
NAME

mbstowcs, wcstombs – functionsstringMultibyte

SYNOPSIS

<stdlib.h>#include

*(wchar_tmbstowcssize_t pwcs *charconst, s size_t, n);

*(charwcstombssize_t s *wchar_tconst, pwcs size_t, n);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

ISO/ANSI

DESCRIPTION

The mbstowcs stateshiftinitialtheinbeginsthatcharactersmultibyteofsequenceaconvertsfunction
whichtoarraythefrom s thanmorenotstoresandcodescorrespondingofsequenceaintopoints n codes

bytopointedarraytheinto pwcs convertedis(whichcharacternullafollowthatcharactersmultibyteNo.
tocallabyifasconvertedischaractermultibyteEachconverted.orexaminedare0)valuewithcodeainto

mbtowc theofstateshiftthethatexcept, mbtowc Ifaffected.notisfunction pwcs thepointer,nullais
mbstowcs array.codecharacterwidetheforrequiredelementsofnumberthereturnsfunction

thanmoreNo n whichtoarraytheinmodifiedareelements pwcs objectsbetweenoccurscopyingIfpoints.
undefined.isbehaviortheoverlap,that

The wcstombs arraythefromcharactersmultibytetocorrespondthatcodesofsequenceaconvertsfunction
whichto pwcs storesandstateshiftinitialtheinbeginsthatcharactersmultibyteofsequenceaintopoints

whichtoarraytheintocharactersmultibytethese s exceedwouldcharactermultibyteaifstoppingpoints,
oflimitthe n thetocallabyifasconvertediscodeEachstored.ischaracternullaiforbytestotal

wctomb theofstateshiftthethatexceptfunction,(3C) wctomb Ifaffected.notisfunction s nullais
thepointer, wcstombs array.charactertheforrequiredbytesofnumberthereturnsfunction

thanmoreNo n whichtoarraytheinmodifiedarebytes s objectsbetweenplacetakescopyingIfpoints.
undefined.isbehaviortheoverlap,that

The LC_CTYPE functions.stringmultibytetheofbehaviortheaffectslocalecurrenttheofcategory

VALUESRETURN

encountered,isvalidnotisthatcharactermultibyteaIf mbstowcs returns (size_t) – setmayand1,
errno to EILSEQ Otherwise,detected).isvalidnotisthatsequencecharacter(a mbstowcs thereturns

any.ifcode,0terminatingaincludingnotmodified,elementsarrayofnumber

)3C(MBSTRING)3C(MBSTRING
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character,multibytevalidatocorrespondnotdoesthatcodeaencounteringOn wcstombs returns
(size_t)-1 setmayitand, errno to EILSEQ Otherwise,. wcstombs bytesofnumberthereturns

any.ifcharacter,nullterminatingaincludingnotmodified,

ALSOSEE

locale.h(3C), mbchar(3C)

)3C(MBSTRING)3C(MBSTRING
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NAME

memchr, memcmp, memcpy, memccpy, memmove, memset – operationsmemoryPerforms

SYNOPSIS

<string.h>#include

*void*memchr(constvoid s int, c size_t, n);

*voidmemcmp(constint s1 *voidconst, s2 size_t, n);

**memcpy(voidvoid s1 *voidconst, s2 size_t, n);

**memccpy(voidvoid s1 *voidconst, s2 int, c size_t, n);

**memmove(voidvoid s1 *voidconst, s2 size_t, n);

**memset(voidvoid s int, c size_t, n);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

(exceptISO/ANSI memccpy)
(XPG4 memccpy only)

DESCRIPTION

The memchr ofoccurrencefirstthelocatesfunction c anto(converted charunsigned initialthein) n
asinterpreted(eachcharacters charunsigned bytopointedobjecttheof) s.

The memcmp firstthecomparesfunction n bytopointedobjecttheofcharacters s1 firsttheto n characters
bytopointedobjecttheof s2.

The memcpy copiesfunction n bytopointedobjectthefromcharacters s2 bytopointedobjecttheinto s1.
undefined.isbehaviortheoverlap,thatobjectsbetweenplacetakescopyingIf

The memccpy areamemoryfromcharacterscopiesfunction s2 into s1 ofoccurrencefirsttheafterstopping,
character c afterorcopied,beenhas n first.comeswhichevercopied,beenhavecharacters

The memmove copiesfunction n bytopointedobjectthefromcharacters s2 bytopointedobjecttheinto s1.
theifasplacetakesCopying n bytopointedobjectthefromcharacters s2 temporaryaintocopiedfirstare

ofarray n bytopointedobjectstheoverlapnotdoesthatcharacters s1 and s2 thethenand, n characters
bytopointedobjecttheintocopiedarearraytemporarythefrom s1.

The memset ofvaluethecopiesfunction c anto(converted charunsigned firsttheofeachinto) n
bytopointedobjecttheofcharacters s.

)3C(MEMORY)3C(MEMORY
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VALUESRETURN

The memchr notdoescharactertheifpointernullaorcharacter,locatedthetopointerareturnsfunction
object.theinoccur

The memcmp whethertoaccording0,thanlessorto,equalthan,greateristhatintegeranreturnsfunction
bytopointedobjectthe s1 bytopointedobjectthethanlessorto,equalthan,greateris s2.

The memcpy and memmove ofvaluethereturnfunctions s1.

Function memccpy ofcopytheaftercharacterthetopointerareturns c in s1 ifpointernullaor, c notwas
firsttheinfound n ofcharacters s2.

The memset ofvaluethereturnsfunction s.

ALSOSEE

bstring(3C)

)3C(MEMORY)3C(MEMORY
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NAME

memory.h – functionsstring-handlingforheaderLibrary

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionAT&T

DESCRIPTION

Header memory.h headertoidenticalis string.h use.priorwithcompatibilityforonlyincludedisit;

ALSOSEE

string.h(3C)

)3C(memory.h)3C(memory.h
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NAME

memwcpy, memwset, memstride, memwchr, memwcmp – operationsmemoryword-orientedPerforms

SYNOPSIS

<string.h>#include

**memwcpy(longvoid s1 *long, s2 int, n);

**memwset(longlong s long, w int, n int[, str]);

**memstride(longlong s1 int, str1 *long, s2 int, str2 int, n);

**memwchr(longlong s long, w int, n int[, str]);

*memwcmp(longint s1 *long, s2 int, n);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionCRI

DESCRIPTION

The memwcpy copiesfunction n byaddressedareamemorytheinwords s2 addressedareamemorytheto
by s1 correctly.movesoverlappinghandlesIt.

The memwset firstthesetsfunction n areamemoryinwords s wordofvaluetheto w returnsit; s theIf.
optional str everysetsitused,isargument str ofvaluethetoword’th w.

The memstride copiesfunction n fromwords s2 ofstridea(with str2 to) s1 ofstridea(with str1 it);
returns s1.

The memwchr wordtheofoccurrencefirstthetopointerareturnsfunction w firstthein n ofwords s it;
if0returns w firsttheinfoundnotis n ofwords s optionaltheIf. str comparesitused,isargument w with

every str ofword’th s.

The memwcmp firstthecomparesfunction n theoridentical,aretheyif0returnsitarguments;itsofwords
one-based.isindexThedifference.detectedfirsttheofindex

NOTES

optionaltheindeclaredarefunctionstheseallconvenience,userFor <string.h> Thefile.header
memwcpy, memstride and, memwcmp infunctionsin-linefastasdeclaredarefunctions <string.h>.

)3C(MEMWORD)3C(MEMWORD
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NAME

message – functionssystemmessageUNICOStoIntroduction

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

system.messageUNICOStheaffectingresourcessystembasicaccessingformeansprovidefunctionsThese

HEADERSASSOCIATED

<nl_types.h>

FUNCTIONSASSOCIATED

DescriptionFunction
catclose (seecatalogmessageaCloses(3C) catopen(3C))
catgetmsg catalogmessageafrommessageaReads(3C)
catgets catalogmessageafrommessageGets(3C)
catmsgfmt messageerroranFormats(3C)
catopen catalogmessageaOpens(3C)

ALSOSEE

file(3C), multic(3C), password(3C), terminal systemoperatingothertopagesintroductory(all(3C)
functions)service

nl_types headerofdescriptionafor(5) nl_types.h thein FilesSpecialandFormatsFileUNICOS
ManualReference SRpublicationResearchCray, – 2014

GuideProgrammer’sSystemMessageCray SGpublicationResearchCray, – 2121

)3C(MESSAGE)3C(MESSAGE
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NAME

mktemp – namefileuniqueaMakes

SYNOPSIS

<stdlib.h>#include

*(char*mktempchar template);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionAT&T

DESCRIPTION

The mktemp whichtostringtheofcontentsthereplacesfunction template name,fileuniqueawithpoints
ofaddressthereturnsitand template instringThe. template trailingsixwithnamefilealikelookshould

X’s; mktemp thereplaces X thethatsochosenisletterTheID.processcurrenttheandletterawith’s
file.existinganofthatduplicatenotdoesnameresulting

NOTES

Ifletters.ofoutrunmayYou mktemp tostringnulltheassignsitname,uniqueacreatecannot template.

EXTENSIONSFORTRAN

theallcanalsoYou mktemp follows:asprograms,Fortranfromfunction

*TERRACCHA templaten
I,EMPMKTR*8EGEINT

(EMPMKT=I template)

The template characters8packedbemustdatathecase,thisInvariable.integeranbemayalsoargument
byte.(0)nullawithterminatedandwordper

ALSOSEE

tmpfile(3C), tmpnam(3C)

getpid thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

)3C(MKTEMP)3C(MKTEMP
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NAME

mktime – timecalendartotimelocalConverts

SYNOPSIS

<time.h>#include

*tm(structmktimetime_t timeptr);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

ISO/ANSI

DESCRIPTION

The mktime bytopointedstructuretheintime,localasexpressedtime,broken-downtheconvertsfunction
timeptr thebyreturnedvaluestheofthatasencodingsamethewithvaluetimecalendarainto, time(3C)

theofvaluesoriginalThefunction. tm_wday and tm_yday andignored,arestructuretheofcomponents
theinindicatedrangesthetorestrictednotarecomponentsothertheofvaluesoriginalthe time.h entry.

theofvaluesthecompletion,successfulOn tm_wday and tm_yday setarestructuretheofcomponents
arevaluestheirbuttime,calendarspecifiedtherepresenttosetarecomponentsothertheandappropriately,

ofvaluefinaltheabove;indicatedrangesthetoforced tm_mday untilsetnotis tm_mon and tm_year are
determined.

NOTES

forvaluezeroorpositiveA tm_isdst thecauses mktime daylightthatinitiallypresumetofunction
istime,saving (+) notisor (0) forvaluenegativeAtime.specifiedtheforeffectin tm_isdst causes

the mktime time.specifiedtheforeffectinistimesavingdaylightwhetherdeterminetoattempttofunction

VALUESRETURN

The mktime typeofvalueaasencodedtimecalendarspecifiedthereturnsfunction time_t theIf.
valuethereturnsfunctiontherepresented,becannottimecalendar (time_t)-1.

ALSOSEE

time(3C)

time thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

)3C(MKTIME)3C(MKTIME
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NAME

mldlist – multilevelainrepresentedcurrentlylabels(MAC)controlaccessmandatoryoflisttheObtains
directory

SYNOPSIS

<sys/types.h>#include
<sys/mac.h>#include

*mldlist(charint path *mls_t, labels int, count);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mldlist filelinksymbolicmultilevelthebyindicatedstructuredirectorythescansroutine path If.
byspecifiedpointerbufferlistlabelthe labels pointer,non-nullais mldlist inlabelsthecountsmerely

number.thatreturnsanddirectorymultilevelthe

whichtoarraytheinplacedlabelsThe labels type,opaquetheofarepoints mls_t istypedataThis.
usingbycreated mls_create usingbydestroyedand mls_free thediscardingBefore. labels thearray,

usingbyitinlabelsalldestroyshoulduser mls_free.

If path directory,atolinksymbolicnormalaordirectoryaisbutlink,symbolicmultilevelanotis
mldlist inspecifieddirectorytheoflabelthereturns path allowsThis. mldlist wildcardonusedbeto

directories.multilevelaswellasdirectories

NOTES

multileveltheinsubdirectoriesalltoaccessMACondependslabelsoflistaccurateanobtaintoabilityThe
callingthewhichtolabelsoflisttotaltherepresentsalwaysreturnedlabelsoflistThestructure.directory

access.readMAChasprocess

WARNINGS

callsroutineThis stat(2), lstat and(2), readlink theresult,aAscalls.systemotheramong(2),
unavailable.isresourcesystemfileneededaifhangorsleepcanroutine

VALUESRETURN

If path directory,accessibleanislinksymbolictheoftargettheandfile,linksymbolicmultilevelaspecifies
mldlist structure.directorymultileveltheinrepresentedlabelsofnumberthereturns

)3C(MLDLIST)3C(MLDLIST
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If path ordirectory,atolinksymbolicnormalais path itself,directoryais mldlist this(in1areturns
1).isrepresentedlabelsofnumberthecase,

If path orlinksymbolicanotais path todeniedisaccessordirectory,anotis path linksymbolicitsor
reason,somefortarget mldlist areturns – 1.

ALSOSEE

mldname(3C), mldwalk(3C), mls_create(3C), mls_free(3C), pathname(3C)

)3C(MLDLIST)3C(MLDLIST
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NAME

mldname – (MAC)controlaccessmandatoryarbitraryanatreferencelinksymbolicmultilevelaExpands
label

SYNOPSIS

<sys/types.h>#include
<dirent.h>#include
<sys/mac.h>#include

**mldname(charchar path mls_t, label);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mldname patharedirectslinksymbolicmultilevelawhichtonamepathactualthedeterminesroutine
(namepathatakesroutineThelabel.MACarbitraryanatsearchname path (labelMACaand) label itsas)

whichtofiletheIfarguments. path link,symbolicmultilevelaispoints mldname labeledthecomputes
inprovidedlabelMACtheonbasednamesubdirectory label multileveltheofcontentsthetoitappendsand

whichtofiletheIffile.linksymbolic path directoryaeitherisbutlink,symbolicmultilevelanotispoints
directory,atolinksymbolicaor mldname namepaththereturnssimply path.

usingbyreturnsitnamepaththeforspaceallocatesroutineThis malloc thatintoresultthecopiesand
byfreedbecanspaceallocatedThename.pathcomposednewlythetopointerareturnsthenItspace.

using free.

WARNINGS

callsroutineThis stat(2), lstat and(2), readlink theresult,aAscalls.systemotheramong(2),
unavailable.isresourcesystemfileneededaifhangorsleepcanroutine

VALUESRETURN

pointer.nullareturnsitoccurs,erroranIfname.pathatopointerareturnsroutineThis

ALSOSEE

free(3C), malloc(3C), mldlist(3C), mldwalk(3C), mls_create(3C), mls_free(3C),
opendir(3C), pathname(3C)

)3C(MLDNAME)3C(MLDNAME
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NAME

mldwalk – (MLD)directorymultilevelaofsubdirectorieslabeledtheWalks

SYNOPSIS

<ftw.h>#include
<sys/stat.h>#include
<sys/secstat.h>#include
<sys/mac.h>#include

*mldwalk(charint path int(*, fn secstat*,structstat*,struct)(char*,
int));

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mldwalk thebyspecifieddirectorymultileveltheofsubdirectorieslabeledthetraversesroutine
file,linksymbolicmultilevel path subdirectory,labelainfoundentryeachFor. mldwalk thecalls

functionuser-supplied fn aentry,theofnamepathfullthetopointsthatpointercharacterawith stat
aentry,thetocorrespondingfiletheofstatusthecontainsthatstructure secstat thecontainsthatstructure

(foundvaluespossiblefollowingthewithintegeranandentry,thetocorrespondingfiletheofstatussecurity
in ftw.h):

DescriptionValue

FTW_F Nondirectory

FTW_D Directory

FTW_NS whichforObject stat or(2) secstat successfullybenotcouldcallsystem(2)
executed

theUnlike ftw routine, mldwalk labeledtheacrosswalksbuttree,directorythedownwalknotdoes
withitselfconcernnotdoesitTherefore,subdirectory.labeledeachinentryeachvisitsandsubdirectories

the FTW_DNR read).benotcanthatdirectoryais(whichvalue

directory,multilevelawalkingWhen mldwalk foropencannotitsubdirectorieslabeledallskipssilently
reading.

inspecifiedfiletheIf path multilevelathanratherdirectoryatolinksymbolicnormalaordirectoryais
link,symbolic mldwalk returns.anddirectorytheinfileeachvisits

)3C(MLDWALK)3C(MLDWALK
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WARNINGS

callsroutineThis stat(2), lstat and(2), readlink theresult,aAscalls.systemotheramong(2),
unavailable.isresourcesystemfileneededaifhangorsleepcanroutine

VALUESRETURN

If mldwalk If0.areturnsittraversal,itsexhausts fn value,nonzeroareturns mldwalk traversalitsstops
fromreturnedwasvaluewhateverreturnsand fn occurs,erroranIf. mldwalk returns – 1.

ALSOSEE

ftw(3C) mldlist(3C), mldname(3C), pathname(3C)

secstat(2), stat thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

)3C(MLDWALK)3C(MLDWALK
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NAME

mls_create – structurelabelsecurityopaqueanCreates

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

mls_create(intmls_t level long, comparts);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_create labelsecuritythewithuseforlabelsecurityopaqueancreatesandallocatesroutine
example,(forroutinescomparison mac_equal). level andleveldesiredtheis comparts desiredtheis

mask.bitcompartment

VALUESRETURN

Otherwise,label.securitydesiredthereturnsandforspaceallocatesroutinethecompletion,successfulOn
andreturned,ispointernullaallocated,isspaceno errno error.theindicatetosetis

ERRORS

mls_create occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

ENOMEM callingtheforallowedwasthanmemorymorerequiredreturnedbetolabelThe
process.

ALSOSEE

mls_extract(3C), mls_free(3C)

MLS_ MLS)3C(CREATE _ )3C(CREATE
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NAME

mls_dominate – testdominationlabelsecurityaPerforms

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

mls_create(mls_tint mac_pl mls_t, mac_p2);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_dominate whetherdeterminesroutine mac_p1 dominates mac_p2.

NOTES

Theother.thedominateshalleachanother,equalslabeloneifTherefore,equivalence.includesDominance
disjoint).arelabelstheis,(thatothereachdominatenotmaylabelstwo

VALUESRETURN

ofvalueA – andreturnedis1 errno theOtherwise,error.theindicatetosetis mls_dominate function
if1areturns mac_pl dominates mac_p2 if0aor, mac_pl dominatenotdoes mac_p2.

ERRORS

The mls_dominate occurs:conditionerrorfollowingtheiffailsroutine

DescriptionCodeError

EINVAL labels,theofoneleastAt mac_p1 or mac_ label.securityvalidanotisp2,

ALSOSEE

mls_create, mls_equal(3C), mls_free(3C), mls_glb(3C), mls_lub(3C)

MLS_ MLS)3C(DOMINATE _ )3C(DOMINATE
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NAME

mls_equal – testequalitylabelsecurityaPerforms

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

mls_equal(mls_tint mac_p1 mls_t, mac_p2);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_equal whetherdeterminesroutine mac_p1 equals mac_p2.

VALUESRETURN

The mls_equal if1areturnsroutine mac_p1 toequalis mac_p2 if0or, mac_p1 equalnotdoes mac_p2.
ofvalueaoccurs,erroranIf – andreturned,is1 errno error.theindicatetosetis

ERRORS

mls_equal occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL labels,theofoneleastAt mac_p1 or mac_ label.securityvalidanotisp2,

ALSOSEE

mls_create(3C), mls_dominate(3C), mls_free(3C), mls_glb(3C), mls_lub(3C)

MLS_ MLS)3C(EQUAL _ )3C(EQUAL
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NAME

mls_export – representationtexttolabelsecurityinternalConverts

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

*mls_export(mls_tchar mac_p1);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_export instoredlabelsecuritytheofrepresentationinternaltheconvertsroutine mac_p1 itsinto
intorepresentationtextthecopiesrepresentation,texttheforspaceallocatesroutineTherepresentation.text

space.thattopointercharacterareturnsandspace,that

follows:asislabelsecuritytexttheofformatThe

level,compartment[,compartment .]][..

level level;appropriatetherepresentsthatnametheis compartment therepresentsthatnametheis
textthespecified,compartmentsanyhavenotdoeslabeltheIfcompartment.appropriate none used.is

VALUESRETURN

thecompletion,successfulOn mls_export representationtextthereturnsandforstorageallocatesroutine
andreturned,ispointernullaallocated,isspacestoragenoOtherwise,label.theof errno indicatetosetis

error.the

ERRORS

mls_export occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

ENOMEM callingtheforallowedwasthanmemorymorerequiredreturnedbetolabelThe
process.

ALSOSEE

mls_import(3C)

MLS_ MLS)3C(EXPORT _ )3C(EXPORT
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NAME

mls_extract – structurelabelsecurityopaqueanfromlabelExtracts

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

mls_extract(mls_tvoid macp1 *int, level *long, comparts);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_extract labelsecurityopaquethefrominformationcompartmentandleveltheextractsroutine
byspecified macp1 instoredisinformationlabelthe; level and comparts.

VALUESRETURN

The mls_extract value.areturnnotdoesroutine

ALSOSEE

mls_create(3C), mls_free(3C)

MLS_ MLS)3C(EXTRACT _ )3C(EXTRACT
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NAME

mls_free – spacestoragelabelsecurityFrees

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

mls_free(mls_tvoid mac_p1);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_free thatfunctionlabelsecurityanytomadecallsbyallocatedpreviouslymemoryfreesroutine
example(forbehalfcaller’stheonmemoryallocates mls_create The). mac_p1 securitytheisargument

freed.betolabel

VALUESRETURN

The mls_free value.areturnnotdoesfunction

ALSOSEE

mls_create(3C), mls_extract(3C)

MLS_ MLS)3C(FREE _ )3C(FREE

SR– 42910.02080



NAME

mls_glb – boundlowergreatesttheComputes

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

mls_glb(mls_tmls_t mac_p1 mls_t, mac_p2);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_glb bydominatedisthatexists)it(iflabelsecuritythereturnsandforspaceallocatesroutine
byspecifiedlabelstheboth mac_p1 and mac_p2 dominatedarethatlabelssecurityotheralldominatesand,

bothby mac_p1 and mac_p2.

VALUESRETURN

securityboundingallocatednewlythereturnsandforspaceallocatesroutinethiscompletion,successfulOn
andreturned,ispointernullaallocated,isspacenoOtherwise,label. errno error.theindicatetosetis

ERRORS

mls_glb occur:conditionserrorfollowingtheiffails

DescriptionCodeError

ENOMEM callingtheforallowedwasthanmemorymorerequiredreturnedbetolabelThe
process.

EINVAL orexist,notdoeslabelsecurityboundingThe mac_p1 and/or mac_p2 wildcardahas
label.

ALSOSEE

mls_create(3C), mls_dominate(3C), mls_free(3C), mls_lub(3C)

MLS_ MLS)3C(GLB _ )3C(GLB
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NAME

mls_import – representationinternaltolabelsecuritytextConverts

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

*mls_import(charmls_t text);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_import byspecifiedlabelsecuritytheofrepresentationtexttheconvertsroutine text itsinto
Whenrepresentation.internal mls_import securitytheforspacestorageallocatesroutinethecalled,is

tocallawithfreedbemaythatlabel, mls_free(3C).

follows:asislabelsecuritytexttheofformatThe

level[,compartment[,compartment ].]][..

Where level level;appropriatetherepresentsthatvaluenumericornametheis compartment ornametheis
texttheorspecifiedarecompartmentsnoIfcompartment.appropriatetherepresentsthatvaluenumeric

string none 0.tosetismaskbitcompartmenttheandused,is0or

VALUESRETURN

thecompletion,successfulOn mls_import label.securitythereturnsandforstorageallocatesroutine
andreturned,ispointernullaallocated,isspacestoragenoOtherwise, errno error.theindicatetosetis

ERRORS

mls_import occur:conditionserrorfollowingtheiffails

DescriptionCodeError

ENOMEM callingtheforallowedwasthanmemorymorerequiredreturnedbetolabelThe
process.

EINVAL stringThe text label.securityaofrepresentationtextvalidanotis

ALSOSEE

mls_export(3C), mls_extract(3C), mls_free(3C)

MLS_ MLS)3C(IMPORT _ )3C(IMPORT
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NAME

mls_lub – boundupperleasttheComputes

SYNOPSIS

<sys/types.h>#include
<sys/secparm.h>#include
<sys/mac.h>#include

mls_lub(mls_tmls_t mac_p1 mls_t, mac_p2);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mls_lub bydominatedisthatexists)it(iflabelsecuritythereturnsandforspaceallocatesroutine
byspecifiedlabelssecuritytheboth mac_p1 and mac_p2 thatlabelssecurityotherallbydominatedisand,

bothdominate mac_p1 and mac_p2.

VALUESRETURN

securityboundingallocatednewlythereturnsandforspaceallocatesfunctionthiscompletion,successfulOn
andreturned,ispointernullaallocated,isspacenoOtherwise,label. errno error.theindicatetosetis

DescriptionCodeError

ENOMEM callingtheforallowedwasthanmemorymorerequiredreturnedbetolabelThe
process.

EINVAL orexist,notdoeslabelsecurityboundingThe mac_p1 and/or mac_p2 wildcardahas
label.

ALSOSEE

mls_create(3C), mls_dominate(3C), mls_free(3C), mls_glb(3C),

MLS_ MLS)3C(LUB _ )3C(LUB
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NAME

MTIMESX, MTIMESCN, MTIMESUP – timeoverlapmultitaskingReturns

SYNOPSIS

MTIMESX(CALL overlap)
ncpus = MTIMESCN()
irtc = MTIMESUP()

IMPLEMENTATION

systemsPVPCray

systemsSPARC

DESCRIPTION

MTIMESX, MTIMESCN and, MTIMESUP systemthetoknownmadeisthatstructuretheinfieldsreturnall
theby mtimes multitaskingaboutinformationtimingexecutioncontainsstructureThecall.system(2)

programs.

arguments:validoflistaisfollowingThe

DescriptionArgument
ncpus instant.thatatconnectedCPUsphysicalofnumberthespecifiesthatInteger
irtc whenvalueclockreal-timeInteger mtimes operatingthebyupdatedlastwasstructure

system.
rarray byreturnedvaluestimingtheholdtoarrayReal MTIMESX.
overlap theofarraytimeoverlaptheholdtoarrayrealtheofAddress mtimes Thestructure.

ofelementsThemachine.targettheonCPUsofnumberthebemustarraythisoflength
particularawithprogramthebyaccumulatedwastimeCPUmuchhowdenotearraythe

timeCPUofamountthedenotesoverlap(3)example,Forexecuting.CPUsofnumber
amounttheoverlap(8)program,theinexecutingwereCPUsthreewhenaccumulated

on.soandprogram,theinexecutingwereCPUseightwhenaccumulated

MTIMESX theofarraytimeoverlapthewithpassedisaddresswhosearraythefills mtimes structure.
byinfilledarraytheofelementstheSumming MTIMESX multitaskingafortimeexecutiontotalyields

program.

MTIMESCN theoffieldthereturns mtimes connectedareCPUsphysicalmanyhowdenotesthatstructure
time.anyatchangemayfieldtheofcontentsThepoint.thatatprogramtheto

MTIMESUP theoffieldthereturns mtimes thewhichatvalueclockreal-timethedenotesthatstructure
mtimes anyatchangemayfieldtheofcontentsThesystem.operatingthebyupdatedlastwasstructure
time.

)3F(MTIMESX)3F(MTIMESX
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MTIMESCN and MTIMESUP usingBycodes.multitaskingsmalloftimingsaccurategettingforusefulare
asCPUsmanyashasprogramyourthatensurecanyouexample,followingtheinshownastogether,them

theduringsystemoperatingthebyinterruptedisusingareyouCPUstheofnonethatandrequiresit
loop.theofexecution

NOTES

nohasitbutrewritten,betoneednotdocodesuserthatsosystems,SPARConavailableisroutineThis
effect.

EXAMPLES

UETINCON886
)CN(MESMTI=SCPU

plooe)hersCPUallt(noifC
886TOGO8)NE.US.(CPIF

)UP(MESMTI=UPOREBEF

...ed)timbetork(wo...C

)UP(MESMTI=PERUAFT
ploo)tedrupter(inifC

886TOGOUP)OREBEF..NEUPTER(AFIF

ALSOSEE

SECOND(3F), TSECND(3F)

mtimes thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

)3F(MTIMESX)3F(MTIMESX
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NAME

MTTIMES – toinformationtimingCPUPrints stdout

SYNOPSIS

MTTIMESCALL

IMPLEMENTATION

systemsPVPCray

systemsSPARC

DESCRIPTION

The MTTIMES toinformationtimingCPUprintssubroutine stdout. MTTIMES longhowyoutellcan
anratherbutfactor,speedupanotisaverageThejob.theonactiveconcurrentlywereCPUsmultiple

thetime,jobtotalthetorelativesmallisbusy-waitingtimeofamounttheIfoverlap.averageofindication
thefromavailablethatassametheisinformationThisspeedup.actualthetoclosebemayaverage ja(1)

command.

fromoutputtheofsampleaisfollowingThe MTTIMES:

onatilizUtiCPU
alTot|ec)e(sTim|SCPU

510.5|51=0.5|1x
40728.|=20314.|2x

8.77107|=92635.|3x
36813.|42=3.3|4x
___________|___________|___

3.10150|=02254.8x|2.7

NOTES

nohasitbutrewritten,betoneednotdocodesuserthatsosystems,SPARConavailableisroutineThis
effect.

NOTES

ja thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

)3F(MTTIMES)3F(MTTIMES
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NAME

multic – CinfunctionsmultitaskingtoIntroduction

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

multitasking.affectingresourcessystembasicaccessingformeansprovidefunctionsCThese

HEADERSASSOCIATED

<tfork.h>

FUNCTIONSASSOCIATED

DescriptionFunction
t_exit processmultitaskingaExits
tfork siblingmultitaskingaCreates
t_fork (seesiblingmultitaskingaCreates tfork)
t_gettid (seeprocessspecifiedforTIDtheReturns tid)
t_id (seecallertheofPIDtheReturns tid)
t_lock (seefreeislocktheuntilBlocks tlock)
t_nlock (seelocknestedaSets tlock)
t_nunlock (seelocknestedaReleases tlock)
t_testlock (seenecessaryifitlocksandlocktheTests tlock)
t_tid (seefunctioncalledtheofTIDtheReturns tid)
t_unlock (seelocktheReleases tlock)

ALSOSEE

file(3C), message(3C), password(3C), terminal(3C), multif othertopagesintroductory(all(3F),
functions)servicesystemoperating

ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – morefor2014,
filesheaderUNICOSofdescriptionscomplete

GuideOptimizationCF77 SGpublicationResearchCray, – 3773

)3C(MULTIC)3C(MULTIC
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NAME

multif – routinesmultitaskingtoIntroduction

IMPLEMENTATION

systemsPVPCray

systemsSPARC

DESCRIPTION

manthisininformationTheprograms.withintasksparallelsynchronizeandcreateroutinesMultitasking
systems.SPARCandsystemsPVPCrayonroutinesthesedescribespage

VariablesEnvironmentMacrotasking
systems.PVPCrayonapplicationsmacrotaskedtunetoavailablearevariablesenvironmentfollowingThe

controlvariablesenvironmentThese TSKTUNE forapplicationantunetoyouallowwhichkeywords,tuning
seekeywords,theseaboutinformationmoreForcode.yourrelinkingorrecompilingwithoutmacrotasking

the TSKTUNE page.man

DescriptionVariable
MP_DBACTIVE anbeforeexecutionforreadiedbecanthatmacrotasksadditionalofnumbertheSpecifies

thecalledisthisacquired;isCPUlogicaladditional valuedeadbandactivation valueThe.
of MP_DBACTIVE 0.isvalueinitialThevalue.integerpositiveanybecan

MP_DBRELEAS thanCPUsmorearethereifjobthebyretainedCPUslogicalofnumbertheSpecifies
thecalledisthismacrotasks; valuedeadbandrelease numberthisofexcessinCPUsAny.

physicalofnumberthethanless1tosetisvalueinitialThesystem.thetoreleasedare
Settingsystem.theonavailableCPUs MP_DBRELEAS causemayvaluethisthanlessto

listlongcorrespondinglyaandacquired,anddeletedbetoCPUsofnumberexcessivean
ofvalueThefile.logtheinCPUsof MP_DBRELEAS value.integerpositiveanybecan

MP_MAXCPU isdefaultThemacrotasking.forallowedCPUslogicalofnumbermaximumtheSpecifies
63.isvaluemaximumThesystem.theonCPUsphysicalofnumberthe

MP_PRIORITY thebeing063,to0arevaluesLegalmacrotasks.forpriorityschedulingtheSpecifies
31.isdefaultThepriority.lowest

MP_STACKSZW macrotasks.forwords)(insizestackinitialtheSpecifies
MP_STACKINW macrotasks.forwords)(inincrementstacktheSpecifies

The MP_STACKSZW nohavevariablesenvironmentotherThesystems.SPARConsupportedisvariable
effect.

SubroutinesTask
routines:taskthearefollowingThe

DescriptionRoutine
TSKSTART taskaInitiates
TSKTEST existstaskaifIndicates
TSKTUNE schedulerlibrarythewithinparameterstuningModifies

)3F(MULTIF)3F(MULTIF
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TSKWAIT executioncompletetotaskaforWaits
TSKVALUE arraycontroltasktheinspecifiedidentifierusertheRetrieves
TSKLIST taskexistingeachofstatustheLists

RoutinesLock
routines:lockthearefollowingThememory.sharedandcodeofregionscriticalprotectroutinesLock

DescriptionRoutine
LOCKASGN lockaasusedbetovariableintegeranIdentifies
LOCKREL lockatoassignedidentifiertheReleases
LOCKON lockaSets
LOCKOFF lockaClears
LOCKTEST lockaofstatetheReturns
NLOCKON taskcallingthetocontrolreturnsandlocknestedaSets
NLOCKOFF taskcallingthetocontrolreturnsandlocknestedaClears
ISELFADD, ICRITADD

Perform ivar=ivar+ivalue ofprotectionunder ISELFADD semaphorehardware
ISELFMUL, ICRITMUL

Perform ivar=ivar*ivalue semaphorehardwareofprotectionunder
ISELFSCH Performs ivar=ivar+1 semaphorehardwareofprotectionunder
XSELFADD, XCRIADD

Performs xvar=xvar+xvalue semaphorehardwareofprotectionunder
XSELFMUL, XCRITMUL

Perform xvar=xvar+xvalue semaphorehardwareofprotectionunder

RoutinesEvent
routines:eventthearefollowingThetasks.betweensynchronizeandsignalroutinesEvent

DescriptionRoutine
EVASGN eventanasusedbetovariableaIdentifies
EVCLEAR eventanClears
EVREL taskatoassignedidentifiertheReleases
EVPOST eventanPosts
EVTEST eventanofstatetheReturns
EVWAIT postediseventanuntilexecutiontaskSuspends

RoutinesBufferTraceHistoryMultitasking
controltoprogramuserafromcalledbecanbuffertracehistorymultitaskingtheforroutinesuser-levelThe

thearefollowingThefile.atobuffertheofcontentsthedumptoandbuffertheinrecordediswhat
routines:buffertracehistorymultitasking

DescriptionRoutine
BUFTUNE historytheinrecordedareactionsmultitaskingwhichcontroltousedparametersModifies

buffertrace
BUFPRINT datasetatobuffertracehistorytheofdumpformattedaWrites
BUFDUMP fileatobuffertracehistorytheofdumpunformattedanWrites

)3F(MULTIF)3F(MULTIF
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BUFUSER buffertracehistorythetoentriesAdds
effect.nohavetheybutsystems,SPARConpresentareroutinesThese

RoutinesBarrier
specifiedauntilproceedwilltasknowhichbeyondapplication,aninpointsynchronizationaisbarrierA

routines:barrierthearefollowingThebarrier.thereachedhavetasksofnumber

DescriptionRoutine
BARASGN barrieraasusetovariableintegeranIdentifies
BARREL barrieratoassignedidentifiertheReleases
BARSYNC barriertheattaskaofarrivaltheRegisters

RoutinesTiming
multitaskedtuningandevaluatingwhenhelpfulisthatinformationtimingofvarietyareturnroutinesTiming

routines:timingthearefollowingTheprograms.

DescriptionRoutine
MTIMESX, MTIMESUP, MTIMESCN

timeoverlapmultitaskedReturn
TSECND secondsintimeCPUuserReturns
MTTIMES informationtimingCPUPrints

The TSECND SPARConavailableareroutinesotherThesystems.SPARConuseforavailableisroutine
effect.nohavetheybutrewritten,betoneednotdocodesuserthatsoplatforms

)3F(MULTIF)3F(MULTIF
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NAME

ndbm, dbm_open, dbm_close, dbm_fetch, dbm_store, dbm_delete, dbm_firstkey,
dbm_nextkey, dbm_error, dbm_clearerr – subroutinesDatabase

SYNOPSIS

<ndbm.h>#include

{structtypedef
*dptr;void
desize;size_t

datum;}

mode);mode_tflags,int*file,char*dbm_open(constDBM

*db);dbm_close(DBMvoid

key);datum*db,dbm_fetch(DBMdatum

key);datum*db,dbm_store(DBMint

flags);intcontent,datumkey,datum*db,dbm_store(DBMint

key);datum*db,dbm_delete(DBMint

*db);dbm_firstkey(DBMdatum

*db);dbm_nextkey(DBMdatum

*db);dbm_error(DBMint

*db);dbm_error(DBMint

*db);dbm_clearerr(DBMint

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4

DESCRIPTION

Thedatabase.ainpairskey/contentmaintainfunctionsThese ndbm (alargeveryhandlewillfunctions
packageThisaccesses.systemfiletwooroneinitemkeyedaaccesswillanddatabasesblocks)billion

thesupercedes dbm database.singleaonlymanagedwhichlibrary,(3c)

typedef:datumthebydescribedarecontentsandKeys

)3C(NDBM)3C(NDBM
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{uctstrfedetyp
tr;*dpdvoi

ze;dsie_tsiz
um;dat}

bytopointedbytesdsizeofdataspecifiesdatumA dptr ASCIInormalaswellasdata,binaryArbitrary.
allowed.arestrings,

hasandmapbitacontainsthatdirectoryaisfileOnefiles.twoinstoredisdatabaseThe .dir itsas
hasanddataallcontainsfilesecondThesuffix. .pag suffix.itsas

byopenedbemustitaccessed,becandatabaseaBefore dbm_open thecreateand/oropenwillThis.
file.dir and file.pag the(seeparameterflagstheondependingfiles, open modeThepage).man(2)

inargumentthirdtheassametheisargument open(2).

byaccessediskeyaunderstoreddatatheopen,Once dbm_fetch bykeyaunderplacedisdataand
dbm_store eitherbecanfieldflagsThe. DBM_INSERT or DBM_REPLACE. DBM_INSERT insertwill

key.samethewithentryexistinganchangenotwillanddatabasetheintoentriesnewonly DBM_REPLACE
bydeletediscontents)associatedits(andkeyAkey.samethehasitifentryexistinganreplacewill

dbm_delete ofusebyorderrandomainmadebemaydatabaseaainkeysallthroughpasslinearA.
dbm_firstkey and dbm_nextkey. dbm_firstkey database.theinkeyfirstthereturnwill
dbm_nextkey database:thetraversewillcodefollowingThedatabase.theinkeynextthereturnwill

);(dbkeyrst_fidbm=y(kefor
L;NUL!=tr.dpkey

)db)ey(xtk_nedbm=key

dbm_error database.thewritingorreadingwhileoccurredhaserroranwhennonzeroreturns
dbm_clearerr database.namedtheonconditionerrortheresets

NOTES

The .pag actualitsthanlargerappearfilethismakewillHolesfiles.inholescontaintodesignedisfile
contents.

dptr calls.subsequentbychangedisthatstoragestaticintopointsubroutinesthesebyreturnedpointers

bytes).1024(currentlysizeblockinternaltheexceednotmustpairkey/contentaofsizestheofsumThe
block.singleaonfitmusttogetherhashthatpairskey/contentAll dbm_store theinerroranreturnwill

data.inseparablewithfillsblockdiskathatevent

dbm_delete reuse.foravailableitmakedoesitalthoughspace,filereclaimphysicallynotdoes

bypresentedkeysoforderThe dbm_firstkey() and dbm_nextkey() theonrely ndbm hashing
function.

)3C(NDBM)3C(NDBM
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The ndbm exceptfunctions, dbm_error safethreadoflevelaprovidetodatabaseperinterlocksprovide,
unexpectedorunpredictabletoleadmaydatabaseaofreadingandupdatingconcurrentAlthoughuse.

behavior.

VALUESRETURN

anreturnthatfunctionsAll int aretherethatindicatesreturnzeroAvalues.negativewitherrorsindicate
(0)nullawitherrorsindicatedatumareturnthatRoutineserrors.no dptr If. dbm_store awithcalled

ofvalueflags itkey,samethewithentryexistinganfindsandDBM_INSERT
1.returns

ALSOSEE

dbm(3C)

)3C(NDBM)3C(NDBM
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NAME

network – functionsaccessnetworkthetoIntroduction

IMPLEMENTATION

systemsPVPCrayAll

DESCRIPTION

informationnetworkUNICOSthelibrary,networktheupmakethatfunctionsthedescribessubsectionThis
(XDR)representationdataexternaltheandlibrary,(RPC)callprocedureremotethe(NIS),facilityservice

library.

HeadersAssociated
theindocumentedarefilesheaderfollowingtheofSome ReferenceFilesSpecialandFormatsFileUNICOS

Manual SRpublicationResearchCray, – 2014:

<sys/socket.h>
<sys/types.h>
<rpcsvc/ypclnt.h>
<netdb.h>
<netinet/in.h>
<net/route.h>
<net/if.h>

FunctionsAssociated

DescriptionFunction
authkerb_getucred Remoteainreceivedauthenticationencryption-basedKerberosaConverts

authenticationUNIX-styletraditionalaintorequest(RPC)CallProcedure
(see kerberos_rpc routine.Server(3C)).

authkerb_seccreate KerberostheofusetheenablesthathandleauthenticationanReturns
(seesystemauthentication kerberos_rpc routine.Client(3C)).

bindresvport portIPprvilegedatosocketaBinds
dn_comp (seefunctionsresolverservicenameDomain resolver)
dn_expand (seefunctionsresolverservicenameDomain resolver)
dn_skipname (seefunctionsresolverservicenameDomain resolver)
endhostent Closes /etc/hosts (seefile gethost)
endnetent Closes /etc/networks (seefile getnet)
endnetinfo Closes /etc/networks (seefile getnetinfo)
endprotoent Closes /etc/protocols (seefile getprot)
endrpcent Closes /etc/rpc (seefile getrpcent)
endservent Closes /etc/services (seefile getserv)
endtosent Closes /etc/iptos (seefile gettos)
getdomainname (seedomaincurrentofnamesetsorGets getdomain)
gethostbyaddr (seeaddresshostforSearches gethost)

)3C(NETWORK)3C(NETWORK
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gethostbyname (seenamehostforSearches gethost)
gethostent (seeentryhostnetworkGets gethost)
gethostinfo addresshostornamehostbyentryserviceandhostnetworkGets
gethostinfo addresshostornamehostbyentryserviceandhostnetworkGets
gethostlookup (seeentryhostnetworkGets gethost)
getnetbyaddr (seeaddressbyentrynetworkforSearches getnet)
getnetbyname (seenamebyentrynetworkforSearches getnet)
getnetent (seeentrynetworkGets getnet)
getnetibyaddr (seeaddressbyentrynetworkforSearches getnetinfo)
getnetibyname (seenamebyentrynetworkforSearches getnetinfo)
getnetinfo entrynetworkGets
getprotobyname (seenameprotocolforSearches getprot)
getprotobynumber (seenumberprotocolforSearches getprot)
getprotoent inentryReads /etc/protocol (seefile getprot)
getrpcbyname entrycallprocedureremoteGets
getrpcbynumber entrycallprocedureremoteGets
getrpcent entrycallprocedureremoteGets
getservbyname (seenameserviceforSearches getserv)
getservbyport (seenumberportforSearches getserv)
getservent (seeentryserviceGets getserv)
gettosbyname (seenameServiceOfTypeforSearches gettos)
gettosent (seedatabaseServiceOfTypeinentrynextReads gettos)
herror messageserrorlookuphostProduces
hostalias (seefunctionsresolverservicenameDomain resolver)
htonl (seeorderbytenetworkandhostbetweenvaluesConverts byteorder)
htonl (seeorderbytenetworkandhostbetweenvaluesConverts byteorder)
htons (seeorderbytenetworkandhostbetweenvaluesConverts byteorder)
htons (seeorderbytenetworkandhostbetweenvaluesConverts byteorder)
inet_addr (seeaddressInternetreturnsandnotationdotInterprets inet)
inet_addr (seeaddressInternetreturnsandnotationdotInterprets inet)
inet_lnaof (seeaddressnetworklocalreturnsandaddresseshostInternetSeparates

inet)
inet_lnaof (seeaddressnetworklocalreturnsandaddresseshostInternetSeparates

inet)
inet_makeaddr (seeaddressInternetConstructs inet)
inet_netof (seenumbernetworkreturnsandaddresseshostInternetSeparates inet)
inet_netof (seenumbernetworkreturnsandaddresseshostInternetSeparates inet)
inet_network (seenumberInternetreturnsandnotationdotInterprets inet)
inet_network (seenumberInternetreturnsandnotationdotInterprets inet)
inet_ntoa (seenotationdotreturnsandaddressInternetInterprets inet)
inet_ntoa (seenotationdotreturnsandaddressInternetInterprets inet)
inet_subnetmaskof (seeaddressInternettheofsubnetReturns inet)
inet_subnetof (seeaddressInternettheofmasksubnetReturns inet)

)3C(NETWORK)3C(NETWORK
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iso_addr addressISO/OSIManipulates
iso_ntoa (seeaddressISO/OSIManipulates iso_addr)
kerberos_rpc authentication.KerberosusingcallsprocedureremoteMake(3C)
nqeapi listsformattedforfunctions(NQE)EnvironmentQueuingNetworkGeneral(3)
nqe_get_policy_list oflistformattedaretrievetoBalancer(NLB)LoadNetworktheQueries(3)

policyspecifiedamatchthathosts
nqe_get_request_ids toknownIDsrequest(NQS)SystemQueuingNetworkalloflistaReturns(3)

serverNLBspecifieda
nqe_get_request_info IDrequestNQSspecificaaboutknowninformationalloflistaReturns(3)

serverNLBspecifiedafrom
ntohl (seeorderbytenetworkandhostbetweenvaluesConverts byteorder)
ntohl (seeorderbytenetworkandhostbetweenvaluesConverts byteorder)
ntohs (seeorderbytenetworkandhostbetweenvaluesConverts byteorder)
ntohs (seeorderbytenetworkandhostbetweenvaluesConverts byteorder)
parsetos (seeinformationServiceOfTypenetworkGets gettos)
rcmd commandremoteatostreamaReturns
rcmdexec commandremoteatostreamaReturns
res_init (seefunctionsresolverservicenameDomain resolver)
res_mkquery (seefunctionsresolverservicenameDomain resolver)
res_query (seefunctionsresolverservicenameDomain resolver)
res_querydomain (seefunctionsresolverservicenameDomain resolver)
res_search (seefunctionsresolverservicenameDomain resolver)
res_send (seefunctionsresolverservicenameDomain resolver)
resolver functionsresolverservicenameDomain
rexec commandremoteatostreamaReturns
rpc callprocedureremoteaMakes
rresvport (seesocketatodescriptoraReturns rcmd)
ruserok (seeusersremoteAuthenticates rcmd)
setdomainname (seedomaincurrentofnamesetsorGets getdomain)
sethostent Opens/rewinds /etc/hosts (seefile gethost)
setnetent Opens/rewinds /etc/networks (seefile getnet)
setnetinfo Opens/rewinds /etc/networks (seefile getnetinfo)
setprotoent Opens/rewinds /etc/protocols (seefile getprot)
setrpcent entrycallprocedureremoteGets
setservent Opens/rewinds /etc/services (seefile getserv)
settosent Opens/rewinds /etc/iptos (seefile gettos)
svc_kerb_reg KerberosbeforerequiredarethattasksregistrationPerforms

(seeprocessedarerequestsauthenticationencryption-based
kerberos_rpc routine.Server(3C)).

xdr transformationdatamachine-independentAchieves
yp_all (seeinterfaceclient(NIS)serviceinformationNetwork ypclnt)
yp_bind (seeinterfaceclientNIS ypclnt)
ypclnt interfaceclientNIS

)3C(NETWORK)3C(NETWORK
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yperr_string (seeinterfaceclientNIS ypclnt)
yperr_string (seeinterfaceclientNIS ypclnt)
yp_first (seeinterfaceclientNIS ypclnt)
yp_get_default_domain (seeinterfaceclientNIS ypclnt)
yp_get_default_domain (seeinterfaceclientNIS ypclnt)
yp_master (seeinterfaceclientNIS ypclnt)
yp_match (seeinterfaceclientNIS ypclnt)
yp_next (seeinterfaceclientNIS ypclnt)
yp_order (seeinterfaceclientNIS ypclnt)
ypprot_err (seeinterfaceclientNIS ypclnt)
yp_unbind (seeinterfaceclientNIS ypclnt)

ALSOSEE

errno.h(3C), intro(3C), perror(3C)

dup(2), intro(2), open(2), pipe(2), read(2), recv(2), send(2), socket(2), write thein(2)
ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

hosts(5), icmp(4P), inet(4P), ip(4P), iptos(5), networks(5), protocols(5), services(5),
tcp(4P), udp thein(4P) ManualReferenceFilesSpecialandFormatsFileUNICOS ResearchCray,

SRpublication – 2014
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SR446 – 10.02080



NAME

nextafter, nextafterf, nextafterl – secondtheofdirectiontheinvaluenexttheReturns
argument

SYNOPSIS

hardware:IEEEwithsystemsT90CRAY

<fp.h>#include

(doublenextafterdouble x double, y);
(floatnextafterffloat x float, y);

double(longnextafterldoublelong x doublelong, y);

systems:MPPCray

<fp.h>#include

(doublenextafterdouble x double, y);

IMPLEMENTATION

macro)aas(implementedsystemsMPPCray
arithmeticfloating-pointIEEEwithsystemsT90CRAY

STANDARDS

754-1985StdANSI/IEEE
X3/TR-17:199x

DESCRIPTION

The nextafter theandmacroandfunction nextafterf and nextafterl thedeterminefunctions
afterfunction,theoftypetheinvalue,representablenext x ofdirectionthein y If. x==y functionsthe,

return y.

VALUESRETURN

aftervaluerepresentablenextthereturnfunctionsThese x ofdirectionthein y.

previouslyaofdirectiontheinvalueaafterrepresentationnextthefindtodesirablesometimesisIt
Thelarger.orsmallereithervalue,computed nextafter argumentfloating-pointsecondahavefunctions

suchindirectionthedeterminingfortestsfloating-pointincludetohavenotwillprogramthethatso
situations.

casetheFor x==y thatrecommendsstandardIEEEthe, x thatsodiffersspecificationThisreturned.be
nextafter(-0.0,+0.0) returns +0.0 and, nextafter(+0.0,-0.0) returns -0.0.

)3C(NEXTAFTER)3C(NEXTAFTER
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ALSOSEE

PointFloatingIEEESeriesT90CRAYthetoMigrating SNpublicationResearchCray, – 2194

)3C(NEXTAFTER)3C(NEXTAFTER
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NAME

nlimit – valueslimitresourceobtainingorsettingtointerfaceanProvides

SYNOPSIS

<errno.h>#include
<sys/category.h>#include
<sys/resource.h>#include

(intnlimitint id *resclimstruct, rptr);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionCRI

DESCRIPTION

The nlimit thefrominformationlimitresourcevieworestablishtomeansaprovidesinterfacelibrary
arguments:followingtheonbasedkernel

DescriptionArgument
id The pid, sid or, uid thetocorresponding resclim field resc_category 0A.

currenttheindicates pid, sid or, uid.
rptr thetopointerA resclim Thestructure. resclim whichtostructure rptr points

seelist,completea(formembersfollowingtheincludes
/usr/include/sys/resource.h):

{mcliresuctstr
*/PUL_Cof:One/*e;urcesoc_rresint
*/CSPROESSC_SID,C_U,ESSC_S,ROCC_Pof:One/*y;goratec_cresint

*/FT_SOL_TRD,_HAL_Tof:One/*;ypec_tresint
*/NTPOIECK_CHL_AE,NATRMI_TEL_Aof:One/*on;ctic_aresint
*/duseceourresofuntamotrenCur/*;sedc_uresint

S];YPEIMT_NLe[Raluc_vresint
*/foruevalitlimceourrestrenCur/*
*/FT_SOL_TANDRD_HAL_T/*

};

The resclim Thelimits.resourcevieworestablishtousedfieldscontainsstructure nlimit setsfunction
callsandittopassedparametersthetoaccordingstructuretheup setlim(2) orvalues,limitchangeto

getlim(2) values.limitaboutinformationobtainto

)3C(NLIMIT)3C(NLIMIT
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LimitsResourceObtaining
thesetmustYou resclim fieldsstructure resc_resource, resc_category and, resc_type to

Thevalues.limitreturn resc_resource CPUonlyCurrently,queried.betoresourcetherepresentsfield
ofvaluethetherefore,supported;areresources resc_resource bemust L_CPU The. resc_category

arevaluesAcceptablequeried.bewillthatresourceofcategorytheidentifies C_PROC, C_SESS, C_UID,
and C_SESSPROCS follows:as,

DescriptionValue
C_PROC limitsprocessReturns
C_SESS limitssessionReturns
C_UID limitsuserReturns
C_SESSPROCS sessiontheforlimitsprocessdefaultReturns

The resclim field resc_category thewhetherdetermines id aisargument pid, sid or, uid The.
resc_category of C_SESSPROCS arequires sid.

thesetmustYou resc_type tofield NULL limits.itsreturnto

succeeds,calltheIf nlimit theininformationmissingtheinfills resclim theincludingstructure,
fields:following

DescriptionField
resc_action ofvalueaReturns L_A_TERMINATE or L_A_CHECKPOINT islimithardaWhen.

termination.beforecheckpointedisprocessthewhetherdeterminesvaluethisreached,
resc_used Forcall.theoftimetheataccumulatedcurrentlyresourceofamounttheReturns L_CPU,

accumulated.secondsCPUofamounttheisvaluethis
resc_value[R_NLIMTYPES]

Thevalues.twoReturns resc_value[L_T_HARD] andlimit,resourcehardtheisfield
resc_value[L_T_SOFT] limit.resourcesofttheis

LimitsResourceSetting
allvalue,limitasetTo resclim betovalueasetTonull.aorvalueaeithertosetbemustfields

useunlimited, CPUUNLIM usenull,betovalueasetTo. NULL.

theinfieldstheofeachdescribeslistfollowingThe resclim values:acceptabletheirandstructure

DescriptionField
resc_resource CPUonlyCurrently,established.bewilllimitawhichforresourcetheRepresents

ofvaluethetherefore,supported;areresources resc_resource bemust L_CPU.
resc_category Theset.bewillthatresourceofcategorytheIdentifies resc_category determines

thewhether id aisargument pid, sid or, uid arevaluesAcceptable. C_PROC, C_SESS,
C_UID and, C_SESSPROCS The. resc_category of C_SESSPROCS arequires
sid follows:descriptionshortA.
C_PROC limitsprocessSets
C_SESS limitssessionSets
C_UID limitsuserSets
C_SESSPROCS sessiontheforlimitsprocessdefaultSets

)3C(NLIMIT)3C(NLIMIT
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resc_type are:valuesAcceptableset.bewillthatlimitoftypetheIdentifies L_T_HARD and
L_T_SOFT.

resc_action checkpointedisprocessthewhetherdeterminesvaluethisreached,islimithardaWhen
arevaluesAcceptabletermination.before NULL, L_A_TERMINATE or,

L_A_CHECKPOINT thesetyouIf. resc_action tofield L_A_TERMINATE or
L_A_CHECKPOINT the, resc_type bemust L_T_HARD.

resc_used thewithusedNot nlimit isvalueacceptableonlythelimits;settingwhencall NULL.
resc_value[R_NLIMTYPES]

fieldthesetlimits,hardsetTo resc_type to L_T_HARD invalueaplaceand
resc_value[L_T_HARD] fieldthesetlimits,softsetTo. resc_type to
L_T_SOFT invalueaplaceand resc_value[L_T_SOFT] invaluesThe.
resc_value[R_NLIMTYPES] for L_CPUresc_resource seconds.inbemust

ofoneonlysetcanYou resc_value[L_T_HARD] or resc_value[L_T_SOFT]
eachwith nlimit call.

The nlimit theinupdatedisinformationnoandfailsfunction resclim limitsresourcenoorstructure
occur:conditionserrorfollowingtheofmoreoroneifsetare

DescriptionCodeError
EFAULT forspecifiedaddressThe rptr invalid.was
EINVAL valid.notisthatvalueacontainsargumentstheofOne
EPERM user.superaofthatnotisprocessrequestingtheofIDuserThe
EPERM allowed.notisthisprocess;systemaonlimitachangetomadewasattemptAn
ESRCH request.thematchedthatfoundwereprocessesNo

NOTES

ofdescriptionfunctionalA nlimit inis nlimit(1).

VALUESRETURN

theandsucceeded,callthethatindicates0ofvalueacompletion,successfulOn resclim wasstructure
ofvalueaOtherwise,values.returnedappropriatewithinfilled – andreturned,is1 errno indicatetosetis

error.the

EXAMPLES

theofexecutiontheshowsexamplefollowingThe nlimit function:

.h>dio<stdeclu#in

.h>rno<erdeclu#in
>e.hurcesos/r<sydeclu#in
>y.hgorates/c<sydeclu#in

...

n;retint

)3C(NLIMIT)3C(NLIMIT
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r;mcliresuctstr
tr;*rpmcliresuctstr

&r;=rrpt

...

/*
itslimscesprotrencururnrettoldsfieupSet*

*/
PU;L_C=eurcesoc_rresr->rpt

;ROCC_P=ygoratec_cresr->rpt
L;NUL=ypec_tresr->rpt

r);rpt(0,mitnli=nret
{-1)==tn(reif

;no)errn",%d\noerrhwitledfaitimi"nlrr,tdef(sintfpr
}

...

/*
ionactdhartheandsondsec400toitlimdharscesprotrencurSet*

t.oinckpcheto*
*/

PU;L_C=eurcesoc_rresr->rpt
;ROCC_P=ygoratec_cresr->rpt
RD;_HAL_T=ypec_tresr->rpt

NT;POIECK_CHL_A=onctic_aresr->rpt
;400=D]HAR_T_e[Laluc_vresr->rpt

r);rpt(0,mitnli=nret
{-1)==tn(reif

;no)errn",%d\noerrhwitledfaitimi"nlrr,tdef(sintfpr
}

ALSOSEE

nlimit thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

getlim(2), setlim thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

NLIMIT thein(3F)

)3C(NLIMIT)3C(NLIMIT
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NAME

nlist – listnamefromentriesGets

SYNOPSIS

<nlist.h>#include

*(charnlistint filename *nliststruct, nl);

IMPLEMENTATION

systemsPVPCray

STANDARDS

extensionAT&T

DESCRIPTION

The nlist bytopointedisnamewhosefileexecutabletheinlistnametheexaminesfunction filename,
ofarraytheinthemputsandvalues,oflistaextractsselectively nlist whichtostructures nl Thepoints.

listname nl islistThevalues.andtypes,variables,ofnamescontainsthatstructuresofarrayanofconsists
variableEachstructure.theofpositionnametheinispointernullais,thatname;nullawithterminated

itsinfieldsremainingthefound,isnametheIffile.theoflistnametheinuplookedisname nlist are
0.tosetarefieldsthefound,notisnametheIftable.symbolthefromvaluescorrespondingthewithfilled

seestructure,tablesymboltheofdiscussionaFor relo(5).

theinkeptlistnamesystemtheexaminingforusefulisfunctionThis /unicos programsway,thisInfile.
current.arethataddressessystemobtaincan

NOTES

The nlist headerinstructure nlist.h structuretablesymbolactualthetoexactlycorrespondnotdoes
the(compare nlist thewithstructure gse headerinstructure symbol.h The). nlist usedisstructure

compatibility.andconvenienceforprimarily

VALUESRETURN

tosetareentriestypealllist,namevalidacontainnotdoesitiforreadbecannotfiletheIf 0.

error,On nlist returns – 0.returnsitotherwise,1;

ALSOSEE

relo thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014

)3C(NLIST)3C(NLIST
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NAME

nl_langinfo – informationlanguagetoPoints

SYNOPSIS

<langinfo.h>#include

(nl_item*nl_langinfochar item);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4

DESCRIPTION

The nl_langinfo particularthetorelevantinformationcontainingstringatopointerareturnsfunction
theofvaluesandnamesconstantmanifestThelocale.program’stheindefinedareaculturalorlanguage

item theindefinedareargument langinfo.h topointerareturnsfollowingtheexample,Forfile.header
stringthe Dom andPortuguese,islanguageidentifiedtheif Sun English:islanguageidentifiedtheif

_1)DAY(ABfoginlannl_

theinareallnoted,otherwiseUnlessconstants.definedcurrentlytheareFollowing LC_TIME category.

MeaningConstant
CODESET name.Codeset LC_TIME category.
D_T_FMT timeanddateformattingforString
D_FMT stringformatDate
T_FMT stringformatTime
T_FMT_AMPM stringformattimep.m.ora.m.
AM_STR affixmeridianAnte
PM_STR affixmeridianPost
DAY_1 Sunday)example,(forweektheofdayfirsttheofName
DAY_2 weektheofdaysecondtheofName
DAY_3 weektheofdaythirdtheofName
DAY_4 weektheofdayfourththeofName
DAY_5 weektheofdayfifththeofName
DAY_6 weektheofdaysixththeofName
DAY_7 weektheofdaysevenththeofName
ABDAY_1 weektheofdayfirsttheofnameAbbreviated
ABDAY_2 weektheofdaysecondtheofnameAbbreviated
ABDAY_3 weektheofdaythirdtheofnameAbbreviated
ABDAY_4 weektheofdayfourththeofnameAbbreviated

NL_ NL)3C(LANGINFO _ )3C(LANGINFO
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ABDAY_5 weektheofdayfifththeofnameAbbreviated
ABDAY_6 weektheofdaysixththeofnameAbbreviated
ABDAY_7 weektheofdaysevenththeofnameAbbreviated
MON_1 yeartheofmonthfirsttheofName
MON_2 monthsecondtheofName
MON_3 monththirdtheofName
MON_4 monthfourththeofName
MON_5 monthfifththeofName
MON_6 monthsixththeofName
MON_7 monthsevenththeofName
MON_8 montheighththeofName
MON_9 monthninththeofName
MON_10 monthtenththeofName
MON_11 monthelevenththeofName
MON_12 monthtwelfththeofName
ABMON_1 monthfirsttheofnameAbbreviated
ABMON_2 monthsecondtheofnameAbbreviated
ABMON_3 monththirdtheofnameAbbreviated
ABMON_4 monthfourththeofnameAbbreviated
ABMON_5 monthfifththeofnameAbbreviated
ABMON_6 monthsixththeofnameAbbreviated
ABMON_7 monthsevenththeofnameAbbreviated
ABMON_8 montheighththeofnameAbbreviated
ABMON_9 monthninththeofnameAbbreviated
ABMON_10 monthtenththeofnameAbbreviated
ABMON_11 monthelevenththeofnameAbbreviated
ABMON_12 monthtwelfththeofnameAbbreviated
ERA segmentdescriptionEra
ERA_D_FMT stringformatdateEra
ERA_D_T_FMT stringformattimeanddateEra
ERA_T_FMT stringformattimeEra
ALT_DIGITS digitsforsymbolsAlternative
RADIXCHAR character.Radix LC_NUMERIC category.
THOUSEP thousands.forSeparator LC_NUMERIC category.
YESEXPR expression.responseAffirmative LC_MESSAGES category.
NOEXPR expression.responseNegative LC_MESSAGES category.
YESSTR queries.yes/noforresponseAffirmative LC_MESSAGES category.
NOSTR queries.yes/noforresponseNegative LC_MESSAGES category.
CRNCYSTR byprecededsymbol,Currency – theif+value,thebeforeappearshouldsymboltheif

orvalue,theafterappearshouldsymbol . radixthereplaceshouldsymboltheif
character. LC_MONETARY category.

NL_ NL)3C(LANGINFO _ )3C(LANGINFO
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VALUESRETURN

defined,notisdatainformationlanguagewherelocaleaIn nl_langinfo thetopointerareturns
locales,allInlocale.POSIXtheinstringcorresponding nl_langinfo emptyantopointerareturns

ifstring item valid.notisthatsettingacontains

ALSOSEE

localeconv(3C), setlocale(3C)

nl_types.h thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS ResearchCray,
SRpublication – 2014
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NAME

NLOCKOFF – taskcallingthetocontrolreturnsandlocknestedaClears

SYNOPSIS

NLOCKOFF(CALL name)

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

NLOCKOFF Whentask.callingthetocontrolreturnsandlocknestedaclears NLOCKOFF thecalled,is
locktheClearinglock.theclearstaskthelevel,nestactivelasttheisthisIfdecremented.islevelnesting

callingtaskthetotransparentisthisbutexecution,resumetotaskanotherallowmay NLOCKOFF.
NLOCKOFF bysetbeenhasthatlockacleartocalledbealwaysmust NLOCKON(3F).

routine:thisforargumentvalidaisfollowingThe

DescriptionArgument
name theiswordsecondtheandlock,theiswordfirstthearray;integer2-wordaofName

level.nesting

ALSOSEE

NLOCKON(3F)

)3F(NLOCKOFF)3F(NLOCKOFF
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NAME

NLOCKON – taskcallingthetocontrolreturnsandlocknestedaSets

SYNOPSIS

NLOCKON(CALL name)

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

NLOCKON whensetalreadyislocktheIftask.callingthetocontrolreturnsandlocknestedasets
NLOCKON islevelnestingthelock,theholdsalreadytaskthisIfchecked.isIDtaskthecalled,is

suspendedistaskthelock,theholdnotdoestaskthisIftask.callingthetoreturnscontrolandincremented,
code.userofexecutionresumesnextitwhenlockthesetsthentaskThislock.theclearstaskanotheruntil

placingthatmeansThis NLOCKON executedisregiontheincodethethatensuresregioncriticalabefore
lock.thetoaccessuniquehastaskthewhenonly NLOCKON ofinsteadusedbeshould LOCKON for(3F)

boundaries.subroutineacrossusuallynested,bemayregionscriticalwherecodes NLOCKOFF must(3F)
thebysetbeenhasthatlockacleartocalledbealways NLOCKON routine.

routine:thisforargumentvalidaisfollowingThe

DescriptionArgument
name theiswordsecondtheandlock,theiswordfirstthearray;integer2-wordaofName

level.nesting

CAUTIONS

The LOCKTEST thetocallsforusedbecannotlocksameThelocks.nestedonusedbecannotroutine(3F)
LOCKON and(3F) NLOCKON aborts.jobinresultsituationsTheseroutines.(3F)

)3F(NLOCKON)3F(NLOCKON
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EXAMPLES

TIMULAMOGRPRO
(2)KWDLOCREGEINT

0)100TA(LDAREAREGEINT
TALDAREA,KWDLOC/TSTLTI/MUMONCOM

...C
)KWDLOCGN(KASLOCLCAL

...C
WD)OCKN(LCKONLOLCAL

00,10I=1100DO
0)GE.I).TA(LDAREAIF(

I)IT(FIXLCAL
EELS

0I)=TA(LDAREA
IFEND
UETINCON100

)KWDLOCFF(CKONLOLCAL
...C

00,10I=1200DO
I)IT(FIXLCAL

UETINCON200
...C
END

X)IT(FIXETINROUSUB
XREGEINT

WD)OCKN(LCKONLOLCAL
),50(X)ATAALD(REMAXX)=TA(LDAREA

)KWDLOCFF(CKONLOLCAL
URNRET

END

ALSOSEE

LOCKON(3F), NLOCKOFF(3F)

)3F(NLOCKON)3F(NLOCKON
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NAME

numeric_lim – headerslimitsnumericaltoIntroduction

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

ofmanyparameters,andlimitsnumericaltoexpandthatmacrossimpleprovideheaderslimitsnumericalThe
dataforvaluesminimumandmaximumspecifymacrostheofManyvalues.machine-specificarewhich

Usevalue.specifictheknowtoneednotdoYouvalues.correcttheyougivesmacrostheseUsingtypes.
program.yourofportabilitytheincreasesgreatlyalsomacrostheseof

HEADERSASSOCIATED

<limits.h>
<float.h>
<values.h>

FUNCTIONSASSOCIATED

UtilityGeneraltheandMathematicstheinprimarilyareheaderstheseinvaluestheusethatFunctions
Seesections. math and(3C) utilities functions.oflistafor(3C)

ALSOSEE

math(3C), utilities(3C)

NUMERIC_ NUMERIC)3C(LIM _ )3C(LIM
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NAME

_pack, _unpack – words64-bitCrayto/frombytes8-bitunpacksorPacks

SYNOPSIS

<stdlib.h>#include

*long(const_packlong up *char, cp long, bc long, tc);

*char(const_unpacklong cp long, *up long, bc long, tc);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionCRI

DESCRIPTION

forused,becanTheywords.64-bitCrayto/frombytes8-bitunpackorpackfunctionsvectorizedThese
lineatobufferpackedafromlinesunpackorbuffer,packedatobufferlineafromlinespacktoexample,

word.perbytes8containsbufferpackedaandword,perbyteonecontainsbufferlineAbuffer.
follows:asareArguments

up right-justifiedonebuffer,thisfromretrievedarebytespacking,Whendata.unpackedtoPointer
word.perbyteright-justifiedonebuffer,thisinplacedarebytesunpacking,Whenword.perbyte

cp Whenword.perbytes8buffer,thisinplacedarebytespacking,Whendata.packedtoPointer
notneedunpackingandPackingword.perbytes8buffer,thisfromretrievedarebytesunpacking,

boundary.wordaonendorstart

bc frompacktobytesofnumbertheisthispacking,Whencount.Byte up to cp aexcluding,
tobytesofnumbermaximumtheisthisunpacking,Whenspecified.ifcharacter,termination

fromunpack cp to up terminatesencountered,ifandspecifiedifcharacter,terminationA.
exhausted.iscountbytethebeforeunpacking

tc willthatcharacterterminationatocorrespondingvalueIntegerinteger).(ancharacterTermination
optionalanisThisbytes.packedtheofendthetoappendedbewillwhichorunpackingterminate

isvalueitsiforomittedisitIfparameter. – afteronlyterminatedbewillunpacking1, bc arebytes
characters.anyappendnotwillpackingandunpacked

VALUESRETURN

aandplacetakesprocessingNo – true:areconditionsfollowingtheofanyifreturnedis1

• bc 0.thanlessis

• tc through0rangetheinbemust(itinvalidis UCHAR_MAX 1).or

_ )3C(PACK _ )3C(PACK
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• arguments.threethanfewerwithcalledisroutineThe

unpackedorpackedbytesofnumbertheandplacetakesprocessingtrue,notareconditionsprecedingtheIf
norunpackednotisencountered,ifandspecifiedifcharacter,terminationtheunpacking,Whenreturned.is

isandpackedisspecified,ifcharacter,terminationthepacking,Whenbyte.unpackedaascounteditis
byte.packedaascounted

EXAMPLES

frombytesunpacksexampleThis1:Example char_buffer to line_buffer The. _unpack()
(characternew-lineauntilorbytes80unpacksroutine ’ Thefirst.occurswhicheverencountered,is0)

variableTheunpacked.benotwillencountered,isitifcharacter,new-line nb ofnumberthecontainwill
unpackedactuallybytes

nb;int
;ferbufne_*liglon

;ferbufar_*chrchaedignuns

’);’\n80,er,uffe_blinr,ffe_buhark(cpac_un=nb

frombytes80packsexampleThis2:Example words to chars toappendedischaracterterminationNo.
bytes.theofendthe

nb;int
;80]ds[worglon

;80]rs[charchaedignuns

;-1)80,rs,chads,worck(_pa=nb

_ )3C(PACK _ )3C(PACK
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NAME

password – functionssecurityandpasswordtoIntroduction

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

passwordsaffectingresourcessystembasicaccessingformeansprovidefunctionssecurityandpasswordThe
security.systemand

HEADERSASSOCIATED

<grp.h>
<pwd.h>
<rpc/netdb.h>
<stdlib.h>
<sys/sitesec.h>
<sys/types.h> (see sys_types.h)
<udb.h>

FUNCTIONSASSOCIATED

acid2nam
(seenamestoIDsMaps id2nam)

acidnamfree
(seenamestoIDsMaps id2nam)

addudb
(seefunctionsaccessdatabaseuserofLibrary libudb)

deleteudb
(seefunctionsaccessdatabaseuserofLibrary libudb)

endgrent
(seeentryfilegroupGets getgrent)

endpwent
(seeentryfilepasswordGets getpwent)

endrpcent
(seeentry(RPC)callprocedureremoteGets getrpcent)

endudb
(seefunctionsaccessdatabaseuserofLibrary libudb)

)3C(PASSWORD)3C(PASSWORD
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fgetgrent
(seeentryfilegroupGets getgrent)

fgetpwent
(seeentryfilepasswordGets getpwent)

getgrent
entryfilegroupGets

getgrgid
(seeentryfilegroupGets getgrent)

getgrnam
(seeentryfilegroupGets getgrent)

getpass
passwordaReads

getpwent
entryfilepasswordGets

getpw UIDfromnameGets

getpwnam
(seeentryfilepasswordGets getpwent)

getpwuid
(seeentryfilepasswordGets getpwent)

getrpcbyname
(seeentry(RPC)callprocedureremoteGets getrpcent)

getrpcbynumber
(seeentry(RPC)callprocedureremoteGets getrpcent)

getsysudb
(seefunctionsaccessdatabaseuserofLibrary libudb)

gettrustedudb
(seefunctionsaccessdatabaseuserofLibrary libudb) getudbchain databaseuserofLibrary

(seefunctionsaccess libudb) getudb (seefunctionsaccessdatabaseuserofLibrary libudb)

getudbnam
(seefunctionsaccessdatabaseuserofLibrary libudb)

getudbstat
(seefunctionsaccessdatabaseuserofLibrary libudb)

getudbuid
(seefunctionsaccessdatabaseuserofLibrary libudb)

gid2nam
(seenamestoIDsMaps id2nam)
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gidnamfree
(seenamestoIDsMaps id2nam)

initgroups
listaccessgroupInitializes

lockudb
(seefunctionsaccessdatabaseuserofLibrary libudb)

nam2acid
(seenamestoIDsMaps id2nam)

nam2gid
(seenamestoIDsMaps id2nam) nam2uid (seenamestoIDsMaps id2nam)

putpwent
entryfilepasswordWrites

rewriteudb
(seefunctionsaccessdatabaseuserofLibrary libudb) secbits patternbitaReturns

(seenamespermissionorflags,categories,compartments,securityofnamesrepresenting
secnames)

secnames
namespermissionorflags,categories,compartments,securityoflistaReturns

secnums
(seeclassorlevelsecuritygivenofvaluenumericReturns secnames)

secwords
(seevaluenumericcorrespondingitsgivenclassorlevelsecurityReturns secnames)

setdomainname
(seedomaincurrentofnameSets getdomainname)

setgrent
(seeentryfilegroupGets getgrent)

setpwent
(seeentryfilepasswordGets getpwent)

setrpcent
(seeentry(RPC)callprocedureremoteGets getrpcent)

setudb
(seefunctionsaccessdatabaseuserofLibrary libudb)

setudbpath
(seefunctionsaccessdatabaseuserofLibrary libudb)

udbisopen
(seefunctionsaccessdatabaseuserofLibrary libudb)
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uid2nam
(seenamestoIDsMaps id2nam)

unlockudb
(seefunctionsaccessdatabaseuserofLibrary libudb)

zeroudbstat
(seefunctionsaccessdatabaseuserofLibrary libudb(3C))

ALSOSEE

file(3C), libudb(3C), message(3C), network(3C), multic(3C), terminal introductory(all(3C)
functions)servicesystemoperatingothertopages

ManualReferenceFilesSpecialandFormatsFileUNICOS SRpublicationResearchCray, – 2014
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NAME

pathname – pathspecifiedafromnamepathtrueaComputes

SYNOPSIS

<sys/types.h>#include
<pathlib.h>#include
<errno.h>#include

**pathname(charchar path mls_t, label unsigned, flags *unsigned, pathinfo)

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The pathname inspecifiednamepathatranslatesroutine path references,linksymboliccontainmaythat
andreferences,(MLD)directorymultilevel . or .. file.specifiedthetopathtrueaintoreferences

The label references.MLDresolvingwhenusedbetolabelsecuritythespecifytocallertheallowsargument
is,(thatpassedislabelsecuritynullaIf 0(mls_t) aIfused.isprocesscurrenttheoflabelsecuritythe),

securityprocesscurrenttheofinsteadusedislabelsecurityspecifiedthepassed,islabelsecuritynonnull
label.securitydifferentaatrequestshandlemustcallerthewhenusefulbecanThislabel.

The flags becanflagsfollowingTheexpansion.theofnaturethecontroltocallertheallowsargument
tocallanyincombined pathname:

DescriptionFlag
PN_ABSOLUTE isflagthisIf ON, pathname path,absoluteantopathspecifiedtheresolvesalways

isflagthisIfrelative.orabsoluteispathspecifiedthewhetherofregardless OFF,
pathname path.absoluteanproducetotrynotdoes

thatlinksymbolicaispaththeofcomponentsomeorabsoluteisinpassedpaththeIf
absolute,becometopaththecauses pathname ifevenpathabsoluteanproduces

PN_ABSOLUTE is OFF relative,istranslationtheofresulttheIf. pathname produces
ifpathrelativea PN_ABSOLUTE is OFF.

PN_FULLMLD isflagthisIf ON symbolicmultilevelaispathresultingtheofcomponentfinaltheand
link, pathname thisIfsubdirectory.labeledthetooutcomponentlasttheexpands

isflag OFF conditions,sametheunder pathname ofrootthetopaththeresolvesonly
MLD.the

ifexample,For /tmp tolinksymbolicmultilevelais /tmp.mld and pathname is
resolvetocalled /tmp thewith PN_FULLMLD zeroawithlabelaandflag

level,zeroandsetcompartment pathname returns /tmp.mld/000 sametheUnder.
theifcircumstances, PN_FULLMLD isreturnedpaththeused,notisflag /tmp.mld.

)3C(PATHNAME)3C(PATHNAME
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PN_NOFOLLOW isflagthisIf ON aorlinksymbolicaispathresultingtheofcomponentfinaltheand
link,symbolicmultilevel pathname flagthisIfcomponent.finaltheexpandnotdoes

is OFF, pathname itlinkssymbolicmultilevelandlinkssymbolicallfollows
resolvingwhenencounters path.

ifexample,For /usr/symlink tolinksymbolicais /usr/target and pathname
resolvetocalledis /usr/symlink thewith PN_NOFOLLOW isreturnedpaththeflag,

/usr/symlink theWithout. PN_NOFOLLOW isreturnedpaththeflag,
/usr/target.

PN_KEEPERR isflagthisIf ON and pathname resolvingwhileerrorofkindsomeencounters path,
pathname isflagthisIferror.theproducedthatpaththecontainingbufferareturns
OFF, pathname error.onpointernullareturns

forpossibleisIt pathname isflagthisifevenpointernullareturnto ON canThis.
Theprogram.callingthewithincorruptionorexhaustionmemorydynamicfromresult

thewhenevenreturnnullahandlemustcaller PN_KEEPERR specified.isflag

The pathinfo whichintospaceatopointeraprovidesargument pathname describethatflagsplacecan
translatingwhileencounteredconditions path forpassedispointernullaIf. pathinfo notareflagsthese,

bytopointedlocationtheinsetbecanflagsfollowingThecaller.thetoreturned pathinfo fromreturnon
pathname:

DescriptionFlag
PI_MLSLINK ofcomponentfinalThe path link.symbolicmultilevelatoresolves
PI_NOTTHERE ofcomponentfinalthebyspecifiedfileThe path paththebutexist,actuallynotdoes

component.lastthetoupsuccessfulwastranslation
PI_ERROR oftranslationduringoccurrederrorAn path ofvalueThe. errno error.thedescribes

WARNINGS

The pathname callsroutine stat(2), lstat and(2), readlink aAscalls.systemotheramong(2),
unavailable.isresourcesystemfileneededaifhangorsleepmayitresult,

VALUESRETURN

If pathname byallocatedisthatbufferatopointerareturnsitpath,providedthetranslatinginsucceeds
pathname using malloc callerthebyreleasedbecanbufferThispath.translatedthecontainsand(3C)
using free tocallEach(3C). pathname anyofcontentstheaffectnotdoesandbuffernewaallocates

buffer.returnedpreviously

If pathname theIfpointer.nullareturnsnormallyitpath,specifiedthetranslatetofails PN_KEEPERR
andspecifiedisflag pathname path,specifiedthetranslatetofails pathname bufferatopointerareturns

fail.totranslationthecausedthatfiletheofnamethecontaining

If pathname ifevenpointernullareturnsitbuffer,aallocatetounableis PN_KEEPERR nullasoset,is
callers.allbyhandledbemustreturn

)3C(PATHNAME)3C(PATHNAME
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theofsettingtheofRegardless PN_KEEPERR ifflag, pathname thesetsitfails, PI_ERROR theinflag
byspecifiedlocation pathinfo variableglobalthesetsand errno error.theindicateto

EXTENSIONSFORTRAN

None.

EXAMPLES

thatwaysdifferentseveralshowsexamplefollowingThe pathname Thepaths.resolvetocalledbecan
differentthreeinpathnameaaseachresolvingline,commandtheonargumentsallthroughrunsprogram

waysdifferentthedemonstratetoexamplenextthetothroughfallFailuresresult.eachprintingandways
byhandledbemayfailurethat pathname.

.h>dio<stdeclu#in

>s.hypes/t<sydeclu#in
h>ib.thl<padeclu#in

.h>rno<erdeclu#in

gv),arrgcn(amai
c;argint

];gv[*arrcha
{

t;sul*rercha
o;infedignuns
s;errint

i;int

{)++ic;arg<i1;=(ifor
/*

hpatveatirelaasmehnapatdatensltratheainObt*
it.ntpriandionansexpMLDlfulhwit*

*/
");s\nMLDlfulhwitntiooluresetivela("Rntfpri

t);dou(stushffl

;fo)&inD,LMLFULPN_)0,s_t(ml],v[iargme(hnapat=ultres
{)*)0ar(ch==tsul(reif

]);v[iarg",’’%sforledfaiamethn"parr,tdef(sintfpr
);(""rorper

1;=serr
{eels}

);ultres",s\n("%ntfpri
;lt)esue(rfre

}
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/*
lfulhwithpatteoluabsanasmehnapattheainObt*

it.ntpriandionansexpMLD*
*/

");s\nMLDlfulhwitntioolureselutbso("Antfpri
t);dou(stushffl

;fo)&inD,LMLFULPN_|TEOLUABSPN_)0,s_t(ml],v[iargme(hnapat=ultres
{)*)0ar(ch==tsul(reif

]);v[iarg",’’%sforledfaiamethn"parr,tdef(sintfpr
);(""rorper

1;=serr
{eels}

);ultres",s\n("%ntfpri
;lt)esue(rfre

}

/*
lfulhwithpatteoluabsanasmehnapattheainObt*

elurfaionmehnapatledfaithegvinserpre,ionansexpMLD*
.ultresthentpriand*

*/
");h\npatorerrgpinkees,MLDlfuln,tioolureselutbso("Antfpri

)0,s_t(ml],v[iargme(hnapat=ultres
;fo)&inD,LMLFULPN_|TEOLUABSPN_|RPERKEEPN_

/*
had3)me(hnapatecasin,urnretlnulaforckchestFir*

.ferbufurnretitsgtinocaalleubltro*
*/

{)*)0ar(ch==tsul(reif
]);v[iarg",’’%sforledfaiamethn"parr,tdef(sintfpr

);(""rorper
1;=serr

ue;tincon
}

/*
gs.flafo’’intheinntioicaindorerranforckcheNow*

*/
{0)!=OR)ERRPI_&nfo((iif

]);v[iarg",’’%sforledfaiamethn"parr,tdef(sintfpr
);(""rorper

1;=serr
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{eels}
);ultres",s\n("%ntfpri

}
;lt)esue(rfre

}
);rrst(eexi

}

ALSOSEE

errno.h(3C), free(3C), malloc(3C), mldname(3C), mls_create(3C), mls_free(3C)

lstat(2), readlink and(2), stat thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,
SRpublication – 2012

)3C(PATHNAME)3C(PATHNAME
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NAME

perror, sys_errlist, sys_nerr – messageserrorsystemGenerates

SYNOPSIS

<stdio.h>#include

*char(constperrorvoid s);

<errno.h>#include

];*sys_errlist[charextern

sys_nerr;intextern

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

(ISO/ANSI perror only)
(extensionAT&T sys_errlist and sys_nerr)

DESCRIPTION

The perror errorlastthedescribesthatmessageaoutputerrorstandardtheonproducesfunction
stringargumentThefunction.libraryorsystematocalladuringencountered s colonathenfirst,printedis

stringargumenttheuse,mostofbeTocharacter.newlineaandmessagethebyfollowedblank,aand
fromtakenisnumbererrorTheerror.theincurringprogramtheofnametheincludeshould errno which,

made.arecallserror-freewhenclearednotbutoccurerrorswhensetis

messages,offormattingvariantsimplifyTo sys_errlist youprovided;isstrings,messageofarrayan,
usecan errno character.newlinethewithoutstringmessagethegettotablethisinindexanas

Argument sys_nerr checked,beshouldit1;plustabletheinforprovidednumbermessagelargesttheis
table.thetoaddedaretheybeforesystemthetoaddedbemaycodeserrornewbecause

ALSOSEE

intro thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

GuideProgrammer’sSystemMessageCray SGpublicationResearchCray, – 2121

)3C(PERROR)3C(PERROR
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NAME

popen, pclose – processafromortopipeaInitiates

SYNOPSIS

<stdio.h>#include

*char(const*popenFILE command *charconst, mode);

*(FILEpcloseint stream);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

POSIX

DESCRIPTION

toargumentsThe popen commandshellarespectively,contain,thatstringsnull-terminatedtopointersare
eithermode,I/Oanandline "r" orreadingfor "w" Thewriting.for popen betweenpipeacreatesfunction

I/OtheIfpointer.streamaisreturnedvalueTheexecuted.betocommandtheandprogramcallingthe
ismode "w" filethetowritingbycommandtheofinputstandardthetowritecanyou, stream I/Otheif;
ismode "r" filethefromreadingbycommandtheofoutputstandardthefromreadcanyou, stream.

byopenedstreamA popen byclosedbeshould pclose toprocessassociatedtheforwaitswhich,
command.theofstatusexitthereturnsandterminate

ausecanyoushared,arefilesopenBecause mode "r" aandfilterinputanascommand mode "w" command
filter.outputanas

byreturnedstatustheexecuted,becannotshelltheIf pclose usingterminatedshelltheifassametheis
_exit(127).

CAUTIONS

withopenedprocesstheandprocess,originaltheIf popen file,commonawriteorreadconcurrently,
anwithproblemsforestallToup.mixedallgetsbufferingthebecauseI/O,buffereduseshouldneither

withis,(thatcarefullybuffertheflushfilter,output fflush(3C)).

VALUESRETURN

theaccessed.becannotshelltheiforcreated,becannotprocessesorfilesIf popen nullareturnsfunction
previously.describedaspointerstreamareturnsitOtherwise,pointer.

)3C(POPEN)3C(POPEN
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return,successfulOn pclose otherwise,command;theranthatshelltheofstatusterminationthereturns
pclose returns -1 setsand, errno error.theindicateto

ALSOSEE

fclose(3C), fflush(3C), fopen(3C), system(3C)

pipe(2), vfork(2), waitpid thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,
SRpublication – 2012

)3C(POPEN)3C(POPEN
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NAME

pow, powf, powl, cpow – powergivenatovaluespecifiedtheRaises

SYNOPSIS

<math.h>#include
<complex.h>#include function(for cpow only)

(doublepowdouble x double, y);

(floatpowffloat x float, y);

double(longpowldoublelong x doublelong, y);

complex(doublecpowcomplexdouble x complexdouble, y);

IMPLEMENTATION

(systemsResearchCrayAll pow, cpow only)
(systemsMPPCray powf only)
(systemsPVPCray powl only)

STANDARDS

(ISO/ANSI pow only)
others)(allextensionCRI

DESCRIPTION

The pow, powf, powl and, cpow computefunctions x powerthetoraised y for double, float, long
double and, complexdouble ifoccurserrordomainArespectively.numbers, x andnegativeis y is

whenrepresentedbecannotresulttheifoccursalsoerrordomainAvalue.integralannot x and0is y is
occur.mayerrorrangeA0.toequalorthanless

extendedincompilerCStandardCraythebycompiledisfunctionsthesetocallscontainingcodeWhen
done,notischeckingdomainmode, errno callerthetoreturnnotdofunctionstheanderror,onsetnotis

T90CRAYOnfile.coreaandtracebackaproducingaborts,programtheoccurs,erroranIferror.on
mode,extendedinonly,arithmeticfloating-pointIEEEwithsystems errno dofunctionsthebutset,notis

correspondingtheseeinformation,moreForerror.oncallerthetoreturn libm example,(forpageman
POW(3M)).

theSpecifying cc optioncommand-line(1) stdc-h ormode)conformancestrict(signifying
matherr=errno-h setchecking,rangeanddomainperformtofunctionsthesecauses errno error,on

error.oncallerthetoreturnand

functions.theseofanytocallscontainingloopsforinhibitedisvectorizationmode,conformancestrictIn
mode.extendedininhibitednotisVectorization

)3C(POW)3C(POW
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VALUESRETURN

The pow, powf, powl and, cpow ofvaluethereturnfunctions x powerthetoraised y.

withcompiledisprogramaWhen -hstdc or -hmatherror=errno andsystemsMPPCrayon
follows:asperformfunctionstheconditionserrorcertainunderarithmetic,IEEEwithsystemsT90CRAY

• pow(x,NaN) andNaN,returns errno tosetis EDOM.

• pow(NaN,y) andNaN,returns errno tosetis EDOM.

• powl(x,NaN) andNaN,returns errno tosetis EDOM.

• powl(NaN,y) andNaN,returns errno tosetis EDOM.

• cpow(x,y) ofpartimaginaryorrealtheeitherwhere, x or y NaN+NaN*1.0returnsNaN,is i and,
errno tosetis EDOM.

ALSOSEE

errno.h(3C)

cc thein(1) ManualReferenceCStandardCray SRpublicationResearchCray, – 2074

power thein(3M) ManualReferenceProceduresIntrinsic SRpublicationResearchCray, – 2138

)3C(POW)3C(POW
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NAME

printf, fprintf, sprintf, snprintf – outputformattedPrints

SYNOPSIS

<stdio.h>#include

*char(constprintfint format, ... );

*(FILEfprintfint stream *charconst, format, ... );

*(charsprintfint s *charconst, format, ... );

restrict*(charsnprintfint s size_t, n restrict*charconst format,
);...

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

ISO/ANSI

DESCRIPTION

The printf streamoutputstandardtheonoutputplacesfunction stdout ofnumberthereturnsand
Theencountered.waserroroutputanifvaluenegativeaortransmittedcharacters fprintf isfunction

toequivalent printf whichtostreamthetowrittenoutputwith(3C) stream ofinsteadpoints stdout.

The sprintf toequivalentisfunction printf argumentthethatexcept, s whichintoarrayanspecifies
tothanratherwritten,isoutputgeneratedthe stdout available.isspacestorageenoughensuremustYou.

sum.returnedtheofpartascountednotisitwritten;characterstheofendtheatwrittenischaracternullA
undefined.isbehaviortheoverlap,thatobjectsbetweenoccurscopyingIf

The snprintf toequivalentisfunction fprintf argumentthatexcept, s thewhichintoarrayanspecifies
Ifstream.atothanratherwritten,betoisoutputgenerated n andwritten,isnothingzero,is s abemay

thebeyondcharactersoutputOtherwise,pointer.null n-1st thetowrittenbeingthanratherdiscardedare
copyingIfarray.theintowrittenactuallycharacterstheofendtheatwrittenischaracternullaandarray,

undefined.isbehaviortheoverlap,thatobjectsbetweenplacetakes

Function printf ofcontroltheunderargumentsitsprintsandformats,converts, format The. format ais
objects:oftypestwocontainsItstate.shiftinitialitsinendsandbeginsthatstringcharactermultibyte

stream;outputthetocopiedsimplyarewhich%),(notcharactersmultibyteordinary conversion
specifications ifundefinedareresultsThearguments.moreor0offetchtheinresultswhichofeach,

excesstheremain,argumentswhileexhaustedisformattheIfexist.formattheforargumentsinsufficient
ignored.otherwisebutevaluated,arearguments

)3C(PRINTF)3C(PRINTF
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thetoappliedbecanConversions n theafterargumentth format nextthetothanratherlist,argumentthein
thecase,thisInargument.unused % thebyreplacedissymbol %n$ wheresymbol, n inintegerdecimalais

[rangethe NL_ARGMAX1, providesfeatureThislist.argumenttheinargumenttheofpositionthegiving],
languages.specifictoappropriateorderaninargumentsselectthatstringsformatofdefinitionthefor

thecontainingstringsformatIn %n$ referencedbecanlistargumenttheinargumentsnumberedsymbol,
required.astimesmanyasstringformatthefrom

theeitherbyintroducedisspecificationconversionEach % theor %n$ theAftersymbol. % or %n$ the,
sequence:inappearfollowing

moreorZero1. flags specification.conversiontheofmeaningthemodifywhich,

minimumaspecifiesthatstringdigitdecimaloptionalAn2. widthfield hasvalueconvertedtheIf.
flagleft-adjustmenttheifright,(orlefttheonpaddedisitwidth,fieldthethancharactersfewer

asteriskanofformthetakeswidthfieldThewidth.fieldthetogiven)beenhas(-) * (described
integer.decimalaorlater)

A3. precision theforappeartodigitsofnumberminimumthegivesthat d, i, o, u, x or, X
theforpointdecimaltheafterappeartodigitsofnumbertheconversions; e and f conversions;

thefordigitssignificantofnumbermaximumthe g ofnumbermaximumtheorconversion;
theinstringafromprintedbetocharacters s aofformthetakesprecisionTheconversion.

(period . asteriskaneitherbyfollowed), * youifinteger;decimaloptionalanorlater)(described
otheranywithappearsprecisionaIf0.astakenisprecisiontheperiod,theonlyspecify

undefined.isbehaviorthespecifier,conversion

optionalAn4. h followingathatspecifying d, i, o, u, x or, X atoappliesspecifierconversion
intshort or intshortunsigned promotedbeenhavewillargument(theargument

toconvertedisvalueitsandpromotions,integralthetoaccording intshort or unsigned
intshort optionalanprinting);before h followingathatspecifying n specifierconversion

atopointeratoapplies intshort optionalanargument; l followingathatspecifying(ell) d,
i, o, u, x or, X atoappliesspecifierconversion intlong or intlongunsigned

optionalanargument; ll followingthethatspecifyingell)(ell d, i, o, u, x or, X conversion
atoappliesspecifier intlonglong or intlonglongunsigned optionalanargument;

ll followingathatspecifying, n aorpointeratoappliesspecifierconversion intlong
optionalanargument; l followingathatspecifying n topointeratoappliesspecifierconversion

a intlong optionalanorargument; L followingathatspecifying e, E, f, g or, G conversion
atoappliesspecifier doublelong anIfargument. h, l or, L otheranywithappears

undefined.isbehaviorthespecifier,conversion

applied.betoconversionoftypetheindicatesthatcharacterA5.

(asteriskanbyindicatedbemayprecisionorwidthfieldA ∗ ancase,thisInstring.digitaofinstead)
fetchednotisconvertedactuallyisthatargumentTheprecision.orwidthfieldthesuppliesargumentinteger
that(inappearmustprecisionorwidthfieldspecifyingargumentthesoseen,isletterconversiontheuntil

flag-aastakenisargumentwidthfieldnegativeAconverted.betoany)(ifargumentthebeforeorder)
omitted.wereprecisiontheifastakenisargumentprecisionnegativeAwidth.fieldpositiveabyfollowed

)3C(PRINTF)3C(PRINTF
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thecontainingstringsformatIn %n$ sequencethebyindicatedbemayprecisionorwidthfieldasymbol,
%n$ where, m [rangetheinintegerdecimalais NL_ARGMAX1, listargumenttheinpositionthegiving]

isfollowingTheprecision.orwidthfieldthecontainingargumentintegeranofargument)formatthe(after
example:an

);sec,ioncispre,minr,hou,$d0.*3%4$$d:$.*:%21$d("%ntfpri

The format is,(thatspecificationsargumentnumberedeithercontaincan %n$ and, *m$ unnumberedor,
is,thatspecifications,argument % and * thatisthistoexceptiononlyTheboth.notusuallybut), %% becan

thewithmixed %n$ ainspecificationsargumentunnumberedandnumberedmixingofresultsTheform.
format thespecifyngused,arespecificationsargumentnumberedWhenundefined.arestring n argumentth

(thetofirstthefromarguments,leadingtheallthatrequires n– 1 string.formattheinspecifiedareth),

follows:asaremeaningstheirandcharactersflagThe

DescriptionFlag
’ (conversiondecimalaofresulttheofportionintegerThe %i, %d, %u, %f, %g or, %G are)

isbehaviortheconversions,otherForcharacters.groupingthousands’withformatted
used.ischaractergroupingnonmonetaryTheundefined.

- field.thewithinleft-justifiedisresultConversion
+ awithbeginsalwaysresultconversionsignedA + or - sign.
space result.thetoprefixedisspaceasign,anotisconversionsignedaofcharacterfirsttheIf

andspacetheifthatimpliesThis + ignored.isflagspacetheappear,bothflags
# Forform.alternativeantoconvertedbewillvaluethethatSpecifies o itconversion,

For0.abetoresulttheofdigitfirsttheforcetoprecisiontheincreases x (X aconversion,)
hasresultnonzero 0x (0X Forit.toprefixed) e, E, f, g and, G resulttheconversions,

pointdecimala(usually,pointthefollowdigitsnoifevenpoint,decimalacontainsalways
Forit).followsdigitaifonlyconversionstheseofresulttheinappears g and G conversions,

undefined.isbehaviortheconversions,otherForresult.thefromremovednotare0’strailing

For d, i, o, u, x, X, e, E, f, g and, G arebase)orsignofindicationany(following0’sleadingconversions,
theIfperformed.ispaddingspacenowidth;fieldthetopadtoused 0 and - theappear,bothflags 0 isflag

Forignored. d, i, o, u, x and, X thespecified,isprecisionaifconversions, 0 otherForignored.isflag
undefined.isbehaviortheconversions,

follows:asaremeaningstheirandcharactersconversionThe

DescriptionCharacter
d,i [styletheindecimalsignedtoconvertedisargumentintegerThe -]dddd precisionThe.

becanconvertedbeingvaluetheifappear;todigitsofnumberminimumthespecifies
1.isprecisiondefaultThe0’s.leadingwithexpandedbewillitdigits,fewerinrepresented

characters.nois0ofprecisionawithvalue0aconvertingofresultThe

)3C(PRINTF)3C(PRINTF
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o, u, x, X, B The intunsigned (octalunsignedtoconvertedisargument o (decimalunsigned), u),
(notationhexadecimalunsigned x or X (notationbinaryunsignedor), B stylethein) dddd the;

letters abcdef forusedare x letterstheandconversion, ABCDEF forusedare X conversion.
convertedbeingvaluetheifappear;todigitsofnumberminimumthespecifiesprecisionThe

1.isprecisiondefaultThe0’s.leadingwithexpandedisitdigits,fewerinrepresentedbecan
characters.nois0ofprecisionawithvalue0aconvertingofresultThe

f The double [styletheinnotationdecimaltoconvertedisargument -]ddd.ddd thewhichin,
precisiontheIfspecification.precisionthetoequalispointdecimaltheafterdigitsofnumber

theand0explicitlyisprecisiontheifoutput;aredigits6missing,is # specified,notisflag
beforeappearsdigit1leastatappears,characterpointdecimalaIfappears.pointdecimalno

digits.ofnumberappropriatethebetoroundedisvalueTheit.
e, E The double [styletheinconvertedisargument -]d.ddde±dd beforeisdigit1awhichin,

thewhenprecision;thetoequalisitafterdigitsofnumbertheandpoint,decimalthe
theand0isprecisiontheif6;betoassumedisitmissing,isprecision # specified,notisflag

Thedigits.ofnumberappropriatethetoroundedisvalueTheappears.pointdecimalno E
withnumberaproducescodeformat E ofinstead e exponentTheexponent.theintroducing

0.isexponentthe0,isvaluetheIfdigits.2leastatcontainsalways
g, G The double styleinprintedisargument f or e stylein(or E aofcasethein G format

isit0,isprecisiontheIfdigits.significantofnumberthespecifyingprecisionthewithcode),
styleconverted:valuetheondependsusedstyleThe1.astaken e theifonlyusedis

thanlessisconversionthefromresultingexponent – thetoequalorthangreateror4
pointdecimalaresult;theofportionfractionalthefromremovedare0’sTrailingprecision.

digit.abyfollowedisitifonlyappears
c The int antoconvertedisargument charunsigned ischaracterresultingtheand,

written.
s arestringthefromcharactersandpointer),(characterstringabetotakenisargumentThe

(characternullauntilprinted \0 thebyindicatedcharactersofnumbertheorencounteredis)
allsoinfinite,betotakenisitmissing,isprecisiontheIfreached.isspecificationprecision

printed.arecharacternullfirstthetoupcharacters
p topointeraisargumentThe void ofsequenceatoconvertedispointertheofvalueThe.

thesystems,ResearchCrayOnmanner.implementation-definedanincharacters,printable
theassametheisconversion o conversion.

n writtencharactersofnumberthewritteniswhichintointegerantopointeraisargumentThe
tocallthisbyfarsostreamoutputtheto fprintf converted.isargumentNo.

C The wchar_t theandcharacter,arepresentingbytesofarrayantoconvertedisargument
Theundefined.iseffectitsspecified,isprecisiontheIfwritten.ischaracterresulting

theexpectedtheassametheisconversion wctomb() function.

)3C(PRINTF)3C(PRINTF
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S typeofarrayantopointerabemustargumentThe wchar_t fromcodescharacterWide.
atoconvertedarecode,wide-characternullterminatinganyincludingnotbutto,uparraythe

thanmorenospecifiedisprecisiontheIfwritten.bytesresultingtheandbytes,ofsequence
notisprecisiontheIfwritten.arecharacterscompleteonlyandwrittenarebytesmanythat,

wideofarraythebytes,convertedofarraytheofsizethethangreaterisorspecified,
thatassametheisconversionThecharacter.widenullabyterminatedbemustcharacters

thefromexpected wcstombs() function.
% aprintsflagThis % converted.isargumentno;

usingtypecharacterofarrayanfor(exceptaggregateanorunionato,pointsoris,argumentanyIf %s
usingpointeraorconversion, %p undefined.isbehaviortheconversion),

smallornonexistentadoescasenoInundefined.isbehaviorthevalid,notisspecificationconversionaIf
isfieldthewidth,fieldthethanwiderisconversionaofresulttheiffield;aoftruncationcausewidthfield

bygeneratedCharactersresult.conversionthecontaintoexpandedsimply printf and fprintf are
ifasprinted putc called.beenhad(3C)

thearithmetic,IEEEwithmachinesFor e, E, f, g and, G asinfinityprintformats Inf and "not-a-number"
as NaN.

VALUESRETURN

The printf and fprintf anifvaluenegativeaortransmitted,charactersofnumberthereturnfunctions
occurred.erroroutput

The sprintf terminatingthecountingnotarray,theinwrittencharactersofnumberthereturnsfunction
character.null

EXAMPLES

where10:02’’,3,July‘‘Sunday,formtheintimeanddateaprintTo weekday and month topointersare
line:commandfollowingtheenterstrings,null-terminated

);minr,hou,dayth,mony,kdawee",.2dd:%%.2%d,%ss,("%ntfpri

printTo pi line:commandfollowingtheenterplaces,decimal5to

;0))(1.tan4*af",%.5=i("pntfpri

ALSOSEE

ecvt(3C), putc(3C), scanf(3C), stdio.h(3C), vprintf(3C)

)3C(PRINTF)3C(PRINTF

SR– 48110.02080



NAME

priv_clear_file – stateprivilegefileainsetsprivilegeallClears

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_clear_file(priv_file_tint privstate);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_clear_file whichtostateprivilegefiletheinsetsprivilegeallclearsroutine privstate points.

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno isvaluereturntheIf. – whichtostateprivilegetheofcontentsthe1, privstate points

affected.notis

ERRORS

priv_clear_file occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate.

PRIV_CLEAR_ PRIV)3C(FILE _CLEAR_ )3C(FILE
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NAME

priv_clear_proc – stateprivilegeprocessainsetsprivilegeallClears

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_clear_proc(priv_proc_tint privstate);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_clear_proc whichtostateprivilegeprocesstheinsetsprivilegeallclearsroutine privstate
points.

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno isvaluereturntheIf. – whichtostateprivilegetheofcontentsthe1, privstate points

affected.notis

ERRORS

priv_clear_proc occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedillegalAn privstate.

ALSOSEE

priv_init_proc(3C)

PRIV_CLEAR_ PRIV)3C(PROC _CLEAR_ )3C(PROC
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NAME

priv_dup_file – stateprivilegefileaofcopyaCreates

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

**priv_dup_file(priv_file_tpriv_file_t source);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_dup_file whichtostateprivilegefiletheofcopyacreatesroutine source routineThispoints.
privilegethattopointerareturnsandstateprivilegefilenewtheholdtonecessarymemoryanyallocates

other.theaffectnotdoesstateprivilegeeitheronoperationanduplicated,Oncestate.

VALUESRETURN

erroranthatindicatesnullofvaluereturnAstate.privilegefilenewthetopointerareturnssuccessful,If
instorediscodeerroranandoccurred,has errno.

ERRORS

priv_dup_file occur:conditionserrorfollowingtheofanyiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn source.

ENOMEM state.privilegefilenewtheallocatetoavailablewasmemoryInsufficient

PRIV_DUP_ PRIV)3C(FILE _DUP_ )3C(FILE
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NAME

priv_dup_proc – stateprivilegeprocessaofcopyaCreates

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

**priv_dup_proc(priv_proc_tpriv_proc_t source);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_dup_proc whichtostateprivilegeprocesstheofcopyacreatesroutine source Thispoints.
thattopointerareturnsandstateprivilegeprocessnewtheholdtonecessarymemoryanyallocatesroutine

other.theaffectnotdoesstateprivilegeeitheronoperationanduplicated,Oncestate.privilege

VALUESRETURN

successful,If priv_dup_proc nullofvaluereturnAstate.privilegeprocessnewthetopointerareturns
instorediscodeerroranandoccurred,haserroranthatindicates errno.

ERRORS

priv_dup_proc occur:conditionserrorfollowingtheofanyiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn source.

ENOMEM process.newtheallocatetoavailablewasmemoryInsufficient

PRIV_DUP_ PRIV)3C(PROC _DUP_ )3C(PROC
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NAME

priv_free_file – spacestateprivilegefileDeallocates

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_free_file(priv_file_t privstate);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_free_file whichtostateprivilegefilethewithassociatedspacedeallocatesroutine privstate
points.

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno.

ERRORS

priv_free_file occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate.

ALSOSEE

priv_init_file(3C)

PRIV_FREE_ PRIV)3C(FILE _FREE_ )3C(FILE
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NAME

priv_free_proc – spacestateprivilegeprocessDeallocates

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_free_proc(priv_proc_tint privstate);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_free_proc whichtostateprivilegeprocessthewithassociatedspacethedeallocatesroutine
privstate points.

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno.

ERRORS

priv_free_proc occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate.

ALSOSEE

priv_init_proc(3C)

PRIV_FREE_ PRIV)3C(PROC _FREE_ )3C(PROC
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NAME

priv_get_fd – fileaofstateprivilegetheGets

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_get_fd(intpriv_file_t fdes);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_get_fd theusesroutine fgetpal identifiedfiletheofstateprivilegethegettocallsystem(2)
descriptorfiletheby fdes andstateprivilegefiletheholdtonecessarymemoryanyallocatesfunctionThis.

state.privilegethattopointerareturns

haveorfilethetoaccessreadMAChavemustcallerThe PRIV_MAC_READ set.privilegeeffectiveitsin

VALUESRETURN

successful,If priv_get_fd indicatesnullofvaluereturnAstate.privilegefilethetopointerareturns
instorediscodeerroranandoccurred,haserroranthat errno.

ERRORS

priv_get_fd occur:conditionserrorfollowingtheofanyiffails

DescriptionCodeError

EBADF forspecifiedwasvalueundefinedorillegalAn fdes.

EACCES file.thetoaccessreadMAChavenotdoescallerThe

ENOMEM state.privilegefiletheallocatetoavailablewasmemoryInsufficient

ALSOSEE

priv_get_file(3C), priv_set_fd(3C), priv_set_file(3C)

fgetpal thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

PRIV_GET_ PRIV)3C(FD _GET_ )3C(FD
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NAME

priv_get_file – fileaofstateprivilegetheGets

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

**priv_get_file(charpriv_file_t path);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_get_file theusesroutine getpal filetheofstateprivilegethegettocallsystem(2)
byidentified path returnsandstateprivilegefiletheholdtonecessarymemoryanyallocatesfunctionThis.

state.privilegethattopointera

haveorfilethetoaccessreadMAChavemustcallerThe PRIV_MAC_READ set.privilegeeffectiveitsin

VALUESRETURN

successful,If priv_get_file indicatesnullofvaluereturnAstate.privilegefilethetopointerareturns
instorediscodeerroranandoccurred,haserroranthat errno.

ERROR

priv_get_file occur:conditionserrorfollowingtheofanyiffails

DescriptionCodeError

EFAULT The path space.addressprocesstheoutsidepointsargument

EACCES theofcomponentafordeniedispermissionSearch path notdoescallertheorprefix
file.thetoaccessreadMAChave

ENOENT specifiedtheofcomponentA path exist.notdoes

ENOTDIR theofcomponentA path directory.anotisprefix

ENAMETOOLONG theoflengthThe path exceedsargument PATH_MAX iscomponentnamepathaor,
thanlonger NAME_MAX while POSIX_NO_TRUNC effect.inis

ENOMEM state.privilegefiletheallocatetoavailablewasmemoryInsufficient

ALSOSEE

priv_get_fd(3C), priv_set_fd(3C), priv_set_file(3C)

getpal thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

PRIV_GET_ PRIV)3C(FILE _GET_ )3C(FILE
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NAME

priv_get_file_flag – setprivilegefileainprivilegeaofexistencetheIndicates

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_get_file_flag(priv_file_tint privstate priv_value_t, priv,
priv_fflag_t flag *priv_flag_value_t, value_p);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_get_file_flag byidentifiedprivilegethewhetherindicatesroutine priv filetheinexists
byidentifiedset,privilege flag whichtostateprivilegefiletheof, privstate indicatesthatvalueApoints.

whichtolocationtheinplacedisexistsprivilegethewhether value_p points.

whichtolocationtheinplacedvaluetheIf value_p ispoints PRIV_SET theinexistsprivilegespecifiedthe,
whichtolocationtheinplacedvaluetheexist,notdoesprivilegetheIfset.privilege value_p ispoints

PRIV_CLEAR.

The priv example,(foridentifierprivilegetheisargument PRIV_MAC_READ The). flag aisargument
identifier.setprivilege PRIV_ALLOWED, PRIV_FORCED and, PRIV_SETEFF allowed,file’stheidentify

respectively.sets,privilegeset-effectiveandforced,

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno isvaluereturntheIf. – whichtolocationtheofcontentsthe1, value notispoints

affected.

ERRORS

priv_get_file_flag occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate, priv, value_p or, flag.

ALSOSEE

priv_set_file_flag(3C)

PRIV_GET_FILE_ PRIV)3C(FLAG _GET_FILE_ )3C(FLAG

SR490 – 10.02080



NAME

priv_get_proc – processcallingtheofstateprivilegetheGets

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_get_proc();priv_proc_t

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_get_proc theusesroutine getppriv callingtheofstateprivilegethegettocallsystem(2)
areturnsandstateprivilegeprocesstheholdtonecessarymemoryanyallocatesroutineThisprocess.

state.privilegethattopointer

VALUESRETURN

successful,If priv_get_proc nullofvaluereturnAstate.privilegeprocessthetopointerareturns
instorediscodeerroranandoccurred,haserroranthatindicates errno.

ERRORS

priv_get_proc occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

ENOMEM state.privilegetheallocatetoavailablewasmemoryInsufficient

ALSOSEE

getppriv thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

PRIV_GET_ PRIV)3C(PROC _GET_ )3C(PROC
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NAME

priv_get_proc_flag – stateprivilegeprocessainprivilegeaofexistencetheIndicates

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_get_proc_flag(priv_proc_tint privstate priv_value_t, priv,
priv_pflag_t flag *priv_flag_value_t, value_p);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_proc_flag byidentifiedprivilegethewhetherindicatesroutine priv processtheinexists
byidentifiedset,privilege flag whichtostateprivilegeprocesstheof, privstate thatvalueApoints.

whichtolocationtheinplacedisexistsprivilegethewhetherindicates value_p points.

whichtolocationtheinplacedvaluetheIf value_p ispoints PRIV_SET existsprivilegespecifiedthethen,
whichtolocationtheinplacedvaluetheexist,notdoesprivilegetheIfset.privilegethein value_p points

is PRIV_CLEAR.

The priv example,(foridentifierprivilegetheisargument PRIV_MAC_READ The). flag aisargument
identifier.setprivilege PRIV_PERMITTED and PRIV_EFFECTIVE andpermittedprocesstheidentify

respectively.sets,privilegeeffective

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno isvaluereturntheIf. – whichtolocationtheofcontentsthe1, value_p notispoints

modified.

ERRORS

priv_get_proc_flag occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate, priv, value_p or, flag.

ALSOSEE

priv_set_proc_flag(3C)

PRIV_GET_PROC_ PRIV)3C(FLAG _GET_PROC_ )3C(FLAG
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NAME

priv_init_file – stateprivilegefileaholdtospaceAllocates

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_init_file();priv_file_t

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_init_file thattopointerareturnsandstateprivilegefileaholdtospaceallocatesroutine
cleared.isspaceallocatedThestate.privilege

VALUESRETURN

successful,If priv_init_file indicatesnullofvaluereturnAspace.allocatedthetopointerareturns
instorediscodeerroranandoccurred,haserroranthat errno.

ERRORS

priv_init_file occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

ENOMEM state.privilegefiletheallocatetoavailablewasmemoryInsufficient

ALSOSEE

priv_free_file(3C)

PRIV_INIT_ PRIV)3C(FILE _INIT_ )3C(FILE
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NAME

priv_init_proc – stateprivilegeprocessaholdtospaceAllocates

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_init_proc();priv_proc_t

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_init_proc thattopointerareturnsandstateprivilegeprocessaholdtospaceallocatesroutine
cleared.isspaceallocatedThestate.privilege

VALUESRETURN

successful,If priv_init_proc indicatesnullofvaluereturnAspace.allocatedthetopointerareturns
instorediscodeerroranandoccurrederroranthat errno.

ERRORS

priv_init_proc occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

ENOMEM state.privilegeprocesstheallocatetoavailablewasmemoryInsufficient

ALSOSEE

priv_free_proc(3C)

PRIV_INIT_ PRIV)3C(PROC _INIT_ )3C(PROC

SR494 – 10.02080



NAME

priv_set_fd – fileaofstateprivilegetheSets

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

priv_set_fd(intint fdes *priv_file_t, privstate);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_set_fd theusesroutine fsetpal identifiedfiletheofstateprivilegethesettocallsystem(2)
descriptorfiletheby fdes whichtostateprivilegefiletheto privstate points.

havemustprocesscallingThe PRIV_SETFPRIV isstatewhoseprivilegeeachset,privilegeeffectiveitsin
owneithermustcallertheandprocess,callingtheofsetprivilegepermittedtheinexistmustalteredbeing

privilegethehaveorfilethe PRIV_FOWNER set.privilegeeffectiveitsin

withrecordsthecombinesrecords,(PAL)listassignmentprivilegecurrentfile’stheretrievesroutineThis
toresultthepassesandstate,privilegesuppliedthe fsetpal PALthemodifynotdoesroutineThis(2).

haveorfile,thetoaccesswriteandreadMAChavemustcallerThefile.aofrecords PRIV_MAC_READ
and PRIV_MAC_WRITE set.privilegeeffectiveitsin

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurredhaserroranthatindicates1
instorediscode errno isvaluereturntheIf. – affected.notisfiletheofstateprivilegethe1,

ERRORS

priv_set_fd occur:conditionserrorfollowingtheofanyiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate.

EPERM havenotdoesprocesscallingThe PRIV_SETFPRIV isset,privilegeeffectiveitsin
notdoesitthatprivilegeaofstatethechangetoattemptingisorowner,file’sthenot

set.privilegepermitteditsinhave

EROFS system.fileread-onlyaonresidesfilenamedThe

EBADF forspecifiedwasvalueundefinedorillegalAn fdes.

EACCES file.thetoaccesswriteMACorreadMAChavenotdoescallerThe

PRIV_SET_ PRIV)3C(FD _SET_ )3C(FD
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ALSOSEE

priv_get_fd(3C), priv_get_file(3C), priv_set_file(3C)

fsetpal thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

PRIV_SET_ PRIV)3C(FD _SET_ )3C(FD
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NAME

priv_set_file – fileaofstateprivilegetheSets

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_set_file(charint path *priv_file_t, privstate);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_set_file theusesroutine setpal identifiedfiletheofstateprivilegethesettocallsystem
by path whichtostateprivilegefiletheto privstate points.

havemustprocesscallingThe PRIV_SETFPRIV isstatewhoseprivilegeeachset,privilegeeffectiveitsin
filetheowneithermustcallertheandset,privilegepermittedprocess’callingtheinexistmustalteredbeing

thehaveor PRIV_FOWNER set.privilegeeffectiveitsinprivilege

thecombinesrecords,category(PAL)listassignmentprivilegecurrentfile’stheretrievesroutineThis
toresultthepassesandstate,privilegesuppliedthewithrecords setpal modifynotdoesroutineThis(2).

haveorfile,thetoaccesswriteandreadMAChavemustcallerThefile.aofrecordscategoryPALthe
PRIV_MAC_READ and PRIV_MAC_WRITE set.privilegeeffectiveitsin

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno isvaluereturntheIf. – affected.notisfiletheofstateprivilegethe1,

ERRORS

priv_set_file occur:conditionserrorfollowingtheofanyiffails

DescriptionCodeError

EFAULT The path space.addressprocesstheoutsidepointsargument

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate.

EACCES theofcomponentafordeniedispermissionSearch path prefix.

ENOENT specifiedtheofcomponentA path exist.notdoes

ENOTDIR theofcomponentA path directory.anotisprefix

ENAMETOOLONG theoflengthThe path exceedsargument PATH_MAX iscomponentnamepathaor,
thanlonger NAME_MAX while POSIX_NO_TRUNC effect.inis

PRIV_SET_ PRIV)3C(FILE _SET_ )3C(FILE
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EPERM havenotdoesprocesscallingThe PRIV_SETFPRIV isset,privilegeeffectiveitsin
notdoesitthatprivilegeaofstatethechangetoattemptingisorowner,file’sthenot

set.privilegepermitteditsinhave

EROFS system.fileread-onlyaonresidesfilespecifiedThe

EACCES file.thetoaccesswriteMACandreadMACbothhavenotdoescallerThe

ALSOSEE

priv_get_fd(3C), priv_get_file(3C), priv_set_fd(3C)

setpal thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

PRIV_SET_ PRIV)3C(FILE _SET_ )3C(FILE
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NAME

priv_set_file_flag – setprivilegefileaofprivilegesremovesorAdds

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_set_file_flag(priv_file_tint privstate priv_fflag_t, flag int, npriv,
*priv_value_t privs priv_flag_value_t, value);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_set_file_flag theinspecifiedprivilegestheremoves)(oraddsroutine privs (ortoarray
byidentifiedset,privilegefilethefrom) flag whichtostateprivilegefiletheof, privstate points.

privileges,specifiedtheaddTo value bemust PRIV_SET privileges,specifiedtheremoveTo. value must
be PRIV_CLEAR.

theinelementEach privs example,(foridentifierprivilegeaisarray PRIV_MAC_READ The). flag
Theidentifier.setprivilegeaisargument PRIV_ALLOWED, PRIV_FORCED and, PRIV_SETEFF flags

respectively.sets,privilegeset-effectiveandforced,allowed,file’stheidentify

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno isvaluereturntheIf. – affected.notissetprivilegespecifiedtheofcontentsthe1,

ERRORS

priv_set_file_flag occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate, flag, npriv, privs or, value.

ALSOSEE

priv_get_file_flag(3C)

PRIV_SET_FILE_ PRIV)3C(FLAG _SET_FILE_ )3C(FLAG
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NAME

priv_set_proc – processcallingtheofstateprivilegetheSets

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_set_proc(priv_proc_tint privstate);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_set_proc theusesroutine setppriv callingtheofstateprivilegethesettocallsystem(2)
whichtostateprivilegeprocessthetoprocess privstate isattemptaniferroranreturnsfunctionThepoints.

set.privilegepermittedprocess’callingtheinnotisthatprivilegeanyofstatethemodifytomade

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno isvaluereturntheIf. – affected.notisprocesscallingtheofstateprivilegethe1,

ERRORS

priv_set_proc occur:conditionserrorfollowingtheofanyiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate.

EPERM itsinnotwasthatprivilegeaofstatethemodifytoattemptedprocesscallingThe
set.privilegepermitted

ALSOSEE

priv_get_proc(3C)

setppriv thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

PRIV_SET_ PRIV)3C(PROC _SET_ )3C(PROC
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NAME

priv_set_proc_flag – stateprivilegeprocessaofprivilegesremovesorAdds

SYNOPSIS

<sys/types.h>#include
<sys/priv.h>#include

*priv_set_proc_flag(priv_proc_tint privstate priv_pflag_t, flag int, npriv,
*priv_value_t privs priv_flag_value_t, value);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The priv_set_proc_flag arrayinspecifiedprivilegestheremoves)(oraddsroutine privs from)(orto
byidentifiedsetprivilegeprocessthe flag whichtostateprivilegeprocesstheof privstate Thepoints.

isarraytheinspecifiedprivilegesofnumber npriv.

privileges,specifiedtheaddTo value bemust PRIV_SET privileges,specifiedtheremoveTo. value must
be PRIV_CLEAR.

theinelementEach privs example,(foridentifierprivilegeaisarray PRIV_MAC_READ The). flag
identifier.setprivilegeaisargument PRIV_PERMITTED and PRIV_EFFECTIVE processtheidentify

respectively.sets,privilegeeffectiveandpermitted

VALUESRETURN

ofvaluereturnAsuccess.indicates0ofvaluereturnA – erroranandoccurred,haserroranthatindicates1
instorediscode errno isvaluereturntheIf. – affected.notissetprivilegespecifiedtheofcontentsthe1,

ERRORS

priv_set_proc_flag occurs:conditionerrorfollowingtheiffails

DescriptionCodeError

EINVAL forsuppliedwasvalueundefinedorillegalAn privstate, flag, npriv, privs or, value.

ALSOSEE

priv_get_proc_flag(3C)

PRIV_SET_PROC_ PRIV)3C(FLAG _SET_PROC_ )3C(FLAG
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NAME

prog_diag – functionshandlingerroranddiagnosticsprogramtoIntroduction

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

inprogrammertheaidingformeansvariousprovidefunctionshandlingerroranddiagnosticsprogramThe
programmeasuringanderrors;run-timediagnosingandreporting,detecting,errors;programmingdiagnosing

thesethatinfacilitiesmeasuringperformanceanddebuggingotherfromdifferfunctionsTheseperformance.
time.runatprogramthewithinexecutedare

errno
ofvalueThe errno functionlibraryAfunction.libraryanyby0tosetneverisbutstartup,programat0is

setmay errno setthatfunctionslibrarythoseAllerror.oftypetheindicatetovaluepositiveato errno
theisiterrors,forchecktowishesfunctioncallingtheIfentry.manualthatindocumentedsoareerroron

settoresponsibilitycaller’s errno to 0 call.theaftercheckthenandcallthebefore

errno used.becanvariablesimpleaanywhereusedbecanthatexpressionantoexpandsthatmacroais
modifiableaisitterminology,ANSIstrictIn lvalue namethewithidentifierandefinesprogramaIf.

errno undefined.isbehaviorthe,

supportnotdofunctionsmathlibraryCStandarddefault,By errno bettersignificantlyprovideto
thespecifymustYouperformance. -hstdc theoroption matherr=errno-h theonoption cc

supporttofunctionsmaththeforcetolinecommand errno.

Function sys_errlist functionstrings;messageofarrayanprovides sys_nerr largesttheprovides
(seetablesysteminnumbermessage perror).

MessagesError
If errno theeitherwithformattedbecanmessageerrorassociatedtheset,beenhas perror theor
strerror function.

TerminationProgram
The exit process.parentitstostatuserroritsreturntoprocessaallowscallsystem(2)

HEADERSASSOCIATED

<assert.h>
<errno.h>

PROG_ PROG)3C(DIAG _ )3C(DIAG
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FUNCTIONSASSOCIATED

DescriptionFunction
assert assertionprogramVerifies
FLOWMARK

flowtracedetailedmoreaProvides
STKSTAT statisticsstackCollects
STACKSZ (seestatisticsstackReports STKSTAT)
tracebk tracebackaPrints

ALSOSEE

clock(3C), perror(3C), rtclock(3C)

performance online)only(available(7)

ApplicationsVectorParalleltoGuide SGpublicationResearchCray, – 2182

ManualReferenceLibrariesScientific SRpublicationResearchCray, – 2081

ManualReferenceProceduresIntrinsic SRpublicationResearchCray, – 2138

PROG_ PROG)3C(DIAG _ )3C(DIAG
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NAME

pthread_create, pthread_detach, pthread_join, pthread_exit, pthread_self,
pthread_equal, pthread_once, pthread_attr_init, pthread_attr_destroy,
pthread_attr_setdetachstate, pthread_attr_getdetachstate,
pthread_attr_setstacksize, pthread_attr_getstacksize,
pthread_attr_setstackaddr, pthread_attr_getstackaddr – managementThread

SYNOPSIS

<pthread.h>#include

*(pthread_tpthread_createint thread *pthread_attr_tconst, attr void,
*(*start_routine *void*),)(void arg);

(pthread_tpthread_detachint thread);

(pthread_tpthread_joinint thread **void, value_ptr);

*(voidpthread_exitvoid value_ptr);

(void);pthread_selfpthread_t

(pthread_tpthread_equalint t1 pthread_t, t2);

pthread_once_t once_control PTHREAD_ONCE_INIT;=

*(pthread_once_tpthread_onceint once_control (*void, init_routine)(void));

*(pthread_attr_tpthread_attr_initint attr);

*(pthread_attr_tpthread_attr_destroyint attr);

*(pthread_attr_tpthread_attr_setdetachstateint attr detachstate);int,

*pthread_attr_t(constpthread_attr_getdetachstateint attr,
*int detachstate);

*(pthread_attr_tpthread_attr_setstacksizeint attr size_t, stacksize);

*pthread_attr_t(constpthread_attr_getstacksizeint attr,
*size_t stacksize);

*(pthread_attr_tpthread_attr_setstackaddrint attr *void, stackaddr);

*pthread_attr_t(constpthread_attr_getstackaddrint attr,
**void stackaddr);

IMPLEMENTATION

systemssystemsPVPCray

)3C(PTHREAD)3C(PTHREAD
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STANDARDS

PThreads

DESCRIPTION

The pthread_create byspecifiedbelow)(seeattributeswiththread,newacreatesfunction attr awithin,
Ifprocess. attr completion,successfulUponused.areattributesdefaultthevalue,nullais

pthread_create byreferencedlocationtheinthreadcreatedtheofIDthestores thread.

inexecutionbeginsthreadThe start_routine with arg Ifargument.soleitsas start_routine effectitsreturns,
thoughasis pthread_exit ofvaluereturntheusingcalledbeenhad start_routine Thestatus.exittheas

thread.creatingthefrommasksignalitsinheritsthreadnew

The pthread_join targettheuntilthreadcallingtheofexecutionsuspendsfunction thread terminates,
successfulafromreturnOnterminated.alreadyhasthreadtargettheunless pthread_join awithcall

non-null value_ptr topassedvaluetheargument, pthread_exit madeisthreadterminatingtheby
byreferencedlocationtheinavailable value_ptr aWhen. pthread_join successfully,returnsfunction

calltoattemptAnterminated.beenhasthreadtargetthe pthread_join threadtargetdetachedaon
callcanthreadoneOnlyerror.anreturns pthread_join thread.givenafor

The pthread_exit valuethemakesandthreadcallingtheterminatesfunction value_ptr anytoavailable
andpushedbeenhavethathandlerscleanupcancellationAnythread.terminatingthewithjoinsuccessful

allAfterexecuted.thenandpushedweretheythatorderreversetheinpoppedbeshallpoppedyetnot
destructoranydata,thread-specificanyhasthreadtheifexecuted,beenhavehandlerscleanupcancellation

called.arespecifiedpreviouslyfunctions

The pthread_exit functiondestructororhandlercleanupcancellationafromcalledbecannotfunction
tocallexplicitorimplicitaneitherofresultaasinvokedwasthat pthread_exit.

The pthread_self caller.theofIDthreadthereturnsroutine

The pthread_equal IDsthreadthecomparesfunction t1 and t2.

The pthread_detach threadtheforStoragethread.callingthedetachesfunction thread reclaimedis
terminates.threadthatwhen

tocallfirstThe pthread_once givenawithprocess,ainthreadanyby once_control thecalls,
init_routine tocallsSubsequentarguments.nowith pthread_once samethewith once_control notdo

thecall init_routine fromreturnOn. pthread_once, init_routine Thecompleted.betoguaranteedis
once_control called.beenhasroutineinitializationassociatedthewhetherdeterminesparameter

ofbehaviorThe pthread_once ifheredescribedasnotis once_control ordurationstorageautomatichas
byinitializednotis PTHREAD_ONCE_INIT.

The pthread_attr_init objectattributesthreadainitializesfunction attr allforvaluedefaultthewith
implementation.givenabyusedattributesindividualtheof

)3C(PTHREAD)3C(PTHREAD
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byusedwhenvalues),attributeindividualsettingbymodified(possiblyobjectattributesthreadresultingThe
pthread_create inusedbecanobjectattributessingleAcreated.threadtheofattributesthedefines,

tocallssimultaneousmultiple pthread_create.

needed,longernoisobjectattributesanOnce pthread_attr_destroy thatensuretocalledbeshould
werethatthreadswhiledestroyedbecanobjectattributesthreadAreleased.areresourcessystemany

callingAfterexecuting.areobjectattributesthatwithcreated pthread_attr_destroy threadthe,
toargumentanasusedbecannotobjectattributes pthread_create.

The detachstate createdisthreadtheIfstate.detachedaincreatedisthreadthewhethercontrolsattribute
thetospecifiedbecannotthreadcreatednewlytheofIDthethendetached, pthread_join function.

The pthread_attr_setdetachstate and pthread_attr_getdetachstate andsetfunctions
theget detachstate theinrespectively,attribute, attr Theobject. detachstate eithertosetisattribute

PTHREAD_CREATE_DETACHED or PTHREAD_CREATE_JOINABLE ofvalueA.
PTHREAD_CREATE_DETACHED withcreatedthreadsallcauses attr ausingstate;detachedtheinbeto

ofvalue PTHREAD_CREATE_JOINABLE withcreatedthreadsallcauses attr state.joinabletheinbeto
theofvaluedefaultThe detachstate isattribute PTHREAD_CREATE_JOINABLE.

The pthread_attr_setstacksize and pthread_attr_getstacksize thegetandsetfunctions
stacksize theinrespectively,attribute, attr Theobject. pthread_attr_setstackaddr and
pthread_attr_getstackaddr thegetandsetfunctions stackaddr theinrespectively,attribute, attr

returnfunctionsthesesupported,areattributestheseofneitherSinceobject. ENOSYS called.if

VALUESRETURN

The pthread_exit value.areturnnotdoesfunction

The pthread_equal ifvaluenonzeroareturnsfunction t1 and t2 returned.is0otherwise,equal;are

error.theindicatetoreturnedisnumbererroranOtherwise,0.returnfunctionsothertheallsuccessful,If

ERRORS

theoccur,conditionsfollowingtheofanyIf pthread_create errorcorrespondingthereturnsfunction
numbers:

EAGAIN system-imposedtheorthread,anothercreatetoresourcesnecessarythelackedsystemThe
exceeded.wasprocessainthreadsofnumbertotaltheonlimit

EINVAL invalid.areattributesspecifiedThe

theoccur,conditionsfollowingtheofanyIf pthread_join and pthread_detach thereturnfunctions
number:errorcorresponding

EINVAL detached.isthreadspecifiedThe

ESRCH ID.threadgiventhebyspecifiedthattocorrespondingfoundbecouldthreadNo

)3C(PTHREAD)3C(PTHREAD
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theoccur,conditionsfollowingtheofanyIf pthread_join errorcorrespondingthereturnsfunction
number:

EDEADLK ofvalueThe thread thread.callingthespecifies

theoccur,conditionsfollowingtheofanyIf pthread_attr_setdetachstate thereturnsfunction
number:errorcorresponding

EINVAL ofvalueThe detachstate invalid.was

theoccur,conditionsfollowingtheofanyIf pthread_attr_init correspondingthereturnsfunction
number:error

ENOMEM object.attributesthreadthecreatetoexistsmemoryInsufficient

theoccur,conditionsfollowingtheofanyIf pthread_attr_getstacksize,
pthread_attr_setstacksize, pthread_attr_getstackaddr and,
pthread_attr_setstackaddr number:errorcorrespondingthereturnfunctions

ENOSYS The stacksize or stackaddr defined.notareattributes

ALSOSEE

pthread_atfork(3C), pthread_cancel(3C), pthread_cond(3C), pthread_kill(3C),
pthread_mutex(3C), pthread_spec(3C)

)3C(PTHREAD)3C(PTHREAD
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NAME

pthread_atfork – handlersforkRegister

SYNOPSIS

<sys/types.h>#include
<pthread.h>#include

(*(voidpthread_atforkint prepare (*void)(void), parent void)(void),
(*child)(void));

IMPLEMENTATION

systemssystemsPVPCray

STANDARDS

PThreads

DESCRIPTION

The pthread_atfork afterandbeforecalledbetohandlersforkdeclareshallfunction fork thein,
calledthatthreadtheofcontext fork The. prepare beforecalledbeshallhandlerfork fork processing

Thecommences. parent aftercalledbeshallhandlerfork fork process.parenttheincompletesprocessing
The child aftercalledbeshallhandlerfork fork handlingnoIfprocess.childtheincompletesprocessing

null.tosetbemayaddress(es)handlerforkcorrespondingthepoints,threetheseofmoreoroneatdesiredis

tocallsoforderThe pthread_atfork Thesignificant.is parent and child calledbeshallhandlersfork
tocallsbyestablishedweretheywhichinorderthein pthread_atfork The. prepare shallhandlersfork

order.oppositetheincalledbe

VALUESRETURN

thecompletion,successfulUpon pthread_atfork isnumbererroranOtherwise,0.returnshallfunction
error.theindicatetoreturned

ERRORS

theoccur,conditionsfollowingtheofanyIf pthread_atfork correspondingthereturnshallfunction
number:error

ENOMEM addresses.handlerforktherecordtoexistsspacetableInsufficient

ALSOSEE

fork thein(2)

PTHREAD_ PTHREAD)3C(ATFORK _ )3C(ATFORK
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NAME

pthread_condattr_init, pthread_condattr_destroy, pthread_cond_init,
pthread_cond_destroy, pthread_cond_signal, pthread_cond_broadcast,
pthread_cond_wait, pthread_cond_timedwait – variablesCondition

SYNOPSIS

<pthread.h>#include

*(pthread_condattr_tpthread_condattr_initint attr);

*(pthread_condattr_tpthread_condattr_destroyint attr);

*(pthread_cond_tpthread_cond_initint cond,
*pthread_condattr_tconst attr);

*(pthread_cond_tpthread_cond_destroyint cond);

pthread_cond_t cond PTHREAD_COND_INITIALIZER;=

*(pthread_cond_tpthread_cond_signalint cond);

*(pthread_cond_tpthread_cond_broadcastint cond);

*(pthread_cond_tpthread_cond_waitint cond *pthread_mutex_t, mutex);

*pthread_mutex_t*cond,(pthread_cond_tpthread_cond_timedwaitint mutex,
*timespecstructconst abstime);

IMPLEMENTATION

systemssystemsPVPCray

STANDARDS

PThreads

DESCRIPTION

functionThe pthread_condattr_init initializes attr a, objectattributesvariablecondition (CVAO),
initializetoAttemptingattributes.supportednoarethereCurrentlyattributes.allforvaluedefaulttheusing

behavior.undefinedinresultsCVAOinitializedalreadyan

The pthread_condattr_destroy tosystemtheallowsThisCVAO.specifiedthedestroysfunction
CVAO.thebyusedresourcesanyreclaim

The pthread_cond_init byreferencedvariableconditiontheinitializesfunction cond attributeswith
byreferenced attr If. attr sametheisthisused;areattributesvariableconditiondefaultthevalue,nullais

variableconditiontheofstatetheinitialization,successfulUponCVAO.defaultaofaddressthepassingas
undefinedinresultsvariableconditioninitializedalreadyaninitializetoAttemptinginitialized.becomes

behavior.

PTHREAD_ PTHREAD)3C(COND _ )3C(COND
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(includingCVAOtheaffectingfunctionanyvariables,conditionmoreoroneinitializesCVAOaAfter
variables.conditioninitializedpreviouslyanyoneffectnohasdestruction)

The pthread_cond_destroy byspecifiedvariableconditiongiventhedestroysfunction cond the;
usingreinitializedbecanobjectvariableconditiondestroyedAuninitialized.effect,inbecomes,object

pthread_cond_init aredestroyedbeenhasitafterobjectthereferencingotherwiseofresultsthe;
undefined.

inresultsblockedcurrentlyarethreadsotherwhichuponvariableconditionadestroytoAttempting
behavior.undefined

macrotheappropriate,areattributesvariableconditiondefaultwhichforcasesIn
PTHREAD_COND_INITIALIZER isThisallocated.staticallyarethatvariablesconditioninitializecan

tocallabyinitializationdynamictoequivalent pthread_cond_init parameterwith attr aasspecified
performed.arecheckserrornothatexceptvalue,null

The pthread_cond_signal specifiedtheonblockedarethatthreadstheofoneleastatunblockscall
variablecondition cond onblockedarethreadsany(if cond).

The pthread_cond_broadcast conditionspecifiedtheonblockedcurrentlythreadsallunblockscall
variable cond.

inorderthedeterminespolicyschedulingthevariable,conditionaonblockedisthreadonethanmoreIf
aofresultaasunblockedthreadeachWhenunblocked.arethreadswhich pthread_cond_signal or

the pthread_cond_broadcast tocallitsfromreturnscall pthread_cond_wait or
pthread_cond_timedwait calleditwhichwithmutextheownsthreadthe, pthread_cond_wait or
pthread_cond_timedwait calledhadeachifasmutextheforcontendthread(s)unblockedThe.
pthread_mutex_lock.

The pthread_cond_signal or pthread_cond_broadcast thread,abycalledbemayfunctions
callingthreadsthatmutextheownscurrentlyitnotorwhether pthread_cond_wait or

pthread_cond_timedwait ifhowever,waits;theirduringvariableconditionthewithassociatedhave
callingthreadthebylockedismutexthatrequired,isbehaviorschedulingpredictable

pthread_cond_signal or pthread_cond_broadcast.

The pthread_cond_signal and pthread_cond_broadcast noarethereifeffectnohavefunctions
onblockedcurrentlythreads cond.

The pthread_cond_wait and pthread_cond_timedwait conditionaonblocktousedarefunctions
withcalledareTheyvariable. mutex result.willbehaviorundefinedorthread,thebylocked

releaseatomicallyfunctionsThese mutex variableconditiontheonblocktothreadcallingthecauseand
cond meanshereAtomically. " thethenandmutexthetothreadanotherbyaccesstorespectwithatomically

variable.condition " about-to-blockanbyreleasedisitaftermutextheacquirecanthreadanotherifis,That
tocallsubsequentathread, pthread_cond_signal or pthread_cond_broadcast threadthatin

lockedismutexthereturn,successfulUponblocked.hasthreadothertheafterissuedwereitifasbehaves
thread.callingthebyownedisand

PTHREAD_ PTHREAD)3C(COND _ )3C(COND
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eachforvariablesharedainvolvingpredicatebooleanaalwaysisthereused,arevariablesconditionWhen
theiftrueiswhichwait,condition pthread_cond_timedwait returntheSinceoccur.mayfunctions

from pthread_cond_wait or pthread_cond_timedwait predicate’sthisaboutnothingimplies
return.suchuponreevaluatedbeshouldpredicatethevalue,

concurrentforusedbenotshouldmutexonethanMore pthread_cond_wait or
pthread_cond_timedwait improperinresultcanthisasvariable,conditionsametheonoperations

functions.thesefrombehavior

The pthread_cond_timedwait assametheisfunction pthread_cond_wait iserroranthatexcept,
byspecifiedtimeabsolutetheifreturned abstime exceedsorequalstimesystemifis,(thatpasses abstime)

conditionthebefore cond byspecifiedtimeabsolutetheiforbroadcast,orsignaledis abstime alreadyhas
occur,time-outssuchWhencall.theoftimetheatpassedbeen pthread_cond_timedwait nonetheless

byreferencedmutexthereacquiresandreleases mutex.

VALUESRETURN

error.theindicatetoreturnedisnumbererroranOtherwise,0.returnfunctionstheseofallsuccessful,If

MESSAGES

theoccur,conditionsfollowingtheofanyIf pthread_condattr_init thereturnsfunction
number:errorcorresponding

ENOMEM object.attributesvariableconditiontheinitializetoexistsmemoryInsufficient

theoccur,conditionsfollowingtheofanyIf pthread_cond_init correspondingthereturnsfunction
number:error

EAGAIN conditionanotherinitializetomemory)than(otherresourcesnecessarythelackedsystemThe
variable.

ENOMEM variable.conditiontheinitializetoexistsmemoryInsufficient

theoccur,conditionsfollowingtheofanyIf pthread_cond_timedwait thereturnsfunction
number.errorcorresponding

ETIMEDOUT byspecifiedtimeThe abstime to pthread_cond_timedwait passed.has

ALSOSEE

pthread(3C), pthread_spec(3C), pthread_mutex(3C)

PTHREAD_ PTHREAD)3C(COND _ )3C(COND
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NAME

pthread_mutexattr_init, pthread_mutexattr_destroy,
pthread_mutexattr_setkind_np, pthread_mutexattr_getkind_np,
pthread_mutex_init, pthread_mutex_destroy, pthread_mutex_lock,
pthread_mutex_trylock, pthread_mutex_unlock – exclusionMutual

SYNOPSIS

<pthread.h>#include

(pthread_mutexattr_t*pthread_mutexattr_initint attr);

(pthread_mutexattr_t*pthread_mutexattr_destroyint attr);

(pthread_mutexattr_t*pthread_mutexattr_setkind_npint attr int, kind);

*pthread_mutexattr_t(constpthread_mutexattr_getkind_npint attr);

(pthread_mutex_t*pthread_mutex_initint mutex,
pthread_mutexattr_t*const attr);

(pthread_mutex_t*pthread_mutex_destroyint mutex);

pthread_mutex_t mutex PTHREAD_MUTEX_INITIALIZER;=

(pthread_mutex_t*pthread_mutex_lockint mutex);

(pthread_mutex_t*pthread_mutex_trylockint mutex);

(pthread_mutex_t*pthread_mutex_unlockint mutex);

IMPLEMENTATION

systemsPVPCray

STANDARDS

PThreads

DESCRIPTION

The pthread_mutexattr_init defaultthetoobjectattributesmutexspecifiedtheinitializesfunction
values.

The pthread_mutexattr_destroy longernoisobjectattributesthewhencalledbeshouldfunction
becanobjectattributesTheobject.thewithassociatedresourcessystemanyreleasetoorderinneeded

thedestroyed,Onceobject.attributesthatwithcreatedmutexesactivearetherewhenevendestroyed
used.becannotobjectattributes

PTHREAD_ PTHREAD)3C(MUTEX _ )3C(MUTEX
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The pthread_mutexattr_setkind_np and pthread_mutexattr_getkind_np orsetfunctions
becantypemutexThetype.mutextheget MUTEX_FAST_NP, MUTEX_NONRECURSIVE_NP or,

MUTEX_RECURSIVE_NP typewithmutexA. MUTEX_FAST_NP nodoeswhichlockmutexsimpleais
typewithmutexAchecking.error MUTEX_NONRECURSIVE_NP Bothchecking.erroradditionalprovides

instead,If,time.secondamutexthelocktoattemptsmutextheofownertheifblockwillmutexestheseof
aasinitializedbecanmutexthethennested,beshouldmutexthelocktoattempts

MUTEX_RECURSIVE_NP istypemutedefaultThemutex. MUTEX_FAST_NP.

The pthread_mutex_init byreferencedmutextheinitializesfunction mutex byspecifiedattributeswith
attr If. attr thepassingassametheiseffecttheused;areattributesmutexdefaultthevalue,nullais

becomesmutextheofstatetheinitialization,successfulOnobject.attributesmutexdefaultaofaddress
behavior.undefinedinresultsmutexinitializedalreadyaninitializetoAttemptingunlocked.andinitialized

The pthread_mutex_destroy byreferencedobjectmutexthedestroysfunction mutex objectmutexthe;
usingreinitializedbecanobjectmutexdestroyedAuninitialized.effectivelybecomes

pthread_mutex_init aredestroyedbeenhasitafterobjectthereferencingotherwiseofresultsthe;
undefined.

mutex.lockedadestroytoinvalidisIt

macrotheappropriate,areattributesmutexdefaultwhichincasesFor PTHREAD_MUTEX_INITIALIZER
byinitializationdynamictoequivalentisThisallocated.staticallyarethatmutexesinitializetousedbecan

tocalla pthread_mutex_init parameterwith, attr checkserrornothatexceptvalue,nullaasspecified
performed.are

The mutex tocallabylockedisobject pthread_mutex_lock thelocked,alreadyismutextheIf.
withreturnsoperationTheavailable.becomesmutextheuntilblocksthreadcalling mutex lockedthein

owner.itsasthreadcallingthewithstate,

functionThe pthread_mutex_trylock toidenticalis pthread_mutex_lock ifthat,except mutex is
immediately.returnscallthethread),currenttheincludingthreadany(bylockedcurrently

The pthread_mutex_unlock ofownerthebycalledisfunction mutex calltoinvalidisItit.releaseto
pthread_mutex_unlock Callingmutex.theofownerthenotisthatthreadafrom
pthread_mutex_unlock when mutex onblockedthreadsarethereIfinvalid.alsoisunlockedis mutex
when pthread_mutex_unlock usedispolicyschedulingtheandavailable,becomesmutexthecalled,is

mutex.theacquireshallthreadwhichdetermineto

VALUESRETURN

thesuccessful,If pthread_mutexattr_init, pthread_mutexattr_destroy and,
pthread_mutexattr_setkind_np error.theindicatesnumbererroranOtherwise,0.returnfunctions

The pthread_mutexattr_getkind_np attributesspecifiedtheoftypemutexthereturnsfunction
object.

PTHREAD_ PTHREAD)3C(MUTEX _ )3C(MUTEX
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thesuccessful,If pthread_mutex_init and pthread_mutex_destroy 0.returnfunctions
error.theindicatesnumbererroranOtherwise,

thesuccessful,If pthread_mutex_lock and pthread_mutex_unlock Otherwise,0.returnfunctions
error.theindicatetoreturnedisnumbererroran

functionThe pthread_mutex_trylock onlockaif0returns mutex erroranOtherwise,acquired.is
error.theindicatesnumber

MESSAGES

theoccur,conditionsfollowingtheofanyIf pthread_mutexattr_init thereturnsfunction
number:errorcorresponding

ENOMEM mutextheinitializetomemory)than(otherresourcesnecessarythelackedsystemThe
object.attributes

theoccur,conditionsfollowingtheofanyIf pthread_mutexattr_setkind_np thereturnsfunction
number:errorcorresponding

EINVAL byspecifiedtypemutexThe kind invalid.is

theoccur,conditionsfollowingtheofanyIf pthread_mutex_init correspondingthereturnsfunction
number:error

EAGAIN mutex.anotherinitializetomemory)than(otherresourcesnecessarythelackedsystemThe

ENOMEM mutex.theinitializetoexistsmemoryInsufficient

theoccurs,conditionfollowingtheIf pthread_mutex_trylock errorcorrespondingthereturnsfunction
number:

EINVAL locked.alreadywasitbecauseacquiredbenotcouldmutexThe

ALSOSEE

pthread(3C), pthread_cond(3C), pthread_spec(3C)

PTHREAD_ PTHREAD)3C(MUTEX _ )3C(MUTEX
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NAME

pthread_key_create, pthread_key_delete, pthread_setspecific,
pthread_getspecific – dataThread-specific

SYNOPSIS

<pthread.h>#include

*(pthread_key_tpthread_key_createint key (*void, destructor *));(void)

(pthread_key_tpthread_key_deleteint key);

(pthread_key_tpthread_setspecificint key *voidconst, value);

(pthread_key_t*pthread_getspecificvoid key);

IMPLEMENTATION

systemssystemsPVPCray

STANDARDS

PThreads

DESCRIPTION

The pthread_key_create theinthreadsalltovisiblekeydatathread-specificacreatesfunction
byprovidedvaluesKeyprocess. pthread_key_create thread-specificlocatetousedobjectsopaqueare

bykeythetoboundvaluesthethreads,differentbyusedbemayvaluekeysametheAlthoughdata.
pthread_setspecific thread.callingtheoflifetheforpersistandbasisper-threadaonmaintainedare

definedallcreated,isthreadaWhenthreads.activeallinvaluenullagivenisitcreated,iskeyaWhen
values.nullgivenarethreadnewtheinkeys

ahasvaluekeyaifexit,threadAtvalue.keyeachwithassociatedbemayfunctiondestructoroptionalAn
pointedfunctionthekey,thatwithassociatedvaluenon-nullahasthreadtheandpointer,destructornon-null

iscallsdestructoroforderTheargument.soleitsasvalueassociatedcurrentthewithcalledisto
exits.itwhenthreadaforexistsdestructoronethanmoreifunspecified

The pthread_key_delete byreturnedpreviouslykeydatathread-specificadeletesfunction
pthread_key_create withassociatedvaluesdatathread-specificThe. key whennullbenotneed
pthread_key_delete dataforactionscleanupperformorstoragefreemustapplicationThecalled.is

becancleanupthisthreads;anyindatathread-specificassociatedorkeydeletedthetorelatedstructures
afterorbeforeeitherdone pthread_key_delete specifiedThecalled.is key followingusedbecannot

tocallthe deletepthread_key byinvokedarefunctionsdestructorNo. pthread_key_delete.

PTHREAD_ PTHREAD)3C(SPEC _ )3C(SPEC
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The pthread_setspecific awithvaluethread-specificaassociatesfunction key aviaobtained
tocallprevious pthread_key_create key.samethetovaluesdifferentbindmaythreadsDifferent.

The pthread_setspecific inresultmaythisasfunction,destructorafromcalledbecannotfunction
loops.infiniteorstoragelost

The pthread_getspecific specifiedthetoboundcurrentlyvaluethereturnsfunction key ofbehalfon
thread.callingthe

VALUESRETURN

functionThe pthread_getspecific forvaluedatathread-specificthereturns key If. key nohas
returned.isvaluenullavalue,datathread-specific

thesuccessful,If pthread_setspecific, pthread_key_create and, pthread_key_delete
error.theindicatesnumbererroranOtherwise,0.returnfunctions

MESSAGES

theoccur,conditionsfollowingtheofanyIf pthread_key_create correspondingthereturnsfunction
number:error

EAGAIN theorkey,datathread-specificanothercreatetoresourcesnecessarythelackedsystemThe
process,perkeysofnumbertotaltheonlimitsystem-imposed PTHREAD_KEYS_MAX has,

exceeded.been

ENOMEM key.thecreatetoexistsmemoryInsufficient

theoccur,conditionsfollowingtheofanyIf pthread_key_delete correspondingthereturnsfunction
number:error

EINVAL The key invalid.isvalue

theoccur,conditionsfollowingtheofanyIf pthread_setspecific correspondingthereturnsfunction
number:error

ENOMEM thewithvaluetheassociatetoexistsmemoryInsufficient key.

EINVAL The key invalid.isvalue

ALSOSEE

pthread(3C), pthread_cond(3C), pthread_mutex(3C)

PTHREAD_ PTHREAD)3C(SPEC _ )3C(SPEC
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NAME

putc, putchar, fputc, putc_unlocked, putchar_unlocked, putw, fputwc, putwc,
putwchar – streamaonwordorcharacteraPuts

SYNOPSIS

<stdio.h>#include

(intfputcint c *FILE, stream);

(intputcint c *FILE, stream);

(intputcharint c);

(intputc_unlockedint c *FILE, stream);

(intputchar_unlockedint c);

(intputwint w FILE*, stream);

<wchar.h>#include

(wint_tfputwcwint_t wc *FILE, stream);

(wint_tputwcwint_t wc *FILE, stream);

(wint_tputwcharwint_t wc);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

(ISO/ANSI fputc, putc and, putchar only)
(POSIX putc_unlocked and putchar_unlocked only)

(XPG4 putw, fputwc, ungetwc and, putwchar only)

DESCRIPTION

The fputc byspecifiedcharacterthewritesfunction c anto(converted charunsigned outputtheto)
bytopointedstream stream theforindicatorpositionfileassociatedthebyindicatedpositiontheat,

requests,positioningsupportcannotfiletheIfappropriately.indicatortheadvancesanddefined),(ifstream
stream.outputthetoappendedischaracterthemode,appendwithopenedwasstreamtheifor

The fputc likebehavesfunction putc thanslowlymorerunsitbut, putc perspacelesstakesitand,
invocation.

The putc toequivalentisfunction fputc evaluatemayitmacro,aasimplementedisitifthatexcept,
stream particular,Ineffects.sidewithexpressionanbenevershouldargumentthesoonce,thanmore

++),*fc(cput

useexpected;asworknotdoes fputc instead.

)3C(PUTC)3C(PUTC
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The putchar toequivalentisfunction putc argumentsecondthewith stdout.

The putc_unlocked and putchar_unlocked thetoequivalentfunctionalityprovidefunctions putc
and putchar withlockedbetoguaranteednotareinterfacestheseHowever,respectively.functions,

theseuseshouldyouThusapplication.multitaskedainoperationsI/Ostandardconcurrenttorespect
thebyprotectedscopeawithinonlyfunctions flockfile or(3C) ftrylockfile functions.(3C)

The putw typeis,(thatwordthewritesfunction int) w outputtheto stream thewhichatpositionthe(at
typeaofsizetheiswordaofsizeThepointing).isdefined,ifpointer,file int tomachinefromvariesand

Themachine. putw file.theinalignmentspecialcausesnorassumesneitherfunction

The fputwc codewide-characterthetocorrespondingcharacterthewritesfunction wc streamoutputtheto
whichto stream (ifstreamtheforindicatorfile-positionassociatedthebyindicatedpositiontheatpoints,

theiforrequests,positioningsupportcannotfiletheIfappropriately.indicatortheadvancesitanddefined),
state.undefinedaninleftisfileoutputtheofstateshiftthecharacter,thewritingwhileopenedwasstream

The st_ctime and st_mtime ofexecutionsuccessfulthebetweenupdateformarkedarefiletheoffields
fputwc tocallaofcompletionsuccessfulnexttheand fflush or(2) fclose aorstreamsametheon(2)

tocall exit or abort.

The putwc toequivalentisfunction fputwc evaluatemayitmacroaasimplementedisitifthatexcept,
stream youTherefore,effects.sidewithexpressionanbenevershouldargumentthesoonce,thanmore

theusefunction;thisusenotshould fputwc instead.function()

callfunctionThe putwchar(wc toequivalentis) putwc(wc, stdout).

CAUTIONS

usingwrittenfilesordering,byteandlengthwordindifferencespossibleofBecause putw are
usingreadbenotmaytheyandmachine-dependent, getw usingavoidtherefore,processor;differentaon

putw.

NOTES

theofversionmacroThe putc version,protectedmultitaskaobtainToprotected.multitasknotisfunction
usingbycodeyourcompile -D_MULTIP_ usingbylinkand /lib/libcm.a.

VALUESRETURN

errortheoccurs,errorwriteaIfwritten.havetheyvaluethereturneachfunctionsthesesuccessful,If
returnfunctionstheandsetisstreamtheforindicator EOF (WEOF for fputwc filetheifoccurslatterThe).

stream Becausecreated.becannotfileoutputtheiforwriting,foropennotis EOF useinteger,validais
the ferror detecttofunction(3C) putw errors.

ALSOSEE

fclose(3C), ferror(3C), fopen(3C), fread(3C), printf(3C), puts(3C), setbuf(3C)

)3C(PUTC)3C(PUTC
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NAME

putenv – environmentthetovalueaddsorChanges

SYNOPSIS

<stdlib.h>#include

*char(constputenvint string);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4

DESCRIPTION

The putenv variableenvironmenttheofvaluethemakesfunction name toequal value analteringby
whichtostringthecase,eitherInone.newacreatingorvariableexisting string theofpartbecomespoints

Theenvironment.thechangesstringthealteringsoenvironment, string theofstringatopointsargument
form "name=value" thatspaceTheblanks.embeddednocontainsthat string afterusedlongernoisuses

string-definingnewa name topassedis putenv.

NOTES

therefore,environment;theofcopyseparateagets(PE)elementprocessingeachsystems,MPPCrayOn
usingbyenvironmentthetoalterations putenv PEs.otheronreflectedbenotwillPEsingleaon

The putenv whichtoenvironmentthemanipulatesfunction sh conjunctioninusedbecanitand(1)points,
thewith getenv however,function;(3C) envp toargumentthird(the main changed.notis)

usesfunctionThis malloc environment.theenlargeto(3C)

After putenv order.alphabeticalinnecessarilynotarevariablesenvironmentalcalled,is

Calling putenv whilefunctioncallingtheexitingthenargument,theasvariableautomaticanwith string is
error.potentialaisenvironmenttheofpartstill

VALUESRETURN

If putenv (usingspaceenoughobtainnotcould malloc areturnsitenvironment,expandedanfor(3C))
0.returnsitotherwise,value;nonzero

)3C(PUTENV)3C(PUTENV
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EXTENSIONSFORTRAN

thecallmayalsoYou putenv follows:asprograms,Fortranfromfunction

I,ENVPUTR*8EGEINT
*TERRACCHA stringn
(ENVPUT=I string)

Argument string formtheofvariableintegeranorvariablecharacterFortranaeitherbecan name=value If.
(0)nullawithterminatedandwordpercharacters8packedbemustdatathevariable,integeranuseyou

byte.

functionFortran PUTENV copiesandspaceallocates string alteringTherefore,space.thatto string after
calling PUTENV environment.thechangenotdoes

ALSOSEE

getenv(3C), malloc(3C), setenv(3C)

sh thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

exec thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

)3C(PUTENV)3C(PUTENV
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NAME

putpwent – entryfilepasswordWrites

SYNOPSIS

<pwd.h>#include

*passwd(structputpwentint p *FILE, f);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionAT&T

DESCRIPTION

The putpwent ofinversetheisfunction getpwent atopointeraGiven. passwd bycreatedstructure
getpwent (or getpwuid or getpwnam), putpwent streamtheonlineawrites f thematchmustwhich,

offormat /etc/passwd (see passwd(5)).

NOTES

insomethingWritingsystems.previouswithcompatibilityforonlyincludedisfunctionThis
/etc/passwd Theineffective.issoanddatabaseinformationusertheinentryanmakenotdoes passwd

bymaintainedautomaticallyisfile udbgen(8).

WARNINGS

headertheusesfunctionprecedingThe stdio.h moreprogramsofsizetheincreasetoitcauseswhich,
expected.bemightotherwisethan

VALUESRETURN

operation,itsduringdetectediserroranIf putpwent returnsitotherwise,nonzero;returns 0.

ALSOSEE

getpwent(3C)

udbgen thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

passwd(5), udb thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS ResearchCray,
SRpublication – 2014

)3C(PUTPWENT)3C(PUTPWENT

SR– 52110.02080



NAME

puts, fputs, fputws – streamaonstringaPuts

SYNOPSIS

<stdio.h>#include

*char(constputsint s);

*char(constfputsint s *FILE, stream);

<wchar.h>#include

*wchar_tfputws(constint ws *FILE, stream);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

(ISO/ANSI puts and fputs only)
(XPG4 fputws only)

DESCRIPTION

The puts whichtostringnull-terminatedthewritesfunction s tocharacter,newlineabyfollowedpoints,
streamoutputstandardthe stdout The. fputs whichtostringnull-terminatedthewritesfunction s points

outputspecifiedtheto stream character.nullterminatingthewritesfunctionNeither.

The fputws stringwide-character(null-terminated)thetocorrespondsthatstringcharacterawritesfunction
whichto ws whichtostreamthetopoints stream terminatingthetocorrespondsthatcharacterNopoints.

Thewritten.iscodewide-characternull, st_ctime and st_mtime formarkedarefiletheoffields
ofexecutionbetweenupdate fputws tocallnexttheofcompletionand fflush or(2) fclose theon(2)

tocallaorstreamsame exit or abort.

NOTES

The puts character;newlineaappendsfunction fputs not.does

VALUESRETURN

Thevalue.nonnegativeareturnfunctionsThese puts and fputs (fileofendanreturnfunctions EOF on)
Thewriting).foropenedbeennothasthatfileaonwritetotrythey(iferror fputws error,anonfunction,

returns – setsandstream,theforindicatorerroransets1, errno error.theindicateto

)3C(PUTS)3C(PUTS
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EXTENSIONSFORTRAN

thecallcanalsoYou fputs follows:asprograms,Fortranfromfunction

TS,FPUR*8EGEINT stream I,
TS(FPU=I s )eamstr,

Argument s byte.nullabyterminatedandword-aligned,left-justified,bemust

ALSOSEE

ferror(3C), fopen(3C), fread(3C), printf(3C), putc(3C)

)3C(PUTS)3C(PUTS
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NAME

qsort – sortPerforms

SYNOPSIS

<stdlib.h>#include

*(voidqsortvoid base size_t, nmemb size_t, size (*int, compar *,void)(const
*));voidconst

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

ISO/ANSI

DESCRIPTION

The qsort ofarrayansortsfunction nmemb bytopointediswhichofelementinitialtheobjects, base.
The size object.eachofsizethespecifiesargument

whichtofunctioncomparisonatoaccordingorderascendingintosortedarearraytheofcontentsThe
compar functionThecompared.beingobjectsthetopointthatargumentstwowithcallediswhichpoints,

betoconsideredisargumentfirsttheif0thangreaterorto,equalthan,lessisthatintegeranreturns
second.thethangreaterorto,equalthan,lessrespectively

unspecified.isarraysortedtheinordertheirequal,ascompareelementstwoIf

NOTES

typeofbeshouldargumentsfunction’scomparisonThe void* typetobackcastbeshouldand
therefore,byte;everycomparenotneedfunctioncomparisonThefunction.thewithinpointer-to-element

compared.beingvaluesthetoadditioninelementstheincontainedbemaydataarbitrary

unpredictable.isequalascomparethatitemstwooforderoutputThe

VALUESRETURN

The qsort value.noreturnsfunction

EXAMPLES

thehowshowsexamplefollowingThe qsort executes:function

>b.hdli<stdeclu#in

*/tedsorbetotsmeneleofayarr/*{tmeneleuctstr
*/ontsortokey/*;keyint

.

)3C(QSORT)3C(QSORT
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.

.
;el]q[n}

0];&q[=se*batmeneleuctstr

*b)dvoistcon*a,dvoinst(coparcomint
*/)rt(qsoforonctifunnsioparcom/*

{
);key)->*)btmenelecttru((s-key)->*)atmeneleuctstr(((urnret

}

{n()mai
.
.
.

);parcom),ase(*beofsiz,nele,basrt(qso
.
.
.

}

ALSOSEE

bsearch(3C), lsearch(3C)

)3C(QSORT)3C(QSORT
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NAME

raise – programexecutingthetosignalaSends

SYNOPSIS

<signal.h>#include

(intraiseint sig);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

ISO/ANSI

DESCRIPTION

The raise signalthesendsfunction sig program.executingtheto

VALUESRETURN

The raise unsuccessful.ifnonzerosuccessful,if0returnsfunction

)3C(RAISE)3C(RAISE
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NAME

rand, srand, rand_r – integerspseudo-randomGenerates

SYNOPSIS

<stdlib.h>#include

(void);randint

int(unsignedsrandvoid seed);

*int(unsignedrand_rint seedptr);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

(ISO/ANSI rand and srand)
(PThreads rand_r)

DESCRIPTION

The rand to0rangetheinintegerspseudo-randomofsequenceacomputesfunction RAND_MAX iswhich,
fileheadertheindefined stdlib.h.

The srand theusesfunction seed betonumberspseudo-randomofsequencenewaforseedaasargument
tocallssubsequentbyreturned rand If. srand ofsequencethevalue,seedsamethewithcalledthenis

Ifrepeated.isnumberspseudo-random rand tocallsanybeforecalledis srand themade,beenhave
whenasgeneratedissequencesame srand 1.ofvalueseedawithcalledfirstis

The rand_r thetoequivalentfunctionalityprovidesfunction rand isthatinterfaceanwithbutfunction
(valueseedthetopointeratakesItapplications.multitaskedforsafe seedptr Thisargument.anas)

randomofmanagementsafeandgeneratorsnumberrandomseparateofmaintenanceeasyforallowsfunction
applications.multitaskedforsequencesnumber

VALUESRETURN

The rand and rand_r integer.pseudo-randomareturnfunctions

The srand value.noreturnsfunction

ALSOSEE

drand48(3C)

)3C(RAND)3C(RAND
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NAME

rcmd, rresvport, ruserok – commandremoteatostreamaReturns

SYNOPSIS

<unistd.h>#include

**(charrcmdint ahost shortunsigned, inport *char, locuser *char, remuser char,
*cmd int, fd2p);

*(intrresvportint port);

*(charruserokint rhost int, superuser *char, ruser *char, luser);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionBSD

DESCRIPTION

The rcmd commandremoteaexecutetousersupertheallowsfunction cmd anusingmachine,remoteaon
Thenumbers.portreservedonbasedschemeauthentication rresvport atodescriptorareturnsfunction

theusehostlocaltheonServersspace.portprivilegedtheinaddressanwithsocket ruserok tofunction
theofmeansbyservicerequestwhohostremoteaonusersauthenticate rcmd threeAllfunction.

thebyusedareandfilesametheinpresentarefunctions rshd others).(amongserver(8)

The rcmd theusesfunction gethostbyname (seefunction gethost hosttheuplookto(3C)), ahost,
returning – Otherwise,exist.notdoeshosttheif1 ahost aandhost,remotetheofnameofficialthetosetis

portInternettheatresidingserveratoestablishedisconnection inport.

theIf rcmd typeofsocketasucceeds,function SOCK_STREAM thetogivenandcallerthetoreturnedis
commandremote cmd descriptorsfiletheas stdin andsocket)thefromreading(for stdout writing(for

Ifsocket).theto fd2p itfordescriptoraandup,setisprocesscontrolatochannelauxiliaryannonzero,is
inplacedis fd2p (commandthefromoutputdiagnosticreturnsprocesscontrolThe. stderr thison)

thetoforwardedbetonumbers,signalUNICOSbeingaschannelthisonbytesacceptsalsoandchannel
Ifcommand.theofgroupprocess fd2p 0,is stderr assamethemadeis stdout nocase,thisIn.

establishtoablebemayyoualthoughprocess,remotethetosignalsarbitrarysendingformadeisprovision
data.out-of-bandusingbycontact

indetailindescribedarevalidationuserandprotocolrequestserviceThe rshd(8).

The rresvport forsuitableissocketThisit.toboundaddressprivilegedawithsocketaobtainsfunction
byuse rcmd 1023.through0rangetheinportaofconsistaddressesPrivilegedfunctions.otherseveraland

socket.atosortthisofaddressanbindtoallowedisusersupertheOnly

)3C(RCMD)3C(RCMD

SR528 – 10.02080



The ruserok (namehost’sremoteatakesfunction rhost thebyreturnedas), gethostent (seefunction
gethost (userremotetheofnamethe(3C)), ruser (userlocaltheofnamethe), luser willaccountwhose)

theofthatisnameuser’slocaltheifindicating1)or0(eitherflagaanduser,remotethebyaccessedbe
host’slocalthechecksthenItuser.super /etc/hosts.equiv theandfile .rhosts inexists,itiffile,

requestingpersontheforauthorizationfordirectory)homeuser’slocalthe(normallydirectorycurrentthe
service.

NOTES

thetooptionsspecifytowaynoisThere socket thatcall(2) rcmd makes.

VALUESRETURN

theinlistedishostremotetheofnametheifreturnedis0A /etc/hosts.equiv remotetheiforfile,
theinlistedarenameuserremoteandnamehost .rhosts therequirecanconfigurationsystemThefile.

/etc/hosts.equiv and .rhosts therequirealsoandhost,remotetheformatchacontaintoeachfiles
otherwise,match;tonamesuserlocalanduserremote ruserok areturns – 1,isflagusersupertheIf1.

ofcheckingtheuser,supertheisuserlocalspecifiedthethatindicating /etc/host.equiv bypassed.is
(See hosts.equiv and(5) rhosts theifAlso,(5).) rhosts other,orgroupbywritableisfile
ruserok areturns – 1.

FILES

/etc/hosts.equiv

$HOME/.rhosts

ALSOSEE

gethost(3C), rexec(3C)

remsh thein(1B) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

socket thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

hosts.equiv(5), rhosts thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS Cray,
SRpublicationResearch – 2014

rexecd(8), rshd thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

GuideUser’sNetworkTCP/IP SGpublicationResearchCray, – 2009

)3C(RCMD)3C(RCMD
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NAME

rcmdexec – commandremoteatostreamaReturns

SYNOPSIS

**(charrcmdexecint ahost shortunsigned, rshellp shortunsigned, rexecp char,
*locuser *char, remuser *char, passwd *char, cmd int, fd2p);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The rcmdexec theofcombinationaisfunction rcmd theandfunction rexec (Seefunction. rcmd(3C)
and rexec information.)argumentadditionalfor(3C)

Argument rshellp theis inport functionforvalue rcmd and, rexecp theis inport functionforvalue rexec.

The rcmdexec aattemptsfirstfunction rcmd internaltheIfcall.function connect withfailscall(2)
error ECONNREFUSED, rcmdexec antriesimmediately rexec internaltheIfcall.function connect(2)

errorwithfailsagaincall ECONNREFUSED, rcmdexec triesandbackgoesandtime,ofperiodaforsleeps
seconds.30aboutisperiodouttimetotalTheagain.callsboth

ALSOSEE

rcmd(3C), rexec(3C)

connect(2), intro thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

rexecd(8), rshd thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

)3C(RCMDEXEC)3C(RCMDEXEC
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NAME

re_comp, re_exec – expressionsregularMatches

SYNOPSIS

<unistd.h>#include

*(char*re_compchar s);

*(charre_execint s);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionBSD

DESCRIPTION

The re_comp Thematching.patternforsuitableforminternalanintostringacompilesfunction re_exec
topassedstringlasttheagainststringargumentthechecksfunction re_comp.

stringIf s functionsuccessfully,compiledwas re_comp errorancontainsthatstringaotherwise,0;returns
Ifreturned.ismessage re_comp currentlythechangingwithoutreturnsitstring,nullaor0passedis

expression.regularcompiled

stringIf s functionexpression,regularcompiledlastthematches re_exec stringif1;returns s tofailed
validnotwasexpressionregularcompiledtheif0;returnsitexpression,regularcompiledlastthematch

returnsiterror),internalan(indicating – 1.

bothtopassedstringsThe re_comp and re_exec theycharacters;newlineembeddedortrailinghavecan
recognizedexpressionsregularthedifferences,theseofaccountTakingcharacter.nullabyterminatedare

theindescribedare ed page.man(1)

VALUESRETURN

Function re_exec returns – error.internalanfor1

functionoccurs,erroranIf re_comp strings:followingtheofonereturns

expressionregularpreviousNo
longtooexpressionRegular

(\unmatched
]missing

pairs)(\\manytoo
)\unmatched

RE_ RE)3C(COMP _ )3C(COMP
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ALSOSEE

ed(1), egrep(1), ex(1), fgrep(1), grep thein(1) ManualReferenceCommandsUserUNICOS Cray,
SRpublicationResearch – 2011

RE_ RE)3C(COMP _ )3C(COMP
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NAME

regcmp, regex – expressionregularaexecutesandCompiles

SYNOPSIS

<stdlib.h>#include

*(char*regcmpchar string, .);..

*(char*regexchar re *char, subject, .);..

_loc1;*_char

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionAT&T

DESCRIPTION

The regcmp Theform.compiledthetopointerareturnsandexpressionregularacompilesfunction
malloc youspace,allocatedthefreetoexpression;regularcompiledtheforspacecreatesfunction(3C)

thecallmust free (see malloc function;(3C)) regcmp isargumentincorrectanififNULLreturns
passed. regcmp TheNULL.returns regcmp needtheprecludegenerallytowrittenbeenhascommand(1)

time.executionatfunctionthisfor

The regex passedareargumentsAdditionalstring.subjecttheagainstpatterncompiledaexecutesfunction
failure,Onback.valuesreceiveto regex nextthetopointerareturnsitsuccess,onNULL;returns

character.unmatched

Functions regcmp and regex ofnumbervariableatake *char followingarguments string and subject,
toargumentlastTherespectively. regcmp bemust *)0(char pointer,characterglobalA. _loc1_ ,

Bothbegan.matchthewheretopoints regcmp and regex editor,thefromborrowedmostlywere ed(1);
andsymbolsvalidthearefollowingTheslightly.changedbeenhavesemanticsandsyntaxthehowever,

meanings:associatedtheir

DescriptionSymbol
.^*][ in(asmeaningcurrenttheirretainsymbolsThese ed(1)).

$ string;theofendtheMatches \n character.newlineamatches
- meansminusthebrackets,Within through example,(for ]a-z[ toequivalentis

].xyz.abcd.[ The). - characterlastorfirsttheasusedifonlyitselfasappearcan
expressionclasscharactertheexample,(for ]]-[ charactersthematches ] and -).

+ byfollowedexpressionregularA + means timesmoreorone example,for; [0-9]+ is
toequivalent [0-9][0-9]∗.

)3C(REGCMP)3C(REGCMP
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{m {} m, {} m,u} inenclosedvaluesInteger }{ regularprecedingthetimesofnumbertheindicate
valueTheapplied.bewillexpression m andnumber,minimumtheis u lessnumber,ais

onlyIfmaximum.theiswhich256,than m example,(forpresentis {m} theindicatesit),
valueTheapplied.bewillexpressionregularthetimesofnumberexact {m,} is

toanalogous {m,infinity} (plusThe. + (starand) ∗ toequivalentareoperations)
{1,} and {0,} respectively.,

)$...( n theinstoredisvalueThereturned.betoisexpressionregularenclosedtheofvalueThe
(n+ regularenclosed10most,Atargument.subjectthefollowingargument1)th

Theallowed.areexpressions regex unconditionally.assignmentsitsmakesfunction
)...( assuchoperator,Angrouping.forusedareParentheses "*", "+", "-" or, "/" workcan,

example,forparentheses;inenclosedexpressionregularaorcharactersingleaon
(a∗(cb+)∗)$0.

bythemescapemustyouthemselves,asusedbetospecial;aresymbolsprecedingtheofallnecessity,By
.ausing

CAUTIONS

ifmemoryofoutrunmayprogramuserThe regcmp compiledthefreeingwithoutiterativelycalledis
required.longernoexpressionsregular

EXAMPLES

whichatstringsubjecttheincharacternewlineleadingamatchesexamplefollowingThe1:Example
cursor points.

>b.hdli<stdeclu#in

rcha ∗ ,sorcur ∗ ,sorcurnew ∗ ;ptr
.
.
.

);sorcur)),*)0ar(ch,\n"("^cmpreg=r(ptex(reg=sorcurnew
;tr)e(pfre

stringthethroughmatchesexamplefollowingThe2:Example "Testing3" theofaddressthereturnsand
(charactermatchedlasttheaftercharacter cursor+11 stringThe). "Testing3" thetocopiedis

arraycharacter ret0.

)3C(REGCMP)3C(REGCMP
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>b.hdli<stdeclu#in

];0[9retrcha
me;*nar,rsowcu*nercha

.

.

.
0-9a-zA-zz][Za-[A-("(cmpreg=enam _ );*)0ar(ch",)$0,7}]{0

0);ret,21"ng3sti3Te"12e,namex(reg=sorcurnew

expressionregularprecompiledaappliesexamplefollowingThe3:Example name in file.i (see
regcmp against(1)) string.

>b.hdli<stdeclu#in
i"le."fideclu#in

r;rsowcu*neg,rin*strcha
.
.
.

);ingstre,namex(reg=sorcurnew

ALSOSEE

malloc(3C)

ed(1), regcmp thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

)3C(REGCMP)3C(REGCMP
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NAME

regcomp, regexec, regerror, regfree – libraryRegular-expression

SYNOPSIS

<sys/types.h>#include
<regex.h>#include

*regcomp(regex_tint preg *charconst, pattern int, cflags);

*regex_tregexec(constint preg *charconst, string size_t, nmatch,
regmatch_t pmatch int[], eflags);

regerror(intsize_t errcode *regex_tconst, preg *char, errbuf,
size_t errbuf_size);

*regfree(regex_tvoid preg);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4

DESCRIPTION

see(REs);expressionsregularimplementfunctionsThese regex follows:asusedareFunctions(3C).

DescriptionFunction
regcomp forminternalanintostringaaswrittenREanCompiles
regexec theMatches regcomp resultsreportsandstringaagainstvalue
regerror eitherfromcodeserrorTransforms regcomp or regexec human-readableinto

messages
regfree REanofforminternalthebyusedstorageallocateddynamicallyanyFrees

fileheaderThe regex.h types,structuretwodeclares regex_t and regmatch_t forformerthe,
typeafunctions,fourthedeclaresalsoItreporting.matchforlattertheandformsinternalcompiled

regoff_t withstartthatnameswithconstantsofnumberaand, REG_.

The regcomp theincontainedexpressionregularthecompilesfunction pattern flagsthetosubjectstring,
in cflags theinresultstheplacesand, regex_t whichtostructure preg Thepoints. cflags isvariable

flags:followingtheofmoreor0ofORbitwisethe

DescriptionFunction
REG_EXTENDED thearethatREs(basic)obsoletethethanratherREs,(extended)modernCompile

default.
REG_ICASE Seedistinctions.caseupper/lowerignoresthatmatchingforCompile regex(7).
REG_NOSUB matched.waswhatnotfailure,orsuccessonlyreportmustthatmatchingforCompile

)3C(REGEXEC)3C(REGEXEC
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REG_NEWLINE ordinarycompletelyaisnewlinedefault,Bymatching.newline-sensitiveforCompile
flag,thisWithstrings.orREseitherinmeaningspecialnowithcharacter [^ bracket

andexpressions . anewline,matchnever ^ anyafterstringnullthematchesanchor
theandfunction,normalitstoadditioninstringtheinnewline $ thematchesanchor

function.normalitstoadditioninstringtheinnewlineanybeforestringnull
REG_WORDS treatsthatmatchingforCompile < andwordaofbeginningtheas > aofendtheas

word.

The regcomp whichtostructuretheinfillsand0returnsfunction preg thatofmemberOnepoints.
publicized:isstructure re_nsub typeof, size_t subexpressionsparenthesizedofnumberthecontains,

theifundefinedisvaluemember’sthis(exceptREthewithin REG_NOSUB Ifused).wasflag regcomp
CODES.ERRORseecode;errornonzeroareturnsitfails,

The regexec whichtoREcompiledthematchesfunction preg theagainstpoints string thetosubject,
inflags eflags usingbyresultsreportsand, nmatch, pmatch beenhavemustREThevalue.returnedtheand,

ofinvocationpreviousabycompiled regcomp ofexecutionduringunchangedisformcompiledThe.
regexec threads.multiplebysimultaneouslyusedbecanREcompiledonetherefore,;

whichtostringnull-terminatedthedefault,By string line,entireanoftextthebetoconsideredispoints
Thenewline.terminatinganyminus eflags flags:followingtheofmoreor0ofORbitwisetheisargument

DescriptionFlag
REG_NOTBOL thesoline,aofbeginningthenotisstringtheofcharacterfirstThe ^ shouldanchor

undernewlinesofbehaviortheaffectnotdoesconditionThisit.beforematchnot
REG_NEWLINE.

REG_NOTEOL thesoline,aendnotdoesstringtheterminatingnullThe $ matchnotshouldanchor
undernewlinesofbehaviortheaffectnotdoesconditionThisit.before

REG_NEWLINE.
REG_STARTEND atstarttoconsideredisstringThe string + pmatch[0].rm_so terminatingahavetoand

atlocatedNUL string + pmatch[0].rm_eo location),thatatrequirednotis(NUL
ofvaluetheofregardless nmatch The. pmatch and nmatch below.definedarevariables

beshouldand1003.2,POSIXbyspecifiednotbutwithcompatibleextension,anisThis
systems.othertoportedbetointendedsoftwareincautionwithused

severalofanymatchcouldthereofportionaorREanwhichincasesinmatchediswhatofdiscussionaFor
ofsubstrings string see, regex(3C).

Usually, regexec codenonzerotheandsuccessfor0returns REG_NOMATCH nonzeroOtherfailure.for
CODES.ERRORseesituations;exceptionalinreturnedbemaycodeserror

If REG_NOSUB iforRE,theofcompilationtheinspecifiedwas nmatch 0,is regexec theignores pmatch
Otherwise,argument. pmatch ofarrayantopoints nmatch typeofstructures regmatch_t structureaSuch.

memberstheleastathas rm_so and rm_eo typeofboth, regoff_t aslargeasleastattypearithmeticsigned(a
an off_t aand ssize_t ofoffsettheandsubstringaofcharacterfirsttheofoffsettherespectivelycontaining),

theofbeginningthefrommeasuredareOffsetssubstring.theofendtheaftercharacterfirstthe string
togivenargument regexec charactertheindicatingbothoffsets,equalbydenotedissubstringemptyAn.

substring.emptythefollowing

)3C(REGEXEC)3C(REGEXEC
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theofmember0thThe pmatch ofsubstringtheindicatetoinfilledisarray string thebymatchedwasthat
subexpressionsparenthesizedbymatchedwasthatsubstringthereportmembersRemainingRE.entire

memberRE;thewithin i subexpressionreports i ofordertheby1)at(startingcountedsubexpressionswith,
Theright.toleftRE,theinparenthesesopeningtheir rm_so and rm_eo tosetarearguments – unusedfor1

toormatch,theinusednotsubexpressionstoeithercorrespondthat(entriesarraytheinentries
is,(thatREtheinnotarethatsubexpressions i > preg –> re_nsub theinusedissubexpressionaIf).

REtheWhenmatched.itonelasttheissubstringreportedthetimes,severalmatch (b*)+ matches bbb,
threetheofeachmatchessubexpressionparenthesizedthe b stringsemptyofnumberinfiniteanthenands

lastthefollowing b strings.)emptytheofoneissubstringreportedtheso,

The regerror nonzeroamapsfunction errcode eitherfrom regcomp or regexec printableato
Ifmessage. preg theofusefromarisenhaveshouldcodeerrorthenonnull,is regex_t whichto preg

fromcamecodeerrortheifandpoints, regcomp recentmostthefromresultthebeenhaveshouldit,
regcomp thatusing regex_t The. regerror messagedetailedmoreasupplytoablebemayfunction

thefrominformationusingby regex_t The. regerror intomessagenull-terminatedtheplacesfunction
whichtobufferthe errbuf mostattonull)the(includinglengththelimitingpoints, errbuf_size theIfbytes.

thecase,anyInsupplied.isnullterminatingthebeforefitwillasitofmuchasfit,notdoesmessagewhole
Ifnull).terminating(includingmessagewholetheholdtoneededbufferofsizetheisvaluereturned

errbuf_size 0,is errbuf correct.stillisvaluereturnthebutignored,is

The regfree whichtoREcompiledthewithassociatedstorageallocateddynamicallyanyfreesfunction
preg remainingThepoints. regex_t toitsupplyingofeffecttheandRE,compiledvalidalongernois
regexec or regerror undefined.is

ChoicesImplementation
Thegrammar.REthebyforbiddenorundefinedexplicitlyeitherPOSIX,underoptionalaredetailsMany

case-independentofdefinitiontheofdiscussionaForfollows.asthemtreatsimplementationResearchCray
seematching, regex(3C).

• isusageMemorylimited.ismemoryasinsofarexceptREs,oflengththeonexistslimitparticularNo
repetitions.boundedforexceptcomplexity,REtoinsensitivelargelyandsize,REinlinearapproximately

memory.ofoutsystemanyalmostrunwillthatthemusingREshortoneforBUGSSee

• aproducesPOSIXbylegitimizedspecificallyonesthethanothercharacterbackslashedAny
REG_EESCAPE error.

• unmatchedAny [ ais REG_EBRACK error.

• cannotrangeoneofendpointTheranges.bracket-expressionendorbegincannotclassesEquivalence
another.begin

• RE_DUP_MAX 255.isrepetitions,boundedincountsrepetitiononlimitthe,

• (operatorrepetitionA ?, *, + operatorrepetitionAoperator.repetitionanotherfollowcannotbounds)or,
followorsubexpression,orexpression,anbegincannot ^ or |.

• A | anotherafteror(sub)expressionainlastorfirstappearcannot | ofoperandanexample,(for |
subexpression,parenthesizedemptyAnsubexpression).emptyanbecannot () anmatchesandlegalis,

RE.legalanotisstringemptyAn(sub)string.empty
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• A { thenmustwhichrepetition,boundedaforboundsofbeginningtheconsideredisdigitabyfollowed
Abounds.forsyntaxthefollow { not character.ordinaryanconsideredisdigitabyfollowed

• A ^ and $ ordinarynotanchors,areREs(basic)obsoleteinsubexpressionsendingandbeginning
characters.

NOTES

islocaletheincomplete;isinternationalizationofimplementationTheexists.bugfunctionalityknownOne
thatofelementssuchotherandelementscollatingtheonlyanddefault,POSIXthebetoassumedalways

available.arelocale

CODESERROR

fromcodeserrorNonzero regcomp and regexec following:theinclude

DescriptionCodeError
REG_BADBR incount(s)Repetition }{ validnot
REG_BADPAT validnotexpressionRegular

?REG_BADRPT , * or, + validnotoperand
REG_EBRACE Braces }{ balancednot
REG_EBRACK Brackets ][ balancednot
REG_ECOLLATE validnotelementCollating
REG_ECTYPE validnotclassCharacter
REG_EESCAPE A \ characterunescapabletoapplied
REG_EFATAL errorInternal
REG_ENEWLINE A \n patternofendbeforefound
REG_ENOSYS supportednotFunction
REG_ENSUB ninethanMore )( pairs
REG_EPAREN Parentheses )( balancednot
REG_ERANGE inrangeCharacter ][ validnot
REG_ESPACE memoryofoutRan
REG_STACK overflowstackBacktrack
REG_ESUBREG validnotnumberBackreference

regexec()REG_NOMATCH matchtofailed

ALSOSEE

regex(3C)

grep thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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NAME

regexp.h – functionsmatchandcompileexpressionregularforheaderLibrary

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4

MACROS

None

TYPES

None

DECLARATIONSFUNCTION

indeclaredarefunctionsfollowingThe regexp.h:

(char**compilechar instring char*, expbuf *charconst, endbuf int, eof);

*char(constadvanceint string *charconst, expbuf);

*char(conststepint string *char, expbuf);

variables:externalasdeclaredarefollowingtheand

*locs;*loc2,*loc1,charextern

DESCRIPTION

offormtheinfunctionsmatchingexpressionregulargeneral-purposeThese ed headertheindefinedare(1),
file regexp.h assuchPrograms. ed(1), sed(1), grep(1), expr regularperformwhichon,soand(1),

regularmaintaintochangedbeneedfilethisonlyway,thisInfile.sourcethisusematching,expression
compatibility.expression

fileheaderthetointerfaceThe regexp.h mustfilethisincludethatProgramscomplex.excessivelyis
thebeforedeclaredmacrosfivefollowingthehave <regexp.h>#include aremacrosThesestatement.

thebyused compile function.

DescriptionMacro
)GETC( Successivepattern.expressionregulartheincharacternexttheofvaluetheReturns

tocalls )GETC( expression.regulartheofcharacterssuccessivereturnshould
)PEEKC( tocallsSuccessiveexpression.regulartheincharacternexttheReturns )PEEKC(

byreturnedcharacternextthebealsoshould(whichcharactersamethereturnshould
)GETC( ).
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UNGETC(c) argumenttheCauses c tocallnextthebyreturnedbeto )GETC( (and )PEEKC( No).
toguaranteedischaracterthisandneededeverispushbackofcharacteronethanmore

byreadcharacterlastthebe )GETC( macrotheofvalueThe. UNGETC(c) alwaysis
ignored.

RETURN(pointer) theofexitnormalonUsed compile argumenttheofvalueThefunction. pointer ais
Thisexpression.regularcompiledtheofcharacterlasttheaftercharacterthetopointer

allocation.memorymanagetohavethatprogramstousefulismacro
ERROR(val) thefromreturnabnormalonUsed compile argumentThefunction. val erroranis

return.nevershouldcallThismeanings).fortablefollowingthe(seenumber

MeaningError
largetooendpointRange11

numberBad16
‘‘25 \ out-of-rangedigit’’

delimitermissingorIllegal36
stringsearchrememberedNo41

42 \)\( imbalance
manyToo43 \(

ingivennumberstwothanMore44 \}\{
45 } afterexpected \

insecondexceedsnumberFirst46 \}\{
49 ][ imbalance

overflowexpressionRegular50

thetoArguments compile follows:asarefunction

DescriptionArgument
instring thebyexplicitlyusedNever compile downpassthatprogramsforusefulisbutfunction

theinusedsometimesisItcharacters.inputtopointersdifferent INIT (seedeclaration
charactershaveorcharactersinputtofunctionscallthatProgramsexplanation).following

ofvalueadownpasscanarrayexternalanin 0)*)((char parameter.thisfor
expbuf placed.bewillexpressionregularcompiledthewhereplacethetopointerCharacter
endbuf placed.bemayexpressionregularcompiledthewhereaddresshighestthethanmoreOne

(infitcannotexpressioncompiledtheIf endbuf-expbuf tocallabytes,) ERROR(50) is
made.

eof inexample,forexpression;regulartheofendthemarksthatCharacter ed this(1),
ausuallyischaracter /.

ahavemustfilethisincludesthatprogramEach #define forstatement INIT placedisdefinitionThis.
functionthefordeclarationtheafterright compile (braceopeningtheand { dependentforusedisIt).

ofbeginningthetopointtovariableregisterasettousedisitoftenMostinitializations.anddeclarations
fordeclarationstheinusedbecanvariableregisterthisthatsoexpressionregularthe )GETC( , )PEEKC( ,

and )UNGETC( byusedbemightthatvariablesexternaldeclaretousedbecanitOtherwise,. )GETC( ,
)PEEKC( and, )UNGETC( fromtakendeclarationstheofexamplefollowingtheSee. grep(1).
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theiswhichofonematching,expressionregularactualperformthatfilethisinfunctionsotherareThere
function step.

thetoArguments step follows:asarefunction

DescriptionArgument
string nullbeshouldstringThismatch.aforcheckedbetocharactersofstringatoPointer

terminated.
expbuf functiontheofcallabyobtainedwasthatexpressionregularCompiled compile.

The step doexpressionstheif0andexpression,regularthematchesstringgiventheif1,returnsfunction
tocallthetoeffectsideaassetarepointerscharacterexternaltwomatch,aisthereIfmatch.not step.

insetvariableThe step is loc1 expression.regularthematchedthatcharacterfirstthetopointeraisThis.

variableThe loc2 functionthebysetiswhich, advance thatcharacterlasttheaftercharacterthetopoints,
line,entirethematchesexpressionregulartheifThus,expression.regularthematches loc1 thetopoints

ofcharacterfirst string and loc2 ofendtheatnullthetopoints string.

The step variableexternaltheusesfunction circf bysetiswhich, compile expressionregulartheif
withbegins ^ set,isthisIf. step string.theofbeginningthetoexpressionregularthematchtotriesonly

ofvaluetheexecuted,isfirstthebeforecompiledbetoisexpressionregularonethanmoreIf circf should
andexpressioncompiledeachforsavedbe circf tocalleachbeforevaluesavedthattosetbeshould step.

The advance fromcalledisfunction step asargumentssamethewith step ofpurposeThe. step tois
thethroughstep string callandargument advance until advance theuntilormatchaindicating1returns

ofend string constraintowantyouIfreached.is string cases,allinlinetheofbeginningtheto step need
callsimplycalled,benot advance.

When advance anencounters * or \}\{ thetopointeritsadvancesitexpression,regulartheinsequence
thetostringtheofrestthematchtotryingitselfcallsrecursivelyandpossibleasfarasmatchedbetostring

match,noisthereaslongAsexpression.regulartheofrest advance ituntilstringthealongupbacks
thematchedinitiallythatstringtheinpointthereachesormatchafinds * or \}\{ sometimesisIt.

characterexternaltheIfreached.isstringtheinpointinitialthebeforeupbackingthisstoptodesirable
pointer locs process,upbackingtheduringsometimeatstringtheinpointthetoequalis advance breaks

byusedisThis0.returnsandupbacksthatlooptheofout ed and(1) sed donesubstitutionsfor(1)
assuchexpressionsexample,forso,line);wholethebutoccurrence,firstthejust(notglobally s/y*//g do

forever.loopnot

EXAMPLES

fromlookcallsandmacrosexpressionregularthehowshowsexamplefollowingThe grep(1):
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SR542 – 10.02080



ng;triins=*sprchaeristregTINIefin#de
)p++(*s)C(GETefin#de

p)(*s)KC(PEEefin#de
sp)(--(c)ETCUNGefin#de

;urnret(c)URNRETefin#de
)(errregc)OR(ERRefin#de

>p.hgex<redeclu#in
...

t)(inE],SIZf[Epbu&ex,bufexpv,arge(*pilcom ′ \0 ′ );
...

))bufexpf,ebulinep((stif
);d(ceesuc

NOTES

Because regexp.h actualnofile,headerais libc usersforprovidediscodesourceThisexist.modules
work.expressionregularforfunctionsusetowanting

ALSOSEE

ed(1), expr(1), grep(1), sed thein(1) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011
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NAME

remainder, remainderf, remainderl – remainderthereturnsandargumentsitsDivides

SYNOPSIS

<fp.h>#include

(doubleremainderdouble x double, y);
(floatremainderffloat x float, y);

double(longremainderldoublelong x doublelong, y);

IMPLEMENTATION

arithmeticfloating-pointIEEEwithsystemsT90CRAY

STANDARDS

754-1985StdANSI/IEEE
X3/TR-17:199x

DESCRIPTION

The remainder, remainderf and, remainderl remainderthecomputefunctions r = x REM y If. y is
remainderthestandard,floating-pointIEEEthetoaccording0,toequalnot " theofregardlessdefinedis

relationmathematicalthebymoderounding r = x - y * n where, n ofvalueexactthenearestintegertheis
x/y whenever; |n - x/y =| 1/2 then, n Ifexact.alwaysisremaindertheThus,even.is r = signits0,

ofthatbeshall x."

VALUESRETURN

argument.secondthebydividedargumentfirsttheofremainderthereturnfunctionsThese

ALSOSEE

PointFloatingIEEESeriesT90CRAYthetoMigrating SNpublicationResearchCray, – 2194
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NAME

remove – filesRemoves

SYNOPSIS

<stdio.h>#include

*char(constremoveint file);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

ISO/ANSI

DESCRIPTION

The remove whichtostringtheisnamewhosefilethecausesfunction file byinaccessiblebecometopoints
fromfilethecreateyouunlessfails,namethatusingbyfiletheopentoattemptsubsequentAname.that

ofbehaviortheopen,isfiletheIfscratch. remove systems,ResearchCrayOnimplementation-defined.is
stream).(ordescriptorfilethetoaccessibleremainsfilethe

If file directory,aspecifynotdoes remove(file) toequivalentis unlink(file) If. file aspecifies
directory, remove(file) toequivalentis rmdir(file).

VALUESRETURN

thesucceeds,operationtheIf remove returnsfunction 0 value.nonzeroareturnsitfails,itif;

ALSOSEE

rename(2), rmdir(2), unlink thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,
SRpublication – 2012
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NAME

rename – fileaRenames

SYNOPSIS

<stdio.h>#include

*charrename(constint old *charconst, new);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

ISO/ANSI

DESCRIPTION

The rename Thefile.aofnamethechangesfunction old tofiletheofnamepaththetopointsargument
Therenamed.be new file.theofnamepathnewthetopointsargument

theIf old theandargument new thefile,existingsamethetolinkstoreferbothargument rename function
action.othernoperformsandsuccessfullyreturns

theIf old thedirectory,anotisthatfileaofnamepaththetopointsargument new pointnotdoesargument
thebyspecifiedlinktheIfdirectory.aofnamepaththeto new andremovedisitexists,argument old is

renamed new namedlinkacase,thisIn. new toeitherrefersandoperationrenamingthethroughoutexists
bytoreferredfilethe new or old bothforrequiredispermissionaccessWritebegan.operationthebefore

containsthatdirectorythe old containsthatdirectorytheand new.

theIf old thedirectory,aofnamepaththetopointsargument new aofnamepaththetopointsargument
thebyspecifieddirectorytheIfdirectory.aisthatfile new andremovedisitexists,argument old renamed

new namedlinkacase,thisIn. new filethetoeitherrefersandoperationrenamingthethroughoutexists
bytoreferred new or old Ifbegan.operationthebefore new anbemustitdirectory,existinganspecifies

directory.empty

The new namesthatprefixpathacontainnotdoesnamepath old forrequiredispermissionaccessWrite.
containsthatdirectorythe old containsthatdirectorytheand new theIf. old paththetopointsargument

bynameddirectorytheforrequiredispermissionaccesswritedirectory,aofname old theexists,itifand,,
bynameddirectory new.

thebyspecifiedlinktheIf new andremovedisitwhen0becomescountlinkfile’stheandexistsargument
Ifaccessible.longernoisfiletheandfreedisfilethebyoccupiedspacetheopen,filethehasprocessno

beforeremovedislinktheremoved,islinklastthewhenopenfilethehaveprocessesmoreorone rename
closed.arefilethetoreferencesalluntilpostponediscontentsfiletheofremovalthebutreturns,

)3C(RENAME)3C(RENAME
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NOTES

UNICOS,Under rename thebutcall,systemaasimplementedis(2) rename betodefinedisalsofunction
theinandherebothappearsdocumentationthisreason,thisForlibrary.CStandardANSItheofparta

ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012.

VALUESRETURN

The rename theupdateformarksandsucceedsoperationtheif0returnsfunction st_ctime and
st_mtime file.eachofdirectoryparenttheoffields rename ifcase,whichinfails;itifnonzeroareturns

name.originalitsbyknownstillisitpreviously,existedfilethe

ALSOSEE

remove(3C)

rename thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

dn_comp, dn_expand, dn_skipname, hostalias, res_init, res_mkquery, res_query,
res_querydomain, res_search, res_send – functionsresolverservicenamedomainProvides

SYNOPSIS

<sys/types.h>#include
<arpa/nameser.h>#include
<resolv.h>#include

(void);res_initint

(intres_mkqueryint op *char, name int, class int, type *char, data int, datalen,
*u_char newrr *u_char, buf int, buflen);

*(charres_queryint name int, class int, type *u_char, answer int, anslen);

*(charres_searchint name int, class int, type *u_char, answer int, anslen);

*(charres_querydomainint name *char, domain int, class int, type u_char,
*answer int, anslen);

*(char*hostaliaschar name);

*(u_charres_sendint buf int, buflen *u_char, answer int, anslen);

*(u_chardn_expandint msg *u_char, eomorig *u_char, comp_dn *char, exp_dn int,
length);

*(chardn_compint exp_dn *char, comp_dn int, length **u_char, dnptrs u_char,
**lastdnptr);

*char(unsigneddn_skipnameint comp_dn *charunsigned, eom);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionBSD

DESCRIPTION

The res_init consultingfunctions,resolvertheinitializesfunction /etc/resolv.conf forexists)it(if
Theinformation.configuration res_send(), res_query() and, res_search() routines

callautomatically res_init() called.beenyetnothasitif

)3C(RESOLVER)3C(RESOLVER
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The res_query bytopointednamedomainqualifiedfullytheforquerystandardacreatesfunction name,
classof class typeand type Theanswer.anawaitsandserver,nameconfiguredthetoquerythesends,

lengthofbuffer,theinplacedisanswer anslen bytopointed, answer.

The res_search callsfunction res_query and res_querydomain theforsearchaperformto
namedomain name configuration.resolvertheinspecifieddomainstheamong

The res_mkquery lengthofbuffer,theinqueryacreatesfunction buflen bytopointed, buf isqueryThe.
characteristics:followingthewithformulated op query;theofopcodetheis name domainthetopoints

queried;betoname class query;theofclasstheis type query;oftypetheis data topoints datalen ofbytes
query;thefordataassociated newrr (Legalquery.thewithassociatedrecordresourceexistingantopoints

forvalues op, class and, type fileincludetheinfoundbecan arpa/nameser.h typicallyisroutineThis.)
byonlycalled res_query().

The res_querydomain callsfunction res_query theofconcatenationtheoflookupaperformto
bytopointednamesdomain name and domain byreturnedvaluethereturnsand, res_query routineThis.

byonlycalledtypicallyis res_search().

The hostalias variableenvironmenttheconsultsfunction HOSTALIASES thatfileaofnamethefor
theforfileasuchinfoundaliasfirstthetopointerareturnsandaliases,andnamesdomainoflistacontains

bytopointednamedomain name.

The res_send bytopointedquerythesendsfunction buf lengthof, buflen orserverconfiguredtheto,
lengthofbuffer,theinanswertheretrievesItservers. anslen bytopointed, answer.

The dn_expand bytopointednamedomaincompressedtheexpandsfunction comp_dn ofbuffertheinto
length length bytopointed, exp_dn.

The dn_comp bytopointednamedomainthecompressesfunction exp_dn lengthofbuffertheinto length
bytopointed comp_dn. dnptrs names;compressedprevioustopointersoflistnull-terminatedatopoints

lastdnptr bytopointedarraytheofendactualthetopoints dnptrs.

The dn_skipname name.domaincompressedaoverskipsfunction

VALUESRETURN

The res_init orinitialization,successfulon0returnsfunction – error.on1

The res_query orreceived,answeroflengththereturnsfunction – thesetsitcasewhichinerror,on1
variableexternal h_errno error.oftypethereflectto

The res_mkquery orquery,resultingtheofsizethereturnsfunction – error.on1

The hostalias returnsfunction NULL variableenvironmenttheif HOSTALIASES filetheexist,notdoes
bytoreferred HOSTALIASES forfoundisaliasnooropened,becannot name.

The res_send orreceived,answertheoflengththereturnsfunction – error.on1
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The dn_expand orname,compressedtheoflengththereturnsfunction – error.on1

The dn_comp orname,compressedtheoflengththereturnsfunction – error.on1

The dn_skipname orskipped,namecompressedtheofsizethereturnsfunctions – error.on1

FILES

arpa/nameser.h

/etc/resolv.conf

ALSOSEE

gethost(3C), herror(3C)

resolv.conf thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS ResearchCray,
SRpublication – 2014

)3C(RESOLVER)3C(RESOLVER

SR550 – 10.02080



NAME

rexec – commandremoteatostreamaReturns

SYNOPSIS

<unistd.h>#include

**(charrexecint ahost shortunsigned, inport *char, user *char, passwd char,
*cmd *int, fd2p);

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionBSD

DESCRIPTION

The rexec usesfunction gethostbyname (see gethost hostremotetheuplookto(3C)) ahost; rexec
returns – Otherwise,exist.notdoeshostremotetheif1 ahost aIfhost.theofnameofficialthetosetis

theforexistsauthorizationwhetherdeterminetousedarethesespecified,botharepasswordandnameuser
theotherwise,host;remote .netrc appropriatetheforsearchedisdirectoryhomeuser’stheinfile

password.andnameloginaforpromptedisuserthefail,searchesallIfinformation.

portThe inport fromreturnedvaluethenormallyisitconnection;theforusetoportTCPwhichspecifies
functionthe getservbyport (see getserv(3C)).

indetailindescribedisconnectiontheforprotocolThe rexecd(8).

theIf rexec typeofsocketasucceeds,function SOCK_STREAM thetogivenandcallerthetoreturnedis
commandremote cmd descriptorsfiletheas stdin andsocket)thetoreading(for stdout towriting(for

Ifsocket).the fd2p isitfordescriptoraandup,setisprocesscontrolatochannelauxiliaryannonzero,is
inplaced fd2p (commandthefromoutputdiagnosticreturnsprocesscontrolThe. stderr channelthison)

processthetoforwardedbetonumbers,signalUNICOSbeingaschannelthisonbytesacceptsalsoand
Ifcommand.theofgroup fd2p 0,is stderr assamethemadeis stdout isprovisionnocase,thisIn.

byattentionitsgettoablebemayyoualthoughprocess,remotethetosignalsarbitrarysendingformade
data.out-of-bandusing

NOTES

thetooptionsspecifytowaynoisThere socket thatcall(2) rexec makes.

)3C(REXEC)3C(REXEC
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FILES

$HOME/.netrc

ALSOSEE

gethost(3C), getserv(3C), rcmd(3C), stdio.h(3C)

socket in(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

hosts(5), netrc thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS ResearchCray,
SRpublication – 2014

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

rint, rintf, rintl – formatfloating-pointinvalueintegralantoargumentsRounds

SYNOPSIS

<fp.h>#include

(doublerintdouble x);
(floatrintffloat x);

double(longrintldoublelong x);

IMPLEMENTATION

arithmeticfloating-pointIEEEwithsystemsT90CRAY

STANDARDS

754-1985StdANSI/IEEE
X3/TR-17:199x

DESCRIPTION

The rint, rintf and, rintl format,floating-pointinvalueintegralantoargumentstheirroundfunctions
direction.roundingcurrenttheusing

VALUESRETURN

arguments.theirofvalueintegralroundedthereturnfunctionsThese

ALSOSEE

rinttol(3C)

PointFloatingIEEESeriesT90CRAYthetoMigrating SNpublicationResearchCray, – 2194
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NAME

rinttol – valueintegerlongatonumberfloating-pointaRounds

SYNOPSIS

<fp.h>#include

double(longrinttolintlong x);

IMPLEMENTATION

arithmeticfloating-pointIEEEwithsystemsT90CRAY

STANDARDS

754-1985StdANSI/IEEE
X3/TR-17:199x

DESCRIPTION

The rinttol itsroundsfunction doublelong toargument intlong roundingcurrenttheusing,
ofrangetheoutsideisvalueroundedtheIfdirection. intlong unspecified.isresultnumericthe,

VALUESRETURN

The rinttol roundedthereturnsfunction intlong direction.roundingcurrenttheusingvalue,

ALSOSEE

rint(3C)

PointFloatingIEEESeriesT90CRAYthetoMigrating SNpublicationResearchCray, – 2194
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NAME

rpc – callprocedureremoteaMakes

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionBSD

DESCRIPTION

machinesotheroncallsproceduremaketoprogramsCallowfunctions(RPC)callprocedureremoteThe
theofreceiptOnserver.thetopacketdataasendtoprocedureacallsclienttheFirst,network.theacross

Finally,reply.abacksendsandservicerequestedtheperformtofunctiondispatchacallsserverthepacket,
client.thetoreturnscallprocedurethe

follow:functionslibraryRPCThe

DescriptionFunction
authdes_create authenticationDESwithhandleauthenticationRPCtheReturns
auth_destroy handleinformationauthenticationtheDestroys
authnone_create handleauthenticationnullRPCanReturns
authunix_create handleauthenticationUNIXRPCanReturns
authunix_create_default

handleauthenticationUNIXdefaulttheReturns
callrpc [givenprocedure,remoteaCalls prognum,versnum,procnum]
clnt_broadcast callprocedureremotetheBroadcasts
clnt_call handleclientthewithassociatedprocedureremotetheCalls
clnt_create typetransportandhostremoteapassedwhenclientRPCanCreates
clnt_destroy handleRPCclient’stheDestroys
clnt_freeres resultsdecodingwhensystemRPC/XDRthebyallocateddataFrees
clnt_geterr structureerrorantohandleclientthefrominformationerrorCopies
clnt_pcreateerror tomessageaPrints stderr failedcreationhandleclientwhyindicatesthat
clnt_perrno togivenconditionthetocorrespondsthatmessageaPrints stderr
clnt_perror tomessageaPrints stderr failedcallRPCthewhyindicatesthat
clntraw_create simulationforclientRPCsimpleaCreates
clnttcp_create transportTCPusingbyclientRPCanCreates
clntudp_create transportUDPusingbyclientRPCanCreates
get_myaddress addressIPmachine’stheGets
pmap_getmaps mappingsprogram-to-portRPCoflistaReturns
pmap_getport waitsservicesupportingthewhichonnumberporttheReturns
pmap_rmtcall callRPCanmaketoportmappertheInstructs
pmap_set [betweenmappingEstablishes prognum,versnum,procnum and] port
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pmap_unset [betweenmappingDestroys prognum,versnum,procnum and] port
registerrpc packageservicetheasRPCwithprocedureaRegisters
svc_destroy handletransportserviceRPCtheDestroys
svc_freeargs argumentsdecodingwhensystemRPC/XDRthebyallocateddataFrees
svc_getargs requestRPCanofargumentstheDecodes
svc_getcaller procedureaofcallertheofaddressnetworktheGets
svc_getreq servicedbeenhavesocketsassociatedallwhenReturns
svc_getreqset servicedbeenhavesocketsassociatedallwhenReturns
svc_register Associates prognum and versnum proceduredispatchserviceawith
svc_run serviceappropriatethecallsandarrivetorequestsRPCforWaits
svc_sendreply callprocedureremoteaofresultsbackSends
svc_unregister [ofmappingRemoves prognum,versnum functionsdispatchto]
svcerr_auth errorauthenticationanofbecauseserviceRefuses
svcerr_decode parametersitsdecodecannotserviceathatIndicates
svcerr_noproc proceduredesiredtheimplementednothasserviceathatIndicates
svcerr_noprog packageRPCthewithregisterednotisprogramathatShows
svcerr_progvers packageRPCthewithregisterednotisversionathatShows
svcerr_systemerr errorsystemadetectsserviceathatIndicates
svcerr_weakauth authenticationinsufficientofbecauseserviceRefuses
svcraw_create testingfortransportserviceRPCsimpleaCreates
svctcp_create transportTCPonbasedserviceRPCanCreates
svcudp_create transportUDPonbasedserviceRPCanCreates
xdr_accepted_reply packageRPCtheusingwithoutrepliesRPC-styleGenerates
xdr_authdes_cred packageRPCtheusingwithoutcredentialsDESreceivesorSends
xdr_authdes_verf packageRPCtheusingwithoutverifierDESreceivesorSends
xdr_authunix_parms packageRPCtheusingwithoutcredentialsUNIXGenerates
xdr_callhdr packageRPCtheusingwithoutheadersRPC-styleGenerates
xdr_callmsg packageRPCtheusingwithoutmessagesRPC-styleGenerates
xdr_opaque_auth externallyauthenticators,RPCDescribes
xdr_pmap externallyprocedures,portmapforparametersDescribes
xdr_pmaplist externallymappings,portoflistaDescribes
xdr_rejected_reply packageRPCtheusingwithoutrejectionsRPC-styleGenerates
xdr_replymsg packageRPCtheusingwithoutrepliesRPC-styleGenerates
xprt_register packageRPCthewithtransportserviceRPCRegisters
xprt_unregister packageRPCthefromtransportserviceRPCUnregisters

NOTES

fromfunctionslibrarytheseaccessUsers libc.

)3C(RPC)3C(RPC
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FILES

/lib/libc.a functionsRPCthecontainsthatFile

ALSOSEE

xdr(3C)

ManualReference(RPC)CallProcedureRemote SRpublicationResearchCray, – 2089

" Guide,ProgrammingCallProcedureRemote "" Specification,ProtocolCallProcedureRemote " and
" SpecificationRepresentationDataExternal " partWorkstation,SuntheonNetworkingin #800– 1324– 03,

94043.CAView,MountainAvenue,Garcia2550Inc.,Microsystems,Sun

1057RFCStandard,2VersionCallProcedureRemoteRPC:

)3C(RPC)3C(RPC

SR– 55710.02080



NAME

rtclock – reading(RTC)clockreal-timecurrentGets

SYNOPSIS

<time.h>#include

(void);rtclocklong

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

extensionCRI

DESCRIPTION

The rtclock RTC.theofreadingcurrentthereturnsfunction

ALSOSEE

cpused(3C)

)3C(RTCLOCK)3C(RTCLOCK
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NAME

SAMEQU – sessionSort/MergeincharacterequivalentSpecifies

SYNOPSIS

INTEGER init_array(2**N)
SAMEQU(CALL colseq, chr, init_array)

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMEQU aincharacterspecificonetoequivalentarrayaninspecifiedcharactersthemaketousedis
routine.thisforargumentsvalidoflistaisfollowingThesequence.collatingspecified

colseq sequence.collatingtheofnamethecontaininglessorcharacters8ofconstantHollerith

chr incharactersthetoequivalentisthatcharacterthespecifyingcharacterHollerithright-justifiedA
init_array.

init_array toequivalentconsideredarethatcharactersofsetacontainingarrayintegerAn chr thein
sequencecollating colseq ofexecutiontheafter SAMEQU 1holdsarraytheofelementEach.

maximumTheleft.theonzeroswithpaddedandright-justifiedisthatcharacterHollerith
incharactersofnumber init_array 2is n, where n defaultThecharacter.aofbitsinsizetheis

thatelementarrayanbyterminatedisarraytheincharactersoflistThe8.issizecharacter
valuethecontains – 1.

inlistedvaluescharactertheexecution,After init_array characterspecifiedthetoequallycompareall chr in
sequencecollatingthe colseq.

EXAMPLES

toequivalent9through1digitsmaketomodifiedissequencecollatingASCIItheexample,followingtheIn
thein0digitasmannersametheintreatedare9through1digitscall,theofexecutiontheAfter0.digit

session.Sort/MergethebysequencecollatingASCII

)(10PLESAMREGEINT
/,-19’RR,’’8’’R,,’76’RR,’’5’’R,,’43’RR,’’2’’R,/’1PLESAMADAT

)PLESAM’R,,’0I’HSCI(’AEQUSAMLCAL

ALSOSEE

SAMSIZE(3F)

)3F(SAMEQU)3F(SAMEQU
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NAME

SAMFILE – operationsSort/MergeforsubroutinesDefines

SYNOPSIS

SAMFILE(CALL ftype[[,option,subname [] ,option,subname]])

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMFILE routine.Sort/Mergethebyusedbetosubroutinesspecifytousedis SAMFILE thewhenusedis
specified:areoptionsfollowing

ftype variableintegeranorblanks,withpaddedandleft-justifiedisthatconstantHollerithA
are:valuesAllowabletype.accessfilethespecifiesthatconstantHollerithacontaining

’IN´H optiontheusesubroutine;inputanSpecifies ´READ=´ subroutineabyfollowed
name.

’IN/M´H theusesorted;alreadyarethatrecordsgeneratesthatsubroutineinputanSpecifies
option ’READ=’ name.subroutineabyfollowed

’OUT´H optiontheusesubroutine;outputanSpecifies ´WRITE=´ subroutineabyfollowed
name.

option containingvariableintegeranorblanks,withfilledandleft-justifiedisthatconstantHollerithA
theforsubroutineuser-suppliedabyperformedbetoactionanspecifiesthatconstantHolleritha

onDependingsessions.Sort/Merge ftype, option following:theofonebecan

ftype=’IN’H or ’IN/M’H
ftype=’OUT’H

’AFTER=’H’AFTER=’H

’=FIRST=’H’EOF=’H

’=EQUALS=’H’READ=’H

’=LAST=’H’OPEN=’H

’EOF=’H’CLOSE=’H

’WRITE=’H’ERROR=’H

’OPEN=’H

’CLOSE=’H

’ERROR=’H

)3F(SAMFILE)3F(SAMFILE
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subname actiontheforsessionSort/Mergethebyusedbetosubroutineuser-suppliedtheofnameThe
byspecified option.

SubroutinesUser-supplied
structure:commonahaveallsubroutinesuser-suppliedThe

)TSZ,OUBUFOUTDE,_COURNRETSZ,,INBUF(ININEOUTMYRETINROUSUB
ECODRN_ETUZ,RUTSZ,OINSREGEINT

)TSZ(OUBUFOUTZ),INSUF(INBREGEINT

anFor OPEN parametersroutine, INBUF, INSZ, OUTBUF and, OUTSZ benotmustanddummiesare
Thesubroutine.thebyreferenced RETURN_CODE toreturnbeforesetbemustitentry;onundefinedis

either ´RETURN´ or ´ABORT´. ´RETURN´ andinitializationsuccessfulindicates ´ABORT´ theindicates
process.sortingtheterminatesandopposite

aFor READ fillmayprogramuser’stheroutine, INBUF(1) through INBUF(INSZ) inputthefordatawith
setshouldItrecord. INSZ filled.actuallywordsofnumbertheto RETURN_CODE tosetbemay ´ABORT´

information,morenoisthereIfprocess.sorttheterminatesthiserror;ofcasein RETURN_CODE beshould
toset ´EOF´ fillssuccessfullyroutinetheIf. INBUF information,with RETURN_CODE tosetbeshould

´INCLUDE´ this).toroutineSort/Mergethebyinitializedis(it

The CLOSE parametersroutine INBUF, INSZ, OUTBUF and, OUTSZ benotmustanddummiesallare
Thesubroutine.userthebyreferenced RETURN_CODE toreturnbeforesetbemustitentry;onundefinedis

either ´RETURN´ or ´ABORT´. ´RETURN´ andinitializationsuccessfulindicates ´ABORT´ theindicates
process.sortingtheterminatesandopposite

The WRITE wordsroutine INBUF(1) through INBUF(INSZ) record.outputsortedcurrentthecontain
todefaultscodereturnTherecord.thisofcontentsthewithchoosesitwhateverdocanroutinewriteThe

´RETURN´ specifyalsomayYouproceed.toprocesstheallowswhich, ´ABORT´ error,ofeventthein
specifyyouIfsort.theterminateswhich ´EOF´ andsinkoutputcurrenttheclosesroutineSort/Mergethe,

any.ifsink,nextthetoadvances

manner:differentaincalledisroutineerrorAn

E)SAGMESER,UMBR(NRROMYEETINROUSUB
BERNUMREGEINT

)E(8SAGMESREGEINT

eachforneededishandlererrordifferentaifmessage;theandnumbererrortheforvaluessupplycanYou
theWhenhandler.errortheingenerated)internallyor(filesourcetheaboutknowledgeembedcanyoufile,

andleft-justifiedarethatconstantsHolleritharecodesreturnTheterminates.sortthereturns,handlererror
blank-filled.

)3F(SAMFILE)3F(SAMFILE
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EXAMPLES

example,followingtheIn MYOPEN andreadfirstthebeforecalledis MYCLOSE readtheaftercalledis
end-of-file.declaresroutine MYERROR error.anofeventtheincalledis

RRMYEE,LOSMYC,PENMYO,EADMYRALERNEXT
,PENMYO’H,EN=’OPAD,YREH,MD=’REAH,’IN’E(’FILSAMLCAL

)ERR,MY=’HROR’ERSE,CLO,MY=’HOSE’CL$

callsitrecordoutputanwritewouldSort/Mergewheneverexample,followingtheIn MYWRITE instead.

R_ERY_WE,MLOSW_CMY_EN,_OPY_WE,MRITMYWALERNEXT
N,OPE_W_,MY=’HPEN,’OITE_WR,MY=’HITE’WR’H,OUTE(’FILSAMLCAL

)ERR_W_,MY=’HROR’ERSE,CLO_W_,MY=’HOSE’CL$

ALSOSEE

SAMPATH(3F), SAMSORT(3F)

)3F(SAMFILE)3F(SAMFILE
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NAME

SAMGO – sessionSort/MergeaInitiate

SYNOPSIS

SAMGOCALL

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

The SAMGO callsofseriesainchronologicallylastbemustcallThissession.Sort/Mergeastartsroutine
eitherwithstartthat SAMSORT or SAMMERGE tocallsinterveningmoreoronebemustThere. SAMKEY,

tocallsmoreorone SAMFILE or SAMPATH tocallsmoreoroneandsources,inputspecifying SAMFILE or
SAMPATH tomadebecancallsOptionalsinks.outputspecifying SAMEQU, SAMOPT, SAMSEQ or,
SAMSIZE.

ALSOSEE

SAMEQU(3F), SAMFILE(3F), SAMKEY(3F), SAMOPT(3F), SAMPATH(3F), SAMSEQ(3F), SAMSIZE(3F),
SAMSORT(3F)

)3F(SAMGO)3F(SAMGO
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NAME

SAMKEY – sessionSort/MergeaforkeyssortDefines

SYNOPSIS

SAMKEY(CALL type[,order],arg 1, ... argn [,colseq])

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMKEY youUnlessperformed.betooperationmergeorsortthespecifythatcallsofsequenceaofoneis
the(usingroutinecomparisonownyourprovide ´COMPARE=´ toargument SAMSORT or SAMMERGE there)

tocalloneleastabemust SAMKEY tocallabetween SAMSORT or SAMMERGE tocalltheand SAMGO,
operation.Sort/Mergetheinitiateswhich

tocallA SAMKEY eithertocallabyprecededbemust SAMSORT or SAMMERGE.

tocallsofnumbertheonlimitnoisThere SAMKEY.

tocallsthemakeyouwhichinorderThe SAMKEY Thesort.theinkeytheofsignificancethedetermines
comparisons.inweightmostthehasspecifiedkeyfirst

routine:thistoargumentsvalidoflistaisfollowingThe

type Sort/MergeaspecifyingconstantHollerithacontainingvariableintegeranorconstantHollerithA
operation. type thecontaincanandblank-filledleft-justified,isthatconstantHollerithais

values:following

´BIN´H 1assmallasbecanfieldTheinteger.unsignedanaslengtharbitraryoffieldaSorts
length.onlimitnoistherebit;

´INT´H Cray64-bitatoappliedusuallyisThisfield.integercomplement)(2’ssignedaSorts
willfieldaSuchshorter.becanfieldthebits;64islengthmaximumTheword.

boundary.wordaonstartusually

´FLT´H 64islengthfieldmaximumTheformat.internalCrayinnumberfloating-pointaSorts
thanlesslengthawithmeaningfulbenotwillresultsbutshorter,becanfieldThebits.

normalized.beshouldnumbersThebits.18

´CHR´H theofmultipleabeshouldstringtheoflengthThecharacters.containingfieldsSorts
thewithsetbecanwhich(butbits8todefaultswhichsize,character SAMSIZE

canoptionscollatingthebutASCII,issequencecollatingdefaultThecall).subroutine
theofsizetheonlimitpracticalnoisThereown.yourprovidecanyouorusedbe

field.

)3F(SAMKEY)3F(SAMKEY
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´DEC´H onlymeaningfulareResultsnumbers.decimalcontainsthatfieldcharacteraCompares
resultserror(ansequencesASCIIUPorASCIItoequivalentissequencecollatingtheif

decimalonemostatanddigitsdecimalonlycontainmustfieldThecases).otherin
(fornotationExponentialnegative).or(positivesignleadingonemostatandpoint

example, 1.0E+2 ignored.areblankstrailingandLeadingused.becannot)
zeros.astreatedareblanksEmbedded

The type Aroutines.sortingthebyusedformatfilethedeterminesspecified type of ’BIN’H,
’INT’H or, ’FLT’H Afiles.input/outputUNFORMATTEDindicates type of ’CHR’H or
’DEC’H files.input/outputFORMATTEDindicates

order inorderthespecifyingconstantHollerithacontainingvariableintegeranorconstantHollerithA
arevaluesAllowablesorted.beshouldrecordswhich ´DESCEND´H or ´ASCEND´H default(the

blanks.withfilledandleft-justifiedbemustvalueThevalue).fieldascendinginsortedbewill

arg theiforlengthdefaultnoisthereIffield.theoflocationstartingthespecifyingArgument(s)
inappropriate,islengthdefault arg theAllfield.theofpositionendingorlengththespecifiesalso

thewithassociatedargumentanyprecedemustlocationstartingthewithassociatedarguments
abyfollowedwordskeytheof(onepairsinprovidedareArgumentslength.orlocationending

are:wordskeyThevalue).decimal

’HART’ST
H’HNGT’LE

D’H’EN
’HRD=’WO
HR=’’CH
HT=’’BI

colseq keytheifusedbetosequencecollatingthespecifyingconstantHollerithorvariableintegerAn
istype ´CHR´ followingtheofonebecanitorsequence,collatinguser-specifiedabemayThis.

sequences:collatingbuilt-in

´ASCII´H sequenceASCIIinSorts

´ASCIIUP´H uppercaseastreatedareletterslowercaseexceptsequenceASCIIinSorts
letters

´EBCDIC´H sequenceEBCDICthetoaccordingsequenceASCIIinSorts

´EBCDICUP´H thatexceptsequenceEBCDICthetoaccordingsequenceASCIIinSorts
lettersuppercaseastreatedareletterslowercase

)3F(SAMKEY)3F(SAMKEY

SR– 56510.02080



forValues arg
trackedisfieldaoflocationstartingThelocation.aboutinformationspecifytousedareconstantsHollerith

wordaspecifyalsocanYou1.numberbitisbit(high-order)firstTherecord.thewithinoffsetbitaas
wordperbits64ofratetheatoffsetbitaintotransformedisoffsetwordTheoffset.characteraoroffset

ainspecifiedvaluethe(or SAMSIZE aatoffsetbitaintotransformedisoffsetcharacterAcall).subroutine
ainspecifiedsizethe(orcharacterperbits8ofrate SAMSIZE call).

adoingareyouIfoffset.bitaspecifyingforparameterstheofthreeallortwo,one,specifycanYou ´BIN´
theofAnyword.7ththeofcharacter6ththeofbit5ththeatfieldastarttowantmightyoucomparison,

work:wouldargumentsofsetsfollowing

,5,=’HBIT6,’H,R=’’CH,7,=’HORD,’W
,5,=’HBIT4,’H,1R=’’CH,6,=’HORD,’W
,5,=’HBIT2,’H,2R=’’CH,5,=’HORD,’W
,5,=’HBIT0,’H,3R=’’CH,4,=’HORD,’W
,5,=’HBIT8,’H,3R=’’CH,3,=’HORD,’W
,5,=’HBIT6,’H,4R=’’CH,2,=’HORD,’W
,5,=’HBIT4,’H,5R=’’CH,1,=’HORD,’W

,,13=’HBIT3,’H,5R=’’CH
29,H,4T=’’BI

bitandcharacter,word,The1.betoassumedisvalueparameterbitorcharacter,word,theunspecified,If
way.obvioustheinoffsetbitaintotransformedarevaluesparameters

Theposition.startingthespecifyfirstmustYou arg valuethebeshouldparameter ´START´ beshouldIt.
eitherspecifymustyouthis,Followingposition.startingactualthegivingparameters6or4,2,byfollowed

foraswaysametheexactlyinkeywordsthecombineyoucase,eitherInlength.aorpositionbitendingan
theUseposition.bitstartingthe ’END’H or ´LENGTH’H keywords.

EXAMPLES

andrecordtheofcharacterfourththewithstartsthatstringcharacteraiskeytheexample,followingtheIn
thetherefore,sequence;collatingororderrankingaspecifynotdoesexampleThecharacters.10ofconsists

apply.defaults

10)’H,HR=,’CH’HNGT’LE,4,=’HCHRH,’RT’STAH,’HR’(’CKEYSAMLCAL

Thebits.12isandpositionbitsevenththewithstartsthatintegeraniskeytheexample,followingtheIn
order.ascendinginrankedarekeys

12)’H,IT=,’BH’HNGT’LE,7,=’HBITH,’RT’STAH,’NT’(’IKEYSAMLCAL

ALSOSEE

SAMGO(3F), SAMKEY(3F), SAMPATH(3F), SAMSORT(3F)

)3F(SAMKEY)3F(SAMKEY
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NAME

SAMOPT – sessionSort/MergeainusedoptionssortSpecifies

SYNOPSIS

SAMOPT(CALL arg[,arg])

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMOPT session.Sort/Mergeaduringavailableoptionssortthespecifytousedis

arg options.sortspecifyingconstant,Hollerithacontainingvariableintegeranorconstant,HollerithA
arg theofbothoroneSpecifyblanks.withpaddedandleft-justifiedisthatconstantHollerithais

forvaluesfollowing arg:

´NOVERIFY´H verifywillroutineSort/MergeTheorder.fileofverificationSort/MergeDisables
ordertheSpecifydeclared.beenhavetheywhichinordertheinexistfilesthat

thewithsortthestartingby SAMMERGE files,inputallaffectswhichsubroutine
callingbyor SAMFILE or SAMPATH anwith ftype of ´IN/M´H specificafor

file.

´RETAIN´H keys.equivalentwithrecordsofsequenceaoforderinputoriginaltheMaintains
themaintainnotdoesroutineSort/Mergethespecified,notisoptionthisIf

order.original

ALSOSEE

SAMFILE(3F), SAMPATH(3F), SAMSORT(3F)

)3F(SAMOPT)3F(SAMOPT
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NAME

SAMPATH – sessionSort/MergeaforcharacteristicsandfilesoutputandinputDefines

SYNOPSIS

SAMPATH(CALL ftype,pathname,[,option, subname ..]. )

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMPATH User-suppliedsession.Sort/MergeaduringusedbetofilesoutputandinputSort/Mergespecifies
session.theduringprocessingofstagesvariousataddedbecanroutines

The SAMFILE session.Sort/Mergeaduringrequirednotisfileoutputanwhenusedbeshouldroutine

routine:thistoargumentsvalidoflistaisfollowingThe

ftype fileaspecifiesthatconstantHollerithacontainingvariableintegeranorconstant,HollerithA
type.access ftype blanks.withpaddedandleft-justifiedbemustthatconstantHollerithais

are:valuesAllowable

´IN´H fileinputanSpecifies

´IN/M´H sortedarethatrecordsgeneratesthatfileinputanSpecifies

´OUT´H fileoutputanSpecifies

pathname orinputtheofnamepathrelativeorabsolutethespecifyingconstantHollerithorintegerAn
session.Sort/Mergeaduringusedbetofileouptut

option throughsuppliedsubroutineausetowhenspecifyingconstantHollerithorintegerAn subname.
option allowableTheblanks.withpaddedandleft-justifiedbemustthatconstantHollerithais

are:values

´AFTER´H eitherforselectedbeenhasrecordaaftercalledbewillsubroutineathatSpecifies
outputorinput

´=FIRST=´H, ´=EQUALS=´H, ´=LAST=´H
ofclassaofmemberfirsttheprocesstocalledbesubroutineathatSpecifies

processtoorclass,theofmemberlasttheprocesstoorkeysequalwithrecords
recordsmiddlethe

subname inspecifiedascalledbetosubroutineaofnameThe option.

)3F(SAMPATH)3F(SAMPATH
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RoutinesUser-supplied
Seeoperation.Sort/MergeaduringroutineSort/MergethebyusedbetosubroutinessupplymayuserThe

insubroutinesuser-suppliedofdescriptionthe SAMFILE theseofonetocallainparameterthirdThe.
abemaysubroutines STATUS anor ACTION specifiedbecanconstantsHollerithfollowingThevariable.

as STATUS and ACTION variables:

STATUS routines.inrecordsprocesstoUsed STATUS values:followingthehavecan

´INCLUDE´ contentsthecopymustYouprocessing.inputduringrecordnewtheIncludes
of INREC(1:INWDS) to OUTREC setand OUTWDS to INWDS canYou.

record.theoflengththereviseandit,copyyouasrecordthemodify

´REPLACE´ thereplacesrecordnewTheprocessing.inputduringrecordnewaCreates
theinappearscounter(thisincrementediscounterreplacementArecord.input

requested).ifsummarystatistical

´INSERT´ processing.(EOF)end-of-fileorprocessinginputduringrecordnewaInserts
inrecordnewtheStore OUTREC setand OUTWDS insertionAnappropriately.

ifsummarystatisticaltheinappearscounter(thisincrementediscounter
requested).

´OMIT´ theignorespackageSort/MergeTheprocessing.inputduringrecordtheOmits
iscounteromissionAnrecord.nexttheretrievesandrecordcurrent

requested).ifsummarystatisicaltheinappearscounter(thisincremented

´EOF´ proceedspackageSort/MergeThefinished.isfileinputcurrentthethatStates
isfileinputnextthespecified,beenhasoneIfdetected.beenhadEOFanifas

used.

´ABORT´ youIfprocessing.EOForprocessinginputduringoccurrederroranthatStates
sessionSort/Mergetheandcalledisitroutine,error-processinganprovide

terminates.

´RETURN´ thetobackpropagatedisconditionEOFTheprocessing.EOFinonlyUsed
package.Sort/Merge

ACTION theforavailablearevaluesfollowingTheprocessing.outputinUsed ACTION variable:

´INCLUDE´ aspresentedrecordtheIncludes INREC record.outputtheas

´OMIT´ incremented.iscounteromissionAnrecord.currenttheDiscards

´REPLACE´ tostoredrecordtheWrites OUTREC instorediswhichoflength(the OUTWDS).
inofferedrecordTheincremented.iscounterrecordreplacementA INREC is

discarded.

´INSERT´ tostoredrecordtheWrites OUTREC instorediswhichoflength(the OUTWDS).
thecallsimmediatelySort/Mergeincremented.iscounterrecordreplacementA

record.samethepresentingroutine

)3F(SAMPATH)3F(SAMPATH
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´EOF´ wasfileoutputoneonlyIfavailable).(ifroutineEOFuser-suppliedaCalls
wasfileoutputonethanmoreIfnormally.terminatessortthespecified,

closed.isfilecurrentthespecified,

´ABORT´ session.sort/mergetheTerminates

´RETURN´ thetobackpropagatedisconditionEOFTheprocessing.EOFinonlyUsed
package.sort/merge

ProcessingClassEquivalence
samethearecodesreturnpossibleTheprocessing.outputothertosimilarisprocessingclassEquivalence

equivalenceofdeterminationtheaffectnotdoinsertedarethatrecordsAnyway.sametheinoperateand
itthoughevenrecord,originalthewithrecalledbewillitrecord,ainsertsroutineuser-suppliedaIfclasses.

thatuntilrecordoriginalthewithsubroutineuser-suppliedthecallwillsessionSort/MergeThefirst.notis
processed.beenhasrecord

toroutineuser-suppliedAnypossibilities.classequivalencethreeallforroutineswritetonecessarynotisIt
hasroutineuser-suppliedanotheriforrecordsofoutrunssorttheifcalledbewillconditionEOFthehandle

thereturned ’EOF’ for STATUS.

validonlyThe ACTION arevalues ´INSERT´ or ´RETURN´ ininsertedbetorecordtheStore. OUTREC and
inlengthitsset OUTWDS Theagain.routineprocessingEOFthecallsandrecordthewritesSort/Merge.

insuppliedisrecordaIfprocessing.equivalencetheinconsiderednotisrecordinserted OUTREC lengthits,
thewithchanged(unlesswords20iswhichlength,recordmaximumthethanlessbemust SAMTUNE call).

EXAMPLES

read:isrecordeachaftercontrolgainsexamplefollowingThe

RFTEMYAALERNEXT
mgraprotheoftsparerothC

R)FTEMYA,=’HTER’AFH,le’_fiatae_d’thH,IN’H(’PATSAMLCAL

fromreadarerecordstheAfter the_data_file thecallspackageSort/Mergethe, MYAFTER subroutine,
elements:followingthehaveshouldwhich

S)TWD,OURECOUTUS,TATS,SNWDC,INRER(IFTEMYAETINROUSUB
WDSOUT,TUSSTADS,INWREGEINT

S)TWD(OUREDOUT,DS)INWEC(INRREGEINT

therecords,characterreadingWhenwords.64-bitCrayinarerecordsoutputandinputtheofsizeThe
ofnumberintegralanalsoisrecordoutputThewords.Crayofnumberintegralantoroundedissizerecord

words.Cray

file:inputanondetectedbeenhasconditionEOFanaftercontrolgainsexamplefollowingThe

OFMYEALERNEXT
mgraprotheoftsparerothC

OF)MYE’H,OF=,’Ee’Hfilta__datheH,’IN’H(’PATSAMLCAL

)3F(SAMPATH)3F(SAMPATH
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anbothincludesexamplefollowingThe ´AFTER´ anandroutine ´EOF´ routine:

OFMYER,FTEMYAALERNEXT
mgraprotheoftsparerothC

OFMYE’H,OF=,’ETERYAFH,MR=’FTE,’Ae’Hfilta__datheH,’IN’H(’PATSAMLCAL

elements:followingthehaveshouldItcalled.issubroutinethefile,theinoccursconditionEOFtheWhen

)WDSOUTEC,UTRS,OATU,STWDS,INREC(INOFMYEETINROUSUB
WDSOUT,TUSSTADS,INWREGEINT

S)TWD(OURECOUT,DS)INWEC(INRREGEINT

output:duringwrittenaretheybeforerecordscapturesexamplefollowingThe

ERAFTOUTALERNEXT
tsparmgraproerothC

R)FTEUTAH,OR=’FTE,’Aameh_npat’H,OUTH(’PATSAMLCAL

thehaveshouldwhichsubroutine,thecallspackageSort/Mergethewritten,isrecordoutputtheBefore
elements:following

DS)UTWC,OTRE,OUIONACTDS,INWEC,INRER(AFTOUTETINROUSUB
STWD,OUIONACTDS,INWREGEINT

S)TWD(OURECOUT,DS)INWEC(INRREGEINT

ALSOSEE

SAMSORT(3F), SAMFILE(3F)

)3F(SAMPATH)3F(SAMPATH
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NAME

SAMSEQ – sequencecollatingadefinesandSpecifies

SYNOPSIS

INTEGER init_array (2**N)
SAMSEQ(CALL colseq, init_array)

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMSEQ sessions.Sort/Mergeinusedsequencecollatingadefinetousedis

routine:thistoargumentsoflistvalidaisfollowingThe

colseq collatingaspecifyingconstantHollerithacontainingvariableintegeranorconstantHollerithA
sequence. colseq andleft-justifiedisandcharacters8ofmaximumawithconstantHollerithais

subsequentinspecifiedbecanThisblanks.withfilled SAMKEY calls.

init_array ofsizemaximumahavecanItsequence.collatingthecontainingarrayintegerAn 2**N where,
N theusingsetbecanthisbits;8default(bysizecharactertheis SAMSIZE Eachroutine).

onzeroswithpaddedandright-justifiedisthatcharacterHollerith1holdsarraytheinelement
theasusedisarraytheofelementfirsttheofbitslow-ordertheinusedcharacterTheleft.the

nextthebecomeselementsecondtheforusedvalueThesequence.collatingtheinvaluelow
valueTheon.soandsequence,collatingtheinvaluelowest – entries.arraytheterminates1

EXAMPLES

reverseinsetcharacterdefaultthecontainssequencecollatinguser-specifiedaexample,followingtheIn
thekey;ASCIIanbyorderreverseinsortedisfileAorder. ´DESCEND´H theinusednotiskeyword

SAMKEY whichinsequencecollatingadefinesfragmentprogramfollowingThecall. X´FF´ lowcompares
elements.othertorespectwith X´42´ (the ´B´ torespectwithlowcomparescharacter) X´41´ (the ´A´

theusethencanYoucharacter). ´IICSA´H ainsequencecollating SAMKEY descendingaachievingcall,
sort.

)256ED(ERSREVREGEINT
561,2=I100DO

I-256=I)ED(ERSREV
UETINCON100

)SEDVER,REA’HICS(’ISEQSAMLCAL

)3F(SAMSEQ)3F(SAMSEQ
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theexample,followingtheIn SAMPLE In000.thansmallerbeto999considerwillsequencecollating
other.eachtoequalareandcharacterspecifiedanythanlargercomparecharactersunspecifiedanyaddition,

notationnonstandardThe99A.toequalisbut999,thanlargeris99ZTherefore ´*´R thethatindicates
0.tosetbetoarepositionscharacterunusedthatandwordtheinright-justifiedbetoisvaluecharacter

)(11PLESAMREGEINT
-1/R,’1’R,’2’R,’3’R,’4’R,’5’R,’6’R,’7’R,’8’’R,/’9PLESAMADAT

LE)AMPH,SLE’AMP(’SSEQSAMLCAL

ALSOSEE

SAMKEY(3F), SAMSIZE(3F)

)3F(SAMSEQ)3F(SAMSEQ
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NAME

SAMSIZE – sessionSort/MergeforsizescharacterandwordSpecifies

SYNOPSIS

SAMSIZE(CALL keyword, value)

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMSIZE comparisons.characterforsizewordorsizecharacteraspecifies

keyword eitherspecifyingconstant,Hollerithacontainingvariableintegeranorconstant,HollerithA
size.wordorcharacter keyword eithercontainingconstant,Hollerithais ´CHR=´H or

´WORD=´H.

value items.keywordofnumberthespecifyingconstantorexpression,variable,integerAn

specifycomparisons,characterinuseforsizecharacteraspecifyTo ´CHR=´H for keyword anbyfollowed,
for12and1betweeninteger value.

specifycomparison,characterforsizewordaspecifyTo ´WORD=´H for keyword forintegeranand value.
defaultThe value is 64 theinterprettousedisvalueThismaximum.noisthere; ´WORD=´H theinkeyword

SAMKEY subroutines.

call.sametheinspecifiedbecanoptionsBoth

ALSOSEE

SAMKEY(3F)

)3F(SAMSIZE)3F(SAMSIZE
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NAME

SAMSORT, SAMMERGE – specificationSort/MergeaBegins

SYNOPSIS

SAMSORT(CALL errflag [,´STAT´H [] ,´STATF=´H,dsname [] ,´ERRORF=´H,dsname]
[,´ERROR=´H,errsub [] ,´COMPARE=´H,compsub])

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMSORT callmustyoucall,thisAftersession.Sort/Mergeaofspecificationthestarts SAMKEY orone
eithercalltimes,more SAMFILE or SAMPATH needed.assubroutinesothercallandtimes,moreorone

SAMSORT tocallabyexecutedbeenhasspecifyingareyousorttheuntiltimesecondacalledbenotmust
SAMGO byencounterediserrornoIf. SAMSORT, errflag bydetectediserroranIf0.tosetis SAMSORT,
errflag routine,user-suppliedabydetectediserroranIf1.tosetis errflag 2.tosetis

routine:thisforargumentsvalidoflistaisfollowingThe

errflag block.commonaofmemberaisthatvariableintegerAn

´STAT´H oroptionthiseitherUseoperation.Sort/MergetheonstatisticsgeneratetoUsed ´STATF´H.

´STATF´H oroptionthiseitherusestatistics;generatetoUsed ´STAT´H.

dsname 8oftotal(afiletheofnamepaththecontainingconstantorexpression,variable,integerAn
bygeneratedstatisticswhichtoless)orcharacters ´STATF´H whichtoorwrittenbeshould

usename,pathaforneededarecharacters8thanmoreIfsaved.beshouldmessageserror
the SAMPATH blank-filled.andleft-justifiedisconstantHollerithThesubroutine.

´ERRORF´H aforneededarecharacters8thanmoreIfmessages.errorreceivetofileaspecifytoUsed
theusename,path SAMPATH instead.subroutine

´ERROR´H can,itrecovery;errorinassistcannotroutineThisroutine.erroranspecifytoUsed
on.soandmessages,errorwritingfiles,closingassuchcleanupfinaldohowever,

errsub subroutine.errortheofnameThe

´COMPARE´H sectionCAUTIONStheSeeroutine.comparisonuser-suppliedoptionalanspecifytoUsed
routine.comparisonuser-suppliedaincludingaboutinformationfor

compsub subroutine.comparisontheofnameThe

)3F(SAMSORT)3F(SAMSORT

SR– 57510.02080



CAUTIONS

orsortingtheduringusedbetoroutinecomparisonownyoursupplynotdoyouthatrecommendedisIt
fromandcompactlyinformationkeystoringfromroutineSort/MergethepreventsThisprocess.merging

theusing ORDERS libraries.scientificthefromroutine(3F)

ALSOSEE

SAMEQU(3F), SAMFILE(3F), SAMGO(3F), SAMKEY(3F), SAMPATH(3F), SAMOPT(3F), SAMSEQ(3F),
SAMSIZE(3F)

)3F(SAMSORT)3F(SAMSORT
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NAME

SAMTUNE – sessionSort/MergeainusedparametersselectedModifies

SYNOPSIS

SAMTUNE(CALL keyword, value .)..,

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

SAMTUNE session.Sort/Mergeainusedparametersthealtertousedis

Sort/Mergememory.centralavailableofamountthebydeterminedissessionSort/MergeainPerformance
forbuffersforusedismemorytheofmajoritythedefault;bymemoryofmegawordaofhalfuses

formtousedismemorytheofallphasefirsttheDuringphase.mergetheduringusedfilesintermediate
length.greatestofruns

keyword tuningspecifyingconstantHollerithacontainingvariableintegerorconstantHollerithA
keywords. keyword blank-filled.andleft-justifiedisthatconstantHollerithais

value theondependingvariable,orconstantintegerAn keyword.

theusingformedarerunsInitial ORDERS inroutine(3F) libsci routinecomparisonuser-suppliedaunless
Thespecified.is ORDERS tournamentausingrecordsthesortsstagemergelaterthevectorized;isroutine

scalar.aresortsphasemergeThemethod.sort

validarefollowingThe keyword quotationsingleandsignsequalwithis,asusedbemustkeywordsAnys.
marks.

´AVRL=´H Thislength.recordmaximumtheisdefaultThelength.recordaveragetheSpecifies
recordaverageanuseyouthatrecommendedisIttables.internalallocatetousedisvalue

large.tooisthatonethanrathersmalltooisthatlength

´MXRL=´H theIfbytes).(160wordsCray20isdefaultThelength.recordmaximumtheSpecifies
phase.inputtheduringabortssorttheshort,tooislengthrecordmaximum

´NRECEST=´H records.1,000,000isdefaultThefiles.inputtheinrecordsofnumbertheofestimateAn
used.longernoisvalueThis

´DISK=´H oflistcolon-separatedaspecifymayyouInstead,implementation.thisinusedlongerNo
theindirectories CSORTDIR variable.environment

´DSLO=´H implementation.thisinusedlongerNo

´NAMEBM=´H implementation.thisinusedlongerNo

´NAMESSD=´H implementation.thisinusedlongerNo

)3F(SAMTUNE)3F(SAMTUNE
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´NDS=´H Thephase.mergetheduringusedbetodatasetstemporaryofnumbertheSpecifies
Sort/MergearunmustyouifonlyparameterthisChange4.isminimum10;isdefault

temporarymanybutrecommended,isvaluelargeAmemory.minimuminroutine
I/Omaximizetolargebeshouldbuffersandbufferssmallerassignedaredatasets

keyword.thisfornumberefficientanassigntodifficultitmakesThisefficiency.

´NDSSD=´H implementation.thisinusedlongerNo

´NBSSD=´H implementation.thisinusedlongerNo

´NDBM=´H implementation.thisinusedlongerNo

´NBBM=´H implementation.thisinusedlongerNo

´NBDSK=´H ofsizeThedataset.temporaryeachtoallocatedbetobufferssortofnumbertheSpecifies
thebyspecifiedisbufferthe ´MNBL=´H and ´MXBL=´H isvaluedefaultTheparameters.

2.

´MNBL=´H sizetrack(the42isdefaultThebuffer.sorteachinblockswordofnumbertheSpecifies
thebemustminimumthemaximum,aandminimumabothsupplyyouIfDD-49).aof

numbers.twotheofsmaller

´MXBL=´H supplyyouIf42.isdefaultThebuffer.sorteachinblockswordofnumbertheSpecifies
numbers.twotheofsmallerthebemustminimumthemaximum,aandminimumaboth

ALSOSEE

SAMSORT(3F)

)3F(SAMTUNE)3F(SAMTUNE
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