmremove, lmreread, lmstat or, lmver.

ALSOSEE

lmcksum filelicenseFLEXlmtheforchecksumacomputingaboutinformationfor(1)
lmdown gracefullydaemonslicenseFLEXlmalldownshuttingaboutinformationfor(1)
lmhostid systemaofIDhostFLEXlmthedisplaytohowaboutinformationfor(1)
lmremove poolthetothemreturningandlicensesFLEXlmspecificremovingaboutinformationfor(1)
lmreread licenseFLEXlmtherereadtodaemonlicenseFLEXlmtheinstructingaboutinformationfor(1)
file
lmstat usagefeatureanddaemonsmanagerlicenseFLEXlmofstatusreportingaboutinformationfor(1)
lmver usedbeingversionFLEXlmthedisplaytohowaboutinformationfor(1)

license.dat inapplicationslicensedFLEXlmforfileconfigurationlicensetheaboutinformationfor(5)
the ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014
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NAME

lmver – usedbeingversionFLEXlmtheDisplays

SYNOPSIS

lmver filename

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The lmver managerlicenseflexibletheforfilelibraryorbinaryaofcontentsthescanscommand
theusemustyousystems,UNICOSOnit.displaysandstringversion(FLEXlm) filename tooperand

theomityouIfversion.FLEXlmcorrectthedisplay filename operand, lmver isnamefiletheassumes
lmgr.a thefromversionthedisplayandfindtotriesand lmgr.a andreleasev2.4FLEXlmtheInfile.
later, lmver theofcopyaortolinkaeitheris lmutil utility.(1)

The lmver operand:followingtheacceptscommand

filename yousystems,UNICOSOnused.beingversionFLEXlmthedisplaytoscantofiletheSpecifies
usemust filename bemustitand, /usr/lib/libcraylm.a.

ALSOSEE

lmutil utilityFLEXlmcoretheaboutinformationfor(1)
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NAME

ln – filesLinks

SYNOPSIS

ln [-f [] -m [] -s] file ... target

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,
(extensionAT&T -s option)

(extensionCRI -m option)

DESCRIPTION

The ln betweenlinkacreatesutility file and target samethefile;atorefersthatentrydirectoryaislinkA.
cancircumstancenoUnderit.tolinksseveralhavemayfile file and target whencare(takesamethebe

using sh metacharacters).(1)

onethanmoreIf file specified,is target Ifdirectory.existinganbemust target fordirectory,existinganis
specifiedeach file theincreatedisnamesametheoflinka, target Ifdirectory. target isitdirectory,anotis

tolinkaascreated file If. target theunlessoverwrittenbenotwillitfile,existinganis -f isoption
specified.

The ln operands:andoptionsfollowingtheacceptsutility

-f links.hardforonlyworksoptionThisexists.targettheifevenlinked,betofilesForces

-m link.symbolicmultilevelaCreates

-s links.symbolicCreates

file linked.betofileaofnamepathThe

target thewhichindirectoryexistinganofpathnametheorcreated,betolinknewtheofnamepathThe
created.betoarelinksnew

links.symbolicmultilevelandlinks,symboliclinks,hardlinks:ofkindsthreeareThere

hardonethanmorewithfilearemoveTofile.existingantoonlymadebecandefault)(thelinkhardA
filespancannotlinksHardcreated).wasitwhichbynamethe(includinglinksallremovemustyoulink,

directories.toreferorsystems

spanmaylinksSymboliclinked.isitwhichtodirectoryorfiletheofnamethecontainslinksymbolicA
directories.torefermayandsystemsfile

)1(LN)1(LN

SR– 47510.02011



directoryanyonstructuredirectorymultilevelaimposesthatlinksymbolicaislinksymbolicmultilevelA
thecausesitthatexceptionthewithworks,linksymbolicawaysamethemuchworksItpoints.itwhichto

linksymbolictheinnameddirectorytheundersubdirectorylabeledaintodeflectedbetosearchnamepath
operation.privilegedaislinkssymbolicmultilevelofCreationfile.

directoryparenttheandonly)links(hardlabelsecurityfile’sthetoequalbemustlabelsecurityactiveYour
(entryfilenewthefor target anywithfileathenlevel;securitywildcardahasdirectoryparentthe(unless)

directory).wildcardthetolinkedbemaylevelsecurity

NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system, secadm directory.orfileanylinktoAllowed

sysadm restrictions.labelsecuritytosubjectdirectory,orfileanylinktoAllowed
restrictions.labelsecuritytosubjectisI/OShell-redirected

theIf PRIV_SU directory.orfileanylinktoallowedisusersupertheenabled,isoptionconfiguration

STATUSEXIT

The ln values:followingtheofonewithexitsutility

successfully.linkedwerefilesspecifiedtheAll0

> occurred.errorAn0

EXAMPLES

fileexistingthelinksexamplefollowingThe1:Example example.c to ex.c:

$ ex.cexample.cln

link:symbolicacreatesexamplefollowingThe2:Example

$ incl/usr/include-sln
$ incl-lls

udenclr/i/us->linc5914:10May12jtk1xxrwxrwlrw

ALSOSEE

cp(1), cpio(1), mv(1), rm(1), sh(1)

chmod(2), link(2), readlink(2), stat(2), symlink thein(2) ReferenceCallsSystemUNICOS
Manual SRpublicationResearchCray, – 2012

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

locale – informationlocale-specificGets

SYNOPSIS

locale [-a  -m]

locale [-c [] -k] name ...

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The locale thetolocales,publicallorenvironment,localecurrenttheaboutinformationwritesutility
Aoutput.standard public application.thetoaccessibleisthatoneislocale

useyouWhen locale localeeachforenvironmentlocalecurrentthesummarizesitarguments,anywithout
theofsettingsthebydeterminedcategory LC_CTYPE, LC_COLLATE, LC_TIME, LC_NUMERIC,

LC_MONETARY and, LC_MESSAGES variablesenvironment

keywordaspecifyyouWhen name, locale thatcontainingcategorytheandkeywordnamedtheselects
categoryaWhenkeyword. name specified,is locale thatinkeywordsallandcategorynamedtheselects

category.

The locale operands:andoptionsfollowingtheacceptsutility

-a includelocalesavailableThelocales.publicavailableallaboutinformationWrites POSIX which,
locale.POSIXtherepresents

-m charmaps.availableofnamesWrites

-c categories.localeselectedofnamestheWrites

-k keywords.selectedofvaluesandnamestheWrites

name namereservedtheorcategory,localeainkeywordaofnamethecategory,localeaofnameThe
charmap categorybothspecifycanYououtput.forselectediskeywordorcategoryspecifiedThe.

asnameskeywordand name sequence.anyinoperands,

NOTES

activeanwithusera(PAL),listassignmentprivilegedefaultthewithinstalledisutilitythisIf secadm or
sysadm path,filetheindirectoryanyfile,aonprotectionsaccesswritemandatoryoverridemaycategory

beingisoutputwhichfromorinputwhichtofileanyenvironment,shelladministratorprivilegedainor,
redirected.
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EXAMPLES

follows:assetarevariablesenvironmentlocalethatisassumptiontheexamples,followingtheIn

xle_ocaG=lLAN
yle_ocaE=lLATCOLLC_

Invoking1:Example locale following:theinresultsargumentsnowith

$ locale
xle_ocaG=lLAN

"e_xcal"loPE=CTYLC_
yle_ocaE=lLATCOLLC_

_x"alelocE="TIMLC_
_x"alelocC="ERINUMLC_

"e_xcal"loRY=ETAMONLC_
"e_xcal"loES=SAGMESLC_

=ALLLC_

theSet2:Example LC_ALL thetovariableenvironment POSIX theofvaluetheoutprintandlocale
keyword decimal_point:

$ decimal_point-cklocaleLC_ALL=POSIX
CERINUMLC_

."t="oinl_pimadec

STATUSEXIT

The locale values:followingtheofonewithexitsutility

successfully.outputandfoundwasinformationrequestedtheAll0

> occurred.errorAn0

ALSOSEE

localedef(1)

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

localedef – environmentlocaleDefines

SYNOPSIS

localedef [-c [] -f charmap [] -i sourcefile] name

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The localedef thebyusableformataintocategorieslocalefordefinitionssourceconvertsutility
environmentlocaletheofsettingthebydeterminedisbehavioroperationalwhoseutilitiesandfunctions

variables.

The localedef samethetobelongthatcategorieslocalemoreoronefordefinitionssourcereadsutility
theinspecifiedfilethefromlocale -i output.standardfromorspecified)(ifoption

terminatedandnamevariableenvironmentcorrespondingthebyidentifiedisdefinitionsourcecategoryEach
anby END category-name supported.arecategoriesfollowingThestatement.

LC_COLLATE rules.collationDefines

LC_CTYPE conversion.caseandclassificationcharacterDefines

LC_MESSAGES responses.negativeandaffirmativeofvaluesandformattheDefines

LC_MONETARY information.monetaryofformattinginusedsymbolsandformattheDefines

LC_NUMERIC numericnonmonetaryforsymbolgroupingandgrouping,delimiter,decimaltheDefines
editing.

LC_TIME information.timeanddateofcontentandformattheDefines

The localedef operands:andoptionsfollowingtheacceptsutility

-c issued.beenhavemessageswarningifevenoutputpermanentCreates

-f charmap collatingandsymbolscharacterofmappingacontainsthatfileaofnamepaththeSpecifies
collatingthan(othernamessymbolicIfencodings.characteractualtosymbolselement

aindefinedsymbols collating-symbol thisspecifyshouldyouused,arekeyword)
option.

-i sourcefile definitions.sourcethecontainisthatfileaofnamepaththeSpecifies

)1(LOCALEDEF)1(LOCALEDEF
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name ofcreationthesupportsutilityThelocale.targettheIdentifies public accessiblegenerallyor,
aswellaslocales, private moreoronecontainsnametheIflocales.accessrestrictedor,

characters,(/)slash name definition(s)localecreatedthewherepathnameaasinterpretedis
bewilllocalethecharacters,slashanycontainnotdoesnametheIfstored.bewill public.

createtoabilityThe public youIfprivileges.appropriatewithuserstorestrictedislocales
input.standardfromreadaredefinitionssourceoption,thisomit

STATUSEXIT

The localedef value:followingthewithexitsutility

supported.notislocalesnewcreatetocapabilityThe3

ALSOSEE

locale(1)
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NAME

logger – logsystemtheinentriesMakes

SYNOPSIS

logger [-d [] -f file [] -h host [] -i [] -l logname [] -p pri [] -t tag [] -P port [] -T [] messages]

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,
(extensionsAT&T -f, -i, -p and, -t options)

(extensionsCRI -d, -h, -l, -P and, -T options)

DESCRIPTION

The logger thetointerfaceprogramaprovidesutility syslog becanmessageAroutine.logsystem(3C)
logged.islineeachandreadisfileaorimmediately,loggediswhichline,commandtheongiven

The logger options:followingtheacceptsutility

-d topipetheOpens syslogd thewithout(8) O_NDELAY flag.

-f file file.specifiedtheLogs

-h host localtheondaemonthethanratherhost,remotetheondaemonthetomessageSends
machine.

-i line.eachwithprocesslogtheofIDprocesstheLogs

-l logname thetointerfacepipenamedthefornameAlternates syslog daemon.(3C)

-p pri (priorityspecifiedthewithmessagetheEnters pri 0fromnumberabemaypriorityThe).
follows:asword,correspondingaor7,through

rgeme0
rtale1
tcri2

err3
gninwar4

icenot5
oinf6
ugdeb7

pri formtheinfacility,abyprecededbemay facility.pri theincludefacilitiesValid.
following:

)1(LOGGER)1(LOGGER
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lmairusenker
logsyshautmondae
al1local0loclpr
al4local3local2loc
al7local6local5loc

seefacilities,theseofdiscussionaFor syslog example,For(3C). daemon.info-p logs
isdefaultThefacility.daemonthein6)(levelinformationalasmessages user.notice.

-t tag specifiedthewithlogtheinlineeveryMarks tag.

-P port inspecifiedonethethanratherport,TCP/IPspecifiedtheUses /etc/services.

-T localthetointerfacepipenamedthethanrathersocket,TCP/IPUses syslog daemon.(3C)

messages withspecifiedfilethespecified,notIflog.tomessagesThe -f logged.isinputstandardor

STATUSEXIT

The logger values:followingtheofonewithexitsutility

completion.Successful0

> occurred.errorAn0

EXAMPLES

followingthewitheventthislogcouldyouday,theofmiddletheindaemonarestartyouIf1:Example
command:

$ daemonsyslogofcopydevelopmentrestarteduser.info-plogger

follows:asismessageThe

mondaelogsysofycopntpmeelodevtedtarres

infilesoutcleanedhaveandoperatorsystemaareyouIf2:Example /tmp theineventthislogcouldyou,
bymaintainedlogsystem syslogd command:followingtheusing(8),

$ up.filleditwhenhandbyoutcleanedwas/tmplogger
orratOpeJoe

follows:asismessageThe

up.ledfilitnwhedhanbyoutdaneclewasp/tm
orratOpeJoe
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ALSOSEE

syslog thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

log thein(4) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014

syslogd thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022
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NAME

login – onSigns

SYNOPSIS

login [name -L requested_label [env-vars]]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The login thetoyourselfidentifyyouletsandsessionterminaleachofbeginningtheatusedisutility
established.firstisconnectionawhensystemthebyinvokedisItsystem.

pressingbyshellinitialtheterminatedhasuserpreviousawhensystemthebyinvokedisitAlso,
<CONTROL-d> end-of-file.anindicateto

The login userthevalidatetoroutineslibraryauthorizationandidentificationcentralizedtheinvokesutility
password.andID

login options:followingtheaccepts

name name.loginYour

-L requested_label
islabelrequestedtheofformatThein.logtowantyouwhichwithlabelSecurity

level[,compartment[,compartment The]]. requested_label thefollowimmediatelymust name.

env-vars set.canyouthatvariableEnvironment

The login yourappropriate,ifand,argument),anassuppliednot(ifnameuseryourrequestscommand
appearnotwillitsopassword,youroftypingtheduringpossible)(whereoffturnedisEchoingpassword.

session.theofrecordwrittentheon

proceduretheupdated,arefilesaccountinglogin,successfulaAfter /etc/profile theperformed,is
commandtheanddirectory,workingtheID,grouptheID,usertheprinted,isany,ifmessage-of-the-day,

(usuallyinterpreter sh filetheandinitialized,are(1)) .profile itifexecuted,isdirectoryworkingthein
class,maximumanddefaultuser’stheenvironment,UNICOSsecureainexecutingifaddition,Inexists.

securitymaximumandminimumcompartments,authorizedanddefaultcategories,authorizedanddefault
user’stheinfoundarespecificationsTheseset.arepermissionssecurityandlevel,securitydefaultlevels,

/etc/udb isinterpretercommandtheofnameTheentry.file - theofcomponentlastthebyfollowed
is,(thatnamepathinterpreter’s -sh theinfieldthisIf). udb interpreter,commanddefaulttheempty,isfile

/bin/sh isfieldthisIfused.is, * a, chroot fielddirectorytheinnameddirectorythetoperformedis(2)
point,thatAtentry.theof login structure,rootownitshavemustwhichlevel,newtheatreexecutedis

including /bin/login and /etc/udb.
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(seeenvironmentbasicThe sh following:thetoinitializedis(1))

E=HOM your-login-directory
b/ucusrn://biusrn://biH=:PAT

LL=SHE last-field-of-udb-ue_ fieldshell
il//mausrL=/MAI your-login-name

E=NAMLOG your-login-name

toargumentsadditionalsupplyingbyenvironmentthemodifymayYou login ortimeexecutionateither,
when login Thename.loginyourrequests env-vars formtheeithertakemayarguments xxx or xxx=yyy.

follows:asenvironmenttheinplacedaresignequalanwithoutArguments

Ln x=xx

The n required.isnamevariablenewatimeeachincrementedisand0atstartingnumberaisargument
containingVariables = theinappearalreadytheyIfmodification.withoutenvironmenttheintoplacedare

variablestheexceptions:twoareTherevalue.olderthereplacetheyenvironment, PATH and SHELL
spawningfrompreventedthusareenvironmentsshellrestrictedintologgingUserschanged.becannot

restricted.notarethatshellssecondary

The login (backslashaTypingconventions.quotingsingle-charactersimpleunderstandsutility \ frontin)
tabs.andspacesascharacterssuchofinclusiontheallowsanditquotescharacteraof

NOTES

topossiblenotisIt exec ID.usernormalafromlogin(2)

beforeallowedbewillthatattemptsloginunsuccessfulofnumberThe login configurable.isterminates
theinsetisparameterThis /etc/config/confval line:followingthewithfile

"3"ts:empattin_login.log

"3" thewithretrievedislineThisallowed.attemptsloginunsuccessfulofnumbertheis
getconfval limitno0,tosetisnumbertheordefault)(theexistnotdoeslinethisIfcall.library(3C)

attempts.loginunsuccessfulofnumbertheonplacedbewill

orhostremotethethatensuretovalidatedarerequestsloginenabled,notisoptionsecurityIPtheIf
theindefinedascompartmentsandlevelssecurityworkstation’s /etc/config/spnet.conf arefile

Yoursystem.UNICOStheforrangecompartmentauthorizedandrangelevelsecuritytheinincluded
listaccessnetworkthebydefinedasconditionsboundaryrestrictivemostthetosetarevaluessecurity

(UDB).databaseusertheand(NAL)

theforcheckstheenabled,isoptionsecurityIPtheIf /etc/config/spnet.conf thebydonearefile
done.ischeckthiswhenkernelthebysetislabelsecuritysocket’sThekernel. login user’sthesets

defined(aslabelsecuritysocket’sthebydefinedasconditionsboundaryrestrictivemostthetolabelsecurity
UDB.theandNAL)theby
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thefromobtainedarecompartmentsactiveandlevelsecurityactiveYour dev/ttyp containswhichfile,
Ifoption.securityIPanwithpresentlabelsecuritythe dev/ttyp sessionuserthelabel,securitynullahas

securityactivethechangetoallowednotareyouandlabel,securitynullawithoperatingtorestrictedis
bysetcompartmentsactiveandlevel login.

workstationorhostthefromsystemUNICOStheaccesstorightyourvalidatesalsoprocessloginThe
listaccessworkstationtheuponbaseddeniedorgrantedisUNICOStoAccessrequest.logintheissuing

process.loginthebyperformedcheck(WAL)

theexceedyouifinlogcannotYou MAXLOGS setting.

log.securitytheinrecordedarevalidationuserofresultsThe

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system utility.thisusetoAllowed

theIf PRIV_SU utility.thisusetoallowedisusersupertheenabled,isoptionconfiguration

MESSAGES

incorrectLogin
loginseveralofanyformessagegenericaisThismatch.notmaypasswordtheandnameYour

maypasswordtheorinvalidbemaynameuserThegiven.isinformationmoreNocauses.failure
locked,becanloginYourcheck.WALthebyaccessdeniedbeenhavemayYouwrong.be

violations.securityforinvalidatedordisabled,

shellNo
IDaccountBad
listIDgroupBad

IDuserBad
rootlogintochangetoUnable

DirectoryRootNo
administrator.systemaconsultcorrectly;upsetbenotmayAccount

entryutmpNo
executemustYou login executetoattemptedYoushell.lowest-levelthefrom login aas

shell’stheusingwithoutcommand exec shell.initialthethanotherfromorcommandinternal

usertosharesNgivetoUnable
The setshares staff.supportsystemyourContactfailed.call

jobnewcreatetoUnable
The setjob staff.supportsystemyourContactfailed.call

directorytemporaryjobmaketoUnable
The makejtmp staff.supportsystemyourContactfailed.call
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UDBthelocktoUnable
The lockudb staff.supportsystemyourContactfailed.call

UDBtheupdatetoUnable
rewriteThe udb systemyourContactrecord.loginlastthewritetoattemptingwhilefailedcall

staff.support

errorupdateLastlog
therereadtoUnable udb staff.supportsystemyourContactrecord.loginlastthewritetoentry

nodethisatallowednotLogin
authorizedanUsereasons.securityfornodenetworkthisatinlogtoallowednotareYou

in.loggingforterminal

namebyhostgettoUnable
indefinednotisrequestlogintheaccompaniesthatnamehostThe /etc/hosts isor null.

NALaccessnotCould
whendetectedwaserrorAn /etc/config/spnet.conf systemyourContactopened.was

staff.support

entryNALwithoutloginNo
node.remotethisforentryNALanhavenotdoesuserThe

levelsecuritydefaultsetCan’t

compartmentssecuritydefaultsetCan’t

maximummemoryexceedsjoburm:
ResourceUnifiedtheinconfiguredamountoversubscriptionmemorytheexceedwouldjobThe

(URM).Manager

maximumjobexceedsjoburm:
ManagerResourceUnifiedtheinconfiguredjobsallowedofnumbertheexceedwouldjobThe

(URM).

labelrequestedInvalid
valid.notislabelrequestedThe

FILES

/bin/passwd passwordschangesthatProgram

/bin/sh shellStandard

/dev/tty* devicesLogin

/etc/dialups passworddial-upaneedthatdevicesofList

/etc/d_passwd forpasswordsDial-up /etc/dialups

/etc/utmp fileAccounting
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/etc/wtmp fileAccounting

/usr/mail/$LOGNAME accountforMailbox $LOGNAME

/etc/udb limitscontrolusercontainingfilevalidationUser

/etc/config/confval whichafterattemptsloginbadofNumber login terminates

/etc/config/spnet.conf (WAL)listaccessworkstationand(NAL)listaccessNetwork

ALSOSEE

mail(1), passwd(1), sh(1), su(1)

chroot(2), exec thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

getconfval(3C), ia_failure(3C), ia_mlsuser(3C), ia_success(3C), ia_user thein(3C)
ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

cshrc(5), profile(5), udb thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS Cray,
SRpublicationResearch – 2014

chroot(8), getty thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

checkwal(), fetchnal inroutines(library() /libc/gen)

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

logname – nameloginuser’sGets

SYNOPSIS

logname

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The logname usesutility getlogin tonamethatwritesandusertheofnameloginthefindto(3C)
output.standard

STATUSEXIT

The logname values:followingtheofonewithexitsutility

completion.Successful0

> occurred.errorAn0

ALSOSEE

env(1), login(1), sh(1)

getlogin thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080
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NAME

lorder – libraryobjectanforrelationorderingFinds

SYNOPSIS

lorder files

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

archivelibraryorobjectmoreoroneisinputThe files (see ar ofpairsoflistaisoutputstandardThe(1)).
identifiersexternaltoreferspairtheoffilefirstthethatmeaningnames,memberarchiveorfileobject

byprocessedbemayoutputThesecond.theindefined tsort suitablelibraryaoforderinganfindto(1)
byaccessone-passfor ld(1).

editorLink ld (seeformatarchiveportabletheinarchiveanoverpassesmultipleofcapableis(1) ar(5))
thatrequirenotdoesand lorder theofusageThearchive.anbuildingwhenusedbe lorder may,utility

ofuseTheprocess.editlinktheduringarchivetheofaccessefficientmoreslightlyaforallowhowever,
recommended.notisutilitythis

The lorder option:followingtheacceptsutility

files specify.youfilesarchivelibraryorobjectofNames

NOTES

file,nonexistentagivenWhen lorder 0.ofstatusexitanreturns

WARNINGS

The lorder istherethatprovidedsuffix,itsofregardlessfile,archiveorobjectanyinputasacceptsutility
bemustsuffixitsfile,inputoneonlyisthereIffile.inputonethanmore .o.

EXAMPLES

existingfromlibrarynewabuildsexamplefollowingThe .o files:

rt‘tso|*.orrde‘loyrarlibcrbar

FILES

TMPDIR/*symdef fileTemporary

TMPDIR/*symref fileTemporary

)1(LORDER)1(LORDER

SR490 – 10.02011



ALSOSEE

ar(1), ld(1), tsort(1)

tmpnam thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

ar thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014

tsar thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

lp – printeratofilesSends

SYNOPSIS

lp [-c [] -d dest [] -n copies [] -s [] file .]..

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The lp afteroccursdeviceoutputthetowritingactualThedevice.outputantofilesinputthecopiesutility
the lp exits.successfullyutility

The lp options:followingtheacceptsutility

-c applicationTherequired.longernoisfilesinputtheofanytoaccessfurtherafteronlyExits
operation.outputtheaffectingwithoutfilesthemodifyordeletesafelythencan

-d dest Thedestination.ordeviceoutputthespecifiesthatstringaSpecifies -d dest takesoption
theoverprecedence LPDEST theoverprecedencetakesturninwhichvariable,environment

PRINTER variable.environment

-n copies Writes copies files;theofcopiesofnumber copies integer.decimalpositiveais

-s printingSuppress ...isidRequest output.standardtomessage

file omityouIfoutput.betofileaofnamepathaDenotes file aiforoperands, file isoperand -,
aIfused.isinputstandardthe file omityoubutused,isoperand -c processtheoption,

differthatpermissionsgroupanduserhavemaydeviceoutputthetowritingtheperforming
invokingprocesstheofthatfrom lp.

VARIABLESENVIRONMENT

LPDEST theIfdestination.ordeviceoutputthenamesthatstringaasinterpretedisvariableThis
LPDEST theset,notisvariableenvironment PRINTER Theused.isvariableenvironment
-d dest overprecedencetakesoption LPDEST.

PRINTER theIfdestination.ordeviceoutputthenamesthatstringaasinterpretedisvariableThis
LPDEST and PRINTER Theused.isprinterdefaultsystemaset,notarevariablesenvironment
-d dest theand LPDEST overprecedencetakevariableenvironment PRINTER.
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STATUSEXIT

The lp values:followingtheofonewithexitsutility

successfully.processedwerefilesinputAll0

> occurred.erroranoravailable,wasdeviceoutputNo0

ALSOSEE

lpr(1B), sh(1)

)1(LP)1(LP
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NAME

lpq – programexaminationqueueSpool

SYNOPSIS

/usr/ucb/lpq [+[n []] -l [] -Pprinter [] jobnums [] users]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The lpq byusedareaspoolingtheexaminesutility lpd reportsandprinter,linetheonfilesprintingfor(8)
invokeyouIfuser.awithassociatedjobsallorjobsspecifiedtheofstatusthe lpq arguments,anywithout

Thequeue.theincurrentlyjobsanyonreportsit lpq securitycurrenttheatjobsthoseonlyprintsutility
label.

The lpq options:followingtheacceptsutility

+[n Whenqueue.spooltheDisplays] n specified,isnumber)(a lpq forsleeps n betweenseconds
queue.ofscans

-l printed.betojobacomprisingfileeachforinformationCauses

-Pprinter Whenprinter.particularaSpecifies P theorprinterlinedefaulttheeitherspecified,notis
theofvalue PRINTER used.isenvironmenttheinvariable

jobnums examined.beshouldthatnumbersjobSpecifies

users examined.beshouldthatnamesuserSpecifies

ofinvocationeachis,(thatsubmittedjobeachFor lpr(1B)), lpq rankcurrentthename,user’sthereports
tosuppliedbemaythatnumber(aidentifierjobthejob,thecomposethatfilesofnamesthequeue,thein

lprm theUnlessbytes).(insizetotaltheandjob),specificaremovingfor(1B) -l asonlyused,isoption
scantousedalgorithmtheondependsorderingJobdisplayed.islineoneonfitwillasinformationmuch

bemayjobacomposingnamesFilefirst-out).(first-in,FIFObetosupposedisanddirectoryspoolingthe
(whenunavailable lpq input.standardasindicatedisfilethecase,whichinpipeline),ainsinkaasusedis

If lpq themalfunction),someofbecauseis,(thatpresentdaemonnothatwarns lpc becancommand(8)
daemon.printertherestarttoused

NOTES

denied.bewillpermissionown,theirthanotherfilesremovetotryusersIf

followingtheassignediswhousera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actiontheperformtoallowediscommandthisofexecutionupontextprivilege

)1B(LPQ)1B(LPQ
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ActionTextPrivilege

admin jobsseeonlymayusersOtherqueue.printainjobsallofstatustheseetoAllowed
user.theaslabelsametheatqueueprintthein

toallowediscategoriesactivefollowingtheofonewithuseraPAL,awithinstallediscommandthisIf
shown:actiontheperform

ActionCategoryActive

sysadm, sysadm queue.printainjobsallofstatustheseetoAllowed

theIf PRIV_SU queue.printtheinjobsallseetoallowedisusersupertheenabled,isoption

BUGS

ofoutputThe lpq theininformationtheofnaturedynamictheofbecauseunreliablesomewhatbemay
directory.spooling

columns.spacedwidelyinresultcanthisterminal;theoflengthlinethetosensitiveisformattingOutput

The lpq malformed.isfilelockthebecausefilesvariousopentounablesometimesisutility

FILES

/etc/printcap characteristicsprinterdetermineTo

/etc/termcap displayrepeatedforscreenthemanipulateTo

/usr/spool/* fromdeterminedasdirectory,Spooling printcap

/usr/spool/*/cf* jobsspecifyingfilesControl

/usr/spool/*/lock jobactivecurrentlytheobtaintofileLock

ALSOSEE

lpr(1B), lprm(1B)

printcap thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014

lpc(8), lpd thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

)1B(LPQ)1B(LPQ
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NAME

lpr – off-linePrints

SYNOPSIS

/usr/ucb/lpr [-Pprinter [] -#num [] -C class [] -J job [] -T title [] -R [] -i[numcols]]
[-1|2|3|4font [] -wnum [] -p [] -l [] -t [] -n [] -d [] -g [] -v [] -c [] -f [] -r [] -m [] -h [] -s [] files]

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The lpr byspecifiedfilestheprinttodaemonspoolingausesutility files available.becomefacilitieswhen
assumed.isinputstandardspecified,arefilesnoIf

The lpr printer:aspecifytooptionfollowingtheacceptsutility

-Pprinter theor(site-dependent),usedisprinterdefaulttheUsually,printer.specificatooutputForces
theofvalue PRINTER used.isvariableenvironment

standardnotarefilesthethatspoolerprinterlinethenotifytousedareoptionssingle-letterfollowingThe
accordingly.datatheprinttofiltersappropriatetheusesdaemonspoolingThefiles.text

-p Uses pr to(equivalentfilestheformatto(1) print).

-l breaks.pagesuppressesandprintedbetocharacterscontrolallowsthatfilteraUses

-t fromdatacontainfilesthethatAssumes troff commands).phototypesetter(cat

-n fromdatacontainfilesthethatAssumes ditroff (device-independent troff).

-d fromdatacontainfilesthethatAssumes tex Stanford).fromformat(DVI

-g thebyproducedasdataplotstandardcontainfilesthethatAssumes plot the(forroutines
spooler).printerthebyusedfilters

-v Varian.BensontheassuchdevicesforimagerasteracontainfilesthethatAssumes

-c byproduceddatacontainfilesthethatAssumes cifplot.

-f controlcarriageFortranstandardaaslineeachofcharacterfirsttheinterpretsthatfilteraUses
character.

options:followingtheusecanYou

)1B(LPR)1B(LPR
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-#num output;ofcopiesmultiplePrints num Forspecified.fileeachofdesiredcopiesofnumbertheis
fileofcopiesthreeinresultwouldlinecommandfollowingtheexample, foo.c byfollowed,

fileofcopiesthree bar.c on.soand,

e.cmor.cbar.cfoo-#3lpr

concatenationtheofcopiesthreeproducewouldlinecommandfollowingthehand,othertheOn
files:theof

-#3lpr|e.cmor.cbar.cfoocat

-C class Uses class theexample,Forpage.bursttheonuseforclassificationjobaasarguments
byreturnedname(thenamesystemthecausewouldlinecommandfollowing hostname to(1))

bypagebursttheonreplacedbe EECS fileand, foo.c printed:beto

.cfooSEEC-Clpr

-J job Uses job used.isfilefirsttheofnametheUsually,page.bursttheonprinttonamejobtheas

-T title Uses title byusedtitletheas pr name.filetheofinstead(1),

-R thisidentifytousediswhichnumberuniquethecontainingoutputstandardtomessageaWrites
(seecanceltousedbecannumberThisjob. lprm (seestatusthefindor(1B)) lpq theof(1B))

job.

-i[numcols]
Ifoutput.theIndents numcols printedbetoblanksofnumbertheasusedbewillitnumeric,is

printed.arecharacters8otherwise,line;eachbefore

-1|2|3|4font
aconstructsdaemonThe4.or3,2,1,positionfontonmountedbetofontaSpecifies

.railmag filereferencingfile /usr/lib/vfont/name.size.

-wnum towidthpagetheSets num.

-r the(withprintingofcompletiononorspoolingofcompletiononfiletheRemoves -s option).

-m completion.onmailSends

-h page.bursttheofprintingtheSuppresses

-s printed.becanfileslargethatsothemcopytotryingthanratherfilesdataLinks

files havetheyuntilremovedormodifiedbenotmustfilesthethatmeansThisprinted.betoFiles
printed.been

NOTES

truncated.bewillitlarge,tooisthatfileaspooltotryyouIf

)1B(LPR)1B(LPR
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lpr files.binaryprintingtoobjects

thanotheruseraIf root disabled,isspoolingandfileaprints lpr andthissayingmessageaprintwill
queue.theinjobsputnotwill

toconnectionaIf lpd made,becannotmachinelocaltheon(8) lpr cannotdaemonthethatindicatewill
missingregardingfilelogdaemon’stheinprintedbecanMessagesstarted.be lpd files.spool

BUGS

forFonts troff and tex used.becannotlibrariesfontlocalCurrently,printer.thewithhosttheonreside

FILES

/etc/printcap databasecapabilitiesPrinter

/etc/udb limitscontrolusercontainingfilevalidationUser

/usr/lib/lpd* daemonsprinterLine

/usr/lib/lpf Sample lpr programfilteringoutput

/usr/lib/necf Sample lpr programfilteringoutput

/usr/spool/* spoolingforusedDirectories

/usr/spool/*/cf* filescontrolDaemon

/usr/spool/*/df* inspecifiedfilesData cf files

/usr/spool/*/tf* ofcopiesTemporary cf files

ALSOSEE

lp(1), lpq(1B), lprm(1B), pr(1)

lpc(8), lpd thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

)1B(LPR)1B(LPR
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NAME

lprm – queuespoolingprinterlinethefromjobsRemoves

SYNOPSIS

/usr/ucb/lprm [-Pprinter [] - [] jobnums [] users]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The lprm isdirectoryspoolingtheBecausequeue.spoolprinter’safromjobs,orjob,aremovesutility
usingusers,fromprotected lprm job.aremovemayyouwhichbymethodonlythetypicallyis

specifyyouIf lprm whouserthebyownedisitifjobactivecurrentlythedeletesitarguments,anywithout
invoked lprm.

The lprm options:followingtheacceptsutility

-Pprinter theorprinterdefaulttheotherwise,printer;specificawithassociatedqueuetheSpecifies
theofvalue PRINTER used.isvariableenvironment

– bewillqueuespooltheoption,thisusesusersupertheIfowns.userathatjobsallRemoves
entirely.emptied

jobnums job.individualandequeuetoUsed

users users).(oruserthetobelongingqueuedjobsanyRemoves

thefromobtainedbemaynumberThisnumber.jobitsspecifyingbyjobindividualandequeuemayYou
lpq program,followingtheuseyouifexample,Forprogram.(1B) lprm anyofnamestheannouncewill

list:requestthematchthatqueuetheinjobsnoarethereifsilentremainwillitremoves;itfiles

$ -llpq
pa]bar3uc#01b[joken:1st

esbyt100ut)inpardand(st
$ 13lprm

The lprm isdaemonaIffiles.spoolinganyremovingbeforenecessary,ifdaemon,activeankillsutility
removal.fileofcompletionuponrestartedautomaticallyisonenewakilled,

NOTES

denied.bewillpermissionown,theirthanotherfilesremovetotryusersIf

)1B(LPRM)1B(LPRM
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followingtheassignediswhousera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actiontheperformtoallowediscommandthisofexecutionupontextprivilege

ActionTextPrivilege

admin theirremoveonlymayusersOtherqueue.printainjobanyremovetoAllowed
jobs.own

toallowediscategoriesactivefollowingtheofonewithuseraPAL,awithinstallediscommandthisIf
shown:actiontheperform

ActionCategoryActive

sysadm, sysadm queue.printainjobanyremovetoAllowed

theIf PRIV_SU queue.printainjobanyremovetoallowedisusersupertheenabled,isoption

BUGS

incorrectlybemayjobactivecurrentlythefile,locktheofupdatetheinpossibleareconditionsraceBecause
identified.

FILES

/usr/spool/* directoriesSpooling

/etc/printcap filecharacteristicsPrinter

/usr/spool/*/lock currenttheof(PID)numberidentificationprocesstheobtaintousedfileLock
jobactivecurrentlytheofnumberjobtheanddaemon

ALSOSEE

lpq(1B), lpr(1B)

)1B(LPRM)1B(LPRM
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NAME

ls – directoryofcontentsLists

SYNOPSIS

ls [-1 [] -a [] -A [] -b [] -B [] -c [] -C [] -d [] -e [] -f [] -F [] -g [] -i [] -k [] -I [] -l [] -L [] -m]
[-n [] -o [] -p [] -P [] -q [] -r [] -R [] -s [] -t [] -u [] -x [] file .]..

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,
(extensionsAT&T -b option)

(extensionsCRI -A, -B, -e, -k, -l and, -P options)

DESCRIPTION

argument,directoryeachFor ls argument,fileeachfordirectory;theofcontentsthelists ls filetherepeats
noWhenalphabetically.sortedisoutputthedefault,Byrequested.informationotheranyandname

argumentsthespecified,areargumentsseveralWhenlisted.isdirectorycurrentthespecified,isargument
contents.theiranddirectoriesbeforeappearargumentsfilebutappropriately,sortedfirstare

multi-columnisterminalatodirectedoutputforformatdefaultTheformats.listingmajorthreeareThere
Thecolumns.thedownsortedentrieswith -1 theandoutput,single-columnallowsoption -m option

commas.byseparatedpage,theacrosslistedarefileswhichinformatoutputstreamenables

theforformatsoutputdetermineTo -C, -x and, -m options, ls theuses COLUMNS variable,environment
set,notisvariablethisIfline.outputoneonavailablepositionscharacterofnumberthedetermineswhich

theusingbypromptedissystemthe ioctl thisWhensize.windowcurrenttheacquiretocallsystem(2)
assumed.arecolumns80obtained,becannotinformation

theUse -e information.securitydisplaytooption

The ls options:followingtheacceptsutility

-1 thewhenformatdefaulttheisThisline.perentryoneofformatoutputForcesone)(Number
terminal.atodirectednotisoutput

-a (dotawithbeginnameswhoseentriesincludingentries,allLists . listed.notareusuallywhich),

-A (dotawithbeginnameswhoseentriesincludingentries,allLists . (dottheforexcept), . and)
(dot-dot .. files.)

-b octaltheinbetocharactersnongraphicofprintingtheForces \ddd notation.

-B thebyspecifiedasoccupies,fileablockssystemfileofnumbertheWrites -l and -s inoptions,
units.512-bytedefaultthethanratherunits,4096-byte

)1(LS)1(LS
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-c (sortingforon)soandchanged,modecreated,(fileinodetheofmodificationlastoftimeUses -t)
(printingor -l).

-C whenformatdefaulttheisThiscolumns.thedownsortedentrieswithoutputmulticolumnSpecifies
terminal.atodirectedisoutputthe

-d theIf files withusedoftencontents);its(notnameitsonlylistsdirectory,aisargument -l getto
directory.aofstatusthe

-e flagcompartmentandlevel,securityflag,labelintegrityflag,(ACL)listcontrolaccesstheProvides
withusedwhenor,name,filethebeforefieldslasttheas -l followingimmediatelyfieldstheas,

displayedisflagcompartmentfile’stheset,iscompartmentfileoneleastatWhenfield.modethe
(signplusaas + Anlevel.securityfile’sthetoadjacent) i integrityanhasfilethethatindicates

aWhen0.tovaluestheserelabeltoadministratorsecurityyouraskit;toassignedcategoryorclass
anasappearsflagACLitsACL,associatedanhasfile a orpresent),(iffieldmodethetoadjacent

anhaslevelsecuritywildcardahasthatdirectoryorfileAfields.selectedotheranyfollowing
(asterisk * ahasdirectoryorfilemanagementfacilitytrustedAlevel.fileitsfordisplayed) T

therelabeltoadministratorsecurityyouraskdisplayed,issymbolthisiflevel;fileitsfordisplayed
(markquestionaasdisplayedislevelsecurityfile’sThelabel.securityproperthewithfile ? itif)

ofsetuser’stheinnotarecompartmentsfile’stheofanyiforrange,allowableuser’stheoutsideis
shown.ismarkquestionawhendisplayedisinformationsecurityNocompartments.valid

-f Thisslot.eachinfoundnamethelistsanddirectoryaasinterpretedbetoargumenteachForces
offturnsoption -A, -l, -t, -s and, -r onturnsand, -a entrieswhichinordertheisorderthe;
directory.theinappear

-F (slashaAdds / (asteriskanaddsdirectory,aisthatnamefileeachafter) * namefileeachafter)
(signatanaddsexecutable,isthat @ equalsanaddslink,symbolicaisthatnamefileeachafter)

(sign = (lineverticalaandsocket,aisthatnamefileeachafter) | aisthatnamefileeachafter)
FIFO.

-g assameThe -l printed.notisownerthethatexcept,

-i report.theofcolumnfirsttheinnumberinodetheprintsfile,eachFor

-k thebyspecifiedasoccupies,fileablockssystemfileofnumbertheWrites -l and -s inoptions,
units.512-bytedefaultthethanratherunits,1024-byte

-I asSame -i values.32-bittwoasprintedisinodethebut,

-l lastoftimeandbytes,insizegroup,owner,links,ofnumbermode,specifyingformat,longinLists
fieldsizethefile,specialaisfiletheIfsection.EXAMPLEStheSeefile.eachformodification
link,symbolicaisfiletheIfsize.athanrathernumbersdeviceminorandmajorthecontainwill

byprecededprinted,bewillfilelinked-totheofnamepaththe -> multilevelaisfiletheifor,;
theandlinksymbolic -e byprecededbewillpathnametheused,isoption *> If. file directory,ais

fileofnumbertheindicatesthatlinestatusabyprecededisdirectorythewithinfilesoflisteach
necessary).ifup,(roundedunits512-byteindirectorytheinfilesbyoccupiedblockssystem

)1(LS)1(LS
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-L linkthethanratherreferenceslinkthedirectoryorfilethelistslink,symbolicaisargumentanIf
itself.

-m format.outputstreamSpecifies

-n assameThe -l fornumbersIDaccount(andnumbersGIDandUIDowner’sthethatexcept, -P),
printed.arestrings,characterassociatedthethanrather

-o assameThe -l printed.notisgroupthethatexcept,

-p (slashaPuts / directory.aisfilethatifnamefileeachafter)

-P file.eachwithassociatedIDaccounttheLists

-q charactertheasnamesfileincharactersnongraphicofprintingForces ?.

-r appropriate.asfirst,oldestoralphabeticreversegettosortofordertheReverses

-R encountered.subdirectorieslistsRecursively

-s default,byunits512-byteingivenissizeTheblocks.systemfileoftermsinfileeachofsizeGives
thebychangedbemayand -k or -B options.

-t name.bythanratherfirst)(latestmodifiedtimebySorts

-u the(withsortingformodificationlastthanratheraccesslastoftimeUses -t printingoroption)
the(with -l option).

-x page.thedownthanratheracrosssortedentrieswithoutputmulti-columnSpecifies

files noIflisted.betoFiles files listed.aredirectoriescurrenttheinfilesallspecified,are

theunderprintedmodeThe -l following:theofoneischaracterfirstThecharacters.10ofconsistsoption

b filespecialBlock
c filespecialCharacter
d Directory.
l linkSymbolic
m fileMigrated
p filespecialpipe)(namedFIFO
R seefiles,coreofrestartabilitytheoninformationmoreforfile;Restart restart and(1) core(5).
s socketType
- fileOrdinary

owner’sthetoreferssetfirstTheeach.bits3ofsetsthreeasinterpretedarecharacters9nextThe
Withinothers.alltolasttheandfile,theofuser-grouptheinothersofpermissionstonextthepermissions,

program,aasfiletheexecutetoandwrite,toread,topermissionindicatecharactersthreetheset,each
afordirectorythesearchtopermissionasinterpretedispermissionexecutedirectory,aForrespectively.

follows:asindicatedarepermissionsThefile.specified

r readable.isfileThe
w writable.isfileThe
x executable.isfileThe

)1(LS)1(LS
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- granted.notispermissionindicatedThe
l off).isbitexecutiongrouptheandon,isitset-group-ID(theaccessduringoccurslockingMandatory
t (seebitstickytheSets chmod directorytheofownerorusersupertheOnlyinformation).morefor(2)

thealtercan t 1000).(modepermission
s on.alsoisbitexecutiongrouporusercorrespondingtheandon,isbitset-group-IDorset-user-IDThe
S off).isbitexecutionusertheandonisbitset-user-ID(thebit-stateUndefined

thanothercharacterabyoccupiedsometimesispositionthirdthepermissions,groupanduserFor x -.or s
group’s.theoruser’sthebeitwhetherbit,set-IDtheofstatethetorefersitposition;thisoccupyalsomay

youwhenloginduringusedexample,foris,executionduringusertheasIDsametheassumetoabilityThe
asbegin root login.atstatedusertheofidentitytheassumemustbut

permissions,groupofsequencetheofcasetheIn l position.thirdtheoccupymay l mandatorytorefers
readingitslocktoprocessesotherallowtoabilityfile’sadescribespermissionThislocking.recordandfile

access.duringpermissionswritingor

isblocks,indirectincludingblocks,ofcounttotalalisted,aredirectoryainfilestheofsizestheWhen
printed.

thespecifyyouIf -l theindicatinglinestatusabyprecededisdirectorythewithinfilesoflisteachoption,
units.512-byteindirectorytheinfilesbyoccupiedblockssystemfileofnumber

NOTES

activefollowingtheofonewithusera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscategories

ActionCategoryActive

system, secadm tosubjectnotisI/Oshell-redirectedenvironment,shelladministratorprivilegedaIn
protections.file

sysadm restrictions.labelsecuritytosubjectisoutputShell-redirected

theIf PRIV_SU notisusersupertheofbehalfonI/Oshell-redirectedenabled,isoptionconfiguration
protections.filetosubject

STATUSEXIT

The ls values:followingtheofonewithexitsutility

successfully.writtenwerefilesAll0

> occurred.errorAn0

BUGS

options.outputcolumnartheconfusemaynamesfileincharactersUnprintable

)1(LS)1(LS
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names,fileIn <newline> and <tab> characters.printingconsideredare

wide.columns80betoassumedisdeviceoutputThe

incorrect.bewillcountblocktotalthefiles,theamongarelinkshardIf

EXAMPLES

thefromoutputofexampleanisfollowingThe1:Example ls theusingutility, -l option:

155altot
aone4212:23Sep96osycra2xxr-xr-drw

tple.fsav1808:3Oct0338osycra1--r--r--rw
txtes0409:19Sep12749osycra1----x---rw

thefromoutputofexampleanisfollowingThe2:Example ls theusingutility -le secondTheoptions.
thetoappended(+)signplusThelevel.securityfile’stheshowsfieldmodethefollowsthatcolumn

associatedanhasfilethirdThecompartments.hasfilethethatindicatesfilesecondtheoflevelsecurity
thebyindicatedasACL, a field.modethetoadjacent1columnin

155altot
aone4212:23Sep96osycra21xxr-xr-drw

tple.fsav1808:03Oct0338osycra11+--r--r--rw
txtes0409:19Sep12749osycra11-a---x---rw

FILES

/etc/udb limitscontrolusercontainsthatfilevalidationUser
/etc/group IDsgroupandnamesgroupcontainsthatfileGroup

ALSOSEE

chmod(1), find(1), restart(1), chmod(2), socket thein(2) ManualReferenceCallsSystemUNICOS ,
SRpublicationResearchCray – 2012

core thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014
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NAME

m4 – processormacroaInvokes

SYNOPSIS

m4 [-B int [] -D name[=val []] -e [] -H int [] -S int [] -s [] -T int [] -U name [] files]

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4

DESCRIPTION

The m4 anyforendfrontgeneral-purposeaasuseforintendedprocessormacroainvokesutility
fileaiforfiles,noarethereiforder;inprocessedisfilesargumenttheofEachlanguage.programming

isname - output.standardonwrittenistextprocessedTheread.isinputstandard,

The m4 options:followingthesupportscommand

-B int ofdefaultthefrombufferscollectionargumentandpush-backtheofsizetheChanges
4096.

-D name[=val Defines] name to val ofabsencetheinnulltoor val.

-e unbuffered.isoutputtheandignoredareInterruptsinteractively.Operates

-H int shouldsizeThe199.ofdefaultthefromarrayhashtablesymboltheofsizetheChanges
number.primeabe

-S int slots.100ofdefaultthefromstackcalltheofsizetheChanges

-s preprocessorCtheforoutputsynclineEnables .").."line#( .

-T int bytes.512ofdefaultthefrombuffertokentheofsizetheChanges

-U name Undefines name 1.takeargumentsnonmacroandslots,3takeMacros.

files processed.betofilestheSpecifies

form:followingthehavecallsMacro

name(arg1,arg .,..2, argn)

A ( notismacrodefinedaofnametheWhenmacro.theofnamethefollowimmediatelymustcharacter
byfollowed ( ofconsistnamesmacroPotentialarguments.nowithmacrothatofcallaconsideredisit,

digit.abecannotcharacterfirsttheunderscores;anddigits,letters,alphabetic

)1(M4)1(M4
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Leftarguments.ofcollectiontheduringignoredarecharactersnew-lineandtabs,blanks,unquotedLeading
strings.quotetousedaremarksquotationsinglerightand96)ASCIIaccent,(gravemarksquotationsingle

marks.quotationtheofstrippedstringtheisstringquotedaofvalueThe

parenthesis.rightmatchingaforsearchabycollectedareargumentsitsrecognized,isnamemacroaWhen
consideredbewillargumentstrailingthedefinition,macrotheinarethansuppliedareargumentsfewerIf

rightorcommasanyandarguments,theofcollectiontheduringnormallyproceedsevaluationMacronull.
Aftertext.inputoriginaltheinthoseaseffectiveasarecallnestedaofvaluetheinappearthatparentheses

rescanned.andstreaminputtheintobackpushedismacrotheofvaluethecollection,argument

The m4 theredefinitionafterbutredefined,bemayTheymacros.built-infollowingthehascommand
stated.otherwiseunlessnullarevaluesTheirlost.ismeaningoriginal

define firsttheisnamewhosemacrotheofvaluetheasinstalledisargumentsecondThe
ofoccurrenceEachargument. $n wheretext,replacementthein n replacedisdigit,ais

theby n areargumentsmissingmacro;theofnametheis0Argumentargument.th
string;nullthebyreplaced $# arguments;ofnumberthebyreplacedis $* byreplacedis

commas;byseparatedargumentsalloflista $@ likeis $* quotedisargumenteachbut,
characters).quotationcurrentthe(with

undefine argument.itsinnamedmacrotheofdefinitiontheRemoves

defn macros,renamingforusefulisThisarguments.itsofdefinitionquotedtheReturns
macros.built-inespecially

pushdef doesasFunctions define definition.previousanysavesbut,

popdef exists.oneifargumentprevioustheexposingarguments,itsofdefinitioncurrentRemoves

ifdef bewillitotherwiseargument;secondthebewillvaluethedefined,isargumentfirsttheIf
wordsThenull.bewillvaluetheargument,thirdnoisthereIfthird.the unix and

CRAY wordThesystems.UNICOSallonpredefinedare CRAYYMP predefined.is

shift withback,pushedandquotedareargumentsotherTheargument.firstitsbutallReturns
willthatscanextratheofeffectthenullifiesquotingThethem.separatetocommas

performed.besubsequently

changequote 5toupbemaysymbolsThearguments.secondandfirstthetosymbolsquoteChanges
long.characters changequote is,(thatvaluesoriginaltherestoresargumentswithout

’).‘

changecom defaultthefrommarkerscommentrightandleftChanges # character.new-lineand
argument,oneWithdisabled.effectivelyismechanismcommentthearguments,Without
character.new-lineabecomesmarkerrighttheandargumentthebecomesmarkerleftthe

5toupbemaymarkersCommentaffected.aremarkersbotharguments,twoWith
long.characters
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divert atodivertedOutputargument.(digit-string)itstostreamoutputcurrenttheChanges
theofconcatenationtheisoutputfinalThediscarded.is9through0thanotherstream

Thestream.currenttheis0streaminitiallyorder;numericinstreams divert macro
9.through0numberedstreams,output10maintains

undivert allfromorarguments,asnameddiversionsfromtextofoutputimmediateCauses
diversion.anotherintoundivertedbemayTextexists.argumentnoifdiversions

text.divertedthediscardsUndiverting

divnum stream.outputcurrenttheofvaluetheReturns

dnl character.new-linenexttheincludingandtoupcharactersdiscardsandReads

ifelse thesecond,theasstringsametheisargumentfirsttheIfarguments.moreorthreeHas
thearguments,fourthanmorearethereifandnot,Ifargument.thirdthebewillvalue

valuetheOtherwise,seven.andsix,five,four,argumentswithrepeatedbewillprocess
null.present,notisitifor,stringfourththeeitherbewill

incr isargumenttheofvalueThe1.byincrementedargumentitsofvaluetheReturns
number.decimalaasdigit-stringinitialanofinterpretingthebycalculated

decr 1.bydecrementedargumentitsofvaluetheReturns

eval Operatorsarithmetic.32-bitusingexpression,arithmeticanasargumentitsEvaluates
include +, -, *, %/, bitwise, &, |, ^ and, ~ andOctalparentheses.andrelationals;;

radixthespecifiesargumentsecondTheC.inasspecifiedbemaynumbershexadecimal
minimumthespecifytousedbemayargumentthirdThe10.isdefaulttheresult;thefor

result.theindigitsofnumber

len argument.itsincharactersofnumbertheReturns

index (zerobeginsargumentsecondthewhichatargumentfirstitsinpositiontheReturns
ororigin), – occur.notdoesargumentsecondtheif1

substr numberoriginzeroaisargumentsecondTheargument.firstitsofsubstringaReturns
Asubstring.theoflengththeindicatesargumentthirdthecharacter;firsttheselecting

string.firsttheofendthetoextendtoenoughlargebetotakenisargumentthirdmissing

translit secondthebygivensetthefromargumentfirstitsincharacterstheTransliterates
permitted.areabbreviationsNothird.thebygivensetthetoargument

include argument.theinnamedfiletheofcontentstheReturns

sinclude doesasFunctions include inaccessible.isfiletheifnothingreturnsitthatexcept,

syscmd returned.isvalueNoargument.firsttheingivencommandUNICOStheExecutes

sysval tocalllastthefromcodeReturns syscmd.

maketemp ofstringainFills XXXXX ID.processcurrentthewithargumentitsin

m4exit fromexitimmediateCauses m4 isdefaultthecode;exittheisprovided,if1,Argument.
0.
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m4wrap example,forEOF;finalat1argumentbackPushes m4wrap(cleanup()).

errprint file.outputdiagnostictheonargumentitsPrints

dumpdef argumentsnoifall,fororitemsnamedtheforeitherdefinitions,andnamescurrentPrints
specified.are

traceon otherwisemacros);built-in(includingmacrosallfortracingonturnsarguments,Without
macros.namedfortracingonturns

traceoff bytracedspecificallyMacrosspecified.macrosanyforandgloballytraceoffTurns
traceon tocallsspecificbyonlyuntracedbecan traceoff.

ALSOSEE

cc(1)
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NAME

machid – typeprocessoraboutvaluetruthGives

SYNOPSIS

crayxmp
crayymp
crayympe
crayympel
crayc90
crayj90
crayts
crayt3d
crayt3e
pdp11
sparc
sun
u370
u3b
u3b5
vax

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The machid type.processortheaboutvaluetruththegivesutility

STATUSEXIT

ofcode(exitvaluetrueareturnwillfollowingThe 0 namecommandthethatprocessoraonareyouif)
indicates:

crayc90 system.C90CRAYaonareyouifTrue
crayj90 system.J90CRAYaonareyouifTrue
crayts system.T90CRAYaonareyouifTrue
crayct3d system.T3DCRAYaonareyouifTrue
crayct3e system.T3ECRAYaonareyouifTrue
crayxmp system.X-MPCRAYaorY-MPCRAYaonareyouifTrue
crayymp system.Y-MPCRAYaonareyouifTrue
crayympe E.modelIOSrunningsystemaonareyouifTrue
crayympel system.ELY-MPCRAYaonareyouifTrue
pdp11 false.alwaysPDP-11/70,orPDP-11/45aonareyouifTrue
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sparc false.alwaysprocessor,SPARC-familyausingcomputeraonareyouifTrue
sun false.alwayssystem,SunaonareyouifTrue
u370 false.alwayssystem,UNIX/370aonareyouifTrue
u3b5 false.alwayssystem,3B5aonareyouifTrue
u3b false.always3B20S,aonareyouifTrue
vax false.alwaysVAX-11/780,orVAX-11/750aonareyouifTrue

withinusedoftenarecommandsThesevalue.(nonzero)falseareturnwillapplynotdothatcommandsThe
make portability.increasetoproceduresshellandmakefiles(1)

ALSOSEE

make(1), sh(1), target(1), test(1), true(1)
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NAME

mail – systemmessageelectronicanInvokes

SYNOPSIS

mail [-e [] -f file]
mail [ -p-e [] -q [] -r [] -f file]
mail [-t] persons

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The mail canyoumail;receiveandsendbothtousedbecanItsystem.mailelectronicaninvokesutility
script.afromexample,forit,usealso

MailReceiving
youwhilearrivesmailnewifyoutellsalsoItmail.haveyouifyounotifiessystemthein,logyouWhen

usingare mail.

read:ismailreceivedwhichinwaythecontroloptionsfollowingThe

-e mail;hasusertheifreturnedis0ofvalueexitAndisplayed.beingfrommailPrevents
returned.is1ofvalueexitanotherwise,

-f file Reads mail from file as(such mbox filemaildefaultthethanrather),
(/usr/mail/$LOGNAME).

-p disposition.forpromptingwithoutmailallDisplays

-q Terminates mail theonlyofterminationthecausesinterruptanUsually,interrupts.after
displayed.beingmessage

-r order.first-outfirst-in,inmessagesDisplays

The mail Fororder.first-outlast-in,inmessage,bymessagemail,yourprintsargumentswithoutcommand
awithpromptedareyoumessage,each ? message.theofdispositionthedeterminesresponseyourand,

mail mail:receivedreadingareyouwhencommandsfollowingtherecognizesalso

<newline> messages.morenoarethereifstopsormessagenexttoonGoes

+ character.newlineaassametheFunctions

d youratmessagesonlydeletesitmessage;nextthetoongoesandmessagetheDeletes
label.securityactive
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p whichlabel,securityactiveyouratmessageasavesItagain.message(displays)Prints
relabeled.betomessagethecausemay

- deleted.wasitifevenmessage,previoustoReturns

s [ files specifiedtheinheader,itsincludingmessage,theSaves] files (mbox filetheIfdefault).is
savesItit.tomessagetheappendsitexists,alreadysavedbeingismessagethewhichto

relabeled.betomessagethecausemaywhichlabel,securityactiveyouratmessagea

w [ files andnamesender’sthecontainsthatline(theheaderitswithoutmessage,theSaves]
specifiedtheinpostmark), files (mbox activeyouratmessageasavesItdefault).is

relabeled.betomessagethecausemaywhichlabel,security

m [ persons specifiedthetomessagetheMails] persons atlabeledismessageTheyou).tois(default
mailed.isitwhenlabelsecurityactiveyour

q (filemailtheinbackmailundeletedPuts /usr/mail/$LOGNAME Mailstops.and)
modified.notarelabelsecurityyouratnotarethatmessages

<CONTROL-d> assametheFunctions q.

x filemailtheinunchangedbackmail,deletedincludingmail,allPuts
(/usr/mail/$LOGNAME stops.and)

!command executetoshellthetoEscapes command.

* summary.commandaPrints

read:ismailreceivedwhichinwaythecontroloptionsfollowingThe

-e mail;hasusertheifreturnedis0ofvalueexitAndisplayed.beingfrommailPrevents
returned.is1ofvalueexitanotherwise,

-f file Reads mail from file as(such mbox filemaildefaultthethanrather),
(/usr/mail/$LOGNAME).

-p disposition.forpromptingwithoutmailallDisplays

-q Terminates mail theonlyofterminationthecausesinterruptanUsually,interrupts.after
displayed.beingmessage

-r order.first-outfirst-in,inmessagesDisplays

MailSending
(mailsendyouwhomtopersonsThe persons byrecognizednamesuserusuallyare) login personaIf(1).
iforrecognized,notismailsentbeing mail theinsavedismailtheinput,duringinterruptedis

$HOME/dead.letter timeeachoverwrittenisfileletterdeadTheresent.andeditedbecanwhichfile,
mis-sent.ismail

sent:ismailwhichinwaythecontrolargumentandoptionfollowingThe

-t allIncludes persons header.mailrecipient’seachinlineainsentwasmailwhomto
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persons specifyyouWhen persons, mail lineatoup(orend-of-fileantoupinputstandardthetakes
ajustofconsiststhat . (filemailperson’seachtoitaddsand) /usr/mail/$LOGNAME The).

theinpostmarkslikelookthatLinespostmark.aandnamesender’sthebyprecededismessage
is,(thatmessage ...From awithprecededare) >.

filemailthemanipulatecanYou (/usr/mail/$LOGNAME) offunctionthealtertowaystwoin mail.
The other differentallowtowritenorreadneitherorread-only,read-write,bemayfiletheofpermissions

toemptywhenevenpreservedbewillfilethedefault,thethanothertochangedIfprivacy.oflevels
line:firstthecontainalsomayfileThepermissions.desiredtheperpetuate

todwarFor
person

toforwardedbetofilemailtheofownerthetosentmailallcausesThis person usefulespeciallyisThis.
toforwardingForenvironment.multiple-machineainmachineonetomailperson’saofallforwardingfor

haveshouldfilemailtheproperly,work mail read-write.beshouldpermissiongrouptheandIDgroupas

NOTES

yourcontainthatdirectoriesthedefinemustyou(MLDs),directoriesmultilevelusingissystemyourIf
responsiblebeshouldadministratorsecurityYourMLD.aasmailboxsaveduseryourandmailboxsystem

MLDs.definingfor

willlabelsecurityonethanmoreatuserstodeliverymailMLD,anasupsetnotismailboxsystemyourIf
disrupted.be

onlymessagesmailsavetoablebewillyouMLD,anasdefinednotisdirectorymailboxsavedyourIf
directory.mailboxsavedyouroflabelsecuritytheatinloggedareyouwhen

labelsatmailreceivedofannouncementsseetoallowedbenotmayyouconfiguration,systemonDepending
receivetoallowedareyouIfaccess.read(MAC)controlaccessmandatoryhavenotdoyouwhichto

bewillyouaccess,readMAChavenotdoyouwhichtolabelaatmailhaveyouandannouncements
label.specificaatmailunreadablehaveyouthatinformed

form:followingtheinnotificationreceivewillyousystem,anothertoforwardedislabelcertainaatmailIf

>.ionnatsti<detodedwarforngbeiis>bel<laatlmairYou

access.readMAChaveyouwhichtolabelsatmailforgivenisnotificationThis

Although mail ismessagemailtheofversionsavedthereceive,youmessagemailanysavetoyouallows
sent.wasitwhichatlabelthenecessarilynotread,wasitwhichatlabeltheatcreated

label.activeyourattransmittedalwaysismessagethemessage,mailanysendorforwardcanyouAlthough
thelabel,securityactiveyourthanlabelsecuritylowerahasthatmessageaforwardtodecidedyouIf

forwarded.thenandlabelsecurityactiveyourwithrelabeledismessage
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The mail usescommand sendmail system.remoteatomailsendtomechanismtheas(8)

STATUSEXIT

The mail values:followingthewithexitsutility

mail.haduserthewhencompletionSuccessful0

error.initializationanormailnohaduserThe1

> initialization.afteroccurrederrorAn1

BUGS

file.lockaremovetofailureainresultsometimesconditionsRace

atypeprintingforcetoprinted;benotmaymessagenexttheinterrupt,anAfter p.

attemptAnymailbox.theincontainedisthatmailtheoflabelsecuritythewithlabeledismailboxuser’sA
lost.becanmailandfail,willlabelsecuritydifferentaatuseratomailsendto

EXAMPLES

userstolinesecondtheonshownmessagemailthesendscommandfollowingThe joe and sam:

samjoelmai
.SamandJoetolmaidsenuldshosThi

.

filethesendscommandfollowingThe memo userto sue:

mo<mesuelmai

FILES

/etc/udb limitscontrolusercontainsthatfilevalidationUser

HOME/dead.letter mailedbenotcouldthatText

HOME/mbox mailSaved

/tmp/ma* fileTemporary

/usr/mail/*.lock directorymailforLock

/usr/mail/user formailIncoming user file)mail(the
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ALSOSEE

login(1), write(1)

chown thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

sendmail thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022
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NAME

mailq – queuemailtheofcontentsthePrints

SYNOPSIS

mailq [-v]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mailq delivery.futureforqueuedmessagesmailtheofsummaryaprintsutility

thebytes),(insizeitshost,theonusedidentifierinternalitsincludesmessageeachforprintedlinefirstThe
errortheincludeslinesecondThesender.envelopeitsandqueue,theintoacceptedwasittimeanddate

ismessagetheifpresentbenotwillmessageerroranqueue;theinretainedbetomessagethecausedthat
time.firsttheforprocessedbeing

The mailq toidenticalisutility -bpsendmail .

The mailq flag:followingtheacceptscommand

-v messagetheincludealsowillmessageeachforprintedlinefirstTheinformation.verbosePrints
(indicatoranandpriority "+" present,bemaylinesAdditionalsent.beenhasmessagewarningaif)

theindicating " user.controlling " onexecutedarethatprogramsanyofownertheindicateThese
command.theexpandedthatany)(ifnamealiastheandmessageaofbehalf

The mailq andsuccessful,if0,ofvalueawithexitsutility > occurs.erroranwhen0

NOTES

followingtheassignediswhousera(PAL),listassignmentprivilegeawithinstalledisutilitythisIf
shown:actionstheperformtoallowediscommandthisofexecutionupontextprivilege

ActionTextPrivilege

daemon queuemailtheininformationallseetoAllowed

mailq queuemailtheininformationallseetoAllowed

toallowediscategoriesactivefollowingtheofonewithuseraPAL,awithinstalledisutilitythisIf
shown:actiontheperform

ActionCategoryActive

system, secadm queuemailtheininformationallseetoAllowed
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theIf PRIV_SU mailtheininformationallseetoallowedisusersupertheenabled,isoptionconfiguration
queue.

ALSOSEE

sendmail thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022
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NAME

mailx – systemprocessingmessageelectronicanInvokes

SYNOPSIS

Mode:Send

mailx [-h number [] -r address [] -s subject [] -F] user ...

Mode:Receive

-emailx
mailx [-d [] -H [] -i [] -n [] -N [] -T file [] -u user [] -U [] -V]

-fmailx [-d [] -H [] -i [] -I [] -n [] -N [] -T file [] -U [] -V [] file]

releases:futureinsupportedbenotmayversion;Obsolescent

mailx [-f [file []] -d [] -H [] -i [] -I [] -n [] -N [] -T file [] -U [] -V]

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,
(extensionsAT&T -d, -I, -T, -U and, -V options)

STANDARDS

XPG4POSIX,

DESCRIPTION

The mailx mail.receiveandsendtoitusecanYousystem.mailelectronicaninvokesutility

mail,readingareyouWhen mailx sendingareyouWhenmessages.torespondanddelete,save,youlets
mail, mailx them.enteryouasmessagesthetomodificationsotherperformandreview,edit,youlets

The mailx (filestandardainmailincomingstoresutility mailbox callyouWhenuser.eachfor) mailx to
themessages,read mailbox Asthem.findtoplacedefaulttheis mailx tothemmarksitmessages,reads

them.withdoneelsesomethingwantyouthatspecifyyouunlessstorage,forfilesecondaryatomovedbe
thecalledisfilesecondaryThis mbox user’stheinlocatedisusuallyitand, HOME (seedirectory MBOX in

untilfilethisinremainMessagesfile).thisofdescriptionaforsectionVARIABLESENVIRONMENTthe
them.removeyou

theusingbyfilesecondaryaaccesscanYou -f theofoption mailx secondarytheinMessagesutility.
sametheusingprocessedotherwiseorreadbethencanfile mailx primarytheinascommands mailbox.
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specifynotdoyouIfrecipients).(ordestinationsbetoassumedareoptionsfollowthatoperandsThe
recipients, mailx systemthefrommessagesreadtoattempts mailbox.

The mailx options:followingtheacceptsutility

-d recommended.notisoptionThisoutput.debuggingonTurns

-e exists,readtomailIfmail.ofpresenceforTests mailx awithexitsandnothingprints
code.returnsuccessful

-f [file frommessagesReads] file thanrather, mailbox omityouIf. file, mbox used.is

-F ENVIRONMENTthe(seesetIfrecipient.firsttheafternamedfileainmessagetheRecords
theoverridesoptionthissection),VARIABLES record variable.

-h number networkofnumbertheSpecifies "hops" networkforprovidedisoptionThisfar.somade
loops.deliveryinfiniteavoidtosoftware

-H summary.headeronlyPrints

-i alsoSeeinterrupts.Ignores ignore subsection.VariablesInternalthein

-I mustYoumessages.mailprintingwhenlinesheaderarticle-IDandnewsgrouptheIncludes
thespecify -f option.thiswithoption

-n defaultsystemthefrominitializationPrevents mailx.rc file.

-N summary.headerinitialofprintingPrevents

-r address Passes address software.deliverynetworkto

-s subject tofieldheadersubjecttheSets subject.

-T file inlinesheaderarticle-IDandmessage-IDRecords file optionThisread.ismessagetheafter
thesetsalso -I option.

-u user tobelongsthatmailboxsystemtheReads user userinvokingtheifonlysuccessfulisThis.
user.thatofmailboxsystemthereadtoprivilegesappropriatethehas

-U theOverridesstandards.InternettoaddressesstyleuucpConverts conv variable.internal
belongsthatmailboxsystemtheifonlyeffectiveisoptionThiscommands.tildeallDisables

to user protected.readnotis

-V thePrints mailx exits.andnumberversion

user mail.ofRecipients...

file frommessagesRead file thanrather, mailbox omityouIf. file, mbox used.is
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read,beingismailWhen mailx ismessagesseveralfirsttheofsummaryheaderAmode.commandinis
thatindicatesthatpromptabyfolloweddisplayed, mailx Commandsthe(seecommandsregularacceptcan

sent,beingismailWhensubsection). mailx inis modeinput line,commandtheonsubjectaomityouIf.
message,thetypeyouAsprinted.issubjecttheforprompta mailx ainitstoresandmessagethereads

(tildethewithlineabeginningbycommandsentercanYoufile.temporary ~ followedcharacter,escape)
theseofsummaryaforsubsectionEscapesTildetheSeearguments.optionalandlettercommandoneby

commands.

time,anyAt mailx valuedandflagsareThesevariables.internalofsetabygovernedisbehavior’s
theusingbyclearedandsetarethatparameters set and unset VariablesInternaltheSeecommands.

parameters.theseofsummaryaforsubsection

groups.aliasorcommands,shellnames,logintypes:threeofbecanlinecommandtheonlistedRecipients
beginsnamerecipienttheIfaddressing.mixed-networkincludingaddress,networkanybecannamesLogin

(pipeawith | thepipetowhichthroughcommandshellaconsideredisnametheofrestthesymbol,)
assuchinput,standardthereadsthatprogramanywithinterfaceautomaticanprovidesThismessage.

lp (aliasthebysetgroups,Aliasmail.outgoingpaperonrecordingfor(1), a the(seecommand)
type.anyofrecipientsoflistsaresubsection)Commands

form:followingtheofarecommandsRegular

[ command [] msglist [] arguments ]

(commandprintthemode,commandincommandaspecifynotdoyouIf p mode,inputInassumed.is)
inputconsideredarecommandsastreatednotlinesandcharacter,escapethebyrecognizedarecommands

message.thefor

abymarkedisitmessage,currentaisitwhenandnumber,sequentialaassignedismessageEach > thein
(messagesoflistoptionalantakecommandsManysummary.header msglist whichoperate,towhichon)

Amessage.currentthetodefaults msglist canthatspacesbyseparatedspecificationsmessageoflistais
following:theinclude

n numberMessage n

. messageCurrent

^ messageundeletedFirst

$ messageLast

* messagesAll

n-m numbersmessageofrangeinclusiveAn

user frommessagesAll user

/string withmessagesAll string ignored)(caselinesubjectthein
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:c typeofmessagesAll c; c following:theofoneis

d messagesDeleted
n messagesNew
o messagesOld
r messagesRead
u messagesUnread

sense.makesspecificationmessageoftypethiswhetherdeterminescommandtheofcontextThe

names,Fileinvolved.commandtheondependsusagewhosestringsarbitraryusuallyareargumentsOther
(seeconventionsshelltypicaltheusingexpandedareexpected,when sh arecharactersSpecial(1)).

follow.thatcommandsthewithdocumentedareandcommands,certainbyrecognized

time,start-upAt mailx (filesystem-wideafromcommandsreads /usr/lib/mailx/mailx.rc to)
(filestart-upprivateafromthenparameters,certaininitialize $HOME/.mailrc variables.personalizedfor)

displayinitialupsettobeingusecommonmostthefiles,start-upinsidelegalarecommandsregularMost
file:start-uptheinlegalnotarecommandsfollowingThelists.aliasandoptions !, Copy, edit,

followup, Followup, hold, mail, preserve, reply, Reply, shell and, visual inerrorsAny.
Theignored.betofiletheinlinesremainingthecausefilestart-upthe .mailrc itandoptional,isfile

locally.constructedbemust

Commands
oflistcompleteaisfollowingThe mailx commands:

!command byspecifiedinterpretercommandtheInvokes SHELL (bangthesetyouIf. !)
ofoccurrenceunescapedeachvariable, ! in command commandthewithreplacedis

previousthebyexecuted ! orcommand ~! Seeescape.tilde SHELL thein
section.VARIABLESENVIRONMENT

# comment inusefulbemightThis(comment).commandNull .mailrc files.

= number.messagecurrentthePrints

? commands.ofsummaryaPrints

a[lias] namesalias ...
g[roup] namesalias ...

Whennames.giventheforaliasanDeclares alias therecipient,aasusedis names
theinUsefulsubstituted.bewill .mailrc file.

alt[ernates] names ...
message,atorespondingWhenlogin.yourfornamesalternativeoflistaDeclares

Withoutresponse.theforrecipientsoflistthefromremovedarenamesthese
arguments, alternates alsoSeenames.alternativeoflistcurrenttheprints
allnet subsection.VariablesInternalthein

cd [directory]
ch[dir [] directory omityouIfdirectory.Changes] directory, $HOME used.is
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c[opy [] file]
c[opy [] msglist] file isitotherwise,saved;asmessagesthemarkingwithoutfilethetomessagesCopies

thetoequivalent save label,securityloweraatlabeledismessageaIfcommand.
label.securityactiveyourwithrelabeledismessagecopiedthe

C[opy [] msglist theofauthorthefromderivedisnamewhosefileainmessagesspecifiedtheSaves]
isitotherwise,saved;asmessagesthemarkingwithoutsaved,betomessage

thetoequivalent save label,securityloweraatlabeledismessageaIfcommand.
label.securityactiveyourwithrelabeledismessagecopiedthe

d[elete [] msglist thefrommessagesDeletes] mailbox setyouIf. autoprint aftermessagenextthe,
deletesItsubsection).VariablesInternalthe(seeprintedisdeletedonelastthe

label.securityactiveyouratonlymessages

di[scard [] header-field .]..
ig[nore [] header-field .]..

theonmessagesdisplayingwhenfieldsheaderspecifiedtheofprintingSuppresses
areignoretofieldsheaderofExamplesscreen. status and cc arefieldsThe.

Thesaved.ismessagethewhenincluded Print and Type overridecommands
command.this

dp [msglist]
dt [msglist thefrommessagesspecifiedtheDeletes] mailbox aftermessagenexttheprintsand

atoequivalentRoughlydeleted.onelastthe delete abyfollowedcommand,
print label.securityactiveyouratonlymessagesDeletescommand.

ec[ho] string as(suchstringsgiventheEchoes... echo(1)).

e[dit [] msglist theandfile,temporaryainplacedaremessagesThemessages.giventheEdits]
EDITOR the(seeeditortheofnamethegettousedisvariableenvironment

iseditorDefaultsection).VARIABLESENVIRONMENT ed aofEditing(1).
writtenbecannotmessagetheIflabel.securitycurrentyouratdoneismessage

boxmailthewhendiscardedismessageeditedthelabel,thatatfilemailthetoback
closed.is

ex[it]
x[it fromExits] mailx thechangingwithout, mailbox theinsavedaremessagesNo.

mbox also(see quit).

fi[le [] file]
fold[er [] file Severalfile.specifiedtheinreadsandmessagesoffilecurrentthefromQuits]

followingthewithnames,fileasusedwhenrecognizedarecharactersspecial
substitutions:

% currentThe mailbox
%user The mailbox for user
# filepreviousThe
& currentThe mbox
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+file theinfilenamedThe folder the(seedirectory folder variable)

currenttheisfiledefaultThe mailbox.

folders thebysetdirectorytheinfilestheofnamesthePrints folder the(seevariable
subsection).VariablesInternal

fo[llowup [] message]
fromderivedisnamewhosefileainresponsetherecordingmessage,atoResponds

theOverridesmessage.theofauthorthe record thealsoSeeset.ifvariable
Followup, Save and, Copy andcommands outfolder VariablesInternalthein
subsection.

F[ollowup [] msglist theinmessagefirstthetoResponds] msglist ofauthorthetomessagethesending,
theinmessageeach msglist andmessagefirstthefromtakenislinesubjectThe.

firsttheofauthorthefromderivedisnamewhosefileainrecordedisresponsethe
thealsoSeemessage. followup, Save and, Copy andcommands, outfolder

subsection.VariablesInternalthein

f[rom [] msglist messages.specifiedtheforsummaryheaderthePrints]

g[roup] namesalias ...
a[lias] namesalias ...

giventheforaliasanDeclares names When. alias therecipient,aasusedis names
theinUsefulsubstituted.bewill .mailrc file.

h[eaders [] message Themessage.specifiedtheincludesthatheadersofpagethePrints] screen
subsection).VariablesInternalthe(seepageperheadersofnumberthesetsvariable

thealsoSee z command.

hel[p commands.ofsummaryaPrints]

ho[ld [] msglist]
pre[serve [] msglist theinmessagesspecifiedtheHolds] mailbox.

i[f] sr
""mail-commands
el[se]
""mail-commands
en[dif execution;conditionalSpecifies] s followingtheexecutes mail-command antoups,

else or endif andmode,sendinisprogramtheif, r theexecutes mail-commands
theinUsefulmode.receiveinonly .mailrc file.

ig[nore] header-field ...
di[scard] header-field ...

theonmessagesdisplayingwhenfieldsheaderspecifiedtheofprintingSuppresses
areignoretofieldsheaderofExamplesscreen. status and cc theWhen.

Theincluded.arefieldsallsaved,ismessage Print and Type overridecommands
command.this
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l[ist given.isexplanationNoavailable.commandsallPrints]

m[ail] name activeyouratmessagemailedthelabelsItusers.specifiedthetomessageaMails...
label.security

M[ail] name samethewithfileainitofcopyarecordsanduserspecifiedthetomessageaMails
user.theasname

mb[ox [] msglist standardtheinbetomessagesspecifiedtheforArranges] mbox whenfilesave
mailx Seenormally.terminates MBOX VARIABLESENVIRONMENTthein

thealsoSeefile.thisofdescriptionaforsection exit and quit commands.

n[ext [] message matchesthatmessagenexttoGoes] message A. msglist however,specified;becan
tojumpingforusefulisThisused.oneonlytheislisttheinmessagevalidfirstthe

aastakenbewouldnamethebecauseuser,specificafrommessagenextthe
ofdiscussionprevioustheSeecommand.realaofabsencetheincommand msglists

specifications.messagepossibleofdescriptionafor

pi[pe [[] msglist] command]
| [[msglist] command giventhethroughmessagethePipes] command wereitifastreatedismessageThe.

commandthethroughpipedismessagecurrentthearguments,Withoutread.
theofvaluethebyspecified cmd theIfvariable. page ainsertsitset,isvariable

<form-feed> subsection).VariablesInternalthe(seemessageeachaftercharacter

pre[serve [] msglist]
ho[ld [] msglist theinmessagesspecifiedthePreserves] mailbox.

P[rint [] msglist]
T[ype [] msglist Overridesfields.headerallincludingscreen,theonmessagesspecifiedthePrints]

thebyfieldsofsuppression ignore command.

p[rint [] msglist]
t[ype [] msglist setyouIfmessages.specifiedthePrints] crt ofnumberthethanlongermessages,

thebyspecifiedlines crt thebyspecifiedcommandthethroughpagedarevariable
PAGER iscommanddefaultThevariable.environment pg thein(1)

section.VARIABLESENVIRONMENT

q[uit fromExits] mailx inreadwerethatmessagesstoring, mbox messagesunreadand
thein mailbox file.ainsavedexplicitlybeenhavethatmessagesDeletes.

insavedarethatMessages mbox securityactiveyouratnecessary,ifrelabeled,are
label.

R[eply [] msglist]
R[espond [] msglist theinmessageeachofauthorthetoresponseaSends] msglist islinesubjectThe.

setyouIfmessage.firstthefromtaken record isresponsethename,fileato
toresponseAnysubsection).VariablesInternalthe(seefilethatofendtheatsaved

messageatoisreplytheifevenlabel,securityactiveyouratlabeledismessagea
label.securityloweraat
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r[eply [] message]
r[espond [] message Ifmessage.theofrecipientsotherallincludingmessage,specifiedthetoReplies]

setyou record the(seefilethatofendtheatsavedisresponsethename,fileato
subsection).VariablesInternal

S[ave [] msglist theofauthorthefromderivedisnamewhosefileainmessagesspecifiedtheSaves]
allwithnameauthor’sthebetotakenisfiletheofnameThemessage.first

thealsoSeeoff.strippedaddressingnetwork Copy, followup and, Followup
andcommands, outfolder becanMessagessubsection.VariablesInternalthein

islabelsecuritylowerawithmessageaiflabel;securityactiveyouratonlysaved
label.securityactiveyourwithrelabeledisitsaved,

s[ave [] file]
s[ave [] msglist] file notdoesitifcreatedisfileThefile.giventheinmessagesspecifiedtheSaves

fromdeletedismessageTheexist.doesitifittoappendedismessagetheorexist,
the mailbox when mailx unlessterminates, keepsave Internalthein(seesetis

theandsubsectionVariables exit and quit savedbecanMessagescommands).
saved,islabelsecuritylowerawithmessageaiflabel;securityactiveyouratonly

label.securityactiveyourwithrelabeledisit

se[t]
se[t] name
se[t] name=string
se[t] name=number calledvariableaDefines name numericorstring,null,agivenbecanvariableThe.

value. set InternaltheSeevalues.theirandvariablesdefinedallprintsitselfby
theofdescriptionsdetailedforsubsectionVariables mailx variables.

sh[ell (seeshellinteractiveanInvokes] SHELL VARIABLESENVIRONMENTthein
section).

si[ze [] msglist charactersofnumberinmessagesspecifiedtheofsizethePrints]

so[urce] file mode.commandtoreturnsandfilespecifiedthefromcommandsReads

to[p [] msglist thesetyouIfmessages.specifiedtheoflinesfewtopthePrints] toplines
VariablesInternalthein(seeprinttolinesofnumbertheastakenisitvariable,

5.isdefaultThesubsection).

tou[ch [] msglist inmessageanyIfmessages.specifiedtheTouches] msglist savedspecificallynotis
theinplacedbewillitfile,ain mbox Seetermination.normalon exit and

quit.

T[ype [] msglist]
P[rint [] msglist Overridesfields.headerallincludingscreen,theonmessagesspecifiedthePrints]

thebyfieldsofsuppression ignore command.

t[ype [] msglist]
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p[rint [] msglist setyouIfmessages.specifiedthePrints] crt thethanlongerarethatmessages,
thebyspecifiedlinesofnumber crt commandthethroughpagedarevariable

thebyspecified PAGER iscommanddefaultThevariable.environment pg thein(1)
section.VARIABLESENVIRONMENT

u[ndelete [] msglist werethatmessagesonlyrestoreWillmessages.deletedspecifiedtheRestores]
setyouIfsession.mailcurrenttheindeleted autoprint ofmessagelastthe,

subsection).VariablesInternalthe(seeprintedisrestoredthose

undi[scard]
unig[nore ignored.beinglistthefromfieldsheaderspecifiedtheRemoves]

uns[et] name executionthefromimportedwasvariabletheIfvariables.specifiedtheErases...
erased.becannotitvariable),shellais,(thatenvironment

ve[rsion date.releaseandversioncurrentthePrints]

v[isual [] msglist ainplacedaremessagesTheeditor.screenausingbymessagesspecifiedtheEdits]
theandfiletemporary VISUAL theofnamethegettousedisvariableenvironment

ismessageaofEditingsection).VARIABLESENVIRONMENTthe(seeeditor
thetobackwrittenbecannotmessagetheIflabel.securitycurrentyouratdone

closed.isboxmailthewhendiscardedismessageeditedthelabel,thatatfilemail

w[rite [] msglist] file blanktrailingandheadertheminusfile,specifiedtheonmessagesgiventheWrites
thetoequivalentisitotherwise,line; save onlysavedbecanMessagescommand.

isitsaved,islabelsecuritylowerawithmessageaIflabel.securityactiveyourat
label.securityactiveyourwithrelabeled

x[it]
ex[it fromExits] mailx thechangingwithout mailbox theinsavedaremessagesNo.

mbox also(see quit).

z[+- Thescreenful.onebackwardorforwarddisplayheadertheScrolls] screen
subsection).VariablesInternalthe(seedisplayedheadersofnumberthesetsvariable

EscapesTilde
escapetildethewithlineabeginningbymode,inputfromonlycommandsfollowingtheentercanYou

(character ~ See). escape character.specialthischangingforsubsection)VariablesInternalthe(see

~! command shell.thetoEscapes

~. input).message(terminatesfileofendSimulates Warning: usingUsers rlogin
(tilde-dottheusenotshouldsystemsResearchCraytoconnectto ˜ character.)

(tilde-dotsequencecharacterTheend-of-file.simulatetosequence ˜ bewill.)
byinterpreted rlogin system.ResearchCraythefromuserthedisconnecttofirst

Use <CTRL-d> input.messageterminateto
~: mail-command
~_ mail-command whilemessageasendingwhenonlyValidrequest.command-levelthePerforms

mail.reading
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~? escapes.tildeofsummaryaPrints

~A string.autographtheInserts

~a stringautographtheInserts sign VariablesInternalthe(seemessagetheinto
subsection).

~b name theAdds... name (copycarbonblindtheto Bcc list.)

~c name theAdds... name (copycarbontheto Cc list.)

~d theinReads dead.letter Seefile. DEAD forsubsectionVariablesInternalthein
file.thisofdescriptiona

~e alsoSeemessage.partialtheoneditortheInvokes EDITOR thein
section.VARIABLESENVIRONMENT

~f [msglist withoutmessage,theintomessagestheInsertsmessages.specifiedtheForwards]
alteration.

~h forPrompts lineSubject and To, Cc and, Bcc displayedisfieldtheIflists.
it.typedjusthadyouifasiteditcanyouvalue,initialanwith

~i string example,(formessagetheoftexttheintovariablespecifiedtheofvaluetheInserts
~A toequivalentis Sign~i ).

~m [msglist onerightthetotextnewtheshiftingletter,theintomessagesspecifiedtheInserts]
mail.readingwhilemessageasendingwhenonlyValidstop.tab

~p entered.beingmessagethePrints

~q notismessagetheofbodytheIfinterrupt.ansimulatingbymodeinputfromQuits
insavedismessagepartialthenull, dead.letter See. DEAD thein

file.thisofdescriptionaforsectionVARIABLESENVIRONMENT

~r file
~< file
~< !command the(!),pointexclamationanwithbeginsargumenttheIffile.specifiedtheinReads

thewithexecuted,isandcommandshellarbitraryanastakenisstringtheofrest
message.theintoinsertedoutputstandard

~s string tolinesubjecttheSets... string.

~t name giventheAdds... name list.theto

~v thealsoSeemessage.partialtheoneditorscreenpreferredaInvokes VISUAL
section.VARIABLESENVIRONMENTtheinvariableenvironment

~w file header.thewithoutfile,specifiedtheontomessagepartialtheWrites

~x withasExits ~q insavednotismessagetheexcept, dead.letter.

~| command specifiedthethroughmessagetheofbodythePipes command theIf. command
message.thereplacescommandtheofoutputthestatus,exitsuccessfulareturns
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VariablesInternal
internalarevariablesfollowingThe mailx theusingbyvariableinternaleachsetcanYouvariables.

setmailx theusevariableseraseTotime.anyatcommand unset and noset name commands.

allnet identical.asmatchname)(logincomponentlastwhosenamesnetworkallTreats
thecausesThis msglist isDefaultsimilarly.behavetospecificationsmessage

noallnet thealsoSee. alternates theandcommand metoo variable.

append theofendthetomessagesappendstermination,On mbox prependingofinsteadfile
isDefaultthem. noappend.

ask
asksub theusingbylinecommandtheonspecifiednotisitifsubjecttheforPrompts -s

default.byEnabledoption.

askbcc theforPrompts Bcc isDefaultentered.issubjecttheafterlist noaskcc.

askcc theforPrompts Cc isDefaultentered.issubjecttheafterlist noaskcc.

autoprint aftermessagesofprintingautomaticEnables delete and undelete commands.
isDefault noautoprint.

bang (pointsexclamationofspecial-casingtheEnables ! linescommandescapeshellin)
inas vi isDefault(1). nobang.

cmd=command theforcommanddefaulttheSets pipe value.defaultNocommand.

conv=conversion Converts uucp conversionvalidonlyThestyle.addressspecifiedthetoaddresses
is internet 822RFCthetoconformsthatprogramdeliverymailarequireswhich,

alsoSeedisabled.isconversiondefault,Byaddressing.mailelectronicforstandard
sendmail theand(8) -U option.command-line

crt=number thanmorehavethatmessagesPipes number byspecifiedcommandthethroughlines
theofvaluethe PAGER (variableenvironment pg default.byDisabled(1)).

debug isDefaultdelivered.notareMessagesdebugging.fordiagnosticsverboseEnables
nodebug.

dot end-of-file.asterminalafrominputduringitselfbylineaonperiodaReads
isDefault nodot.

escape=c Substitutes c thefor ~ character.escape

flipr theofmeaningstheReverses R and r isdefaultThecommands. noflipr.

folder=directory plusawithbeginthatnamesfileuser-specifiedExpandsfiles.mailstandardSaves
(+ name.filerealtheobtaintonamedirectorythiswithnamefiletheprecedingby)
If directory (slashawithstartnotdoes /), $HOME theuseToit.toprependedis

(plus + aonconstruct) mailx line,command folder exportedanbemust sh
theforexistsdefaultNovariable.environment folder alsoSeevariable.

outfolder subsection.thisin
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header enteringwhensummaryheadertheofprintingEnables mailx default.byEnabled.

hold theinreadarethatmessagesallPreserves mailbox theinthemputtingofinstead
standard mbox isDefaultfile.save nohold.

ignore Defaultlines.dial-upnoisyforHandymessages.enteringwhileinterruptsIgnores
is noignore.

ignoreeof (.)periodabyterminatedbemustInputinput.messageduringend-of-fileIgnores
thebyoritselfbylineaon ~. isDefaultcommand. noignoreeof thealsoSee.

dot subsection.thisinvariable

indentprefix=string
thebymessagetheintoinsertedisthatlineeachtoprefixedbetostringA ~m

character.taboneisvariablethisfordefaultTheescape.command

keep theWhen mailbox it.removingofinstead0oflengthatoittruncatesempty,is
default.byDisabled

keepsave theinfilesotherinsavedbeenhavethatmessagesKeeps mailbox ofinstead
isDefaultthem.deleting nokeepsave.

metoo isDefaultlist.thefromdeletionitspreventsrecipient,aasappearsloginyourIf
nometoo.

onehop therecipients,severaltosentoriginallywasthatmessageatorespondingWhen
author’soriginatingthetorelativebetoforcedusuallyareaddressesrecipientother

addresses,recipients’theofalterationdisablesflagThisresponse.theformachine
otheralltodirectlysendcanmachinesallwherenetworkainefficiencyimproving

away).hoponeis,(thatmachines

outfolder thebyspecifieddirectorytheinmessagesoutgoingrecordtousedfilestheLocates
folder isDefaultabsolute.isnamepaththeunlessvariable, nooutfolder.
See folder theandsubsectionthisin Save, Copy, followup and, Followup
commands.

page aInserts <form-feed> withusedwhenpipe,thethroughsentmessageeachafter
isDefaultcommand.pipethe nopage.

prompt=string theSets modecommand toprompt string isDefault. ?.

quiet enteringwhenversionandmessageopeningtheprintingfromRefrains mailx.
isDefault noquiet.

record=file inmailoutgoingallRecords file alsoSeedefault.byDisabled. outfolder in
subsection.this

save inmessagesofsavingEnables dead.letter Seeerror.deliveryorinterrupton
the DEAD aforsectionVARIABLESENVIRONMENTtheinvariableenvironment

default.byEnabledfile.thisofdescription

screen=number theforheadersofscreenfulainlinesofnumbertheSets headers command.
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sendmail=command isDefaultmessages.deliveringforcommandAlternate /usr/lib/sendmail.

sendwait isDefaultreturning.beforefinishtomailerbackgroundforWaits nosendwait.

showto theprintsyou,fromismessagetheandsummaryheaderthedisplayingWhen
name.author’stheofinsteadnamerecipient’s

sign=string thewhenmessageaoftexttheintoinsertedvariabletheIdentifies ~a (autograph)
also(seedefaultNogiven.iscommand ~i subsection).EscapesTildethein

Sign=string thewhenmessageaoftexttheintoinsertedvariabletheIdentifies ~A iscommand
also(seedefaultNospecified. ~i subsection).EscapesTildethein

toplines=number thewithprinttoheaderoflinesofnumbertheIndicates top isDefaultcommand.
5.

NOTES

messagesmailsavecanyou(MLD),directorymultilevelaasdefinednotisdirectoryboxmailsavedyourIf
directory.boxmailsavedyouroflabelsecuritytheatinloggedwhenonly

labelsatmailreceivedofannouncementsseetoallowedbenotmayyouconfiguration,systemonDepending
haveyouandannouncementsreceivetoallowedareyouIfaccess.readMAChavenotdoyouwhichto

unreadablehaveyouthatinformedbewillyouaccess,readMAChavenotdoyouwhichtolabelaatmail
label.specificaatmail

form:followingtheinnotificationreceivewillyousystem,anothertoforwardedislabelcertainaatmailIf

>.ionnatsti<detodedwarforngbeiis>bel<laatlmairYou

access.readMAChaveyouwhichtolabelsatmailforgivenisnotificationThis

Although mailx ismessagemailtheofversionsavedthereceive,youmessagemailanysavetoyouallows
sent.wasitwhichatlabelthenecessarilynotread,wasitwhichatlabeltheatcreated

youIflabel.activeyourattransmittedismessagethemessage,mailanysendorforwardcanyouAlthough
yourwithrelabeledismessagethelabel,activeyourthanlabellowerahasthatmessageaforwardtodecide

forwarded.thenandlabelactive

VARIABLESENVIRONMENT

forvariablesenvironmenttheareFollowing mailx:

DEAD errors.deliveryorinterruptsuntimelyifletterspartialsavetowhichinfiletheofnamepathThe
isDefault $HOME/dead.letter.

EDITOR thewhenruntocommandThe edit or ~e isDefaultused.iscommand ed(1).

HOME directory.homeuser’stheoperations;ofbaseuser’sThe

LISTER theofcontentsthewritingforcommandtherepresentsthatstringA folder todirectory
thewhenoutputstandard folders isdefaultThespecified.iscommand ls(1).
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MAILRC isDefaultfile.start-uptheofnamepathThe $HOME/.mailrc.

MBOX Theread.beenhavethatmessagessavetofiletheofnamepathThe exit overridescommand
isDefaultfile.anotherinexplicitlymessagethesavingdoesasfunction,this $HOME/mbox.

PAGER tooutputthewritingforcommandpaginationand/orfilteringoutputanrepresentsthatstringA
throughpipedisoutputmessagethedevice,terminalaisoutputstandardWhenterminal.the

theifcommandthe mailx variableinternal crt linesofnumberthethanlessvalueatosetis
isDefaultmessage.thein pg(1).

SHELL isDefaultinterpreter.commandpreferredaofnametheIdentifies sh(1).

TERM variableinternaltheIf screen totypeterminaltheofnametheidentifiesspecified,notis
headers.ofscreenfulainlinesofnumberthedetermine

VISUAL theWheneditor.screenpreferredaofnameThe visual orcommand ~v iscommand-escape
isDefaultinvoked.bewilleditorthisused, vi(1).

STATUSEXIT

The -e specified,isoption mailx values:followingtheofonewithexits

found.wasMail0

> occurred.erroranorfoundnotwasMail0

Otherwise, mailx values:followingtheofonewithexits

completion.Successful0

> occurred.errorAn0

BUGS

theusecanYou -h and -r ifonlyoptions mailx thanotherprogramsystemdeliveryausingis
/usr/bin/rmail.

When command recommended.isExperimentationallowed.alwaysnotareargumentsvalid,asshownis

cannotYou unset environment.executionthefromimportedvariablesInternal

The mailx addressing.Internetfullthesupportfullynotdoesutility

The sendmail consistinglineaisthatmessageainterpretsprogram)deliverymaildefault(theutility(8)
message.theofendtheas‘‘.’’aofonly

FILES

$HOME/.mailrc filestart-upPersonal

$HOME/mbox filestorageSecondary

/tmp/R[emqsx]* filesTemporary
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/usr/lib/mailx/mailx.help* filesmessageHelp

/usr/lib/mailx/mailx.rc filestart-upGlobal

/usr/mail/* directoryofficePost

ALSOSEE

ls(1), mail(1), pg(1), sh(1)

sendmail thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022
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NAME

make – programsofgroupsregeneratesandupdates,Maintains,

SYNOPSIS

make [-k [] -d [] -e [] -f makefile [..]. -i [] -l [] -n [] -o [] -p [] -q [] -r [] -s [] -t]
[macro=name [..]. target_name .]..

make [-S [] -d [] -e [] -f makefile [..]. -i [] -l [] -n [] -o [] -p [] -q [] -r [] -s [] -t]
[macro=name [..]. target_name .]..

IMPLEMENTATION

systemsPVPCray

STANDARDS

XPG4POSIX,
(extensionsAT&T -d option)

DESCRIPTION

The make incommandsexecutesutility makefile targetmoreoroneupdateto target_name arewhichs,
programs.typically

The make havethattargets)(calledfilesderivedthoseupdatesandrelationshipstimeexaminesutility
derived.aretheywhichfromprerequisites)(calledfilestheoftimesmodifiedthethanearliertimesmodified

thatcommandstheandfiles,betweenrelationshipstheofdescriptionacontains(makefile)filedescriptionA
rule,orspecification,Eachprerequisites.theirinchangesreflecttotargetstheupdatetoexecutedbemust
isprerequisiteawhenexecutedbetocommandsoptionalandprerequisites,optionaltarget,aofconsists

rules:oftypestwoareTheretarget.thethannewer

• (periodoneleastatwithnametargetonehavewhichrules,Inference . (slashnoand) /)

• nametargetonethanmorehavecanwhichrules,Target

addition,In make relationshipsprerequisiteinferthatrulesinferenceandmacrosbuilt-inofcollectionahas
programs.ofmaintenancesimplifyto

namedfileadefinemayadministratorsystemThe /etc/MAKEFILE ofsetadditionalancontaincanwhich,
them.todefinitionsmoreaddorrulesbuilt-inthemodifythatrulesinferenceandtargets,specialmacros,

specificadefinetositeaenablesfileThis make Thesite.entiretheforvalidenvironment
/etc/MAKEFILE wheninreadautomaticallyisfile make ismakefileuseranybeforeandinvokedis

theunlessprocessed, -l used.isoption

theWhen -f present,notisoption makefile, Makefile, s.makefile and, s.Makefile intriedare
Iforder. makefile is - onethanMoretaken.bewillinputstandard, -f makefile appear.maypairargument
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The make prerequisiteAlltarget.thethannewerarethatfilesondependsitifonlytargetaupdatesutility
out-of-date.consideredarefilesMissingtargets.oflistthetorecursivelyaddedaretargetaoffiles

After make out-of-date,istargettheifandup-to-date,aretargetaofprerequisitestheofallthatensuredhas
target,theforlistedcommandsnoarethereIfexecuted.areentrytargetthewithassociatedcommandsthe

up-to-date.astreatedistargetthe

supported:areoptionsfollowingThe

-d examined.timesandfilesoninformationdetailederrorstandardtoWrites

-e makefiles.withinassignmentsmacrooverridetovariablesenvironmentCauses

-f makefile argumentThemakefile.differentaSpecifies makefile alsofile,descriptionaofpathnameais
theastoreferred makefile ofnamefileA. - multiplebecanThereinput.standarddenotes

ofcontentsThespecified.ordertheinprocessedaretheyandoption,thisofoccurrences
makefile present.aretheyifrulesbuilt-intheoverride

-i specialtheifassametheismodeThiscommands.invokedbyreturnedcodeserrorIgnores
nametarget .IGNORE file.descriptiontheinappears

-k non-ignoredaiftargetcurrenttheondependnotdothattargetsotherupdatetoContinues
up-to-date.targetabringtocommandstheexecutingwhileoccurserror

-l filetheIgnores /etc/MAKEFILE wheninitreadnotdoesand make invoked.is

-n (plus-signawithLinesthem.executenotdoesbutoutput,standardtocommandsWrites +)
(at-signanwithLinesexecuted.areprefix @ output.standardtowrittenareprefix)

-o theofcontentsthePrints /etc/MAKEFILE exists).it(iffile

-p descriptions.targetanddefinitionsmacroofsetcompletetheoutputstandardtoWrites

-q 1.ofvalueexitanreturnsotherwise,up-to-date;isfiletargettheifvalueexitzeroaReturns
(plus-signawithtargets)thewith(associatedcommand-lineAupdated.notareTargets +)

executed.isprefix

-r rules.built-intheusenotdoesandlistsuffixtheClears

-s (seemessagestouchorlinescommandwritenotDoes -t theismodeThisexecuting.before)
nametargetspecialtheifenteredassame .SILENT file.descriptiontheinappears

-S Terminates make targetabringtocommandstheexecutingwhileoccurserroranif
ofoppositetheanddefaulttheisThisup-to-date. -k.

-t athoughastargeteachoftimemodificationtheUpdates touch target executedbeenhad
(see touch alreadyarethatorcommands,nobutprerequisiteshavethatTargets(1)).

targeteachforoutputstandardtomessagesWritemanner.thisintouchednotareup-to-date,
linescommandtheNormally,touched.wasitthatandfiletheofnametheindicatingfile

(plus-signawithlinecommandaHowever,executed.notaretargeteachwithassociated +)
executed.isprefix
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theIf -k and -S thebyline,commandtheonspecifiedbothareoptions MAKEFLAGS variableenvironment
thebyor MAKEFLAGS Theprecedence.takesevaluatedonelastthemacro, MAKEFLAGS environment

second.evaluatedislinecommandtheandfirstevaluatedisvariable

supported:areoperandsfollowingThe

macro=name subsection.MacrostheSeedefinitions.Macro

target_name whilespecified,istargetnoIfnames.Target make targetfirstthemakefiles,theprocessingis
that make used.isruleinferenceanortargetspecialanotisthatencounters

SyntaxMakefile
rulesinferencerules:ofkindstwoareTherecomments.anddefinitions,macrorules,containcanmakefileA

Therules.targetand make theIfrules.inferencebuilt-inofsetacontainsutility -r thepresent,isoption
ainspecifiedbecantypesbothofrulesAdditionalcleared.islistsuffixtheandusednotarerulesbuilt-in

onelasttheofthatismacroorruletheofvaluetheonce,thanmoredefinedismacroorrulesaIfmakefile.
awithstartCommentsspecified. # reached.ischaracternewlineunescapedanuntilcontinueandsymbol

targets),special(includingrulestargetlines:oftypesfollowingtheofconsistmakefilesinrulesThe
comments.andlines,emptydefinitions,macrorules,inference

abypreceded(onecharacternewlineescapedanWhen \ isitmakefile,theinanywherefoundissymbol)
space.singleawithline,followingtheonspacewhiteleadinganywithalongreplaced,

ExecutionMakefile
(dashaprefixes:followingtheofmoreoronehavecanlinesCommand - (signatan), @ signplusaor),

(+ whichinwaythemodifyThese). make towritteniscommandaWhencommand.theprocesses
output.theinincludednotisprefixtheoutput,standard

- theordash,acontainsprefixcommandtheIf -i targetspecialtheorpresent,isoption .IGNORE has
theexecutingwhilefounderroranyprerequisites,nohasorprerequisiteaastargetcurrenttheeither

ignored.iscommand

@ command-linetheandsignatancontainsprefixcommandtheIf -n theorspecified,notisoption -s
targetspecialtheorpresent,isoption .SILENT hasorprerequisiteaastargetcurrenttheeitherhas

executed.isitbeforeoutputstandardtowrittennotiscommandtheprerequisites,no

+ ifevenexecutedislinecommandaindicatesthissign,plusacontainsprefixcommandtheIf -n, -q,
or -t specified.is

The -n stringthecontainslinecommandtheifhowever,execution;withoutprintingspecifiesoption
$(MAKE) theofregardlessexecutedbewilllinethe, -n theofdiscussionthe(seeoption MAKEFLAGS

Thesubsection).Environmenttheundermacro -t withoutfilestargetofdatetheupdatesoption(touch)
commands.anyexecuting

terminatenormallystatusnonzeroreturningCommands make thewhenignorediserrorThe. -i isoption
present, .IGNORE: acontainscommandtheofsequencecharacterinitialtheormakefile,theinappears

theWhendash. -k thatbranchesotheroncontinuesbutentrycurrenttheonstopsworkpresent,isoption
entry.thatondependnotdo
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linecommandaofexecutiontheduringreceivedsignalquitorhangup,termination,softwareinterrupt,An
targetspecialtheofprerequisiteaistargettheunlessdeleted,betotargetassociatedthecauses

.PRECIOUS (semicolonafollowingText. ; awithbeginthatlinesfollowingallandcharacter) <tab> are
target.theupdatetoexecutedbetocommandsshell

awithbeginnotdoesthatlinenonemptyfirstThe <tab> or # macroorprerequisitenewabegins
abyfollowedcharacterbackslashthewithlinesacrosscontinuedbemaycommandsShelldefinition.

byprintedEverythingcharacter.newline make initialthe(except <tab> asshellthetodirectlypassedis)
is.

beingcommandtheforenvironmentTheshell.ownitsbyeachtime,aatoneexecutedarelinesCommand
ofenvironmenttheinvariablestheofallcontainsexecuted make tolinecommandthefrommacrosThe.

make toaddedare make theelsewhere,definedbeenhasmacrocommand-lineanyIfenvironment.’s
whendefault,Byvalue.existingtheoverwritesvaluecommand-line make statusexitnonzeroareceives

error.standardtomessageerroranwithterminatesitcommand,aofexecutionthefrom

thatindicatesmakefileexamplefollowingThe pgm files,twoondepends a.o and b.o intheythatand,
files,sourcecorrespondingtheirondependturn a.c and b.c file,commonaand, incl.h:

b.oa.o:pgm
pgm-ob.oa.occ

a.cl.hinc:a.o
a.c-ccc
b.cl.hinc:b.o

b.c-ccc

RulesTarget
follows:asformattedarerulesTarget

target[target .].. : [prerequisite .][.. ;command]
[<tab>command
<tab>command

.]..
( withbeginnotdoesthatline <tab>)

athenandcolon,abyfollowedtargets,oflistnonnullblank-separated,abyspecifiedareentriesTarget
followingallandany,ifsemicolon,afollowingTextprerequisites.oflistempty,possiblyblank-separated,

awithbeginthatlines <tab> nonemptyfirstThetarget.theupdatetoexecutedbetolinescommandare
awithbeginnotdoesthatline <tab> or # beginninglineaorline,blankoremptyAnentry.newabegins

with # entry.newabeginmay,

underscores,periods,ofsolelyconsistingcharactersofsetthefromnamestargetselectmayApplications
alphabetics.anddigits,
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specialasrecognizedarefollowingThe make targets:

.DEFAULT namethewithassociatedcommandstheUses .DEFAULT arecommandstheseexists;itif
rules.built-inrelevantorcommandsexplicitnoaretherebutmadebemustfileawhenused

.IGNORE commandsfromerrorscausesthisthemselves;targetsaretargetspecialthisofPrerequisites
thebyspecifiedasmannersametheinignoredbetothemwithassociated -i option.

ofoccurrencesSubsequent .IGNORE errors.commandignoringtargetsoflistthetoaddedare
specified,areprerequisitesnoIf make theifasbehaves -i andspecifiedbeenhadoption

ignored.aretargetsallwithassociatedcommandsallfromerrors

.POSIX itselfbylineaonappearsitIfcommands.orprerequisiteswithoutspecifiedistargetThis
specified,makefilestheofanyinanywhere make definedmannerainmakefilesallprocesses

subsection.SuffixestheSee1003.2.POSIXby

.PRECIOUS ifremovednotaretargetspecialthisofPrerequisites make followingtheofonereceives
ofoccurrencesSubsequenttermination.softwareandinterrupt,up,hangquit,signals:

.PRECIOUS allspecified,areprerequisitesnoIffiles.preciousoflistthetoaddedare
withspecifiedifastreatedaremakefiletheintargets .PRECIOUS.

.SILENT associatedcommandscausesthisthemselves;targetsaretargetspecialthisofPrerequisites
Subsequentexecuted.aretheybeforeoutputstandardthetowrittenbenottothemwith

ofoccurrences .SILENT noIfcommands.silentwithtargetsoflistthetoaddedare
specified,areprerequisites make theifasbehaves -s noandspecifiedbeenhadoption

output.standardtowrittenistargetanywithassociatedmessagestouchorcommands

.SUFFIXES ofPrerequisites .SUFFIXES inusedareandsuffixesknownoflistthetoappendedare
Ifsubsection).RulesInferencethe(seerulesinferencethewithconjunction .SUFFIXES

notdoMakefilescleared.aresuffixesknownoflisttheprerequisites,anyhavenotdoes
withcommandsassociate .SUFFIXES.

Macros
formtheofEntries string1=string2 namedmacroThedefinitions.macroare string1 thehavingasdefinedis

ofvalue string2 where, string2 sign(equaltheafterany,ifcharacters,allasdefinedis = commentatoup),
(character # aresignequaltheafterorbeforeimmediatelyblanksAnycharacter.newlineunescapedanor)

ignored.

ofappearancesSubsequent $(string1) or $(string2) byreplacedare string2 arebracesorparenthesesThe.
ifoptional string1 macroThecharacter.singleais $$ charactersinglethebyreplacedis $.

anddigits,underscores,periods,ofsolelyconsistingcharactersofsetthefromupmadearenamesMacro
sign.equalancontainnotmaynamemacroAASCII).is,(thatsetcharacterportablethefromalphabetics

islinetargetthewhenevaluatedarelinestargetinMacrosmakefile.theinanywhereappearcanMacros
definitionmacroinMacrosexecuted.iscommandthewhenevaluatedarelinescommandinMacrosread.

hasthatmacroAcommand.orruleainusedisdefinedbeingmacronewtheuntilevaluatednotarelines
condition.errorancausingwithoutstringnullatoevaluatesdefinedbeennot
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formsThe $(string1[:subst1=[subst2]]) or ${string1[:subst1=[subst2]]} allreplacetousedbecan
ofoccurrences subst1 with subst2 Theperformed.issubstitutionmacrothewhen subst1 isreplacedbeto

inwordaofendtheatsuffixaisitwhenrecognized string1 stringabetodefinediscontextthisinword(a
character).newlineaorblank,aline,theofbeginningthebydelimited

alreadynamemacroaIfshown.ordertheinbelow,listedsourcesthefromacceptedareassignmentsMacro
definition:existingthereplacesdefinitionnewertheprocessed,beingisittimetheatexists

indefinedMacros1. make rules.inferencebuilt-in’s

theindefinedordertheinvalues,nullwithvariablestheincludingenvironment,theofcontentsThe2.
environment.

specified.ordertheinprocessedmakefile(s),theindefinedMacros3.

line.commandtheonspecifiedMacros4.

theIf -e reversed.are3and2sourcesprocessingoforderthespecified,isoption

The VPATH thespecifytousedbemaypaths,directorycolon-separatedoflistaofconsistingmacro,
files.prerequisiteoflocation

The SHELL byprovidedisItspecially.treatedismacro make shelltheofnamepaththetosetand
interpreter,languagecommand /bin/sh The. SHELL theofvaluetheaffectnotdoesvariableenvironment

SHELL Ifmacro. SHELL thereplacesitline,commandtheonspecifiedisormakefiletheindefinedis
theofvalueoriginal SHELL theaffectnotdoesbutmacro, SHELL variable.environment

The MAKEFLAGS byprocessedwhenvariable,environment make inputlegalanycontaintoassumedis,
(exceptoption -f, -p and, -r invocation,uponFurther,line.commandthefordefined) make thecreates

ofinvocationstoonitpassesandit,intooptionscurrenttheputsenvironment,theinnotisitifvariable
Thus,commands. MAKEFLAGS forusefulveryprovesThisoptions.inputcurrentthecontainsalways

super-makes Thebuilds).systemforusedare(thesemakefilesothercallthatmakefilesmasterarewhich,
MAKEFLAGS (dashesleadingthewithoutlettersoptioncontainalsomayvariableenvironment - noand)

blanks.separating

thewhenpreviously,notedasfact,In -n theused,isoption $(MAKE) anyway;executediscommand
specifycanyouhence, -nmake beenhavewouldwhatseetosystemsoftwarewholeaonrecursively

thebecauseisThisexecuted. -n inputis MAKEFLAGS ofinvocationsfurthertopassedand $(MAKE).
anything.executingactuallywithoutprojectsoftwareaformakefilesalldebuggingofwayoneisThis

RulesInference
example:thisinasshorter,madebecanrulesInference

b.oa.o:pgm
pgm-ob.oa.occ

l.hinc:b.oa.o
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becausepossibleisformshorterThe make addmayuserAfiles.buildingforrulesinternalofsetahas
makefile.theinthemputtingsimplybylistthistorules

anyinmatteroptionalofinclusionthepermittorulesinferencedefaultthebyusedaremacrosCertain
example,Forcommands.resulting CFLAGS and YFLAGS tooptionscompilerforusedare cc and(1)

yacc recommended.isrulescurrenttheexaminingformethodstatedpreviouslyTherespectively.(1),

suffixwithfileacreatingforruleThecontrolled.becanprerequisitesofinferenceThe .o withfileafrom
suffix .c withentryanasspecifiedis .c.o: associatedcommandsShellprerequisites.noandtargettheas

amakingforrulethedefinetargetthewith .o afromfile .c anditinslashesnohasthattargetAnyfile.
target.trueanotandruleaasidentifiedisdotawithstarts

Libraries
withinstringthelibrary,archiveanbetoassumedisitparentheses,containsnameprerequisiteortargetaIf

Thus,library.theinmemberatoreferringparentheses lib(file.o) and $(LIB)(file.o) referboth
containsthatlibraryarchiveanto file.o thethat(assuming LIB Thedefined).previouslybeenhasmacro

expression file2.o)$(LIB)(file1.o formthehavelibrariesarchivetopertainingRuleslegal.notis
.XX.a thewhichin, XX unfortunateAnmade.betoismemberarchivethewhichfromsuffixtheis

thatrequiresimplementationcurrenttheofbyproduct XX member.archivetheofsuffixthefromdifferentbe
Thus, lib(file.o) ondependcannot file.o explicitly.

C-typeallofconsistfilessourcethethatassumesitfollows;interfacearchivetheofusecommonmostThe
code:source

.o)le3(filib.o)le2(filib.o)le1(filib:lib
edatto-up-nowislibho@ec

:c.a
$<GS)FLA$(C-cC)$(C

o$*.$@)AGSRFL$(AR)$(A
o$*.-frm

The .c.a: intobuiltispreviouslylistedrule make moreAexample.thisinnecessarynotisand
follows:constructionmaintenancelibraryarchiveanofexamplelimitedmorebutinteresting

.o)le3(filib.o)le2(filib.o)le1(filib:lib
)=.c:.o$(?GS)FLA$(C-cC)$(C

$?lib)AGSRFL$(AR)$(A
$?rm

edatto-up-nowislibho@ec
:;c.a

Theused.isexpansionsmacrotheofmodesubstitutiontheexample,thisIn $? ofsettheasdefinedislist
(insidenamesfileobject lib translatesmodesubstitutionTheout-of-date.arefilessourceCwhose) .o to

.c theofdisablingthealsoNote. .c.a: one.byonefile,objecteachcreatedhavewouldwhichrule,
becomesconstructoftypeThisconsiderably.maintenancelibraryarchivespeedsconstructparticularThis

programs.Candprogramsassemblyofmixacontainslibraryarchivetheifcumbersomevery
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MacrosInternal
targets:buildingforruleswritinginusefulareandinternallymaintainedaremacrosfollowingThe

$* The $* isItdeleted.suffixthewithnametargetcurrenttheofpartnamefiletherepresentsmacro
rules.inferenceforonlyevaluated

theinexample,For .c.a rule,inference $*.o out-of-datetherepresents .o tocorrespondsthatfile
prerequisitethe .c file.

$@ The $@ explicitlyforonlyevaluatedisIttarget.currenttheofnametargetfulltherepresentsmacro
dependencies.named

theinexample,For .c.a rule,inference $@ out-of-datetherepresents .a Similarly,built.betofile
buildtoruletargetmakefileain lib.a from file.c, $@ out-of-datetherepresents lib.a.

$< The $< theorrulesinferenceforonlyevaluatedismacro .DEFAULT isthatmoduletheisItrule.
theinThus,name).filedependent‘‘manufactured’’theis,(thattargetthetorespectwithout-of-date

.c.o therule, $< thetoevaluatewouldmacro .c makingforexamplestwoareFollowingfile. .o
fromfiles .c files:

o:.c.
$.c-ccc

or:

o:.c.
$<-ccc

$? The $? oflisttheisItevaluated.aremakefilethefromrulesexplicitwhenevaluatedismacro
bemustthatmodulesthe(essentially,targetthetorespectwithout-of-datearethatprerequisites

rebuilt).

buildtoruletargetmakefileainexample,For prog from file1.o, file2.o and, file3.o and,
where prog torespectwithdateofoutnotis file1.o torespectwithdateofoutisbut, file2.o
and file3.o, $? represents file2.o and file3.o.

$% The $% formtheofmemberlibraryarchiveanistargetcurrentthewhenonlyevaluatedismacro
libname(member.o) cases,theseIn. $@ toevaluates libname and $% toevaluates member.o The.
$% rules.inferenceandtargetbothforevaluatedismacro

buildtoruletargetmakefileainexample,For lib.a(file.o), $% represents file.o opposedas,
to $@ representswhich, lib.a.

uppercaseanWhenforms.alternativehavecanmacrosinternaltheofEach D or F ofanytoappendedis
tochangedismeaningthemacros,these partdirectory for D and partfile for F theispartdirectoryThe.

(periodaispartdirectorythedirectory,currenttheforslash;trailingawithoutfiletheofprefixpath .).
theWhen $? thename,fileprerequisiteonethanmorecontainsmacro $(?D) and $(?F) (or ${?D} and

${?F} respectively.partsnamefileandpartsnamedirectoryoflistatoexpandmacros)
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targettheFor lib(member.o) theand .s2.a follows:asdefinedaremacrosinternaltherule,

$< member.s2

$* member

$@ lib

$? member.s2

$% member.o

FilesInclude
stringtheIf include or sinclude abyfollowedisandmakefileainlineaofbeginningtheatappears

<blank> aor <tab> currentthebyreadbewillandnamefileabetoassumedislinetheofrestthe,
ofinvocation make forerrorfatalaisitreadable,notisfiletheIfmacros.anyforsubstitutingafter

include byignoredsilentlyand, sinclude thereadingAfter. include theofremainderthefile,
levels.16toupnestedbecanfilesIncluderead.bewillmakefile

Suffixes
withendingthoseinstance,(fornamesCertain .o assuchprerequisites,have) .c or .s becanthat,

inappearfileasuchforcommandsupdatenoIfinferred. makefile inferredbecanthatprerequisiteaifand,
case,thisIntarget.themaketocompiledbewillprerequisitethatexists, make thatrulesinferencehas

isruleinferenceappropriatetheandprocessedaresuffixesthewhenfilesotherfrombuiltbetofilesallow
used.

targetspecialtheWhen .POSIX defined:arerulesfollowingtheused,is

o.c.a.c..c
o.f.a.f..f

o.l.c.l.
.sh

o.y.c.y.

When .POSIX defined:arefollowing,onesthetoadditioninrules,precedingtheofallused,notis

.a.C~a.C..o.C~.C.C~o.C..C~.C.o.c~.c.c~.a.c~
.o.f~o.f..a.f~a.f..f.f~.f~.f
.o.F~o.F..a.F~a.F..F.F~.F~.F

o0~..f90.o.f9a0~..f90.a.f9f900~..f90~.f90.f9
o0~..F90.o.F9a0~..F90.a.F9F900~..F90~.F90.F9

.h.h~
.o.l~.l.l~.c.l~

.p.p~.o.p~o.p..a.p~a.p..p~.p
.s.s~.o.s~o.s..a.s~a.s.

h~.s.sh~.sh
.y.y~.o.y~.c.y~
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theforrulesinternalThe make inclusionforandmodificationsforsuitableformainprintedbecanutility
theprintTomakefiles.user’sain make command:shellstandardfollowingtheuserules,built-indefault

lnulev/</dll/nudev2>/-l-fpemak

theprintTo make theofexistencethebymodifiedasrulesbuilt-indefault /etc/MAKEFILE theusefile,
command:shellstandardfollowing

lnulev/</dll/nudev2>/--fpemak

Note theIf: /etc/MAKEFILE targetspecialthecontainsfile .POSIX listwillcommandthis, make default
ofcontentsthebymodifiedasrulesPOSIXbuilt-in /etc/MAKEFILE.

ofcontentstheonlyprintTo /etc/MAKEFILE command:shellstandardfollowingtheuse,

lnulev/</dll/nudev2>/--foemak

theprintTo make namedfileacreaterules,POSIXbuilt-in makefile targetspecialthecontaining
.POSIX command:shellstandardfollowingtheexecuteand

ll/nudev2>/-plemak

ofcontentsthebymodifiedasrulesPOSIXbuilt-intheprintTo /etc/MAKEFILE namedfileacreate,
makefile targetspecialthecontaining .POSIX command:shellfollowingtheexecuteand

ll/nudev2</-pemak

Note If: /etc/MAKEFILE targetspecialthecontainsalready .POSIX thecreatetonecessarynotisit,
makefile target.thiscontaining

theisoutputthisinpeculiarityonlyThe (null) thatstring printf string.nullahandedwhenprints(3C)

(tildeA ˜ ruletheThus,file.(SCCS)SystemControlCodeSourceatorefersrulesabovethein) .c~.o
(fileobjectanintofilesourceCSCCSantransformwould .o theBecause). s. aisfilesSCCStheof

thewithincompatibleisitprefix, make fileanychangingofwayaistildetheHence,view.ofpointsuffix
reference.fileSCCSanintoreference

is,(thatsuffixoneonlywithruleA .c: buildtohowofdefinitiontheis) x from x.c othertheeffect,In.
andproceduresshellas(suchfilesourceoneonlyfromtargetsbuildingforusefulisThisnull.issuffix

programs).Csimple

forlistprerequisitetheasspecifiedaresuffixesAdditional .SUFFIXES firstthesignificant;isOrder.
thewhenlistsuffixTheprerequisite.aasinferredisexistruleaandfileabothwhichfornamepossible

targetspecial .POSIX follows:asisusedis

.f.sh.a.l.y.c.o:XESFFI.SU

When .POSIX follows:asislisttheused,notis

.h~.h.sh~.sh.s~.s.l~.l.y~.y.p~.p.F90~.F90.f90~.f90.F~.F.f~.f.C~.C.c~.c.o.SUFFIXES:
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suffixesoflistthedisplayssubsection)thisinearlier(shownrulesinternaltheprintingforcommandThe
accumulate;listssuffixMultiplemachine.currenttheonimplemented .SUFFIXES: prerequisiteswithout

suffixes.oflisttheclears

MacroVPATH
When make (currenttheinthemfindtoexpectsitprerequisites,andtargetsforsearches . inordirectory)

rule,followingtheinexample,Fornames.filetheirbyspecifieddirectorythe make filetheforlookwould
file.c thein . directory:

e.cfil:e.ofil

The VPATH theofconsistsvariableThesearch.filetheforpathsalternatespecifytoyouallowsmacro
(colonabyseparatednamesdirectory : theofstylethein), PATH variable.environmental

directories:threecontainingpathaspecifiesexamplefollowingThe newsrc, src and, obj.

bjc:o:srsrcnewTH=VPA

The make (currenttheorder:followingtheindirectoriesthesearchwillutility . byfolloweddirectory,)
newsrc, src and, obj searchthestopwillmatchfirstThetargets.and(prerequisites)dependenciesallfor

theinfollowstillmightthatdirectoriestheinexistsfilesametheifevenfile,givenafor VPATH areand
writetoyouallowsThisfirst.foundonethethanfiletheofversionsnewer make existedfilesallifasrules

directory.currentthein

exampletheWith VPATH=newsrc:src:obj (rulesamethe, file.cfile.o: asinterpretedbewould)
this:likewrittenwasitif

cle./fisrco:le./fiobj

ifonlyworksinterpretationexampleThis file.o and file.c arebutdirectory,currenttheinexistnotdo
theinfound obj and src andrespectively,directories, file.c theinexistnotdoes newsrc directory

and file.o theinexistnotdoes newsrc or src directories.

writingwhencautionUse make allowtorules make alternateintargetsanddependenciesforlookto
theusingdirectories VPATH rule:followingthewithwrongnothingisthereTypically,variable.

dirTH=VPA
e.cfil:e.ofil

e.cfil-cGS)FLA$(CC)$(C

filethewhen file.c targetThedirectory.currenttheinfoundis file.o currenttheincreatedbewill
directory.

ifHowever, file.c theinfoundis dir bewouldexamplethisdirectory,currenttheofinsteaddirectory
asking make rule:followingtheexecuteto

cle./fidir:e.ofil
cle./fidir-cGS)FLA$(CC)$(C
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Although make (linedependencytheadaptcan file.cfile.o: theto) VPATH cannotitrequirements,
written.asexecutetohavelinescommandTheline.commandtheedit

The make (variablesinternal $*, $@, $<, $?, $% theusefullytoyouallow) VPATH Thesemacro.
thefromcomingpathdirectorythewithprefixedcorrectlyarevariables VPATH Theapplicable).(ifsearch

cases:allincorrectlyexecutewillrulefollowing

dirTH=VPA
e.cfil:e.ofil

$<$@-o-cGS)FLA$(CC)$(C

bothifexample,For file.o and file.c theinexistbutdirectory,currenttheinfoundnotare dir
executedbewilllinecommandtheandfollowing,thetosetbewillvariablesinternalthedirectory,

correctly:

ole./fidir=$@
cle./fidir=$<

theofadvantagefulltakeTo VPATH implicitmanymacro, make theaddingbyaugmentedbeenhaverules
methodnewThefile.outputdefaultcompilertheusingofinsteadline,compilationthetooptionfileoutput

rules:implicitformaintainedarecharacteristicsfollowingThecode.olderwithcompatibleis

• theofexecutionAfter make remain.filestargettheand(prerequisites)inputtheonlycommand,

• theexecutingwhenassuchfiles,temporaryofgenerationrequireruleimplicitanofexecutionShould
command,SCCS lex, yacc (currenttheincreatedalwaysarefilestemporarytheon,soand, .)

thetousertheforpermissionwriteThus,action.theofendtheatremovedanddirectory . isdirectory
ofexecutionsuccessfulforrequired make cases.thesein

theofusepossibleoneexamineTo VPATH theinstoredaresourcesprojectallthatassumemacro, src
theinstoredarelibraries)andbinaries,(relocatables,filesobjectallanddirectory obj Threedirectory.

created:beenhavedirectoriesobject ./obj_debug, ./obj_normal and, ./obj_optim These.
optimizedhighlyfinal,theandversion,standardtheversion,debugtheforbinariescontaindirectories

respectively.version,

yourselfsettingshell),kshtheinisexamplefollowing(thealiasesthreesetcouldYou CFLAGS as
appropriate:

g’ebuj_d:obsrcTH=VPA.=..AGSCFLke’maed=makasali
al’ormj_n:obsrcTH=VPA.=..AGSCFLke’maen=makasali
m’ptij_o:obsrcTH=VPA.=..AGSCFLke’maeo=makasali

theinmakefiletheplacethenwouldYou . thegeneratealias,appropriatetheexecutingbyand,directory
needs.immediatethetocorrespondingversion maked thewithuseforsuitableversionageneratewould

Likewise,directory.correspondingtheinbinariestheplacewouldanddebugger maken thegeneratewould
ofchangeanywithoutsourcessamethefromdonebewouldthisAlldirectory.ownitsinversionnormal

directory.currenttheormakefilethe
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theofoutsourcesseveralcopycouldyouAlternately, src sametheexecuteandthem,modifydirectory,
thetoAccordingaliases. VPATH theinversionsmodifiedrules,search . beforelocatedbewilldirectory

theinversionsthe src theWhenversions.binaryappropriatethegeneratetousedbewillanddirectory
thetobackmovedbecantheystable,becomesourcesmodified src basenewthearetheywheredirectory,

theofbinariesdifferentforsourcessamethestoretoeasyisitmannerthisInprocess.developmentthefor
purposes.differentforprogramsame

becausesucceedsexampleThis make theusingitfounditwhereplacesametheonfiletargettheplacewill
VPATH theinorsearch, . ofexecutionfirsttheConsequently,anywhere.itfinddidn’titifdirectory make

theintoputbetobinaries)(usuallytargetsallcausewillprogramthein . yetnotdotheybecausedirectory
appropriatetheintomovedbemusttargetsTheanywhere.exist obj_... processThehand.bydirectory

on.thenfromconsistentisabovedescribed

Thefiles.sourcenewseveraladdyouprocess,developmentprogramtheduringif,trueissameThe
appropriatethetomovedbemustbinariescorresponding obj_... binariesfirsttheafterhandbydirectory

theintogeneratedwere . directory.

The VPATH rules.POSIXwithworkcurrentlynotdoesmacro

Multiprocessing
variableenvironmentthewhenmultiprocessedbemayCompilations NPROC 1.thangreatervalueatosetis

NPROC setcanYoubackground.theinrunbetoprocessesofnumbermaximumthedetermines NPROC to
setyouIfsystem.theoverloadcanvalueslargeextremelybutvalue,any NPROC valuethemakefile,thein

otheroverprecedencetakewillspecifyyou NPROC theunlesssettings -e Setused.isoption NPROC=1 in
processing.parallelinhibittomakefilea

(slashaincludesynchronization,forceTo / ainslashaprecedingtargetsAlllist.prerequisiteain)
Thebegins.slashthefollowinganythingbeforecompletedarelistprerequisite make notislinecommand

multiprocessed.

(slashaIf / theofthatthannewerdateahassystemfileroottheandmultiprocessingforcetousedis)
executed.istargetthetarget,

NOTES

charactersthewithnamesFile =, : and, @ work.notdo

notablyshell,thebydirectlyexecutedCommands cd incharactersnewlineacrossineffectualare(1), make.

buildcannotYou lib(file.o) from file.o.

STATUSEXIT

theWhen -q thespecified,isoption make values:followingtheofonewithexitsutility

completion.Successful0

up-to-date.notwastargetThe1

> occurred.errorAn1
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theWhen -q thespecified,notisoption make values:followingtheofonewithexitsutility

completion.Successful0

> occurred.errorAn0

FILES

/etc/MAKEFILE makefileuseranybeforeinreadrules,defaultsitecontainingFile

makefile searchedfileFirst

Makefile searchedfileSecond

s.makefile searchedfileThird

s.Makefile searchedfileFourth

ALSOSEE

ar(1), get(1), cd(1), lex(1), sh(1), yacc(1)

cc thein(1) ManualReferenceCStandardCray SRpublicationResearchCray, – 2074

printf thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

makewithProjectsManaging 1991.Inc.,Associates,&O’ReillyAndrew,Oram,andSteveTalbott,,
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NAME

makekey – keyencryptionGenerates

SYNOPSIS

/usr/lib/makekey

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The makekey theincreasingbykeyaondependthatschemesencryptionofusefulnesstheimprovesutility
13writesandinputstandarditsfrombytes10readsItspace.keythesearchtorequiredtimeofamount

compute.todifficultbetointendedwayaininputtheondependsoutputTheoutput.standarditsonbytes

(thebytesinput8firstThe keyinput (thecharacters2lastThecharacters.ASCIIarbitrarybecan) salt are)
digits,ofsetthefromchosenbest ., / arecharacterssaltTheletters.lowercaseandletters,uppercase,

thefromchosenarecharactersoutput11remainingTheoutput.theofcharacters2firsttheasrepeated
theconstituteandsalttheassetsame keyoutput .

4096ofoneselecttousedissaltthefollowing:theessentiallyisperformedtransformationThe
brokenbutalgorithm,DESStandardsofBureauNationaltheonbasedallarewhichmachines,cryptographic

theUsingways.various4096in keyinput recirculatedandmachinetheintofedisstringconstantakey,as
66theintodistributedareoutcomethatbits64Thetimes.several keyoutput result.theinbits

The makekey as(suchencryptionperformthatprogramsforintendedisutility ed(1), vi and(1),
crypt pipes.areoutputandinputitsUsually,(1)).

NOTES

outsidesitesforlicensespecialarequirescodeencryption(DES)StandardEncryptionDatatheofInclusion
yourwithchecksystem,youronunavailablearefunctionsencryptiontheseIfCanada.andStatesUnitedthe

analyst.siteoradministratorsystem

ALSOSEE

crypt(1), ed(1), vi(1)
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