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NAME

intro – filesspecialtoIntroduction

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

anddrivers)(deviceinterfacesdevicetheofcharacteristicsthedescribesectionthisinentriesThe
perentriesrelatedofsetorentryoneisthereUNICOS;indevicespseudoordeviceshardwarecorresponding

page.

theinfilesspecialbyrepresentedaredevicespseudoanddevicesUNICOS /dev fewaWithdirectory.
infilesmoreoronebyrepresentedisdevicehardwareeachexceptions, /dev diskaredevicesofExamples.

theinfilesspecialthebyrepresentedarewhichdrives, /dev/dsk thebydescribedareanddirectory
dsk entry.(4) devicesPseudo inbehavewhichbuthardwareassociatednohavethatdriversdeviceare

device,pseudonullthearedevicespseudoofExamplesdevice.hardwareaaswaysamethemuch
/dev/null theby(described null theinlocatedterminals,pseudotheandentry),(4) /dev/pty

theby(describeddirectory pty entry).(4)

(namedfilesspecialFIFOandfiles,specialcharacterfiles,specialblockexist:filesspecialoftypesThree
seefiles,theseoninformationforfiles;specialFIFOdiscussnotdoesmanualThispipes). pipe(2).

On devicesblock Inbuffers.systemofcacheathroughmovedisdevicethetowrittenorfromreaddata,
arecachebuffersystemtheusenotdothatdevicescontrast, devicescharacter notdodevices(Character.

oftenarecylinder-sized)or(track-sizedblockslargeveryfact,intime;aatcharacter1datamovenecessarily
calledoftenisdevicescharacterofI/OunbufferedTheused.) raw mode.I/O

aredevicesThesesupported.devicesblockonlythearedisksRAManddiskssystems,Y-MPCRAYOn
indocumented dsk and(4) ram (BMR)residentmemorybufferdisks,aredevicesblocksupportedThe(4).

Thedisks.RAManddevice,storagesolid-stateSSDthesystems,file dsk and(4) ram describeentries(4)
devices.these

iscachebuffersystemthecase,thisindevices;blockofinsteaddevicescharacterasdrivesdiskusecanYou
Thebuffer.user’stheanddevicethebetweendirectlymovedisdatatheandused,not fcntl system(2)

(seemoderawinfilespecialblocktheopentoavailableiscall fcntl and(5) dsk ).(4)

Theoperations.additionaldocanmanyoperations;writeandreaddocandevicespseudoanddevicesMost
device.thatforentrytheindiscussedaredeviceeachofcapabilities

thewithfilespecialthethroughdevicetheofmanipulationfurtherallowdevicesMany ioctl system(2)
anissuecanprocessaexample,Forcall. ioctl thedevice;aofstatusthereturntorequest ioctl request

CPUSTAT (seeCPUtargettheofstatusthereturns cpu The).(4) ioctl anddevice-dependent,arerequests
appropriate.ifdeviceeachforentrytheindiscussedarethey

)4(INTRO)4(INTRO
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theusingcreatedarefilesSpecial mknod aforinodeanandentrydirectoryabuildswhichcommand,(8)
theseedevices,creatingoninformationspecificFordevice. mknod installationsystemtheandcommand(8)

release.UNICOSyourforbulletin

ALSOSEE

cpu(4), fcntl(2), ioctl(2), pipe thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,
SRpublication – 2012

mknod thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

cpu – functionsCPUspecialtoInterface

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The cpu run.processeswhichinenvironmentCPUtheofaspectsdifferentmanyofcontrolallowsdriver
filesspecialtheforconventionnamingTheCPU.physicalspecificatoreferfunctionstheofSome

follows:asisCPUstocorresponding

0CPU /dev/cpu/0
1CPU /dev/cpu/1
2CPU /dev/cpu/2
3CPU /dev/cpu/3
4CPU /dev/cpu/4
5CPU /dev/cpu/5
6CPU /dev/cpu/ncpus

releases.futureinsupportedbenotmayaccepted,stillwhileusage,followingThe

0CPU /dev/cpu/a 8CPU /dev/cpu/i
1CPU /dev/cpu/b 9CPU /dev/cpu/j
2CPU /dev/cpu/c 10CPU /dev/cpu/k
3CPU /dev/cpu/d 11CPU /dev/cpu/l
4CPU /dev/cpu/e 12CPU /dev/cpu/m
5CPU /dev/cpu/f 13CPU /dev/cpu/n
6CPU /dev/cpu/g 14CPU /dev/cpu/o
7CPU /dev/cpu/h 15CPU /dev/cpu/p

execute.tohappenmayprocesses)(orprocessspecifiedthewhichinCPUatoreferfunctionstheofSome
filespecialtheuseshouldyoufunctions,thoseFor /dev/cpu/any genericaprovidesfilespecialThis.

CPU.anytointerface

minorandnamethechangingneeded,asdevicesCPUmanyascreateCPU,onethanmorewithsitesFor
sequence.innumberdevice

thetocallssystemvalidonlyThe cpu aredriver open(2), close and(2), ioctl(2).

availableThe ioctl theindefinedarerequests sys/cpu.h file.include

requests,followingtheFor arg followingThepacket.exchangeantopointeraasinterpretedis ioctl
CPU:specificaforsupportedarerequests

CPU_DOWN CPU.theDisables

)4(CPU)4(CPU
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CPU_START whichtopackageexchangetheCopies arg anddiagnosticsystemthetopoints
theof0addressabsolutebetoassumedisinformationexchangeTheit.stores

addressbaseThestate.downainbemustCPUtargetTheprogram.stand-alone
address;basecaller’sthetorelativeasconsideredispackageexchangethein(BA)

caller.theofthattosetis(LA)addresslimitthe

CPU_START Thisarchitecture.seriesT90CRAYfordisabledis ioctl request
ofvalueareturnwill EINVAL.

CPU_STAT topackageexchangeusersystem’stheCopies arg. CPU_STAT userthecopies
exits.CPUtargettheifonlyinformationexchange

CPU_DSTAT topackageexchangediagnosticsystem’stheCopies arg. CPU_DSTAT thecopies
exits.CPUtargettheifonlyinformationexchangediagnostic

CPU_STOP CPU;targettheHalts arg havemustCPUThesupplied.bemustbutusednotis
usingbystartedbeen PU_START.

CPU_STOP Thisarchitecture.seriesT90CRAYfordisabledis ioctl willrequest
ofvalueareturn EINVAL.

CPU_UP Theprocessing.normalforscheduledbetoCPUthePermitsCPU.theReenables
(previouslydownedbeenhavemustCPU CPU_DOWN).

CPU_UP_S_CACHE series)J90CRAYandT90(CRAYCPU.specifiedtheforcachescalarEnables

CPU_DN_S_CACHE series)J90CRAYandT90(CRAYCPU.specifiedtheforcachescalarDisables

followingThe ioctl devicegenerictheonsupportedarethatsystemsY-MPCRAYtoonlyapplyrequests
(/dev/cpu/any thefor(exceptstructurefollowingtherequirerequestsThese). CPU_CLRTMR request).

theindefinedisstructureThis sys/cpu.h follows:asfile,include

{devcpuuctstr
*/ryegocat/*;catint
*/rfientiide/*id;int
*/teramepar/*d;worglon
*/teramepar/*;rd1_wocpuglon
*/teramepar/*;rd2_wocpuglon
*/teramepar/*;rd3_wocpuglon
*/teramepar/*;rd4_wocpuglon

};

CPU_CLRRT group.processorprocessspecifiedthefromstatusreal-timeClears

CPU_CLRTMR Thequeue.timerintervalthefromprocesscallingtheRemoves cpudev structure
required.notis

)4(CPU)4(CPU
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CPU_CLUSTER inmaskbitthebyspecifiedclusterstheSelects word categoryandIDthefor
byspecified id and cat If. id 2Bitassumed.isIDprocesscurrentthe0,is k in

clustertorefersmaskthe k 1and0Clustersreturned.ismaskbitresultingThe.
selected.becannot

CPU_DEDICATE inmaskbitthebyspecifiedCPUstheDedicates word categoryandIDtheto
byspecified id If. id 2Bitassumed.isIDprocesscurrentthe0,is k maskthein
CPUtorefers k dedicated,alreadyarethatCPUsforbits0containsmasktheIf.

valuereturntheismaskbitresultingThededication.fromreleasedareCPUsthose
of CPU_DEDICATE.

CPU_GETMODE group.processainprocessaforsettingsmodecurrenttheofmaskbitaReturns
follows:asare(right-justified)masktheinpositionsbitThe

UXP_MON modeMonitor0
UXP_BDM memoryBidirectional1
UXP_EMA addressingmodeExtended2
UXP_AVL logicalvectorSecond3
UXP_IFP errorfloating-pointonInterrupt4
UXP_IOR errorrangeoperandonInterrupt5
UXP_ICM memorycorrectableonInterrupt6

errors
UXP_IUM memoryuncorrectableonInterrupt7

errors
UXP_IMM modemonitorInterrupt8
UXP_RPE enabledinterruptsparityRegister9
UXP_SCE enabledcacheScalar10
UXP_IIO enabledinterruptsI/O11
UXP_IPC interruptsclockProgramable12

enabled
UXP_IAM enabledinterruptsAMI13
UXP_IXI enabledinterruptinputExceptional14

(IEEE)
UXP_INX (IEEE)enabledinterruptInexact15
UXP_IUN enabledinterruptUnderflow16

(IEEE)
UXP_IOV (IEEE)enabledinterruptOverflow17
UXP_IDV enabledinterruptzerobyDivide18

(IEEE)
UXP_INV (IEEE)enabledinterruptInvalid19
UXP_RM0 (IEEE)set0modeRound20
UXP_RM1 (IEEE)set1modeRound21

CPU_QDOWN inreturnedisconfiguredCPUsofnumberThedown.CPUstheofmaskaReturns
word inreturnedisCPUsdownofmaskThe. cpu_word1.
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CPU_RTFRAME followingtheRequiresprocess.callingtheforschedulingleast-time-to-goEnables
parameters:

cpuctl.rtframe frameinmillisecondsofCount

cpuctl.rtitm timeinputofmillisecondsofCount

cpuctl.rtctm timecomputerrequiredofmillisecondsofCount

cpuctl.rtotm timeoutputrequiredofmillisecondsofCount

intimeframetotalA os_hz inpassedisunits cpuctl.rtframe isvalueThis.
signaloptionalAnprocesses.real-timeofschedulingleast-time-to-goforused

inpassedbemaynumber word1 thetimeeachsentbewillsignalthisnonzero,If.
theresynchronizetotimeanyatcommandthissendcanYouexpires.timeframe

bemustcategoryThepoint.startframe C_PROC caller’stheor0bemustIDthe,
time.realbemustprocesstheandID,process

CPU_RTPERMIT usedprocesses;nonsuper-usertopermissionbestowtoprocessessuper-userbyUsed
status.real-timerequesttogroupsprocessby

CPU_SELECT inmaskbitthebyspecifiedCPUstheSelects word categoryandIDthefor
byspecified id and cat If. id 2Bitassumed.isIDprocesscurrentthe0,is k in

CPUtorefersmaskthe k ofvaluereturntheismaskbitresultingThe.
CPU_SELECT.

CPU_SETMODE bits.modeSets word theenablespositionbitain1valueThemask.bitais
assamethearemasktheinpositionsbitThemode.thedisables0valuethemode;

theinthose ioctl request CPU_GETMODE anotisprocesscallingtheIf.
process,super-user UXP_MON, UXP_IIO, UXP_IPC and, UXP_IAM returns1toset

the EPERM error.

CPU_SETRT byspecifiedcategoryandIDtheMarks id and cat processes.real-timebeingas
checkedalwaysisthatqueuerunseparateafromscheduledareprocessesReal-time

areasinitializedareprocessesreal-timeforPrioritiesqueue.rundefaultthebefore
becanqueuerunThesystem.thebyadjustednotaretheybutprocesses,other

(seevaluesniceinchangeabyordered nice haveprocessesReal-time).(2)
maytheythoughevendedicationCPUandclockusetothemallowthatpermissions

Theuser.superabenot EPERM anotisprocesscallingtheifreturnediserror
(seepermissionhavenotdoesorprocesssuper-user CPU_RTPERMIT).

CPU_SETTMR milliseconds)(inintervalThequeue.timerintervaltheonprocesscallingthePlaces
inis word receivesthenprocessThe. SIGALRM interval.specifiedtheatsignals
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CPU_GETMAXERR kernelfromvaluesReturns maxerrint maximumThetable. PRE iscount
inreturned cpu_word1 maximumThe. ORE inreturnediscount cpu_word2.

maximumThe ERR inreturnediscount cpu_word3 theinvaluesThe.
maxerrint OperandErrors,RangeProgramofcountmaximumthespecifytable

atoconnectiononeinprocessaforallowedarethatExitsErrorandErrors,Range
asentisprocesstheexceeded,iscountstheofanyIfCPU. SIGKILL Asignal.

maxerrint particularthatforenforcedislimitnothatmeans0ofvaluetable
error.

CPU_SETMAXERR kerneltheintovaluesSets maxerrint table. word indicatesthatmaskbitais
maximumtheset,ismasktheof2**0bitIfset.beshouldfieldswhich PRE count

invaluethetosetis cpu_word1 maximumtheset,ismasktheof2**1bitIf.
ORE invaluethetosetiscount cpu_word2 theset,ismasktheof2**2bitIf.
maximum ERR invaluethetosetiscount cpu_word3.

standardthetoadditionIn ioctl (seecodeserror ioctl ancausethaterrorsarefollowingthe),(2)
ioctl fail:torequest

EFAULT (addressinformationExchange arg areamemoryuser’stheofoutis)

EINVAL 0isintervaltimerortype,unknownaniscategoryrequested,isCPUNonexistent

ENODEV usingbystoppedbeingisCPULast CPUSTOP

ENOENT fullisqueueTimer

EPERM (CPU-specific)device-specificfordevicetheownnotdoesorusersupernotisUser
requests

ESRCH specifiedIDandcategorythematchesprocessexistingNo

FILES

/dev/cpu/0 0CPUfordriverDevice

/dev/cpu/1 1CPUfordriverDevice

/dev/cpu/2 2CPUfordriverDevice

/dev/cpu/3 3CPUfordriverDevice

/dev/cpu/4 4CPUfordriverDevice

/dev/cpu/5 5CPUfordriverDevice

.

.

.

/dev/cpu/32 32CPUfordriverDevice

/dev/cpu/any CPUanyfordriverDevice
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/usr/include/sys/category.h CPU ioctl definitionsrequest

/usr/include/sys/cpu.h

ALSOSEE

close(2), ioctl(2), nice(2), open thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,
SRpublication – 2012
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NAME

disk – interfacediskPhysical

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

The /dev/disk Theconfigured.devicesdiskphysicalrealtheofalltointerfacetheasusedisdevice
ioctl theofnameASCIIthepassingbydevicesindividualtorequestsissuetousediscallsystem(2)

thetostructurecontroltheindevicephysical ddcntl.c physicaltheofnamesASCIIThedriver.device
inconfiguredthosearedevices cf/conf.SN.c (SN subsystemI/Otheornumber)serialmainframetheis

file.parameter(IOS)

theforusedstructurecontrolThe ioctl theindefinediscallsystem sys/ddcntl.h asfile,include
follows:

{tlddcuctstr
*/bernumckBlo/*;bnodc_tdr_dad
*/adaturnrettoferBuf/*f;bufdc_tdr_wad
*/setOff/*;offdc_int
*/ntCou/*nt;coudc_glon
*/enamicedevalsicPhy/*e;namdc_glon
*/eSiz/*e;sizdc_int
*/etypheCac/*e;typdc_int

};

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in
h>tl.dcns/d<sydeclu#in

);DWRO_R,DEVISKn(Dope=sfde
l)cnt&dd,cmds,fdetl(ioc

availabletheofdescriptionaisFollowing ioctl requests:

DC_ACACHE devicelogicalatocacheaAdds dc_name caching).devicelogical(for dc_count is
buffers,cacheofnumberthe dc_size andbuffer,eachofsizetheis dc_type theis

(cacheoftype DDBMR or DDSSD).

DC_AFLW theAdds dc_bno theonblock dc_name map.flawthetodevice

DC_DFLW theRemoves dc_bno theonblock dc_name map.flawthefromdevice

DC_DOWN theConfigures dc_name todevice DOWN devicethattorequestsI/OanycausesThis.
error.anreturnandfailto
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DC_GO theRestarts dc_name device.

DC_MAINT slicePlaces dc_count inspecifieddevicelogicaltheof dc_off ofoutorinto
whetherondependingmode,maintenance dc_type thisusecanYou0.ornonzerois

configuredarethatdevicesphysicalonresidethatslicesononlycommand DOWN or
RONLY.

bitsetscallThe SI_OFLD thein si_flags withassociatedstructuresizetheofword
the(seeslicethe iobuf.h Bitfile). SI_OFLD theusingbyreadbecan DC_MAP

thewithassociatedcallsystem disk anotherissueeitherbit,theclearTodevice.
DC_MAINT configureorcall UP slice.thecontainsthatdevicephysicalthe

The fsoffload theusescommand(8) DC_MAINT call.

DC_RCACHE caching).devicelogical(fordevicelogicalafromcacheallRemoves

DC_READ inspecifiedmultiple)sectorabemust(whichbytesofnumbertheReads dc_count to
inspecifiedaddressthe dc_buff thefrom dc_name device.

DC_RFLW block.sparesnewawithblockflawedaReplaces

DC_RIOBUF theReturns iobuf theindefinediswhichstructure, sys/iobuf.h forfile,include
innamedevicethe dc_name atbufferuser’stheinto dc_buff.

DC_RMAP theReturns ldmap minorthebyspecifieddevicelogicaltheforentrysliceandentry
innumberdevice dc_off inbuffertheto dc_buff.

DC_RONLY deviceSets dc_name device.thatonallocatedbenotwillspacenewthatso

DC_RTAB inbufferthetoReturns dc_buff the iobuf physicalconfiguredallforstructures
devices.

DC_SSDOFF inspecifiedchannelSSDtheConfigures dc_off to DOWN.

DC_SSDON inspecifiedchannelSSDtheConfigures dc_off to UP.

DC_SSDTAB (tablecontrolSSDtheReturns ssdconf inbuffertheto) dc_buff.

DC_SSTHRSH totransfersasynchronousandsynchronousbetweenthresholdSSDtheSets dc_count
sectors.

DC_STOP theStops dc_name queuedbetodevicethattorequestsI/OallcausesThisdevice.
throughupconfiguredisdevicetheuntil DC_UP.

DC_SYNCALL disk.tocachesdevicelogicalallFlushes

DC_UP theConfigures dc_name todevice UP.

DC_WRITE inspecifiedmultiple)sectorabemust(whichbytesofnumbertheWrites dc_count
inspecifiedaddresstheto dc_buff devicethefrom dc_name.
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follows:asarecausesprobableandcallssystemtheforerrorspossibleThe

[EEXIST blockforexistsalreadyflawathatdetectedisitwhenappearserrorThis] dc_bno
(DC_AFLW).

[EFAULT occurred:hasconditionsfollowingtheofonewhenappearserrorThis]

• theofaddressThe ddcntl range.ofoutisstructure

• numberdevicelogicalThe dc_off (bigtoois DC_RMAP, DC_MAINT).

• innumbersliceThe dc_count (bigtoois DC_MAINT).

• addressbufferThe dc_buff range.ofoutis

[EINVAL occurred:hasconditionsfollowingtheofonewhenappearserrorThis]

• (rangeofoutisflawedbetonumberblockThe DC_AFLW).

• notismodemaintenanceintoplacedbetosliceThe DOWN or RONLY (DC_MAINT).

• (foundnotwasnumberchannelSSDThe DC_SSDOFF, DC_SSDON).

• command.Undefined

[ENOENT occurred:hasconditionsfollowingtheofonewhenappearserrorThis]

• devicephysicaltheofnameThe dc_name found.notis

• (configuredisdevicesparesNo DC_AFLW, DC_DFLW, DC_RFLW).

• (foundnotisflawThe DC_DFLW, DC_RFLW).

[ENOSPC (leftaresparesnowhenappearserrorThis] DC_AFLW, DC_RFLW).

NOTES

theusecanusersupertheOnly /dev/disk interface.

devices.SSDsupportnotdosystemsELCRAY

FILES

/dev/disk fileinterfacediskPhysical

/usr/include/sys/ddcntl.h thefordefinitionstructureControl ioctl callsystem

/usr/include/sys/fcntl.h fordefinitionStructure fcntl

/usr/include/sys/iobuf.h fordefinitionStructure iobuf

/usr/include/sys/types.h filedefinitiontypeData

cf/conf.SN.c (fileconfigurationSystem SN number)serialmainframetheis
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ALSOSEE

dsk(4)

ioctl thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

pddconf(8), pddstat thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

dm – interfacecommunicationsdaemonmigrationdatatoKernel

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /dev/dm/mig0 formessagescontainsfilespecial dmdaemon daemon.migrationdatathe(8),
therecall,fileaforneedtherecognizeskernelthewhendaemonmigrationdatathetosentareMessages

recall.fileaofcancellationtheorfile,offlineanofremoval

replies,Thesefile.specialsamethethroughrequestskernelthetorepliesdaemonmigrationdataThe
error.anorrecalltheofcompletionsuccessfulaeitherindicaterequest,recallaforonlyusedcurrently

indefinedaredevicethisonrepliesandrequeststheofformatThe sys/dmkreq.h follows:as,

{rdmkuctstr
*/espospurioncatifiverfor/*ic;magkr_int
*/tuesreq/*;reqkr_int
*/lyrep/*;repkr_int
*/bernumorerr/*or;errkr_int
*/bernumceuenseq/*;seqkr_int
*/efiltheofode/inicedev/*;dvikr_nodvidm_uctstr
*/efiltheofdlehanefil/*;hdlkr_hdloffuctstr

;msgmc_}

availablethearefollowingThe ioctl theindefinedasrequests, sys/dmkreq.h file:include

MIG_DEBUG console.systemthetomessagesechoesthatmodedebugaSets

MIG_NBIO unused.currentlyI/O;nonblockingdisablesorEnables

MIG_NREAD read.betoavailablebytesofnumbertheReturns

NOTES

open.devicethishavetopermittedistimeaatprocessoneOnly

FILES

/dev/dm/mig0 communicationmigrationdatatokernelforfileMessage

ALSOSEE

dmdaemon thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

)4(DM)4(DM

SR– 132014



NAME

dsk – interfacedriveDisk

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

The /dev/dsk Adevices.disklogicalrepresentthatfilesspecialblockcontainsfile devicedisklogical is
devices.disklogicalotherordiskphysicalmoreoroneonblocksofcollectiona

infilesspecialblockThe /dev/dsk Theysystem.fileUNICOSthefordevicesdisktointerfacetheare
driver,disklogicaltheofnumberdevicemajorthehave ldd See. ldd and(4) ldesc(5).

indevicesspecialblockThe /dev/dsk theusingbymadeare mknod candeviceEachcommand.(8)
indirectly.deviceonethanmoreordirectlydevicediskphysicalorlogicalonereference

The mknod inode:disklogicalacreatetofollowsasusediscommand(8)

odmkn name b minormajor 00 path

name device.logicaltheofName

b device.specialblockaisdeviceThe

major bydenotedisdriverThedriver.devicedisklogicalconcatenatedtheofnumberdeviceMajor
namethe dev_ldd indefinedisand /usr/src/uts/c1/cf/devsw.c.

minor reservedis0deviceMajordevices.disklogicalamonguniquebemustnumbersdeviceMinor
thefor /dev/disk follows).(descriptiondevicecontrol

00 use.futureforPlaceholders

path characters23tolimitedareandnamespathfullaredevicesfornamesPathname.pathDevice
length.in

theusingbydefinedbecandevicesoftypesTwo mknod logicalanddevicesdirectlogicalcommand:
Adevices.indirect directlogical diskoneexactlyofcomprisedisdisklogicalthethatindicatesdevice
theinpathTheslice. mknod device.specialcharacterorblockanotherrepresentsparameter

usrdd/v/p/de002034busrsk/v/d/deodmkn

A indirectlogical pathTheslice.diskonethanmoreofcomprisedisdisklogicalthethatindicatesdevice
thein mknod Seefile.descriptorlogicalarepresentsparameter ldesc(5).

usrdd/v/l/de002134busrsk/v/d/deodmkn
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followingThe ioctl thethroughsupportedarecallssystem(2) /dev/disk device.control

tlioc fd( , cmd, arg )

fd fordescriptorfileOpen /dev/disk.

cmdcmd parameters:followingtheofonebecan

DC_ACACHE devicelogicalatocacheAdds

DC_RCACHE devicelogicalafromcacheRemoves

DC_RMAP theReturns ldmap devicelogicaltheforstructure

DC_SYNCALL disktocachedevicedisklogicaltheFlushes

arg topointerA ddctlstruct The. ddctl indefinedisstructure sys/ddcntl.h The.
theinspecifiedisdevicetargettheofnumberdeviceminor dc_off field.

seeE,modelIOSanwithsystemsfordrivesdiskofcharacteristicsphysicaltheofdescriptionaFor
diskspec(7).

FILES

/dev/dsk/*

/dev/ldd/*

/usr/include/sys/ldesc.h

ALSOSEE

disk(4), ldd(4), ldesc(5), mdd(4), pdd(4), ssd(4), ssdd(4)

diskspec EmodelIOSforonline)only(available(7)

ddstat(8), mknod thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

err – interfaceError-logging

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

driver,interfaceerror-loggingtheof0deviceMinor err theandprocessabetweeninterfacetheis,
Theroutines.collectionerror-recordsystem’s /dev/error therepresentsfilespecial err Adriver.

Eachonly.readingfordrivertheopenmaypermissionssuper-userhasthatprocesssingle read operation
theIfretrieved.betorecorderrorentireancauses read record,theoflengththethanlessforisrequest

truncated.isrecordthe

FILES

/dev/diag

/dev/error

/dev/MAKE.DEV

/usr/include/sys/erec.h

ALSOSEE

errfile(5)

dgdemon(8), errdemon(8), errpt thein(8) ManualReferenceCommandsAdministratorUNICOS Cray,
SRpublicationResearch – 2022
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NAME

esd – InterfaceLogical-layerDeviceSemaphoreExternal

SYNOPSIS

/dev/sfs

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

The /dev/sfs (ESD)DeviceSemaphoreExternaltheoflayerlogicalthetointerfacetheasusedisdevice
monitoring,heart-beatassignment,locksemaphoreallmanagesdriverESDtheoflayerlogicalThedriver.

management.tableportand

The ioctl driver.ESDthetorequestsissuetousediscallsystem(2)

theforusedstructurecontrolThe ioctl theindefinediscallsystem sys/esd.h follows:asfile,include

{ctlesductstr
*/ntsumeargonctiFun/*;[5]argf_nesddwor

*/sresaddaarelyreponctiFun/*y;eplf_resddwor
};

/*
ASEMSGNF_AESD:forduse*
,EMAELSF_RESD*
,EMAETSF_SESD*
,EMALRSF_CESD*
A,SEMESTF_TESD*
A,SEMSETF_TESD*

,EMAR_SXCLET_F_SESD*
*/

*/0dworidrocs/pesyfiloreaphSem/*[0]argf_nesdds_if_fesdefin#de
*/1dworidrocs/pesyfiloreaphSem/*[1]argf_nesdd1s_if_fesdefin#de

/*
,EMAELSF_RESD:forduse*
,EMAETSF_SESD*
,EMALRSF_CESD*
A,SEMSETF_TESD*
A,SEMSETF_TESD*

,EMAR_SXCLET_F_SESD*
*/

*/bernumoreaphSem/*[0]argf_nesdnoemaf_sesdefin#de
*/gsflaonctiFun/*[3]argf_nesdagsnflf_fesdefin#de

*/noemaf_sesduse=>0=DF_IESD/*
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*/d1d/is_if_fesduse=>1=DF_IESD/*

/*
A,SEMSETF_TESD:forduse*

*/
*/)cksclo(inuevalouteTim/*[4]argf_nesdoutimef_tesdefin#de

/*
RTEPOF_RESD:forduse*

ATHBEEADF_RESD*
*/

*/ds)wor(inesizckblolyRep/*[4]argf_nesdyszeplf_resdefin#de

theofwordsfivefirstThe esdctl beingcommandtheondependingmeanings,differenthavestructure
Theused. #define theofdefinitionthefollowingstatements esdctl ofwayeasyanprovidestructure

ausingoflieuinwordscontroltheredefining union.

requestedtheforhandletheinpassinginvolvesdriverESDthetointerfacingofmethodgeneralThe
insuppliedisnamesemaphoretheWhennumber.semaphorebyornamebysemaphore esdf_fs_id and

esdf_fs_id1 theoffields request thestructure, ESDF_ID theinsetbemustflag esdf_fnflags
thesupplied,isnumbersemaphoreIffield. ESDF_ID The0.bemustflag esdf_reply theoffield

esdctl aofaddressthetoinitializedbemuststructure reply theofaddressThestructure. request
theinpassedisstructure ioctl call.

>s.hypes/t<sydeclu#in
h>sd.s/e<sydeclu#in

t;uesreqctlesdureuctstr
ly;reprepesdureuctstr

....LY)DONO_R,fs"v/s/den("ope=(fdif
.
.

;ply&rerd)(wo=ply_resdft.euesreq
st)que&re,cmdfd,tl(ioc

thereturn,On reply type:commandtheonbasedinfilledinformationcontainsstructure
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{repesductstr
*/bernumoreaphsem/*no;emar_sesddwor

*/or)err=>(-1ecodultres/*lt;esur_resddwor
*/ecodorerr/*r;rror_eesddwor

*/testatrencurus/viopre/*e;tatr_sesddwor
*/asemgdinholtportlas/*rt;_poastr_lesddwor

*/asemgdinholme)(natportlas/*e;namortr_pesddwor
*/etimtmenignass/*;imer_tesdlevatimuctstr

*/a’ssemblegnassir-ausebleilaava#/*l;vair_aesddwor
*/a’ssemblegnassir-auseduse#/*;sedr_uesddwor

};

availabletheofdescriptionA ioctl follows:requests

ESDF_ASGNSEMA semaphore.aAssigns

Requires: esdf_fs_id/esdf_fs_id1

Returns: esdr_result

Success=0

seecode,(forError=-1 esdr_error)

ESDF_RELSEMA semaphore.aReleases

Requires: esdf_fs_id/esdf_fs_id1 or, esdf_semano
esdf_fnflags

Returns: esdr_result

Success=0

– seecode,(forError=1 esdr_error)

ESDF_SETSEMA 1.tosemaphoretheSets

Requires: esdf_fs_id/esdf_fs_id1 or, esdf_semano
esdf_fnflags

Returns: esdr_result

Success=0

– seecode,(forError=1 esdr_error)

ESDF_CLRSEMA 0.tosemaphoretheSets

Requires: esdf_fs_id/esdf_fs_id1 or, esdf_semano
esdf_fnflags

Returns: esdr_result

Success=0
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– seecode,(forError=1 esdr_error)

ESDF_TESTSEMA semaphore.theofvaluecurrenttheReturns

Requires: esdf_fs_id/esdf_fs_id1 or, esdf_semano
esdf_fnflags

Returns: esdr_result

Success=0

– seecode,(forError=1 esdr_error)

ESDF_TSETSEMA failure.awithreturnotherwise,1;toitset0,currentlyissemaphoretheIf

Requires: esdf_fs_id/esdf_fs_id1 or, esdf_semano
esdf_fnflags
esdf_timeout

attempt.One=0

> wait.toperiodsclocksofNumber=0

Returns: esdr_result

systemthisbysetalreadySemaphore=1

Success=0

– seecode,(forError=1 esdr_error )

ESDF_REPORT SemaphoresAll/AssignedReports

Requires: esdf_replysz

ESDF_READHBEAT StatusBeatHeartRead

Requires: esdf_replysz

ESDF_SET_XCLR_SEMA
exits.processsettingifClear,unconditionally.semaphoreSets

Requires: esdf_fs_id/esdf_fs_id1 or, esdf_semano
esdf_fnflags

Returns: esdr_result

systemthisbysetalreadySemaphore=1

Success=0

– seecode,(forError=1 esdr_error)
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EXAMPLES

follows:directlysemaphoreaassigningofexampleAn

/*
enamueniqr-ustecluterraccha16-theeliztiaIni*
beuldshoeCar.oreaphsemsthitoedignassbeto*

toduseasnstiovenconesamtheusenottoentak*
ms.steesyfilfyntiide*

*/
’;567234’01=_id_fssdft.euesreq
’;DEFABC’89=1_id_fssdft.euesreq

;ply&rerd)(wo=ply_resdft.euesreq

{0)<st)que&reA,SEMSGNF_AESD,(fdctl(ioif
..d..usereftliocor,err....

}
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thepoint,thisAt ioctl anreturnedhas esdrep theatfieldsthecontainsthatstructure esdf_reply
address:

{repesductstr
*/bernumoreaphsem/*no;emar_sesddwor
*/or)err=>(-1ecodultres/*lt;esur_resddwor
*/ecodorerr/*r;rror_eesddwor
*/testatrencurus/viopre/*e;tatr_sesddwor
*/asemgdinholtportlas/*rt;_poastr_lesddwor

a*/semgdinholmetnaportlas/*e;namortr_pesddwor
*/etimtmenignass/*;imer_tesdlevatimuctstr
*/blegnassir-auseilava#/*l;vair_aesddwor
*/a’ssem/*
*/a’ssemnssgr-auseduse#/*;sedr_uesddwor

};

re:Whe
edignass#oreaphsemThenoemar_sesd

ionditconorerresomfor-1s,cessucfor0ltesur_resd
orerredandexptheor,erranwasretheIfrrror_eesd

d.h/essysindinedefareescod
dworseponresthemfroldfie’ate‘stTheetatr_sesd

boxoreaphsemredwaharthemfroedurnret
yvernot,oreaphsemtheg’inear‘cleraft

lever-luseatngstiereint
temsysingignasstheof#tporThert_poastr_lesd
temsysingignasstheofenamtporTheenamortr_pesd

edurrocctmenignasstheetimTheimer_tesd
tobleilaavasoreaphsemredwaharof#Thelvair_aesd

edignassbe
edignassyeadalrsoreaphsemredwaharof#Thesedr_uesd

follows:directlysemaphoreareleasingofexampleAn
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/*
edeasrelbetoisoreaphsemchwhiteicaInd*

*/
#;re_phoemaa_s=oman_sesdft.euesreq

0;=gsfla_fnsdft.euesreq

;ply&rerd)(wo=ply_resdft.euesreq

{0)<st)que&re,EMAELSF_RESDd,l(fct.(ioif
..d..usereftliocor,err....

}

thepoint,thisAt ioctl anreturnedhas esdrep instructure reply fields:followingthewith

edeasrel#oreaphsemThenoemar_sesd
ionditconorerresomfor-1s,cessucfor0ltesur_resd
orerredandexptheor,erranwasretheIfrrror_eesd

d.h/essysindinedefareescod
0etatr_sesd

temsysingeasreltheof#tporThert_poastr_lesd
temsysingeasreltheofenamtporTheenamortr_pesd

edurrocctmenignasstheetimTheimer_tesd
tobleilaavasoreaphsemredwaharof#Thelvair_aesd

edignassbe
edignassyeadalrsoreaphsemredwaharof#Thesedr_uesd

follows:directlysemaphoreasettingofexampleAn

/*
setbetoisoreaphsemchwhiteicaInd*

*/
#;re_phoemaa_s=oman_sesdft.euesreq

0;=gsfla_fnsdft.euesreq

;ply&rerd)(wo=ply_resdft.euesreq

{0)<st)que&re,EMAETSF_SESDd,l(fct.(ioif
..d..usereftliocor,err....

}

thepoint,thisAt ioctl anreturnedhas esdrep instructure reply fields:followingthewith

)4(ESD)4(ESD

SR– 232014



settjus#oreaphsemThenoemar_sesd
ionditconorerresomfor-1s,cessucfor0ltesur_resd
orerredandexptheor,erranwasretheIfrrror_eesd

d.h/essysindinedefareescod
dworseponresthemfroldfie’ate‘stTheetatr_sesd

boxoreaphsemredwaharthemfroedurnret
tesicaind,oreaphsemthengt’i‘seeraft

theorebefarcleorsetwasitrthewhe
ionratopesettrencur

thengechatotemsystlastheof#tporThert_poastr_lesd
oreaphsem

thengechatotemsystlastheofenamtporTheenamortr_pesd
oreaphsem

0imer_tesd
0lvair_aesd
0sedr_uesd

follows:directlysemaphoreaclearingofexampleAn

/*
dareclebetoisoreaphsemchwhiteicaInd*

*/
#;re_phoemaa_s=oman_sesdft.euesreq

0;=gsfla_fnsdft.euesreq

;ply&rerd)(wo=ply_resdft.euesreq

{0)<st)que&re,EMALRSF_CESDd,l(fct.(ioif
..d..usereftliocor,err....

}

thepoint,thisAt ioctl anreturnedhas esdrep instructure reply fields:followingthewith
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darecletjus#oreaphsemThenoemar_sesd
ionditconorerresomfor-1s,cessucfor0ltesur_resd
orerredandexptheor,erranwasretheIfrrror_eesd

d.h/essysindinedefareescod
dworseponresthemfroldfie’ate‘stTheetatr_sesd

boxoreaphsemredwaharthemfroedurnret
tesicaind,oreaphsemtheg’inear‘cleraft

theorebefarcleorsetwasitrthewhe
ionratopearcletrencur

thengechatotemsystlastheof#tporThert_poastr_lesd
oreaphsem

thengechatotemsystlastheofenamtporTheenamortr_pesd
oreaphsem

0imer_tesd
0lvair_aesd
0sedr_uesd

cleartheissuesthatsystemsamethebysetwassemaphoretheifonlyhonoredisrequestclearANOTE:
request.

follows:directlysemaphoreatestingofexampleAn

/*
tedtesbetoisoreaphsemchwhiteicaInd*

*/
’;567234’01=_id_fssdft.euesreq
’;DEFABC’89=1_id_fssdft.euesreq

D;F_IESD=gsfla_fnsdft.euesreq

;ply&rerd)(wo=ply_resdft.euesreq

{0)<st)que&reA,SEMESTF_TESDd,l(fct.(ioif
..d..usereftliocor,err....

}
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thepoint,thisAt ioctl anreturnedhas esdrep instructure reply fields:followingthewith

darecletjus#oreaphsemThenoemar_sesd
ionditconorerresomfor-1s,cessucfor0ltesur_resd
orerredandexptheor,erranwasretheIfrrror_eesd

d.h/essysindinedefareescod
dworseponresthemfroldfie’ate‘stTheetatr_sesd

boxoreaphsemredwaharthemfroedurnret
tesicaind,oreaphsemtheingst’‘teeraft

arcleorsetwasitrthewhe
thengechatotemsystlastheof#tPorrt_poastr_lesd

oreaphsem
thengechatotemsystlastheofenamtPorenamortr_pesd

oreaphsem
0imer_tesd
0lvair_aesd
0sedr_uesd

NOTES

theusecanusersupertheOnly /dev/sfs interface.

FILES

/dev/sfs InterfaceLogical-layerDeviceSemaphoreExternal

ALSOSEE

ioctl thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

FDDI – InterfaceDataDistributedFiberANSI

IMPLEMENTATION

EmodelIOSanwithsystemsPVPCray

DESCRIPTION

(FDDI).InterfaceDataDistributedFiberstandardANSIandrivesdriver)FDDI(orinterfaceFDDIThe
theuseprocessesApplication FDDI is,(thatcallssystemUNICOSstandardtheofmeansbydriver

close(2), ioctl(2), open(2), read(2), reada(2), write and(2), writea filesspecialtheofEach(2)).
ain /dev/fddin Eachinterface.networkphysicaloneonpathslogicaltheofallrepresentsdirectory/*

aofoccurrence /dev/fddin interface.networkphysicalarepresentsdirectory/*

format:followingthehavenamesfileFDDIconvention,By

ddiv/f/de n fd/ xx

n numberinterfacePhysical

xx numberpathLogical

userthebetweendirectlymovesdataasmemoryinlockedisprocessusertheis,thatraw;isI/OFDDIAll
8-byteinbemustlengththeirandword-aligned,bemustbuffersuserTherefore,network.theandbuffer

multiples.

6.2.version(SMT),managementstationsupportsFDDICray

FundamentalsFDDI
amonginterconnectionhigh-performanceaasusedisthatnetworktoken-ring100-Mbit/saisFDDI

performancemediumfornetworkbackbonehigh-speedaaswellasequipmentperipheralandcomputers
becanandmediumtransmissionitsastechnologyfiber-opticusesFDDI(LANs).networksarealocal

canFDDIMbyte/s).(10Mbit/s80approximatelyofratetransfersustainedasupporttoconfigured
canFDDIlength.inkilometersseveralofdistancesoverdistributedringaonnodesmanyinterconnect

Eachkm.200oflengthpathfibertotalaspanthatconnectionsphysical1000ofupmaderingssupport
applications.fiber-mediaforlengthinkm2ofmaximumabecanringtheupmakesthatlinkpoint-to-point

aspublishedstandardsnohavebutstudiedbeingaretwisted-pair,copperassuchtechnologies,mediaOther
types.mediaotherthesefordifferentareextentringtheofcharacteristicsotherandlimitsDistanceyet.

formtomediaandstationsofstringserialaasconnectedlogicallystationsofsetaofconsistsringFDDIAn
regeneratingstationeachnext;thetostationonefromsequentiallytransmittedisInformationloop.closeda

networkthetodevicesmoreoroneattachingofwayaasservesstationTheinformation.therepeatingand
network.theondevicesotherwithcommunicateto

physicallayers:threeintodividedisInstitute,StandardsNationalAmericanthebydefinedisitasFDDI,
isandFDDIofpartdefineslayerEach(SMT).managementstationand(DLL),layerlinkdata(PL),layer

possible.aslayersothertheofindependentaskept
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protocollayerphysicaland(PMD)dependentmediumphysicalsublayers:twointodividedisPLThe
encodingmedia-dependentreceivers,anddriversfiber-opticthecharacterizesanddefinesPMDThe(PHY).
otherallandprovisions,optical-bypassbudgets,powerplant),(cableconnectorsandcablesrequirements,

DLL.andPMDthebetweenconnectionprovidesPHYThecharacteristics.hardware-relatedphysical
decodingandencodingstream,code-bitincomingwithsynchronizationclockincluderesponsibilitiesPHY’s

initializing.andconditioningmediaandlayers,upperthebyuseforstreamsymbolaintostreamcode-bitof

The(LLC).controllinklogicaland(MAC)controlaccessmediasublayers:twointodividedisDLLThe
andgenerationandrecognition,addressmedia,thetoaccessdeterministicandfairprovidesMAC

station,tostationfromframesofdeliverytheisfunctionprimaryItssequences.checkframeofverification
protocolpeer-to-peercommonaprovidesLLCTheremoval.andrepetition,transmission,frameincluding

theonpointsaccessserviceDLLofpairanybetweencontrolandinformationoftransferthefacilitatesthat
ring.FDDI

theofallinoccurthatprocessesthemanagetonecessarycontroltheprovides(SMT)managementStation
suchservicesprovidesSMTring.FDDItheoncooperativelyworkmaystationeachthatsuchlayersFDDI

recovery,andisolationfaultcontrol,configurationinitialization,stationremoval,andinsertionstationas
administration.addressandcollection,statisticsisolation,station

InterfaceUserFDDI
firstthewhensystems,EmodelIOSanwithsystemsResearchCrayoninterfacesnetworkanywithAs

impliesthisFDDI,Forup.configuredischannelphysicaltheinterface,FDDIaonopenedispathlogical
toreferredusuallystations,adjacentitstoconnectto(PCM)managementconnectionphysicalthroughgoing

theclosed,isinterfaceFDDIaonpathlogicallasttheWhenneighbors.downstreamandupstreamitsas
neighbors.itsfromdisconnecttointerfaceFDDICraythecauseswhichdown,configuredischannelphysical

onHPC)ormicroController,Performance(Highmicroprocessortheinterface,channeltheconfiguringBefore
devicetheontriedisoperationI/OanyIfmicrocode.itswithdownloadedbefirstmustadapterchannelthe
onchanneltheofconfiguringAutomaticoccur.willerrorandownloaded,beenhasmicrocodethebefore

firstthe OPEN downloaded.beenhasadapterchanneltheafteronlyoccurs

theperspective,user’stheFrom frame Thenetwork.thefromandtoinformationofunitbasictheis
startofbyte1preamble,ofbytes2includeswhichbytes,4500isnetworkFDDIanonsizeframemaximum

sourceofbytes6(DA),addressMACdestinationofbytes6(FC),controlframeofbyte1(SD),delimiter
ofbytes2and(FCS),sequencecheckframeofbytes4(INFO),Informationofbytes4478(SA),address

thecomposefieldsSAandDA,FC,The(ED/FS).statusdelimiter/frameending headerMAC byteFCThe.
frame,LLCaframe,MACatoken,abeingasframetheidentifiesitexample,(fortypeframe’stheidentifies

however,addresses;(Ethernet/Canonical)48-bitIEEEareFDDIonusedaddressesMACframe).SMTaor
whenform)MSB(orformNon-CanonicalinbetoaddressesEthernettherequiresstandardMACFDDIthe

bitend-for-endisaddress48-bitthewithinbyteeachthatimpliesform(MSB)FDDImedia.theontoplaced
performshardwareinterfaceFDDICraytheusers,totransparentthismakeTo0x33).to(0xCCswapped

addresses.Ethernettrueseealwaysuserstherefore,received;ortransmittedframeeachontranslationthis
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FCSthenotbutfield,INFOtheandheaderMACtheofupmadeframeacompilemustuserthewrites,On
FCS,SD,PA,theappendwillhardwarethemedia,physicaltheonplacedisframetheWhenED/FS.theor

4491ofmaximumaiswritetoallowedisuserthethatdataofamounttheTherefore,fields.ED/FSand
thisinlaterdescribedarebytes(Padprogrammed.beenhavebytespadmanyhoweverplusbytes,

FDDI.overrunbeingprotocoltheisIPwhenbyteFCthebeforearepadofbytes3Usually,subsection.)
numberthethoughevenboundary,wordCrayaonbemusttransmittedbetoframetheholdsthatbufferThe

words.Crayofmultipleabetohavenotdoeswrittenbytesof

Forboundary.wordCrayaonalignedisbuffertheaslongassize,anyofreadspostmayusersreads,On
FDDIentirethereceivewilluseraenough,largeisbuffertheifnetwork,thefromreceivedframesSMT

inareFCSofbytes4thesethatawarebemustUsersFCS.ofbytes4theincludingmedia,thefromframe
cyclictheframes,LCCForit.forcompensatetolengththefrom4subtractnecessary,ifandbuffer,the

off.strippedis(CRC)checkredundancy

andsentarerepliesandrequests(ARP)protocolresolutionaddressanddatagrams(IP)protocolInternet
servicesLLCAllFDDI.ofserviceLLCtheuseprotocolstheseofBothinterface.FDDItheoverreceived
thedefines1390RFCsection).ALSOSEEtheseedocuments,related(forLLC802.2useFDDIover

802.2usingbyframeFDDIanwithinrepliesandrequestsARPanddatagramsIPofencapsulationspecific
notisheaderIPtheofbeginningthewhichinframeayieldsencapsulationthisofuseTheSNAP.LLC

implementation;TCP/IPCraytheforsituationdesirableanotisThisboundary.wordCrayaonaligned
aappendandstripcanhardwareFDDICraytheprocessing,frameinstacksprotocoltheassisttotherefore,

isbytespadofnumberThenetwork.thefromreceivedortransmittedframeeachtobytespadofset
mustusersenabled,ispaddingIf3.isbytespadofnumberdesiredtheIP,For7.to0fromprogrammable
Thereads.onbytespadthewithframesreceivewilltheyandwrites,onbytespadthewithframescompile

transmission.framebeforebytespadtheoffstripshardware

thisplacetointerfaceFDDItheofaddress48-bitIEEEthedeterminetoablebemustARPassuchProtocols
usersinterface,FDDICraytheofaddressMACthedetermineTohosts.otherfromrepliesARPinaddress

andomay FDC_GETioctl (seerequest FDIO_GETSET anor) COMM_IOC_GETULAioctl request
(see NETULA use.cankernelUNICOSthethatversionshavewhichofboth),

theaboutinformationmoreFor FDDI section.ALSOSEEtheinlisteddocumentsANSItheseestandard,

AssistanceManagementStation
Management.Frame-basedand(CMT)managementconnectioncategories:majortwointodividedisSMT

coordinationentity(CFM),managementconfigurationentities:separatefiveintodividedfurtherisCMT
connectionphysicaland(LEM),monitorerrorlink(RMT),managementring(ECM),management

however,SMT;ofpartsdifferenttheseimplementtohowdefinesstandardANSIThe(PCM).management
stationofformsdifferenttheseallofimplementationthedeterminemusthardwareFDDIofmanufacturerthe

management.

allhandlesmainframeResearchCrayTheprocess.destributedaisSMTimplementation,CraytheIn
is(CMT)managementConnectionSMTD.calleddaemonaofformtheinmanagementframe-based
thatmicrocoderunsthatHPC)the(calledmicroprocessorausingitself,adapterchanneltheonhandled

machinesstatesoftwaredifferenttheofallmaintainsalsoandhardwarechipsetFDDIthemanipulates
CMT.performtoneeded
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theexample,(forHPCtheandSMTDtheofeffortsthesupporttohookshasdriverFDDIthecases,bothIn
calledinterfaceFDDIphysicaleachforstructureamaintainsdriver smtinfo isdatastructure,thisIn).

neighbordownstreamandupstreamasthingssuchofconsistsdataTheSMTD.theofbehalfonkept
inperformsRMTthethatTestAddressesDuplicatetheofresultsinformation,availabilityMACaddresses,

theusesSMTthevalues,theseaccessTovalue.time-stampSMTtheofpartaandHPC,the ioctl
interface.

channeltheonHPCtheinrunningisthatmicrocodetheovercontrolsomehavemustalsomainframeThe
thebothfrominformationretrievetoablebemustSMTDtheFirst,reasons.twoforthisneedsItadapter.

receivedframesSMTtorespondtoadapterchanneltheonchipsetFDDIphysicaltheandmachinesstate
ofsetalikelookHPCthemakesthatinterfaceanthis,doTonetwork.FDDItheonstationsotherfrom

usesalso(whichinterfacethisUsingdesigned.wasmainframethetoregisterswritableandreadable ioctl
time.anyvirtuallyatadapterchanneltheonregisterskeytheofsomewriteorreadcanSMTDtherequests),

thenotifiesHPCtheitself,ringFDDItheoradapterchanneltheonoccureventscertainwhenSecond,
ansendingbymainframe interruptunsolicited someinterrupts;theseofonecausecaneventsSeveral.

causethateventsofexamplesSomenot.doothersanddriver,thebyactionimmediateneedevents
follows:asaremainframethetointerrupts

• availabilityMACinChanges

• reconfiguration)mediafortermFDDIanis(whichTRACEafromrecoveringringThe

• valuetime-stampSMT32-bitaofoverflowThe

thewhentimesareThereaction(s).necessarythetakesdriverFDDItheoccur,eventstheseWhen
towantsmainframetheifexample,(forstategivenatomachinesstateCMTtheforcemustmainframe

ofusebythisdoesItdisconnect).tocodePCMHPC’sthetellmustitnetwork,FDDIthefromdisconnect
thecalledinterface,read-writeregisterthetosimilariswhichinterface,another interfacesignalHPC .

usingbyAgain, ioctl action.someperformtoHPCthetosignalasendcanmainframetherequests,
SMTD),theby(sentFailedTestAddressDuplicatearesignalstheseofExamples EC_CONNECT (which

andneighbor),itstoconnecttoportacauses EC_DISCONNECT itsfromdisconnecttoportacauses(which
neighbor).

FileParameter
theshowsexamplefollowingThefile.parameterausingbyconfiguredisdriverFDDIthetime,bootAt

file:parametertheinenteredparametersforsyntax
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*/saceerfintIFDDofno.max/*;evsaxdfdm2
*/aceerfintperthslpaofno.max/*s;athaxpfdm16

*/aceerfintstfir/*{0evfdd
*/ndsecolismilinQTREIFDD/*10;qtre

*/esbytpadofno./*3;cntpad
*/IOStotsuesreqtewriofno.max/*10;wrtmax

*/IOStotsuesreqdreaofno.max/*10;rdmax
{athiop

0;rsteclu
1;peio

;034lnnecha
}

{0hpatlicalog
*/mesfraSMTeeivrectotwan/*;SMTrft

*/sondsecinute-otimdrea/*20;teoutimdrea
}

{1hpatlicalog
*/estypmefraALLeeivrectotwan/*;ALLrft

10;teoutimdrea
}

{5hpatlicalog
*/mesfraLLCeeivrectotwan/*;LLCrft

60;teoutimdrea
}

}
*/aceerfintondsec/*{1evfdd

30;qtre
0;cntpad
5;wrtmax

5;rdmax
{athiop

0;rsteclu
1;peio

;036lnnecha
}

{0hpatlicalog
30;teoutimdrea

}
{1hpatlicalog

15;teoutimdrea
}

}
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isFDDIforparametermandatoryonlyThe iopath ofknownotdoesdrivertheparameter,thisWithout.
thatonpathlogicalanyonopenanparameter,thisomityouIfinterface.FDDItheoflocationphysicalthe

areceivewilldevice FDER_NOCHAN error.

FDDI ioctl Requests
Several ioctl format:followingthehavetheyandavailable,arerequests

>.hdevnet/sys<declu#in
>hfd./sys<declu#in

>hys.fds/sys<declu#in

(tlioc argcommand,fildes, )
int fildes */nopeonedurnretrptocridesefil/*;
int command */.h)/fdsysinXXC_X(FDecodtuesreq/*;

*rcha arg */ulanetor,reqmstcomq,orefdi/*;

anWhen ioctl theperformed,isrequest arg aeithertopointmustcallsystemtheofargument fdioreq
aorstructure commstreq actualtheholdthatbufferstopointershavestructurestheseofEachstructure.

ioctl passwillrequesttheIfrequested.datatheholdtosizesufficientofbemustbuffersThesedata.
theofinstancesallholdtoenoughlargebemustbufferthetype,givenaofstructuresmultipleback

structure.requested

theinusedstructurestheofformattheshowsfollowingThe ioctl structuresthosefindcanYourequest.
previously.listedfilesheadervarioustheinshownnotarethat

{raddmacuctstr
*/sedunu/*,:16tuin

*/mforl)icanon(CaEIEE/*;:48eiee
*/sedunu/*,:16tuin

*/mforB)(MSIFDD/*;:48ifdd
};

{ulanetuctstr
*/m)forlicanon(Casresaddbit48-/*r;addglon

};

{reqmstcomuctstr
*/onctifunsubtuesreqtussta/*nc;sfuint

*/rntepoiferbuftussta/*uf;*sbrcha
*/s)icedevallnsmea(-1bernumicedev/*;devint

*/hs)patallnsmea(-1hpatlicalog/*th;lpaint
*/)tes(bygthlenferbuftussta/*n;sletuin

*/ngechantiourafigconryeveedentreminc/*ch;epotuin
};
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{qorefdiuctstr
*/rntepoiferbuf/*f;*burcha

*/gthlenferbuf/*;lenint
*/teramepar/*am;parint

};

{choo_efdiuctstr
;HO]XEC_MA[FDadatrcha

};

{romicoado_lfdiuctstr
;AD]XLO_MA[FDarybinrcha

};

{smumpo_dfdiucstr
M]MPSXDU_MA[FDadatrcha

};
{etetso_gfdiuctstr

*/)(ROeeec.i>mafd-/*ac;e_mieeint
*/)(ROddic.f>mafd-/*ac;i_mfddint

*/)(ROrno>erlp-/*no;errint
*/)(ROr>erlp-/*;errint
*/)(ROs>delp-/*;desint
*/)(ROw>fslp-/*;fswint
*/)(RWEQ>TRfd-/*Q;TREint

*/)(RW>ccfd-/*cc;int
*/)(RWtdcn>pafd-/*;cntpadint
*/)(RWtxwr>mafd-/*;wrtmaxint

*/)(RWxrd>mafd-/*rd;maxint
*/)(RWt>oplp-/*;optint
*/)(RWt>rflp-/*;rftint
*/)(RWmo>rtlp-/*o;rtmint

};

{ampesttimmt_o_sfdiuctstr
*/verdribydinentamaisbit32erUpp/*32;hi_int

};

{sultresad_o_dfdiuctstr
*/tTesrAddatelicDupofsultres/*s;ultresint

};
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{orsghbneiac_o_mfdiuctstr
*/orghbneiamtreups/*;unaraddmacuctstr

*/orghbneimreanstdow/*;dnaraddmacuctstr
};

{ta_daregpc_o_hfdiuctstr
*/g)lond,wore,bytne,(noessaccofesiz/*e;sizint

*/YTEE_BSIZPC_F_H,ONEE_NSIZPC_F_H/*
*/ONGE_LSIZPC_F_H,ORDE_WSIZPC_F_H/*

*/sresaddepagorymem/*e;pagint
*/RMTGE__PAHPCFD_,SMTGE__PAHPCFD_/*

*/T2PORGE__PAHPCFD_T1,PORGE__PAHPCFD_/*
*/1YERPLAGE__PAHPCFD_C,BMAGE__PAHPCFD_/*
*/GDIAGE__PAHPCFD_2,YERPLAGE__PAHPCFD_/*

*/f)0xf-00(0xsresadderistregHPC/*r;addint
*/)iedtifjusght(riadattewriordrea/*a;datint

};

{hpcal_igno_sfdiuctstr
*/HPCtobernumnalsig/*no;sigint

*/LFAIAD_T_D_RMSIGPC_F_H/*
*/SPASAD_T_D_RMSIGPC_F_H/*

*/ECTONNISCC_DT_E_RMSIGPC_F_H/*
*/ECTONNC_CT_E_RMSIGPC_F_H/*

*/SSTPAC_PT_E_RMSIGPC_F_H/*
*/ETRESYS_T_S_RMSIGPC_F_H/*

};

{oinfpc_o_hfdiuctstr
*/IeristReggkinWor/*;[2]_00smtaruch
*/JeristReggkinWor/*;[2]_02smtaruch
*/PeristReggkinWor/*;[2]_04smtaruch
*/onisiRevoderocMic/*;_06smtaruch

*/ntiourafigConredwaHar/*;_07smtaruch
*/teStaSMT/*;_08smtaruch

*/ntiourafigConSMT/*;_09smtaruch
*/ymarSumupterrInt/*;_0Asmtaruch

*/kMasupterrInt/*;_0Bsmtaruch
*/ntsEveSMT/*;[2]_0Csmtaruch

*/kMasntEveSMT/*;[2]_0Esmtaruch
*/ampestTimSMT/*;[4]_10smtaruch
*/rnteCouTIMSYS/*;[2]_14smtaruch

*/ntsEveerTim/*;_16smtaruch
*/kMasntEveerTim/*;_17smtaruch

)4(FDDI)4(FDDI

SR34 – 2014



*/teStaRMT/*;_00rmtaruch
*/tusStaRMT/*;_01rmtaruch

*/erTimRMT/*;[2]_02rmtaruch
*/ntsEveRMT/*;[2]_04rmtaruch

*/kMasntEveRMT/*;[2]_06rmtaruch
*/dworedervRes/*;[2]_08rmtaruch

*/teouTimenTokdctetriRes-RTT/*;[2]_0Armtaruch
*/uevalestequT_r/*;[2]_0Crmtaruch

*/nt)Coute(Late_CLat/*;[2]_0Emacaruch
*/nt)Couken(ToCten_Tok/*;[4]_10macaruch
*/nt)Coumitans(TrCtTX_/*;[4]_14macaruch

*/nt)CouiedCopt(No_CtiedCopNot/*;[4]_18macaruch
*/nt)CouiedCopame(FrCtme_Fra/*;[4]_1Cmacaruch

*/nt)CoumeFrast(Lott_CLos/*;[4]_20macaruch
*/nt)CouedlatIsoror(ErCtor_Err/*;[4]_24macaruch

*/nt)Couvecei(ReCtRX_/*;[4]_28macaruch
*/nt)CouryoveRecng(Ritg_CRin/*;[4]_2Cmacaruch
*/nt)CountioiraExpX(TV_CtTVX/*;[4]_30macaruch

*/nt)CouyencLatng(Rity_CencLat/*;[4]_34macaruch
*/testaPCM-1tPor/*00;t1_poraruch

*/exIndC-PSPCM-1tPor/*01;t1_poraruch
*/ntCouAKBRE-1tPor/*02;t1_poraruch

*/AKBREtlasatexIndPCM-1tPor/*03;t1_poraruch
*/rntePoileTabntionsiTra-1tPor/*2];04[t1_poraruch

*/teStaeLintrenCur-1tPor/*2];06[t1_poraruch
*/dWoredervRes-1tPor/*2];08[t1_poraruch

*/rnteCouTPCofueValrtSta-1tPor/*2];0A[t1_poraruch
*/rnteCouTCP-1tPor/*2];0C[t1_poraruch

*/etinRouevicSerTPCofsresAdd-1tPor/*2];0E[t1_poraruch
*/icyPolntionecConPSC-1tPor/*2];10[t1_poraruch

*/lRvaPSC-1tPor/*2];12[t1_poraruch
*/lTvaPSC-1tPor/*2];14[t1_poraruch

*/pe)ttyporborigh(NetusStaPSC-1tPor/*16;t1_poraruch
*/lFaiLCT-1tPor/*17;t1_poraruch

*/icyPolCEM-1tPor/*2];18[t1_poraruch
*/teStaCEM-1tPor/*1A;t1_poraruch

*/uevalRegntiourafigConYERPLA-1tPor/*1B;t1_poraruch
*/ntCouectRejLEM-1tPor/*1C;t1_poraruch

*/teimaEstLER-1tPor/*1D;t1_poraruch
*/rmAlaLER-1tPor/*1E;t1_poraruch
*/offCutLER-1tPor/*1F;t1_poraruch

*/ntCouLEM-1tPor/*4];20[t1_poraruch
*/ntCouorErrferBufycitstiEla-1tPor/*4];24[t1_poraruch

*/eragAveLER-1tPor/*4];28[t1_poraruch
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*/taDelLER-1tPor/*4];2C[t1_poraruch
*/teStaECM-1tPor/*30;t1_poraruch

*/hPatECM-1tPor/*31;t1_poraruch
*/dWoredervRes-1tPor/*2];32[t1_poraruch

*/ntsEveTPOR-1tPor/*2];34[t1_poraruch
*/kMasntEveTPOR-1tPor/*2];36[t1_poraruch

*/testaPCM-2tPor/*00;t2_poraruch
*/exIndC-PSPCM-2tPor/*01;t2_poraruch

*/ntCouAKBRE-2tPor/*02;t2_poraruch
*/AKBREtlasatexIndPCM-2tPor/*03;t2_poraruch
*/rntePoileTabntionsiTra-2tPor/*2];04[t2_poraruch

*/teStaeLintrenCur-2tPor/*2];06[t2_poraruch
*/dWoredervRes-2tPor/*2];08[t2_poraruch

*/rnteCouTPCofueValrtSta-2tPor/*2];0A[t2_poraruch
*/rnteCouTCP-2tPor/*2];0C[t2_poraruch

*/etinRouevicSerTPCofsresAdd-2tPor/*2];0E[t2_poraruch
*/icyPolntionecConPSC-2tPor/*2];10[t2_poraruch

*/lRvaPSC-2tPor/*2];12[t2_poraruch
*/lTvaPSC-2tPor/*2];14[t2_poraruch

*/pe)ttyporborigh(NetusStaPSC-2tPor/*16;t2_poraruch
*/lFaiLCT-2tPor/*17;t2_poraruch

*/icyPolCEM-2tPor/*2];18[t2_poraruch
*/teStaCEM-2tPor/*1A;t2_poraruch

*/uevalRegntiourafigConYERPLA-2tPor/*1B;t2_poraruch
*/ntCouectRejLEM-2tPor/*1C;t2_poraruch

*/teimaEstLER-2tPor/*1D;t2_poraruch
*/rmAlaLER-2tPor/*1E;t2_poraruch
*/offCutLER-2tPor/*1F;t2_poraruch

*/ntCouLEM-2tPor/*4];20[t2_poraruch
*/ntCouorErrferBufycitstiEla-2tPor/*4];24[t2_poraruch

*/eragAveLER-2tPor/*4];28[t2_poraruch
*/taDelLER-2tPor/*4];2C[t2_poraruch
*/teStaECM-2tPor/*30;t2_poraruch

*/hPatECM-2tPor/*31;t2_poraruch
*/dWoredervRes-2tPor/*2];32[t2_poraruch

*/ntsEveTPOR-2tPor/*2];34[t2_poraruch
*/kMasntEveTPOR-2tPor/*2];36[t2_poraruch
*/1tyoriprincasy-H1THS/*7;c_8bmaaruch
*/2tyoriprincasy-H2THS/*B;c_8bmaaruch
*/3tyoriprincasy-H2THS/*F;c_8bmaaruch

*/axT_m/*3;c_9bmaaruch
*/lue_vaTVX/*7;c_9bmaaruch

*/tedtiaegoT_n/*];8[4c_9bmaaruch
*/testaCFMntiosta/*;ate_stcfmaruch
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;

used:formatsstructuretheandrequeststheofeachshowstablefollowingThe

Request
argioctl

parameter
fdioreq.buf or
commstreq.sbuf

N/AcommstreqCOMM_IOC_CDSTATS
N/AcommstreqCOMM_IOC_CLSTATS
commstatcommstreqCOMM_IOC_DSTATS
commstatcommstreqCOMM_IOC_LSTATS
commstatcommstreqCOMM_IOC_STATS
N/AnetulaCOMM_IOC__GETULA
N/AnetulaCOMM_IOC__KGETULA
fdio_getsetfdioreqFDC_GET
fdio_getsetfdioreqFDC_SET
fdio_getsetfdioreqFDC_KGET
fdio_getsetfdioreqFDC_KSET
N/AcommstreqFDC_CDSTATS
N/AcommstreqFDC_CLSTATS
commstatcommstreqFDC_DSTATS
commstatcommstreqFDC_LSTATS
commstatcommstreqFDC_STATS
fdio_echofdioreqFDC_ECHO
fdio_echofdioreqFDC_ECHOSINK
N/AfdioreqFDC_CLRDLF
N/AfdioreqFDC_SETDLF
fdio_loadmicrofdioreqFDC_LOADMICRO
fdio_dumpsmfdioreqFDC_DUMPSM
fd_devcommstreqFDC_DSTRUCT
fd_lpcommstreqFDC_LSTRUCT
fd_varscommstreqFDC_GETVARS
N/AnoneFDC_SET_LLC_AV
N/AnoneFDC_CLR_LLC_AV
fdio_dad_resultsfdioreqFDC_XCHG_DAD
fdio_mac_neighborsfdioreqFDC_SET_MACNBRS
fdio_mac_neighborsfdioreqFDC_GET_MACNBRS
fdio_dad_resultsfdioreqFDC_GET_DAD
fdio_hpc_infofdioreqFDC_GET_HPC
fdio_hpc_reg_datafdioreqFDC_OR_HPC_REG
fdio_hpc_reg_datafdioreqFDC_AND_HPC_REG
fdio_hpc_reg_datafdioreqFDC_RD_HPC_REG
fdio_hpc_reg_datafdioreqFDC_WR_HPC_REG
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Request
argioctl

parameter
fdioreq.buf or
commstreq.sbuf

fdio_signal_hpcfdioreqFDC_SIGNAL_HPC
fdio_smt_timestampfdioreqFDC_RD_SMTTIME

validThe ioctl follows:asarerequests

COMM_IOC_CDSTATS
byspecifieddevice(s)thewithassociatedstatisticstheClears commstreq.dev If.

commstreq.dev ais – cleared.bewilldevicesconfiguredall1,

COMM_IOC_CLSTATS
byspecifiedpath(s)logicalthewithassociatedstatisticstheClears commstreq.dev and

commstreq.lpath If. commstreq.dev ais – and1 commstreq.lpath ais – all1,
cleared.bewilldevicesconfiguredallonpathsconfigured

COMM_IOC_DSTATS
thebyspecifieddevice(s)theforstatisticstheReturns commstreq.dev offormatTheparameter.

aofthatisreturnedstatisticsthe commstat Ifstructure. commstreq.dev ais – forstatistics1,
returned.bewilldevicesconfiguredall

COMM_IOC_LSTATS
thebyspecifiedpath(s)logicaltheforstatisticstheReturns commstreq.lpath Theparameter.

aofthatisreturnedstatisticstheofformat commstat Ifstructure. commstreq.dev ais – and1
commstreq.lpath ais – devicesconfiguredallonpathslogicalconfiguredallforstatistics1,

returned.bewill

COMM_IOC_STATS
path(s)logicalanddevice(s)thewithassociatedstatisticspathlogicalanddevicebothReturns

byspecified commstreq.dev and commstreq.lpath assametheisThis. FDC_DSTATS and
FDC_LSTATS combined.

COMM_IOC_GETULA
address.LANUniversalIEEEtheofvaluetheGets

COMM_IOC_KGETULA
asSame FDC_GETULA it.useskernelthethatexcept

FDC_GET
theinthemstoresandsettingsparameterdrivercurrenttheGets fdio_getset whichtostructure

fdioreq.buf points.
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FDC_SET
thefromparametersdriverSets fdio_getset whichtostructure fdioreq.buf Allpoints.

thisbychangedarethatparametersdriver ioctl thewhenvaluesboot-timetheirtoresetrequest
assuchwhole,aasdevicethetoapplythatParametersclosed.ispathlogical TREQ toresetare,

device.theonclosedispathlogicallastthewhenvaluesboot-timetheir

FDC_KGET
asSame FDC_GET it.useskernelthethatexcept

FDC_KSET
asSame FDC_SET it.useskernelthethatexcept

FDC_CDSTATS
asSame COMM_IOC_CDSTATS.

FDC_CLSTATS
asSame COMM_IOC_CLSTATS.

FDC_DSTATS
asSame COMM_IOC_DSTATS.

FDC_LSTATS
asSame COMM_IOC_LSTATS.

FDC_STATS
asSame COMM_IOC_STATS.

FDC_ECHO
whichtodatatheSends fdioreq.buf writesimulatedaisThisbuffer.I/OIOSthetopoints

theoncommandreadapostback,datareadTochannel.theactivatenotdoesthatoperation
device.

FDC_ECHOSINK
whichtodatatheSends fdioreq.buf writesimulatedaisThisbuffer.I/OIOSthetopoints

commandreadapostingbybackreadbecannotDatachannel.theactivatenotdoesthatoperation
device.theon

FDC_CLRDLF
doesdrivertheclear,isflagtheWhendriver.theinflagdownloadmicrocodeinternaltheClears
notischanneltheclear,isflagthewhenAlso,device.theonperformedbetoI/Oanyallownot

open.firsttheonconfiguredautomatically

FDC_SETDLF
I/Oallowsdrivertheset,isflagtheWhendriver.theinflagdownloadmicrocodeinternaltheSets

configuredautomaticallyischanneltheset,isflagthewhenAlso,device.theonperformedbeto
open.firsttheon
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FDC_LOADMICRO
whichtodatabinarytheSends fdioreq.buf thistakesIOPThebuffer.I/OIOStheinpoints

databinarytheinspecifiedaddresstheatmemorysharedFCA-1’stheintoitloadsanddatabinary
executetobeginwillprocessorHPCtheFCA-1,thetoinactivatedissignalresettheAfteritself.

downloaded.justwasthatcodethe

FDC_DUMPSM
Thememory.sharedFCA-1ofcontentstheReturns fdioreq.param theofaddressthespecifies

returned.betomemoryshared

FDC_DSTRUCT
theofcontentstheReturns fd_dev byspecifieddevice(s)theforstructures commstreq.dev.

interface.FDDIeachcontrollingforusedstructuredriverinternaltheisstructureThis

FDC_LSTRUCT
theofcontentstheReturns fd_lp byspecifiedpath(s)logicaltheforstructures commstreq.dev

and commstreq.lpath eachcontrollingforusedstructuredriverinternaltheisstructureThis.
interfaces.FDDItheofeachonpathlogical

FDC_GETVARS
theofcontentstheReturns fd_vars FDDIofnumbermaximumthecontainswhichstructure,

paths.logicalanddevices

FDC_SET_LLC_AV
flag,available(LLC)controllinklogicaltheSets fd_dev.smt.llc_available thisfor,

device.

FDC_CLR_LLC_AV
flag,availableLLCtheClears fd_dev.smt.llc_available device.thisfor,

FDC_XCHG_DAD
instoredarethatresultscurrentthewithTestAddressDuplicatetheofresultsnewtheExchanges

channeltheonHPCthenotifywilldriverthedifferent,areresultstheIftable.DeviceDriverthe
results.newtheofadapter

FDC_SET_MACNBRS
thefromaddressesneighborMACdownstreamandupstreamtheSets fdio_mac_neighbors

whichtostructure fdioreq.buf points.

FDC_GET_MACNBRS
isreturneddatatheofformatTheaddresses.neighborMACdownstreamandupstreamtheReturns

theofformthein fdio_mac_neighbors structure.

FDC_GET_DAD
offormtheinisreturneddatatheofformatTheTest.AddressDuplicatetheofresultstheReturns

the fdio_dad_results structure.
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FDC_GET_HPC
datatheofformatTheadapter.channeltheonHPCthefrominformationregistertheReturns

theofformtheinisreturned fdio_hpc_info structure.

FDC_OR_HPC_REG
specifiedthewithadapterchanneltheonregisterHPCparticularaofcontentstheORsLogically

theofformtheinisORtodatatheofformatThevalue. fdio_hpc_reg_data structure.

FDC_AND_HPC_REG
specifiedthewithadapterchanneltheonregisterHPCparticularaofcontentstheANDsLogically

theofformtheinisANDtodatatheofformatThevalue. fdio_hpc_reg_data structure.

FDC_RD_HPC_REG
datatheofformatTheadapter.channeltheonregisterHPCparticularaofcontentstheReturns

theofformtheinisreturned fdio_hpc_reg_data structure.

FDC_WR_HPC_REG
Thevalue.specifiedthetoadapterchanneltheonregisterHPCparticularaofcontentstheSets

theofformtheiniswritetodatatheofformat fdio_hpc_reg_data structure.

FDC_SIGNAL_HPC
inisdatatheofformatTheadapter.channeltheonHPCthetonumbersignalspecifiedtheSends

theofformthe fdio_signal_hpc structure.

FDC_RD_SMTTIME
thebymaintainsdriverthethatstamptimeSMT64-bittheofbits32high-ordertheReturns

aretheyandbits,low-orderthemaintainsadapterchanneltheonHPCThebits.32low-order
theinavailable fdio_hpc_info theofformtheinisdatatheofformatThestructure.

fdio_smt_timestamp structure.

The fdio_getset fields:followingthecontainsstructure

ieee_macint
on(Ignoredform.(Canonical/Ethernet)IEEEaddress;MAC FDC_SET and FDC_KSET.)

fddi_macint
on(Ignoredform.FDDIaddress;MAC FDC_SET and FDC_KSET.)

errnoint
(usertoreturnedcodeError errno on(Ignored). FDC_SET and FDC_KSET.)

errint
on(Ignoredcode.errorFDDI FDC_SET and FDC_KSET.)

desint
on(IgnoredIOS.fromcodestatuserrorDetailed FDC_SET and FDC_KSET.)

fswint
on(Ignoredpath.logicalthisonreadframelastfromwordstatusFrame FDC_SET and

FDC_KSET.)
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TREQint
TREQ interface.thisforvalue TREQ thefromframesClaimallonsentisthatvaluetheis FDDI
BMAC ms.)167is(Defaulttimer.rotationtokentheforvaluerequestedtheisThis.

ccint
seemask,thisforvaluesspecifictheForinterface.thisformaskcriteriaCopy sys/epackf.h.

is(Default LLC and SMT.)

padcntint
fromremovedarethatbytesofnumbertheisThisinterface.thisforbytes)3is(defaultcountPad

ispaddingThisreceived.frameeachofstarttheatinsertedandtransmittedframeeachofstartthe
FDDIthewithinalignedwordheaderIPtheneedswhichTCP/IP,assuchprotocolsforrequired

frame.

maxwrtint
requestswritemanythisAfterIOS.toallowed10)is(defaultrequestswriteofnumberMaximum

requests.writefurtheranyupqueuesdrivertheIOS,theinpendingare

maxrdint
ofnumberthisAfterIOS.thetosentbecanthat10)is(defaultrequestsreadofnumberMaximum

requests.readadditionalanyqueuesdrivertheIOS,theinpendingisrequestsread

optint
is(defaultOptions NONE (optionstwoCurrently,path.logicalthisfor) NFRCHK and NERRLOG)

Thepaths.logicalfordefinedare NFRCHK validityframebypasstodriverthecausesoption
Thediagnostics.forusefulbecanoptionThisoperations.writeonchecking NERRLOG option

Thislog.errorsystemthetopathlogicalthisonoccurthaterrorslognottodriverthecauses
ahavingavoidtowantandintentionallyerrorscausingarethatdiagnosticsforusefulisoption

theseeoptions,theseofeachofdefinitionsbittheForerrors.thoseofrecord FDLO_XXXX defined,
in sys/fd.h.

rftint
is(defaultmasktypeframeReceive NONE oftypesthedefinesfieldThispath.logicalthisfor)

anyorframes,LLCframes,SMTbecantypesFramepath.logicalthisbyreceivedbetoframes
receivedbetoregisteredbecantypeframeparticularanyHowever,types.frameofcombination

isthattypeframeareceivetoregistertotriespathlogicalaIfpath.single-logicalabyonly
mask,thisforvaluesspecifictheForoccur.willerroranpath,anotherbyreceivedbeingalready

thesee EFOP_RFT_XXXX indefined, sys/epackf.h.

rtmoint
seconds.60isdefaultpath;logicalthisforseconds)(invaluetime-outRead

STATUSEXIT

incodeserrorfollowingtheofonereturnsdriverFDDIThe errno specificmoreaobtainToerror.anon
auseinformation,codeerror ioctlFDC_GET theexamineandrequest err and des theForfields.

follows.thattabletheseecodes,errorusertocodeserrorspecifictheofmapping
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follows:asaremeaningstheirandcodeserrorThe

EBUSY use.inispathlogicalspecifiedThe

EFAULT atoargumentAn ioctl valid.notisrequest

EINVAL error.parameteradetectedhasdriverThe

EIO LLCorMACFDDItheIOP,theinoccurserrorI/OfatalawhencausedbecanerrorThis
thefromreceivedwasvalidnotwasthattypeframeawrite,aonavailablenotareservices

actualtheorread,aonframereceivedainstatusframetheinsetisbiterrorthenetwork,
read.orwriteaonlengthtransferrequesttheequalnotdoeslengthtransfer

ELATE out.timedrequestA

EPERM notdoesthatuserabyprivilegessuper-userrequiresthatoperationandetectedhasdriverThe
privileges.thosehave

ENXIO state.operationalaninnotisorexistnotdoespathlogicalordevicespecifiedThe

codes:errorspecificfollowingthereturnsdrivermainframeThe

FDER_BADDR
A b_waddr theinvalidnotisthatvalue buf write.orreadaondetectedwasstructure(bp)

FDER_BADHPCADDR
A FDC_OR_HPC_REG, FDC_AND_HPC_REG, FDC_RD_HPC_REG or, FDC_WR_HPC_REG was

0x00ff.toequalorthanlessbemustaddressThevalid.notisthataddressHPCanwithissued

FDER_BADHPCPAGE
A FDC_OR_HPC_REG, FDC_AND_HPC_REG, FDC_RD_HPC_REG or, FDC_WR_HPC_REG was

0x07.toequalorthanlessbemustpageThevalid.notisthataddresspageHPCawithissued

FDER_BADHPCSIZE
A FDC_OR_HPC_REG, FDC_AND_HPC_REG, FDC_RD_HPC_REG or, FDC_WR_HPC_REG was

long.orword,byte,bemustsizeThevalid.notisthatsizeHPCawithissued

FDER_BADIOFLAG
The u_io anmakingkerneltheorusertheforsetnotisflag ioctl request.

FDER_BCOUNT
A b_count theinvalidnotisthatvalue buf write.orreadaondetectedwasstructure(bp)

FDER_BUSY
open.alreadyisthatpathlogicalaontriedisoperationopenAn

FDER_CLSNOPEN
open.notisthatpathlogicalaontriedisoperationcloseA

FDER_CONFINGDN
down.configuredbeingofprocesstheinisthatdeviceaontriedisoperationopenAn

FDER_CONFUPER
successfully.upconfigurenotdidthatdeviceaontriedisoperationopenAn
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FDER_COPYIN
kernel.thetouserthefromdatacopyingwhenoccurrederrorAn

FDER_COPYOUT
user.thetokernelthefromdatacopyingwhenoccurrederrorAn

FDER_ESET
frame.receivedtheinsetisbiterrorThe

FDER_HALTED
halted.wasI/OThe

FDER_IOCPARAM
anondetectedwasvalidnotwasthatparameterA ioctl request.

FDER_IOCREQUEST
A ioctl made.wasvalidnotwasthatrequest

FDER_LLC
detected.isLLC802.2unsupportedAn

FDER_LLCNAVAIL
available.notareservicesLLCThe

FDER_MACNAVAIL
available.notareservicesMACThe

FDER_NOCHAN
configuration.theindefinedchannelphysicalnohasthatdeviceaontriedisoperationopenAn

FDER_NOPEN
open.notisthatpathlogicalaontriedisoperationA

FDER_NORFT
types.frameanyreceivetoregisteredyetnothaspaththebutpath,thisonpostedisreadA

FDER_NOTZUP
antriedusernonsuperA FDC_SET.

FDER_NULLDA
write.aondetectedwasframeFDDIthein(DA)addressdestinationnullA

FDER_OK
0).(binaryerrorNo

FDER_PACKLEN
incorrect.wasIOSthefromreceivedF-packetanoflengthThe

FDER_PACKOUT
IOS.thetoF-packetansendingwhendetectedwaserrorAn
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FDER_RANGE
deviceminorthewhenoccursthiserrorTypically,range.ofoutisindexpathlogicalordeviceA

incorrectly.createdisnumber

FDER_RCVFC
network.thefromreceivedwasvalidnotwasthattypeframeA

FDER_RFTINUSE
path.logicalanothertoregisteredalreadyispathaforregistertowantyouthattypeframeThe

FDER_WRITEFC
write.aondetectedwasframeFDDItheinvalidnotisthatbyte(FC)controlframeA

FDER_XNFRLEN
length.transferrequestedtheequalnotdoeslengthtransferactualThe

FDER_UNSOLICITED
thewithasynchronousbemayerrorThisEIOP.thefromreceivedbeenhaserrorunsolicitedAn

channel.theonperformingcurrentlyismainframethethatoperation

FDER_NOTLOADED
beforepathlogicalaonwriteorreadaperformtoorpathlogicalaopentomadewasattemptAn

microcode.withdownloadedbeenhasadapterchannelthe

FDER_ALRDYLOADED
meaningset,alreadyflagdownloadthewithadapterchannelthedownloadtomadewasattemptAn

loaded.alreadybeenhadadapterthe

codes:errorspecificfollowingthereturnsdriverIOSThe

F_RSP_ACT_CRE8
activity.neededcreateCannot

F_RSP_BADCHN
valid.notisnumberChannel

F_RSP_BADFCA1
FCA1 valid.notismode

F_RSP_BADLEN
valid.notislengthtransferRequested

F_RSP_BADPATH
valid.notispathLogical

F_RSP_BADREQ
valid.notiscodeRequest

F_RSP_BADTMO
valid.notisvaluetime-outSupplied
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F_RSP_BAD_TYPE
type.packetBad

F_RSP_CBREL_BAD
CB_ error.Release

F_RSP_CBRES_BAD
CB_ error.Reserve

F_RSP_CBNAVL
available.notbufferChannel

F_RSP_CH_DOWN
up.configurednotpairChannel

F_RSP_CH_INITING
progress.inalreadypairchannelofInitialization

F_RSP_CH_TERMING
progress.inalreadypairchannelofTermination

F_RSP_CH_UP
up.configuredalreadypairChannel

F_RSP_CLOSED
ofbecauseabortedRequest PATHCLOSE request.

F_RSP_DVRTERM
terminated.Driver

F_RSP_FCA1_BAD
FCA1 valid.notisinformationhardware

F_RSP_HALTED
ofbecauseabortedRequest I/OHALT request.

F_RSP_HALT_FAIL
Cannot I/OHALT activity.driverain

F_RSP_IOBMEM
available.notmemoryIOB

F_RSP_LOCMEM
available.notmemoryLocal

F_RSP_LMIO_ADR
inparameteraddressbufferchannelBad LMIO request.

F_RSP_LMIO_DIR
inparameterdirectiontransferBad LMIO request.

F_RSP_LMIO_HDWR
ondetectederrorHardware LMIO attempt.
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F_RSP_LMIO_LEN
inparameterlengthwordBad LMIO request.

F_RSP_LMIO_ORD
inparameterordinalBad LMIO request.

F_RSP_OK
detected.waserrorNo

F_RSP_OVERRUN
expected.thandatamoreTransferred

F_RSP_ABORT_O
abort.FIFOtobufferI/OOutput

F_RSP_BUFMEM_O
error.double-bitsingle-orbufferI/OOutput

F_RSP_PAR_FETCH
reference.memoryfetchHPCduringerrorParity

F_RSP_IFCA1TMO
time-out.channelFCA-1Input

F_RSP_HPC_DOWNLOAD
failed.downloadHPC

F_RSP_HPC_BADRESP
command.mailboxtoresponsebadsentHPC

F_RSP_HPC_TMO
request.mailboxHPCaonoccurredTime-out

F_RSP_PARITY_O
detected.errorparitydata/control/bufferFIFOOutput

F_RSP_PARITY_I
detected.errorparitydata/control/bufferFIFOInput

F_RSP_PATHCLO
path.logicalthisforconnectionopenNo

F_RSP_PATHOPN
path.logicalthisforopenalreadyConnection

F_RSP_PKTLEN
valid.notislengthpacketRequest

F_RSP_RD_PKT_TMO
out.timedpacketrequestRead

F_RSP_RELMEM
RELMEM failed.request
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F_RSP_TERM_FAIL
activities.driverallterminateCannot

F_RSP_TIMER_PAR
onparameterBad TIMER call.

F_RSP_TIMER_QUED
onalreadytimeraStart RTC queue.

F_RSP_TIMER_UNKNOWN
failure.timerunknownAn

F_RSP_TMIO_ADR
inparameteraddressbufferchannelBad TMIO request.

F_RSP_TMIO_DIR
inparameterdirectiontransferBad TMIO request.

F_RSP_TMIO_HDWR
ondetectederrorHardware TMIO attempt.

F_RSP_TMIO_LEN
inparameterlengthwordBad TMIO request.

F_RSP_TMIO_NAVL
available.notchannelmemoryTarget

F_RSP_TMIO_ORD
inparameterordinalBad TMIO request.

codes:erroruserandcodeserrorspecificofmappingtheshowsfollowingThe

(CodeErrorUserCodeErrorSpecific errno)

EINVALFDER_BADDR

EINVALFDER_BADHPCADDR

EINVALFDER_BADIOFLAG

EINVALFDER_BCOUNT

EBUSYFDER_BUSY

ENXIOFDER_CLSNOPEN

ENXIOFDER_CONFINGDN

ENXIOFDER_CONFUPER

EFAULTFDER_COPYIN

EFAULTFDER_COPYOUT

EIOFDER_ESET

EIOFDER_HALTED
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EINVALFDER_IOCPARAM

ENXIOFDER_LLCNAVAIL

ENXIOFDER_MACNAVAIL

ENXIOFDER_NOCHAN

ENXIOFDER_NOPEN

EIOFDER_NORFT

EPERMFDER_NOTZUP

EINVALFDER_NULLDA

EIOFDER_PACKLEN

EIOFDER_PACKOUT

EIOFDER_RCVFC

EIOFDER_RFTINUSE

EINVALFDER_WRITEFC

EIOFDER_XNFRLEN

EIOF_RSP_ACT_CRE8

EINVALF_RSP_BADCHN

EINVALF_RSP_BADFCA1

EINVALF_RSP_BADLEN

EINVALF_RSP_BADPATH

EINVALF_RSP_BADREQ

EINVALF_RSP_BADTMO

EINVALF_RSP_BAD_TYPE

EIOF_RSP_CBREL_BAD

EIOF_RSP_CBRES_BAD

EIOF_RSP_CBNAVL_BAD

EINVALF_RSP_CH_DOWN

EINVALF_RSP_CH_INITING

EINVALF_RSP_CH_TERMING

EINVALF_RSP_CH_UP

EIOF_RSP_CLOSED

EIOF_RSP_DVRTERM
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EIOF_RSP_FCA1_INFO_BAD

EIOF_RSP_HALTED

EIOF_RSP_HALT_FAIL

EIOF_RSP_IOBMEM

EIOF_RSP_LMIO_ADR

EIOF_RSP_LMIO_DIR

EIOF_RSP_LMIO_HDWR

EIOF_RSP_LMIO_LEN

EIOF_RSP_LMIO_ORD

EIOF_RSP_LOCMEM

EIOF_RSP_OVERRUN

EIOF_RSP_PARITY

EINVALF_RSP_PATHCLO

EINVALF_RSP_PATHOPN

EINVALF_RSP_PKTLEN

ELATEF_RSP_RD_PKT_TMO

EIOF_RSP_RELMEM

EIOF_RSP_SECDED

EIOF_RSP_TERM_FAIL

EIOF_RSP_TIMER_PAR

EIOF_RSP_TIMER_QUED

EIOF_RSP_TIMER_UNKNOWN

EIOF_RSP_TMIO_ADR

EIOF_RSP_TMIO_DIR

EIOF_RSP_TMIO_HDWR

EIOF_RSP_TMIO_LEN

EIOF_RSP_TMIO_NAVL

EIOF_RSP_TMIO_ORD
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EXAMPLES

theofusagetheofexampleanisfollowingThe ioctl parameters:driveraltertorequest

h>kf.pacs/e<sydeclu#in
>d.hs/f<sydeclu#in

*/ureuctstrterameparverdriIFDD/*;reqqorefdiuctstr
*/req)tl(iocmfroedurnrettusSta/*;retint

*/rptocridesefilicedevIFDD/*;desfilint
*/ureuctstrsetget/*;setgetetetso_gfdiuctstr

t;tse&ge=f.bureq
;et)etso_gfditruc(steofsiz=n.lereq

*/gstinsetverdritrencurGet/*q);&reT,_GEFDC,desfiltl(ioc=ret
{0)<t(reif

");GETDC_("Frorper
);t(1exi

};

*/esbyt3iscntpadNew/*3;=tdcn.pasetget
*/ms100isQTRENew/*;100=EQ.TRsetget

*/sec10isuevalute-otimdreaNew/*10;=mo.rtsetget

*/sterameparverdrinewSet/*);&cbT,_SEFDC,desfiltl(ioc=ret
{0)<t(reif

");SETDC_("Frorper
);t(1exi

};

FILES

/dev/fddin */ filesspecialinterfaceFDDI

/usr/include/sys/epackf.h

/usr/include/sys/fd.h

/usr/include/sys/fdsys.h

/usr/include/sys/netdev.h

)4(FDDI)4(FDDI
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ALSOSEE

close(2), ioctl(2), open(2), read(2), reada(2), write(2), writea thein(2) CallsSystemUNICOS
ManualReference SRpublicationResearchCray, – 2012

mknod thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

FDDI:fordocumentsANSIThe

FDDI MAC X3.139-1987,numberdocument(FDDI-MAC),SpecificationProtocol)Access(Media
19865,November

FDDI PHY JuneX3.148-1988,numberdocument(FDDI-PHY),SpecificationProtocol)Layer(Physical
198830,

FDDI PMD X3.166-1990,numberdocument(FDDI-PMD),SpecificationDependent)Medium(Physical
198928,September

FDDI SMT RevX3T9.5/84-49,numberdocument(FDDI-SMT),SpecificationManagement)(Station
199225,June7.2,

FDDI:torelateddocumentsOther

KatzD.1993.JanuaryNetworks.FDDIoverARPandIPofTransmission1390RFC

198416,July802.2-1985,numberdocumentLLC),(802.2SpecificationControlLinkLogical
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NAME

fei – interfaceFront-end

IMPLEMENTATION

systemssystemsPVPCray

DESCRIPTION

front-endatosystemsPVPCrayconnectsthatadapterchannel-to-channelais(FEI)interfacefront-endThe
infilespecialThecomputer. /dev usuallyisFEIthefor /dev/fei infilesspecialtheondetailsFor.

/dev I/OthethroughprovidedisFEItheforsupportCurrently,staff.supportsystemyourseesite,yourat
IOSthethatexceptadapter,(NSC)CorporationSystemsNetworkawereFEItheifas(IOS)subsystem

NSCanastreatedotherwiseisdeviceThepath.logicalorconnectionlogicaloneonlyprovidesdriver
seeusage,ofdetailsforadapter; hy(4).

FILES

/dev/fei

/usr/include/sys/hy.h

/usr/include/sys/hysys.h

ALSOSEE

hy(4), vme(4)

ioctl(2), listio(2), read(2), reada(2), write(2), writea thein(2) ReferenceCallsSystemUNICOS
Manual SRpublicationResearchCray, – 2012
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NAME

fmsg – interfaceMMRandmessageI/OGigaRing

IMPLEMENTATION

I/OGigaRing-basedwithsystemsT90CRAY

I/OGigaRing-basedwithsystemsJ90CRAY

DESCRIPTION

infilesThe /dev/fmsg MMRandmessageofreceivingandsendingallowthatfilesspecialcharacterare
node.I/OGigaRingonerepresentsfileEachnodes.I/OGigaRingtopacketsRegister)Memory(Mapped

supported:arepacketsprotocolF-transmissionfollowingThe

packetsechopacketse

packetsMMRpacketsg

assuchcommandsUser-level fping and(8) mmr open(8) /dev/fmsg receiveandsendanddevices
calls.systemwriteandreadusingpackets

The fping thenwillnodeI/OThenode.I/OGigaRingspecifiedthetopacketechoansendscommand(8)
sender.thetobackpackettheecho

The mmr managementringforMMRGigaRingnode’sI/Oanofwritingandreadingallowscommand(8)
purposes.monitoringerrorand

infilesThe /dev/fmsg theusingcreatednormallyare mkfm theonbasedcommand,(8) mknod(8)
below.detailedspecifiecation

The mknod forcommand(8) /dev/fmsg follows:asisdevices

odmkn ionodereservedminormajortypename

name theofName /dev/fmsg address.nodeandringnodeI/OthefornamedNormallyfile.

type inDevices /dev/fmsg abydenoteddevicescharacterare c.

major isnumberdevicemajorThe dev_fmsg.

minor number.deviceMinor

reserved 0.beMust

ionode follows:asoctalindownbrokennodeI/OtargettheofaddressnodeandringThe

0rrrnn where:

rrr numberringnodeI/O=

nn numbernodenodeI/O=

)4(FMSG)4(FMSG
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FILES

/dev/fmsg/*

/usr/include/sys/fmsg.h

/usr/src/c1/io/fmsg.c

ALSOSEE

fping(8), mkfm(8), mmr thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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SR– 552014



NAME

fslog – interfacelogerrorsystemFile

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /dev/fslog fileTherecords.logerrorsystemfileholdsthatdeviceread-onlyaisdevicepseudo
daemon,logerrorsystem fslogd fileofhandlinggracefulenabletorecordsthoseprocessesandreads(8),

errorsystemfiletheaboutinformationmoreForkernel.thebydetectederrorsinodeanddirectory,system,
seefile,log fslrec(5).

FILES

/dev/fslog recordslogerrorsystemfileofSource

ALSOSEE

fslrec filelogerrorsystemfiletheaboutinformationmorefor(5)

fslogd thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

)4(FSLOG)4(FSLOG

SR56 – 2014



NAME

hdd – interfacedevicediskHIPPI

IMPLEMENTATION

EmodelIOSwithsystemsPVPCray

DESCRIPTION

infilesThe /dev/hdd devices.arraydiskHIPPItooperationswriteandreadallowthatfilesspecialare
infilesThedevice.diskHIPPIaofsliceonerepresentsfileEach /dev/hdd thatfilesspecialcharacterare

behalfonI/OperformtocalledaretheyUsually,slices.diskHIPPIwriteandreadtodirectlyusedbemay
operationswriteandreaddevice,diskcharacteraonI/OFordrivers.devicedisklogicalhigher-levelof

diskHIPPIonbemustoperationsseekallandsizesectordevicediskHIPPItheofmultiplestransfermust
boundaries.sizesector

StandardANSIthetoadherethatdevicesarraydiskHIPPIstandardsupportssystemoperatingUNICOSThe
protocol.FramingHIPPIStandardANSItheoftoponsetcommandIPI-3

infilesThe /dev/hdd HIPPImoreoronecombinemayyoualthoughsystems,fileasmountablenotare
(seedevicedisklogicalmountableamaketoslicesdisk dsk(4), ldd and(4), mount filesthecreateTo(8)).

in /dev/hdd theuse, mknod withalongnumber,deviceminoruniqueahavemustEachcommand.(8)
slice.diskHIPPIadefinetousedparametersother

The mknod follows:asisdevicesdiskHIPPIforcommand(8)

odmkn ifieldunitreservedflagslengthstartiopathdtypeminormajortypename

name example,(fordevicethefornamefileDescriptive hdd/scr0230.0).

type inDevicestransferred.bewilldatahowSignifies /dev/hdd devicesspecialcharacterare
abydenoted c.

major Thedevices.diskHIPPIfornumberdeviceMajor dev_hdd theinlabelname
/usr/src/uts/c1/cf/devsw.c diskHIPPIfornumberdevicemajorthedenotesfile

asnumbermajorthespecifycanYoudevices. dev_hdd.

minor theindefinedisslicesdiskHIPPIofnumbermaximumTheslice.thisfornumberdeviceMinor
deadstart thebyfileparameter HDDSLMAX parameter.

dtype indefinedaretypesdevicediskHIPPI /usr/src/uts/c1/sys/pddtypes.h HIPPIThe.
size.sectordiskHIPPIthetocorrespondcurrentlytypesdevicedisk

*/4=iou,torsecebyt16k/*16HD1
*/8=iou,torsecebyt32k/*22HD3
*/16=iou,torsecebyt64k/*34HD6

The iou blocks.(4096-byte)512-wordofmultiplesinsectortheofsizetheisunit)(I/O

)4(HDD)4(HDD
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iopath theIOS-E,anwithsystemsY-MPCRAYOn iopath processorI/Othecluster,I/Othespecifies
anexample,Fornumber.channelcontrollertheand(IOP), iopath 2,IOP1,IOCis01234of

forchannelnumberlowerthechannels,IOPtwouptakespairchannelHIPPIA34.channel
IOPHIPPItypicalaisfollowingTheoutput.fornumberchanneluppertheandinput

channels:HIPPIofpairstwohasthatconfiguration

utinp30lnnecha0PIHIP
putout32lnnecha

utinp34lnnecha1PIHIP
putout36lnnecha

diskHIPPIthespecifyingWhen iopath HIPPIexample,(forusedarenumberschannelinputthe,
anhavewould2,IOP1,IOCon1 iopath 01234).of

thesettingoninformationFor iopath anconfiguringwhenfield hdd ELCRAYonnodedevice
subsectiontheseesystems,J90CRAYand " field.iopathThe "

start slice.theofnumbersectorstartingAbsolute

length slice.theinsectorsblocksofNumber

flags indefinedcontrol,devicediskHIPPIforFlags sys/hdd.h forusedaremainlyTheyfollow.,
inslicesfor0beshouldfieldflagstheUsually,purposes.maintenanceanddiagnostic

/dev/hdd fordefinedareflagsfollowingThe. hdd devices.

*/icedevltrocon/*1000LTROCONHS_efin#de
*/onsctifunteimainticedevno/*2000NTEVINODHS_efin#de
*/ermovadattypar3rddevsthi/*4000ERMOVHS_efin#de
*/seponresermovateediermintno/*0001OVINOMHS_efin#de

*/ryoverecorerrno/*0004CRRENOEHS_efin#de

youproduct,disknetworksupportedResearchCrayanotisarraydiskHIPPItheIfNOTE:
thesettohavemay HS_NODEVINT flag.

theoninformationFor HS_DYNPATH subsectiontheseeflag, " field.iopathThe "

reserved use.futureforreservedisfieldThis

unit theasknown(alsonumberunitarraydiskHIPPIthecontainsfieldThis addressfacility theand)
address,facilitytherepresent8)through0(bitsbits9low-orderThenumber.partitionraid f.

number,partitionraidtherepresent15through9Bits r: 0rrrfff value,octalandesignateTo.
theinparameterthison0leadingthespecify mknod command.

ifield arrayHIPPItheisThis ifield 2Bitswitch.HIPPIathroughconnectedisarraytheifaddress ˆ24
driver.thebyonforcedisconnect)on(camp

)4(HDD)4(HDD
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fieldiopathThe
theusecanyousystems,J90CRAYandELCRAYOn HS_DYNPATH thecreatetoflag hdd nodedevice

theusingby mknod command.(8)

The HS_DYNPATH theWhen0400.octalofvalueahasflag flags theinfield hdd thehasnodedevice
HS_DYNPATH theset,bit iopath usingWhenchannel.singleatoopposedasmaskchannelaastreatedis

thefromortoI/Omask,channelthe hdd channeltheinspecifiedchannelstheofanyoveroccurcandisk
mask.

theWhen HS_DYNPATH thefromortoI/Ofield,flagstheinsetnotis0400)(octalbit hdd occursdisk
theinspecifiedchannelsingletheover iopath theforvalueschannelinputpossiblesevenareTherefield.

iopath inputpossible15areThere0104.or0100,064,060,044,040,024,systems:ELCRAYforfield
theforvalueschannel iopath 064,060,054,050,044,040,034,030,024,systems:J90CRAYforfield

0114.or0110,0104,0100,074,070,

theWhen HS_DYNPATH theset,is0400)(octalbit iopath theinfield hdd bitarepresentsnodedevice
upbecanitsystems,J90CRAYonwide;7-bitstoupbecanmaskbitthissystems,ELCRAYOnmask.

aschannelsinputsametherepresentnotdosystemsELCRAYinmaskbittheinbitsThewide.15-bitsto
systems.J90CRAYinmaskbittheinbitsthe

theinmaskbittheofformatsThe iopath follow.field

The iopath wide):7-bitsto(upformatfollowingtheofissystemsY-MPCRAYformaskbit

Bit
Input
channel

2ˆ 0240
2ˆ 0401
2ˆ 0442
2ˆ 0603
2ˆ 0644
2ˆ 01005
2ˆ 01046

Examples:

iopath bit
mask
(binary)

iopath bit
mask

channelsinputRepresents(decimal)

0104024,651000001
0100064,060,560111000

040024,30000011
0100060,040,420101010
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iopath bit
mask
(binary)

iopath bit
mask

channelsinputRepresents(decimal)

0104064,044,024,851010101
01040100,064,044,040,024,1191110111

The iopath wide):15-bitsto(upformatfollowingtheofissystemsJ90CRAYformaskbit

Bit
Input
channel

2ˆ 0240
2ˆ 0301
2ˆ 0342
2ˆ 30403
2ˆ 0444
2ˆ 0505
2ˆ 0546
2ˆ 0607
2ˆ 0648
2ˆ 0709
2ˆ 07410
2ˆ 010011
2ˆ 010412
2ˆ 011013
2ˆ 011414

Examples:

iopath maskbit
(binary)

iopath bit
mask

channelsinputRepresents(decimal)

054024,65000000001000001
0114050,044,040,16440100000000111000

074,064,054,044,034,024,21845101010101010101
01140104,

0100,070,060,050,040,030,10922010101010101010
0110

)4(HDD)4(HDD
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addressingFacility
path,I/OthebydefinedisfacilitydiskHIPPIatopathThe ifield Thenumber.unitand, HDDMAX parameter

theinfacilitiesdiskHIPPIofnumbermaximumthedescribes deadstart file.parameter

requeststransferThird-party
andpartscomponentitsintoI/OdoingofprocessthebreaksModelReferenceStorageMassIEEEThe

aperspective,peripheral’sthefromatlookedAspaths.controlanddataofseparationthedemonstrates
data.movesjustpathmoverdatathewhileinformation,responseandrequestfunctionalhandlespathcontrol

andmovingforconnectionshigh-bandwidthusebettercanandcontrolofcentralizationforallowcanThis
network.aacrossdatadistributing

The hdd anmover,dataaasactingWhencapabilities.serverdataandmoverdatabothhasdriver hdd
role,servertheperformingWhenpath.serverabycontrolledbeingtransfersdatatoslaveaisconnection

the hdd informationpathdatathewithalongdevice,thetofunctionwriteorreadthesendsconnection
data.themovetowheremoverdatatheinformtoneeded

anconfigureTo hdd thesetsimplymover,dataaasconnection HS_MOVER inpreviously,definedasflag,
travelinformationresponseandcommandthemover,dataaasconfiguredisnodeaWheninode.devicethe

theisfunctionalityserverAhost.differentafrompossiblyserver,afromoriginateandpathdifferenta
function.moverdatathetocomplementnecessary

theforfunctionalitymoveData hdd standardUNICOSthewithprovidedisdriver reada and(2)
writea throughprovidedisfunctionalityServercalls.system(2) ioctl thetocallssystem hdd driver.

request.serverawithoperationmovedataaconnectslogically(tid)identifiertransferuniqueA

ioctl requests
forformatThe ioctl thethatrequests hdd follows:asissupportsdriver

"s.hypeddts/p"sydeclu#in
tl(ioc fildes, command, arg );

The hdd followingthesupportsdriver ioctl requests:

HDI_READFOR (0101 host.anothertodataReads)

HDI_WRITEFOR (0102 host.anotherfromdataWrites)

The HDI_READFOR and ioctlHDI_WRITEFOR theprovidefunctions hdd
onsentbemayrequestswriteandreadis,thatcapability;serverawithdriver

Youhost.anotherfromortopathanotherdownmovedisthatdataofbehalf
theusecan HDI_READFOR and HDI_WRITEFOR conjunctionincommands

anwith hdd Themover.dataabetoupsetnode hdi_serv structure
driver.thetoinformationappropriatethepasses

)4(HDD)4(HDD
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tl(ioc fildes OR,ADF_REHDI, arg )
*rve_sehdiureuctstr arg;

/*
foreritd/wreatliochddforureuctStr*

*/
{rv_sehdiuctstr

*/cksblodwor512ofbernum/*,:32ksnbltuin
*/sblkdwor512inckblongrtista/*;:32noblk

*/rfientiideernsftra/*,:32tidtuin
*/ferbufonatitindesinsetoffebyt/*;:32setoff

*/eldifionatitindes/*,:32eldifituin
*/tporrlletrocononatitindes/*;:32tpor

};

HDI_CANCEL (0103 mover.dataatorequestaCancels)

int tid;
tl(ioc fildes L,NCE_CAHDI, tid )

The ioctlHDI_CANCEL identifiedmovedatapendingacancelscommand
(tid).identifiertransfertheby

HDI_GET_TID (0104 (tid).identifiertransferuniqueaGets)

int tid;
tl(ioc fildes &ID,T_T_GEHDI, tid )

tousedbemaythat(tid)identifiertransfernonzerosystem-uniqueaGets
request.serverdataand/ormoverdataaidentify

HDI_SET_MOV_TO (0105 time-out.requestmoverdataSets)

int timeout 60;=
tl(ioc fildes &TO,OV_T_M_SEHDI, timeout );

seconds.ofnumberspecifiedthetomovedataaforvaluetime-outtheSets
ismovependingtheexpires,movedatapendingafortimertheWhen

anwithterminatedisrequestmovedatatheandcanceled errnoEINTR .

EXAMPLES

followingThe mknod fornodeamakescommand hdd/scr0334.2 type, c numbermajor, dev_hdd,
typedisk110,numberminor HD04 100,000oflength0,blockatstarting34,channel3,IOP0,clusterI/O,

anand021,numberpartitionraid020,ofaddressfacilityflags,for0blocks, ifield 7:ofaddress

702002100000100040331110d_hddevc234.r03/schddodmkn

)4(HDD)4(HDD
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FILES

/dev/hdd/*

/usr/include/sys/epackj.h

/usr/include/sys/hdd.h

/usr/include/sys/pddprof.h

/usr/include/sys/pddtypes.h

/usr/src/c1/io/hdd.c

ALSOSEE

dsk(4), ldd(4), mdd(4), pdd(4), xdd(4), sdd(4), ssdd(4)

ddstat(8), hddmon(8), mknod(8), mount(8), sdstat thein(8) CommandsAdministratorUNICOS
ManualReference SRpublicationResearchCray, – 2022
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NAME

HIPPI – InterfaceParallelPerformanceHighANSI

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The HIPPI (orinterface HIPPI InterfaceParallelPerformanceHighstandardANSIandrivesdriver)
byconnecteddirectlyaremachinestwoIfparticular.indevicenosupportsdriverThechannel.(HIPPI)

HIPPItheIfpipes.namedUNICOStosimilarmannerainbehavesdriverthechannels,HIPPIusing
processesApplicationprotocol.device’stheexecutemustsoftwareuserdevice,atoconnectedischannel

theuse HIPPI calls:systemUNICOSstandardtheofmeansbydriver close(2), ioctl(2), listio(2),
open(2), read(2), reada(2), write and(2), writea ainfilesspecialtheofEach(2). /dev/hippi*

channel.HIPPIoutputorinputonerepresentsdirectory

format:followingthehavenamesfileHIPPIconvention,By

iippv/h/de n i/ xx
iippv/h/de n/oxx

n numberchannelPhysical

i channelInput

o channelOutput

xx numberchannelLogical

andreadbothusesapplicationtheIfopened.bemustchanneloneonlyonly,directiononeinoperationFor
anononlyvalidisoperationreadAchannel.outputanandinputanbothopenmustitoperations,write

processusertheraw;isI/OHIPPIAllchannel.outputanononlyvalidisoperationwriteachannel;input
buffersuserTherefore,channel.theandbufferuserthebetweendirectlymovesdataasmemoryinlockedis

bytes.8ofmultipleabemustlengththeirandword-aligned,bemust

FundamentalsHIPPI
input/outputininstalledisitUsually,channel.datapoint-to-pointunidirectionalparallel32-bitaisHIPPI

HIPPIafromflowsDataoperation.bidirectionalforpairs source ato destination.

aischanneltheoninformationofunitbasictheperspective,user’stheFrom packet hardwarechannelThe.
intopacketsupbreaks bursts controlsourcethetodestinationthefrompulsesREADYwords.32-bit256of

destinationtosourcefromsignalPACKETTheburst.onesendsourcetheletspulseREADYeachflow;
packets.betweenboundariesthemarks

calledsignalaisThere REQUEST calledsignalcompanionaanddestination,tosourcefrom CONNECT in
apresent,aresignalsbothWhendirection.oppositethe connection flownotmayDataexist.tosaidis

connection.aisthereunless

)4(HIPPI)4(HIPPI
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theraisessourcetheconnection,aestablishTo REQUEST canittime,thisAtdestination.thetosignal
thecalledlines,datatheoninformationofbits32place I-field I-fieldtheexaminecandestinationThe.

it.rejectingorrequesttheacceptingbyeitherrespondsdestinationTherequest.thetorespondsitbefore
theraisingofconsistsAcceptance CONNECT request,arejectTopulses.READYtransmittingandsignal

raisesdestinationthe CONNECT anytransmittingwithoutagainitdropsandtimeofperiodcertainafor
READY droppingbyrespondssourceThepulses. REQUEST.

thedropping(bysourcethebyeitherbrokenbemayConnections REQUEST (bydestinationthebyorsignal)
dropping CONNECT mustsourceThesignal.correspondingitsdroppingbyrespondmustsideotherThe).

transitindataconnection,abreaksdestinationaWhenbroken.isconnectionthewhendatasendingcease
lost.becan

theaboutinformationfurtherFor HIPPI ALSOSEEtheinlisteddocumentsANSItheseeinterface,
section.

ChannelsHIPPISharedandDedicated
The HIPPI eachtoassignedismodeTheshared.anddedicatedoperation:ofmodestwosupportsdriver

time.aatopenchannelthathavecanprocessoneonlydedicated,ischannelaIfopened.isitwhenchannel
theonprotocolaenforcesdriverThechannel.HIPPIoneusecanprocessesseveralshared,ischannelaIf

message.incomingeachofdestinationthedeterminetoitallowingchannel,shared

channelsHIPPIthewriteandreadtoconfiguredsystemsPVPCrayonsupportednotarechannelsShared
buffers.storagesolid-stateSSDwith

seesystems,Y-MPCRAYonchannelsHIPPIconfiguringoninformationmoreFor NetworkingUNICOS
GuideAdministrator’sFacilities SGpublicationResearchCray, – 2304.

HIPPI ioctl Requests
Several ioctl format:followingthehaveTheyavailable.arerequests

>hhx./sys<declu#in
(tlioc fildes, command, arg)

*ohxiuctstr arg;

validThe ioctl follows:asarerequests

HXC_GET theinthemstoressettings;parameterdrivercurrenttheGets hxio byreferencedstructure
arg.

HXC_SET byreferencedstructurethefromparametersdriverSets arg.

toresponseinautomaticallyestablishedareConnections read and(2) write system(2)
theuseconnections,ofterminationthecontrolTocalls. ioctlHXCF_DISC (seeflag

following).the

The hxio fields:followingthecontainsstructure

flagsintunsigned Theoperation.channelcontrolthatFlags flags driver’sthecontrolsfield
follows:asdefinedarefieldflagstheinbitsTheoptions.

)4(HIPPI)4(HIPPI
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HXCF_DED processesothernomode;dedicatedinopenischannelThe
theinvaluetheset,isflagthisIfchannel.thesharemay

path Themeaningless.isfield ioctl request HXC_GET is
Theflag.thissettoused ioctl request HXC_SET ignores

flag.this

HXCF_DISC thecausesset,Whendevices)outputononly(Meaningful
written.packeteachafterconnectionHIPPItheendtodriver

HXCF_DOWN Ifusers.othertounavailableischanneltheset,isbitthisIf
channeltheWhenavailable.ischanneltheclear,isbitthis

thereturnsdriverthedown,is ENXIO thatProgramserror.
aissueshouldchannelthereconfigure close request

theafterimmediately ioctl thereopenthenrequest,
insetisbitThiselse.anythingdototryingbeforechannel

the ioctl request HXC_SET Thischannel.dedicatedaon
flag.read-onlyais

HXCF_HDR ofword(firstheaderHIPPI-FPtheofhandlingtheControls
Ifpacket).each HXCF_HDR HIPPI-FPthe(default),setis

theclear,Ifbuffer.usertheinbetoassumedisheader
HIPPI ofbeginningthetoheaderHIPPI-FPaaddsdriver

Forinput.onoffitstripsandoutputondatauserthe
seedefinitions,fieldHIPPI-FP sys/hippifp.h When.

thesetsdrivertheheader,HIPPI-FPthecreating ulpid
ofvaluethetofield path theand d2size userthetofield

0.arefieldsHIPPI-FPotherAllbytes).(inlengthbuffer
The HIPPI onheaderHIPPI-FPthevalidatenotdoesdriver
input.

HXCF_HIPPI HIPPI.aischannelIndicatessettable)usernot(Read-only,
HSX.forClear

HXCF_IND ondriverthetovalueI-fieldtheofpassingtheControls
invaluetheusesdriverthedefault,Bychannels.output

ifv If. HXCF_IND 32low-ordertheusesdrivertheset,is
IfI-field.theasbufferusertheofwordfirsttheofbits

HXCF_HDR secondtheinisheaderHIPPI-FPtheset,is
buffer.usertheofword HXCF_IND theifconvenientis

packets,betweenI-fieldthechangemustapplication
ifespecially writea used.beingis(2)

HXCF_IO forsetdirection:channeltheIndicatesuser-settable)(Not
input.forclearandoutput,
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HXCF_ISB TheBurst.ShortInitialanofsendingtheControls
ofburstlastorfirsttheeitherallowsspecificationHIPPI-PH

or(32-wordsHIPPI256thanlessofconsisttopacketa
Thewords).64-bit HIPPI bylastburstsshortsendsdriver

useandflagthissetfirstmustusertheit,sendTodefault.
a listio theandbuffers,outputtwowithrequest(2)
HXLI_CHD bufferfirstTheone.firsttheonlyforsetflag

ofconsistmayitandburst,firsttheofcontentsthecontains
abemustbuffersecondThewords.Cray256to1from

andchannelsHIPPI32-bitforwordsCray128ofmultiple
channels.HIPPI64-bitforwordsCray256

HXCF_MODEL_E IOS-EforsetIOS:oftypetheIndicatesuser-settable)(Not
others.forclearandsystems,HIPPImemoryELCRAYand

errint theseeerrors,HIPPIoflistaforrequest;lastthefromstatuserrorDetailed
section.Messages

pathint channels.outputformodeautoheaderfororchannelsinputsharedforULP-ID

tmointunsigned seconds).(invalueTime-out

ifvint arequestsitwhenvaluethissendsdriverchanneloutputThevalue)(I-field
accepttowhetherdecidetovaluethisusesdriverchannelinputTheconnection.

theofproductlogicaltheformsdriverinputTherequest.connectionarejector
thematchesproductthisIfmask.I-fielduser’stheandvalueI-fieldchannel’s

notdovaluestheIfconnection.theacceptsdriverthevalue,I-fielduser’s
connection.therejectsdriverthematch,

theusenotdoesdriverinputtheifsystems,ELCRAYOn ifv allfield,
opened.beenhaschannelinputtheafteracceptedareconnectionsincoming

ifmint beforemaskthiswithproductlogicalamakesdriverinputThemask)(I-field
Thevalue.I-fieldthewithchanneltheonI-fieldthecomparing ifm notisfield

systems.ELCRAYonused

ctmoint waitwilldriverthelonghowdeterminesseconds);(invaluetime-outConnection
requested.isitafterestablishedbecometoconnectionafor

listio FeaturesSpecial
The HIPPI theinusedbetoflagonedefinesdriver li_drvr theoffield listreq (seestructure
listio follows:as),(2)

HXLI_CHD thesuppressesdrivertheset,isflagthisWhenchained.isdatauserthateffect,inIndicates,
theallowsorchannel)outputan(forentrylistcurrenttheofendtheatsignalend-of-block

channel).inputan(forentrylistnexttheintooverflowtoblockdatainputcurrent
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thewhichinoperationreadaduringsignalend-of-blockanencountersdrivertheIf HXLI_CHD set,isflag
0oflengthdataawithcompletewilloperationsreadSubsequentuser.thetoreturnedisindicationerrorno

theuntil HXLI_CHD theissuesusertheIfcleared.isflag ioctl request HXC_GET statusthecheckto
theoperation,readchainedaafter err theoffield hxio thetosetisstructure HXST_EOB code,error

processed.wasrequestreadlastthebeforearrivedsignalend-of-blockanthatindicating

is,(thatoperationreadunchainedaonsignalend-of-blockandetectednothasdrivertheIf read(2),
reada or(2), listio thewith(2) HXLI_CHD thecompletes,operationreadthetimethebyclear)flag

theofsizethetoequalisuserthetoreturnedcountbyteTheblock.theofpartunreadthediscardsdriver
inreturnediscodeerrornoandbuffer, errno theissuesusertheIf. ioctl request HXC_GET checkto

theoperation,readunchainedaafterstatusthe err theoffield hxio thetosetisstructure HXST_LONG
discarded.wasremaindertheandreadnotwasblockentirethethatindicatingcode,error

theusingWhen listio amaketobufferonethanmorecombinetochannelssharedonfeaturechaining
sametheinbuffersallincludemustusertheblock,datasingle listio suremakeis,Thatcall.system(2)

thethat HXLI_CHD theinclearisflag li_drvr eachinchannelHIPPIanforitemlasttheoffield
listio isprocessusertheifchanneltheondatacorruptorlostcausecanthisdotoFailurecall.(2)

requests.betweenswapped

ifis,thatpairs;inonlybufferschainedsupportsystemsIOS-EThe HXLI_CHD mustitbuffer,oneforsetis
next.theforclearbe

firstThepairs.insuppliedbemustalsobufferschainedtheHIPPI,memorywithsystemsELCRAYOn
thetowrittenbewillburstfirstthechannel,inputtheOnless.orbytes1024ofconsistmustalsobuffer

writtenbewillpackettheofremainderthebuffer,firsttheintocompletelyfitsburstfirsttheIfbuffer.first
theIfcompletely.itfillnotdidburstfirsttheifbufferfirsttheinspaceemptyleavingbuffer,secondtheto
bewillburstfirsttheofremainderthefilled,bewillbufferfirstthebuffer,firstthethanbiggerisburstfirst

buffer.secondthetoappendedbewillpackettheofremaindertheandbuffer,secondthetowritten

ProtocolHIPPI
thechannels,dedicatedOn HIPPI isprotocolspecificnodata:opaqueaspacketsHIPPIalltreatsdriver

recognized.orrequired

ProtocolFramingHIPPIdraftANSItheuseapplicationsallthatrequiresoperationchannelShared
The(HIPPI-FP). sys/hippifp.h Theheader.thefordefinitionscontainsfileheader HIPPI driver

itsmode,sharedinpacketareceivetoapplicationanForpacket.inputeachinfieldULP-IDtheexamines
path ofvaluedefaultThefield.thisofcontentsthematchmustvalue path is n+128; n device(minor=

for(ULP-ID)pathdefaulttheexample,(for16modulonumber) /dev/hippi/i01 and
/dev/hippi/o01 for129;is /dev/hippi/*02 itschangecanapplicationEachon).soand130,is

theinvaluenewthesettingbyULP-ID path ainvariable HXC_SET request.

Modes1600-Mand800-HIPPI
areratesdataNominalimplementations.HIPPI64-bitand32-bitbothdescribesspecificationHIPPI-PHThe

HIPPI.800-MforusedisA,Cablecalleddirection,eachincableOnerespectively.M,1600andM800
thatsystemsResearchCrayB.CableandACablecalleddirection,eachincablestwousesHIPPI1600-M

HIPPI.32-bitonlyhavesystemsResearchCrayotherallB;CableforwiredbecanIOS-Eanhave
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ofmodethecontroltoI-fieldtheof2**28bitallocatesstandarddraftControl)(SwitchHIPPI-SCANSIThe
ResearchCrayTheconnections.switch HIPPI asmode,channeltheselecttobitsamethisusesdriver

follows:

connected,andinstalledcablesecondahasHIPPIoutputtheandsetisI-fieldtheof2**28bitIfOutput
returnsdriverthecable,secondnoisthereIftransfer.theformode64-bitselectsdriverthe

EIO.

andinstalledisBCableandset,IfI-fields.incomingof2**28bitexaminesdriverTheInput
transfer.theformode64-bitselectsdrivertheconnected,

MESSAGES

theoccurs,errorfatalaWhen HIPPI incodeserrorfollowingtheofonereturnsdriver errno errorThe.
follows:asaremeaningstheirandcodes

EFAULT aninspecifiedwasaddressargumentbadA ioctl request.

EINVAL andconfigurationsysteminErrorserror.parameterfataladetectedhassoftwaredriverThe
error.thiscausecaninvocation,callsysteminerrorsuser

EIO error.thiscausecanconditionsfollowingtheofOne

• activewasI/OasynchronouswhileclosedchannelHIPPItheoroccurrederrorI/OfatalA
a(on read or(2) write call).system(2)

• a(onbufferinputtheforlongtoowasblockdataA read overflowedorcall)system(2)
a(onchannelthe write call).system(2)

• a(onouttimedrequestI/OAn read or(2) write call).system(2)

theinavailableisstatuserrordetailedThe err theoffield hxio field,thisseetostructure;
theuse ioctl request HXC_GET.

ELATE out.timedrequestinputAn

ENXIO an(onunavailableischannelHIPPIThe open (onopennotischanneltheorcall),system(2)
a close tofailedIOPthethatmeancancodethissystems,PVPCrayOncall).system(2)

resource.someallocate

thewithavailableisstatuserrordetailedtheerror,fatalaAfter ioctl request HXC_GET driverThe.
theincodeserrorreturns err theoffield hxio structure.

HIPPI:VMEhavethatsystemsELCRAYondefinedarecodeserrordetailedfollowingThe

HXST_BUF operation.openonunavailablebufferI/OIOS

HXST_CHAN error.configurationbycausedIOS;tonumberchannelbadgaveCPU

HXST_DBG occur).never(shouldfaultdriveraindicateserror;modeDebug

HXST_EOB only).(inputpacketofendUnexpected

HXST_FLGS occur).never(shouldfaultdriveraindicatesmatch;notdoflagsBuffer
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HXST_FMEM operation.openonunavailablememoryfreeIOS

HXST_FNC occur).never(shouldfaultdriveraindicatescode;functionIllegal

HXST_HISP memory.targetwrongorerrorconfigurationbycausedIOP;thistochannelhigh-speedNo

HXST_LLEN occur).never(shouldfaultdriveraindicateslong;toolengthTransfer

HXST_LONG only).(inputreceivedblockLong

HXST_MOS only).mode(debugoperationopenonunavailablebufferMOS

HXST_NDEV signal).(hardwarechanneltheonpresentdeviceNo

HXST_OK 0).(binaryerrorNo

HXST_OPEN occur).never(shouldfaultdriveraindicatesopen;notisChannel

HXST_OVER only).(inputerroroverrunData

HXST_TM occur).never(shouldfaultdriveraindicatestype;memorytargetBad

HXST_TMO out.timedRequest

HXST_ZLEN occur).never(shouldfaultdriveraindicates0;islengthBuffer

HXST_CTMO out.timedConnection

HXST_CNPR present.notConnection

HXST_CREJ rejected.Connection

HXST_DISC disconnected.Channel

HXST_CNPE pending.connectionNo

HXST_CAPR present.alreadyConnection

HXST_CABT aborted.Connection

HXST_LLRC error.(LLRC)CheckwordRedundancyLength/Longitudinal

HXST_CPE error.parityChannel

HXST_CHST valid.notisstatusChannel

HXST_BOE error.overrunBuffer

HXST_OIM microburst.initialOdd

HXST_BPE error.parityBuffer

HXST_IPE error.parityI-field

ELCRAYandIOS-EanhavethatsystemsResearchCrayfordefinedarecodeserrordetailedfollowingThe
HIPPI:VMEhavethatsystems

HIST_INV_REQ valid.notiscodeRequest

HIST_INV_RL valid.notislengthpacketRequest
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HIST_IS_UP up.configuredalreadyChannel

HIST_NOT_UP up.configurednotisChannel

HIST_NOT_IMP implemented.notisFunction

HIST_RTMO time-out.requestRead

HIST_DRV_DOWN down.configurationbyterminatedDriver

HIST_IS_OPN open.alreadypathLogical

HIST_RAW_OPN request.openchannelrawBad

HIST_NOT_OPN open.notispathLogical

HIST_PTH_CLS closed.ispathbecauseabandonedRead

HIST_LONG (nonfatal).discardedexcesspacketLong

HIST_DTA_ERR read.onerrorintegrityData

HIST_CHAN_TMO time-out.activationChannel

HIST_DRV_TERM terminating.Driver

HIST_NOT_CNCT present.notInterconnect-A

HIST_HALT_IO halt-io.toduereturnedrequestRead/write

HIST_INV_PARM Configure UP valid.notisthatparameter

HIST_NOT_64 mode.HIPPI64-bitinwriteCannot

HIST_CN_REJ rejected.wasattemptConnection

HIST_CN_FAIL (other).failedattemptConnection

HIST_CN_TMO time-out.requestConnection

HIST_CN_STUCK drop.notwillConnect-in

HIST_INV_SF valid.notisthatsubfunctioncontrolDevice

HIST_HANGUP away.wentConnection

HIST_SECDED buffer.I/OinerrorSECDED

HIST_INTRCNCT Interconnect.Lost

HIST_EOB received.blockShort

systems:IOS-EfordefinedarecodeserrordetailedfollowingThe

HIST_RC_OK errorsNo

HIST_RC_PARAM errorParameter

HIST_RC_NO_EVENT outstandingnoteventRequested

HIST_RC_NOT_QUED queuespecifiedonnotwasEntry
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HIST_RC_Q_EMPTY emptyisQueue

HIST_RC_BAD_CB ordinalbufferI/OInvalid

HIST_RC_BAD_ADR addressbufferI/OInvalid

HIST_RC_INVDIR directiontransferInvalid

HIST_RC_TMNAVL available/configurednotchannelmemoryTarget

HIST_RC_HWERR errorhardwareUnrecovered

HIST_RC_QUEUED queueaonalreadyEntry

HIST_RC_NOMEM availablenotspaceMemory

HIST_RC_BADLEN lengthallocationmemoryBad

HIST_RC_BADREQPKT releaseonaddresspacketrequestBad

HIST_RC_BADRESPKT addresspacketrespondBad

HIST_RC_QUEREQ pointer)set(can’trequestqueueMust

HIST_RC_CBNAVL reservetoavailablenotbufferChannel

HIST_RC_CBNOTOWN subsystembyownednotbufferChannel

HIST_RC_BADSSID identifiersubsystemInvalid

EXAMPLES

theofusagetheofexampleanisfollowingThe hxio Y-MPCRAYondefaultsdriveraltertostructure
systems:
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>x.hs/h<sydeclu#in
*/ureuctstrterameparverdriPIHIP/*cb;ohxiuctstr
*/tuesreq)tl(iocmfroedurnrettusSta/*s;int
*/rptocridesefilicedevputoutPIHIP/*;desfilint

*/gstinsetverdritrencurGet/*);&cbT,_GEHXC,desfiltl(ioc=s
{0)<sif(

");GETXC_("Hrorper
);t(1exi

}
*/putoutheacerafttneccondisticomaAut/*;ISCF_DHXC|=gsflacb.
*/sketpacallforuevaldielI-f/*;eldifi=ifvcb.

*/OR/*
*/ferbufinadattoedfixpredielI-f/*ND;F_IHXC|=gsflacb.
*/ueval-IDULPnewSet/*0;030=hpatcb.
*/sondsec10isuevalteoutimntionecCon/*10;=octmcb.
*/sterameparverdrinewSet/*);&cbT,_SEHXC,desfiltl(ioc=s

{0)<sif(
");SETXC_("Hrorper

);t(1exi
}

FILES

/dev/hippi filesspecialchannelHIPPI**/

/usr/include/sys/hx.h

/usr/include/sys/hpacket.h VME)withsystemsELCRAYandsystemsY-MP(CRAY

/usr/include/sys/hxsys.h VME)withsystemsELCRAYandsystemsY-MP(CRAY
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ALSOSEE

hsx(4)

close(2), ioctl(2), listio(2), read(2), reada(2), write(2), writea thein(2) SystemUNICOS
ManualReferenceCalls SRpublicationResearchCray, – 2012

hsxconfig(8), mknod thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301

fordocumentsANSIThe HIPPI:

(HIPPI-PH)SpecificationProtocolSignalingandElectrical,Mechanical,HIPPI numberdocument,
199124,June8.1,RevX3T9.3/88-127,

(HIPPI-FP)ProtocolFramingHIPPI 199124,June4.2,Revx3T9.3/89-146,numberdocument,

(HIPPI-LE)EncapsulationLink802.2HIPPI 28,June3.1,RevX3T9.3/90-119,numberdocument,
1991

(HIPPI-SC)ControlSwitchPhysicalHIPPI 199128,June1.9,RevX3T9.3/91-023,numberdocument,
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NAME

hpi3 – fileconfigurationdriverpacketIPI-3/HIPPI

IMPLEMENTATION

EmodelIOSanhavethatsystemsPVPCray

DESCRIPTION

processorsI/OthedescribethatstatementsofconsistsfileconfigurationdriverpacketIPI-3/HIPPIThe
oflistaincludesalsoItsubsystem.IPI-3/HIPPIthecomposethatdevicesandslaves,channels,(IOPs),

defaults.systemtheoverridespecified,whenthat,limitsandoptionsdriver

driverpacketIPI-3/HIPPItheandfileconfigurationtheofformatthedescribespagemanThis ioctl
theseecommands,driverpacketIPI-3/HIPPItheoninformationForrequests. hpi3_clear(8),

hpi3_config(8), hpi3_option(8), hpi3_start(8), hpi3_stat and(8), hpi3_stop pagesman(8)
thein ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022.

FormatFileConfiguration
astatement,descriptionconfigurationastatement,typeconfigurationaisfileconfigurationtheinlineEach

space.whiteorcomment,

thewithlineabegincomments,specifyTo # withbeginstatementstypeConfigurationsymbol.
the - strings:theseofonebyfollowedsymbol, IOPS, CHANNELS, SLAVES, DEVICES or, OPTIONS.

betweenspecifiedlinesAlllisted.ordertheinstatementstypeconfigurationthespecifymustYou
statements.descriptionconfigurationarespacewhiteorcommentsnotarethatstatementstypeconfiguration

precedingstatementtypeconfigurationtheondependsstatementsdescriptionconfigurationtheofformatThe
it.

follows:asisformatfileconfigurationThe

PS-IO
only)(IOS-E)EmodelIOSwithsystemsY-MP(CRAYstatementsdescriptioniop

ELSANN-CH
statementsdescriptionchannel

SAVE-SL
statementsdescriptionslave

ESVIC-DE
statementsdescriptiondevice

NSTIO-OP
statementsdescriptionoption
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DescriptionIOP
thefollowstatementsdescriptionIOPTheonly)IOS-EanwithsystemsY-MP(CRAY -IOPS statement.

Youstatements.descriptionIOP32specifycanYouIOP.onedescribesstatementdescriptionIOPEach
descriptionThesystems.seriesJ90CRAYandseriesELCRAYfordescriptionIOPanspecifycannot

format:followingtheinbemuststatement

iop-numbercluster-numberiop-name

iop-name fileacreatinginusedisnameTheunique.bemustandcharacters8to1ofConsists
thanratherwhole,aasIOPtheaffectthatpacketsissuetousedbecanthat

requests.device-specific

cluster-number 15.to0rangetheinbeMust

iop-number unique.bemustpaircluster-IOPEach3.to0rangetheinbeMust

DescriptionChannel

thefollowstatementsdescriptionchannelThe -CHANNELS onedescribesstatementchannelEachstatement.
IOS-E:withsystemY-MPCRAYforformatfollowingtheinbemuststatementdescriptionThechannel.

connect-timeoutoutput-ch-timeoutinput-ch-timeoutstateoutput-channelinput-channeliop-name

systems:ELCRAYandJ90CRAYforformatfollowingtheinbemuststatementdescriptionThe

connect-timeoutoutput-ch-timeoutinput-ch-timeoutstateoutput-channelinput-channel

iop-name thewhichinIOPtheofnametheDenotesonly)IOS-EanwithsystemsY-MP(CRAY
descriptionIOPtheofoneindefinedbealreadymustIOPTheattached.ischannel

statements.

input-channel toattachedissubchannelThesubchannel.inputtheofnumberchanneltheSpecifies
EIOP iop-name channelvalidoflistaForIOS-E.anwithsystemsY-MPCRAYon

andJ90(CRAYSelectionChanneltheseesystems,ELCRAYandJ90CRAYforpairs
subsection.systems)ELCRAY

output-channel withsystemsY-MPCRAYOnsubchannel.outputtheofnumberchanneltheSpecifies
EIOPtoattachedissubchanneltheIOS-E,an iop-name bemustnumberschannelthe,

listaForEIOP.anwithinuniquebemustnumberchannelaand036,or034,032,030,
SelectionChanneltheseesystems,ELCRAYandJ90CRAYforpairschannelvalidof

subsection.systems)ELCRAYandJ90(CRAY

state (statustheSpecifies UP or DOWN youIfdriver.packetthestartingafterchanneltheof)
specify UP Ifsequence.start-uptheofpartasupconfiguredbewillpairchannelthe,

specifyyou DOWN completes.sequencestart-uptheafterdownleftispairchannelthe,

input-ch-timeout channel.inputthetoissuedrequestsformilliseconds)(inperiodtime-outtheSpecifies
defaultthe0,specifyyouIf0177777.to0rangetheinbemustperiodtime-outThe

seconds.10isperiodtime-out
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output-ch-timeout channel.outputthetoissuedrequestsformilliseconds)(inperiodtime-outtheSpecifies
defaultthe0,specifyyouIf0177777.to0rangetheinbemustperiodtime-outThe

seconds.10isperiodtime-out

connect-timeout Therequest.connectiontheforsecond)aofhundredths(inperiodtime-outtheSpecifies
defaultthe0,specifyyouIf0177777.to0rangetheinbemustandperiodtime-out

seconds.10isperiodtime-out

statementsdescriptorchanneltwoofmaximumaspecifycanyou-E,IOSanwithsystemsY-MPCRAYOn
havecansystemsJ90CRAYandchannels,memory-HIPPI7touphavecansystemsELCRAYIOP.per

systems,ELCRAYandJ90CRAYforpairschannelvalidoflistaforchannels;memory-HIPPI15toup
subsection.systems)ELCRAYandJ90(CRAYSelectionChannelthesee

DescriptionSlave

thefollowstatementsdescriptionslaveThe -SLAVES slave.onedescribesstatementslaveEachstatement.
IOS-E:anwithsystemsY-MPCRAYforformatfollowingtheinbemuststatementdescriptionThe

i-fieldchannel-pairs(s)iop-nameslave-name

systems:ELCRAYandJ90CRAYforformatfollowingtheinbemuststatementdescriptionThe

i-fieldchannel-pairs(s)slave-name

slave-name IOPto(attachedslavetheofnametheDenotes iop-name withsystemsY-MPCRAYon
Theunique.bemustandcharacters8to1ofconsistmustnameslaveAIOS-E).an

device.thetopathstheidentifytodefinitiondevicetheinusedisnameslave

iop-name slavethewhichinIOPtheofnametheDenotesIOS-E)anwithsystemsY-MP(CRAY
statements.descriptionIOPtheofoneindefinedbealreadymustIOPTheattached.is

channel-pair(s) transfertoandslavethetorequestsissuetousedbemaythatpairschanneltheSpecifies
format:followingtheinbemustpairschannelTheslave.thetodata

input-channel1:output-channel1[, input-channel2:output-channel2]

pairschannelTheunique.bemustpairschannelthepairs,channeltwospecifyyouIf
ChanneltheSeestatement.descriptionchannelaindefinedbealreadymustspecified

pairschannelvalidoflistaforsubsectionsystems)ELCRAYandJ90(CRAYSelection
systems.ELCRAYandJ90CRAYfor

i-field atoswitchHIPPIafromdataandrequestsroutetousedisItaddress.i-fieldHIPPIThe
slave.

IOP.perslaves32ofmaximumaspecifymayyouIOS-E,anwithsystemsY-MPCRAYOn
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DescriptionDevice

thefollowstatementsdescriptiondeviceThe -DEVICES onedescribesstatementdeviceEachstatement.
format:followingtheinbemuststatementdescriptionThedevice.

high-facility-addresslow-facility-addressslave-namedevice-name

device-name slavetoattacheddeviceaofnametheSpecifies slave-name mustnamedeviceThe.
canthatfileacreatetousedisnameTheunique.bemustandcharacters8to1ofconsist

device.thetopacketsissuetousedbe

slave-name beenhavemustslaveTheattached.isdevicethewhichinslavetheofnametheDenotes
statements.descriptionslavetheofoneindefined

device.atoslaveafromdataorrequestsroutetousedareaddressesFacility low-facility-address and
high-facility-address addressesfacilitywithresponsesAsynchronousaddresses.facilityofrangeaspecify

to0rangetheinbemustspecifiedaddressesfacilityThedevice.thewithassociatedarerangethiswithin
0xFF.

devices.32ofmaximumaspecifymayYou

DescriptionOption

thefollowstatementsdescriptionoptionThe -OPTION format:theinisstatementoptionEachstatement.

option-valueoption

areoptionsValid IOS_OPTIONS, MAX_ASYNC, MAX_IOP_PROC, MAX_NON_CMDLST,
MAX_STK_COUNT and, TRACING.

IOS_OPTIONS configurationIOPinstallation-specificandtemporarycontroltousedvalueaDefines
0.todefaultsvalueoptionIOStheoption,thisomityouIfoptions.

MAX_ASYNC anforenabledbemaythatresponsesasynchronousofnumbermaximumtheDefines
to0rangetheinbemustresponsesasynchronousofnumberThedevice.individual

fiveofmaximumatodefaultwilldriverpackettheoption,thisomityouIf20.
responses.asynchronous

MAX_IOP_PROC deviceIOPanopencanthatprocessesofnumbermaximumtheDefines
omityouIf50.to1rangetheinbemustprocessesofnumberTheconcurrently.

10.ofmaximumatodefaultwilldriverpackettheoption,this

MAX_NON_CMDLST forstackedbemaythatrequestslistnoncommandofnumbermaximumtheDefines
omityouIf10.to0rangetheinbemustcountstackThedevice.individualan

five.ofmaximumatodefaultwilldriverpackettheoption,this

MAX_STK_COUNT anforstackedbemaythatrequestslistcommandofnumbermaximumtheDefines
thisomityouIf20.to0rangetheinbemustcountstackThedevice.individual

five.ofmaximumatodefaultwilldriverpackettheoption,
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TRACING mustvalueoptionTheoff.oronbeshouldtracingdriverpacketwhetherSpecifies
eitherbe ON or OFF.

systems)ELCRAYandJ90(CRAYSelectionChannel

systems:J90CRAYforpairschannelvalidindicatestablefollowingThe

channelOutputchannelInputpairChannel

0270241
0330302
0370343
0430404
0470445
0530506
0570547
0630608
0670649
07307010
07707411
0103010012
0107010413
0113011014
0117011415

systems:ELCRAYforpairschannelvalidindicatestablefollowingThe

channelOutputchannelInputpairChannel

0270241
0430402
0470443
0630604
0670645

010301006
010701047
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FilesConfigurationSample

file.configurationdriverpacketIPI-3/HIPPIanofexampleanisfollowingThe

#
eFilntiourafigConverDriketPacPIHIP-3/IPI#

#

#
s.IOPtheineDef#

#

PS-IO

#
IOPrsteClueNamP#IO

#
000_0_iop
202_0_iop
232_3_iop
333_3_iop

#
lsnnechatheineDef#

#

ELSANN-CH

#
eNamP#IO

lnneChaput+In#
lnneChattpu+Ou#
ate+St#

WN),DO(UP#
lnneChaput+In#

teouTim#
)000c/1(se#

lnneChattpu+Ou#
teouTim#

)000c/1(se#
onctinne+Co#

teouTim#
)000c/1(se#

020003000300UP0320300_0_iop
020003000300UP0360340_0_iop
020001000100NDOW0320302_0_iop
030002000200UP0360342_3_iop
020003000200NDOW0360343_3_iop
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030002000300UP0320303_3_iop

#
vesslatheineDef#

#

SAVE-SL

#
dielI-F)r(sPailnneChaENAMIOPeNamave#Sl

#

0700001000x03634:2/0:030300_0_iop_0slv

0700001000x2:030302_0_iop_1slv
0800001000x2:030302_0_iop_2slv
0900001000x2:030302_0_iop_3slv
0a00001000x2:030302_0_iop_4slv

0300001000x6:030302_3_iop_5slv

0400001000x2:030303_3_iop_6slv
0500001000x2:030303_3_iop_7slv
0700001000x6:030303_3_iop_8slv

#
sicedevtheineDef#

#

ESVIC-DE

tyiliFachHigtyiliFacLowveSlaevic#De
sresAddsresAddme#Na

#

10x010x0_0slv1er9
20x020x0_0slv2er9
30x030x0_0slv3er9
40x040x0_0slv4er9

F0xFF0xF_1slv_1dsk
F0xFF0xF_2slv_2dsk
F0xFF0xF_3slv_3dsk
F0xFF0xF_4slv_4dsk

F0xFF0xF_5slvskhpd

F0xFF0xF_6slv1d1_

)4(HPI3)4(HPI3

SR– 812014



F0xFF0xF_7slv2d1_
F0xFF0xF_8slv2sk_hpd
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system:ELCRAYaforfileconfigurationaofexampleanisfollowingThe

################################################################################
##
#stemsysSYELCRAforefilntiourafigconverdrietackK-peTap#
##

################################################################################
#

ntiourafigConeTap-3IPI#
#

ELSANN-CH

lnneChaput+In#
lnneChattpu+Ou|#

||#
WN),DO(UPate+St||#

lnneChaput+In|||#
lnneChattpu+Outeoutim||||#

onctinne+Coteoutim|)000c/1(se||||#
teoutim|)000c/1(se|||||#

00)c/1(sevvvvvv#

02000030000300UP70104010

SAVE-SL
#

eNamveSlape+Ta#
)r(sPaielann+Ch|#

||#
ldFie+I-||#

|||#
vvv#

d0011000x01074:0010i1ipps_h

ESVIC-DE
#

)pi3v/h/der(foeNamiceDevpe+Ta#
enamave+Sl|#

sresAddtyiliFacw+Lo||#
sresAddtyiliFacgh+Hi|||#
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||||#
||||#

||||#
||||#
vvvv#

F0xFF0xFi1ipps_hk1_dshdd

NSTIO-OP

tsuesreqtlisdmancomofbernummimumaxtheineDef#
icedevlduaiviindanfordckestabemayttha#

5TOUNK_C_STMAX

tsuesreqtlisndmma-cononofbernummimumaxtheineDef#
icedevlduaiviindanfordckestabemayttha#

3STMDLN_C_NOMAX

sesponresousronnchasyofbernummimumaxtheineDef#
icedevlduaiviindanfordbleenabemayttha#

5YNC_ASMAX

cantthasescesproofbernummimumaxtheineDef#
icedeviopannope#

10ROCP_P_IOMAX

.offoronbetogcintranelkertuesReq#

OnGCINTRA

ltrocontoduseuevalasinedefNSTIO_OPIOS#
s.ionoptntiourafigconficeci-spionlattalinsandaryportem#

bc0xaNSTIO_OPIOS#
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ioctl Requests
followingtheusecanYou ioctl driver:packetIPI-3/HIPPIthewithrequests(2) PKI_DRIVER_STS,

PKI_ENABLE, PKI_GET_CONFIG, PKI_GET_DEVCONF, PKI_GET_DEVTBL, PKI_GET_OPTIONS,
PKI_RECEIVE, PKI_SEND and, PKI_SIGNO withalongfollows,requeststheseofeachofdescriptionA.

use.itsofexamplean
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PKI_DRIVER_STS
The PKI_DRIVER_STS hasdriverpackettheIfdriver.packetIPI-3/HIPPItheofstatusthereturnsrequest

returned.is0down,isdriverpackettheIfreturned.isvaluenegativeastarted,been

devices.IPI-3ordevices,IOPdevice,requestthetorequestthisissuecanYou

status:drivertheforrequestaissuetohowshowsexamplefollowingThe

/*
tusStaverDriketPacPIHIP-3/IPItheGet*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in

.h>rno<erdeclu#in
.h>pi3nths/c<sydeclu#in
.h>ctlki_s/p<sydeclu#in

n()mai
{

fd;int

/*
icedevtuesreqthenOpe*

*/

{)0<))DWRO_RQ,_REPI3n(Hope=(fd(if
);"icedevtuesreqthenopetoeabl"Un(rorper

o);rrnt(eexi
}

{)0<)0TS,R_SIVE_DRPKIfd,tl(ioc(if
;d")rtestanbeehasverdriketpace"Th(ntfpri

{eels}
);"iveactnotisverdriketpace"Th(ntfpri

}

;fd)se(clo
}
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PKI_ENABLE
The PKI_ENABLE forspacebufferallocatesdriverThedevice.aforinterfacepackettheenablesrequest

beforeandsignalaforregistertotryingbeforerequestthisissuemustYoudriver.thetoissuedpacketsthe
packets.requestsendtotrying

devices.IPI-3anddevicesIOPtoonlyrequestthisissuecanYou

interface:packettheenabletorequestaissuetohowshowsexamplefollowingThe

/*
aceerfintketpacthebleEna*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in

.h>rno<erdeclu#in
.h>pi3nths/c<sydeclu#in
.h>ctlki_s/p<sydeclu#in

n()mai
{

fd;int

*/icedevthenOpe/*

{)0<))DWRO_R",p_3/iopi3v/i/den("ope=(fd(if
);"icedevthenopetoeabl"Un(rorper

o);rrnt(eexi
}

*/aceerfintketpacthebleEna/*

{)0<)0E,ABL_ENPKIfd,tl(ioc(if
");aceerfintketpacthebleenatoeabl"Un(rorper

}

;fd)se(clo
}
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theoccurred,haserrornoIf ioctl bewillcodeerrortheoccurred,haserroranIf0.bewillcodereturn
decimal):(incodesfollowingtheofone

EPKI_IOCTL_REQT 415 ioctl type.devicetheforvalidnotis
EPKI_ALREADY_ENBL enabled.beenalreadyhasinterfacepacketThe423

fileinlocatedarecodeserrortheseforsymbolsThe errno.h.
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PKI_GET_CONFIG

The PKI_GET_CONFIG isconfigurationTheconfiguration.driverpacketIPI-3/HIPPIthereturnsrequest
structureinreturned cnthpi3 theindefinediswhich, sys/cnthpi3.h file.

thetoargumentThe ioctl structuretopointeraiscallsystem pki_ctl theindescribed,
sys/pki_ctl.h Thefile. pki_packet structureoffield pki_ctl structuretopointeratosetbemust
cnthpi3.

thisissuecanYou ioctl device.requestthetoonly

configuration:theforrequestaissuetohowshowsexamplefollowingThe

/*
n.tiourafigconPIHIP-3/IPItheGet*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in

.h>rno<erdeclu#in
.h>pi3nths/c<sydeclu#in
.h>ctlki_s/p<sydeclu#in

n()mai
{

;ctll_ctpkiuctstr
;cnt3hpicntuctstr

fd;int

/*
.icedevtuesreqthenOpe*

*/
{)0<))DWRO_RQ,_REPI3n(Hope=fd((if

);"icedevtuesreqthenopetoeabl"Un(rorper
o);rrnt(eexi

}

;cnt*)&rd(wo=etacki_p.pkctl

{)0<)l&ctIG,ONFT_C_GEPKIfd,tl(ioc(if
;n")tiourafigconthegettoeabl"Un(rorper

}

;fd)se(clo
}
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theoccurred,haserrornoIf ioctl bewillcodeerrortheoccurred,haserroranIf0.bewillcodereturn
decimal):(incodesfollowingtheofone

EFAULT space.addressuser’stheoutsidepointsspecifiedaddressAn14
EPKI_IOCTL_REQT 415 ioctl type.devicetheforvalidnotis

fileinlocatedarecodeserrortheseforsymbolsThe errno.h.
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PKI_GET_DEVCONF

The PKI_GET_DEVCONF isconfigurationThedevice.IPI-3/HIPPIanofconfigurationthereturnsrequest
structureinreturned cnthpi3_entry theindefinediswhich, sys/cnthpi3.h file.

thetoargumentThe ioctl structuretopointeraiscallsystem pki_ctl theindescribed,
sys/pki_ctl.h Thefile. pki_packet structureoffield pki_ctl structuretopointeratosetbemust
cnthpi3_entry The. pki_device structureoffield pki_ctl device.theofnamethetosetbemust

thisissuecanYou ioctl device.requestthetoonly

configuration:devicetheforrequestaissuetohowshowsexamplefollowingThe

/*
evd1d,icedevforntiourafigconicedevPIHIP-3/IPItheGet*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in

.h>rno<erdeclu#in
.h>pi3nths/c<sydeclu#in
.h>ctlki_s/p<sydeclu#in

n()mai
{

;ctll_ctpkiuctstr
ce;yntr3_ehpicntuctstr

fd;int

/*
icedevtuesreqthenOpe*

*/
{)0<))DWRO_RQ,_REPI3n(Hope=fd((if

);"icedevtuesreqthenopetoeabl"Un(rorper
o);rrnt(eexi

}

ce*)&rd(wo=etacki_p.pkctl
0=ceevii_d.pkctl

);v")1de("dlenstr",dev"d1ce,evii_d.pkctl*)&ar(chy(ncpstr

{)0<)l&ct,ONFEVCT_D_GEPKIfd,tl(ioc(if
;n")tiourafigconicedevthegettoeabl"Un(rorper

}

;fd)se(clo
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}

theoccurred,haserrornoIf ioctl bewillcodeerrortheoccurred,haserroranIf0.bewillcodereturn
decimal).(incodesfollowingtheofone

EFAULT space.addressuser’stheoutsidepointsspecifiedaddressAn14
EPKI_IOCTL_REQT 415 ioctl type.devicetheforvalidnotis
EPKI_NO_DEVICE configuration.theinnotisspecifieddeviceThe421

fileinlocatedarecodeserrortheseforsymbolsThe errno.h.
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PKI_GET_DEVTBL
The PKI_GET_DEVTBL istabledeviceThedevice.IPI-3/HIPPIanoftabledevicethereturnsrequest

structureinreturned hpi3_tab theindefinediswhich, sys/hpi3.h file.

thetoargumentThe ioctl structuretopointeraiscallsystem pki_ctl theindescribed,
esys/pki_ctll.h Thefile. pki_packet structureoffield pki_ctl topointeratosetbemust
structure hpi3_tab The. pki_device structureoffield pki_ctl theofnamethetosetbemust
device.

thisissuecanYou ioctl device.requestthetoonly

table:devicetheforrequestaissuetohowshowsexamplefollowingThe

/*
evd1d,icedevforletabicedevPIHIP-3/IPItheGet*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in

.h>rno<erdeclu#in
>k.hpacs/e<sydeclu#in

.h>pi3s/h<sydeclu#in
.h>pi3nths/c<sydeclu#in
.h>ctlki_s/p<sydeclu#in

n()mai
{

;ctll_ctpkiuctstr
;tabab3_thpiuctstr

fd;int

/*
icedevtuesreqthenOpe*

*/
{)0<))DWRO_RQ,_REPI3n(Hope=fd((if

);"icedevtuesreqthenopetoeabl"Un(rorper
o);rrnt(eexi

}

tab*)&rd(wo=etacki_p.pkctl
0=ceevii_d.pkctl

);v")1de("dlenstr",dev"d1ce,evii_d.pkctl*)&ar(chy(ncpstr

{)0<)l&ctBL,EVTT_D_GEPKIfd,tl(ioc(if
);le"tabicedevthegettoeabl"Un(rorper
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}

;fd)se(clo
}

theoccurred,haserrornoIf ioctl bewillcodeerrortheoccurred,haserroranIf0.bewillcodereturn
decimal):(incodesfollowingtheofone

EFAULT space.addressuser’stheoutsidepointsspecifiedaddressAn14
EPKI_IOCTL_REQT 415 ioctl type.devicetheforvalidnotis
EPKI_NO_DEVICE configuration.theinnotisspecifieddeviceThe421

fileinlocatedarecodeserrortheseforsymbolsThe errno.h.

PKI_GET_OPTIONS

The ioctlPKI_GET_OPTIONS areoptionsTheoptions.driverpacketIPI-3/HIPPIthereturnsrequest
structureinreturned pki_option theindefinediswhich, sys/pki_ctl.h areoptionsFivefile.

driver.thefromreturned

Field pki_max_async forenabledbemaythatresponsesasynchronousofnumbermaximumthedefines
Fielddevice.individualan pki_max_list_cmd requestslistcommandofnumbermaximumthedefines

Fielddevice.individualanforstackedbemaythat pki_max_iop_proc ofnumbermaximumthedefines
Fieldconcurrently.deviceIOPanopencanthatprocesses pki_max_non_cmdlst maximumthedefines

fieldon,istracingdriverpacketIfdevice.aforstackedbemaythatrequestslistnoncommandofnumber
pki_tracing off.isit0,tosetisitif1;tosetis

commandIPI-3/HIPPItheuseoptions,thedisplayTo hpi3_stat optionwith(8) -o:

-otat3_shpi

options:theforrequestaissuetohowshowsexamplefollowingThe

)4(HPI3)4(HPI3

SR94 – 2014



/*
sionoptPIHIP-3/IPItheGet*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in

.h>rno<erdeclu#in
.h>ctlki_s/p<sydeclu#in
.h>pi3nths/c<sydeclu#in

n()mai
{

;ionoptntio_oppkiuctstr

fd;int

/*
icedevtuesreqthenOpe*

*/
{)0<))DWRO_RQ,_REPI3n(Hope=fd((if

);"icedevtuesreqthenopetoeabl"Un(rorper
o);rrnt(eexi

}

{)0<)ntio&op,ONSPTIT_O_GEPKIfd,tl(ioc(if
;s")ionoptthegettoeabl"Un(rorper

}

;fd)se(clo
}
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theoccurred,haserrornoIf ioctl bewillcodeerrortheoccurred,haserroranIf0.bewillcodereturn
decimal):(incodesfollowingtheofone

EFAULT space.addressuser’stheoutsidepointsspecifiedaddressAn14
EPKI_IOCTL_REQT 415 ioctl type.devicetheforvalidnotis

fileinlocatedarecodeserrortheseforsymbolsThe errno.h.

PKI_RECEIVE

The ioctlPKI_RECEIVE packetIPI-3/HIPPIthefrompacketresponsenexttheacquiretousedisrequest
driver.

thetoargumentThe ioctl structuretopointeraiscall pki_ctl theindefinediswhich,
sys/pki_ctl.h Thefile. pki_packet structureoffield pki_ctl bufferatopointeratosetbemust

Theresponse.IOPIPI-3/HIPPIthereceivetoenoughlarge pki_nbytes structureoffield pki_ctl must
buffer.theofsizethetosetbe

met:areconditionsfollowingtheifonlyreturnedbewillpacketA

• enabledbemustinterfacepacketThe

• availablebemustpacketresponseA

• packettheaccommodatetoenoughlargebemustspacebufferThe

thisissuecanYou ioctl devices.IPI-3anddevicesIOPtoonly

routinelibraryCtheusemayYou ipi_get_pkt aissuesthenandcreatesroutineThispackets.acquireto
ioctlPKI_RECEIVE thanothererroranorobtainedispacketauntilrequest EPKI_NO_PACKETS is

available,notispacketresponseaWhenreceived. EPKI_NO_PACKETS returned.codeerrortheis

packet:IOPanreceivetohowshowsexamplefollowingThe

)4(HPI3)4(HPI3

SR96 – 2014



/*
ketpacIOPaneeivRec*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in

.h>rno<erdeclu#in
>k.hpacs/e<sydeclu#in
h>kk.pacs/e<sydeclu#in
.h>pi3nths/c<sydeclu#in
.h>ctlki_s/p<sydeclu#in

n()mai
{

;ctll_ctpkiuctstr

;ZE]_SIPKTI3_[HPpktrcha

ly;repint
fd;int

/*
icedev-3IPIthenOpe*

nalsigforersistregtthaetinrouyrarlibaisen_opipi*
ketpacthesbleenae,filicedevthensopeIG,T_S_PKIPI*

.verdrithehwitIGT_S_PKIPInalsigersistregand,aceerfint*
*/

{)0<))v"1de3/dhpiev/"/den(_opipi=fd((if
);"peni_o"ip(rorper

1);t(-exi
}

ketpacadsen...
/*

.ketpacseponresaforverdrithelPol*
*/

);ESIZKT_3_PHPI,pktro(bze

kt*)prd(wo=etacki_p.pkctl
E;SIZKT_3_PHPI=esbyti_n.pkctl

{(1)lewhi
();offsig

);l&ctVE,CEI_REPKIfd,tl(ioc=lyrep
))ETSACKO_PI_NEPK!=rno(er||ply!re(if

ak;bre

)4(HPI3)4(HPI3

SR– 972014



);se(pau
}

);on(sig
.
.

;fd)se(clo
}

theoccurred,haserrornoIf ioctl bewillcodeerrortheoccurred,haserroranIf0.bewillcodereturn
decimal):(incodesfollowingtheofone

EFAULT space.addressuser’stheoutsidepointsspecifiedaddressAn14
EPKI_TOO_LARGE theaccommodatetoenoughlargenotisbufferresponseThe403

packet.response
EPKI_NOT_ENABLED enabled.beennothasinterfacepacketThe406
EPKI_IOCTL_REQT 415 ioctl type.devicetheforvalidnotis
EPKI_RESPBUF_LOST lost.wasbufferresponseainreturnedpackettheofpartThat429

fileinlocatedarecodeserrortheseforsymbolsThe errno.h.

PKI_SEND

The PKI_SEND driver.packetIPI-3/HIPPIthetopacketsrequestsendtousedisrequest

thetoargumentThe ioctl structuretopointeraiscallsystem pki_ctl theindescribed,
sys/pki_ctl.h Thefile. pki_packet structureoffield pki_ctl validatopointeratosetbemust

Therequest.IOPIPI-3/HIPPI pki_nbytes structureoffield pki_ctl theofsizethetosetbemust
exceedcannotpackettheofsizeThepacket.requestIPI-3/HIPPI EPAK_MAXLEN.

met:areconditionsfollowingtheifonlyacceptedbewillpacketThe

• enabledbemustinterfacepacketThe

• limitrequesttheexceedcannotrequestThe

• coderequestEIOPvalidabemustcoderequestThe

• devicetheforvalidbemustrequestThe

• startedbealreadymustdriverIOPThe

theindefinedformataofbemustpacketrequestThe sys/epackk.h file.

thisissuecanYou ioctl devices.IPI-3anddevicesIOPtoonlyrequest

routinelibraryCtheusemayYou ipi_put_pkt packets.sendto

)4(HPI3)4(HPI3
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packet:IOPansendtohowshowsexamplefollowingThe

/*
ketpaciopandSen*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in

.h>rno<erdeclu#in
>k.hpacs/e<sydeclu#in
h>kk.pacs/e<sydeclu#in
.h>pi3nths/c<sydeclu#in
.h>ctlki_s/p<sydeclu#in

n()mai
{

;*pkckkepa
;ctll_ctpkiuctstr

;ZE]_SIPKTI3_[HPpktrcha

fd;int

/*
icedev-3IPIthenOpe*

nalsigforersistregtthaetinrouyrarlibaisen_opipi*
ketpacthesbleenae,filicedevthensopeIG,T_S_PKIPI*

.verdrithehwitIGT_S_PKIPInalsigersistregand,aceerfint*
*/

{)0<))v"1de3/dhpiev/"/den(_opipi=fd((if
);"peni_o"ip(rorper

1);t(-exi
}

/*
tuesreqIOPtheateCre*

*/
);ESIZKT_3_PHPI,pktro(bze

kt;*)pkack(ep=pk
AM;TREN_SOPEEK_=stque_re.ekeamstren__op>ekpk-

/*
t.uesreqthedSen*
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*/
k*)prd(wo=etacki_p.pkctl

);eamstren__op(ekeofsiz=esbyti_n.pkctl

{)0<)l&ctND,_SEPKIfd,tl(ioc(if
");ketpacthedsentoeabl"Un(rorper

}

;fd)se(clo
}

theoccurred,haserrornoIf ioctl bewillcodeerrortheoccurred,haserroranIf0.bewillcodereturn
decimal):(incodesfollowingtheofone

EFAULT space.addressuser’stheoutsidepointsspecifiedaddressAn14
EINVAL through1rangetheinnotislengthpacketThe22 EPAK_MAXLEN.

istypememorythetransfer,dataarequiresthatrequestaonOr,
valid.not

EPKI_ASYNCH_LIM maximumthethanresponsesasynchronousmoreenableCannot404
allowed.

EPKI_INVAL_CODE valid.notisspecifiedcodeRequest405
EPKI_NOT_ENABLED enabled.notisinterfacePacket406
EPKI_REQ_LIM allowed.requestsofnumbermaximumtheExceeded407
EPKI_BAD_RESYNC thatcoderesynchronizeawithissuedwasrequestlistcommandA408

listcommandlasttheofcoderesynchronizethematchnotdoes
response.

EPKI_NO_START started.beennothasdriverIOPThe409
EPKI_REQT_TYPE type.devicetheforvalidnotisspecifiedcodeRequest414
EPKI_IOCTL_REQT 415 ioctl type.devicetheforvalidnotis
EPKI_IOP_SEND IOP.thetopacketthesendnotcoulddriverpacketThe416
EPKI_DEVS_ACTIVE device.activeanhasthatdriverIOPanstopCannot418
EPKI_CMDLIST_LIM allowed.requestslistcommandofnumbermaximumtheExceeded430

fileinlocatedarecodeserrortheseforsymbolsThe errno.h.

PKI_SIGNO

The PKI_SIGNO driverpacketthewhenuserthetosentbewillthatsignalaforregistertousedisrequest
IOP.thefromresponseareceives

thetoargumentThe ioctl structuretopointeraiscallsystem(2) pki_ctl theindescribed,
sys/pki_ctll.h Thefile. pki_signo structoffield pki_ctl number.signalthetosetbemust
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(signalaforregisteringBefore PKI_ENABLE packets.enablemustyou),

devices.IPI-3ordevicesIOPtoonlyrequestthisissuecanYou

driver.packettheusingbysignalaregistertorequestaissuetohowshowsexamplefollowingThe

/*
.verdriketpacthengusibynalsigaeristReg*

*/

>s.hypes/t<sydeclu#in
>l.hcnts/f<sydeclu#in
h>al.igns/s<sydeclu#in

.h>rno<erdeclu#in
.h>ctlki_s/p<sydeclu#in

n()mai
{

;ctll_ctpkiuctstr

fd;int

*/nalsigeablail-avketpactheforeristReg/*

{)0<)0IG,T_S_PKIPIEG,L_RSCT(ctlsig(if
o);rrnt(eexi

}

*/icedevthenOpe/*

{)0<)DWRO_R",dev/d1pi3v/i/den("ope=(fd(if
);"icedevthenopetoeabl"Un(rorper

o);rrnt(eexi
}

E)ABL_ENPKIe(sesketpacbleena...

IG;T_S_PKIPI=nosigi_p.pkctl
{)0<)l&ct,GNO_SIPKIfd,tl(ioc(if

");nalsigaforeristregtoeabl"Un(rorper
}

;fd)se(clo
}
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theoccurred,haserrornoIf ioctl bewillcodeerrortheoccurred,haserroranIf0.bewillcodereturn
decimal):(incodesfollowingtheofone

EFAULT The14 ioctl addressuser’stheoutsidepointsspecifiedargument
space.

EINVAL NSIG.to0rangethewithinnotisspecifiednumbersignalThe22
EPKI_NOT_ENABLED enabled.beennothasinterfacepacketThe406
EPKI_IOCTL_REQT 415 ioctl type.devicetheforvalidnotis

fileinlocatedarecodeserrortheseforsymbolsThe errno.h.

ALSOSEE

hpi3_clear(8), hpi3_config(8), hpi3_option(8), hpi3_start(8), hpi3_stat(8),
hpi3_stop thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022
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NAME

hpm – interfaceMonitorPerformanceHardware

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

awithinactivitiescertaincountsthat(HPM)MonitorPerformanceHardwareacontainssystemsPVPCray
countersperformancethereaduseraletinterfacesdriverHPMThemode.userinexecutingisitwhenCPU

ischangenumbergroupNonumber.groupmonitordifferentatochangeorprocessesofgroupsthefor
series.T90CRAYandC90CRAYtheonsupported

devices:minorthreefollowingthesupportsdriverHPMThe

/dev/hpm process.currenttheaboutdatareturns0;deviceMinor

/dev/hpm_mult thatprocessesotheranyandprocesscurrenttheaboutdatareturns1;deviceMinor
process.currentthewithgroupmultitaskingainbeenhaveorare

/dev/hpm_all orrunningarethat(systemwide)processesallaboutdatareturns2;deviceMinor
disconnected.beenhave

thesupportsdriverHPMThe ioctl(2), open and(2), read Thecalls.system(2) read callsystem(2)
onlyreturns hpm)sizeof(struct and1,and0devicesminoronbytes (sizeof(struct
NCPU)*hpm) iserroranthis,thanfewerisbytesofnumberrequestedtheIf2.deviceminoronbytes

truncated.isrequesttherequested,isthisthanmoreIfreturned.

theofformattheseries),T90CRAYandC90CRAY(exceptsystemsPVPCrayOn ioctl asisrequest
follows:

>m.h/hpsys<declu#in

tl(ioc fildes T,MSE,HP group)

validonlyThe ioctl arerequests HPMSET torequiredispermissionSuper-user2.and0deviceminoron
anperform HPMSET 2.deviceminoron HPMSET Validselected.groupHPMtheargumentanasaccepts

3.or2,1,0,aregroupsHPM HPMSET togroupHPMglobaltheofvaluethechanges2deviceminoron
globaltheintoputaregroupHPManchosenexplicitlynothavethatprocessesAllspecified.groupthe

group.globalthefordefaulttheis1Groupconnected.aretheytimenextthegroup

follows:asarecallssystemtheforerrorspossibleThe

EFAULT field.userthewithinentirelynotisbufferreadtheifReturned

EINVAL iforsmall,tooisbufferreadtheifrange,allowabletheoutsideisgroupselectedtheifReturned
an ioctl thanothercall HPMSET issued.is
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ENXIO or1,0,thanotherdeviceminoraiforseriesJ90CRAYthethanotheronrequestedifReturned
anonrequestedis2 open(2), close or(2), read is2or0thanotherdeviceminoraifor(2),

anonrequested ioctl.

EPERM anifReturned HPMSET super-userhavenotdoesusertheandtriedis2deviceminoron
permissions.

NOTES

theforExceptHPM.thesupportsthatmainframeanyoncountersthemaintainsalwayssystemThe
isnumbergroupthealthough1,groupinstartsusuallyprogramuseraseries,T90CRAYandC90CRAY

group.globalthesettingbyoverriddenbecanandparentthefrominherited

timeexecutionofaccountingseries),T90CRAYandC90CRAYthefor(exceptsystemsPVPCraytheOn
groupThesemaphore.aonwaitingspenttimeforchargenotdoesprogramsmicrotaskedandautotaskedfor

ainrunsprogrammicrotaskedorautotaskedanIfinformation.thisgainto1grouptodefaultsnumber
forchargingavoidtonecessaryinformationthehavenotdoessystemthegroup,HPMdifferent

1thanothergroupawithprogrammicrotaskedorautotaskedanrunningTherefore,time.wait-semaphore
series,T90CRAYandC90CRAYtheOnprogram.thefortimesexecutionnonrepeatableshows

included.alwaysistimewait-semaphore

J90CRAYtheandseriesT90CRAYandC90CRAYthebetweendifferscountediswhatofdefinitionThe
mainframe.yourformanualdescriptionfunctionaltheseeinformation,moreForseries.

FILES

/dev/hpm

/dev/hpm_all

/dev/hpm_mult

/dev/MAKE.DEV

/usr/include/sys/hpm.h

ALSOSEE

hpm thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

ioctl(2), open(2), read thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

hpmall thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

ApplicationsVectorParalleltoGuide SGpublicationResearchCray, – 2182
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NAME

hsx – interfaceChannelCommunicationsExternalHigh-speed

IMPLEMENTATION

seriesELCRAYandseriesJ90CRAYexceptsystemsResearchCrayAll

DESCRIPTION

The hsx (orinterface hsx Channel.Communications(HSX)ExternalHigh-speedadrivesdriver)
theuseprocessesApplication hsx UNICOSstandardtheofmeansbydriver close(2), ioctl(2),

listio(2), open(2), read(2), reada(2), write and(2), writea specialtheofEachcalls.system(2)
theinfiles /dev/hsx channel.HSXoutputorinputonerepresentsdirectory

format:followingthehavenamesfileHSXconvention,By

sxv/h/de n i/ xx
sxv/h/de n/oxx

n numberchannelPhysical

i channelInput

o channelOutput

xx numberchannelLogical

writeandreadbothusesapplicationtheIfopened.bemustchanneloneonlydirection,oneinoperationFor
inputanononlyvalidisoperationreadAchannel.outputanandinputanbothopenmustitoperations,
isprocessusertheraw;isI/OHSXAllchannel.outputanononlyvalidisoperationwriteachannel;

mustbuffersUserchannel.theandbufferuserthebetweendirectlymovesdataasmemoryinlocked
bytes.8ofmultipleabemustlengththeirandword-aligned,betherefore

ChannelsHSXSharedandDedicated
The hsx eachtoassignedismodeTheshared.anddedicatedoperation:ofmodestwosupportsdriver

aatopenchannelthathavecanprocessoneonlydedicated,ischannelaIfconfigured.isitwhenchannel
onprotocolaenforcesdriverThechannel.HSXoneusecanprocessesseveralshared,ischannelaIftime.

message.incomingeachofdestinationthedeterminetoitallowsthischannel;sharedthe

storagesolid-stateSSDwithchannelsHSXthewriteandreadtoconfiguredarethatsystemsY-MPCRAY
PVPCrayonchannelsHSXconfiguringoninformationmoreForchannels.sharedsupportnotdobuffers

seesystems, GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304.

HSX ioctl Requests
Several ioctl format:followingthehaveTheyavailable.arerequests

>x.hs/h<sydeclu#in
(tlioc fildes, command, arg)

g;*arohxiuctstr
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validThe ioctl follows:asarerequests

HXC_CLR channels.dedicatedtorestrictedisrequestThischannel.outputtheonsignalclearaSends

HXC_EXC dedicatedtorestrictedisrequestThischannel.inputtheonsignalexceptionanSends
channels.

HXC_GET theinthemstoressettings;parameterdrivercurrenttheGets hxio byreferencedstructure
arg.

HXC_SET byreferencedstructurethefromparametersdriverSets arg.

HXC_WFI signalexceptionorchannel)inputan(fromsignalclearauntilblocksinterrupt:forWaits
thereceived,beenalreadyhassignalchanneltheIfreceived.ischannel)outputan(from

channels.dedicatedtorestrictedisrequestThisimmediately.returnsrequest

The hxio fields:followingthecontainsstructure

flagsintunsigned Theoperation.channelcontrolthatFlags flags driver’sthecontrolsfield
follows:asdefinedarefieldflagstheinbitsTheoptions.

HXCF_ACM orchannel)outputan(formodecheckbytealternativetheSets
channel).inputan(forSECDEDdisables

HXCF_DBG discarded.isdatatheoperations,writeOnmode.debugSets
debugInundefined.isdatainputtheoperations,readOn

HSXtheonI/Oactualexcepteverythingdoesdriverthemode,
presentbetohavenotdoeshardwarechannelHSXchannel.

used.betomodethisfor

HXCF_DED processesothernomode;dedicatedinopenischannelThe
theinvaluetheset,isflagthisIfchannel.thesharemay path

Themeaningless.isfield ioctl request HXC_GET tousedis
Theflag.thisset ioctl request HXC_SET flag.thisignores

HXCF_DOWN Ifusers.othertounavailableischanneltheset,isbitthisIf
ischanneltheWhenavailable.ischanneltheclear,isbitthis

errorthereturnsdriverthedown, ENXIO thatPrograms.
aissueshouldchannelthereconfigure close request

theafterimmediately ioctl channelthereopenthenrequest,
theinsetisbitThiselse.anythingdototryingbefore ioctl

request HXC_SET channel.dedicatedaon HXC_SET ais
flag.read-only

errint theseeerrors,HSXoflistaforrequest;lastthefromstatuserrorDetailed
section.MESSAGES

pathint on(ignoreddevicefornumberpathLogical HSC_SET).

tmointunsigned seconds).(invalueTime-out
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listio FeaturesSpecial
The hsx theinusedbetoflagstwodefinesdriver li_drvr theoffield listreq (seestructure
listio ):(2)

HXLI_CHD suppressesdrivertheset,isflagthisWhenchained.isdatauserthateffect,inIndicates,
allowsorchannel)outputan(forentrylistcurrenttheofendtheatsignalend-of-blockthe

channel).inputan(forentrylistnexttheintooverflowtoblockdatainputcurrentthe

HXLI_STRB (Ablock.aismemory)(instrideeachthatSpecifies stride startthefromdistancetheis
dedicatedononlyvalidisflagThissection.)nexttheofstartthetodataofsectiononeof

thangreaterisentrylistainstridesofnumberthewhenonlymeaningfulisandchannels
theWhen1. HXLI_STRB set,isflag HXLI_CHD ignored.is

thewhichinoperationreadaduringsignalend-of-blockanencountersdrivertheIf HXLI_CHD set,isflag
0oflengthdataawithcompletewilloperationsreadSubsequentuser.thetoreturnedisindicationerrorno

theuntil HXLI_CHD theissuesusertheIfcleared.isflag ioctl request HXC_GET statusthecheckto
theoperation,readchainedaafter err theoffield hxio codeerrorthetosetisstructure HXST_EOB,

processed.wasrequestreadlastthebeforearrivedsignalend-of-blockanthatindicating

is,(thatoperationreadunchainedaonsignalend-of-blockandetectednothasdrivertheIf read(2),
reada or(2), listio thewith(2) HXLI_CHD thecompletes,operationreadthetimethebyclear)flag

ofsizethetoequalisuserthetoreturnedcountbyteTheblock.theofportionunreadthediscardsdriver
inreturnediscodeerrornoandbuffer,the errno theissuesusertheIf. ioctl request HXC_GET to

theoperation,readunchainedaafterstatusthecheck err theoffield hxio codeerrorthetosetisstructure
HXST_LONG discarded.wasremaindertheandreadnotwasblockentirethethatindicating,

theusingWhen listio onemaketobufferonethanmorecombinetochannelssharedonfeaturechaining
sametheinbuffersallincludemustusertheblock,data listio thethatensureis,Thatcall.system(2)

HXLI_CHD theinclearisflag li_drvr eachinchannelHSXanforitemlasttheoffield listio call.(2)
betweenswappedisprocessusertheifchanneltheondatacorruptorlostcausecanthisdotoFailure

requests.

ProtocolHSX
The hsx logicalaassignsdriverthechannels,sharedOnchannels.dedicatedonprotocolnoenforcesdriver

Thechannel.sharedtheonconfigureddeviceeachtovaluepath ioctl request HXC_GET thereturns
theinchannelsharedaforvaluepathlogical path theoffield hxio structure.

receivingandsendingtheofvaluespathlogicalthecontainsthatwordawithbeginmustdataofblockEach
theindefined(asformatfollowingthehavemustwordfirstThechannels. sys/hx.h file):include

{drhxhuctstr
*/verdribydusenot/*;:32sedunuintedignuns
*/sresaddonatitindes/*;:16tointedignuns
*/sresaddrcesou/*;:16mfrointedignuns

};
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meanings:followingthehavefieldsTheseword.theinfieldstwoonlyusesdriverThe

to incomingeachinfieldthisatlooksdriverThemessage.thereceivetochanneltheIdentifies
thisinnumberthetoassignedchannelthereadingprocessthetoblockthedeliversandblock

field.

from fieldthischannel,outputanonmessageaInmessage.thesendingchanneltheIdentifies
infilespecialthetotimeconfigurationatassignedvaluethecontains /dev therepresentsthat

device.

thesetmustprocesssendingThechannels.HSXsharedontemplatethisfitsthatprotocolanyusecanYou
to theinfield hxhdr destinationthereadingisprocessnoIfaddress.destinationcorrectthetostructure

nointerval,timethisDuringtime.ofperiodaafterblockthediscardsdriverthedata,incomingfordevice
channel.HSXtheonflowcandata

FeatureLoopbackSoftware
The hsx loopbacksoftwareThecodes.applicationdebugtofeatureloopbacksoftwareacontainsdriver

theonworksfeature /dev channels.loopbacksoftwareHSXasconfiguredarethatfilesHSX

(channeleven-numberedanpairs;incomechannelsLoopback n channelodd-numberedanwithpairedis)
(n onesimulateschannelsofpairAchannel.eventheonreadbecanchanneloddtheonwrittenData+1).

configuration.loopbackincabledchannelsHSXofset

MESSAGES

The hsx incodeserrorfollowingtheofonereturnsdriver errno andcodeserrorTheerror.fatalaon
follows:asaremeaningstheir

EFAULT An ioctl address.argumentbadaspecifiedrequest

EINVAL andconfigurationsysteminErrorserror.parameterfataladetectedhassoftwaredriverThe
error.thiscausecaninvocationcallsysteminerrorsuser

EIO error:thiscausecanconditionsfollowingtheofOne

• activewasI/OasynchronouswhileclosedchannelHSXtheoroccurrederrorI/OfatalA
a(on read or(2) write call).system(2)

• a(onbufferinputtheforlongtoowasblockdataA read overflowedorcall)system(2)
a(onchannelthe write call).system(2)

• a(onouttimedrequestI/OAn read or(2) write call).system(2)

theinavailableisstatuserrordetailedThe err theoffield hxio field,thisreadtostructure;
theuse ioctl request HXC_GET.

ELATE out.timedrequestinputAn

ENXIO an(onunavailableischannelHSXThe open a(onopennotischanneltheorcall),system(2)
close resource.someallocatenotdidIOPthethatmeancancodeThiscall).system(2)
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theusingbyretrievedisstatuserrordetailedtheerror,fatalanyAfter ioctl request HXC_GET driverThe.
theincodeserrorreturns err theoffield hxio structure.

HXST_ABRT only).(outputabortChannel

HXST_BUF operation.openonunavailablebufferI/OIOS

HXST_CHAN error.configurationbycausedIOS;tonumberchannelbadgaveCPU

HXST_CLR only).channel(inputreceivedpulseClear

HXST_DATA only).(inputdatalostorerrorSECDED

HXST_DBG occur).never(shouldfaultdriveraindicateserror;modeDebug

HXST_EOB only).(inputend-of-blockUnexpected

HXST_FLGS occur).never(shouldfaultdriveraindicatesmatch;notdoflagsBuffer

HXST_FMEM operation.openonunavailablememoryfreeIOS

HXST_FNC occur).never(shouldfaultdriveraindicatescode;functionIllegal

HXST_HISP targetwrongorerrorconfigurationbycausedIOP;thistochannelhigh-speedNo
memory.

HXST_LLEN occur).never(shouldfaultdriveraindicateslong;toolengthTransfer

HXST_LONG only).(inputreceivedblockLong

HXST_MOS only).mode(debugoperationopenonunavailablebufferMOS

HXST_NDEV signal).(hardwarechanneltheonpresentdeviceNo

HXST_OK 0).(binaryerrorNo

HXST_OPEN occur).never(shouldfaultdriveraindicatesopen;notisChannel

HXST_OVER only).(inputerrorData-overrun

HXST_TM occur).never(shouldfaultdriveraindicatestype;memorytargetBad

HXST_TMO out.timedRequest

HXST_XDT only).(outputtransferduringreceivedpulseException

HXST_ZLEN occur).never(shouldfaultdriveraindicates0;islengthBuffer

FILES

/dev/hsxn/ filesspecialchannelHSX*

/usr/include/sys/hpacket.h

/usr/include/sys/hx.h

/usr/include/sys/hxsys.h
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ALSOSEE

close(2), ioctl(2), listio(2), read(2), reada(2), write(2), writea thein(2) SystemUNICOS
ManualReferenceCalls SRpublicationResearchCray, – 2012

hsxconfig(8), mknod thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

hy – interfaceadapterHYPERchannel

IMPLEMENTATION

seriesJ90CRAYexceptsystemsPVPCray

DESCRIPTION

IOS.thetoconnectedadaptersHYPERchannelNSCforinterfaceanprovidesdriverHYPERchannelThe
interfacesVMEand(FEIs)interfacesfront-endResearchCrayforusedisalsodriverHYPERchannelThe

seeinformation,moreForIOS.thetoattached fei and(4) vme UNICOSstandardacceptsdriverThe(4).
close(2), listio(2), open(2), read(2), reada(2), write and(2), writea alsoitcalls;system(2)
accepts ioctl requests.(2)

format:followingtheinarenamesfilespecialHYPERchanneltheconvention,By

/ommv/c/de address/lpnn

address channeltheandnumber,IOSthetype,interfacetheelements:threeofcomposedisaddressThe
character:onebyindicatedistypeinterfaceTheoctal).(innumber f (FEI), n or(NSC), v

whichtochanneloctaltheisnumberchannelThe1.or0eitherisnumberIOSThe(VME).
IOS.specifiedtheonconnectedisinterfacethe

nn 15).through(0devicethefornumberpathLogical

device.aacrosspathlogicaltheisnumberminorTheavailable.arepathslogical16toupdevice,eachFor
theusethatinterfacesnetwork3configuredhassitetheifexample,For hy forpathslogical16withdriver

theindevicefirsttheeach, comm_info typeof COMM_HYDRIVER The15.through0pathslogicaluses
47.through32usesdevicethirdThe31.through16pathslogicalusesdevicesecond

anwithfailssodotoattemptAnyopen.alreadyisitwhendeviceminoraopencannotYou EBUSY error.

theusecanYou ioctl requests HYGET and HYSET Kernel-levelIOS.theforparameterschangeto
theusecanroutines HYKGET and ioctlHYKSET returnToIOS.theforparameterschangetorequests

theusestatus,HYPERchannelanddriverofkindsvarious HYSTAT definedaresubfunctionsThefunction.
thein npstat instructure sys/hy.h thattospecificisandstatusdriver’sIOStheisstatuslastThe.

Thedriver. ioctlHYHLTIO Becauserequests.I/Opacketdriveroutstandinghalttousersallowsrequest
asynchronouswithonlyitusecanyouI/O,theissuedthatprocesssamethebyissuedbemustrequestthis

I/O.
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The ioctl theindefinedisstructure sys/hy.h follows:asfile,include

{tatnpsuctstr
*/esizadatdateociassmimumax/*;madint
*/teoutimtewri/*o;wtmint
*/teoutimdrea/*o;rtmint
*/uequetoessagmesutinp/*;inqint
*/teduesreqhpatrpteada/*h;patint
*/etimseponrestlas/*;lrtint
*/IOSmfrournretorerrketpacNtlas/*rr;npeint
*/ionratopetlasthenwheyonllid(va/*
*/or)erranedurnret/*
*/s.htatnpsseeonctifunsubtussta/*nc;sfuint
*/rntepoiferbuftussta/*uf;*sbrcha

;}

mad thethatsizemessagetheonlimitaplacesparameterthiswords);(insizedataassociatedMaximum
expects.IOS

wtmo time-out.Write

rtmo toupqueuesIOSTheoperations.writeandreadbothforsecond)aoftenths(intime-outRead
read.nothasmainframethethatadapterthefrominputdiscardingbeforemessagesfour

inq canprocessAqueue.tomessagesfourtoupspecifytoprocessaallowsqueue;tomessagesInput
unused.currentlyisThisnumber.deviceminorspecificarequest

path path.Adapter

lrt device.minorthisforIOSthefromreceivedwaspacketlastthesincetimethetime;responseLast

nperr oflistaForerror.anreturnsoperationI/OlastthewhenonlyvalidIOS;thefromstatuserrorLast
theseemeaning,theirandIOSthefromcodesresponseerror nperr subsection.Values

sfunc thewithconjunctioninonlyusedused;betosubfunctionstatisticsThe ioctlHYSTAT request.

sbuf thewithconjunctioninonlyusedbuffer;statisticsdrivertheofaddressThe ioctlHYSTAT
request.

anusecanYou ioctl theafterrequest open firstthebeforeandoperation read or write tooperation
parameters.IOSthechange
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The read and(2) write fromdifferdriverHYPERchannelthetoprocessabyissuedcallssystem(2)
typical read and(2) write abemustdatatheofbytes64firstthethatinonlycallssystem(2)

follows:asdefinedispropermessageTheproper.messageHYPERchannel

{mpuctstr
*/dworltroconNSC/*];l[2troconrcha
*/ecodessaccNSC/*2];de[acorcha
*/rpteadaonatitindesNSC/*2];to[rcha
*/rpteadarcesouNSC/*];m[2frorcha
*/sterameparNSC/*;56]am[parrcha

;}

documentation.NSCinavailablearefieldspropermessageofcontentstheofdetailsThe

aIf read anperiod,time-outthewithinsatisfiednotiscallsystem(2) ELATE aIfreturned.iserror
write time-outthebyallowedtimetheinperiodicallyretriedisitcompleted,becannotcallsystem(2)

anbeforeperiod ELATE Areturned.iserror close Adevice.minortheclosescallsystem(2) CEIO error
calls.systemoutstandinganyterminates

nperr Values
ofvaluespossiblethelisttablesfollowingThe nperr always0ofresponse(adriverIOStoaccording,

means " errorno ").

drivers:N-packetallformeaningsassociatedthehavevaluesstatusoctalfollowingThe

DefinitionValue

03 order.requestN-packetconcerningerrorProtocol

04 path.orowner,channel,Bad

05 code.functionBad

11 available.notmemoryorpath,channel,activity;createCannot

12 processing.requestconfigurationonError

54 terminated.Path

drivers:FEIforonlymeaningsassociatedthehavevaluesstatusoctalfollowingThe

DefinitionValue

40 big.tooor0islengthMessage

41 time-out.Read

43 time-out.Write

44 error.sequenceWrite

50 subfunction.orfunctionIllegal

52 create.cannotavailable;notmemorylocalorMOS
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53 error.selectPort

54 terminating.Driver

56 big.tooisreaddatashort;tooisreadMessage

57 input.forCPUinallocatedspaceInsufficient

60 received.errorParity

61 error.sequenceRead

drivers:NSCandVMEforonlymeaningsassociatedthehavevaluesstatusoctalfollowingThe

DefinitionValue

36 destination.loopbackforavailablenot0Path

41 time-out.Read

43 time-out.Write

45 write.loopbackforreadNo

51 message.writeinIDadapterremoteNo

52 available.notmemorylocalorMOS

57 input.forCPUinallocatedspaceInsufficient

50 subfunction.orfunctionIllegal

56 valid.notiswriteonspecifiedlengthTransfer

60 error.writeLoopback

62 N-packet.ingivenaddressCPUBad

drivers:VMEforonlymeaningsassociatedthehavevaluesstatusoctalfollowingThe

DefinitionValue

42 time-out.channelInput

44 error.sequenceOutput

52 activity.createCannot

53 time-out.channelOutput

57 expected.butpresentnotdataorsize,badmessageerror,Parity

drivers:NSCforonlymeaningsassociatedthehavevaluesstatusoctalfollowingThe

DefinitionValue

42 error.Read

44 available.isdataassociatednobutset,isflagdataAssociated

53 aborted.writeavailable;notadapterRemote
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61 read.dataafterchannelondataResidual

63 error.sequenceInput

64 error.parityInput

interconnect(12-MbytedriversCOMMformeaningsassociatedthehavevaluesstatusoctalfollowingThe
drivers):specification

DefinitionValue

20 time-out.requestI/OCPU

21 error.codefunctiondetectedDriver

22 progress.interminationDriver

23 CPU.byallocatedspaceInsufficient

30 valid.notisdetectedblockParameter

31 valid.notisdetectedData

32 time-out.Write

33 error.sequenceorparitydetectedDriver

34 time-out.channelI/O

35 channel).(inputOverrun

36 error.lengthTransfer

BUGS

supported.areadaptertheoffunctionsspecialnoCurrently,IOS.thefromavailablenotisstatusNSCThe

FILES

/dev/comm/*/*

/usr/include/sys/hy.h

/usr/include/sys/hysys.h

ALSOSEE

fei(4), vme(4)

ioctl(2), listio(2), read(2), reada(2), write(2), writea thein(2) ReferenceCallsSystemUNICOS
Manual SRpublicationResearchCray, – 2012
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NAME

inode – systemfileinode

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /inode theknowsprocessthewhendirectoryorfileatoaccessprocessesprivilegedallowssystemfile
Thesystem.fileaofnumberinodeanddevice /inode askedisitifbutstorageorfilesnohassystemfile

formtheofpathatranslateto /inode/ddd.iii.ggg.ff (where ddd number,devicetheis iii inodetheis
number, ggg andnumber,generationoptionaltheis ff flagsoflistoptionalanis r or w vnodethereturnsit),

generationcurrentthematchmustitprovidedisnumbergenerationtheIfdirectory.orfilespecifiedthefor
number.

thetoAccess /inode withsystemsforuserRootprocesses:privilegedtolimitedistranslationpath
activeanwithusersorsecurityUNIXtraditional secadm assignmentprivilegeusingsystemsforcategory

(PALs).lists

anExecuting ls or(1) readdir theon() /inode theonlyshowsdirectoryrootsystemfile "." and ".."
directories.

Since /inode elementpaththeoncesystems,fileothertopathaasonlyservesbutfilesorstoragenohas
thefollowing /inode apply.itemtargetthatforaccesssystemfileforrulesnormalthetranslated,is

CONFIGURATION

ancreateYou /inode steps:followingthewithsystemfile

calleddirectoryemptyanCreate1. /inode command:followingthewith

/inodemkdir

andscriptsmountsystemtheModify2. /etc/fstab thethatsofile /inode alwaysissystemfile
startup.systematmounted

fstab entry:

INODE/inode/inode

NOTES

theofimplementationanduseThe ioctl inchangetosubjectareentrythisindocumentedoperations(2)
UNICOS.ofreleasesfuture
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FILES

/inode/inode rootsystemfile

ALSOSEE

fstab(5)

mount thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

iosE – interfaceEmodelIOS

IMPLEMENTATION

EmodelIOSanwithsystemsPVPCray

DESCRIPTION

The /dev/iosE/* The(IOS-E).EmodelIOSthetointerfacetheasusedisdevice ioctl callsystem(2)
thetorequestsissues ioscntl driver.device

theexample,(forIOPparticularaspecifiesdeviceaofnumberminorThe /dev/iosE/iop.1.3 device
3).eiop1,clusterindicateswhich11,ofnumberminorahas

theforusedstructuresdifferentThe ioctl theindefinedarecallsystem(2)
/usr/include/sys/ioscntl.h follows:asdescribedaretheyandfile,include

*/orminmfrorstecluget/*77)&03>3))x>int((ut)((inx)er(ust_clgetefin#de
*/orminmfropeioget/*7)x&0t)((inx)op(_eigetefin#de

/*
ureuctstrntumeargtlIoc*

*/
{lcntiosuctstr

{onuni
i;int

;*cprcha
;*wpdwor

;*cffl_ccntiosuctstr
g1;_arios}

{onuni
i;int

;*wpdwor
g2;_arios}

g3;_ariosint
g4;_ariosint

};
*/sinedefcelenivaequldFie/*

ig1._ariosnosp__hiiosefin#de
ig2._arioselann_chiosefin#de

g3_ariosde_moiosefin#de
g4_ariostrge_taiosefin#de

cpg1._ariosth_paiosefin#de
wpg1._ariosnd_seiosefin#de
wpg2._ariosvecei_reiosefin#de

g3_arioshngt_leiosefin#de
cfg1._ariosigonfp_c_ioiosefin#de

/*
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.ureuctstrferbufGNFI_COGETIO_*
*/

{fl_ccntiosuctstr
*/sbittusstantiourafigcon/*s;atu_stiosint
*/arybintbooforenamhpatltiapar/*;AX]THM_PA[IOathotp_boiosrcha
*/IOPngusitlyrencursverdri/*;age_usiosint
*/IOPMUXtheforyonlidvalareldsfieinglowfolthe/*
*/bernumlnnechaeed-splow/*;wsp_loiosint

{uctstr
*/gflanope/*n;opeint
*/bernumlnnecha/*l;nnechaint
*/lnnechathefororymemgettarthe/*;gettarint
*/lnnechatheforemodingratope/*e;modint

2];sp[_hiios}
};

ways:followingtheinI/OfutureaffectrequestsConfiguration

IO_STOP guaranteednotisI/OCurrentprocessed.notbutqueuedisIOPtargetthetoI/ONew
complete.to

IO_ABORT rejected.isIOPtargetthetoI/OnewandcurrentAll

IO_RESTART IOPtargetthetoI/OqueuedAllrequeued.iscompletednothasthatI/OcurrentAny
processed.thenis

availableofdescriptionaisfollowingThe ioctl requests:

IO_SET_PATH IOPtargettheintolaterbootedbewillthatfilebinaryafornamepaththeSpecifies
theusingby IO_BOOT_IOP thatIOPatoonlydonebecanrequestThisrequest.

booted.beennothas

argument:Required

ios_path filebinaryboottheofnamepaththetoPointer

IO_SET_LOWSP thewhenonlydonebecanrequestThisnumber.channellow-speedtheSets
down.ischannellow-speed

argument:Required

ios_channel numberchannelLow-speed

IO_SET_HISP MUXIOPthewhenonlydonebecanrequestThisparameters.channelHISPtheSets
theandchannel,low-speedthethroughaccessibleandupisclusterspecifiedthefor

down.isHISP

arguments:Required

ios_hisp on.soandHISP,for1HISP0,for0ordinal;HISP

ios_channel number.channelHISP

)4(IOSE)4(IOSE
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ios_mode mode.channelHISP

ios_target memory.targetchannelHISP

IO_BOOT_IOP beenhavemustIOPtheboottousedfilebinaryTheIOP.specifiedtheBoots
previousabyspecified IO_SET_PATH request.

IO_DOWN_IOP thecausesThisstate.downatoIOPspecifiedtheSets IO_ABORT betocondition
IOP.targettheforset

IO_RDOWN_IOP thecausesThisway.restartableainstatedownatoIOPspecifiedtheSets
IO_STOP IOP.targettheforsetbetocondition

IO_UP_LOWSP thewhenonlydonebecanrequestThisstate.upantochannellow-speedtheSets
thecausesThisdown.ischannellow-speed IO_RESTART forsetbetocondition

previousabystoppedwerethatclustertheinIOPsthose IO_DOWN_LOWSP request.

IO_DOWN_LOWSP thewhenonlydonebecanrequestThisstate.downatochannellow-speedtheSets
thecausesThisup.ischannellow-speed IO_STOP thoseforsetbetocondition
requests.processingarethatclustertheinIOPs

IO_UP_HISP HISPthewhenonlydonebecanrequestThisstate.upantochannelHISPaSets
down.ischannel

argument:Required

ios_hisp on.soandHISP,for1HISP0,for0ordinal;HISP

IO_DOWN_HISP HISPthewhenonlydonebecanrequestThisstate.downatochannelHISPaSets
up.ischannel

argument:Required

ios_hisp on.soandHISP,for1HISP0,for0ordinal;HISP

IO_UP_INTER thecausesThisstate.upantochannelinter-IOPanSets IO_RESTART tocondition
previousaoftimetheatrequestsprocessingwasitifIOPforsetbe

IO_DOWN_INTER request.

IO_DOWN_INTER thecausesThisstate.downatochannelinter-IOPanSets IO_STOP betocondition
requests.processingisitifIOPforset

IO_ECHO IOP.anthroughmessageEchoes

arguments:Required

ios_send buffersendthetopointerWord

ios_receive bufferreceivethetopointerWord

ios_length messageechotheinwordsofNumber

IO_GET_CONFIG configuration.IOPanGets

argument:Required

)4(IOSE)4(IOSE
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ios_iop_config datathereceivetostructurebufferthetoPointer

standardthetoadditionIn ioctl (seecodeserror ioctl ancauseerrorsfollowingthe(2)), ioctl request
fail:to

[EFAULT] call.systemtopassedaddressBad

[EAGAIN] down.alreadyisthatchannelinter-IOPandowntoAttempt

[ENXIO] channel.inter-IOPanofconfigurationallowsthatstateainnotisIOPorMUXIOP

[EBUSY] anotherprocessingcurrentlyisIOPorMUXIOP ioctl request.(2)

NOTES

theusecanusersupertheOnly /dev/ios interface.

FILES

/dev/ios

/usr/include/sys/epack.h

/usr/include/sys/ioscntl.h

ALSOSEE

ioctl thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

)4(IOSE)4(IOSE
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NAME

ipi3 – interfaceIPI-3/IPI

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

devicesThesedevices.IPI-3/IPItheandIOPsIPI-3/IPIthetoconnectionaasusedisinterfaceIPI-3The
theinfilesspecialbyrepresentedare /dev/ipi3 directory.

theindevicesIPI-3/IPItheanddevicesIOPthefornamesASCIIThe /etc/config/ipi3_config
infilesspecialthecreatetousedarefileconfiguration /dev/ipi3.

The pki_ctl theindefinedasstructure, sys/pki_ctl.h betweencommunicatetousedisfile,include
follows:asdefinedisstructurecontroldriverpacketTheprocess.controllingtheanddriverpacketthe

l{_ctpkiuctstr
*/eeivrectonalSig/*o;ign_pspkiint
*/mgraprorusemfroketPac/*et;acki_p*pkdwor
*/ketpacofgthLen/*s;yte_nbpkiint
*/enamiceDev/*e;vic_depkiint

}

theoflistaisfollowingThe ioctl interface:IPI-3/IPIthewithusedrequests(2)

PKI_CLEAR device.IPI-3/IPItheClears

PKI_DRIVER_STS driver.packetIPI-3/IPItheofstatustheReturns

PKI_ENABLE interface.packetaEnables

PKI_GET_CONFIG configuration.IPI-3/IPItheReturns

PKI_GET_DEVCONF device.aofconfigurationtheReturns

PKI_GET_DEVTBL table.devicedriveraReturns

PKI_GET_OPTIONS driver.packetIPI-3/IPItheofoptionstheReturns

PKI_RECEIVE packet.IPI-3/IPIanReturns

PKI_SEND packet.IPI-3/IPIanSends

PKI_SET_OPTIONS driver.packetIPI-3/IPItheofoptionstheModifies

PKI_SIGNO fromreceivedisinterruptanwhenuserthetosentbetosignaltheRegisters
IOP.the

)4(IPI3)4(IPI3
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FILES

/dev/ipi3/reqt deviceinterfaceIPI-3/IPI

/usr/include/sys/pki_ctl.h ofdefinitionStructure pki_ctl

ALSOSEE

reqt(4)

ipi3_clear(8), ipi3_config(8), ipi3_option(8), ipi3_start(8), ipi3_stat(8),
ipi3_stop thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

AdministrationSubsystemTape SGpublicationResearchCray, – 2307

)4(IPI3)4(IPI3
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NAME

ldd – devicediskLogical

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

infilesThe /dev/ldd (seefilesdescriptordisklogicalare ldesc othercombinetousedareThey(5)).
infilestheTypically,device.disklogicalsingleaintoslicesdiskphysicalorlogical /dev/ldd are

infilespecialblockdiskabynamebyreferenced /dev/dsk theofnumberdevicemajorahasthat
Seeldd.driver,disklogicalconcatenated dsk fromdifferentiatedaredevicesdisklogicalConcatenated(4).

indefinednumberdevicemajorthebydevicesdisklogicalother /usr/src/uts/c1/cf/devsw.c.

(seemannerfollowingtheinslicesdiskphysicalcombinetousedisfiledescriptorlogicalaUsually,
pdd(4)):

.1usrdd/v/p/de.0usrdd/v/p/deLusrdd/v/l/deodmkn

theWhen /dev/ldd/usr slices,memberitsdevice,specialblockorcharacterabyreferencedisfile
/dev/pdd/usr.0 and /dev/pdd/usr.1 logicalsingleaintodriverdisklogicalabycombinedare,

device.disk

infilespecialblockaTypically, /dev/dsk infileareferences /dev/ldd thewiththroughFollowing.
theusingbydevicelogicalconcatenatedsimpleamakecanyouexample,preceding mknod command(8)

(see mknod and(8) dsk isnumberdevicemajortheexample,thisIn(4)). dev_ldd deviceminortheand,
unused.areandplaceholdersare0’stwoThe12.isnumber

usrdd/v/l/de0012d_lddevbusrsk/v/d/deodmkn

supported:aredevicesdisklogicalfollowingThe

dev_ldd aformtoconcatenatedareslicesphysicalThedevice.logicalconcatenatedsimpleThe
Seedevice.disklogicalsingle dsk(4).

dev_mdd oneofcopiesidenticalareslicesdiskmoreorTwodevice.disklogicalmirroredA
Seeredundancy.dataforanother mdd(4).

dev_sdd bandwidth.increasetostripedareslicesdiskmoreorTwodevice.disklogicalstripedA
See sdd(4).

insymbolicallydefinednumbersdevicemajortheirbydifferentiatedaredevicesdisklogicalThe
/usr/src/uts/c1/cf/devsw.c.

)4(LDD)4(LDD
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FILES

/dev/dsk/*

/dev/ldd/*

/usr/include/sys/ldesc.h

ALSOSEE

dsk(4), ldesc(5), mdd(4), pdd(4), sdd(4), ssdd(4)

ddstat(8), mknod thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

)4(LDD)4(LDD
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NAME

lo – interfacenetworkloopbackSoftware

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

interface,loopThe lo usecanyouwhichmechanism,loopbacksoftwareaisItdevice.pseudoTCP/IPais,
isinterfaceloopbackthedefault,Bycommunication.localand/ortesting,softwareanalysis,performancefor

theuseaddress,thischangeTo127.0.0.1.addressataccessible ioctl request(2) SIOCSIFADDR.

ALSOSEE

inet(4P)

)4(LO)4(LO
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NAME

log, klog – fileslogmessageSystem

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /dev/log and /dev/klog theformessagescontainfilesspecial syslogd daemon.logsystem(8)
The /dev/log byissuedmessagesthecontainsitlog;systemuser-leveltheisfile syslog The(3C).
/dev/log pipe).(namedfilespecialFIFOaisfile

The /dev/klog logsystemthefrommessageskernelthecontainsitlog;systemkernel-leveltheisfile
daemon, syslogd The(8). /dev/klog it,intomessageskernelwriteskernelthequeue;circularaisfile
and syslogd it.frommessageskernelreads(8)

NOTES

theOnly syslogd readshouldutility(8) /dev/log and /dev/klog haveprocessesmoreortwoWhen.
/dev/log or /dev/klog undefined.areresultstime,sametheatopen

FILES

/dev/klog logsystemKernel-level

/dev/log logsystemUser-level

ALSOSEE

logger thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

syslog thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

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

mdd – driverdiskMirrored

IMPLEMENTATION

EmodelIOSanwithsystemsPVPCray

DESCRIPTION

infilesThe /dev/mdd diskmirroredtooperationswriteandreadallowthatfilesspecialcharacterare
Aslices. slicediskmirrored Theseslices.diskphysicalmoreortwoofcomposeddevicedisklogicalais

asknownalsoslices,physical members maximumAsize.sectorphysicalandlengthsametheofbemust,
of MDDSLMAX exist.candevicesmirroredfile)parameterthein(defined

sectortheIfdevices.diskphysicalmemberitsofsizesectorphysicaltheontakesdevicediskmirroredA
matchmuststartsandlengthsrequestI/Othewords,512thanmoreofconsistsdevicesmembertheofsize

device.specifiedtheforthose

isrequestI/OwriteindividualAnissue.criticalaisreliabilitywhenusedismirroringdriver-levelDevice
read-enabledfirstthetosentarerequestsI/OReadenabled.writearethatmirrortheofmembersalltosent

busy.notisthatgroupmirroredtheofdevice

read.towhichfromdeviceavailablenexttheselectsdrivertheerrors,readOn

isalsonodeThedevice.thattogowritesorreadsnoanddisabled,iserrorinmembertheerrors,writeOn
ismarkingThismembers.mirroredotherthewithsyncofoutnowisdevicethethatshowingmarked

theinexternallyrecorded /dev/mdd/name preservedbetoinformationthepermittingdevice,thefornode
theuseresynchronize,Toreboots.across mddconf and(8) mddcp commands.(8)

infilesThe /dev/mdd asslicediskmirroredaspecifymayYousystems.fileasmountableusuallynotare
infilesThedevice.disklogicalaofpartorwholea /dev/mdd theofallare indirectlogical Seetype.

dsk(4), ldesc(5), ldd and(4), pdd(4).

The mknod inode:diskmirroredacreatetofollowsasusediscommand

odmkn minormajortypename 0 pathrwmode

name device.logicaltheofName

type inDevicestransferred.beingdatadevicetheofType /dev/mdd denoteddevicescharacterare
aby c.

major thebydenotedisdriverThedriver.devicedisklogicalmirroredtheofnumberdeviceMajor
name dev_mdd thein /usr/src/uts/c1/cf/devsw.c file.

minor deviceminoruniqueahavemustslicediskstripedEachslice.thisfornumberdeviceMinor
number.

0 use.futureforPlaceholder

)4(MDD)4(MDD
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rwmode formtheinmodes,Read/write/initialize 0xx arepresentsdigiteachleft,torightfromReading.
theyandinitialize,andenable,writeenable,readrepresentbitsThegroup.mirroredofmember

ais037example,Forread.arefileaonpermissionsasright,toleftfromreadarealso
initialize.andonlywriteis1memberread/write/initialize;is0membermirror:two-member

path Seeslices.memberthelistingfiledescriptorlogicalthedesignatesthatnamePath ldesc(5).

NOTES

theinmarkedisdevicemirroredunsynchronizedanabove,notedAs /dev/mdd/name theseIfnode.
resynchronizedbemustdevicetheinformation,synchronizationoflossthecausingrecreated,arenodes

manually.

EXAMPLES

inode:diskmirroredacreatesexamplefollowingThe

rrro.miusrdd/v/l/de07702d_mddevcusrdd/v/m/deodmkn

FILES

/dev/mdd/*

/usr/include/sys/mdd.h

/usr/src/c1/io/mdd.c

ALSOSEE

dsk(4), ldd(4), ldesc(5), pdd(4)

mddconf(8), mddcp(8), mknod thein(8) ManualReferenceCommandsAdministratorUNICOS Cray,
SRpublicationResearch – 2022
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NAME

mem, kmem – filesmemorymainorCommon

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mem becanItcomputer.theofmemorymainorcommontheofimageanisthatfilespecialaisfile
anwithfaillocationsnonexistenttoReferencessystem.thepatchorexaminetoused errno of ENXIO.

The kmem assametheisfile mem; kmem memorykernelandmemoryphysicalbecausepreserved,beenhas
Research.Craybymanufacturednotmachinessomeonsametheexactlynotare

theusecanalsoYou mem (or kmem memoryPhysicalmemory.physicalofconfigurationthechangetofile)
areas:followingtheofupmadeis

contiguous:necessarilynotarethatareasseparateThreememoryKernel

• timebuildatallocatedSpace

• timebootatallocatedSpace

• timerunatallocatedSpace

disk.Memory-residentdiskRAM

reside.processesuserwhichinAreamemoryUser

downedfromexclusive(mutuallyresidesystemsoperatingguestwhichinAreamemoryGuest
memory).

archaictheofartifactanisareaThisdiagnostics.byusedformerlywasthatAreamemoryDowned
ofform chmem memory).guestfromexclusive(mutually

diagnostics.byusedAreamemoryMaintenance

followingThe ioctl theindefinedarerequests(2) sys/mm.h file:include

MM_STATUS_ONLY status.memoryReturns

MM_RSV_MAINT physicalconfiguredofsizeoverallthereducingbymemorymaintenanceReserves
userfromcomesspacerequiredthediagnostics;forrequiredamountthebymemory

memory.

returned.isstatusmemorytherequested,ifcompletion,On

MM_RLS_MAINT physicalconfiguredofsizeoveralltherestoringbymemorymaintenanceReleases
memory.usertobackreturnedismemorymaintenanceforusedspacethememory;

returned.isstatusmemorytherequested,ifcompletion,On

)4(MEM)4(MEM
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theofvalueThe ioctl argument arg indefinediswhichstructure,followingtheofaddresstheis
sys/mm.h:

{loctmmiuctstr
er(usaaretusstaorymem/*;tati_s*mmtatmmsuctstr

*/ve)atirel
aaretusstamemofgthlen/*en;atl_stmmiint

*/)tes(by
};

If mmi_statlen returned.bewillstatusmemoryno0,is

followingtheusingbyreturnedismemory)physicalofconfigurationcurrenttheis,(thatstatusMemory
Astructure. ba anandaddress,basetoreferssuffix sz words.inareunitsAllsize.toreferssuffix

{tatmmsuctstr
*/gsflatestaorymem/*;ags_flmmsglon

e*/sizorymemalsicphydurefigcon/*z;yssfph_cnmmsglon
*/esizorymemalsicphyualact/*z;ysstph_acmmsglon

*/etimldbuiattedocaallnelker/*;dbauil_kbmmsglon
;dszuil_kbmmsglon

*/etimtbooattedocaallnelker/*ba;oot_kbmmsglon
sz;oot_kbmmsglon

etimrunattedocaallnelker/*a;unb_krmmsglon
*/m)kmee.,(i.

z;uns_krmmsglon
*/kdisram/*;mba_rammsglon

;msz_rammsglon
*/orymemruse/*;rba_usmmsglon

;rsz_usmmsglon
t’sthaorymemruseofuntamo/*;dszock_plmmsglon

*/dckeplo
*/orymemneddow/*;dbawne_dommsglon

;dszwne_dommsglon
*/orymemcenanntemai/*ba;int_mammsglon

sz;int_mammsglon
};

standardthetoadditionIn ioctl (seecodeserror ioctl ancausethaterrorsarefollowingthe(2)),
ioctl fail:torequest(2)

EACCES thereducetoindirectly)(possiblytryingwhenmemoryinplockednotwasprocessCalling
memoryuserofsize

EAGAIN existsmemoryguestordownedwhiledisabledismemoryMaintenance

EBUSY reconfiguredbecanmemorythatsoCPUs)allparkis,(thatsystemidleCannot

)4(MEM)4(MEM
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EDOM differsizestructurestatusmemoryofideakernel’sandUser’s

EFAULT areausertoorfrominformationcopyCannot

EINTR callsystemInterrupted

EINVAL 2or1,0,notisnumberminordeviceorrequestUnrecognized

ENOSPC memoryuserfromunavailableismemorymaintenanceforSpace

ENOSYS supportednotismemoryMaintenance

FILES

/dev/MAKE.DEV

/dev/kmem

/dev/mem

)4(MEM)4(MEM
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NAME

mnu – Interactive mnu packagedisplay-based

SYNOPSIS

/usr/src/uts/cmd/disk/mnu.c

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

The mnu processingcommandinteractivemenu-basedaprovidesthatpackagedisplayaisprogram
theusesthatprogramapplicationAncapability. mnu structuredainmenuslinkedofsetaprovidesprogram

withcompiledisandform mnu infunctionacallsapplicationThe. mnu solicittoanddisplaytheupdateto
users.frominput

The mnu primitives:followingtheusingbycapabilitiesrefreshscreenandinputcommandprovidesprogram

<TAB> rightMenuarrowrightor

SPACE><BACK leftMenuarrowleftor

<RETURN> itemmenuexecuteorlevelmenuNext

<ESC> levelmenufirsttoBack

<CONTROL-F> or DOWN><PAGE pagedisplayNext

<CONTROL-B> or UP><PAGE pagedisplayPrevious

<CONTROL-D> lineonedownDisplayarrowdownor

<CONTROL-U> lineoneupDisplayarrowupor

? Help

texthelpdisplaysfacilityhelpAitem.menuthatexecutesandselectsitemmenugivenaofletterfirstThe
application.thebyprovidedifitemmenueachfor

theusingbyitemsmenutogetherlinksandbuildsapplicationAn mnu indefinedstructure
/usr/include/sys/mnu.h.

)4(MNU)4(MNU
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/*
ureuctstrumen*

*/
{mnuuctstr

*/enamumen/*me;_na*murcha
*/ellevumentnex/*rw;_fo*mumnuuctstr

*/ecutexetoonctifun/*;)()uncu_f(*mint
*/owbeldinedefgsfla/*gs;flamu_int
*/ttexpheltorntepoi/*lp;_he*murcha

};

/*
gsflaumen*

*/
*/emodutinp/*1PUT_INMUFefin#de

*/umensthionysta/*2AY_STMUFefin#de

The mu_name Theitem.menutheofnametheisfield mu_forw menulevelnextthetopointsfield
isandstructure NULL Themenu.bottomtheat mu_func bottomtheonfunction,atopointeraisfield

Theaction.desiredtheperformsthatitem,menu mu_flags theandaction,displaysmenucontrol
mu_help text.helpoptionaltopointeraisfield

externalanprovidemustprogramapplicationThe mnu calledentry mnu0 (top)mainthetopointsthat
callsapplicationThemenu. mnu_refresh refreshspecifiedtheatitemsmenuanddisplaytheupdateto

rate.

The hddmon ofusemakesthatapplicationanofexampleanprovidesutility(8) mnu commandanddisplay
Seecapabilities. /usr/src/uts/cmd/disk/hddmon.c.

FILES

/usr/src/uts/cmd/disk/hddmon.c

/usr/src/uts/cmd/disk/mnu.c

/usr/include/sys/mnu.h

ALSOSEE

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

etc/netconfig – databaseconfigurationNetwork

IMPLEMENTATION

ONC+forlicensedsystemsResearchCray TM lateror8.3UNICOSand

DESCRIPTION

database,configurationnetworkThe /etc/netconfig aboutinformationstoretousedfilesystemais,
theincludesalsocomponentselectionnetworkThesystem.thetoconnectedarethatnetworks NETPATH

usingbydatabaseconfigurationnetworktheaccessthatroutinesofgroupaandvariableenvironment
NETPATH thetolinksascomponents netconfig entries.

The netconfig separatedareEntriessystem.theonavailablenetworkeachforentryancontainsdatabase
aasspacewhiteembedcanYouorder.prescribedainspacewhitebyseparatedareFieldsnewlines.by

aorspacesingleblank tab (backslashesembedmayYousymbol. \ inLinessymbols.as)
/etc/netconfig awithbeginthat # comments.astreatedare1columninsymbol

theinlinesvalidtheofEach netconfig ofisentryEachtransport.availableantocorresponddatabase
order:andformfollowingthe

• IDnetwork

• semantics

• flag

• familyprotocol

• nameprotocol

• devicenetwork

• librariestranslation

IDnetwork network.aidentifiesuniquelythatstringA IDnetwork andcharacters,nonnullofconsists
locallyisnamespaceThisspecified.islengthmaximumNo1.leastatoflengthahasit
systemaonIDsnetworkAlladministrator.systemlocalthebynamedisandsignificant

unique.bemust

semantics The semantics semanticstheidentifiesthatstringacontainsthatfieldmandatoryaisfield
servicetheandsupportsnetworkaservicestheasdefinedisSemanticsnetwork.aof

recognized.aresemanticsfollowingTheprovides.networktheinterface

tpi_clts (connectionless).InterfaceProviderTransport

tpi_cots oriented).(connectionInterfaceProviderTransport

tpi_cots_ord ansupportsitoriented)(connectionInterfaceProviderTransport
release.orderly

)4(NETCONFIG)4(NETCONFIG
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flag The flag networks.ofattributesfalse)and(truetwo-valuedrecordsfield flag stringais
theofvaluetheindicateswhichofeachsymbols,ofcombinationaofcomposed

symbolaIftrue.isattributethepresent,issymbolspecifiedaIfattribute.corresponding
Thefalse.isattributetheabsent,is - areattributestheofnonethatindicatessymbol

recognized:currentlyissymboloneOnlypresent.

v thewhenUsednetwork.(default)Visible NETPATH set.notisvariableenvironment

familyprotocol The familyprotocol and nameprotocol protocol-specificforprovidedarefields
Theapplications. familyprotocol family.protocolaidentifiesthatstringacontainsfield

The familyprotocol stringtheIDs;networkforthoseasrulessamethefollowsidentifier
islengthmaximumnoand1,leastatoflengthahasitcharacters,nonnullofconsists

Aspecified. - theinsymbol familyprotocol familyprotocolnothatindicatesfield
examples:arefollowingTheexperimental).isnetwork(theappliesidentifier

loopback host)to(localLoopback

inet onsoandTCP,UDP,Internetwork:

nameprotocol The nameprotocol Theprotocol.aidentifiesthatstringacontainsfield nameprotocol
ofconsistsstringtheis,thatIDs;networkforthoseasrulessamethefollowsidentifier
Aspecified.islengthmaximumnoand1,leastatoflengthahasitcharacters,nonnull -

arenamesprotocolfollowingTheapply.listednamestheofnonethatindicatessymbol
recognized.

tcp ProtocolControlTransmission

udp ProtocolDatagramUser

devicenetwork The devicenetwork thetoconnecttouseddevicetheofnamepathfulltheisfield
recognized.aredevicesnetworkfollowingTheprovider.transport

/dev/tcp ProtocolControlTransmission

/dev/udp ProtocolDatagramUser

librariestranslation
name-to-addressThe librariestranslation servicemappingname-to-addressasupportfield

Anetwork.theforservicedirectoryand - anyofabsencetheindicatesfieldthisin
isnetworktheformappingname-to-addresscase,whichinlibraries,translation
libraries.tonamespathoflistcomma-separatedaofconsistsfieldThisnonfunctional.

present.beshouldpaththesoftware,UNICOStheinusednotisthisAlthough

theinelementantocorrespondsfieldEach netconfigstruct structure. netconfigstruct theand
indefinedarepreviouslydescribedidentifiers <netconfig.h> followingtheincludesstructureThis.

members:

*nc_netidchar terminatornullincludingID,Network

nc_semanticslongunsigned Semantics

nc_flaglongunsigned Flags

)4(NETCONFIG)4(NETCONFIG
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*nc_protofmlychar familyProtocol

*nc_protochar nameProtocol

*nc_devicechar devicenetworktheofnamepathFull

nc_nlookupslongunsigned librarieslookupdirectoryofNumber

**nc_lookupschar librariestranslationname-to-addresstheofNames

nc_unused[9]longunsigned expansionfutureforReserved

The nc_semantics previously:identifiedsemanticsthetocorrespondingvalues,followingthetakesfield

• NC_TPI_CLTS

• NC_TPI_COTS

• NC_TPI_COTS_ORD

The nc_flag Thefield.bitaisfield NC_VISIBLE identifiedattributethetocorrespondingbit,
recognized.currentlyispreviously,

NC_NOFLAG attributes.anyofabsencetheindicates

WARNINGS

themodifynotshouldYou /etc/netconfig behaviorincoherentbecauseResearch,Craybyprovidedfile
of rpcbind result.may(8)

FILES

netconfig.h

ALSOSEE

nsswitch(4)

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

nis – serviceinformationnetworktheofversionnewA

IMPLEMENTATION

ONC+forlicensedsystemsResearchCray TM lateror8.3UNICOSand

DESCRIPTION

wayssignificantseveralindiffersversionThisservice.informationnetworktheofversionnewaisNIS+
haveenhancementofareasSpecificreleases.earlierinYPorNISastoreferrediswhich2,versionfrom

service.theofadministrationtheandsecurity,networks,largertoscaletoabilitythebeen

commandsuserarepagesman8Sectioncategories.basictwointoupbrokenareNIS+forpagesmanThe
API.programmingNIS+thedescribepagesman3NSectiondaemons.and

lettersthebyprefixedare2versionNISusethatfunctionsandcommandsAll yp inas ypcat(1).
lettersthebyprefixedareversionnewtheusethatfunctionsandCommands nis inas, nismatch and(8)

nis_add_entry(3N).

andauthenticationandnamespaceNIS+thedescribesalsoItterminology.NIS+introducespagemanThis
policies.authorization

NamespaceNIS+
NIS+antocorrespondstreetheinnodeEachstructure.treeaonbasedisNIS+ofmodelnamingThe

objects:NIS+oftypessixareThereobject.

• Directory

• Table

• Group

• Link

• Entry

• Private

directoriesNIS+
fileUNIXalikeisdirectoryNIS+Anobject.directoryNIS+oneleastathavewillnamespaceNIS+Each

thatdirectoryNIS+Thedirectories.NIS+includingobjects,NIS+othercontainsthatdirectorysystem
thecalledisnamespaceNIS+theofroottheforms directoryroot exist:directoriesNIS+specialTwo.

org_dir and groups_dir The. org_dir databases,administrationsystemwideallofconsistsdirectory
assuch passwd, hosts and, groups The. groups_dir thatobjectsgroupNIS+ofconsistsdirectory

theofcollectionThecontrol.accessforusedare org_dir, groups_dir isdirectoryparenttheirand
anastoreferred domainNIS+ NIS+theallowingstructuretree-likeaindirectoriesNIS+arrangecanYou.

hierarchy.organizationalanmatchesitthatsodividedbetonamespace
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tablesNIS+
Fortype.particularsomeaboutinformationactualthestoredirectories,NIS+withincontainedtables,NIS+

NIS+domain.thatinhoststheofaddressIPtheaboutinformationstorestablesystemhoststheexample,
schemathedefinesobjecttableEachsearched.becancolumnstheofanyandcolumnsmultiplehavetables

database.itsfor

objectsgroupNIS+
withincontainedobjects,groupNIS+granularity.groupatcontrolaccessforusedareobjectsgroupNIS+

the group_dir group.NIS+certainawithinprincipalsNIS+alloflistacontaindomain,aofdirectory

objectslinkNIS+
incutsshortforusedaretheyTypically,links.systemfilesymbolicUNIXtosimilarareobjectslinkNIS+

namespace.NIS+the

seeobjects,NIS+theaboutinformationmoreFor nis_objects(3N).

objectsentryNIS+
objectentryNIS+antable,NIS+theinentryeachForobjects.entryNIS+ofconsisttablesNIS+The

object.tableNIS+thebydefinedschemathetoconformobjectsentryNIS+exists.

DomainsAdministrativeMultiple
administeredbemaythatnetwork,enterprisetheofsubsetordomains,multipleofcreationtheallowsNIS+

authorizedgrows,domaincorrespondingitsasorgrows,corporationaAsbasis.autonomousanon
subdomains.hierarchicalmoreortwointodomainthesubdividecanadministrators

slavemoreorzerowithserver,masteraonstoredbetoinformationofcopyprimaryaforallowsNIS+
propagateswhichserver,masterthetoonlymadeareUpdatescopy.primarytheofreplicasstoringservers

updateandreplicastheofanytorequestslook-upsendcanclientNIS+Anservers.slaveitstothem
tablesbetweenupdatesinconsistentbenefits:twohasarrangementThisserver.masterthetoonlyrequests
serverback-upaasactcanserverslaveaormasteraeitherandexists,masteroneonlybecauseavoidedis

requests.look-upfor

replicatedslavemanyhavemayalsoandservermasterownitshasnetworkNIS+anindomainEach
theacrossareserversmastermultiplewhenenhancedisnetworktheofreliabilityoverallTheservers.

isservermasteraIfnetwork.NIS+anfordomainmasteronetoopposedasdomain,eachforonenetwork,
affected.notarenetworktheofrestthetoupdatesdisabled;aredomainparticularitsforupdatesonlydown,

NamesNIS+
simpleusesserviceThenames.indexedandnamessimplenames,offormstwodefinesserviceNIS+The

identifytousedarenamesIndexednamespace.NIS+thewithincontainedobjectsNIS+identifytonames
ascallerthetoreturnedarealsotablesNIS+withinEntriestables.NIS+withincontainedentriesNIS+
theindescribediswhichstructure,unionaasimplementedareobjectsNIS+entry.typeofobjectsNIS+

<rpcsvc/nis.h> Thefile. nis_objects variousthebetweendifferencesthedescribespageman(3N)
objects.theseofcomponentstheandtypes
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NamesSimple
(dotthebyseparatedarethatlabelsofseriesaofupmadearenamesSimple . islabelEachsymbol.)

providedlength,nonzeroanyofbecanlabelEachset.1LatinISOthefromsymbolsprintableofcomposed
thanfewerisnamequalifiedfullythethat NIS_MAXNAMELEN theFordots.separatingtheincludingoctets,

ofvalueactual NIS_MAXNAMELEN thesee, <rpcsvc/nis.h> marksquotationusemustYoufile.header
subsection.GrammartheSeesymbols.specialcontainthatlabelsfor

tree.thiswithinnodesidentifynamesSimpletree.rootedindividualanasorganizedisnamespaceNIS+The
theofallandnode,leaftheidentifiesnameainlabelleftmostthethatsuchconstructedarenamesThese

theastoreferredisnodeparentThenode.parentobjectsthatidentifyleaftheofrightthetolabels leafs
directory directory).systemfileawithconfusedbenotshouldanddirectorynamingais(this

nametheexample,For example.simple.name labels:threehasthatnamesimpleais

example namethisinnodeleafThe

simple leafthisofdirectoryThe

name directorytheofnameSimple

The nis_leaf_of Thename.simpleaoflabelfirstthereturnsfunction(3N) nis_domain_of(3N)
canfunctionstwotheseofuseRepeatedleaf.thecontainsthatdirectorytheofnamethereturnsfunction

components.labelitsofeachintonamesimpleabreak

(dotnameThe . toconnectedarethatsystemsFornamespace.theofrootglobalthenametoreservedis)
isserverNIS+anWhen(DNS).servicenamedomainabyservedbewillrootglobalthisInternet,the

(dotnotisnamewhosedirectoryrootaserving . aastoreferredisdirectorythis), rootlocal ofrootThe.
dot.trailingainendsitandroot,localthebetohavenotdoesnamespaceNIS+the

theofallidentifythatlabelstheofallincludesnamethewhenqualifiedfullybetosaidarenamesNIS+
calledaredottrailingthewithoutNamesroot.globalthetoupdirectories, qualifiedpartially .

NamesIndexed
searchThename.simpleaandcriterionsearchaofcomposedarethatnamescompoundarenamesIndexed

theidentifytousediscomponentnamesimplethetable;afromentriesselecttousediscomponentcriterion
valuesdesiredtheirandnamescolumnofseriesaiscriterionsearchThesearched.bewillthattableNIS+

(bracketinenclosed [] form:followingthetakecriteriaThesesymbols.)

=amen_nlum[co value me=_naumncol, value ]...,

parts,twotheconcatenatingbynameindexedanformtonamesimpleawithcombinediscriterionsearchA
(commaabyseparated , follows.assymbol,)

ry.ctoiree.dabl],tnrioite-crrchsea[

tabletheinentriesthoseonlycriterion,searchtheinpresentarepairsname/valuecolumnmultipleWhen
arepairsname/valuecolumnnoWhenreturned.arespecifiedcolumnsallinvalueappropriatethehavethat

returned.aretabletheinentriesallcriterion,searchtheinspecified
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Grammar
Thenames.NIS+legalofsetthedefinesthatgrammarcontext-freearepresentstextfollowingThe

symbols:followingthearegrammarthisinterminals

• (Dot .)

• (bracketOpen [)

• (bracketClose ])

• (Comma ,)

• (Equals =)

• spaceWhite

(bracketsAngle < and > (barverticalThegrammar.theofpartnotarenonterminals,delineatewhich), |)
theorproductionthiseitherasreadbeshoulditandproductions,alternateseparatetousedissymbol

production:following

name <|.::= namesimple <|> nameindexed >

namesimple <::= string <|>. string>.< namesimple >

nameindexed <::= criterionsearch >,< namesimple >

criterionsearch <[::= listattribute ]>

listattribute <::= attribute <|> attribute>,< listattribute >

attribute <::= string <=> string>

string setcharacter1LatinISO::=

The / (atsymbolstheorcharacterterminalabenotmaycharacterinitialTheused.notissymbol @ plus),
(+ hyphen(-).or),

(marksquotationdoublewithquotedbemuststringsinappearthatTerminals " thequotemayYou). "
(itselfwithitquotingbysymbol "").

ExpansionName
thehowever,unwieldy,bemaynamessuchBecausenames.qualifiedfullyonlyacceptsserviceNIS+The

name.qualifiedpartiallyaqualifyfullytotrywillthatrulesexpansionstandardofsetausecommandsNIS+
functionlibraryNIS+The nis_getnames listageneratesfunctionThisexpansion.thisdoesactually(3N)

theorpathsearchdirectoryNIS+defaulttheusingbynamesof NIS_PATH Thevariable.environment
theWhenpath.itsinnamestheofallincludespathsearchdirectoryNIS+default EXPAND_NAME isflag

theused, nis_lookup and(3N) nis_list invokefunctions(3N) nis_getnames(3N).

The NIS_PATH byseparatedarenamesThenames.simpleoflistorderedancontainsvariableenvironment
the : theindescribedascolonthequoteshouldyoucolons,containslisttheinnameanyIfsymbol.

errorthereturnsfunctionresolutiontheexhausted,islisttheWhensubsection.Grammar NIS_NOTFOUND.
nametheIfunreachable.wasitforserverabutexistednamethethatfactthemaskingupendmayThis

thequalified,fullyisinterfacelook-uporlistthetopresented EXPAND_NAME ignored.isflag
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thefromnamesoflisttheIn NIS_PATH thevariable,environment $ Simplespecially.treatedissymbol
thewithendthatnames $ seeinformation,moreFordirectory.defaultthebyreplacedsymbolthishave

nis_local_directory theUsing(3N). $ byreplacedbeingnamethisinresultslistthisinnameaas
labels.twoleastatcontainthatrootglobaltheanddirectorydefaultthebetweendirectoriesoflistthe

as(suchnamelongaisdirectorydefaulttheIffollows.expansionthisofexampleAn
some.long.domain.name. theand), NIS_PATH tosetisvariable fred.bar.:org_dir.$:$ this,

list:followingtheintoupbrokeninitiallyispath

1. fred.bar.

2. org_dir.$

3. $

The $ Thedirectory.defaultthebyreplacediscomponentsecondthein $ iscomponentthirdthein
leastathavethatrootglobaltheanddirectorydefaultthebetweendirectoriestheofnamesthewithreplaced

becomes:valuepatheffectiveThethem.inlabelstwo

1. fred.bar.

2. org_dir.some.long.domain.name.

3. some.long.domain.name.

4. long.domain.name.

5. domain.name.

thetopassedwasthatnamequalifiedpartiallythetoappendedisnamessimpletheseofEach
nis_lookup or(3N) nis_list untiltriedisEachinterface.(3N) NIS_SUCCESS islisttheorreturnedis
exhausted.

theIf NIS_PATH paththeset,notisvariable $ used.is

The nis_getnames thatnamesoflistthegeneratetoprogramsuserfromcalledbemayfunction(3N)
theusecanalsoYousearched.bewould nisdefaults thewithprogram(8) -s fullytheshowtooption

path.expanded

PathConcatenation
times,Atitself.tablethewithinstoredareinformationoftypecertainaforentriestheofallUsually,

youexample,Forfound.becanentrieswheretablesothertopointtotablethefordesirableisithowever,
resolvetoablebetowantyetanddomain,owntheirfortablehosttheinaddressesIPallstoretowantmay

path,concatenationaWithname.domainnewthespecifyingexplicitlywithoutdomainothersomeinhosts
nowithtableacreatecanalsoYoustructure.hierarchicalaofoutnamespaceflatofsortacreatecanyou

movingareyouup,setasuchWithdomain.parentitstotableotheranyorhoststhepointjustandentries
downslowspathconcatenationThedomain.parentthetotablesthemanagingofburdenadministrativethe

searched.areserversmoreandtablesmorebecausetimeresponserequestthe
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awithtablesrelatedbutdifferentconcatenatingformechanismaprovidesNIS+ " Path.ConcatenationNIS+ "
theusingbytimecreationtableatupsetispathThis nistbladm morespecifycanYoucommand.(8)

willlibrariesclientNIS+Theorder.giventheinsearchedaretheyandconcatenated,betotableonethan
tables.othertheinsetpathconcatenationthefollownot

Namespaces
thearenamespacesTheseuse.ownitsfornamespacesdisjointadditionaltwodefinesserviceNIS+The

andgroupthewithassociatednamesThenamespace.GroupNIS+theandnamespacePrincipalNIS+
representtheyinformationtheHowever,names.simpletoidenticalsyntacticallyarenamespacesprincipal

definedareinterfacesSpecialinterfaces.NIS+thetonamesthesepresentingdirectlybyobtainedbecannot
resolved.bethenmaytheythatsonamesNIS+intonamesthesemapto

NamesPrincipal
namesTheserequests.NIS+makingarethatmachinesandusersidentifyuniquelynamesprincipalNIS+

form:followingthehave

principal.domain

The domain cancredentialsprincipalsspecifiedthewhichindirectoryNIS+anofnamequalifiedfullytheis
inexistsleafNosubsections.DomainsandDirectoriestheseedomains,oninformationmoreForfound.be

name,theinnamespaceNIS+the principal.

theintoUIDprocessaassuchcontextonefromuserorhostaofidentitythemaptousedareCredentials
namedtableNIS+aninrecordsasstoredareTheycontext.NIS+ cred. cred theinfoundalwaysis

org_dir name.principaltheinspecifieddirectorytheofsubdirectory

follows:asfunction,replacementaasmappingthisexpresscanYou

principal.domain mecna->[ =principal.domain], nmai.dodirrg_d.ocre

thetopresentedbecanthatnameNIS+anisnamelatterThis nis_list Toresolution.forinterface(3N)
theusenames,principalNIS+theadminister nisaddcred command.(8)

The cred columns:fivefollowingthecontainstable

• cname

• auth_name

• auth_type

• public_data

• private_data
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supportsservicecurrentTheprincipal.NIS+anformappingidentityeachforexiststablethisinrecordOne
mappings:suchtwo

LOCAL IfUID.thatwithassociatednameprincipalNIS+thetoprocessgivenaofUIDthefromMaps
nametheexists,mappingno nobody 0isprocesstheofUIDeffectivetheWhenreturned.is

areUIDsreturned.ishostthewithassociatednameNIS+theuser),privilegedtheexample,(for
executing.isprocessthewhichonmachinetheofcontextthetosensitive

DES netnamesBecausename.principalNIS+anintonetnameRPCSecureafromandtoMaps
directories.NIS+spantheydomain,aofnotionthecontain

functionlibraryclientNIS+The nis_local_principal theuses(3N) cred.org_dir themaptotable
theusecanprogramsShellname.principalNIS+anintoUID,processaidentity,anofnotionUNIX

command nisdefaults thewith(8) -p information.thisreturntooption

form:followingtheinqueryaconstructname,principalNIS+antoUIDsfrommapTo

=ameh_nautL,OCAe=Ltypth_[au uid ir.g_d.orred],c defaultdomain.

machinestheinUIDthiswithassociatednameprincipalNIS+thecontainsthatrecordareturnsqueryThis
domain.default

NIS+intorequestsRPCSecurewithassociatednamesthemaptomappingDESusesserviceNIS+The
inrequestthemakingclienttheofnetnametheincludeRPCSecureusethatrequestsRPCnames.principal

form:followingthehasnetnameThisheader.RPCthe

x.uni UID@domain

form:followingtheusingbyqueryaconstructsserviceThe

=ameh_nautES,e=Dtypth_[au netname ir.g_d.orred],c domain.

tousedisqueryThisdomain.defaulttheusingthanrathernetname,thefromextractedispartdomainThe
thisofmappingtheuplook netname created.wasitwhichindomaintheinnameprincipalNIS+aninto

ofclientathatensuresnameprincipalNIS+anintonamesnetworkandUIDmappingofmechanismThis
authorization,forbasistheasusedisnameprincipalThisname.principaloneonlyhasserviceNIS+the

havemusttablesNIS+inentriesallandnamespaceNIS+theinobjectsAllfollows.asdescribediswhich
name.principalNIS+ancontainsalwaysfieldownerThisthem.forspecifiedowneran

NamesGroup
form:thetakenamesgroupNIS+names,principalNIS+Like

group_name.domain

ownergroupahaveoptionallymaytablesNIS+inentriesallandnamespaceNIS+theinobjectsAll
groupNIS+qualifiedfullythecontainsalwaysin,filledwhenfield,ownergroupThisthem.forspecified

name.
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theseoninformationForgroups.NIS+withdealingforinterfacesseveraldefineslibraryclientNIS+The
theseeinterfaces, nis_groups anintonamesgroupNIS+mapinternallyinterfacesThesepage.man(3N)

mappingThisname.groupthatwithassociatedobjectgroupNIS+theidentifiesthatnamesimpleNIS+
following:thelikelooks

group.domain -> group.groups_dir.domain

example,Fornames.directoryNIS+andnamesgroupNIS+betweencollisionseliminatesmappingThis
namethewithdirectoryamapping,thiswithout engineering.foo.com. toimpossibleitmakewould

namedgroupahave engineering.foo.com. NIS+thewithinthatrestrictionthetodueisThis.
namegroupNIS+themapping,thisWithobject.oneidentifiesunambiguouslynameanamespace,

engineering.foo.com. nameobjectNIS+thetomaps engineering.groups_dir.foo.com..

aForgroups.NIS+otherofnamestheandnames,principalNIS+oflistaisobjectgroupaofcontentsThe
seeuse,theirofdescriptioncompletemore nis_groups(3N).

DomainsandDirectories
NIS+thoseareDomainsDomains.NIS+astoreferredarenamespaceNIS+thewithindirectoriesSome

thecontainthatdirectories groups_dir and org_dir Thesubdirectories. org_dir shouldsubdirectory
namedtablethecontain cred principaltheandnamespacegroupthewaytheofbecauseparticular,In.

namesPrincipalNIS+andnamesGroupNIS+namespace,NIS+thewithinimplementedarenamespace
label.firsttheirafternamedomainNIS+theincludealways

SecurityNIS+
Theservice.thebymanagedinformationtoaccesscontroltomodelsecurityadefinesNIS+NIS,Unlike

Principalclients.ofgroupsorclientsindividualtograntedselectivelyarethatrightsaccessdefinesservice
accessdeniedorgrantedbemaythatclientsofgroupsandclientsdefinetousedarenamesgroupandnames

information.NIS+to

calledprincipalsofclassaofnotiontheusesalsomodelsecurityThe nobody clients,allcontainsthat
worldclassTheworld.classtheandservicethetothemselvesauthenticatedhavetheynotorwhether

authenticated.beenhaswhoclientanyincludes

Authorization
theofclientstodeniedorgrantedbecanthatrightsaccessfourfollowingthedefinesserviceNIS+The

service:

• read

• modify

• create

• destroy
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theusingbylatermodifiedbemayandtimecreationatstructureobjecttheinspecifiedarerightsThese
nischmod forHowever,object.thattoonlyapplyobjectanforgrantedrightstheGenerally,command.(8)

thosetograntedareobjectstableanddirectoryreadingclientstograntedrightsauthorization,ofpurposes
Theabstract.iscontainmentofnotionThisobject.parentthebycontainedobjectstheofallforclients

principalsoflistthecontaindoobjectsGroupthem.withinobjectsothercontainactuallynotdoobjects
definition.theirwithin

follows:asinterpretedarerightsAccess

read readhavingobjects,tableanddirectoryForobject.antoaccessreadgrantsrightThis
childrendirectarethatobjectstheofalltoaccessreadconveysobjectparenttheonaccess

table.awithinentriesordirectory,aof

modify forrequirednotisaccessReadobject.existingantoaccessmodificationgrantsrightThis
it.modifyingbeforeobjectanreadmustyouhowever,applications,manyInmodification.

access.readgrantalsoyouunlessfailwilloperationsmodifySuch

create previouslynothadonewhereobjectsnewcreatetopermissionclientagivesrightThis
foraccessCreateobjects.tableanddirectorywithconjunctioninonlyusedisItexisted.

directoryaforaccessCreatetable.thetoentriesadditionaladdtoclientaallowstablea
directory.NIS+antoobjectsnewaddtoclientaallows

destroy entry.orobjectexistinganremoveordestroytopermissionclientagivesrightThis
tochecksfirstservicetheit,removingbyobjectorentryandestroytotriesclientaWhen
Ifaccess.destroyclientthegrantsobjectthatcontainingdirectoryortablethewhethersee

objecttheright,thisgrantnotdoesobjectcontainingtheifproceeds,operationthedoes,it
thegrantsobjecttheIfclient.thetorightthisgrantsitwhetherseetocheckedisitself

rejected.isrequesttheotherwise,proceeds;operationtheright,

follows:ascategories,differentfourofoneanytograntedbemayrightstheseofEach

owner principalNIS+theisownerTheobject.anofownerthetograntedbemayrightA
theuseowner,thechangeTofield.ownertheinidentified nischown Ifcommand.(8)

cannotownertheobject,thetorightsaccessmodificationhavenotdoesownerthe
torightsaccessmodificationhasownertheunlessobject,thetorightsaccessanychange

object.parentits

ownergroup anytorightthegrantsThisobject.anofownergroupthetograntedbemayrightA
Toobject.thewithassociatedgrouptheofmemberaasidentifiedisthatprincipal

theuseowner,groupthechange nischgrp notdoesownerobjectThecommand.(8)
group.thisofmemberabetohave

world whoclientsalltorightthegrantsThisworld.theineveryonetograntedbemayrightA
service.thewiththemselvesauthenticatedhave

nobody thetograntedbemayrightA nobody thegrantingofeffectthehasThisprincipal.
theynotorwhetherofregardlessservicetheofrequestamakesthatclientanytoright

authenticated.are
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thedomains,NIS+arethatobjectsdirectoryreasons,bootstrappingFor org_dir theandsubdirectory,
cred havemustsubdirectorythatwithintable read thetoaccess nobody makesThisprincipal.

thisGrantingcredentials.itslocatingofprocesstheinisclientawhenpossiblenamespacetheofnavigation
withintable)passwordtheas(suchtablesotherofcontentstheallownotdoesaccess org_dir read.beto

authorizationDirectory
arerightsThesedirectories.forclientstorightsaccessgrantingforprovidedarecapabilitiesAdditional
NIS+theallowsstructureThisdirectory.theofstructure(OAR)rightsaccessobjectthewithincontained

thebycontainedobjectsforgrantedbetoobjectdirectorythebygrantednotarethatrightsgranttoservice
type.specificaofdirectory

doesbutclients,alltoaccesscreategrantnotdoesthatobjectdirectoryaiscapabilitythisofexampleAn
NIS+theofmembersarewhoclientstoobjectstypegroupforstructureOARtheinaccesscreategrant

theofchildrenascreatedbecouldthatobjectsonlytheexample,thisIndirectory.thewithassociatedgroup
theofbetohavewoulddirectory type group.

grantsthatobjectdirectoryaisexampleAnother create anddirectory,theofownerthetoonlyaccess
grantsadditionally create link,table,example,(fortypesobjects’forstructureOARthethroughaccess

completeallowsstructureOARThisgroup.directoriestheofmemberanytoprivate)andgroup, create
domains,NIS+newofcreationtherestrictsalsoThissubdirectories.creatingforexceptgroupatoaccess

abothcreatingrequiresdomainacreatingbecause groups_dir and org_dir subdirectory.

object.directorytheofrightsaccessobjectthechangeorsettoexistsinterfacecommand-linenoCurrently,

authorizationTable
Rightstables.withinentriestoaccessgrantingforprovidedarecapabilitiesadditionaldirectories,withAs
entrytheofallandobjecttablethetoapplyobjecttableainfieldrightsaccessthebyclientatogranted

anbygrantedbemayitobject,tablethebygrantednotisrightaccessanIftable.thatbycontainedobjects
exceptrightsallforholdsThistable.thewithinentry create.

grantnotmaytableaexample,For read aperformingclientatoaccess nis_list theonoperation(3N)
grantmaytablethatwithinentriesoffieldrightsaccesstheHowever,table. read client.thetoaccess

grouporownerthenotandentrytheofownergroupandownerthetograntedareentryaninrightsAccess
hasclientthewhichtoentriesallperformed,isoperationlisttheWhentable.theof read areaccess

grantnotdothatentriesThosereturned. read thematchthatentriestheofnoneIfreturned.notareaccess
grantcriterionsearch read resulttheandreturnedareentriesnorequest,themakingclientthetoaccess

thecontainsstatus NIS_NOTFOUND code.error

thebygrantedarethatrightsAccess rights tabletheInentry.entiretheforgrantedareentryaninfield
rightsThesetable.theincolumneachformaintainedisrightsaccessofsetadditionalanhowever,object,

nortabletheneitherwhenaccessgranttousedarerightsTheentry.theincolumnequivalentthetoapply
groupandownerthetoapplyspecificationcolumnainrightsaccessTheaccess.grantsitselfentrythe

object.tabletheofownergroupandownerthethanratherentry,theofowner

aWhen read ifperformed,isoperation read thebygrantednotisandtablethebygrantednotisaccess
allinvaluescorrectthewithreturnedisentrythatcolumn,ainrightsaccessthebygrantedisbutentry

stringtheandreadablearethatcolumns *NP* whichincolumnsin read granted.notisaccess

)4(NIS)4(NIS

SR– 1472014



readgrantnotdoesthattableaonoperationlistaperformedhasthatclientaconsiderexample,anAs
examinedisclientthebyspecifiedcriterionsearchthesatisfiedthatobjectentryEachclient.thattoaccess

grantsitwhetherseeto read doesitIfresult.returnedtheinincludedisitdoes,itIfclient.thetoaccess
grantsitwhetherseetocheckediscolumneachnot, read grantcolumnsanyIfclient.thetoaccess read

grantnotdothatColumnsreturned.iscolumnsthoseindataclient,thetoaccess read theirhaveaccess
stringthebyreplacedcontents *NP* grantcolumnstheofnoneIf. read notisentrythethenaccess,

returned.

FILES

theincludeshouldserviceNIS+theofclientsAll rpcsvc/nis.h file.header

ALSOSEE

ypcat thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

nis_groups(3N), nis_local_names(3N), nis_names(3N), nis_objects(3N), nis_subr(3N),
nis_tables in(3N) SystemOperatingUNICOStheforTechnologyONC+ publicationResearchCray,
SG– 2169

newkey(8), nisaddcred(8), nischown(8), nisdefaults(8), nismatch thein(8) UNICOS
ManualReferenceCommandsAdministrator SRpublicationResearchCray, – 2022
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NAME

nisfiles – structuredirectoryandfilesdatabaseNIS+

IMPLEMENTATION

ONC+forlicensedsystemsResearchCray TM lateror8.3UNICOSand

DESCRIPTION

usesdatabaseThisdatabase.replicatedbased,memoryauses(NIS+)PlusServiceInformationNetworkThe
theinfilesofseta /etc/nis amaintainingforandstoragestabletocheckpointingfordirectory

stateandbindingstoretodirectorythisinfilesusealsoclientandserverNIS+Thelog.transaction
information.

InRPC.SecureuponbuiltisthatsystemauthorizationandauthenticationanimplementsserviceNIS+The
namedtableausesservicetheimplementation,this cred.org_dir.domainname andpublicthestoreto

accessgroupstoresItnamespace.NIS+theaccesstoauthorizedarethatprincipalsofkeysprivate
subdomaintheininformation groups_dir.domainname asappeartablestwoTheseobjects.groupas

theinfiles /etc/nis/hostname server.NIS+theondirectory

istablestheininformationtheNIS+,inserviceinformationnetworktheofversionsprevioustheUnlike
utilities.NIS+usingupdatedthenandservertheonfilesASCIIthefromservicetheintoloadedinitially

theseedetails,For nistbladm theandpageman(8) -D description.option

theinstoredarefilesfollowingThe /etc/nis directory:

NIS_COLDSTART
time.start-upatcacheNIS+theintopreloadedbewillthatobjectsdirectoryNIS+containsfileThis

seeinformation,moreFortime.installationNIS+atcreatedisusuallyfileThis nisinit(8).

NIS_SHARED_DIRCACHE
Tomanager.cachethebymaintainedbeingbindingsNIS+ofcachecurrentthecontainsfileThis

theusecontents,theview nisshowcache command.(8)

hostname.log
theuseit,viewToservice.NIS+thebymaintainedisthatlogtransactionacontainsfileThis

nislog actualitsthanlargerlotabemaysizeapparentItsholes.containsfileThiscommand.(8)
server.perlogtransactiononeonlyisTheresize.

hostname.dict
databaseNIS+defaultThefiles.itslocatetousesdatabaseNIS+thethatdictionaryaisfileThis

file.lognohasdictionaryThedictionary.thecreatespackage

hostname
uses.serverthethatdatabasescontainsdirectoryThis

hostname/root.object
namespace.theofrootthedescribesthatobjectdirectoryacontainsfilethisservers,rootOn
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hostname/parent.object
Thenamespace.parentthedescribesthatobjectdirectoryacontainsfilethisservers,rootOn

nisinit created.notisfilethisnamespace,isolatedanisthisIffile.thiscreatescommand(8)

hostname/table_name
informationthestoresthatnamesamethewithfileabewilltheredirectory,theintableeachFor

theinstoredistablethefordatabasethedirectory,thiswithinaresubdirectoriesIftable.thatabout
file table_name.subdirectory.

hostname/table_name.log
tabletheforlogdatabasethecontainsfileThis table_name ofstatethemaintainsfilelogThe.

allis,(thatcheckpointedbeenhasdatabaseaWhendatabase.eachtotransactionsindividual
thetomadebeenhavechanges hostname/table_name ahavewillfilelogthisstorage),stable

0.oflength

theexecuteshouldAdministratorsautomatically.checkpointingdonotdoesNIS+Currently,
nisping thewithcommand(8) -C accomplishTofile.logthecheckpointtodayaonceoption

aeitherusethis, cron information,moreFortime.eachmanuallycommandtheexecuteorjob(8)
see nisping(8).

hostname.root_dir
thewithassociateddatabasethestoresfilethisservers,rootOn root tosimilarisItdirectory.

calledisfilelogcorrespondingThedatabases.tableother root_dir.log.

hostname/cred.org_dir
domain.NIS+thisinprincipalsofcredentialsthecontainstableThis

hostname/groups_dir
access.groupauthorizetoneedsNIS+thatobjectsauthorizationgroupthecontainstableThis

NOTES

theforExcept NIS_COLDSTART theand NIS_SHARED_DIRCACHE beshouldfilesothernofile,
assuchcommandsbymanipulated cp(1), mv or(1), rm alloflogskeepsfilelogtransactiontheBecause(1).

independently.filesthemanipulatenotmustyoumade,changes

ALSOSEE

nis(4)

nis_db(3N), nis_objects in(3N) SystemOperatingUNICOStheforTechnologyONC+ ResearchCray,
SGpublication – 2169

niscat(8), nisinit(8), nislog(8), nismatch(8), nisping(8), nistbladm thein(8) UNICOS
ManualReferenceCommandsAdministrator SRpublicationResearchCray, – 2022
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NAME

np – interfaceslow-speedfordriverpacketNetwork

IMPLEMENTATION

EmodelIOSanwithsystemsPVPCray

DESCRIPTION

The np EmodelIOSantoconnecteddevicesnetworklow-speedtheofallforinterfaceanprovidesdriver
standardacceptsdriverTheinterface.VMEFEI3theandN130theassuchdevicesNSCincluding(IOS-E),

UNICOS read(2), write(2), open(2), close(2), listio(2), reada and(2), writea itcalls;system(2)
acceptsalso ioctl requests.(2)

format:followingtheinarenamesfilespecialN-packettheconvention,By

/ommv/c/de chaniopioc /lp nn

ioc number.clusterI/OSingle-digit

iop number.IOPSingle-digit

chan number.channeloctalTwo-digit

nn (numberdeviceminortheofbits4Low-order " pathlogical " terminology).IOSin

(5pathlogicalUsually, /dev/comm/*/lp05 minorotherusemayalsoYouTCP/IP.forreservedis)
ofdetailsforstaffsupportsystemyourwithCheckconfigured.areinterfacesthehowondependingdevices,

communicationtheofconfigurationthedeterminenodedevicetheofcontentsThesite.youratusage
subsection.Configurationtheseedevice;

anwithfailssodotoattemptAnyopen.alreadyisitwhendeviceminoraopencannotYou EBUSY error.
typedriverForpaths.16ofmaximumahasdeviceEach NP_FLG_RAW path.oneonlyopenmayyou,

ioctl Requests
The ioctl indefinedaresectionthisindescribedrequests(2) sys/np.h.

followingThe ioctl parameters:norequiresrequest(2)

NPC_HLTIO AllI/O.asynchronousforonlyvalidisThisrequest.I/OoutstandinganHalts
block.willrequestssynchronous

followingThe ioctl theinparameteronerequiresrequest(2) npioctl structure:

NPC_DEVCNTL forvaluesvalidThecontrol.deviceinterfaceNetwork sfunc (seefollowsasare
epackn.h):

0NP_DC_MC clearmasterChannel
1NP_DC_OD disconnectOutput
2NP_DC_AUTO_OD CCA1inmodedisconnectautoSet
3NP_DC_CLR_AUTO_OD CCA1inmodedisconnectautoClear
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followingThe ioctl theinparametersrequirerequests(2) npstat Thestructure. npstat asisstructure
follows:

{tatnpsuctstr
*/onctifunsubtuesreqtussta/*nc;sfuint
*/rntepoiferbuftussta/*uf;*sbrcha
*/)allnsmea(-1bernumicedev/*;devint
*/)allnsmea(-1bernumhpatlicalog/*th;lpaint
*/)tes(bygthlenferbuftussta/*n;sletuin
*/ngechantiourafigconryeveedentreminc/*ch;epotuin

};

NPC_CDSTATS passesuserTherequest.super-user-onlyaisThisrequest.statisticsdeviceClears
anofaddressthe npstat theusingbystructure ioctl requestedTherequest.(2)

if(all, dev = -1 Thecleared.arestatisticsdevice) epoch theinreturnedisvariable
npstat structure.

NPC_CLSTATS userTherequest.super-user-onlyaisThisrequest.statisticspathlogicalClears
anofaddressthepasses npstat theusingbystructure ioctl Therequest.(2)

if(all,requested lpath = -1 Thecleared.arestatisticspath) epoch isvariable
theinreturned npstat structure.

NPC_DEV_STATUS Therequest.super-user-onlyaisThisrequest.statisticschannellogicalNetwork
thatstructuresTherequest.theinspecifiedbufferainplacedarestatisticschannel

statistics.thedefinefollow

ofwordsfivefirstThe NPC_DEV_STATUS request.upconfigurethefromstatusare
status:channeliswordfirstThe

*/gflaybuslnnechautinp/*1,z:_ibnsrtuin
*/gflaedonlnnechautinp/*1,n:_idnsr

14,
*/tusstalnnechautinp/*16,s:_icnsr
*/gflaybuslnnechaputout/*1,z:_obnsr
*/gflaedonlnnechaputout/*1,n:_odnsr

14,
*/tusstalnnechaputout/*16;s:_ocnsr

ofwordsfournextThe NPC_DEV_STATUS theIfdevices.N130foronlyvalidare
theisresponsethesuccessful,wasrequestclearmaster " ResponseDeviceInitialize

BlockParameter " theisresponsetheotherwise,IOS;thetosendsdevicethethat
request.clearmasterfailingthetoresponse
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thetoaddedIOSthefromtrailerreplyread/writelastthehaspathlogicalopenEach
nextThenumber.paththecontainsthatintegeronebyidentifiedispathThebuffer.

istrailerreplyread/writeThepath.thatforIOSthefromerrorlastthecontainsword
follows:asdefined

*/riletralyreperitd/wrea/*{reprw_np_uctstr
*/gflaybus/*:1,zw_bnprtuin
*/gflaedon/*:1,nw_dnpr
*/sedunu/*,:14
*/el)ann(chdedcardisessagmes/*,:16dcw_mnpr
*/)han(lcdedcardisessagmes/*,:16dpw_mnpr
*/anlchonedferbufessagmes/*;:16bpw_mnpr
*/sedunu/*,:32tuin
*/sresaddferbufI/O/*;:32raddob_w_inpr

};

*/)naltio(optsstariletralyreperitd/wrea/*{sreprw_np_uctstr
*/tusstaicedev/*4];us[tatw_snprtuin

};

path:logicaleachforwriteandreadforreplicatedarestructuresThese

{tsstarw_np_uctstr
*/stictisstadrea/*s;tatrdsnp_reprw_np_uctstr
*/stictisstaicedevdrea/*;atsdstrd_np_sreprw_np_uctstr
*/stictisstatewri/*s;tatwrsnp_reprw_np_uctstr
*/stictisstaicedevtewri/*;atsdstwr_np_sreprw_np_uctstr

};

indefinedisstructureentireThe sys/np.h inarestructuressupportingThe.
epackn.h and npsys.h.

NPC_DSTATUS requestThisrequest.super-user-onlyaisThisrequest.statusinterfaceNetwork
thepassesuserTheIOS.theonactivitychannel-relatedallfromstatisticsreturns

anofaddress npstat theusingbystructure ioctl dataoflengthTherequest.(2)
theand epoch theinreturnedarevariable npstat structure.

NPC_ECHO Thisecho.N-packet ioctl atopacketsechosendusersuperaletsrequest(2)
bemayfunctionthispackets;thereturnsIOPTheIOP.anindrivercommunications

IOS.thethroughN-packetanofpathrequest/responsethetimeandverifytoused

NPC_LSTAT requestaIfIOS.thefromstatuslastthereturnsrequestThisinterface.ofstatusLast
theuser,thetoerroranreturns errno ThisEIO.genericais ioctl letsrequest(2)

indefinedareerrorsThefailure.theofcauseexactthedetermineusers
sys/epackn.h theanderroroftypetheondependscaseserrorfromRecovery.

shouldyoutechniques,recoveryanyimplementingBeforeinterface.oftype
modes.erroranddevicetheunderstandthoroughly
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NPC_LSTATUS requestThisrequest.super-user-onlyaisThisrequest.statuspathlogicalNetwork
thepassesuserTheIOS.theonactivitypath-relatedallfromstatisticsreturns

anofaddress npstat theusingbystructure ioctl dataoflengthTherequest.(2)
theand epoch theinreturnedarevariable npstat structure.

NPC_PACKET userafromdirectlyN-packetsissuetousersuperaallowtointerfaceN-packet
atointerfaceIOPtheofcontrolcompleteuserthegivesrequestThisprogram.

device.specific

NPC_STAT requestThisrequest.super-user-onlyaisThisrequest.statusinterfaceNetwork
deferred.isThisIOS.theonactivitychannel-relatedallfromstatisticsreturns

Several " typesdriver " anyindatasendtoprocessaallowsdriverrawTheconfiguration.theindefinedare
NSCanisheaderThisdata.anyofwordsfirstthebetoheadernetworkarequiredriversotherTheformat.

A130).andPB,MP,types(forpropermessage

follows:asdefinedispropermessageThe

{mpuctstr
*/dworltroconNSC/*];l[2troconrcha
*/ecodessaccNSC/*2];de[acorcha
*/rpteadaonatitindesNSC/*2];to[rcha
*/rpteadarcesouNSC/*];m[2frorcha
*/sterameparNSC/*;56]am[parrcha

;}

The mp indefinedisstructure sys/np.h availablearefieldspropermessageofcontentstheofdetailsThe.
thearefieldsimportanttheinterfaces,VMEtheassuchdevicesmostFordocumentation.NSCin to and

from networkthefromfieldstheseofcontentsthedeterminecanYoufields. "adapter" hosttheofaddresses
minor).(devicepathlogicaltheandcomputers

aIf read anperiod,time-outthewithinsatisfiednotiscallsystem(2) ELATE aIfreturned.iserror
write thebyallowedtimetheinperiodicallyretriedbemayitcompleted,becannotcallsystem(2)

anbeforeperiodtime-out ELATE Areturned.iserror close Anydevice.minortheclosescallsystem(2)
includeN-packettheindefinedaretime-outsTheerror.EIOanwithterminatedarecallssystemoutstanding

change.tohavenotshouldyouwhichfiles,

Configuration
theforusedaredefinitionsfollowingThe mknod parameters:(8)

dknoc/m/et name c hwtypeadapdmodedtypecmodechaniopiocminmaj

name usuallyfile,specialtheofName /dev/comm/ chaniopioc /lp nn

maj thefor35alwaysnumber,deviceMajor np.c driver

min path)logicalanddevice(encodednumberdeviceMinor

ioc [00-07][0-7]numberclusterIOS
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iop 3]or2,1,[0,numberprocessorIOS

chan 036]or034,032,[030,octalinnumberchannelIOP

cmode loopback]Mbyte122:Mbyte;121:Mbyte;6[0:modeController

dtype forbelow(seetypeDriver dmode ondependsmeaning; dtype)

driver:Raw0 dmode usednot

Cray-Cray):(FEI-3,properMessage1 dmode 0=
(VAXBI):properMessage dmode 1=

LSC)UltraN130,(NSCdriverblockParameter2

followingThe dmode N130:theforonlyvalidarebits

dmode N130infunctionsspecialno0:=0-15bits
dmode (16-31bits dfunc N130infunctiondriverno0:=)
dmode mediumon(mp’s)propersmessagelengthvariable0400:-8bit
dmode (deferred)CRC0200:-7bit
dmode N130inonstatistics0100:-6bit
dmode N130inontracemicrocodeadapter0040:-5bit
dmode (N130)blockparameterafterdisconnectsend0020:-4bit
dmode (N130)blockparameterresponsewritedisable0010:-3bit
dmode (N130)uppoweratclearmasterDXU0004:-2bit
dmode (N130)datanetworkallpurge0002:-1bit
dmode (N130)onlyinterfaceclear0001:-0bit

:LANlord)CNT(A130,propermessageNSC4 dmode n/u

dmode PBtheonlyCurrently,function).driverisbits16(high-ordermodedriverandfunctionDriver
modes.tracemicrocodespecifytofunctiondrivertheusesdriver

adap hexadecimal)(inaddressadapterA130/N130

hwtype codes,oflistdetailedaforchannel;theonadapterorhardwareoftypethespecifiesthatCode
see netdev.h code.thisusessoftwaremonitoringOnly.

FEI-30102

FEI-CN0104

FEI-DS0105

FEI-UC0106

FEI-VA0107

FEI-VB0110

FEI-VM0111

HYPERchannelA1300301
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HYPERchannelN1300302

EthernetEN6430303

FDDIDX41300304

VAXBI0401

LSCUltra0502

NOTES

Thison.soandcommands,configurationmonitors,fordevicescontrolforinodetheinrequiredisflagA
theincrementingofprocesstheandoutput,input,disablesflag epoch openedisdevicethewhenvariable

closed.and

WARNINGS

IOSpreviousbysupportedthoseanddriverthisbysupportedinterfacesthebetweenexistDifferences
fromfilesincludeusenotDodrivers. hy interface.thiswith(4)

RAW.typeforpathlogicaloneonlyopencanYou

MESSAGES

codes:errorfollowingthereturnsdriverThe

EBUSY use.incurrentlyisfilespecialdeviceThe
use.inispathanotherandRAW,typeisdeviceThe

EFAULT An ioctl returned.datatheforspacebufferenoughhavenotdidrequest(2)

ENOTTY open.notwasthatpathlogicalaclosetomadewasattemptAn

ENXIO number.channelbadahasfilespecialDevice
number.minorbadahasfilespecialDevice
use.inallarestructuresdeviceNetwork

use.inallarestructurespathlogicalNetwork
device.N130anforset6-MbytehasfilespecialDevice
open.notwasthatdeviceaclosetomadewasAttempt

allocated.notwasthatpathlogicalaclosetomadewasAttempt
anexecutetomadewasAttempt ioctl open.notwasthatdeviceanissuetocommand(2)

unknownanperformtomadewasAttempt ioctl code. ioctlNPC_DEVCNTL request(2)
user.superafromnotwasorcodefunctionbadahad

ioctlNPC_ECHO user.superafromnotwasrequest(2)
ioctlNPC_PACKET user.superafromnotwasrequest(2)

log:systemthetomessageserrorfollowingthewritesdriverThe
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ureuctstricedevteocaallnotCanc:np.OR:ERR
lnnechalicalogteocaallnotCanc:np.OR:ERR

etypverdrinnowunkt:tranpsc:np.G:NINWAR
.useinureuctstretackN-pc:np.G:NINWAR

.ureuctstrbpno:ntrnpic:np.G:NINWAR
edurnretketpac-sedclohpatc:np.O:INF

sicedevlicalogefreNoc:np.O:INF
sureuctstricedevefreNoc:np.O:INF

%x%xorerrceuenseqputoutc:np.
o)(0%%dorerr0%och%dIOP%diocnp
%x%xorerrceuenseqpkteeivrecc:np.

ingpenreo-sedcloureuctstricedevnpc:np.
useinyeadalrnpl

logged:ismessagefollowingtheerrors,IOS-reportedFor

o)(0%%dorerr0%och%dIOP%diocnp

codes:errorfollowingthereturnsdriverThe

DefinitionValue

errorDevice-detected10

errorParity11

12 SECDED error

unsuccessfulrequestfailingofRetry20

failed:andattemptedexecutionerrors;detectedsoftwarearefollowingThe

DefinitionValue

available.notmemoryLocal100

available.notmemoryIOB101

terminated.Driver102

truncated.isdatareturnedN-packet;ofrequestreadonOverrun103

valid.notisinformationhardwareCCA-1104

time-out.channelinputCCA-1105

time-out.channeloutputCCA-1106

request.I/OHalt107

terminated.driverencountered;errorsconsecutiveMaximum110

requested.thanparcelsfewerTransferred111

activity.IOS-ErequiredacreateCannot112
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channelinputCCA-atheofoffreceivedwasvalidnotwasthatblockparameterA113

time-out.packetrequestRead114

initialization.atcompletelychannelinputdrainCannot115

truncated.inputinput;entirebufferCannot116

todueabortedRequest117 PATHCLOSE request.

120 RELMEM failed.request

(terminateCannot121 TERM desired.asactivitiesdriverall)

supported.notdeviceinMicrocode122

desired.asactivitydriverainI/OhaltCannot123

onparameterBad250 TIMER call.

starttoAttempt251 TIMER active.alreadyisthat

astoptoAttempt252 TIMER active.notisthat

ordinal.bufferchannelbaderror:I/OmemoryTarget260

direction.transferbaderror:I/OmemoryTarget261

address.bufferchannelbaderror:I/OmemoryTarget262

channel.HISPonerrorhardwareerror:I/OmemoryTarget263

available.notmemorytargeterror:I/OmemoryTarget264

parameter.lengthwordbaderror:I/OmemoryTarget265

ordinal.bufferbaderror:bufferchannelfromortomemoryLocal270

direction.transferbaderror:bufferchannelfromortomemoryLocal271

address.bufferbaderror:bufferchannelfromortomemoryLocal272

I/O.onerrorhardwareerror:bufferchannelfromortomemoryLocal273

parameter.lengthwordbaderror:bufferchannelfromortomemoryLocal274

error.internalIOS-E277

tried:notexecutionpacket;requesttheinerrorsparameterarefollowingThe

DefinitionValue

validnotistypePacket300

validnotiscodeRequest301

upconfigurednotChannel302

validnotisnumberChannel303

upconfiguredalreadyChannel304
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pathlogicalthisforopenpathconnectionNo305

validnotispathLogical306

openalreadypathLogical307

validnotismodeCCA-1310

validnotistypeDriver311

validnotismodeDriver312

validnotislengthtransferRequested313

validnotisSubfunction314

availablenotinformationRequested315

validnotislengthPacket316

nonzero)be(mustvalidnotisvalueTime-out317

progressinalreadypairchannelofInitialization320

progressinalreadypairchannelofTermination321

Second322 PATHOPEN channelCCA-1-Rawonrequest

validnotismodedriverandtypedriverofCombination323

systemhybridinavailablenotdriverA130324

modedriverPB325 " PBafterdiscinput " availablenot

only)monitorby(issuedtypepacketBad377

EXAMPLES

configuration:followingthefordevicesthemakesexampleThis

7through0pathslogicalmode,6-Mbyte030,channel1,IOP3,clusteronFEI-30:device
7through0pathslogicalmode),(12-Mbyte032,channel0,IOP0,clusteronN1301:device

MVSIBMmode,6-Mbyte036,channel0,IOP1,clusteronFEI-12:device
AportonVAXmode,6-Mbyte034,channel1,IOP2,clusteronFEI-13:device
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ommv/c/derkdic/m/et
ommv/c/decd

-34f21-36f10-32n00-30v31rkdic/m/et
-30v31cd

201000100301300035c0lp0dknoc/m/et
201000100301300135c1lp0dknoc/m/et
201000100301300235c2lp0dknoc/m/et
201000100301300335c3lp0dknoc/m/et
201000100301300435c4lp0dknoc/m/et
201000100301300535c5lp0dknoc/m/et
201000100301300635c6lp0dknoc/m/et
201000100301300735c7lp0dknoc/m/et

-32n00../cd
203000210320002035c0lp0dknoc/m/et
203000210320002135c1lp0dknoc/m/et
203000210320002235c2lp0dknoc/m/et
203000210320002335c3lp0dknoc/m/et
203000210320002435c4lp0dknoc/m/et
203000210320002535c5lp0dknoc/m/et
203000210320002635c6lp0dknoc/m/et
203000210320002735c7lp0dknoc/m/et

-36f10../cd
000300360104035c0lp0dknoc/m/et

-34f21../cd
701001300341206035c0lp0dknoc/m/et

ExampleConfigurationTCP/IP
arenamesdevicethethatexceptpreviously,describedasdoneisTCP/IPforConfiguration

/dev/comm/tcp nnnn; nnnn follows:asnumber,octalanis

TCP/IPthearebitshigh-orderThepath.logicalthearenumberdeviceminortheofbits4low-orderThe
true:isfollowingtheTherefore,number.device

17through0minorshasnp0
37through20minorshasnp1
57through40minorshasnp2
77through60minorshasnp3
117through100minorshasnp4
137through120minorshasnp5
157through140minorshasnp6

onsoand177,through160minorshasnp7
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configuration:followingthefordevicesTCP/IPthemakesexamplenextThe

5pathlogicalmode,6-Mbyte030,channel0,IOP0,clusteronFEI-3np0:
5pathlogicalmode,12-Mbyte032,channel0,IOP0,clusteronN130np1:

3pathlogicalmode,6-Mbyte036,channel0,IOP1,clusteronchannelCraynp2:
5pathlogicalmode,12-Mbyte034,channel1,IOP2,clusteronVAXBInp3:

ommv/c/derkdic/m/et
ommv/c/decd

00535c5000tcpdknoc/m/et
02535c5002tcpdknoc/m/et
04335c3004tcpdknoc/m/et
06535c5006tcpdknoc/m/et

FILES

/dev/comm/* filesspecialDevice

/usr/include/sys/np.h structuresandconstantsofDefinitions

/usr/include/sys/npsys.h structuresandconstantsofDefinitions

ALSOSEE

fei(4), hy(4), vme(4)

ioctl(2), listio(2), read(2), reada(2), write(2), writea thein(2) ReferenceCallsSystemUNICOS
Manual SRpublicationResearchCray, – 2012
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NAME

npcntl – interfacecontrolN-packet

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

HYPERchannelNSCofstatuson/offthecontrollingforinterfaceanprovidesdrivercontrolN-packetThe
ResearchCrayforusedisalsodrivercontrolN-packetThe(IOS).subsystemI/Othetoconnectedadapters

seeinformation,moreForIOS.thetoattachedinterfacesVMEand(FEIs)interfacesfront-end fei and(4)
vme UNICOSstandardacceptsdriverThe(4). open and(2) close acceptsalsoitcalls;system(2)
ioctl requests.(2)

thebyrepresentedisdrivercontrolN-packetThe /dev/npcntl usecanusersupertheOnlyfile.special
traffic.networkinterruptsoffandonchannelsnetworktheturningbecausedevice,the

theusecanYou ioctl request NPFC_CONFCHN TheIOS.theinstatuschannelN-packetanchangeto
ioctl theindefinedisstructure sys/npcntl.h file.include

{trl_cnnpcuctstr
*/ngechatolnnecha/*l;nnechaint
*/ngechatoios/*;iosint
*/tusstaoffon//*te;staint
*/emodlnnecha/*e;modint

};

channel state.changingisthatchannelN-packetThe

ios connected.ischannelthewhichtoIOSThe

state changing.ischannelthewhichto(on))1or(off)0(eitherstateThe

mode aremodesotherallNSC;ismodedefaultThechannel.theinitiatetowhichinmodeThe
deferred.

FILES

/dev/npcntl

/usr/include/sys/npcntl.h

ALSOSEE

fei(4), hy(4), vme(4)

ioctl thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

nsswitch – switchname-servicetheforfileConfiguration

IMPLEMENTATION

ONC+forlicensedsystemsResearchCray TM lateror8.3UNICOSand

DESCRIPTION

someforDataforth.soandgroups,users,aboutinformationofdatabasesmanyusessystemoperatingThe
inspecifiedbecanlookup-ordertheirandsourcesThesesources.ofvarietyafromcomedatabasestheseof

the /etc/nsswitch.conf file.

switch:theusedatabasesfollowingThe

ByUsedDatabase

automountautomount (8)

getgrentgroup (3C)

getpwentpasswd (3C)

getprotobynameprotocols (3C)

getpublickeypublickey (3R)

getrpcbynamerpc (3C)

getservbynameservices (3C)

netgroupnetgroup (5)

sources:followingtheusemayYou

UsesSource

/etc/passwdfiles

nis (YP)NIS

nisplus NIS+

inentryAn /etc/nsswitch.conf suchsimple,bewillentriestheseTypically,database.eachforexists
following:theas

esfil:olstocpro or splunisesfilks:wornet .

eachwhichundercircumstancesthepreciselydefinetohavemayyousources,multiplespecifyyouWhen
tried.bewillsource
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codes:statusfollowingtheofonereturnssourceA

MeaningStatus

SUCCESS foundwasentrydatabaseRequested

UNAVAIL corruptedorrespondingnotisSource

NOTFOUND respondedSource entrysuchno

TRYAGAIN retriestorespondmightbusy,isSource

possible:areactionstwocode,statuseachFor

MeaningAction

continue listtheinsourcenexttheTry

return nowReturn

follows:entryanofsyntaxcompleteThe

<entry <k::=> database [<:> source [<> criteria <>]]* source>

<criteria <[::=> criterion ]>+

<criterion <::=> status <=> action>

<status tryagain|unavail|notfound|::=success>

<action continue|return::=>

withstartthatorblankarethatLinesfile.theinlineoneoccupiesentryEach # spacewhitewithorsymbol
Theignored.are <database> and <source> butcase-sensitive,arenames <action> and <status> arenames

case-insensitive.

inentryappropriatetheifusedarethatentriesdefaultcontainroutineslibraryThe nsswitch.conf is
incorrect.syntacticallyorabsent

exceptanythingoncontinuetoiscriteriadefaultThe SUCCESS [is,that; SUCCESS=return
NOTFOUND= UNAVAILcontinue = TRYAGAINcontinue =continue].

isitandentry,aninsourcelastthefollowingmeaninglessiscriteriaspecified,explicitlyordefault,The
sourcethethatcodestatustheofregardlesscallerthetoreturntoalwaysisactionthebecauseignored

returns.

ModeYP-compatibilityandNIS+withInteraction
NIShandlesserverthemode,thisspecifyyouWhenmode.YP-compatibilityinrunbecanserverNIS+The

thethatexceptsame,theareresultsTherequests.NIS+andrequests(YP) getpwent theusesroutine(3C)
nis thanrathersource nisplus theuseshouldYou. nisplus thethanrathersource nis source.
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ConfigurationsUseful
toidenticalareTheyname-service.levelenterprisetheasNIS+usedatabasesallforentriesdefaultThe

file:thisofconfigurationdefaulttheinthose

EntryCategory

nisplusfilespasswd:

nisplusfilesgroup:

files[NOTFOUND=return]nisplusprotocols:

files[NOTFOUND=return]nisplusrpc:

files[NOTFOUND=return]nisplusethers:

files[NOTFOUND=return]nispluspublickey:

nisplusfilesautomount:

files[NOTFOUND=return]nisplusservices:

policyThe files[NOTFOUND=return]nisplus ifthatimplies nisplus continueunavailable,is
toon files if; nisplus returns NOTFOUND treatis,Thatcaller.thetoreturn, nis authoritativetheas

tryandinformationofsource files ifonly nisplus down.is

NOTES

usesthatprocesseachWithin nsswitch.conf changedisfiletheifonce;onlyreadisfileentirethe,
configuration.oldtheusingcontinuewillprocessthelater,

bothusenotshouldYou nis and nisplus servicesnamebothbecausedatabasesametheforsourcesas
results,differentyieldmaydatabasetheonlookupstheandinformationsimilarstoretoexpectedare

request.theoftimetheatoperationalisname-servicewhichondepending

andsourcesnonexistentofnameslegitimateastreatedbewilldatabasesandsourcesofnamesMisspelled
databases.

FILES

/etc/nsswitch.conf fileConfiguration

/etc/nsswitch.files onlyusesthatfileconfigurationSample files

/etc/nsswitch.nis usesthatfileconfigurationSample files and nis

/etc/nsswitch.nisplus usesthatfileconfigurationSample files and nisplus
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ALSOSEE

netconfig(4), nis(4), ypfiles thein(5) ManualReferenceFilesSpecialandFormatsFileUNICOS ,
SRpublicationResearchCray – 2014

automount(8), ifconfig(8), nisd thein(8) ManualReferenceCommandsAdministratorUNICOS Cray,
SRpublicationResearch – 2022
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NAME

null – fileNull

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /dev/null onwrittenDatafile.specialcharacteraisfile /dev/null operationsreaddiscarded;is
from /dev/null bytes.0returnalways

FILES

/dev/MAKE.DEV

/dev/null

ALSOSEE

mknod thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

pdd – interfacedevicediskPhysical

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

infilesThe /dev/pdd Eachdevices.diskphysicaltooperationswriteandreadallowthatfilesspecialare
infilesThedevice.diskphysicalaofsliceonerepresentsfile /dev/pdd thatfilesspecialcharacterare

onI/OperformtocalledaretheyUsually,slices.diskphysicalwriteandreadtodirectlyusedbemay
writeandreaddevice,diskcharacteraonI/OFordrivers.devicedisklogicalhigher-levelofbehalf

onbemustoperationsseekallandsizesectordevicephysicaltheofmultiplestransfermustoperations
boundaries.sizesectorphysical

infilesThe /dev/pdd moreoronecombinemayyoualthoughsystems,fileasmountableusuallynotare
(seedevicedisklogicalmountableamaketoslicesdiskphysical dsk(4), ldd and(4), mount(8)).

infilesThe /dev/pdd theusingbycreatedare mknod (seecommand mknod ahavemustEach(8)).
slice.diskphysicaladefinetousedparametersotherwithalongnumber,deviceminorunique

The mknod follows:asisdevicesdiskphysicalforcommand(8)

odmkn unitaltpathflagslengthstartiopathdtypeminormajortypename

name example,(fordevicethefornamefileDescriptive pdd/scr0230).

type inDevicestransferred.beingdatadevicetheofType /dev/pdd denoteddevicescharacterare
aby c.

major Thedevices.diskphysicalfornumberdeviceMajor dev_pdd theinlabelname
/usr/src/uts/c1/cf/devsw.c diskphysicalfornumberdevicemajorthedenotesfile

asnumbermajorthespecifycanYoudevices. dev_pdd.

minor slice.thisfornumberdeviceMinor

dtype indefinedaretypesdevicediskPhysical /usr/src/uts/c1/sys/pddtypes.h.
follows:asaretypesdevicediskphysicalSupported
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*/vedrikdis9DD4/*39DD4efin#de
*/vedrikdis0DD4/*60DD4efin#de
*/vedrikdis0DD5/*70DD5efin#de
*/vedrikdis1DD4/*91DD4efin#de
*/vedrikdis0DD6/*100DD6efin#de
*/vedrikdis1DD6/*111DD6efin#de
*/vedrikdis2DD6/*122DD6efin#de
*/vedrikdis2DD4/*132DD4efin#de
*/vedrikdis2DA6/*142DA6efin#de
*/vedrikdis0DA6/*150DA6efin#de
*/vedrikdis01DD3/*1601DD3efin#de
*/vedrikdis01DA3/*1701DA3efin#de
*/vedrikdis02DD3/*1802DD3efin#de
*/vedrikdis02DA3/*1902DA3efin#de

types:diskseriesELCRAY

*/vedriiesdold/*64SDIDDEefin#de
*/vedriiesdnew/*65DD3efin#de

*/DASatStrMaxold/*66DASDDLefin#de
*/DASatStrMaxnew/*67S2DDAefin#de

*/7resab+ipi/*68DD4efin#de
*/iesdbleovarem/*69RD1efin#de

*/rdsboavmeryemos+mniciro/*70MEMDDIefin#de
*/vedriISCSSDD5/*71SDD5efin#de

*/vedriIPIIDD5/*72IDD5efin#de

iopath The iopath number.channelcontrollertheand(IOP),processorI/Othecluster,I/Othespecifies
anexample,For iopath The34.channel2,IOP1,IOCis01234of iopath thebydefined,

io_path instructure sys/pdd.h series,ELCRAYfordifferentisstructureThefollows.,
isithere;usednotisunitTheE.modelIOSanwithsystemsPVPCrayandseries,J90CRAY

below.describedfield,separateain

)4(PDD)4(PDD

SR– 1692014



/*
rpteadalnnechathetohpati/o*

*/
{hpatio_uctstr
EL)RAYd(Cinedef#if

*/sedunuainremtmus/*,:32tuin
:8,tuni

*/anekplbacvme-ios/*:8,ioc
*/rlletrocon-peio/*:8,iop
*/lnnecha/*:8;ncha

)J90RAYd(Cinedefif#el
*/sedunuainremtmus/*,:32tuin

:8,tuni
*/anekplbacvme-ios/*:6,ioc
*/rlletrocon-peio/*:9,iop
*/lnnecha/*:9;ncha

se#el
*/sedunu/*,:32tuin

*/tuni/*,:16tuni
*/sedunu/*:3,

*/rstecluio/*:4,ioc
*/sorcesproio/*:3,iop

*/lnnecha/*:6;ncha
*/SYELCRA/*dif#en

};

start slice.theofnumber(sector)blockstartingAbsolute

length slice.thein(sectors)blocksofNumber

flags indefinedcontrol,devicediskphysicalforFlags sys/eslice.h mainlyareTheyfollows.,
inslicesfor0beshouldfieldflagstheUsually,purposes.maintenanceanddiagnosticforused

/dev/pdd.

*/icedevltrocon/*001ROLONTS_Cefin#de
*/gdinwarforckblobadno/*002FOBBS_Nefin#de
*/ryoverecorerrno/*004RECOERS_Nefin#de
*/gginlogorerrno/*010GOLOS_Nefin#de
*/indbehtewrino/*020BITEOWRS_Nefin#de
*/bleenatewriicedevltrocon/*040WES_Cefin#de
*/ingralspino/*0010LIRAOSPS_Nefin#de

altpath alternateoptionalThe iopath device’sdiskphysicalthetopathback-upaasusecanyouthat
port.second

unit channel.sametheonunitsmultiplesupportthattypesdevicefornumberunitdevicediskThe
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ioctl Requests
followingthesupportsdriverdiskphysicalThe ioctl indefinedareTheyrequests.(2)

sys/pddtypes.h theaspassedaretheyand, cmd theinargument ioctl call.system(2)

theIf ioctl thethatindicatesdescription ioctl thesystems,seriesELCRAYoneffectnohasrequest(2)
theIfsystem.theonmeaningnohascallthebutsupports,systemthethatcommandaofpartbemaycall

thethatindicatesdescription ioctl isrequestthesystems,seriesELCRAYonsupportednotisrequest(2)
systems.seriesELCRAYonsupportednotcommandsbyonlyused

PDI_STOP afterrequestsdiskqueuedtheStopsseries)ELCRAYtheonsupported(Not
finish.requestsoutstandingall

PDI_START aretheyafterrequestsdiskResumesseries)ELCRAYtheonsupported(Not
ausingbystopped ioctlPDI_STOP request.(2)

PDI_DOWN error.anwithrequestsqueuedallterminatesandstatedownaindevicePuts

PDI_UP state.upanindevicePuts

PDI_RDONLY state.read-onlyatodeviceSets

PDI_NOALLOC canallocationfilenewnobutoccurcanwriteswhichinstateatodeviceSets
request.thisusessystemfileTheplace.take

PDI_SPINIT formapsectorsparetheInitializesseries)ELCRAYtheonsupported(Not
device.specifiedthe

PDI_DIAG_REQ aforprocesscallingtheRegistersseries)ELCRAYtheonsupported(Not
Arequest.functiondiagnostic read aor(2) write thebycallsystem(2)

argumentTherequest.diagnosticaastreatedistimelateraatprocesscalling
packet,requestdiskatopointerais drq_pak indefined, sys/epackd.h.

PDI_DIAG_RES aforprocesscallingtheRegistersseries)ELCRAYtheonsupported(Not
atoresponseIOSAnresponse.functiondiagnostic read aor(2) write(2)

Thecaller.theintocopiedistimelateraatprocesscallingthebycallsystem
isresponsethewhichtopacketresponsediskatopointeraisargument

packet,responsediskThecopied. drs_pak indefinedis, sys/epackd.h.

PDI_GETFLAGS controldevicephysicaltheCopiesseries)ELCRAYtheonsupported(Not
whichtowordthetoflags arg definedareflagscontroldeviceThepoints.

previously.

PDI_SETFLAGS flagscontroldevicephysicaltheSetsseries)ELCRAYtheonsupported(Not
ofcontentstheto arg previously.definedareflagscontroldeviceThe.

PDI_SPIN_UP thetofunctionspin-upaIssuesseries)ELCRAYtheoneffectno(Has
mode.remoteinbeandcapabilitythishavemustdeviceThedevice.physical

PDI_SPIN_DOWN thetofunctionspin-downaIssuesseries)ELCRAYtheoneffectno(Has
mode.remoteinbeandcapabilitythishavemustdeviceThedevice.physical

PDI_GETMODE mode.read/writecurrenttheGets
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PDI_GETSTATE state.diskcurrenttheGets

PDI_PRIMARY disk.topathprimarySelects

PDI_ALTERNATE disk.topathalternateSelectsseries)ELCRAYtheoneffectno(Has

PDI_RESET stats.deviceResets

PDI_GET_STREAMS streams.Getsseries)ELCRAYtheoneffectno(Has

PDI_SET_STREAMS streams.Setsseries)ELCRAYtheoneffectno(Has

PDI_GET_SL_STREAMS streams.sliceGetsseries)ELCRAYtheoneffectno(Has

PDI_SET_SL_STREAMS streams.sliceSetsseries)ELCRAYtheoneffectno(Has

PDI_ATOM_CP diagnosticread/writeAtomicseries)ELCRAYtheonsupported(Not
function.

PDI_RESYNC array.withinspindletolabelsResyncsseries)ELCRAYtheoneffectno(Has

PDI_LDFRMT withinspindletospecformatLoadsseries)ELCRAYtheonsupported(Not
array.

EXAMPLES

followingThe mknod fornodeamakescommand(8) pdd/scr0230 type, c numbermajor, dev_pdd,
1472oflength0,blockatstartg30,channel2,IOP0,clusterI/ODD-60,typedisk110,numberminor

1:ofnumberunitandpath,alternatenoflags,for0blocks,

10021470002310110d_pddevc30r02/scpddodmkn

FILES

/dev/pdd/*

/usr/include/sys/pdd.h

/usr/include/sys/pddprof.h

/usr/src/c1/io/pdd.c

ALSOSEE

dsk(4), ldd(4), mdd(4), sdd(4), ssdd(4)

ddstat(8), mknod(8), mount thein(8) ManualReferenceCommandsAdministratorUNICOS Cray,
SRpublicationResearch – 2022
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NAME

proc – systemfileProcess

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /proc systemfileThisprocess.runningaofspaceaddressthetoaccessusersallowssystemfile
namedfilesofconsists /proc/nnnnn; nnnnn thecontainsfileEachdecimal.informattedIDprocesstheis

represents.itprocesstheofspaceaddress

ofmembereachtoAccess /proc thewithmechanisms,protectionsystemfiletypicalthebyrestrictedis
assuchoperationsthatrestrictionsadditional chown and(1) chmod theinprohibitedare(1) /proc file

Thesystem. /proc isnumberdevicemajorabutdriver,deviceassociatedanhavenotdoessystemfile
operation.currentitsforneededstill

theusingbyprocessaofspaceaddressthemodifyorinspectTo /proc infiletheopensystem,file /proc
theusingbyprocessthatrepresentsthat open theusethenandcall,system(2) lseek(2), read or(2),

write space.addressprocess’stheaccesstocallsystem(2)

throughopenedprocessesonoperationsAdditional /proc thebysupportedare ioctl call,system(2)
descriptorfileaobtaintoandpreciselyprocesssubjecttheofexecutionthecontroltodebuggersallowing

Thefile.textprocess’ssubjectthetorefersthat ioctl/proc alldescribessubsectionRequests /proc
ioctl operations.(2)

Configuration
acreateTo /proc steps:followingtheusesystem,file

calleddirectoryemptyanCreate1. /proc command:followingtheusingby

oc/prirmkd

andscriptsmountsystemtheModify2. /etc/fstab thethatsofile /proc alwaysissystemfile
theofformattheForstartup.systematmounted /proc theinentry fstab seefile, fstab(5).

SegmentationSpaceAddressProcess
thethroughopenedisprocessaWhen /proc severalintosegmentedisspaceaddressitssystem,file

theindeclaredarespacesaddressprocessseparateThesespaces.addressdistinct sys/fs/prfcntl.h
follows:asdefinedareandfileinclude

PRFS_DATA space.dataProgram

PRFS_TEXT space.textProgram

PRFS_PREGS andVLtheandregisters,SandAregister,Pprocess’stheincludingregisters,Primary
theinisspaceaddressthisofstructureTheregisters.VM proc_pregs asstructure

theindefined sys/fs/prfcntl.h file.include
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PRFS_VREGS inordersequentialinappearprocesstheofregistersvectoreightTheregisters.VProcess
correspondspaceaddressthisinbytes)(512words64firsttheThus,space.addressthis

V1.tocorrespondswords64ofgroupsecondtheandV0,to

PRFS_BREGS thisinordersequentialinappearprocesstheofregistersB64Theregisters.BProcess
theB0;tocorrespondsspaceaddressthisin0offsetbyteatwordtheThus,space.address

B1.tocorresponds8offsetbyteatword

PRFS_TREGS thisinordersequentialinappearprocesstheofregistersT64Theregisters.TProcess
theT0;tocorrespondsspaceaddressthisin0offsetbyteatwordtheThus,space.address

T1.tocorresponds8offsetbyteatword

PRFS_SM thewithlengthinword1exactlyisspaceaddressThissemaphores.sharedProcess
ofnumberThesemaphores.sharedtheofstatethedefiningwordtheofbitslow-order

Y-MPCRAYforsemaphores32architecture:machinebyvariessemaphoresshared
read-only.isspaceaddressThissystems.

PRFS_SHRDBREGS
sequentialinappearprocesstheofregistersSBsharedTheregisters.SBsharedProcess

spaceaddressthisin0offsetbyteatwordtheThus,space.addressthisinorder
SB1.tocorresponds8offsetbyteatwordtheSB0;tocorresponds

PRFS_SHRDTREGS
sequentialinappearprocesstheofregistersSTsharedTheregisters.STsharedProcess

spaceaddressthisin0offsetbyteatwordtheThus,space.addressthisinorder
ST1.tocorresponds8offsetbyteatwordtheST0;tocorresponds

UNICOSinternalreferencethey(becauseconvenienceforincludedarespacesaddressprocessfollowingThe
supported):notisreleasesacrosscompatibilitystructures,data

PRFS_PCOMM theindefinedasstructurecommonProcess sys/proc.h addressThisfile.include
read-only.isspace

PRFS_PROC theindefinedasstructureProcess sys/proc.h isspaceaddressThisfile.include
read-only.

PRFS_SESS theindefinedasstructuretableSession sys/session.h addressThisfile.include
addressthisfromreadattemptedanysession,ainnotisprocesstheIfread-only.isspace

bytes.0returnwillspace

PRFS_UCOMM theindefinedasstructurecommonUser sys/user.h isspaceaddressThisfile.include
read-only.

PRFS_USER theindefinedasstructureUser sys/user.h isspaceaddressThisfile.include
read-only.
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theIfsame.thealwaysisspacesaddresstheofanyinlocationparticularaaccesstousedmethodThe
anlocation,propertheatalreadynotisopenisprocessawhichonfiletheofpositioncurrent lseek(2)

thewithinoffsetbytebeginningtheandspaceaddressthebothidentifiesthatmadebeshouldcallsystem
abyfollowedspace,addressgiven read or(2) write you(Alternatively,data.theaccesstocallsystem(2)

theusecan listio call.)systemoneinoperationwriteorreadandseekthebothperformtosystem(2)

theof(V1)registervectorsecondtheofelementfirstthereadsfragmentcodefollowingtheexample,For
theonopenprocess fd descriptor:file

>l.hcntprf/fs/sys<declu#in
:

;bufglon
:

0);,ng)(loeofsiz64*|SREGS_VPRF,(fdeklse
);ng)(loeofsiz,buf*)&ar(ch,(fddrea

peculiarslightlysomeinresultssegmentsdiscontinuousmultipleintospaceaddressprocesstheSplitting
aonoperationI/Oonebecausebehavior /proc Thus,boundary.segmentacrosstopermittednotisfile

truncated.aresegmentaofendthebeyondrunthatoperationsI/O

The /proc alwaysarespaceaddresstheofportionsvariousbecausefilesUNICOSotherfromdifferfiles
example,(forread-only PRFS_PROC entirelyorwritableentirelyeitherarefilesUNICOSother);

write-protected.

ioctl/proc Requests
forformatThe ioctl torequests(2) /proc follows:asis

>l.hcntprf/fs/sys<declu#in
(tlioc fildes, request, arg)

*glon arg;

validThe ioctl follows:asarerequests(2)

PFCCSIG theIf arg otherwise,signals;pendingallclears0,tosetisargument arg signalatopoints
cleared.betonumberssignalthecontainsthatmask

PFCCSIGM theIf arg group;multitaskingtheforsignalspendingallclears0,tosetisargument
otherwise, arg cleared.betonumberssignalthecontainsthatmasksignalatopoints

PFCEXCLU Theuse.exclusiveforspacetextprocesstheMarks arg shouldandusednotisargument
0.tosetbe

PFCGMASK Theprocess.theofmaskbittracesignaltheGets arg longatopointmustargument
(seereturnedbewillmaskbittracesignalthewhichininteger PFCSMASK).

PFCGMASKM Thegroup.multitasktheofmaskbittracesignaltheGets arg atopointmustargument
(seereturnedbewillmaskbittracesignalthewhichinintegerlong PFCSMASKM).

PFCKILL Theprocess.thetosignalaSends arg containsthatintegerlongatopointmustargument
sent.betosignaltheofnumberthe
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PFCKILLM Thegroup.multitasktheofprocessesalltosignalaSends arg atopointmustargument
sent.betosignaltheofnumberthecontainsthatintegerlong

PFCOPENT Thereading.forfiletextOpens arg thewhichinintegerantopointmustargument
returned.bewillfiletextprocess’sthetoreferringdescriptorfileopened

PFCREXEC Theprocess.theofflagstop-on-exectheClears arg beshouldandusednotisargument
0.toset

PFCRUN Therunnable.processtheMakes arg 0.tosetbeshouldandusednotisargument

PFCRUNM Therunnable.groupmultitasktheofprocessesallMakes arg andusednotisargument
0.tosetbeshould

PFCSEXEC Theprocess.theofflagstop-on-exectheSets arg setbeshouldandusednotisargument
0.to

PFCSMASK Theprocess.theofmaskbittracesignaltheSets arg longatopointmustargument
issignalanywhenstopsprocessThemask.bittracesignalthedefinesthatinteger

formaskbittraceTheset.isalsomasktracetheinbitcorrespondingwhosereceived
signal s follows:asis

(<<1L s-1)

PFCSMASKM Thegroup.multitasktheofmaskbittracesignaltheSets arg atopointmustargument
multitasktheinprocessanyWhenmask.bittracesignalthedefinesthatintegerlong

theset,isalsomasktracetheinbitcorrespondingwhosesignalthereceivesgroup
thesentaregroup,multitasktheinprocessesotherallandstops,processreceiving STOP

signalformaskbittraceThesignal. s follows:asis

(<<1L s-1)

PFCSTOP theSends STOP Theprocess.thetosignal arg tosetbeshouldandusednotisargument
0.

PFCSTOPM theSends STOP aisprocessthewhichofgroupmultitasktheinprocessesalltosignal
Themember. arg 0.tosetbeshouldandusednotisargument

PFCWSTOP theusecanYoustopped.becometoprocesstheforWaits arg topointeraasargument
valuestatusAnyreturned.bewillprocessstoppedtheofstatusthewhichtointegeran

thebyreturnedstatusthetoidenticalmanneraininterpretediswaythisinreturned
wait theAlternatively,call.system(2) arg statusnothatindicating0,becanargument

returned.bewillinformation

PFCWSTOPM Thestop.togroupmultitasktheinprocessesallforWaits arg andusednotisargument
0.tosetbeshould
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PFCQUERYM Thegroup.multitasktheinmembereachofstatustheReturns arg abeshouldargument
typeofstructureatopointer pfcquerystruct arrayantopointeracontainswhich,

typeof pfcstatusstruct theintaskeachofstatusThearray.theofsizetheand
elementarrayEacharray.theinreturnedismaximum,giventhetoupgroup,multitask

onlyTheflags.someandtask,theofstatusthetask,theofidentifierprocessthecontains
isimplementedcurrentlyflag PSTAT_UNKNOWN neitherhasprocessthethatmeanswhich,

exited.norstopped

PFCSWITCHM task,tracedcurrentlyatime,givenanyatistheregroup,multitaskadebuggingWhen
theIfidentifier.processitsbyidentifiediswhich arg thetopointsitnonzero,isargument

theAlternatively,task.tracedcurrentlythebetosetthenisthattaskaidentifier,process
arg previousTheunchanged.tasktracedcurrentlytheleaveswhich0,bemayargument

value.functiontheasreturnedisPIDtasks’stracedcurrently

NOTES

theofimplementationanduseThe ioctl inchangetosubjectareentrythisindocumentedoperations(2)
UNICOS.ofreleasesfuture

FILES

/proc/proc rootsystemfile

/usr/include/sys/fs/prfcntl.h spaceaddressprocesstheforDefinitions

ALSOSEE

fstab(5)

close(2), ioctl(2), listio(2), read(2), reada(2), write(2), writea thein(2) SystemUNICOS
ManualReferenceCalls SRpublicationResearchCray, – 2012
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NAME

pty – interfaceterminalPseudo

IMPLEMENTATION

systemsY-MPCRAY

seriesJ90CRAY

seriesELCRAY

DESCRIPTION

interface,terminalpseudoThe pty acalledpairdeviceaforsupportprovides, terminalpseudo aiswhich,
deviceslaveThedevice.slaveaanddevicemasteraofconsistspairThisdevices.characterofpair

indescribedthattoidenticalisthatprocessesforinterfaceanprovides termio allwhereasHowever,(4).
indescribedinterfacetheprovidethatdevicesother termio behindsortsomeofdevicehardwareahave(4)

pseudotheofhalfmasterthethroughitmanipulatingprocessanotherinstead,has,deviceslavethethem,
anythingandinput,asdeviceslavethetogivenisdevicemastertheonwrittenanythingis,Thatterminal.

device.mastertheoninputaspresentedisdeviceslavetheonwritten

The ioctl theindefinedareterminalspseudotoapplythatrequests sys/pty.h follows:asfile,include

FIONBIO (byspecificationthebyenabledisI/ONonblockingI/O.nonblockingdisablesorEnables
isI/OnonblockingWhenparameter.0abydisabledisandparameternonzeroaofreference)

errorthereturnsoperationwriteorreadaenabled, EWOULDBLOCK sleeptogoingthanrather,
empty.tobufferoutputtheorfilltobufferinputtheforwaitto

TCIOEXT usethatprogramsallowsprocessingExternalmode.processingexternaldisablesorEnables
data.ofechoingovercontrolmoreterminalspseudo

TCRDFL Enables " failurereaddaemon " requestreadadetecttodaemontheallowsmodeThismode.
theusingwithoutdeviceptymastertheon ioctl request TCTTRD readdaemon’sThe.

thewithfailsoperation ENOMSG bothonisrequestreadawheneveroccurserrorThiserror.
withfailsreaddaemonaWhendirection.eitheringoingisdatanoandsides,ttyandptythe

ENOMSG request.readanotherissuesitbeforewriteshoulddaemonthe,

TCSIG thebyspecifiedissentsignalthegroup;processclient’sthetosignalaSends arg inargument
the ioctl request.(2)

TCTTRD outstandinganhascurrentlydeviceptymastertheonprocessaifvaluenonzeroaReturns
read thebyspecifiedisvaluereturnthestoresthatwordtheofaddressThecall.system(2)
arg theinargument ioctl request.(2)
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TIOCPKT reference)(byspecificationthebyenabledismodePacketmode.packetdisablesorEnables
thetoappliedisrequestthisWhenparameter.0abydisabledandparameternonzeroaof

returnsterminalthefromoperationreadsubsequenteachterminal,pseudoaofsidemaster
(symbolicallybyte0abyprecededterminal,pseudotheofpartslavetheonwrittendata

asdefined TIOCPKT_DATA theIninformation.statuscontrolreflectsthatbytesingleaor)
bytestheofdefinitionsymbolicThebits.moreor0ofORinclusiveanisbytethecase,latter

follows:asis

TIOCPKT_FLUSHREAD flushed.isterminaltheforqueuereadthewheneverSets

TIOCPKT_FLUSHWRITE flushed.isterminaltheforqueuewritethewheneverSets

TIOCPKT_STOP withstoppedisterminalthetooutputwheneverSets
<CONTROL-s>.

TIOCPKT_START restarted.isterminalthetooutputwheneverSets

TIOCPKT_DOSTOP wheneverSets IXON (seeenabledismodecontrolterminal
termio ).(4)

TIOCPKT_NOSTOP wheneverSets IXON (seedisabledismodecontrolterminal
termio ).(4)

The rlogin and(1B) rlogind loginremoteaimplementtomodepacketusecommands(8)
withcontrolflowlocalechoing,remotewith <CONTROL-s> and <CONTROL-q> properand,

mode.thisusecanalsoprogramssimilarOtheroutput.ofback-flushing

BUGS

terminal.pseudoatoEOTansendcannotYou

FILES

/dev/pty/nnn

/dev/ttypnnn

/usr/include/sys/pty.h

ALSOSEE

termio(4), tty(4)
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NAME

qdd – interfacedevicediskPhysical

IMPLEMENTATION

systemsJ90seCRAY

systemsT90CRAY

DESCRIPTION

infilesThe /dev/qdd devicesdiskphysicaltooperationswriteandreadallowthatfilesspecialare
infilesThedevice.diskphysicalaofsliceonerepresentsfileEachIPN-1.thetoconnected /dev/qdd

aretheyUsually,slices.diskphysicalwriteandreadtodirectlyusedbemaythatfilesspecialcharacterare
diskcharacteraonI/OFordrivers.devicedisklogicalhigher-levelofbehalfonI/Operformtocalled
seekallandsizesectordevicephysicaltheofmultiplestransfermustoperationswriteandreaddevice,

boundaries.sizesectorphysicalonbemustoperations

infilesThe /dev/qdd moreoronecombinemayyoualthoughsystems,fileasmountableusuallynotare
(seedevicedisklogicalmountableamaketoslicesdiskphysical dsk(4), ldd and(4), mount(8)).

infilesThe /dev/qdd theusingbycreatedare mknod (seecommand mknod ahavemustEach(8)).
slice.diskphysicaladefinetousedparametersotherwithalongnumber,deviceminorunique

The mknod follows:asisdevicesdiskphysicalforcommand(8)

odmkn unitaltpathflagslengthstartiopathdtypeminormajortypename

name example,(fordevicethefornamefileDescriptive qdd/scr0230).

type inDevicestransferred.beingdatadevicetheofType /dev/qdd denoteddevicescharacterare
aby c.

major asnumbermajorthespecifycanYoudevices.diskphysicalfornumberdeviceMajor
dev_qdd.

minor slice.thisfornumberdeviceMinor

dtype type.devicediskPhysical

iopath The iopath diskthewhichtonumbernodetheon,isdevicethenumberGigaRingthespecifies
theinisnumbercontrollerThedevicetheofnumberunitandcontrollertheandconnected,is

inisnumberunitThe0.alwaysisnumbercontrollerthedevices,arrayFor4.through0range
7.through0rangethe

start slice.theofnumber(sector)blockstartingAbsolute

length slice.thein(sectors)blocksofNumber

flags maintenanceanddiagnosticforusedmainlyareTheycontrol.devicediskphysicalforFlags
inslicesfor0beshouldfieldflagstheUsually,purposes. /dev/qdd.

)4(QDD)4(QDD
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altpath alternateoptionalThe iopath device’sdiskphysicalthetopathback-upaasusecanyouthat
port.second

unit channel.sametheonunitsmultiplesupportthattypesdevicefornumberunitdevicediskThe

FILES

/dev/qdd/*

/usr/src/c1/io/qdd.c

ALSOSEE

dsk(4), ldd(4), mdd(4), sdd(4), ssdd(4) xdd(4)

ddstat(8), mknod(8), mount(8), sdconf(8), sdstat thein(8) CommandsAdministratorUNICOS
ManualReference SRpublicationResearchCray, – 2022

)4(QDD)4(QDD
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NAME

ram – interfacediskmemoryRandom-access

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

orcharactermoreoroneasconfiguremayyouthatmemoryofareaanis(RAM)memoryRandom-access
inconfiguredisRAMlevel.userthefromdrivediskaastreatedisItdevices.specialblock

/usr/src/uts/cf/conf.SN.c (SN deviceminortheusesdriverthenumber);serialmainframetheis
thebyrepresentedisinterfaceRAMThedescription.sliceatoindexanasnumber /dev/ram file.special

The ramsize RAM.indevicesallfordedicatedbetomemoryofamountthedeterminesconstant

EXAMPLES

showsexampleThisRAM.tomemorymainofwords200,000oftotalaallocatesexamplefollowingThe
inconfiguredbecouldthatwords,100,000ofupmadeeachdevices,twoofallocationthe /dev eitheras

dependnumbersdevicemajortheir1;and0arenumbersdeviceminorTheirfiles.specialblockorcharacter
theinlocationtheiron bdevsw or cdevsw tables.

000200esizramefin#de

{=2]00[ramesizuctstr
,,0)0,0000(10nitceisli

0)00,0000,1000(10nitceisli
};

FILES

/dev/ram

/usr/src/uts/cf/conf.SN.c (SN number)serialmainframetheis

)4(RAM)4(RAM
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NAME

rdd – driverdiskRAM

IMPLEMENTATION

EmodelIOSanwithsystemsPVPCray

DESCRIPTION

infilesThe /dev/rdd random-accesstooperationswriteandreadallowthatfilesspecialcharacterare
memorytotalThearea.diskRAMtotaltheofsliceonerepresentsfileEachslices.disk(RAM)memory

file.parameterUNICOStheinspecifiedisdisksRAMforallocated

boundaries.512-wordonstartandmultiples512-wordinbemustdisksRAMtolengthsrequestI/OUsually,
specifiedtheofsizesectortheIfdevice.diskphysicalaofattributestheassumecanslicediskRAMA

specifiedtheforthosematchmuststartsandlengthsrequestI/Othewords,512thanmoreofconsistsdevice
device.

infilesthemountcannotyouUsually, /dev/rdd aasslicediskRAMaspecifymayYousystems.fileas
device.diskphysicalawithslicediskRAMacombinecanalsoYoudevice.disklogicalaofpartorwhole

See dsk(4), ldesc and(5), pdd(4).

infilesThe /dev/rdd theusingbycreatedare mknod minoruniqueahavemustfileEachcommand.(8)
blocks).(inlengthaandblock,startinganumber,device

The mknod follows:asisdevicesdiskRAMforcommand(8)

odmkn dtypeminormajortypename 0 lengthstart

name device.thefornamefileDescriptive

type inDevicestransferred.beingdatadevicetheofType /dev/rdd denoteddevicescharacterare
aby c.

major Thedevices.diskRAMfornumberdeviceMajor dev_rdd theinlabelname
/uts/c1/cf/devsw.c devices.diskRAMfornumberdevicemajorthedenotesfile

minor deviceminoruniqueahavemustslicediskRAMEachslice.thisfornumberdeviceMinor
number.

dtype physicaltheassumesslicediskRAMthe0,atleftIftype.devicediskPhysical(Optional)
seetypes,devicediskphysicaloflistaFordrive.diskDD-49aofattributes pdd(4).

0 use.futureforPlaceholder

start slice.theofnumber(sector)blockstartingAbsolute

length slice.thein(sectors)blocksofNumber

)4(RDD)4(RDD
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FILES

/dev/rdd/*

/usr/src/c1/io/rdd.c

ALSOSEE

dsk(4), ldd(4), ldesc(5), pdd(4)

mknod thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

)4(RDD)4(RDD
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NAME

reqt – interfaceIPI-3

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /dev/ipi3/reqt itanddriver,packetIPI-3/IPIthetoconfigurationIPI-3/IPIthesendsdevice
information.limitdeviceandtable,configuration,requests

theuseprocess,controllingtheanddriverpacketthebetweencommunicateTo pki_ctl asstructure,
theindefined sys/pki_ctl.h follows:asdefinedisstructurecontroldriverpacketThefile.include

l{_ctpkiuctstr
*/eeivrectonalSig/*o;ign_pspkiint
*/mgraprorusemfroketPac/*et;acki_p*pkdwor
*/ketpacofgthLen/*s;yte_nbpkiint
*/enamiceDev/*e;vic_depkiint

}

followingtheusesinterfaceIPI-3/IPIThe ioctl requests:(2)

PKI_GET_CONFIG configurationIPI-3/IPItheReturns

PKI_GET_DEVCONF configurationdevicetheReturns

PKI_GET_DEVTBL tableIPI-3/IPIanReturns

PKI_GET_OPTIONS optionsIPI-3/IPIReturns

PKI_PUT_CONFIG configurationIPI-3/IPItheSends

PKI_SET_OPTIONS optionsIPI-3/IPItheSets

FILES

/dev/ipi3/device-name devicesinterfaceIPI-3/IPI

/usr/include/sys/pki_ctl.h ofdefinitionStructure pki_ctl

ALSOSEE

ipi3(4)

ipi3_clear(8), ipi3_config(8), ipi3_option(8), ipi3_start(8), ipi3_stat(8),
ipi3_stop thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

AdministrationSubsystemTape SGpublicationResearchCray, – 2307

)4(REQT)4(REQT
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NAME

sdd – driverdiskStriped

IMPLEMENTATION

EmodelIOSanwithsystemsPVPCray

DESCRIPTION

infilesThe /dev/sdd slices.diskstripedtooperationswriteandreadallowthatfilesspecialcharacterare
A slicediskstriped physicalTheseslices.diskphysicalmoreortwoofcomposeddevicedisklogicalais

asknownalsoslices, members length.andtypedevicephysicalsametheofbemust,

512-wordonstartandmultiples512-wordinbemustdisksstripedtolengthsrequestI/OUsually,
Ifdevices.diskphysicalmemberitsofsizesectorphysicaltheassumesdevicediskstripedAboundaries.

startsandlengthsrequestI/Othewords,512thanmoreofconsistsdevicesmembertheofsizesectorthe
device.specifiedtheforthosematchmust

requestI/OindividualAndesired.isbandwidthI/OinincreaseanwhenusedisstripingleveldriverDevice
stripedofunitbasicThedevice.physicalmembereachformoreoronerequests,componentintodividedis

theasknownisI/O factorstripe theoftypedevicephysicaltheonbasedfixedisfactorstripeThe.
members.underlying

infilesthemountcannotyouUsually, /dev/sdd aasslicediskstripedaspecifycanYousystems.fileas
infilesThedevice.disklogicalaofpartorwhole /dev/sdd Seetype.indirectlogicaltheofallare

dsk(4), ldd(4), ldesc and(5), pdd(4).

The mknod follows:asinode,diskstripedacreatetousediscommand

odmkn minormajortypename 00 path

name device.logicaltheofName

type inDevicestransferred.beingdatadevicetheofType /dev/sdd denoteddevicescharacterare
aby c.

major nameThedriver.devicedisklogicalstripedtheofnumberdeviceMajor dev_sdd thein
/usr/src/uts/c1/cf/devsw.c driver.thedenotesfile

minor deviceminoruniqueahavemustslicediskstripedEachslice.thisfornumberdeviceMinor
number.

00 use.futureforPlaceholders

path Seeslices.memberthelistingfiledescriptorlogicalthedesignatesthatnamePath ldesc(5).

)4(SDD)4(SDD
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EXAMPLES

inode:diskstripedacreatesexamplefollowingThe

erip.stusrdd/v/l/de001d_sddevcusrdd/v/s/deodmkn

FILES

/dev/sdd/*

/usr/include/sys/sdd.h

/usr/src/c1/io/sdd.c

ALSOSEE

dsk(4), ldd(4), ldesc(5), pdd(4)

mknod thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

)4(SDD)4(SDD
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NAME

sds – devicesSSDoninterfacestoragedataSecondary

IMPLEMENTATION

series)J90CRAY(exceptsystemsPVPCray

DESCRIPTION

storage(solid-stateSSDanonallocatedspacestorageextendedisdevice(SDS)storagedatasecondaryThe
devicelogicalasuseforsystemoperatingthebyorstorage,extendedforusersbyusedbecanItdevice).

Seecache. ssd and(4) ldcache(8).

theusingspaceSDSallocatecanUsers ssbreak usecanspaceSDSofwritesandReadscall.system(2)
specializedthe ssread and(2) sswrite purposegeneralmoretheorcalls,systemUNICOS(2) read(2),

write(2), reada(2), writea and(2), listio calls.systems(2)

The ssread and(2) sswrite SDSoneonlyisTheredescriptor.filearequirenotdocallssystem(2)
anonlyanddevice ssbreak thebeforestorageextendedallocatetorequirediscallsystem(2) ssread(2)

or sswrite Thecalls.system(2) ssread and(2) sswrite tolimitedarehowever,calls,system(2)
Seeoperation.synchronous ssread and(2) sswrite(2).

file,specialcharacterThe /dev/sds openingBydevice.SDSthetointerfacepurposegeneralaprovides,
/dev/sds allowtoobtainedisdescriptorfilea, read(2), reada(2), write(2), writea and(2),
listio onpermissionsFilecalls.system(2) /dev/sds anhowever,it;opentouseranyallow ssbreak

allowed.arewritesorreadsanybeforespaceallocatetorequiredis

file,specialcharacterThe /dev/sds thebycreatedis mknod follows:ascommand(8)

0s_sddevcdsv/s/deodmkn

FILES

/dev/sds

ALSOSEE

ssd(4), ssdd(4), ssdt(4)

sdss thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

ssbreak(2), ssread thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

ldcache(8), ldsync thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

)4(SDS)4(SDS
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NAME

secded – interfacefunctionmaintenanceSECDED

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

hardware.theofinterfacecorrectionerrormemorythetoaccessallowfunctionsmaintenanceSECDEDThe
processoraormemoryofwordainbitscheckorbitsdataofclearingandsettingtheallowfunctionsThese

correction,detection,errormemorywhetherrevealswaythisinsetbeenhasthatwordaReadingregister.
ofscrubbingthecontrollingofmeansaprovidealsofunctionsTheproperly.workingarereportingand

canerrorsmemoryofburststoresponsesystem’sthecontrolthatparametersTheerrors.memorysingle-bit
interface.thisthroughmanipulatedbe

The secded thesupportsdriver ioctl and(2) open deviceoneonlysupportsdriverThecalls.system(2)
0).device(minor

followingThe ioctl accepted:arerequests

ME_GET errormemorythewithfillwilldriverthethatstructureatopointeraargumentanasAccepts
parameterscorrection mecormax inoccurcanthaterrorssingle-bitofnumbermaximum, meint

thanlongerofintervalsnowithtimeofperiod meint/mecormax thenerror,anwithoutseconds
forprocessesuserallforoffturnedisdetectionerrorsingle-bit medisint lastTheseconds.

parameter, meuncmax allowwillsystemUNICOSthethaterrorsuncorrectableoflimittheis,
indefinedisstructureTheerrors.memorytheofbecausepanicaforcingbefore

sys/memc.h bydefinedareparametersdefaultThe. MECORMAX errors,16as MEINT as
seconds,5or5*HZ MEDISINT and5,timesseconds60or300as MEUNCMAX 64.as

ME_SET memorynewtheextractwilldriverthethatstructureatopointeraargumentanasAccepts
parameters,correctionerror meint, mecormax, medisint and, meuncmax.

RPE_SET (designatorsetregisteracontainsthatstructureatopointeraargumentanasAccepts RPE_V,
RPE_T, RPE_B, RPE_IB or, RPE_SR odd).or(evenindicatorparityaand)

RPE_SET oddorevenIncorrecttested.betofunctionserrorparityregisterCPUtheallows
instructionanorregister;sharedaregister;BorT,V,aintowrittenbemayparityregister

interrupt.errorparityregisteraforcetoreadthenandbuffer,

CPUsY-MPCRAYononlyexistfunctionstheseforusedinstructionsmaintenanceSpecial
CPUs.otheronNO-OPsasbehaveinstructionsTheselater.or4oflevelrevisionahavethat

(functionregisterVtheonlyCurrently, RPE_V Thesupported.is) RPE_T, RPE_B, RPE_IB,
and RPE_SR deferred.arefunctions

)4(SECDED)4(SECDED
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SD_SET betowordtheofaddressthecontainsthatstructureatopointeraargumentanasAccepts
word.thewithinmodifiedbetobitscheckanddatatheandmodified

The ioctl (64wordentirethereadtoinstructionsmaintenanceSECDEDtheusesrequest
therewritesandmodified,betobitscheckanddatathecomplementsbits),check8anddata

associatedtheincludingpattern,72-bitanyway,thisInmemory.toworddata72-bitentire
word.memoryaintoplacedbecanbits,check

CPU_GET parametersthewithfillwilldriverthethatstructureatopointeraargumentanasAccepts
errors:memoryuncorrectableonCPUsofdowningcontrolling umemax, umelife and

umedown. umemax occurcanthatCPUpererrorsmemoryuncorrectableofnumbertheis
oflifetimeahaserrorEachsystem.operatingthebydownedisCPUthebefore umelife

willCPUTheCPU.aforerrorsofnumbertheincountedlongernoisitwhichafterseconds,
fordownremain umedown byservicetoreturnedbeautomaticallywillitwhichafterseconds,
system.operatingthe

Setting umemax SettingCPU.theofdowningautomaticthedisableszeroto umedown zeroto
forzeroaredefaultsTheCPU.theofservicetoreturnautomaticthedisables umemax and

umedown forhours)(2486400and umelife.

CPU_SET newtheextractwilldriverthewhichfromstructureatopointeraargumentanasAccepts
errors:memoryuncorrectableonCPUsofdowningthecontroltoparameters umemax, umelife

and umedown.

NOTES

bemustpanelswitchmainframetheonswitchmaintenanceerrorthework,tofunctionsmaintenancetheFor
errormemoryForenabled.isswitchthewhetherdeterminecannothowever,software,Theenabled.

(thisonbemustalsomainframetheonswitchcorrectionerrortheproperly,worktocorrectionanddetection
thisusingtestanyinstructions,maintenanceSECDEDtheofnaturetheofBecausestate).normaltheis

toonlycheckedismodifiedbeingwordaofaddressThemode.single-userindonebeshouldcapability
ordouble-bitacontaintochangediswordaIfmachine.theofmemoryphysicalthewithinisitthatensure

thenext),wordthatreadingprocessuseratoopposed(asnextwordthatreadskerneltheanderror,multibit
panics.kernel

offtheinswitchmodemaintenancethewithmainframethedeadstartmustyousystems,Y-MPCRAYFor
shouldyoumode),single-userinrunningissystemthe(anddeadstartedismainframetheAfterposition.

position.onthetoswitchmodemaintenancetheturn

MESSAGES

occur:canerrorsfollowingThe

EFAULT parametertheiformemory,machine’stheoutsideismodifiedbetowordtheifReturned
length.fielduser’stheoutsideisstructure

ENXIO typeappropriateannotismainframetheiforselected,is0deviceminorthanotherifReturned
operation.attemptedthefor

)4(SECDED)4(SECDED
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EPERM user.superthenotisusertheifReturned

EINVAL oninpassedparametersifReturned SD_SET, ME_SET, RPE_SET or CPU_SET passnotdo
tests.validation

FILES

/dev/secded

/usr/include/sys/memc.h

/usr/include/sys/secded.h

ALSOSEE

secded thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

)4(SECDED)4(SECDED
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NAME

sfs – SFSassociateditsandclusterSFSaninsystemResearchCrayeachofnamesthecontainsthatFile
arbiter

SYNOPSIS

/etc/config/sfs

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

theinrepresentedisarbitersSFSofconfigurationThe /etc/config/sfs Thefile.
/etc/config/sfs Theeditor.textawithdirectlycreatedorsystem,menutheusinggeneratedisfile
/etc/config/sfs systems.filesharethatclusterawithinsystemsallonidenticalbeshouldfile

theofformatThe /etc/config/sfs validtwoofonewithbeginslineEachoriented.lineisfile
1:columninstartingkeywords HostName or Arbiter.

The HostName Line
The HostName andvalidarearbitersSFSwhichdenotesandsystem,aofnamethedescribesline

hostthethatdefineslinefollowingtheexample,Forsystem.thatbyaccessible frost withinsystemais
thatandcluster,this frost withindefinedfurtheras2,and1,0,arbitersSFSaccesscan

/etc/config/sfs:

,20,1stfrometNaHos

The Arbiter Line
The Arbiter threetheofnamespaththeandservice,arbitrationSFSanofidentitythedescribesline

linefollowingtheexample,Forservice.arbitrationthatsupporttonecessarydevicesspecialcharacter
theuseswhichandSMP-2,ofnamesymbolicawith0,ofidentitynumericawitharbiterSFSandefines

namespaththree /dev/smp-0, /dev/sfs-0 and, /dev/smnt-0 specialcharacterthreetheaccessto
arbiter:SFSandefinethatdevices

-0mntv/s/de0fs-v/s/de0mp-v/s/de-2SMP0riteArb

theexample,Fordevice.semaphorephysicaltheforspecialcharacterthedescribesnamepathfirstThe
fileofoutput /dev/smp-0 2)equalstype(deviceSMP-2andescribeswhichfollowing,thelikelookmay

18:pairchannellow-speedtoattached

000000182/0)(73lciaspeterraccha0:mp-v/s/de

fileofoutputThe /dev/smp-0 type(deviceH-SMPandescribeswhichfollowing,thelikelookmayalso
nodespecialcharactertheindescribedispathI/OHIPPIwhose7,portrepresenting4)equals

/dev/hdd/smp:

)4(SFS)4(SFS
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00smpdd/v/h/de74/0)(73lciaspeterracchamp:v/s/de

itsanddriver,systemfilesharedlogicaltheforspecialcharacterthedescribesnamepathsecondThe
fileofoutputtheexample,ForRegion.LockSharedassociated /dev/sfs-0 following,thelikelookmay

usesthatdriverSFSlogicalthetointerfaceandescribeswhich dev/dsk/slr mediumsharedtheas
theinsystemsotherthetoinformationsharedotherandallocationsemaphorecommunicatetonecessary

cluster:

00slrsk/v/d/de00/0)(48lciaspeterraccha0:fs-v/s/de

theexample,Forinterface.TableMountSharedtheforspecialcharacterthedescribesnamepaththirdThe
fileofoutput /dev/smnt-0 SFSlogicalthetointerfaceandescribeswhichfollowing,thelikelookmay

indescribedmediumsharedtheofportionausesthatdriver /dev/sfs-0 betomountsSFSofrecordaas
cluster:theinsystemsotherthewithshared

00000000/0)(75lciaspeterraccha-0:mntv/s/de

mustitandsame,thebemustdevicesspecialcharacterthreetheofeachtoassignednumberminorThe
theindefinedidentitynumericarbiterSFSthematch /etc/config/sfs file.

EXAMPLES

ofexampleAn /etc/config/sfs following:thelikelookssystemtestafromtaken

c
o
l
u
m
n

1
|
v

,20,1stfrometNaHos
,20,1icemetNaHos

1,2609sn5metNaHos
-0mntv/s/de0fs-v/s/de0mp-v/s/de-2SMP0riteArb
-1mntv/s/de1fs-v/s/de1mp-v/s/dePHSM1riteArb
-2mntv/s/de2fs-v/s/de2mp-v/s/detorulaSim2riteArb

)4(SFS)4(SFS
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FILES

/dev/sfs InterfaceLogical-layerDeviceSemaphoreExternal

/dev/smp devicesemaphorethetointerfaceLow-level

/dev/smnt interfacetablemountShared

ALSOSEE

esdmon(8), sfsd thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

GuideAdministrator’s(SFS)SystemFileShared SGpublicationResearchCray, – 2114

)4(SFS)4(SFS
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NAME

slog – interfacelogSecurity

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /dev/slog logsecurityTherecords.logsecurityholdsthatdeviceread-onlyaisdevicepseudo
daemon, slogdemon utilities.securitythewithuseforfilelogsecuritythetorecordsthosetransfers(8),

seefile,logsecuritytheaboutinformationmoreFor slrec(5).

FILES

/dev/slog devicepseudologSecurity

/usr/adm/sl/slogfile logsecurityDisk-resident

ALSOSEE

slrec(5)

reduce(8), slogdemon thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301

)4(SLOG)4(SLOG
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NAME

ssd – devicestoragestateSolid

IMPLEMENTATION

series)J90CRAY(exceptsystemsPVPCray

DESCRIPTION

systemsPVPCrayonavailablememorysecondaryhigh-speedaisdevicestoragesolid-stateSSDThe
series).J90CRAY(except

(SDS)storagedatasecondaryaasorfilesystemsforuseddevicediskaasSSDtheconfigurecanYou
Seedevice. ssdd(4), ssdt and(4), sds becanorstorageextendedforusedbecanspaceSDS(4).

thewithcachedevicelogicalasconfigured ldcache seeinformation,moreForcommand.(8)
ldcache(8).

mountingforusedbecanthatdevicerandom-accessfastaasfunctionsSSDthedisk,aasconfiguredWhen
inrepresentedisSSDthecase,thisInswapping.fororsystemsfile /dev/ssdd Forfiles.moreoroneby

seeSSD,theofconfigurationthisaboutinformationmore ssdd orsystemsbasedEmodelIOSfor(4)
ssdt systems.GigaRing-basedfor(4)

FILES

/dev/dsk

/dev/sds

/dev/ssdd

/dev/ssdt

ALSOSEE

sds(4), ssdd(4), ssdt(4)

sdss thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

ssbreak(2), ssread thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

ldcache(8), ldsync thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

)4(SSD)4(SSD
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NAME

ssdd – driverdiskSSD

IMPLEMENTATION

EmodelIOSanwithsystemsPVPCray

DESCRIPTION

infilesThe /dev/ssdd solid-stateSSDtooperationswriteandreadallowthatfilesspecialcharacterare
SSDtheofamounttotalThearea.diskSSDtotaltheofsliceonearepresentsfileEachslices.disk

file.parameterUNICOStheinspecifiedisdisksSSDforallocated

boundaries.512-wordonstartandmultiples512-wordinbemustdisksSSDtolengthsrequestI/OUsually,
specifiedtheofsizesectortheIfdevice.diskphysicalaofattributestheassumecanslicediskSSDA

specifiedtheforthosematchmuststartsandlengthsrequestI/Othewords,512thanmoreofconsistsdevice
device.

infilesthemountcannotyouUsually, /dev/ssdd aasslicediskSSDaspecifymayYousystems.fileas
device.diskphysicalawithslicediskSSDacombinecanalsoYoudevice.disklogicalaofpartorwhole

See dsk(4), ldesc and(5), pdd(4).

infilesThe /dev/ssdd theusingbycreatedare mknod (seecommand mknod ahavemustEach(8)).
blocks).(inlengthaandblock,startinganumber,deviceminorunique

The mknod follows:asisdevicesdiskSSDforcommand(8)

odmkn dtypeminormajortypename 0 lengthstart

name device.thefornamefileDescriptive

type inDevicestransferred.beingdatadevicetheofType /dev/ssdd devicescharacterare
abydenoted c.

major Thedevices.diskSSDfornumberdeviceMajor dev_ssdd theinlabelname
/uts/c1/cf/devsw.c devices.diskSSDfornumberdevicemajorthedenotesfile

minor deviceminoruniqueahavemustslicediskSSDEachslice.thisfornumberdeviceMinor
number.

dtype physicaltheassumesslicediskSSDthe0,atleftIfoptional.isThistype.devicediskPhysical
seetypes,devicediskphysicaloflistaFordrive.diskDD-49aofattributes pdd(4).

0 use.futureforPlaceholder

start slice.theofnumber(sector)blockstartingAbsolute

length slice.thein(sectors)blocksofNumber

)4(SSDD)4(SSDD
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FILES

/dev/ssdd/*

/usr/src/c1/io/ssdd.c

ALSOSEE

dsk(4), ldd(4), ldesc(5), pdd(4)

mknod thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

ssdt – interfacedevicestorageDiskStateSolidGigaRing-based

IMPLEMENTATION

systemsT90CRAY

DESCRIPTION

infilesThe /dev/ssdt SolidGigaRing-basedthetooperationswriteandreadallowthatfilesspecialare
filesTheSSD-T90.anofsliceonerepresentsfileEachSSD-T90.theasknowndevicestorageDiskState

in /dev/ssdt SSD-T90physicalwriteandreadtodirectlyusedbemaythatfilesspecialcharacterare
slices.

device.(SDS)storagedatasecondaryaasordevicediskaasSSD-T90theconfigurecanYou

forusedbecanthatdevicerandom-accessfastaasfunctionsSSD-T90thedisk,aasconfiguredWhen
inrepresentedisSSD-T90thecase,thisInswapping.fororsystemsfilemounting /dev/ssdt oroneby

drivers.devicedisklogicalhigher-levelofbehalfonI/OperformtocalledaretheyUsually,files.more

An iounit atopossiblewriteorreadsmallestthetocorrespondsthatblocks4096-byteofmultipleais
Thedevice.diskspecialcharacter iounit writeandreadmeaning1,normallyisdeviceSSD-T90anfor

boundaries.4096-byteonbemustoperationsseekallandbytes4096ofmultiplestransfermustoperations
The iounit theinbelowdescribedas1thangreatervalueaatsetbemay mknod detail.command

infilesThe /dev/ssdt moreoronecombinemayyoualthoughsystems,fileasmountableusuallynotare
(seedevicedisklogicalmountableamaketoslicesdiskphysical dsk(4), ldd and(4), mount(8)).

aswaysamethemuchinmanagedisSSD-T90the(SDS),StorageDataSecondaryasconfiguredWhen
thewithusersbydirectlyaccessedbecanItmemory.main ssbreak(2), ssread and(2), sswrite(2)

Seedata.filesystemofcachingtheforcachedevicelogicalasallocatedorcalls,system ssbreak(2),
ssread(2), sswrite and(2), ldcache(8).

infilesThe /dev/ssdt theusingbycreatedare mknod (seecommand(8) mknod ahavemustEach(8)).
slice.diskphysicaladefinetousedparametersotherwithalongnumber,deviceminorunique

The mknod follows:asisdevicesdiskphysicalforcommand(8)

odmkn unitreservedflagslengthstartiopathdtypeminormajortypename

name example,(fordevicethefornamefileDescriptive /dev/ssdt/ssdt_blk0).

type inDevicestransferred.beingdatadevicetheofType /dev/ssdt devicescharacterare
abydenoted c.

major Thedevices.diskphysicalfornumberdeviceMajor dev_ssdt theinlabelname
/usr/src/uts/c1/cf/devsw.c diskphysicalfornumberdevicemajorthedenotesfile

asnumbermajorthespecifycanYoudevices. dev_ssdt.

minor slice.thisfornumberdeviceMinor
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dtype The dtype thecontainingfieldcompoundaisfield iounit thefortypememorytargetand
fileincludetheindefinedaretypesmemoryTargetSSD-T90. sys/tmio.h The. dtype field

follows:asoctalindownbrokenis

0tttiiii where:

ttt typememorytargetthe=

iiii the= iounit

theofvalueTheT3E.CRAYprocessor16or8aneitherisSSD-T90The dtype beshouldfield
T3E.processor16afor0110001orprocessor8anfor0100001

iopath The iopath Itto.connectedisSSD-T90thethatnumbernodeandringGigaRingthespecifies
octal:indownbrokenwhenfieldsfollowingthecontains

0rrrnn where:0

rrr numberringGigaRing=

nn numbernodeGigaRing=

start (blockstartingAbsolute iounit slice.theofnumbermultiple)

length (blocksofNumber iounit slice.theinmultiple)

flags maintenanceanddiagnosticforusedmainlyareTheycontrol.devicediskphysicalforFlags
theUsuallypurposes. flags inslicesfor0beshouldfield /dev/ssdt.

reserved 0.beShouldunused.Currently

unit beshouldunitthesystem,aonexistisSSDoneonlyIfnumber.unitSSD-T90theDesignates
0.

infoundbecanmemorySDSasuseforSSD-T90configuringaboutinformationFurther UNICOS
GuideAdministrator’sConfiguration SG-2303.publication,

FILES

/dev/ssdt/*

/usr/include/sys/ssdt.h

/usr/src/c1/io/ssdt.c

ALSOSEE

dsk(4), ldd(4), mdd(4), qdd(4), sdd(4), ssdd(4),

ddstat(8), mknod(8), mount(8), sdconf(8), sdstat thein(8) CommandsAdministratorUNICOS
ManualReference SRpublicationResearchCray, – 2022
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NAME

tape – interfacedevicetapePhysical

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

theinnodedevicetapeEach /dev/tape device.tapephysicalrealatointerfaceanprovidesdirectory

MuxBlockIBMusingEmodelsubsystemsI/OwithsystemsResearchCraytoattachdevicesThese
(ESCON)ConnectionSystemsEnterprisechannels,(IPI)interfaceperipheralintelligentANSIchannels,

GigaRingResearchCraytoattachTheychannels.(SCSI)InterfaceSystemComputerSmallorchannels,
channels.SCSIorchannelsMuxBlockIBMusingsystemsbased

packetsrequestsintodaemontapetheoruserafromrequeststranslatesinterfacedrivertapephysicalThe
bemaythatdevicesphysicaloftypethedeterminestypeThesubsystem.I/Oattachedthetosentarethat

thetostatusreturnsandfunctionrequestedtheaccomplishtointerfacephysicalthemanipulatesItattached.
system.

(configurationtapethedescribingfileastart-up,systemDuring /etc/config/text_tapeconfig is)
theincreatedarenodesdevicetaperead, /dev/tape drivertapethetosentisconfigurationthedirectory,

inspecifiedstatethetoconfiguredareunitscontrolandchannelstheand(IOPs),processorsI/Orelatedand
accountroottheforreservedgenerallyarepathsdevicetheseonpermissionsThefile.configurationtapethe

labels.securityappropriatehavewilland

devices:tapeaccessingforavailableinterfacestwohaveYou

DescriptionInterface

capabilitiesItsdevices.tapetoaccessunstructuredProvidestapeCharacter-special
UNIXotheronusersthataccessthetosimilaraccesstapeprovide

writingandreadingofmeansbasisaisaccessThishave.systems
information.tape

(daemon-assistedTape tpddem fromrequestsprocessesandrequestscallsystemuserIntercepts(4))
management,resourcetapeperformtocommandstape-related

throughdismountsandmountsvolumemanagement,device
processing,labelrequests,autoloaderorcommunicationsoperator

thecalledisinterfaceThisrecovery.errorandswitching,volume
interfacetapecharacter-specialTheFacility.ManagementTape

capabilities.theseprovidenotdoes

theexecutingneeded,isinterfacedaemon-assistedtapetheIf tpdaemon daemonthecreatescommand(8)
establishedconfigurationtheusecaninterfacedaemon-assistedtapeTheinterface.thisprovidesthatprocess

thewithconcurrentlyoperatesItconfiguration.theredefinecanitorstart-up,systemduring
interface.tapecharacter-special
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FILES

/dev/tape/device_name nodedeviceTape

/etc/config/text_tapeconfig fileconfigurationsubsystemTape

ALSOSEE

tpddem(4), text_tapeconfig(5)

GuideUser’sSubsystemTape SGpublicationResearchCray, – 2051

AdministrationSubsystemTape SGpublicationResearchCray, – 2307
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NAME

termio, termios – interfaceterminalGeneral

SYNOPSIS

<termio.h>#include
(intioctl fildes int, request *termiostruct, arg);
(intioctl fildes int, request int, arg);

<termios.h>#include
(intioctl fildes int, request *termiosstruct, arg);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

ishardwarewhatmatternointerface,generalsametheuseportscommunicationsasynchronoustheofAll
interface.thisoffeaturescommonthediscussesentrythisofremainderTheinvolved.

infileterminalawithassociatedisterminalA /dev form:followingthehavenamesfileTerminal.

tyv/t/de *

ondescribedinterface)preferred(thecallsfunctionthroughisfunctionalitythistointerfaceuserThe
terminal thebyorpageman(3C) ioctl discussesalsoentryThisentry.thisindescribedrequests(2)

interfaces.userbothtorelevantarethatsubsystemterminaltheoffeaturescommonthe

Inestablished.isconnectionauntilwaittoprocessthecausesusuallyitopened,isfileterminalaWhen
byopenedaretheyfiles;terminalopenseldomprogramsuser’sapractice, getty user’sabecomeand(8)

sessionthebyopenedfileterminalfirstveryThefiles.errorstandardandoutput,standardinput,standard
Thesession.thatforterminalcontrollingthebecomessessionawithassociatedalreadynotisthatleader
thisindiscussedisrolethatsignals;interruptandquithandlinginrolespecialaplaysterminalcontrolling

aduringprocesschildabyinheritedisterminalcontrollingTheentry. fork canprocessAcall.system(2)
theusingsessionitschangingbyassociationthisbreak setsid call.system(2)

bemayCharactersmode.full-duplexinoperatesordinarilyfilestheseofonewithassociatedterminalA
theofbuffersinputcharacterthewhenonlylostareandoccurring,isoutputwhileeventime,anyattyped

accumulatedhasusertheifexample,(forfullcompletelybecomesystem MAX_INPUT inputofnumber
islimitinputthe(Whenrare.issituationthisprogram);somebyreadbeenyetnothavethatcharacters

notice.)withoutdeletedarepointthattoupbuffertheinsavedcharacterstheofallreached,
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Control)(JobManagementSession
asgroupsprocesstheofonedesignatesterminalcontroltheterminal,awithassociatedissessionaWhen

processbackgroundasdesignatedaresessiontheingroupsprocessotherallgroup;processforegroundthe
ascharacters,inputsignal-generatinghandlinginrolespecialaplaysgroupprocessforegroundThegroups.

processprocess’scontrollingtheallocated,isterminalcontrollingawhendefault,Byentry.thisindiscussed
group.processforegroundasassignedisgroup

disciplinelinecontroljobatosubjectaresessionprocess’scontrollingtheingroupsprocessBackground
tothemcausewillthatsignalssentbecangroupsProcessterminal.controllingtheiraccesstotrytheywhen

processorphanedofmembersformadeisexceptionAnarrangements.othermadehavetheyunlessstop,
isthatgroupprocessanotherinparentawithmemberahavenotdothatgroupsprocessareThesegroups.

processorphanedmember’saWhenterminal.controllingsamethesharesthereforeandsessionsamethein
itcontinuetoprocessnoistherebecausereturnedbewillerrorsterminal,controllingitsaccesstotriesgroup

stop.shoulditif

asentgroupprocessitsterminal,controllingitsreadtotriesgroupprocessbackgroundaofmemberaIf
SIGTTIN processthehowever,If,stop.togroupprocessthatofmembersthecausesusuallywhichsignal,

holdingorignoringis SIGTTIN failwilloperationreadthegroup,processorphanedanofmemberaisor,
anwith errno tosetvalue EIO sent.bewillsignalnoand,

theandterminalcontrollingitswritetotriesgroupprocessbackgroundaofmemberaIf TOSTOP setisbit
thein c_lflag asentbewillgroupprocessitsfield, SIGTTOU membersthecausesusuallywhichsignal,

holdingorignoringisprocessthehowever,If,stop.togroupprocessthatof SIGTTOU operationwritethe,
holdingorignoringnotisprocesstheIfsucceed.will SIGTTOU processorphanedanofmemberaisand

withfailwilloperationwritethegroup, errno toset EIO sent.bewillsignalnoand,

If TOSTOP anissuetotriesgroupprocessbackgroundaofmemberaandsetis ioctl itstocallsystem(2)
thatandterminal,controlling ioctl example,(forparametersterminalmodifywill TCSETA, TCSETAW,

TCSETAF or, TIOCSPGRP asentbewillgroupprocessits), SIGTTOU thecausesusuallywhichsignal,
holdingorignoringisprocessthehowever,If,stop.togroupprocessthatofmembers SIGTTOU the,

ioctl holdingorignoringnotisprocesstheIfsucceed.will(2) SIGTTOU orphanedanofmemberaisand
withfailwillwritethegroup,process errno toset EIO sent.bewillsignalnoand,

ProcessingInputModeCanonical
offcanYousystem.ResearchCraythebyperformedarefunctionsechoingandeditinglineallTypically,

usingwhensystemfront-endthetoprocessingthisload telnet featurestheofallnothowever,(1B);
mode.thisinavailableareentrythisindescribed

LF),(ASCIIcharacternewlineabydelimitedislineAlines.ofunitsinprocessedisinputterminalUsually,
readatryingprogramathatmeansThischaracter.end-of-lineanorEOT),(ASCIIcharacterend-of-filean

arecharactersmanyhowmatternoAlso,typed.beenhaslineentireanuntilsuspendedisoperation
atreadtohavenotdoeslinewholeaHowever,returned.islineonemostatoperation,readtheinrequested

information.oflosswithoutoperationreadainrequestedbemaycharactersofnumberanyonce;
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Theinput.duringdoneusuallyisprocessingkillandErase ERASE default,(bycharacter # lasttheerases)
Thetyped.character WERASE (character CONTROL-w lasttheerases) word lineinputcurrenttheintyped

Atabs).orspacesprecedinganynot(but word tabswithcharacters,nonblankofsequenceaasdefinedis
Neitherblanks.ascounted ERASE nor WERASE Theline.theofbeginningthebeyonderases KILL

default,(bycharacter @ Allcharacter.newlineaoutputsoptionallyandline,inputentirethe(deletes)kills)
beenhavemaythattabsorbackspacesanyofindependentlybasis,keystrokeaonoperatecharacterstheseof

Theentered. REPRINT (character CONTROL-r thatcharactersallbyfollowedcharacter,newlineaprints)
thefromerasedbewouldusuallythatcharactersifautomaticallyoccursalsoReprintingread.beennothave

echoed;beingweretheyifasreprintedarecharactersTheoutput.programbygarbledarescreen
ifconsequencely, ECHO printed.notaretheyset,notis

escapethebyprecededaretheyifliterallycharacterskillanderasethebothentermayYou \ Insymbol.
characters.killanderasethechangemayYouread.notischaracterescapethecase,this

ProcessingInputModeNoncanonical
killandEraselines.intoassemblednotarecharactersinputprocessing,inputmodenoncanonicalIn

Theoccur.notdoesprocessing MIN and TIME characterstheprocesstohowdeterminetousedarevalues
follows:asreceived,

MIN thewhenis,(thatsatisfiedisreadthewhenreceivedbeshouldthatcharactersofnumberMinimum
user).thetoreturnedarecharacters

TIME short-termandburstsinoccurthattransmissionstime-outtousedgranularity0.10-secondofTimer
transmissions.data

forcombinationspossiblefourThe MIN and TIME follows:asareinteractionstheirand

A:Case MIN > 0, TIME > 0
case,thisIn TIME ischaracterfirsttheafteractivatedisandtimerintercharacteranasserves

Thereceived.ischaracteraafterresetisittimer,intercharacteranisitBecausereceived.
betweeninteraction MIN and TIME thereceived,ischaracteroneassoonAsfollows.asis

Ifstarted.istimerintercharacter MIN expirestimerintercharacterthebeforereceivedarecharacters
beforeexpirestimertheIfsatisfied.isreadthecharacter),eachofreceiptonresetistimer(the MIN

Ifuser.thetoreturnedarepointthattoreceivedcharactersthereceived,arecharacters TIME
enabledbeenhavenotwouldtimerthebecausereturned,bewillcharacteroneleastatexpires,

(casethisInreceived.wascharacteraunless MIN > 0, TIME > theuntilsleepsreadthe0), MIN
and TIME ofnumbertheIfcharacter.firsttheofreceiptthebyactivatedaremechanisms

theandreactivated,notistimertheavailable,charactersofnumberthethanfewerisreadcharacters
immediately.satisfiedisreadsubsequent

B:Case MIN > 0, TIME 0=
ofvaluethebecausecase,thisIn TIME onlyandrolenoplaystimerthe0,is MIN Asignificant.is

untilsatisfiednotisreadpending MIN untilsleepsreadpending(thereceivedarecharacters MIN
bemayI/Oterminalrecord-basedreadtocasethisusesthatprogramAreceived).arecharacters

operation.readtheinindefinitelyblocked
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C:Case MIN 0,= TIME > 0
becausecase,thisIn MIN 0,= TIME aasservesnowittimer;intercharacteranrepresentslongerno

oneassoonasactivatedisthattimerread read satisfiedisrequestreadArequested.isoperation
noexpires,timertheifcase,thisInexpires.timerreadtheorreceivedischaracteroneassoonas

ischaracteraifonlysatisfiedbecanreadtheexpire,notdoestimertheIfreturned.ischaracter
ischaracternoifcharacter;aforwaitingindefinitelyblocknotwillreadthecase,thisInreceived.

withinreceived TIME characters.zerowithreturnsreadtheinitiated,isreadtheafterseconds*.10

D:Case MIN 0,= TIME 0=
theorrequestedcharactersofnumbertheeitherofminimumTheimmediate.isreturncase,thisIn

input.betocharactersmoreforwaitingwithoutreturnedisavailablecurrentlycharactersofnumber

thebetweeninteractionofcasesdifferentthecomparessubsectionthisofremainderThe MIN and TIME
ofinteractionstheexplanations,followingtheInvalues. MIN and TIME example,Forsymmetric.notare

when MIN and0thangreateris TIME 0,equals TIME incase,oppositetheinHowever,effect.nohas
which MIN and0equals TIME both0,thangreateris MIN and TIME thatinroleaplay MIN satisfiedis

(AcaseIncharacter.oneofreceiptthewith MIN 0,thangreater TIME 0),thangreater TIME anrepresents
(Ccaseintimer;intercharacter TIME 0,equals TIME 0),thangreater TIME timer.readarepresents

theofpurposedualthehighlightpointstwoThese MIN/TIME whichinB,andACasesfeature. MIN > 0,
tolikewouldprogramawhereprograms),transferfileexample,(foractivitymodebursthandletoexist

leastatprocess MIN aasuserabyactivatedistimerintercharactertheA,caseIntime.aatcharacters
off.turnedistimertheB,caseinmeasure;safety

toadaptablereadilyarecasesThesetransfers.timedcharacter,singlehandletoexistDandCCases
refreshingbeforequeueinputtheinpresentischaracterawhetherknowmustthatapplicationsscreen-based

not.isitD,caseintimed;isreadtheC,caseInscreen.the

thatisnoteimportantAnother MIN (forlengthrecordadenotenotdoesItminimum.ajustalwaysis
bytes,20ofreadadoesprogramaifexample, MIN willcharacters20present,arecharacters25and10,is

asterminalthetotransmittedaretheywritten,arecharactersmoreoroneWhenuser).thetoreturnedbe
arecharactersinputenabled,beenhasechoingIftyping.finishedhavecharacterspreviously-writtenassoon

bewillittyped,becantheythanrapidlymorecharactersproducesprocessaIftyped.aretheyasechoed
threshold,sometodowndrainedisqueuetheWhenlimit.someexceedsqueueoutputitswhensuspended
theirandfunctionsTheseinput.onfunctionsspecialhavecharactersCertainresumed.isprogramthe

follows:assummarizedarevaluescharacterdefault

DISCARD (CONTROL-o typeyouuntildiscardedisOutputoutput.subsequentdescribesSI)ASCIIor
another DISCARD condition.theclearstypeyouprogramaorarrives,inputmorecharacter,

DSUSP (CONTROL-y (suspendageneratesEM)ASCIIor SIGTSTP assuchsignal,) SUSP thebut,
thereadtotriesgroupprocessforegroundtheinprocessawhensentissignal DSUSP

typed.ischaracterthewhenthanrathercharacter,
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EOF (CONTROL-d characterthisWhenterminal.afromend-of-fileangeneratesEOT)ASCIIor
thetoimmediatelypassedarereadbetowaitingarethatcharacterstheofallreceived,is

theandcharacter,newlineaforwaitingwithoutprogram, EOF charactersnoIfdiscarded.is
theis,(thatwaitingare EOF standardthecharacters,0line),aofbeginningtheatoccurred

Theback.passedisindication,end-of-file EOF escaped.isitunlessechoednotischaracter
defaulttheisEOTASCIIBecause EOF EOTtorespondthatterminalspreventsthischaracter,

up.hangingfrom

EOL assuchdelimiter,lineadditionalanisNUL)(ASCII NL used.notisitUsually,.

EOL2 assuchdelimiter,lineadditionalAn NL used.notisitUsually,.

ERASE startthebeyonderasenotdoesItcharacter.precedingtheerasesDEL)ASCIIor(RUBOUT
abydelimitedasline,aof NL, EOF, EOL or, EOL2 character.

INTR (CONTROL-c (interruptangeneratesETX)ASCIIor SIGINT alltosentisthatsignal)
isprocesssucheachUsually,terminal.controllingthewithassociatedprocessesfrequent

areceivetoorsignaltheignoretoeithermadebemayarrangementsbutterminate,toforced
seelocation;agreed-uponantotrap signal(2).

KILL (CONTROL-u abydelimitedasline,entirethedeletesNAK)ASCIIor NL, EOF, EOL or,
EOL2 character.

LNEXT (CONTROL-v worksThischaracter.nexttheofmeaningspecialtheignoresSYN)ASCIIor
thatinputbetocharactersallowsItlist.thisinmentionedcharactersspecialtheofallfor

example,(forsystemthebyinterpretedbeotherwisewould KILL or QUIT).

NL theusingbyitescapecanyoubutdelimiter,linenormaltheisLF)(ASCII LNEXT character.

QUIT (CONTROL- (quitageneratesFS)ASCIIor SIGQUIT toidenticalistreatmentItssignal.)
(interruptthe SIGINT othermadehasprocessreceivingaunlessthatexceptsignal,)

(calledfileimagecoreaandterminated,isitarrangements, core currenttheincreatedis)
directory.working

REPRINT (CONTROL-r thatcharacter,newlineabyprecededcharacters,allreprintsDC2)ASCIIor
read.beennothave

START (CONTROL-q abysuspendedbeenhasthatoutputresumesDC1)ASCIIor STOP character.
suspended,notisoutputWhile START ignored.arecharacters

STOP (CONTROL-s toterminalswithusefulisIttemporarily.outputsuspendsDC3)ASCIIor
suspended,isoutputWhileread.becanitbeforedisappearingfromoutputprevent STOP

ignored.arecharacters

SUSP (CONTROL-z (suspendageneratesSUB)ASCIIor SIGTSTP allstopswhichsignal,)
terminal.thatforgroupprocessforegroundtheinprocesses

SWTCH use.futureforreservedisNUL)(ASCII
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WERASE (CONTROL-w (Aword.precedingtheerasesETX)ASCIIor word sequenceaasdefinedis
aofstartthebeyonderasenotdoesItblanks.)ascountedtabswithcharacters,nonblankof

abydelimitedasline, NL, EOF, EOL or, EOL2 character.

exceptvaluescharacterallchangemayYou NL controlspecialaofvaluetheIftastes.individualsuitto
ischaracter _POSIX_VDISABLE escapeTodisabled.ischaractercontrolspecialthatoffunctionthe(0),

the ERASE, KILL and, EOF precedingausecharacters, \ isfunctionspecialnocase,whichinsymbol;
thebycharactersspecialtheofanyprecedecanYouperformed. LNEXT specialnocase,whichincharacter;

performed.isfunction

DisconnectModem
(hang-upadetected,isdisconnectmodemaWhen SIGHUP controllingterminal’sthetosentissignal)

Ifprocess.theterminatesignalsthesemade,beenhavearrangementsotherUnlessprocess. SIGHUP is
theuntilindication(EOF)end-of-fileanwithreturnsoperationreadsubsequentanycaught,orignored

closed.isterminal

aterminal,theofgroupprocessforegroundtheinnotisprocesscontrollingtheIf SIGTSTP thetosentis
thestopsignalsthesemade,beenhavearrangementsotherUnlessgroup.processforegroundterminal’s

processes.

disconnectmodemafterterminalcontrollingtheaccesstotrythatgroupsprocessbackgroundinProcesses
appropriatereceivewillsessionthetoallocatedstillisterminalthewhile SIGTTOU and SIGTTIN signals.

processes.thestopssignalthismade,beenhavearrangementsotherUnless

controllingthebyopensuccessfulawithreinitializedisituntilstatethisinremainsterminalcontrollingThe
anddevicesofbehaviorthecontrolthatparametersTheprocess.controllingthebydeallocatedorprocess,

theprovidingmodules termios thebyspecifiedareinterface termios thebydefinedstructure
sys/termios.h Severalfile.include ioctl requestsprimaryThefiles.terminaltoapplyrequests(2)

theindefinedstructure,followingtheuse sys/termios.h file:include

*/esmodutinp/*g;flac_i_tlagtcf
*/esmodputout/*g;flac_o_tlagtcf
*/esmodltrocon/*g;flac_c_tlagtcf
*/esmodalloc/*g;flac_l_tlagtcf

*/sterracchaltrocon/*];CCSc[Nc_ctcc_

The c_cc namesymbolicThecharacters.controlspecialthedefinesarray NCCS theofsizetheis
bydefinedisalsoandarraycontrol-character termios.h andnames,subscriptpositions,relativeThe.

follows:asarefunctioneachforvaluesdefaulttypical
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DELTRVIN0
FSITVQU1
#SEVER2
@LLVKI3
EOTFVEO4
NULLVEO5
NULL2VEO6
NULTCHVSW7
DC1RTVST8
DC3OPVST9
SUBSPVSU10
EMUSPVDS11
DC2NTPRIVRE12
SIDSCRVDI13
ETBRSEVWE14
SYNEXTVLN15

Reserved16-19

ModesInput
The c_iflag follows:ascontrol,inputterminalbasicthedescribesfield

IGNBRK conditionbreakIgnores

BRKINT breakoninterruptSignals

IGNPAR errorsparitywithcharactersIgnores

PARMRK errorsparityMarks

INPCK checkparityinputEnables

ISTRIP characterStrips

INLCR Maps NL to CR inputon

IGNCR CRIgnores

ICRNL Maps CR to NL inputon

IUCLC inputonlowercasetouppercaseMaps

IXON controloutputstopandstartEnables

IXANY outputrestarttocharacteranyEnables

IXOFF controlinputstopandstartEnables

isvaluecontrolinputinitialThe BRKINT, IGNPAR, IXONISTRIP and, IXANY thehavebitstheset,If.
meanings:following
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IGNBRK that0’s);allofconsiststhatdatawitherrorcharacter-framing(aconditionbreaktheIgnores
breakanyreadnotdoesprocessatherefore,andqueueinputtheonputisnothingis,

ifOtherwise,character. BRKINT outputandinputtheflushesconditionbreaktheset,is
thesendsgroup,processforegroundaofterminalcontrollingtheisterminaltheifand,queues

(interrupt SIGINT neitherifOtherwise,group.processforegroundthattosignal) IGNBRK
nor BRKINT (characterNULLASCIIsingleaasreadisconditionbreakaset,is ´\0´ (if)
PARMRK asasreadisitset,is ´\377´, ´\0´, ´\0´).

BRKINT outputandinputthebothflushesandconditionbreaktheforsignalinterruptanGenerates
ifqueues IGNBRK set.is

IGNPAR break).than(othererrorsparityorframinghavethatbytesIgnores

PARMRK ignorednotisthatbreak,thanothererror,parityorframingahasthatcharacteranyReads
(IGNPAR 0,0377,sequence3-charactertheasset)notis X; X charactertheofdatatheis

0377,asreadis0377ofcharactervalidacase,thisinambiguityavoidToerror.inreceived
if0377 ISTRIP neitherIfset.notis IGNPAR nor PARMRK ahasthatcharacteraset,is

(characterNULLASCIIsingleaasreadisbreak)than(othererrorparityorframing ´\0´).

INPCK Ifchecking.parityinputEnables INPCK Thisdisabled.ischeckingparityinputset,notis
ischeckingparityinputWhethererrors.parityinputwithoutgenerationparityoutputallows

parityIfdisabled.orenabledisdetectionparitywhetherofindependentisdisabledorenabled
terminalthewhichtohardwarethedisabled,ischeckingparityinputbutenabledisdetection
whetherchecknotwillfilespecialterminalthebutbit,paritytherecognizewillconnectedis

correctly.setisthis

ISTRIP ifbits;7tocharactersinputvalidStrips ISTRIP processed.arebits8allset,notis

INLCR receivedaTranslates NL aintocharacter CR Ifcharacter. IGNCR receivedaset,is CR
ifotherwise,ignored;ischaracter ICRNL receivedaset,is CR aintotranslatedischaracter

NL character.

IGNCR receivedaIgnores CR Ifcharacter. IGNCR andset,notis ICRNL receivedaset,is CR
anintotranslatedischaracter NL character.

ICRNL receivedaTranslates CR anintocharacter NL ifcharacter IGNCR set.notis

IUCLC lowercasecorrespondingtheintocharacteralphabeticuppercasereceivedaTranslates
character.

IXON receivedacontrol;outputstopandstartEnables STOP aandoutput,suspendscharacter
received START Theoutput.restartscharacter STOP and START butread,notarecharacters

Iffunctions.controlflowperformmerelythey IXANY restartscharacterinputanyset,is
suspended.beenhasthatoutput

IXANY output.suspendedrestartscharacterinputAny

IXOFF aTransmits START aandemptynearlyisqueueinputthewhencharacter STOP character
full.nearlyisqueueinputthewhen
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ModesOutput
The c_oflag follows:asoutput,oftreatmentsystemthespecifiesfield

OPOST outputPostprocesses

OLCUC outputonuppercasetolowercaseMaps

ONLCR Maps NL to CR-NL outputon

OCRNL Maps CR to NL outputon

ONOCR No CR 0columnatoutput

NLONLRET performs CR function

OFILL delayforcharactersfillUses

OFDEL isFill DEL else, NULL

NLDLY delays:newlineSelects

NL0
NL1

CRDLY delays:carriage-returnSelects

CR0
CR1
CR2
CR3

TABDLY expansion:tabordelaystabhorizontalSelects

0TAB
1TAB
2TAB

TAB3 spaces.totabsExpands

BSDLY delays:backspaceSelects

BS0
BS1

VTDLY delays:tabverticalSelects

VT0
VT1

FFDLY delays:feedformSelects

FF0
FF1
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isvaluecontroloutputinitialThe OPOST, ONLCR and, TAB3 meanings:followingthehavebitstheset,If.

OPOST ifflags;remainingthebyindicatedascharactersoutputPostprocesses OPOST set,notis
change.withouttransmittedarecharacters

OLCUC Thischaracter.uppercasecorrespondingtheascharacteralphabeticlowercaseaTransmits
withconjunctioninusedoftenisfunction IUCLC.

ONLCR theTransmits NL theascharacter CR-NL pair.character

OCRNL theTransmits CR theascharacter NL character.

ONOCR atransmitnotDoes CR position).(first0columnatwhencharacter

ONLRET thePerforms CR Thefunction. NL thefunction;carriage-returnthedotoassumedischaracter
forspecifieddelaystheand0,tosetispointercolumn CR theOtherwise,used.are NL

unchanged.remainspointercolumnthefunction;line-feedthejustdotoassumedischaracter
theIf CR 0.tosetisalsopointercolumnthetransmitted,actuallyischaracter

otherormechanicalforallowtostopstransmissionthetimeoflengththespecifybitsdelayfollowingThe
delay.noindicates0ofvalueacases,allInterminal.thetosentarecharacterscertainwhenmovement

OFILL thatterminalsforusefulisThisdelay.timedaofinsteaddelayaforcharactersfillTransmits
delay.minimalaonlyneedthatratebaudhighahave

OFDEL tocharacterfilltheSets DEL (NULL default).by

NLDLY Ifseconds.0.10aboutforlastsdelayNewlinedelays.newlineSelects ONLRET theset,is
Ifdelays.newlinetheofinsteadusedaredelayscarriage-return OFILL filltwoset,is

transmitted.arecharacters

CRDLY columncurrenttheondepends1typedelayCarriage-returndelays.carriage-returnSelects
Ifseconds.0.15aboutis3typeandseconds,0.10aboutis2typeposition; OFILL set,is

characters.fillfourtransmits2typeandcharacters,filltwotransmits1typedelay

TABDLY columncurrenttheondepends1typedelayHorizontal-tabdelays.tabhorizontalSelects
intoexpandedbewilltabsthatspecifies3typeandseconds,0.10aboutis2typeposition;

Ifspaces. OFILL delay.anyfortransmittedarecharactersfilltwoset,is

TAB3 spaces.totabsExpands

BSDLY Ifseconds.0.05aboutforlastsdelayBackspacedelays.backspaceSelects OFILL oneset,is
transmitted.ischaracterfill

VTDLY Ifseconds.2aboutforlastsdelayVertical-tabdelays.tabverticalSelects OFILL twoset,is
transmitted.arecharactersfill

FFDLY Ifseconds.2aboutforlastsdelayForm-feeddelays.form-feedSelects OFILL filltwoset,is
transmitted.arecharacters
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load.systemandspeedlineondependdelaysactualThe

ModesControl
The c_cflag follows:asterminal,theofcontrolhardwarethedescribesfield

CBAUD rate:Baud

B0 upHang

B50 Bd50

B75 Bd75

B110 Bd110

B134 Bd134

B150 Bd150

B200 Bd200

B300 Bd300

B600 Bd600

B1200 Bd1200

B1800 Bd1800

B2400 Bd2400

B4800 Bd4800

B9600 Bd9600

B19200 Bd19200

EXTA AExternal

B38400 Bd38400 EXTB BExternal

CSIZE size:Character

CS5 bits5

CS6 bits6

CS7 bits7

CS8 bits8

CSTOPB 1elsebits,stop2Sends

CREAD receiverEnables

PARENB parityEnables

PARODD evenelseparity,Odd

HUPCL closelastonupHangs
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CLOCAL dial-upelseline,Local

anaftervaluecontrolhardwareinitialThe open iscallsystem(2) B9600, CS8, CREAD and, HUPCL.

theinbitstheset,If c_cflag meanings:followingthehavefield

CBAUD rate,Bd0Therate.baudtheSpecifies B0 Ifconnection.theuphangs, B0 thespecified,is
anyForline.thedisconnectsthisUsually,asserted.notissignaldata-terminal-ready

isdefaultTheignored.arechangesspeedimpossiblehardware,particular B9600 which,
rate.Bd9600aspecifies

CSIZE notdoessizeThisreception.andtransmissionbothforbits)(insizecharactertheSpecifies
isdefaultTheany.ifbitparitytheinclude CS8 bits.8ofsizecharacteraspecifieswhich,

CSTOPB Ifused.bitsstopofnumbertheSpecifies CSTOPB 1otherwise,used;arebitsstop2set,is
required).arebitsstops2Bd,110atexample,(forusedisbitstop

CREAD Ifreceiver.theEnables CREAD received.arecharactersnoset,notis CREAD bysetis
default.

PARENB isparityIfcharacter.eachtobitparityaaddsanddetection,andgenerationparityEnables
theandenabled PARODD used.isparityevenotherwise,used;isparityoddset,isflag

PARODD ifparityoddSpecifies PARENB set.is

HUPCL is,thatterminates;oritclosesopenlinethatwithprocesslastthewhenlinetheDisconnects
asserted.notissignaldata-terminal-readythe HUPCL default.bysetis

CLOCAL If CLOCAL control.modemnowithconnectiondirectlocal,abetoassumedislinetheset,is
If CLOCAL assumed.iscontrolmodemset,notis

ModesLocal
The c_lflag functions.terminalcontroltodisciplinelinethebyusedisstructureargumenttheoffield

following:theprovidesdisciplinelinebasicThe

ISIG signalsEnables

ICANON processing)killand(eraseinputcanonicalEnables

XCASE presentationupper/lowercanonicalEnables

ECHO echoEnables

ECHOE ascharactereraseEchoes BS-SP-BS

ECHOK Echoes NL characterkillafter

ECHONL Echoes NL

NOFLSH quitorinterruptafterflushDisables

TOSTOP Sends SIGTTOU outputbackgroundfor

IEXTEN functions(implementation-defined)extendedEnables
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isvaluecontrolline-disciplineinitialThe ISIG, ICANON, ECHO and, ECHOK.

meanings:followingthehavebitstheset,If

ISIG characterscontrolspecialtheagainstcheckedischaracterinputEachsignals.Enables INTR,
QUIT, SWTCH, SUSP, STATUS and, DSUSP theseofonematchescharacterinputanIf.

Ifperformed.ischaracterthatwithassociatedfunctionthecharacters,control ISIG notis
whenonlypossiblearefunctionsinputspecialtheseThus,done.notischeckingset, ISIG is

antocharactercontroltheofvaluethechangeindividually,functionsthesedisableToset.
0377).example,(forvalueimpossibleorunlikely

ICANON assemblytheandfunctions,editkillanderasetheenablesThisprocessing.canonicalEnables
bydelimitedlinesintocharactersinputof NL, EOF, EOL and, EOL2 If. ICANON set,notis

leastatuntilsatisfiednotisreadAqueue.inputthefromdirectlysatisfiedarerequestsread
MIN valuetime-outtheorreceived,beenhavecharacters TIME betweenexpiredhas

allowingstillwhileefficientlyreadbetoinputofburstsfastallowsThischaracters.
Theinput.single-character MIN and TIME theforpositiontheinstoredarevalues EOF and

EOL respectively.characters,

seconds.oftenthsinrepresentedisvaluetimeThe

XCASE Ifcharacters.lowercaseanduppercaseofpresentationcanonicalSpecifies XCASE andsetis
ICANON abyprefacedwheninputonacceptedisletteruppercaseanset,isalso \ character,

abyprefacedisletteruppercaseanand \ followingthemode,thisInoutput.oncharacter
input:onacceptedandoutputongeneratedaresequencesescape

Use:For:

` \´

\!

\^~

\({

\)}

\\\

example,For A asinputis \a, \n as \\n and, \N as \\\n.

ECHO Ifecho.Enables ECHO received.asechoedarecharactersset,is

ECHOE ASCIIascharactererasetheEchoes BSSPBS .

ECHOK anEchoes NL character.killtheaftercharacter

ECHONL anEchoes NL character.

NOFLSH (interruptthewithassociatedqueuesoutputandinputtheofflushnormaltheDisables INTR),
(quit QUIT (suspendand), SUSP systemrestartingwhensetbeshouldbitThischaracters.)

seeterminal;atowriteorfromreadthatcalls sigaction(2).
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TOSTOP theSends SIGTTOU controllingitstowritetotriesprocessaIfoutput.backgroundforsignal
sent.issignaltheterminal,thatforgroupprocessforegroundtheinnotisitwhenterminal
isprocessthatbygeneratedoutputtheOtherwise,process.thestopsusuallysignalThis

ignoringorblockingarethatProcessesstream.outputcurrentthetooutput SIGTTOU signals
any.ifoutput,producetoallowedandexceptedare

IEXTEN charactersspecialfunctions:(implementation-defined)extendedfollowingtheEnables
(WERASE, REPRINT, DISCARD and, LNEXT (flagslocaland) TOSTOP, ECHOCTL,
ECHOPRT, ECHOKE, FLUSHO and, PENDIN).

When ICANON possible:arefunctionsechofollowingtheset,is

• If ECHO and ECHOE (charactererasetheset,are ERASE and WERASE BS,SPBSASCIIasechoedis)
terminal.afromcharacterlasttheclearswhich

• If ECHOK andsetis ECHOKE theset,notis NL emphasizetocharacterkilltheafterechoedischaracter
(characterescapeAndeleted.islinethethat \ anor) LNEXT killorerasetheprecedesthatcharacter

function.specialanyremovescharacter

• If ECHONL theset,is NL ifevenechoedischaracter ECHO tosetterminalsforusefulisThisset.notis
(half-duplex).echolocal

Time-outandMinimum
The MIN and TIME initialThesubsection.ProcessingInputModeNoncanonicaltheindescribedarevalues

ofvalue MIN ofvalueinitialtheand1,is TIME 0.is

SizeTerminal
theinspecifiedisdisplayterminal’stheoncolumnsandlinesofnumberThe winsize bydefinedstructure

sys/termios.h members:followingtheincludeswhich,

*/sterracchains,row/*;rowws_rtshoedignuns
*/sterracchains,umncol/*;colws_rtshoedignuns
*/elspixine,sizlntaizohor/*;xelxpiws_rtshoedignuns
*/elspixine,sizalticver/*;xelypiws_rtshoedignuns

termio Structure
Some ioctl theuserequests(2) termio thebydefinedisItstructure. sys/termio.h andfileinclude

members:followingtheincludes

*/esmodutinp/*g;flac_irtshoedignuns
*/esmodputout/*g;flac_ortshoedignuns
*/esmodltrocon/*g;flac_crtshoedignuns
*/esmodalloc/*g;flac_lrtshoedignuns
*/elincipdiselin/*;inec_lrcha

*/sterracchaltrocon/*;CC]c[Nc_crchaedignuns
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The c_cc namesymbolicThecharacters.controlspecialthedefinesarray NCC theofsizetheis
thebydefinedisalsoandarraycontrol-character sys/termio.h positions,relativeThefile.include

follows:asarefunctioneachforvaluesdefaulttypicalandnames,subscript

0 DELTRVIN
1 FSITVQU
2 #ASEVER
3 @LLVKI
4 EOTFVEO
5 NULLVEO
6 NULL2VEO

reserved7

theusethatcallsThe termio theinstoredbecanthatcharacterscontrolandflagstheonlyaffectstructure
termio unaffected.arecharacterscontrolandflagsotherallstructure;

Supported ioctl Requests
primarythelistssubsectionThis ioctl providingmodulesSTREAMSanddevicesbysupportedrequests(2)

the termios (seeinterface terminal somesupportnotmaymodulesordevicesAll).(3C) ioctl(2)
callfunctionpreferredthethroughavailableisalsorequeststhesebyprovidedfunctionalityTherequests.

theonspecifiedinterface terminal page.man(3C)

followingThe ioctl supported:arerequests

TCFLSH Ifqueues.outputand/orinputFlushes arg 0,is TCFLSH ifqueue;inputtheflushes arg is
ifqueue;outputtheflushesit1, arg queues.outputandinputthebothflushesit2,is

TCGETA theinthemstoresandterminalthewithassociatedparameterstheGets termio structure
byreferenced arg.

TCSBRK Ifdrain.tooutputtheforWaits arg 0,is TCSBRK seconds).0.25forbits(0breakasends

TCSETA thefromterminalthewithassociatedparameterstheSets termio byreferencedstructure
arg immediate.ischangeThe.

TCSETAF newthesetsandqueueinputtheflushesthenempty,toqueueoutputtheforWaits
thefromparameters termio byreferencedstructure arg.

TCSETAW thefromparametersnewthesettingbeforeemptytoqueueoutputtheforWaits termio
byreferencedstructure arg request.thisuseoutput,affectthatparameterschangingWhen.

TCXONC Ifcontrol.stopandstartEnables arg 0,is TCXONC ifoutput;suspends arg restartsit1,is
ifoutput;suspended arg ifandinput;suspendsit2,is arg input.suspendedrestartsit3,is

TIOCGWINSZ theinsizeterminaltheStores winsize whichtostructure arg points.

TIOCSWINSZ thefromsizeterminaltheSets winsize whichtostructure arg sizesnewtheIfpoints.
asizes,oldthefromdifferentare SIGWINCH theofgroupprocessthetosetissignal

terminal.

TCCLRCTTY connection.ttycontrollingtheClears
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TCSETCTTY session.aforttycontrollingtheasterminaltheDefines

TCGETPGRP session.theforIDgroupprocessforegroundtheGets

TCSETPGRP session.theforIDgroupprocessforegroundtheSets

TCSIG sendsitandgroup,processforegroundtheinI/OasynchronousoutstandingallInterrupts
signal.agroupprocessthe

TCGETDEV terminal.theofnumberdevicetheGets

TCTTRD facility.InteractiveSCPthebyuseforReserved

TCRDFL theEnables " readsuserwithfailurereadmaster " option.

FILES

/dev/*

/dev/tty*

/usr/include/termio.h

ALSOSEE

stty thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

fork(2), ioctl(2), setpgrp(2), setsid(2), sigaction(2), signal thein(2) CallsSystemUNICOS
ManualReference SRpublicationResearchCray, – 2012

terminal thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

getty(8), telnetd thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

tpddem – interfacedaemonTape

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

daemontapetheis,Thatdevices.tapetheovercontroluser-levelprovidesdriverdevicepseudotapeThe
Theinterface.(TPD) tpddem tapethecontroltodaemontapetheformechanismaprovidesinterface

awithprocessaOnlydevices.tapeofschedulingandallocationhandlesdaemonThedevices. sysadm
device.TPDatoaccessdirecthavemaycategory

The tpddem erroroperation,I/Ofirsttheoperations,openassuchpointscriticalathookscontainsinterface
devices,tapethetoaccessusercontroltohookstheseusesdaemontapeTheoperations.closeandrecovery,

recovery.errorandprocessing,labelswitching,volumeautomaticoperations,openofvalidationincluding
thehooks,theseofoneactivatesdaemontapetheWhen tpddem processusercurrentthesuspendsinterface

ansendsitcompletes,processcontrollingtheWhendaemon.tapethetosignalasendsand ioctl(2)
thetocallsystem tpddem usertheresumemayprocesscontrollingTheprocess.usertheresumetodriver

error.anhasthatprocess

toopendeviceTPDthehasthatprocessdaemontapethecausedriversdevicetapetheinhooksThe
fallsdrivertapetheopen,TPDhasprocessnoIfdevice.tapeausingisthatprocessuserthepreempt

hooks.thesethrough

The tpddem thesupportsinterface close(2), ioctl and(2), open Thecalls.system(2) open system(2)
process;callingtherunmustusersuperTheprocess.callingthefordriverTPDtheinhooksactivatescall

Theopen).devicethehavemayprocessone(onlyexclusiveisdevicethe close deactivatescallsystem(2)
Thedriver.TPDtheinhooksthe ioctl driver.tapethetocommandssendscallsystem(2)

The tpddem theindefinedasfollows,thatstructure sys/tpddem.h communicatetousedisfile,include
process.controllingtheanddriverthebetween
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*/letabltroconmondaeTPD/*

{demtpductstr
*/gsflaelosn/cope/*gs;flaint
*/scesprongllitroconofID/*er;ownint
*/ondemetapofIDscespro/*;pidint
*/ngllitroconofsresaddcpro/**p;cprouctstr
*/scespro/*
*/or)min,jor(maicedevdevtpd/*;devdemglon
*/useurefutforedervres/*;ed0ervresglon
*/useurefutforedervres/*;ed1ervresglon
*/useurefutforedervres/*;ed2ervresglon
*/useurefutforedervres/*;ed3ervresglon
*/icedevper1ureuctstrsub/*V];MXDAXBD_M[TPtababbdtuctstr

};

*/ureuctstrustatl/stroconicedevTPD/*

{abbdtuctstr
*/icedevofeNam/*e;namdwor
*/bernumicedevorMin/*;devint
*/scespromondaeesuirreqiceDev/*g;flaint
*/onctifunicedevtpdtrenCur/*c;funint
*/IDrUse/*r;useint
*/tusstaicedevtrenCur/*;tusstaglon
*/rusetournretorErr/*or;errint
*/cteleresiniceDev/*;lctresint
*/letabsthionngepislerUse/*t;waiint
*/uevalurnretentenddepon-ctiFun/*l;rvaint

*/icedevnewtocteleresforduseinglowFol/*

*/letabicedevnewoflinaOrd/*;devnewint

*/ntioicamuncomelum-vo-ofendruseandngoniitiposetapFor/*

t1_indmnint
t2_indmnint
t3_indmnint
t4_indmnint

*/toonitipostoiontitPar/*;iontitparint
*/toonitipostontioseceFil/*c;esefilint
*/toonitipostoockablDat/*;ockabldatint
*/toonitipostosresaddteoluAbs/*r;addabsint
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*/bernumicedevtpd/*v;vde_tpdmnglon
*/gsflanope/*;agsoflglon
*/useurefutforedervres/*1;vedser_redmnglon
*/useurefutforedervres/*2;vedser_redmnglon
*/useurefutforedervres/*3;vedser_redmnglon

};

availableThe ioctl theindefinedasrequests, sys/tpddem.h follows:asarefile,include

TDM_BFMON monitor.Buffer

TDM_CUEOV flag.(EOV)end-of-volumeuserClears

TDM_FIRST function.daemonFirst

TDM_GET structuretheReturns tpddem address.passed-intheto

TDM_OBIT theinrecordedstillareandterminatedhavethatjobsforIDsjoboflistaReturns
table.reservationsystem

TDM_RLS table.reservationsystemthefromIDjobpassed-intheRemoves

TDM_RSL device.newatoReselects

TDM_RSM structurepassed-inthebyspecifieddevicetheforprocessusertheResumes bdtab.
The error ofmember bdtab mustrequestThisstatus.erroruser’stheintosetis

thefollow TDM_SET request.

TDM_RSV lasttheWhentable.reservationsystemtheinpassedIDgroupprocesstheSaves
thetosentissignalatable,thisinrecordedisitandexitsgroupprocessaofmember

control.resourceforprocesscontrolling

TDM_SET theinfieldstheSets bdtab structurepassed-inthefromstructuresystem bdtab.
theclearsAlso flag ofmember bdtab theprecedemustrequestThis. TDM_RSM

request.

TDM_SUEOV flag.EOVuserSets

TDM_WDN operation.currentitscompletetodevicespecifiedtheforWaits

follows:asaredaemon,tapethesignaltousedarewhichcodes,reasondaemontapeThe

abnTDR_ABN set.flag

TDR_CLOSE User close flag.

TDR_DEMPROC flag.processingdaemonTape

TDR_IO request.I/OFirst

TDR_OPEN User open flag.

TDR_RDONLY file.read-onlyaonwritetoRequest

TDR_REASON value.thisthangreaterbemustcodesreasonAllflag.codereasonFirst
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TDR_USRREQ function.User

TDM_WTM flag.marktapeWrite

FILES

/dev/bxmdem interface(TPD)daemonTape

/usr/include/sys/tpddem.h ofdefinitionStructure tpddem

ALSOSEE

tape(4)

close(2), ioctl(2), open thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

GuideUser’sSubsystemTape SGpublicationResearchCray, – 2051
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NAME

tty – interfaceterminalControlling

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /dev/tty eachofgroupprocessthewithassociatedany,ifterminal,controltheforsynonymaisfile
theonmessageswritingofsurebetowantthatsequencesshellorprogramsforusefulisItprocess.

usecanalsoyoudesired,isterminalthetooutputWhenredirected.beenhasoutputhowmatternoterminal
/dev/tty havenotdoesprogramtheway,thisInoutput.forfileaofnametherequirethatprogramsfor

use.incurrentlyisthatterminaltheoutfindto

FILES

/dev/tty

ALSOSEE

pty(4), termio(4), tp systems)Y-MP(CRAY(4)

)4(TTY)4(TTY

SR– 2232014



NAME

vme – interfacenetwork(FEI-3)VME

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

ResearchCrayaconnectsthatadapterbackplanechannel-to-VMEaisinterfacenetwork(FEI-3)VMEThe
computer.front-endbased,VMEbusawithsystem

theinareinterfaceFEI-3theforfilesspecialThe /dev directory.

convention:namingfollowingthehavenamesfilespecialFEI-3

mev/v/de nn

nn (numberdeviceMinor " pathlogical " interfaceVMEtheforterminology)IOSin

isdeviceTheadapter.NSCanwereFEI-3theifasIOSthethroughprovidedisFEI-3theforSupport
seeinformation,moreforadapter;NSCanastreatedotherwise hy(4).

FILES

/dev/vme*

/usr/include/sys/hy.h

/usr/include/sys/hysys.h

ALSOSEE

hy(4)

ioctl(2), listio(2), read(2), reada(2), write(2), writea thein(2) ReferenceCallsSystemUNICOS
Manual SRpublicationResearchCray, – 2012
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NAME

xdd – interfacedevicediskPhysical

IMPLEMENTATION

systemsJ90seCRAY

systemsT90CRAY

DESCRIPTION

infilesThe /dev/xdd diskphysicaltooperationswriteandreadallowthatfilesspecialare
(HIPPIHPN-1/HPN-2theordisks),SCSI(FibreFCN-1thedisks),(SCSIMPN-1thetodevicesconnected

infilesThedevice.diskphysicalaofsliceonerepresentsfileEachdisks). /dev/xdd characterare
tocalledaretheyUsually,slices.diskphysicalwriteandreadtodirectlyusedbemaythatfilesspecial
readdevice,diskcharacteraonI/OFordrivers.devicedisklogicalhigher-levelofbehalfonI/Operform
mustoperationsseekallandsizesectordevicephysicaltheofmultiplestransfermustoperationswriteand

boundaries.sizesectorphysicalonbe

infilesThe /dev/xdd moreoronecombinemayyoualthoughsystems,fileasmountableusuallynotare
(seedevicedisklogicalmountableamaketoslicesdiskphysical dsk(4), ldd and(4), mount(8)).

infilesThe /dev/xdd theusingbycreatedare mknod (seecommand mknod ahavemustEach(8)).
slice.diskphysicaladefinetousedparametersotherwithalongnumber,deviceminorunique

The mknod follows:asisdevicesdiskphysicalforcommand(8)

odmkn unitaltpathflagslengthstartiopathdtypeminormajortypename [ ifield ]

name example,(fordevicethefornamefileDescriptive xdd/scr0230).

type inDevicestransferred.beingdatadevicetheofType /dev/xdd denoteddevicescharacterare
aby c.

major Thedevices.diskphysicalfornumberdeviceMajor dev_xdd theinlabelname
/usr/src/uts/c1/cf/devsw.c diskphysicalfornumberdevicemajorthedenotesfile

asnumbermajorthespecifycanYoudevices. dev_xdd.

minor slice.thisfornumberdeviceMinor

dtype follows:asdefinedbits32ofconsistingdefition,typedevicediskPhysical

size.sectortheDefines11-0Bit

used.notisfieldthisCurrentlyfield.typetheDefines19-12Bit

0ismodeIfsector.perwordsinisgivensizesectorthe1,ismodeIfbit.ModebitMode
isgivensizesectorthevalue),default(the tsiouni An. iounit Thewords.512is

supported.currentlynotisbitmode

iopath thewhichtonumbernodethelocated,isdevicethewhichonnumberGigaRingtheSpecifies
device.theofnumber)channel(IONnumberslotcontrollertheandconnected,isdisk
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number.slotcontrollertheDefines2-0Bit

number.nodeIONtheDefines8-3Bit

number.RingtheDefines15-9Bit

Anexample:For iopath 2,numbernodeION4,NumberControllerindicates0110204(octal)of
9(decimal).or011(octal)NumberRingand

theinisnumberslotcontrollerSCSIthedisks),(SCSIMPN-1thetoconnecteddevicesdiskFor
controllerthedisks),SCSI(FibreFCN-1thetoconnecteddevicesdiskFor8.through0range

4.through0rangetheinisnumber

thedisks,HIPPIFor iopath 0formattheinnumberoctalanbyrepresentedis rrrnnc where:

rrr numberGigaRingThe

nn HPNtheofnumbernodeThe

c HPNtheonchannelThe

start slice.theofnumbersectorstartingAbsolute

length slice.thein(sectors)blocksofNumber

flags maintenanceanddiagnosticforusedmainlyareTheycontrol.devicediskphysicalforFlags
inslicesfor0beshouldfieldflagstheUsually,purposes. /dev/xdd thedisks,HIPPIFor.

flags 0.isfield

*/icedevltrocon/*001ROLONTS_Cefin#de
*/gdinwarforckblobadno/*002FOBBS_Nefin#de
*/ryoverecorerrno/*004RECOERS_Nefin#de
*/gginlogorerrno/*010GOLOS_Nefin#de
*/indbehtewrino/*020BITEOWRS_Nefin#de
*/bleenatewriicedevltrocon/*040WES_Cefin#de
*/tsorkdisno/*0020RTOSOS_Nefin#de
*/onsctifunteimainticedevno/*0040TVINODES_Nefin#de
*/gsflalciaspegnintaiconkMas/*7077SK_MAODES_Mefin#de

altpath alternateOptional iopath seconddevice’sdiskphysicalthetopathback-upaasusecanyouthat
port.

unit channel.sametheonunitsmultiplesupportthattypesdevicefornumberunitdevicediskThe

follows:asdefinedisnumberunitThe

numberunitDisk7-0Bit

NumberUnitLogical15-8Bit

number.facilitydisk’stheisthisdisks,HIPPIFor

ifield network.HIPPItheindiskHIPPItheofaddresshardwareTheonly).disks(HIPPI

)4(XDD)4(XDD

SR226 – 2014



FILES

/dev/xdd/*

/usr/include/sys/xdd.h

/usr/src/c1/io/xdd.c

ALSOSEE

dsk(4), ldd(4), mdd(4), qdd(4), sdd(4),

ddstat(8), mknod(8), mount(8), sdconf(8), sdstat thein(8) CommandsAdministratorUNICOS
ManualReference SRpublicationResearchCray, – 2022
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NAME

intro – filesandfacilitiesnetworkingTCP/IPtoIntroduction

SYNOPSIS

<sys/socket.h>#include
<net/route.h>#include
<net/if.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

UNICOS.inavailablefilesdataandprotocols,facilities,networkingTCP/IPthedescribessectionThis
theinaresectionthisinmentionedfiles(header)includeallnoted,otherwiseUnless /usr/include

directory.

Protocols
Afamily.protocolawithassociatedareprotocolsnetworkAll familyprotocol thatservicestheprovides

mayservicesTheseenvironment.networkspecificawithinfunctiontoimplementationprotocoltheallow
familyprotocolAtransport.basicandaddressing,routing,reassembly,andfragmentationpacketinclude

Anot.doimplementationsprotocolcurrentthealthoughaddressing,ofmethodsmultiplesupportmay
DARPAthesupportsfullysystemcurrentTheprotocols.severalofcomposedisusuallyfamilyprotocol

Internetand(IP)ProtocolInternetthetoprovidedareinterfacessocketRawfamily.protocolInternet
ofprotocolsusertheofdescriptionaForInternet.DARPAtheoflayer(ICMP)ProtocolMessageControl

seefamily,protocolInternetthe inet indetailedfurtherareprotocolsthe(4P); tcp and(4P) udp For(4P).
thesee(ICMP),ProtocolMessageControlInternetand(IP)ProtocolInternetofdescriptiona icmp and(4P)

ip pages.man(4P)

interface.deviceatosimilarisinterfacenetworkA interfacesNetwork theoflayerlowestthecompose
familyprotocolawithAssociateddrivers.devicethetosystemnetworkthemappingsubsystem,networking

anis formataddress Protocolsformat.addressorfamilyprotocolonethanmoresupportmayinterfaceAn.
ininherentstructureaddressingthebydeterminedusuallyformat,addressoftypeoneonlyacceptgenerally

format:addressfollowingtheusesTCP/IParchitecture.networkandfamilyprotocoltheofdesignthe

*/.etc,TCP,UDP:orketwernint/*2TINEAF_efin#de

Arouting.packetlimitedprovidefacilitiesnetworkThe tablerouting kernelUNICOStheintableais
transmittingwheninterfacenetworkappropriatetheselecttousedisitstructures;dataofsetaofcomposed

calledprocess,userAhost.ornetworkspecificatorouteeachforentryonecontainstableThispackets.
the daemonrouting (gated (seesocketroutingaofaidthewithdatabasethismaintains),(8) route(4P)).

manipulations.tableroutingperformmayusersupertheOnly
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theindefinedasformat,followingthehasentrytableroutingA net/route.h file:include

{yntrrteuctstr
*/uesvalerothande,gluetre/*2];es[nodrt_enodix_raductstr
))keyrn_s->odet_n->r(r)*)(drkadsoccttru((s(r)keyrt_efin#de
k))masrn_s->odet_n->r(r)*)(drkadsoccttru((s)k(rmasrt_efin#de

*/ueval/*ay;tew_ga*rtdrkadsocuctstr
AY_CRfnde#if

*/ett/nhosn?,dowup//*gs;flart_rtsho
se#el

*/ett/nhosn?,dowup//*gs;flart_int
dif#en

*/snceererefdhel#/*;cntrefrt_rtsho
*/dedwarforsketpac#raw/*;usert_ongu_l

*/usetoaceerfint:weransthe/*p;_if*rtetifnuctstr
*/usetoaceerfint:weransthe/*a;_if*rtddrifauctstr

*/tesrounedcloofntioeragenfor/*sk;nma_ge*rtdrkadsocuctstr
*/hecacoinfellevklintorntepoi/*;nfollirt_tdr_cad
*/olstocproingrx’bydusesricmet/*;rmxrt_sricmetrt_uctstr

*/elivllstiyerllalteltoyeas/*e;idlrt_rtsho
AY_CRdef#if

*/tlisgidtheofesizmimumax/*32GIDNRTefin#de
*/ngctitriresforsgidoftlis/*D];TGI[NRgidrt_glon

*/teroutheformturatostriniAdm/*;mtuadmrt_ongu_l
*/edaddwasterouthenwheeTim/*e;timrt_int

*/hpatroveMTUmimumin.Est/*u;hmtpatrt_glon
*/uhmtpattongechatlasforerTim/*ed;anguchpmtrt_int
*/dngechanbeeernevhasitnsmea0/*

/*
toaryessnecsomebecitnWheic.cifspeIParesethe,Yes*

.ingethsomdollwe’AF,toingordaccestrirenupakbre*
*/

*/ldfieTOSIPit8-b/*os;iptrt_rcha

*/ayarrgthlenleiabvaraastlisidupgrodleHan/*
*/tlisgidin’sgidofbernum/*;cntgidrt_int

*/tlisgid/*st;dli_gi*rtglon

*/AY_CR/*dif#en
};
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The rt_flags follows:asdefinedisvariable

*/bleusaterou/*0x1_UPRTFefin#de
*/yewagataisonatitindes/*0x2AYTEW_GARTFefin#de
*/)iseerwotht(neryentthos/*0x4ST_HORTFefin#de
*/lehabeacunrnetorthos/*0x8TJEC_RERTFefin#de
*/ct)irered(bylycalamidyndatecre/*00x1ICNAM_DYRTFefin#de
*/ct)irered(bylycalamidynedifimod/*00x2IEDDIF_MORTFefin#de
*/medfirconesagmes/*00x4NE_DORTFefin#de
*/tsenprekmasnetsub/*00x8SK_MARTFefin#de
*/useontesrounewteeragen/*000x1NGONI_CLRTFefin#de
*/SESIorARPbytederagen/*000x4OINF_LLRTFefin#de
*/edaddlyualman/*000x8CATI_STRTFefin#de
*/hougthrdwarfornotdo/*0000x1DWARFOR_NORTFefin#de
*/ivelusexcistlisgid/*0000x2IDCLG_EXRTFefin#de
*/gflagtinrouiccifspeol-tocpro/*0000x42OTO_PRRTFefin#de
*/gflagtinrouiccifspeol-tocpro/*0000x81OTO_PRRTFefin#de
*/TOSforeduirreqchmatleveh-lhig/*00000x1TCHSMA_TORTFefin#de
*/erycovdisMTUhpatdo’tdon/*00000x4CDISMTU_NORTFefin#de

andnetwork,aonhostsallforroutethehost,aforroutethetable:routingainareentriesoftypesThree
bootyouWhenroute).wildcard(atypestwofirsttheofentriesbymatchednotdestinationanyforroutethe

whenentrytableroutingainstallsautomaticallyconfiguredbeenhasthatinterfacenetworkeachsystem,the
directathroughroutethespecifiesinterfacetheTypically,it.throughsentpacketshavetowantsit

thegateway),athroughnotis,(thatdirectisroutetheIfnetwork.orhostdestinationthetoconnection
theinspecifiedhostthetosentbepacketthethatrequestsusuallyfamilyprotocolaoflayertransport

recipienteventualthefromdifferenthostatopackettheaddresstobemayrequesttheOtherwise,packet.
forwarded).ispackettheis,(that

(fieldhashthespecifynotmayprocessuserabyinstalledentriestableRouting rt_hash countreference),
(field rt_refcnt (fielduse), rt_use (fieldinterface), rt_ifp addedwasroutethewhentime),

(rt_time (fieldMTUpathdiscovered), rt_pathmtu) MTUpaththetochangelastthefortimeror,
(rt_pmtuchanged in.thesefillroutinesroutingthe);

is,(thatdeletedisitwhenuseinisrouteaIf rt_refcnt associatedresourcesthevalue),nonzeroahas
released.areittoreferencesfurtheruntilreclaimednotareitwith

returnscoderoutingThe EEXIST entry,existinganduplicatetorequestedif ESRCH adeletetorequestedif
orentry,nonexistent ENOBUFS route.newainstalltoavailablewereresourcesinsufficientif

theorsocketroutingathroughtablesroutingthereadmayprocessesUser /dev/mem (seefilespecial
mem(4)).

The rt_use route.thealongsentpacketsofnumberthecontainsfield

theusemayadministratorsystemThe rt_mtu forsizeunittransmissionmaximumaspecifytofield
route.theoverestablishedconnections
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ofvalueaddressdestinationawithspecifiedisentryroutingwildcardA INADDR_ANY symbol(The.
INADDR_ANY theindefinedis netinet/in.h thewhenonlyusedareroutesWildcard0.)asfileinclude

androuteswildcardofcombinationThenetwork.andhostdestinationthetorouteafindnotdoessystem
traffic.routingformechanismeconomicalanprovidecanredirectsrouting

Addressing
generalatoadhereaddressesnetworkAllfamily.protocoleachwithassociatedisformataddressAn

acalledstructure, sockaddr generallystructure,specificmoreandfinerimposesprotocoleachHowever,.
variant.therenaming

{drkadsocuctstr
;:32lensa_haru_c

;:32ilyfamsa_haru_c
2];a[3datsa_rcha

};

The sa_len followingThebytes.16exceedmaywhichstructure,theoflengthtotalthecontainsfield
forvaluesaddress sa_family possiblefordefinedareformatsadditional(andsystemthetoknownare

implementation):future

*/s)talpor,pes(pithostoalloc/*1XUNIAF_efin#de
*/.etc,TCP,UDP:orketwernint/*2TINEAF_efin#de

Interfaces
received.andsentbemaymessageswhichthroughpathatocorrespondssystemaininterfacenetworkEach

(interfaceloopbacktheareUNICOSonsupportedinterfacesnetworkTCP/IPThe lo the(4)),
(interfaceadapterHYPERchannel hy (interfacenetworkVMEthe(4)), vme interfacechannelHSXthe(4)),

(hsx (interfaceHIPPItheand(4)), hippi devicehardwareahasusuallyinterfacenetworkA(4)).
as(suchinterfacescertainalthoughit,withassociated lo not.do)

ioctl Requests(2)
followingtheusecanalsoYou ioctl thespecified,Unlessinterfaces.networkmanipulatetorequests(2)

antakesrequest ifreq theindefinedisstructureThisparameter.itsasstructure net/if.h file,include
follows:as
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{eqifructstr
16IZAMSIFNefin#de

*/0""ene,mplexafore,namif/*;IZ]AMSIFNme[_naifrrcha
{onuni

;ddru_aifrdrkadsocuctstr
;ddrstau_difrdrkadsocuctstr
dr;dadroau_bifrdrkadsocuctstr

s;lagu_fifrrtsho
ic;etru_mifrint

;atau_difrtdr_cad
{uctstr

l;abeinlu_mifr_tbel_lamac
l;abeaxlu_mifr_tbel_lamac

l;abeeclu_sifr}
;uthu_aifrglon

ru;_ififr}
*/sresadd/*ddru_aifrru._ififrdr_adifrefin#de

*/klino-pp-tofenderoth/*ddrstau_difrru._ififrdrtad_dsifrefin#de
*/sresaddastadcbro/*drdadroau_bifrru._ififrraddoad_brifrefin#de

*/gsfla/*slagu_fifrru._ififrags_flifrefin#de
*/ricmet/*icetru_mifrru._ififrctri_meifrefin#de

*/aceerfintbyusefor/*atau_difrru._ififrta_daifrefin#de
AY_CRdef#if

*/mtuif/*icetru_mifrru._ififru_mtifrefin#de
*/sferbufdreaif/*icetru_mifrru._ififrufs_rbifrefin#de
*/sferbuftewriif/*icetru_mifrru._ififrufs_wbifrefin#de

*/ellevsecmimumin/*belnla_mifrul.iabeeclu_sifrru._ififrbelnla_miifrefin#de
*/ellevsecmimumax/*belxla_mafrul.iabeeclu_sifrru._ififrbelxla_maifrefin#de

*/esitihorautidval/*uthu_aifrru._ififrth_auifrefin#de
*/AY_CR/*dif#en

};

availabletheoflistA ioctl follows:requests(2)

SIOCGIFADDR address.interfacetheGets

SIOCGIFBRDADDR interface.andfamilyprotocolforaddressbroadcasttheGets

SIOCGIFCONF antakesrequestThislist.configurationinterfacetheGets ifconf structure
thesetshouldyouInitially,parameter.value-resultaas ifc_len offield

whichtobuffertheofsizethetostructurethis ifc_buf itreturn,Onpoints.
list.configurationtheofbytes,inlength,thecontains

SIOCGIFDSTADDR interface.theforaddresspoint-to-pointtheGets

SIOCGIFFLAGS flags.interfacetheGets

SIOCGIFLABEL label.securityinterfacetheGets
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SIOCGIFMETRIC metric.interfaceGets

SIOCGIFMTU size.unittransmissionmaximuminterfaceGets

SIOCGIFNETMASK mask.subnetinterfaceGets

SIOCGIFRBUFS driver.low-leveltopostedbuffersreadofcountGets

SIOCGIFWBUFS driver.low-leveltopostedbemaythatbufferswriteofcountmaximumGets

SIOCSIFADDR initializationtheassignment,addresstheFollowingaddress.interfacetheSets
called.isinterfacetheforroutine

SIOCSIFBRDADDR interface.andfamilyprotocolforaddressbroadcasttheSets

SIOCSIFDSTADDR interface.theforaddresspoint-to-pointtheSets

SIOCSIFFLAGS anydown,beingasmarkedisinterfacetheIffield.flagsinterfacetheSets
notified.areinterfacethethroughpacketsroutingcurrentlyprocesses

SIOCSIFLABEL label.securityinterfacetheSets

SIOCSIFMETRIC metric.theuseroutersuser-levelOnlymetric.routinginterfaceSets

SIOCSIFMTU size.unittransmissionmaximuminterfaceSets

SIOCSIFRBUFS driver.low-leveltoposttobuffersreadofcountSets

SIOCSIFWBUFS driver.low-leveltopostedbemaythatbufferswriteofcountmaximumSets

The ifconf indefinedisstructure net/if.h follows:as,

/*
t.uesreqNFFCOCGISIOinduseureuctStr*

ehinmacforntiourafigconaceerfintverierettodUse*
e).iblessacckswornetallwknotmustthamsgraproforlefu(us*

*/

{onfifcuctstr
*/ferbufdateociassofesiz/*n;_leifcint

{onuni
uf;u_bifctdr_cad

;reqcu_*ifeqifructstr
cu;_ififc}

*/sresaddferbuf/*ufu_bifccu._ififcf_buifcefin#de
*/edurnretsureuctstrofayarr/*equ_rifccu._ififcq_reifcefin#de

;}

FilesDataNetwork
thein(describedcommandsTCP/IP ManualReferenceCommandsUserUNICOS publicationResearchCray,

SR– theand2011, ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– thein(describedfunctionslibraryTCP/IPand2022) ManualReferenceLibrariesSystemUNICOS Cray,

SRpublicationResearch – files.datanetworkuse2080)

)4P(INTRO)4P(INTRO

SR– 2332014



follows.filesdatanetworktheoflistA

DescriptionentrypageManfileData

ftpusersftpusers unacceptableofList(5) ftp users(1B)
hosts, hostshosts.bin databasenamehostnetworkContains(5)

hosts.equivhosts.equiv autologinremotevalidatingforinformationPublic(5)
netrc.netrc forinformationautologinTCP/IP(5)

outbound ftp requests
networksnetworks databasenameNetwork(5)
protocolsprotocols databasenameProtocol(5)
rhosts.rhosts namesaccountandhostsremotetrustedofList(5)
servicesservices databasenameserviceNetwork(5)

FILES

/usr/include/net/if.h forfileInclude ifreq structure

/usr/include/net/route.h databaseforwardingpacketKernel

/usr/include/sys/socket.h familiesaddressdefinesthatfileInclude

ALSOSEE

hippi(4), hsx(4), hy(4), icmp(4P), inet(4P), ip(4P), mem(4), route(4P), tcp(4P), udp(4P), vme(4),
ftpusers(5), hosts(5), hosts.equiv(5), netrc(5), networks(5), protocols(5), rhosts(5),
services(5)

ftp(1B), remsh(1B), rlogin thein(1B) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011

ioctl(2), socket thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

getprot(3C), getserv thein(3C) ManualReferenceLibrariesSystemUNICOS ResearchCray,
SRpublication – 2080

gated(8), route thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

GuideUser’sNetworkTCP/IP SGpublicationResearchCray, – 2009

" Protocols,TransportInternet " StandardIntegrationSystemXerox028112,XSIS
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NAME

arp – ProtocolResolutionAddress

SYNOPSIS

etherpseudo-device

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The arp Theaddresses.Ethernet10-Mbyte/sandInternetDARPAbetweenmapsdynamicallyprotocol
usedriversinterfaceFDDIandEthernet10-Mbyte/s arp toprotocols,InternetthetospecificnotisIt.

FDDI.andEthernetonlysupportscurrentlyimplementationthisbutEthernet,10-Mbyte/stoorFDDI,

The arp anformappingarequestsinterfaceanWhenmappings.addressInternet-Ethernetcachesprotocol
cache,theinnotaddress arp onmessageabroadcastsandmapping,therequireswhichmessage,thequeues

ismappingnewtheprovided,isresponseaIfmapping.addresstherequestedthatnetworkassociatedthe
transmitted.ismessagependinganyandcached arp aforwaitingwhilepacketonemostatqueues

notdoeshosttargettheIfkept.ispackettransmittedrecentlymosttheonlyrequest;mappingatoresponse
20about(normallyperiodshortafordownbetoconsideredishosttherequests,severalafterrespond

iserrorTheinterval.thisduringattemptstransmissiontoreturnedbetoerroranallowingseconds),
EHOSTDOWN andhost,destinationnon-respondingafor EHOSTUNREACH router.non-respondingafor

The arp atorouteTheroutes.hostdynamically-createdastableroutingsystemtheinstorediscache
aasinstalledisnetworkbroadcastdirectly-attached "cloning" thewith(oneroute RTF_CLONING set),flag

outtimeroutesThesedemand.oncreatedbetonetworkthatonhostsindividualtoroutescausing
aforentryAnuse.innotwhenvalidatednotareentriesvalidation);aftermintues20(normallyperiodically

aisrespondingnotiswhichhost "reject" thewith(oneroute set).flagRTF_REJECT

arp thewithchangedordeleted,added,bemayentries arp bemayentriesManually-addedutility.(8)
bemayandpermanent,ortemporary "published," torespondwillsystemthecasewhichin ARP forrequests

past,theInrequest.theoftargetthewereitifashostthat ARP traileraofusethenegotiatetousedwas
supported.longernoisThisencapsulation.

The arp antorespondsthathostais,(thathostlocaltheimpersonatinghostsforpassivelywatchesprotocol
address).host’slocaltheforrequestmappingARP

MESSAGES

thatindicatesmessagefollowingThe arp torespondsthatnetworklocaltheonhostanotherdiscoveredhas
address:Internetownitsforrequestsmapping

%x%x:%x:%x:%x:%x:s:resaddeternethmfrotsens!!resaddIPatelicdup
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BUGS

60ispacketEthernetlegalsmallestthehowever,data;ofbytes42onlyuseEthernettheonpacketsARP
minimumtheenforcenotmaysystemsSome(CRC)).coderedundancycyclictheincluding(notbytes

size.packet

ALSOSEE

route thein(4P) ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,
SR– 2014

route thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

inet familyprotocolInternetofdescriptionafor(4P)

arp controlanddisplayresolutionaddressdisplayto(8)

ifconfig theinparametersinterfacenetworkconfigureto(8) ReferenceCommandsAdministratorUNICOS
Manual SRpublicationResearchCray, – 2022

ProtocolResolutionAddressEthernetAn SRICenter,InformationNetworkPlummer,Dave826,RFC,
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NAME

icmp – ProtocolMessageControlInternet

SYNOPSIS

<sys/socket.h>#include
<netinet/in.h>#include

IPPROTO_ICMP);SOCK_RAW,socket(AF_INET,=s

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

IPaningatewaysandhoststhatmechanismais(ICMP)ProtocolMessageControlInternetThe
indefinedisICMPTheinformation.maintenanceotherandmessageserrorexchangetouseinternetwork

CommentsforRequestInternetDARPA userforICMPtointerfacelimitedaprovidesUNICOS792.RFC,
internetwork.thethroughoutproblemscausecaninformationICMPincorrectsendingprograms;

Transmission
(connectionsnohassocketICMPrawatherefore,protocol;datagramaisICMP listen and(2) accept(2)

Theerrors).return sendto socket.ICMPanthroughtransmissionformethodnormaltheiscallsystem(2)
The connect theassociatespermanentlyprotocol,underlyingthebysupportednotthoughcall,system(2)

theofuseenablingthustransmissions,futurefordestinationawithsocket send and(2) write system(2)
socket.theoncalls

ainbuffer(thetransmissionaofcontentsentireThe sendto call,system(2) send orcall,system(2)
write acceptedbeTotransmission.fordatagramoneofportiondatatheintopackagediscall)system(2)

ICMPanwithbeginningdatagram,ICMPvalidacontainmusttransmittedbetobufferthedestination,theat
toappearvalidnotarethatdatagramslocally;thisenforcenotdoesUNICOSchecksum.validawithheader

structuredatagramICMPAnrecipients.theirbyignoredareorconfusetheybutproblems,nowithsentbe
theindefinedis netinet/ip_icmp.h file.include

Reception
The recvfrom Thesocket.ICMPanthroughdatareceivingformethodnormaltheiscallsystem(2)
connect sockettheassociatespermanentlyprotocol,underlyingthebysupportednotthoughcall,system(2)

theofuseenablingthustransmissions,futureofsourceawith recv and(2) read theoncallssystem(2)
socket.

Theincluded.headerICMPtheirwithsocketthefromuserthetopresentedaredatagramsICMPReceived
indefinedisstructuredatagramICMP netinet/icmp.h theas icmp structure.

havethatDatagramsprograms.usertopassedarechecksumsdatacorrecthavethatdatagramsICMPOnly
followingThenotice.withoutdiscardedaretransit)incorruptedbeenhavemay(whichchecksumsincorrect

programs:usertoavailablenotaredatagramsICMPofkindsfour
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• 8)(typerequestEcho

• 13)(typerequestTime-stamp

• 15)(typerequestInformation

• 17)(typerequestmaskAddress

discarded.thenandkerneltheinhandledaredatagramsICMPThese

tocallaindatagramavailableentiretheforspacebufferenoughprovidenotdoyouIf recvfrom(2),
read or(2), recv discarded.silentlybewilldatagramtheofendtheatbytesexcess(2),

NOTES

socket.ICMPancreatemayusersupertheOnly

data.out-of-bandformechanismnoprovidesICMP

datagram.ICMPoutboundanforoptionsIPspecifycannotYou

MESSAGES

returned:errorsfollowingtheofonewithfailmayoperationsocketA

EADDRNOTAVAIL
networknowhichforaddressnetworkawithsocketacreatetotriedprocesstheifReturned

exists.interface

EISCONN
isprocesstheifortried,isconnectionawhenconnectionahasalreadysockettheifReturned

alreadyissocketthewhenspecifiedaddressdestinationthewithdatagramasendtotrying
connected.

ENOBUFS
structure.datainternalanformemoryofoutransystemtheifReturned

ENOTCONN
specifiedbeenhasaddressdestinationnobutdatagram,asendtotryingisprocesstheifReturned

connected.alreadynotissockettheand

FILES

/usr/include/netinet/in.h addressesInternetforfileInclude

/usr/include/netinet/ip_icmp.h structuredatagramICMPDefines

/usr/include/sys/socket.h familiesaddressdefinesthatfileInclude
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ALSOSEE

inet(4P), intro(4P), ip(4P)

accept(2), connect(2), listen(2), read(2), recv(2), send(2), write thein(2) SystemUNICOS
ManualReferenceCalls SRpublicationResearchCray, – 2012

ping thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

CommentsforRequestInternetDARPA 792RFC,
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NAME

igmp – ProtocolManagementGroupInternet

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

physicaltheonroutersandhoststhatmechanismais(IGMP)ProtocolManagementGroupInternetThe
thisuseroutersMulticastgroups.multicastwhichtobelongcurrentlyhostswhichidentifytousenetwork

isIGMPTheinterfaces.potentialtoonforwardtodiagramsmulticastwhichdeterminetoinformation
1112.RFCComments,forRequestInternetDARPAindefined

datagrams.IPintransmittedaremessagesandlayer,(IP)ProtocolInternettheofpartconsideredisIGMP

ALSOSEE

inet(4P), intro(4P), ip(4P)
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NAME

inet – familyprotocolInternetofDescription

SYNOPSIS

<sys/types.h>#include
<netinet/in.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

thatlayer,(IP)ProtocolInternettheoftoponpiledprotocols,ofcollectionaisfamilyprotocolInternetThe
Internettheitself,IPtheofcomposedisfamilyprotocolInternetTheformat.addressInternettheuse

protocoldatagramusertheand(TCP),ProtocolControlTransmissionthe(ICMP),ProtocolMessageControl
(UDP).

typessockettheforsupportprotocolprovidesfamilyprotocolInternetThe SOCK_STREAM, SOCK_DGRAM,
and SOCK_RAW thesupportsTCP. SOCK_STREAM thesupportsUDPabstraction, SOCK_DGRAM

theandabstraction, SOCK_RAW ICMP.andIPtointerfacerawaprovidestypesocket

Theformat.standardnetworkinstoredquantities4-byteareaddressesInternet netinet/in.h fileinclude
follows:asaddress,Internetandefines

{uctstr
2;r:3addst_ongu_l

a;s_d}
ddrt_aa.ss_dddrs_aefin#de

structure:addressingfollowingtheusefamilyprotocolInternetthetoboundSockets

{indr_kadsocuctstr
2;n:3_lesinongu_l

2;y:3mil_fasinongu_l
PADORT_SH

rt;_posinthoru_s
dr;_adsinraddin_uctstr

;16]ro[_zesinrcha
;}

addressusingbysocketscreatemayYou INADDR_ANY messages.incomingonmatchingwildcardcauseto
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FILES

/usr/include/netinet/in.h addressesInternetforfileInclude

/usr/include/sys/types.h typessocketforfileInclude

ALSOSEE

icmp(4P), ip(4P), tcp(4P), udp(4P)
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NAME

ip – ProtocolInternetofDescription

SYNOPSIS

<sys/socket.h>#include
<netinet/in.h>#include

SOCK_RAW,socket(AF_INET,=s protocol);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

providesIPuses.familyprotocolInternetthethatprotocollayernetworktheis(IP)ProtocolInternetThe
TCP/IPaoverdestinationatosourceafromdatagramInternetandelivertonecessaryfunctionsthe

socketsIPusetohavenotwillprobablyYou791.RFCinand1777MIL-STDindefinedisIPnetwork.
userand(TCP)ProtocolControlTransmissionTheprotocols.upper-layernewdevelopingareyouunless

seeinformation,more(Foruse.generalmoreforare(UDP)protocoldatagram tcp and(4P) udp(4P),
respectively.)

Transmission
is,thatconnections;nohassocketIPrawasoprotocol,datagramaisIP listen and(2) accept return(2)

Theerrors. sendto Thesocket.IPanthroughtransmissionformethodnormaltheiscallsystem(2)
connect sockettheassociatespermanentlyprotocol,underlyingthebysupportednotthoughcall,system(2)

theofuseenablingthustransmissions,futurefordestinationawith send theand(2) write callssystem(2)
socket.theon

ainbuffer(thetransmissionaofcontentsentireThe sendto call,system(2) send orcall,system(2)
write kernelThetransmission.fordatagramoneofportiondatatheintopackagediscall)system(2)

theinspecifiednumberprotocoltheisheaderIPtheinnumberprotocolTheheader.IPtheprovides
socket socket.thecreatetousedcallsystem(2)

Reception
The recvfrom Thesocket.IPanthroughdatareceivingformethodnormaltheiscallsystem(2)
connect sockettheassociatespermanentlyprotocol,underlyingthebysupportednotthoughcall,system(2)

theofuseenablingthustransmissions,futurefordestinationawith recv and(2) read oncallssystem(2)
socket.the

headerIPTheincluded.headerIPthewithsocketthefromuserthetopresentedaredatagramsIPReceived
theindefinedisstructure netinet/ip.h theasfileinclude ip contentsdatagramThestructure.

onchecksumstestsnorgeneratesneitherIPBecausebuffer.receivingtheinheaderthefollowimmediately
transmission.ingarbledbemaydatathedata,the
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theinspecifiednumberprotocolthecarrythatdatagramsincomingOnly socket arecallsystem(2)
socket.IPanfromavailable

tocallaindatagramavailableentiretheforspacebufferenoughprovidenotdoyouIf recvfrom(2),
read or(2), recv Tonotice.withoutdiscardedbewilldatagramtheofendtheatbytesexcess(2),

fromreturnedbytesofnumberthecheckmissing,arebyteswhetherdetermine recvfrom theagainst(2)
ip_len datagram.receivedtheofheadertheinfield

Options
andTCPas(suchIPonbasedarethatprotocolshigher-levelusingwhenlevelIPtheatoptionssetmayYou

orprotocolshigher-leveldevelopingwhensocketrawathroughprotocolIPtheaccessmayalsoYouUDP).
IP-levelarefollowingTheapplications.special-purposedeveloping setsockopt and(2) getsockopt(2)

options:callsystem

IP_OPTIONS
theexaminesorpacketoutgoingeachofheaderIPtheintransmittedbetooptionsIPProvides

InternettheintypesocketanywithoptionsIPusemayYoupackets.incomingofoptionsheader
sent,betooptionsIPofformatthespecifies791)(RFCspecificationprotocolIPThefamily.

foraddressesoflisttheexcept RouteSource theatgatewayfirst-hoptheincludemustoptions
listoptionthefromextractedisaddressgatewayfirst-hopThegateways.oflisttheofbeginning

zero-auseoptions,specifiedpreviouslydisableTouse.beforeaccordinglyadjustedsizetheand
follows:optionthisofexampleAnbuffer.length

0);L,NULS,IONOPTIP_P,O_IROTIPP(s,tkopsocset

IP_RECVDSTADDR
theCauses recv Thisdatagram.UDPaforaddressIPdestinationthereturntocallsystem(2)

aononlyenabledisoption SOCK_DGRAM socket.

IP_TOS, IP_TTL
forheaderIPtheinfields(TTL)time-to-liveand(TOS)type-of-servicetheSets SOCK_STREAM

and SOCK_DGRAM parameters:thesebothincludesexamplefollowingThesockets.

*/n.ht/iinenetsee/*AY;DELLOWOS_IPT=tosint
;s))(toeofsizs,&to,TOSIP_P,O_IROTIPP(s,tkopsocset

*/255=max/*60;=ttlint
;l))(tteofsizl,&tt,TTLIP_P,O_IROTIPP(s,tkopsocset

OptionsMulticast
ononlysupportedismulticastingIP AF_INET typeofsockets SOCK_DGRAM and SOCK_RAW ononlyand

options:multicastarefollowingThemulticasting.supportsdriverinterfacethewhichinnetworks

IP_ADD_MEMBERSHIP
itbeforegroupmulticastaofmemberabecomemusthostAgroup.multicastainhostaPlaces

follows:exampleAngroup.thetosentdatagramsreceivecan
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q;mreqmreip_uctstr
);eq)(mreofsizeq,&mrIP,RSHMBE_MEADDIP_P,O_IROTIPP(s,tkopsocset

example,previoustheIn mreq structure:followingthehas

{qmreip_uctstr
*/njoitoupgroastticmul/*r;addlti_muimrraddin_uctstr

*/onnjoitoaceerfint/*e;facter_inimrraddin_uctstr
}

The imr_interface beshouldparameter INADDR_ANY multicastdefaultthechooseto
multihomed.ishosttheifinterfacemulticast-capableparticularaofaddressIPtheorinterface,

tohavemayhostsmultihomedonrunthatprogramsinterface;onewithassociatedisMembership
theinvaluespecifiedthetoupaddmayYouinterface.onethanmoreongroupsamethejoin

IP_MAX_MEMBERSHIPS socket.oneonoption

IP_DROP_MEMBERSHIP
Thegroup.multicastainmembershipaDrops mreq thoseasvaluessamethecontainsparameter
follows:exampleAnmembership.theaddtoused

q;mreqmreip_uctstr
);+eq)(mreofsizeq,&mr,HIPERSEMBP_MDROIP_P,O_IROTIPP(s,tkopsocset

dropped.arealsomembershipsexits,processtheorclosedissockettheWhen

IP_MULTICAST_IF
ofexampleanisfollowingThesent.istransmissionmulticasteachwhichoninterfacetheSpecifies

option:this

r;addraddin_uctstr
);dr)(adeofsizdr,&ad,_IFASTTICMULIP_P,O_IROTIPP(s,tkopsocset

usecanyouexample,thisIn addr orinterface,desiredtheofaddresslocalthespecifyto
INADDR_ANY multicastandaddressIPlocaltheobtainTointerface.defaultthespecifyto

theuseinterface,anofcapability ioctl callssystem(2) SIOCGIFCONF and SIOCGIFFLAGS.
option.thisusetohavenotdoapplicationsMost

IP_MULTICAST_LOOP
Theback.loopedaredatagramssubsequentwhetherovercontrolexplicitsendertheGives

option:thisofexampleanisfollowing

*/lt)fau(debleena=1e,abldis=0/*p;looharu_c
);op)(loeofsizop,&loOP,_LOASTTICMULIP_P,O-IROTIPP(s,tkopsocset
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outgoingthe(onbelongsitselfhostsendingthewhichtogroupatosentisdatagrammulticastaIf
delivery.localforlayerIPthebybackloopeddefault,byis,datagramtheofcopyainterface),

aoninstanceonethanmorenohavemaythatapplicationsforperformanceimprovesoptionThis
owntheirreceivingofoverheadtheeliminatingbydaemon)routeraas(suchhostsingle

hostsingleaonbemayinstanceonethanmorewhichforapplicationsGenerally,transmissions.
groupdestinationthetobelongnotdoessenderthewhichfororprogram)conferencingaas(such

option.thisusenotshouldprogram)time-queryingaas(such

onhostsendingthetodeliveredbemay1thangreaterTTLinitalanwithsentdatagrammulticastA
ongroupdestinationthetobelongshosttheifsentwasitwhichonthatfrominterfacedifferenta

delivery.suchaffectnotdoesoptioncontrolloopbackTheinterface.otherthat

IP_MULTICAST_TTL
Themulticasts.theofscopethecontroltodatagramsmulticastoutgoingforTTLtheChanges

option:thisusesexamplefollowing

*/1=tauldef,255to0ge:ran/*;ttlharu_c
;l))(tteofsizl,&ttL,_TTASTTICMULIP_P,O_IROTIPP(s,tkopsocset

withdatagramsMulticastnetwork.localthebeyondforwardednotare1ofTTLawithDatagrams
sendingtheiflocallydeliveredbemaytheybutnetwork,anyontransmittednotare0ofTTLa

sendingtheondisabledbeennothasloopbackmulticastifandgroupdestinationthetobelongshost
TTLawithdatagramsmulticastnetwork,localthetoattachedisroutermulticastaIfsocket.

networks.othertoforwardedbemay1thangreater

OptionsIPRaw
thewithusedareusuallytheyandconnectionless,aresocketsIPRaw sendto and(2) recvfrom system(2)

Thecalls. connect mayyoucase,whichinpackets,futurefordestinationthefixmayalsocallsystem(2)
theuse read or(2) recv and(2), write or(2) send calls.system(2)

theIf protocol protocoldefaultthe0,isargument IPPROTO_RAW onlyandpackets,outgoingforusedis
Ifreceived.arenumberprotocolthatfordestinedpacketsincoming proto isvaluethatvalue,nonzeroais

packets.incomingfiltertousedisandpacketsoutgoingonused

andaddressdestinationtheon(basedthemtoprependedheaderIPanhaveautomaticallypacketsOutgoing
theunlesscreated),issocketthewhichwithnumberprotocolthe IP_HDRINCL set.beenhasoption

follows:optionIPrawAintact.optionsandheaderwithreceivedarepacketsIncoming

IP_HDRINCL
thewithonlyoptionthisusemayYoudata.thewithincludedisheaderIPcompletetheIndicates

SOCK_RAW follows:exampleAntype.

h>ip.et/tin<nedeclu#in
1;=clhinint

));ncl(hieofsiz,ncl&hiL,INCHDRIP_P,O_IROTIPP(s,tkopsocset

includingheader,IPtheoffieldstheofallsetmustprogramthereleases,UNICOSpreviousUnlike
following:the
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;IONERSIPV=_v>ipip-
2;>>nhle=_hl>ipip-

*/off=0on,=1/*0;=_id>ipip-
;setoff=f_of>ipip-

address.appropriateanchoosesprogramthekernel,thetosetisaddresssourceheadertheIf

NOTES

socket.IPancreatemayusersupertheOnly

data.out-of-bandformechanismnoprovidesIP

MESSAGES

messages:errorfollowingtheofonereturnsitfails,operationsocketaIf

EADDRNOTAVAIL
interfacenetworknowhichforaddressnetworkausingbysocketacreatetotriedprocessThe

exists.

EISCONN
asendtotryingisprocesstheortried,isconnectionawhenconnectionahasalreadysocketThe

connected.alreadyissocketthewhenspecifiedaddressdestinationthewithdatagram

ENOBUFS
structure.datainternalanformemoryofoutransystemThe

ENOTCONN
theandspecifiedbeenhasaddressdestinationnobutdatagram,asendtotryingisprocessThe

connected.alreadynotissocket

occur:canIPtospecificerrorsfollowingtheoptions,IPgettingorsettingareyouWhen

[EINVAL]
specified.wasnameoptionsocketunknownAn

[EINVAL]
specified.wasdescriptorsocketunknownAn

[EINVAL]
thethanshorterwasfieldoptionanexample,(forformedimproperlywasfieldoptionIPThe

provided).bufferoptionthethanlongerorvalueminimum

FILES

/usr/include/netinet/in.h addressesInternetforfileInclude

/usr/include/netinet/ip.h structureheaderIPtheDefines

/usr/include/sys/socket.h familiesaddressDefines
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ALSOSEE

icmp(4P), igmp(4P), inet(4P), intro(4P), tcp(4P), udp(4P)

accept(2), connect(2), getsockopt(2), listen(2), read(2), recv(2), recvfrom(2), send(2),
socket(2), write thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

791RFC
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NAME

nfs – NFS)(UNICOSsystemfilenetworkUNICOS

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

(NFS)systemfilenetworktheofimplementationanisNFS)(UNICOSsystemfilenetworkUNICOSThe
thereducetodevelopedanddesignedoriginallywasNFSUNICOS.runningsystemsResearchCrayfor

computingofvarietywideaonexecutesNFSenvironments.distributedinstoragedisklocalforneed
UNIXBerkeleytheinhomedevelopmentitsthanothersystemsoperatingonimplementedisandhardware

environment.

fileforcallssystemstandardThemachines.ofnetworkaacrosssharedbetosystemsfileallowsNFS
(operations close(2), open(2), read and(2), write andlocalbothaccesstousedarecallssystem(2))

aremechanismspermissionStandarduser.thetotransparentbecanfilesoflocationthefiles;network-based
access.filecontroltoused

configured,issystemaAfterinterface.usernoisthereis,thattransparent;isNFStointerfaceuserThe
network.theonelsewhereexistordisklocalonaretheywhetherfiles,theirwriteandreadsimplyusers

ModesServerandClient
(callssystemstandardmaketousersallowsNFSClient close(2), create(2), delete(3C), open(2),

read and(2), write mountedbeenhassystemfilenetworkawhichonspacenamefileofportionato(2))
using(by mount theintotranslatedsystem,clienttheinprocessabyinterceptedarecallsThese(8)).

Withmachine.serveratonetworkaacrosstransmissionforpackagedandrequests,NFScorresponding
requests.NFSandrequestslocalbetweenmappingfacilitates(FSS)switchsystemfiletheNFS,UNICOS

foravailable(madeexportedbetosystemfilelocaltheirofportionaallowimplementationsNFSServer
theperformsserverthereceived,aresystemsfileexportedforrequestsNFSWhenmounting).remote

therequests,writeorreadofcasetheInsupported.areoperationssystemfile20aboutoperation;indicated
writea(fordisklocaltowrittenoroperation),reada(forclientNFSremotethetoreturnedisdataindicated

operation).

theexample,(forimplementationsSomeseparate.logicallyareimplementationsserverandClient
butsystemsremoteofusemakecantheyis,thatonly;clientareMS-DOS)forNFSofimplementation

forNFSofimplementationtheexample,(forimplementationsOtherown.theirofsystemsfileexportcannot
systemsfileremoteallownotdobutsystemsclientfromrequeststorespondcantheyonly;serverareVMS)

modes.serverandclientbothincludesNFSUNICOSnamespace.localtheironmountedbeto

tosystemfilethatforentryanaddingbyclientscertaintosystemfilespecificatoaccessgrantcanserverA
server’sthe /etc/exports (seefile exports theusingbysystemfilethattoaccessgainsclientA).(5)

mount filethemountsclienttheAfteritself.systemfiletheforhandlefilearequestswhichcall,system(2)
filetheIfaccesses.clientthedirectory)(orfileeachforclientthetohandlefileaissuesserverthesystem,

file).knownawith(disassociatedstalebecomeshandlefiletheside,servertheonremovedsomehowis
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filemountmustclientstherefore,network;theovermountedhasitthatsystemsfileexportcannotclientA
(GID)IDgroupand(UID)IDuserThereside.systemsfilethewhichonserverthefromdirectlysystems

touser)super(the0UIDmapsserverthehowever,server;andclientbetweensamethebemustmappings
fileremoteonprivilegessuper-userinhibitsThisclient.aforchecksaccessperformingbeforeUID-2

systems.

UDP/IP)andXDR,(RPC,InterfaceNetwork
requestsnetworkNFSmodel;(RPC)callprocedureremoteaonbasedprotocols,high-levelofsetaisNFS

thatlibraries(Thesemantics.systemfileNFSimplementthatproceduresremotetocallsthroughmadeare
release.)2.0UNICOSthesinceavailablebeenhaveproceduresRPCthesecontain

thefromreceivedandtosentinformationallforrepresentationdataintermediateanofusemakesRPC
calledisformintermediateThisnetwork. representationdataExternal containthatlibraries(The(XDR).

release.)2.0UNICOSthesinceavailablebeenhaveproceduresXDRthese

ServersStateless
implementations,clientthebymaintainedisstatus)fileopenas(suchinformationstateallNFS,Within

betosaidareserversthewhile stateless areoperationsrecoveryandsimple,relativelythusareServers.
withthanreliablemore stateful servers.

ManagersLockandMount
orUNIXassuchsystems,fileofimplementationsparticulartorelatedarethatoperationshandleManagers

definedaremanagerstwoCurrently,operations.universalbetodeemednotarebutsystems,fileUNICOS
asruntypicallymanagersThelocking.filehandlesothertheprotocol;mountthehandlesoneNFS:for

ways.definedcarefullyveryinimplementationkernelthewithcommunicatetheyandprocesses,user-level

NOTES

Therefore,licenses.TCP/IPUNICOSandUNICOSrequiresalsothatproductlicensedaisNFSUNICOS
site.youratavailablebenotmayNFSUNICOS

andclientbetweensamethearevalues(GID)IDgroupand(UID)IDuserimplementations,NFSmostIn
managetousedoftenisservicelookupdatadistributed(NIS)serviceinformationnetworkTheserver.

passwd and(5) group informationmoreFordomain.NFSentireanacrossconsistencyensuretofiles(5)
theseefeature,(NIS)serviceinformationnetworktheusingabout FacilitiesNetworkingUNICOS

GuideAdministrator’s SGpublicationResearchCray, – 2304.

NFSUNICOSofoperationtheforprovideswhichfacility,mappingIDtheusecanalsositesNFSUNICOS
theseeinformation,moreForhomogeneous.administrativelynotarethatenvironmentsin UNICOS

GuideAdministrator’sFacilitiesNetworking SGpublicationResearchCray, – servertheTypically,2304.
client.aforchecksaccessperformingbeforeUID-2to(root)0UIDmaps

MESSAGES

isservertheIfaction.forclientthetoreturnedareservertheondetectederrorsI/OdiskphysicalGenerally,
message:consolefollowingtheseesclienttheinaccessible,ordown

.ingtryllstig:dinponresnotverserefil:NFS
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meansThisserver.thefromacknowledgmentanreceivesituntilrequestthesendtocontinuesclientThe
thebyrequiredactionspecialanywithoutupbackcomeanddown)power(orcrashcanserverthethat

signals,toinsensitiveremainandblockwillI/OtherequestingprocessclientthethatmeansalsoItclient.
priorityatkerneltheinsidesleeping PRIBIO.

ALSOSEE

exports(5), fstab(5)

mount thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

intro(3C), rpc thein(3C) ManualReferenceLibrariesSystemUNICOS publicationResearchCray,
SR– 2080

mount(8), nfsaddmap(8), nfsclear(8), nfsd(8), nfslist(8), nfsmerge(8), nfsstat thein(8)
ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304
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NAME

route – databaseforwardingpacketKernel

SYNOPSIS

<sys/socket.h>#include
<net/if.h>#include
<net/route.h>#include

familyint
SOCK_RAW,socket(PF_ROUTE,=s family);

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The route databaseinformationroutingamaintainskernelTheservices.routingpacketperformsfacility
aasknown tablerouting Atransmitted.arepacketswheninterfacenetworkappropriatetheselectswhich,

messagessendingbytableroutingthismaintainsprocesses)cooperatingmultiplepossibly(orprocessuser
fixed-sizetheofusethesupersedestableroutingthisofuseThesocket.ofkindspecialaover ioctl,
table.routingthetochangesmakecanusersupertheOnlyreleases.earlierinimplemented

assuchevents,externaltoresponseinmessagesroutingemitspontaneouslymightsystemoperatingThe
request.aforroutesuitablealocatetofailureorredirect,aofreceipt

abyspecified(assubnetworkgenericaonhostsallfororhostspecificaforexistcanentriestableRouting
allofmaskauseroutes,defaultorwildcardofeffecttheachieveTomask).theundervalueandmaskbit

hierarchical.bemightroutesSome0’s.

installsfamilyprotocoleachinterfaces,networkthetoassignedareaddressesandbootedissystemtheWhen
routethespecifiesprotocoltheUsually,traffic.forreadyisitwheninterfaceeachforentrytableroutinga

asspecifiedisroutetheIfnetwork.orhostdestinationthetoconnectiondirectaasinterfaceeachthrough
hostsamethetosentbepacketthethatrequestsusuallyfamilyprotocolaoflayertransportthedirect,

theinlistedgatewaythetopackettheaddresstointerfacetherequestsitOtherwise,packet.theinspecified
forwarded).ispackettheis,(thatentryrouting

makesitthat,Failinghost.destinationthetorouteafindtotriesfirstitpacket,aroutingiskerneltheWhen
wildcard)(ordefaultatorouteanychoosesitFinally,destination.theofnetworkthetorouteaforsearcha

areprocessesanyifandunreachable,betodeclaredisdestinationthefound,isentrynoIfgateway.
generated.ismessagerouting-missasocket,routingtheonmessagesforlistening

onlyusedareroutesWildcard0.ofvalueaddressdestinationawithspecifiedisentryroutingwildcardA
wildcardofcombinationThenetwork.andhostdestinationthetorouteafindnotdoessystemthewhen

traffic.routingformechanismeconomicalanprovidecanredirectsroutingandroutes

)4P(ROUTE)4P(ROUTE

SR252 – 2014



theinshowncallsockettheusingbymessagescontrolroutingpassingforchanneltheopencanYou
thedesignatecanYousection.SYNOPSIS family betoargument AF_UNSPEC routingprovideswhich,

adesignatingbyfamilyaddressspecificatoitrestrictcanyouorfamilies,addressallforinformation
specific family system.peropensocketroutingonethanmorehavecanYouargument.

(addressessocketofnumbersmallabyfollowedheaderawithformedareMessages sockaddr fields),
theinentrylengththebydelimitedandposition,byinterpreted sockaddr variable).islength(thisfield

toleast-significantissequencepositionthepresent;isaddresswhichspecifiesheaderthewithinmaskbitA
alltosentarecopiesandreceives,itmessagesanyreturnskernelThevector.thewithinbitmost-significant

additionalanusecansenderthesender;theforIDprocesstheprovideskernelThelisteners.interested
exhausted,arebufferskernelwhenHowever,messages.outstandingbetweendistinguishtofieldsequence

lost.bemightrepliesmessage

theinfillingbyrejectionindicatesitmessages;certainrejectcankernelThe rtm_errno routingThefield.
returnscode EEXIST entry,existinganduplicatetorequestedif ESRCH nonexistentadeletetorequestedif
orentry, ENOBUFS currenttheInroute.newainstalltoavailablewereresourcesinsufficientif

forvaluesthelocally;runprocessesroutingallimplementation, rtm_errno thethroughavailableare
normal errno lost.ismessagereplyroutingtheifevenmechanism,

aissuingbymessagesownitstorepliesreadingofexpensetheavoidcanprocessA setsockopt call()
(see getsockopt thethatindicating(2)), SO_USELOOPBACK theatoption SOL_SOCKET bewilllevel

aissuingbysocketroutingthefrommessagesallignorecanprocessAoff.turned shutdown system(2)
input.furtherforcall

table,routingthefromremovedanddownmarkedisentryroutingthedeleted,isitwhenuseinisrouteaIf
processesUserreleased.areittoreferencesalluntilreclaimednotareitwithassociatedresourcesthebut

ausingbydestinationspecificatoentryroutingtheaboutinformationobtaincan RTM_GET byormessage,
thecalling sysctl routine.

Messages
generates:facilityroutingthethatmeaningstheirandmessagestheoflistaisFollowing

*/terouAdd/*0x1D_ADRTMefin#de
*/teroueteDel/*0x2ELET_DERTMefin#de

*/yewagatorgs,flas,ricmetngeCha/*0x3EANG_CHRTMefin#de
*/onatiorminfortRep/*0x4T_GERTMefin#de

*/ingiontitpartspecsusnelKer/*0x5GSIN_LORTMefin#de
*/terouentferdifusetodTol/*0x6ECTDIR_RERTMefin#de

*/sresaddsthionledfaikupLoo/*0x7SS_MIRTMefin#de
*/raddLLtodsteolvrestotuesReq/*0xbVESOL_RERTMefin#de

*/uesvalricmetkLoc/*0x8CK_LORTMefin#de
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HeadersMessage
follows:headermessageaofexampleAn

{hdrmsgrt_uctstr
*/essagmesdtooersundnonpSki/*n;gle_msrmtthoru_s
*/ylitibipatcomarybinureFut/*on;rsi_vertmharu_c

*/etypesagMes/*pe;_tyrtmharu_c
*/ifpdateociassforexInd/*;dex_inrmtthoru_s

*/dersenfyntiIde/*d;_pirmt_tpid
*/msgindrskadsocforkmasBit/*;drs_adrtmint
*/ionactfyntiidetodersenFor/*q;_sertmint

ledfaiWhy/*;rno_errtm
*/gsflaesagmesandnelKer/*;ags_flrtmint

*/yntrrtemFro/*e;_usrtmint
*/edliztiainibetouesVal/*;its_inrtmongu_l

*/slvemsethesricMet/*x;_rmrtmsricmetrt_uctstr
};

StructureMetrics
follows:asismetricstheforstructureThe

{sricmetrt_uctstr
*/nealouesvalsetheveleatmusnelKer/*;cks_lormxongu_l

*/hpatsthiforMTU/*u;_mtrmxongu_l
*/edectexpshopMax/*;untpco_hormxongu_l

*/ct)irered.,e.g(terouformeetiLif/*e;pir_exrmxongu_l
*/tducprothdwibanay-deldounInb/*;ipecvp_rermxongu_l
*/tducprothdwibanay-delndbouOut/*;ipendp_sermxongu_l

*/itlimferbufyewagatndbouOut/*;eshthr_ssrmxongu_l
*/etimptrind-routedimaEst/*t;_rtrmxongu_l

*/ceianvarrtttedimaEst/*r;tva_rtrmxongu_l
};

Flags
values:followingtheincludeFlags
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*/bleusateRou/*0x1_UPRTFefin#de
*/yewagataisonatitinDes/*0x2AYTEW_GARTFefin#de

*/)iseerwotht(neryenttHos/*0x4ST_HORTFefin#de
*/lehabeacunrnetortHos/*0x8TJEC_RERTFefin#de

*/ct)irered(bylycalamidyndateCre/*00x1ICNAM_DYRTFefin#de
*/ct)irered(bylycalamidynedifiMod/*00x2IEDDIF_MORTFefin#de

*/medfirconesagMes/*00x4NE_DORTFefin#de
*/tsenprekmasnetSub/*00x8SK_MARTFefin#de

*/useontesrounewteeraGen/*000x1NGONI_CLRTFefin#de
*/SESIorARPbytederaGen/*000x4OINF_LLRTFefin#de

*/edaddlyualMan/*000x8CATI_STRTFefin#de
*/hougthrdwarfornotDo/*0000x1DWARFOR_NORTFefin#de

*/ivelusexcistlisgid/*0000x2IDCLG_EXRTFefin#de
*/gflagtinrouiccifspeol-tocPro/*0000x42OTO_PRRTFefin#de
*/gflagtinrouiccifspeol-tocPro/*0000x81OTO_PRRTFefin#de

*/TOSforeduirreqchmatleveh-lHig/*00000x1TCHSMA_TORTFefin#de
*/erycovdisMTUhpatdonotDo/*00000x4CDISMTU_NORTFefin#de

SpecifiersValueMetric
invaluesmetricforSpecifiers rmx_locks and rtm_inits follows:asare

*/u_mtklocoreliztiaIni/*0x1U_MTRTVefin#de
*/untpco_hoklocoreliztiaIni/*0x2UNTPCO_HORTVefin#de
*/untpco_hoklocoreliztiaIni/*0x4EPIR_EXRTVefin#de
*/ipecvp_reklocoreliztiaIni/*0x8IPE_RPRTVefin#de
*/ipendp_seklocoreliztiaIni/*00x1IPE_SPRTVefin#de
*/eshthr_ssklocoreliztiaIni/*00x2ESHTHR_SSRTVefin#de

*/t_rtklocoreliztiaIni/*00x4T_RTRTVefin#de
*/rtva_rtklocoreliztiaIni/*00x8RTVA_RTRTVefin#de

SpecifiersAddress
follows:asaremessagestheinpresentareaddresseswhichforSpecifiers

*/tsenpredrkadsoconatitinDes/*0x1T_DSRTAefin#de
*/tsenpredrkadsocyewaGat/*0x2AYTEW_GARTAefin#de
*/tsenpredrkadsockmasNet/*0x4SKTMA_NERTAefin#de

*/tsenpredrkadsockmasgninClo/*0x8SKNMA_GERTAefin#de
*/tsenpredrkadsocenamaceerfInt/*00x1P_IFRTAefin#de
*/tsenpredrkadsocraddaceerfInt/*00x2A_IFRTAefin#de
*/ctireredofhorautfordrkadsoc/*00x4RTHO_AURTAefin#de

)4P(ROUTE)4P(ROUTE
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ALSOSEE

getsockopt thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

route thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

tcp – ProtocolControlTransmission

SYNOPSIS

<sys/socket.h>#include
<netinet/in.h>#include

0);SOCK_STREAM,socket(AF_INET,=s

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

betweenstreamsbytetwo-wayflow-controlled,reliable,provides(TCP)ProtocolControlTransmissionThe
indefinedisprotocolThenetwork.(IP)ProtocolInternetaninhostsonrunningprogramsofpairs DARPA

CommentsforRequestInternet 793.RFC,

withhostaonconnectioneachassociatingbyhostsofpairabetweenstreamsbytemultipleforallowsTCP
host,eachononenumbers,porttwoandhostsconnectedtheofaddressesInternetThenumber.porta

theinspecifiedintegers,arenumbersPortconnection.aidentifiesuniquely bind or(2) connect system(2)
well-knownforreservedareportssomeconvention,InternetBy65,535.to1fromvalueinrangingcall,

These23).portonconnectionsforlisteningbyserviceTELNETprovidehostsexample,(forservices
inlistedareservices CommentsforRequestInternetDARPA convention,UNIXBerkeleyBy1010.RFC,

1024.thanlowernumbershavethatportstobindmayusersupertheonly

Connection
passive.oractiveeitherareprotocolTCPtheusethatSockets socketsActive passivetoconnectionsinitiate

thehavemustyousocket,passiveacreatetosockets;activeascreatedaresocketsTCPsockets.
listen thehasthatportatoboundissockettheaftercallsystem(2) bind passiveOnlycall.system(2)

theusemaysockets accept usemaysocketsactiveOnlyconnections.incomingaccepttocallsystem(2)
the connect becannotitpassive,madebeenhassocketaAfterconnections.initiatetocallsystem(2)

again.activemade

multiplefromrequestsconnectionincomingmatchtolocationtheir‘‘underspecify’’maysocketsPassive
termedtechnique,Thisnetworks. addressingwildcard onclientstoserviceprovidetoserveroneallows,

addressInternetthetosocketthebindnetworks,allonlistensthatsocketacreateTonetworks.multiple
INADDR_ANY thein(defined netinet/in.h thisatspecifiedbestillmayportTCPThefile).include

one.assignwillsystemtheport,thespecifynotdoyouiftime;

Transmission
connections;withprotocolbyte-streamaisTCP write socket.TCPaonsendingofmethodusualtheis(2)

The send Thedata.out-of-bandsendingforusefuliscallsystem(2) sendto (seecallsystem(2) send )(2)
ignored.isaddressdestinationthebecausemisleadingisitbutworks,

)4P(TCP)4P(TCP
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TCPaoverbytesthanothertypesdatasendcanyouAlthoughstream.wordanotstream,byteaisTCP
tointegeranofaddressthepassingbyexample,forconnection, write anthatexistsguaranteeno(2),

bytedifferentasize,worddifferentahavemayhostreceivingTheend.othertheatoutcomewillinteger
incompatibilities.otherororder,

Reception
The read Thesocket.TCPaonreceivingofmethodusualtheiscallsystem(2) recv iscallsystem(2)

Thedata.out-of-bandreceivingforuseful recvfrom (seecallsystem(2) recv isitbutworks,)(2)
ignored.isaddresssourcethebecausemisleading

thefromavailablebecomesdatatheaschunksarbitraryinsocketafromdatapresentsTCPBecause
tosureBerequested.thanbytesfewerreturntofilesregularthanlikelymorearesocketsTCPInternetwork,

fromvaluereturnthecheck read(2).

Disconnection
theExecuting shutdown thebeforesocketTCPaoncallsystem(2) close toyouallowscallsystem(2)

connection.theofsideonedownclose

Options
The SO_KEEPALIVE thein(definedoption sys/socket.h thatkerneltheincodethecausesfile)include

andacknowledgedarepacketsthesedata;nocontainthatpacketssendtoperiodicallyprotocolTCPhandles
failsendothertheIfopen.isconnectiontheofendotherthetopathdatathewhethertestsThisdiscarded.

willoperationsocketnexttheandclosedbewillconnectionthepackets,keep-alivethesetorespondto
return ETIMEDOUT.

theinexplainediseffectsocket-leveltheeffects;socket-leveltheirhaveoptionsOther getsockopt(2)
call.system

(seeTCPwithleveltransportIPtheatoptionsusecanYou ip(4P).

usingbysetcanyouthatoptionssocketseveralsupportsTCP setsockopt usingbytestand(2)
getsockopt theforleveloptionThe(2). setsockopt availableTCP,fornumberprotocoltheiscall(2)
from getprotobyname(3C).

antakeoptionssocket-levelMost int Forvalue.type setsockopt tononzerobemustvaluethe(2),
optionsfollowingtheusecanYoudisabled.bewilloptionthethatindicateto0oroption,Booleanaenable

TCP:with

DescriptionOption

TCP_MAXSEG option.thissetcannotYousize.segmentmaximumGets

TCP_NODELAY theToggles delayno isitwhendatasendsTCPcircumstances,mostUnderflag.
smallgathersitacknowledged,beenyetnothasdataoutstandingWhenpresented.

beenhasacknowledgmentanafterpacketoneinsentbetooutputofamounts
mouseofstreamasendthatsystemswindowas(suchclientsfewaForreceived.

delays.significantcausemightpacketizationthisreplies),noreceivethatevents
algorithm.thisdefeattooptionBooleanthisprovidesTCP

)4P(TCP)4P(TCP
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TCP_WINSHIFT thebeforesocketaonoptionthissetmustYoucount.shiftwindowTCPtheSets
theofuse connect or(2) accept ofvalueAcall.system(2) – windowoffturns1

size.windowrequestedthewithshiftwindowonturns14through0ofvalueashift;
getsockopt (thebytes24toupreturns(2) TR_SENDWNDSHIFT firsttheinvalue

shiftwindowreceivetheandword,secondtheinvalueshiftwindowsendtheword,
word).thirdtheinvalue

NOTES

1024.thanlowernumberportatosocketabindmayusersupertheOnly

MESSAGES

invaluesfollowingtheofonewithfailmayoperationsocketA errno:

EADDRINUSE
allocated.beenalreadyhasthatportausingbysocketacreatetomadeisattemptAn

EADDRNOTAVAIL
exists.interfacenetworknowhichforaddressnetworkawithsocketacreatetotriedprocessThe

ECONNREFUSED
listeningisprocessnobecause(usuallyestablishmentconnectionrefusesactivelypeerremoteThe

port).theto

ECONNRESET
closed.betoconnectiontheforcespeerremoteThe

EINVAL
theforspecifiedwasvalidnotisthatsocketorvalueoptionAn setsockopt call.system(2)

EISCONN
theontriedisconnectionawhenconnectionahasalreadysocketThe connect orcall,system(2)

theusecannotyou setsockopt(2) TCP_WINSHIFT connection.establishedanonoption

ENOBUFS
structure.datainternalanformemoryofoutransystemThe

ETIMEDOUT
retransmissions.excessiveofbecausedroppedwasconnectionA

FILES

/usr/include/netinet/in.h addressesInternetforfileInclude

/usr/include/netinet/tcp.h addressesTCPforfileInclude

/usr/include/sys/socket.h definitionfamilyAddress

)4P(TCP)4P(TCP
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ALSOSEE

inet(4P), intro(4P), ip(4P)

accept(2), bind(2), close(2), connect(2), getsockopt(2), listen(2), read(2), recv(2),
setsockopt(2), shutdown(2), write thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,

SRpublication – 2012

getprotobyname thein(3c) ManualReferenceLibrariesSystemUNICOS publicationResearchCray,
SR– 2080

CommentsforRequestInternetDARPA 1010RFCand793RFC,

)4P(TCP)4P(TCP
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NAME

udp – ProtocolDatagramUserInternet

SYNOPSIS

<sys/socket.h>#include
<netinet/in.h>#include

0);SOCK_DGRAM,socket(AF_INET,=s

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

thatprotocoldatagramsimpleais(UDP)ProtocolDatagramUserInternetThe tftp theand(1B) rpc(3C)
indefinedisprotocolTheuse.routineslibrary CommentsforRequestInternetDARPA 768.RFC,

Portnumber.portawithendpointeachassociatingbyhostaonendpointsmultipleforallowsUDP
thebyspecifiedintegers,arenumbers bind or(2) connect to1fromvalueinrangingcall,system(2)

inlistedservices,well-knownforreservedareportssomeconvention,InternetBy65,535. InternetDARPA
CommentsforRequest (seeTFTPprovidehostsexample,for1010;RFC, tftp forlisteningbyservice(1B))

numberswithportsonlistenmayusersupertheonlyconvention,UNIXBerkeleyBy69.portondatagrams
1024.thanfewer

Transmission
theis,thatconnections;nohassocketUDPatherefore,protocol,datagramaisUDP listen and(2)

accept Theerrors.returncallsystem(2) sendto (seecallsystem(2) send formethodnormaltheis)(2)
Thesocket.UDPathroughtransmission connect underlyingthebysupportednotthoughcall,system(2)

ofuseenablingthustransmissions,futurefordestinationawithsockettheassociatespermanentlyprotocol,
the send theandcallsystem(2) write socket.theoncallsystem(2)

ainbuffer(thetransmissionaofcontentsentireThe sendto(2), send or(2), write arecall)system(2)
InternetandUDPtheprovideskernelThetransmission.fordatagramoneofportiondatatheintopackaged

UDPnot,ifchecksum;dataUDPthecalculatetokerneltheconfigurecanYouheaders.(IP)Protocol
errors.transmissionagainstprotectionwithoutoutgowillpackets

Reception
The recvfrom (seecallsystem(2) recv UDPathroughdatareceivingformethodnormaltheis)(2)

Thesocket. connect permanentlyprotocol,underlyingthebysupportednotthoughcall,system(2)
theofuseenablingthustransmissions,futurefordestinationawithsockettheassociates recv system(2)

theandcall read socket.theoncallsystem(2)

withoutdatagramsgarbleddiscardsanddatagramsarrivinginchecksumdataUDPthecheckskernelThe
socket.thethroughuserthetothempresenting

)4P(UDP)4P(UDP

SR– 2612014



tocallaindatagramavailableentiretheforspacebufferenoughprovidenotdoyouIf recvfrom(2),
read or(2), recv notice.withoutdiscardedbewilldatagramtheofendtheatbytesexcess(2),

MESSAGES

returned:errorsfollowingtheofonewithfailmayoperationsocketA

EADDRINUSE
allocated.beenalreadyhasthatportausingbysocketacreatetotriesprocessThe

EADDRNOTAVAIL
exists.interfacenetworknowhichforaddressnetworkawithsocketacreatetotriedprocessThe

EISCONN
asendtotryingisprocesstheortried,isconnectionawhenconnectionahasalreadysocketThe

connected.alreadyissocketthewhenspecifiedaddressdestinationthewithdatagram

ENOBUFS
structure.datainternalanformemoryofoutransystemThe

ENOTCONN
theandspecifiedbeenhasaddressdestinationnobutdatagram,asendtotryingisprocessThe

connected.alreadynotissocket

FILES

/usr/include/netinet/in.h addressesInternetforfileInclude

/usr/include/netinet/udp.h fileheaderUDP

/usr/include/sys/socket.h definitionfamilyAddress

ALSOSEE

inet(4P), intro(4P), tcp(4P)

tftp thein(1B) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

accept(2), bind(2), connect(2), listen(2), read(2), recv(2), send thein(2) CallsSystemUNICOS
ManualReference SRpublicationResearchCray, – 2012

intro_svc thein(3R) ManualReference(RPC)CallProcedureRemote publicationResearchCray,
SR– 2089

CommentsforRequestInternetDARPA 1010RFCand768RFC,

)4P(UDP)4P(UDP
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NAME

intro – formatsfiletoIntroduction

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

andfiles,datafiles,headerincludefilesThesefiles.UNICOScertainofformatstheoutlines5Section
categories:threeofoneintofallsectionthisinfilesTheutilities.UNICOSfromfilesoutput

• categoryUser

• categoryAdministrator

• categoryAnalyst

canprocesskerneloradministrator,user,afilessubdivisions;twoaretherecategories,theseofeachWithin
file.dataortemplate,reference,aasusedfilesandchange,

thanmoreintofallentriesSome5.sectioninentriestheofdivisionthedetailtablesthreefollowingThe
theexample,Forchanges.administratoranbutreferences,userathatentriesarethesecategory;one

group thedescribesentry(5) /etc/group anbychangedanduserabyviewedbecanwhichfile,
administrator.

describesectionthisinentriesMany filesheader thanmorethatformatspecificainfilesarefilesHeader.
betweeninterchangedataforoftenuse,utilities)systemandassemblers,compilers,as(suchprogramone

page.mantheonshownisthatformatpredefinedtheinfilesheaderofnamestheentermustYouprograms.
Ctheapplicable,When struct arefilesheadermanual,thisIngiven.areformatsfilethefordeclarations

astoreferred filesinclude theinfoundareusuallytheybecause /usr/include or /usr/include/sys
onlygivenisfileheaderafornamepathfulltheentries,theofsectionDESCRIPTIONtheIndirectory.

directories.theseofeitherinnotisitwhen

CategoryUser
thatfilesmarkssymbol*Anusers.UNICOStointerestofentriesdescribecategorythisinpagesmanThe

modify.orupsetusers

File(s)DescriptionpageMan

aliases fordatabasealiasDefine sendmail(8) /usr/lib/aliases
a.out fileoutputLoader /usr/include/a.out.h
ar formatfileArchive /usr/include/ar.h
bld formatfileslibraryRelocatable /usr/src/cmd/bld/bld.h

cpiocpio formatfilearchive(1)
cshrc filesterminationandstart-upshellC .cshrc*, .login*, .logout*
def_seg filesdirectivesLoader /lib/segdirs/def_seg*
exrc forfilesStart-up ex and(1) vi(1) .exrc*

)5(INTRO)5(INTRO
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File(s)DescriptionpageMan

fcntl optionscontrolFile /usr/include/fcntl.h
group formatfileGroup-information /etc/group
mailrc forfilesStart-up mailx(1) .mailrc*
motd daytheofmessagecontainsthatFile /etc/motd
netrc forfileinformationautologinTCP/IP

outbound ftp requests(1B)
$HOME/.netrc*

nl_types variablessystemmessageDefines nl_types.h
passwd formatfilePassword /etc/passwd
profile filestart-upshellPosixofFormat .profile*
publickey databasekeyPublic /etc/publickey*
relo underformattableobjectRelocatable

UNICOS
/usr/include/relo.h

rhosts accountandhostsremotetrustedofList
names

.rhosts*

sccsfile file(SCCS)SystemControlCodeSource
format

s.file

symbol formatentrytablesymbolUNICOS /usr/include/symbol.h
tapetrace formatfiletracedaemonTape /usr/spool/tape/trace.daemon

/usr/spool/tape/trace.bmxxxx
/usr/include/tapereq.h

taskcom formattablecommonTask
types typesdatasystemprimitiveofDefinition /usr/include/sys/types.h
updaters updatingNISforfileConfiguration /etc/yp/updaters*
uuencode Encoded uuencode formatfile
values filedefinitionvaluesMachine-dependent /usr/include/values.h

CategoryAdministrator
thatfilesmarkssymbol*Anadministrator.antointerestoffilesdescribecategorythisinpagesmanThe

modifies.administratorthe

File(s)DescriptionpageMan

acid formatfileinformationIDAccount /etc/acid
acl formatlistscontrolaccessUser /usr/include/sys/acl.h
aft tableflawASCII /etc/aft/*
confval productsvariousforfileConfiguration
cshrc filesterminationandstart-upshellC /etc/cshrc*
dump formatdumpsystemfileIncremental /usr/src/cmd/fs/dump
exports clientsNFStoexporttoDirectories /etc/exports*

)5(INTRO)5(INTRO
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File(s)DescriptionpageMan

fslrec formatrecordlogerrorsystemFile /dev/fslog
/usr/include/sys/fslog.h
/usr/include/sys/fslrec.h
/usr/include/sys/types.h

fstab informationstaticcontainsthatFile
systemsfileabout

/etc/fstab*

ftpusers unacceptableofList ftp users(1B) /etc/ftpusers*
gated-config syntaxfileconfigurationGated /etc/gated.conf
gettydefs byusedsettingsterminalandSpeed

getty(8)
/etc/gettydefs

group formatfileGroup-information /etc/group*
hosts databasenamehostTCP/IP /etc/hosts*
hosts.equiv validatingforinformationPublic

autologinremote
/etc/hosts.equiv*

inetd.conf fileconfigurationsuper-serverInternet /etc/inetd.conf*
inittab forScript init process /etc/inittab*
iptos databaseType-of-ServiceIP /etc/iptos
issue filemessageLogin /etc/issue*
krb.conf fileconfigurationKerberos
krb.realms filetranslationrealmKerberostoHost
ldesc filedescriptordiskLogical /usr/include/sys/ldesc.h
mailrc forfilesStart-up mailx(1) /usr/lib/mailx/mailx.rc*
masterfile masterservernamedomainInternet

filedata
mib.txt forbaseinformationManagement

agentsSNMPandapplicationsSNMP
/etc/mib.txt

mnttab formattablesystemfileMounted /etc/mnttab
motd daytheofmessagecontainsthatFile /etc/motd*
named.boot fileconfigurationservernameDomain /etc/named.boot*
netgroup groupsnetworkofList /etc/netgroup
networks databasenameNetwork /etc/networks*
nl_types variablessystemmessageDefines nl_types.h
passwd formatfilePassword /etc/passwd*
printcap databasecapabilityPrinter /etc/printcap*
profile filestart-upshellPOSIXofFormat /etc/profile*
proto forfilejobPrototype /usr/lib/cron/.protoat
protocols databasenameProtocol /etc/protocols*
publickey databasekeyPublic /etc/publickey*
queuedefs forfiledescriptionQueue at, batch,

and cron
/usr/lib/cron/queuedefs

)5(INTRO)5(INTRO
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File(s)DescriptionpageMan

quota formatfilecontrolQuota /sys/quota.h*
resolv.conf configurationresolvernameDomain

file
/etc/resolv.conf*

rmtab systemsfilemountedremotelyofList /etc/rmtab
sectab securitydefinedoftableforFormat

valuesandnames
/usr/include/sys/sectab.h

sendmail.cf mailTCP/IPforfileConfiguration
service

/usr/lib/sendmail.cf*

services databasenameserviceNetwork /etc/services*
share tableparameterschedulerFair-share /usr/include/sys/share.h
shells shellsuseravailableofList /etc/shells
text_tapeconfig fileconfigurationsubsystemTape /etc/config/text_tapeconfig*
tapereq interfacedaemontapeUser /usr/include/tapereq.h
tar formatfilearchiveTape
term compiledofFormat term file /usr/include/term.h
terminfo databasecapabilityTerminal /usr/lib/terminfo/*
tmpdir.users forusersauthorizedofList tmpdir(1) /etc/tmpdir.users*
udb filedatabaseusertheofFormat /etc/udb

/etc/udb.public
updaters updatingNISforfileConfiguration /etc/yp/updaters

utmputmp and(5) wtmp formatsfile /etc/utmp
/etc/wmtp

ypfiles (NIS)serviceinformationNetwork
structuredirectoryanddatabase

CategoryAnalyst
thisinpagesMananalysts.ResearchCraytointerestoffilesdescribecategorythisinpagesmanThe

Crayreference.aasuseskernelUNICOSthethatthoseincludingfiles,internaldescribesubcategory
files.thesechangenotdoanalystscustomerorResearch

indescribednotaresystem)UNICOSaconfigureorinstall(tomodifiesorupsetsanalystanthatfilesThe
seefiles,theseoninformationmoreformanual;this AdministrationSystemUNICOSGeneral ResearchCray,

SGpublication – 2301.

File(s)DescriptionpageMan

acct formatfileaccountingPer-process /usr/include/sys/acct.h
core formatfileCore
dir formatfileDirectory /usr/include/sys/fs/c1dir.h

)5(INTRO)5(INTRO
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File(s)DescriptionpageMan

dirent entrydirectoryFile-system-independent
format

/usr/include/sys/dirent.h

errfile fileerror-logofFormat /usr/adm/errfile
/usr/include/sys/err.h

fs formatpartitionsystemFile /usr/include/sys/fs/c1filsys.h
infoblk tableinformationLoader /usr/include/infoblk.h
inode formatInode /usr/include/sys/ino.h
lnode fair-shareforstructurelimitsuserKernel

scheduler
/usr/include/sys/lnode.h

ipc access(IPC)communicationInterprocess
structures

/usr/include/sys/ipc.h

msg structuresqueueMessage /usr/include/sys/msg.h
sem facilitySemaphore /usr/include/sys/sem.h
shm facilitymemoryShared /usr/include/sys/shm.h
slrec formatrecordlogSecurity /usr/include/sys/slrec.h
sysdump filesdumpSystem /core.sys

)5(INTRO)5(INTRO
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NAME

acct – formatfileaccountingPer-process

SYNOPSIS

<sys/types.h>#include
<sys/param.h>#include
<sys/accthdr.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

theifproducedarefilesAccounting acct routine.accountingprocesssystemtheenabledhascallsystem(2)
The sys/acct.h files.theseofstructurethegivesfileinclude

StructureFileAccountingSystems
differencesthesystems;ResearchCrayvariousonrecordsaccountingforslightlydifferstructuresfileThe

structures:filefollowingtheinindicatedare

/*
s.ureuctstrgtinounaccnelKer*

*
ordrecgtinounaccdfieunitheinsureuctstrtheofAlle:Not*

.derheatheinglowfolldfiegflaac_theehavtmus*
*
*/

*/bernumntpoing-atiflobit21-/*;p_tcomglonedignunsfedetyp
*/bit16-nt,oneexpit5-b/*

/*
.ordrecgtinounacclevee-lBas*

*/
tbsaccuctstr

{
*/derhea/*;derheaac_eadachuctstr
*/gsflagtinounacc/*;g:8flaac_edignuns
*/tusstatexi/*;t:8staac_edignuns
*/IDruse/*;:24uidac_edignuns
*/IDupgro/*;:24gidac_edignuns
*/riteewrtypltrocon/*;:32ttyac__tdev
*/ds)con(seetiminginnbeg/*32;me:btiac_e_ttim
*/s)ock(cletimCPUruse/*21;me:utiac_p_tcom
*/s)ock(cletimCPUtemsys/*21;me:stiac_p_tcom
*/s)ock(cletimdpseela/*21;me:etiac_p_tcom
*/alegrintorymem1st/*;:21memac_p_tcom
*/cs)-tiick(cl/*

)5(ACCT)5(ACCT
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*/alegrintorymem2nd/*1;2:2memac_p_tcom
*/cs)-tiick(cl/*
*/alegrintorymem3rd/*1;3:2memac_p_tcom
*/cs)-tiick(cl/*
*/ederrnsftrarschaofbernum/*21;io:ac_p_tcom
*/.stsreqI/Oalsicphyofbernum/*21;rw:ac_p_tcom
*/s)ock(cletimtwaiI/O/*1;e:2timiowac_p_tcom
*/kedlocisscesprolewhisrun/*
*/orymemin/*
*/alegrintorymemetimtwaiI/O/*;:21memiowac_p_tcom
*/lewhisruncs)-tiick(cl/*
*/orymeminkedlocisscespro/*
*/ntcoupswaI/O/*1;w:2iosac_p_tcom
*/tsuesreqI/Olicalogofbernum/*;:21lioac_p_tcom
*/IDscespro/*;:21pidac_edignuns
*/IDscesproentpar/*1;d:2ppiac_edignuns
*/s)ock(cletimtnecconscespro/*21;me:ctiac_p_tcom
*/IDtounacc/*4;d:2aciac_edignuns
*/IDjob/*24;id:jobac_edignuns
*/uevalenic/*6;e:1nicac_edignuns
*/enamdmancom/*];m[8comac_rcha
*/s)ock(cletimtwaiI/O/*;:21timiobac_p_tcom
*/)rds(wokmarorymemrateHiw/*21;em:himac_p_tcom
*/etimlcaltemsys/*;:21imesctac_p_tcom

};

/*
t.restoputisscesprotlasthenwhentteWri.ordrecJobofEnd*

*/
{jteoaccuctstr

*/derhea/*;derheaac_eadachuctstr
*/gflagtinounacc/*;g:8flaac_edignuns
*/IDJob/*;:24bid_joaceedignuns
*/IDrUse/*4;d:2_uiaceedignuns
*/ks)lick(cmar.memrateHiw/*;:21mem_hiacep_tcom
*/kmarrateHiwSDS/*;:21watshi_sdacep_tcom
*/uevaleNic/*16;ce:_niaceedignuns
*/edsumconcksblofs#of/*d;useblk_fsaceglon
*/jobofendatetim/*;:32ime_etacee_ttim

*/cs)-tiick(clalegrintatshm/*1;t:2min_shacep_tcom
*/)rds(woesizaltotgetshm/*21;ze:msi_shacep_tcom

};

/*
ordrecgtinounaccI/OiccifspeiceDev*

andsicedevckbloonklocerbsupmfroinledfilisldfieetyp*
.icedevterracchaahwitdusenwheHSPT_CACC|bernumormajmfro*

*/

)5(ACCT)5(ACCT
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t*/ounaccpersrieentiodev/*8CCTEVANODefin#de
*/sordrec/*
*/terracchaforkermar/*0020HSPT_CACCefin#de
*/sicedevlciaspe/*
*/cemanforperforkermar/*0040ERFT_PACCefin#de
*/gtinounacc/*
*/cemanforperofbernum/*1LFLVPERMAXefin#de
*/elslevgtinounacc/*

{tioaccuctstr
*/derhea/*;derheaac_eadachuctstr
*/gsflagtinounacc/*;g:8flaac_edignuns

{uctstr
*/no.icedevormaj/*8;pe:_tyacdtuin
*/ederrnsftrasterraccha/*21;ch:_ioacdp_tcom
*/ntcousreqI/Olicalog/*1;o:2_liacdp_tcom

];CCTEVANODio[devac_}
};

/*
)iesserELYCRAontcep(exordrecgtinounaccSDS*

*/
{stsdaccuctstr

*/derhea/*;derheaac_eadachuctstr
*/gflagtinounacc/*g;flaac_rcha
*/edbas-alegrintorymem/*1;m:2_meacsp_tcom
*/e,timncyidereson/*
*/etimioncutexenot/*
*/ntcousreqI/Olicalog/*1;o:2_liacsp_tcom
*/ederrnsftrarscha/*21;ch:_ioacsp_tcom

*/meesud/rpensus-alegrintmem/*;:21msw_meacsp_tcom
};

theofrecordaccountingMPPfollowingThe acct systems:MPPCraywithonlyuseforisfile

/*
.ordrecgtinounaccMPP*

*/
{ptmpaccuctstr

*/derhea/*;derheaac_eadachuctstr
*/gflagtinounacc/*g;flaac_rcha
*/tsmenelegsincesproMPP/*16;pe:mppac_edignuns
*/sbitrriebarMPP/*8;bb:mppac_edignuns
*/)cksclo(inetimMPP/*1;e:2timmppac_p_tcom

};
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theandsystems,ResearchCrayallbysharedissubstructurerecordaccountingmultitaskingfollowingThe
given.aresystemsspecifiedforstructuresrecord

/*
.ureuctstrsubordrecgtinounaccingasktitMul*

*/
{muuctstr

:1;tuin
16;m0:p_tcom
16;m1:p_tcom
16;m2:p_tcom
16;m3:p_tcom

};

{tmuaccuctstr
*/derhea/*;derheaac_eadachuctstr
*/gflagtinounacc/*;g:8flaac_edignuns
*/s)ock(cletimtwaioreaphsem/*e;timsmwac_glon
*/tednecconed)essmpr(coetim/*E];SIZ[MUimemutac_muuctstr
*/)sec100(1/sCPU1)(i+to/*

};
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theofrestThe acct specified:asexceptsystems,ResearchCrayalltoappliesfile

/*
.ordrecgtinounaccorErr*

*/
{teraccuctstr

*/derhea/*derheaac_eadachuctstr
*/gflagtinounacc/*;g:8flaac_edignuns
*/()teiwrimfroedurnretrrrou_e/*no;errac_rtsho
*/()teiwrimfrooinforerr/*or;errac_rrroaceuctstr

};

/*
.ordrecgtinounacccemanforPer*

*/
{rftpeaccuctstr

*/derhea/*;derheaac_eadachuctstr
*/gflagtinounacc/*;g:8flaac_edignuns
*/)cksclo(inetimrtstascespro/*;:21ime_rtacpp_tcom
*/mebtiac_tpas/*
*/etimtwaiI/Oalminter/*;:21imeowt_tiacpp_tcom
*/s)ondsec(inetimtwaiNSRU/*1;e:2timunw_sracpp_tcom
*/)cksclo(inetimdppeswa/*21;ks:locapc_swacpp_tcom
*/edmovsblkalsicphyrdbufof#/*1;s:2blk_rwacpglon
*/edmovsblkalsicphyrawof#/*;:21lksrwb_phacpglon

};

/*
.ordrecgtinounaccdfieUni*

*/
{tacconuni

;tbsacctbsaccuctstr
;tioacctioaccuctstr
;tmuacctmuaccuctstr
;teraccteraccuctstr
s;tsdaccstsdaccuctstr
p;tmpaccptmpaccuctstr
rf;tpeaccrftpeaccuctstr
j;teoaccjteoaccuctstr

};

NELKERdef#if
*/esfilgtinaccofdeino/*];tp[accdtinaccuctstrernext
*/NELKER/*dif#en

/*
s.cespropersordrectaccofbernummimuMax*

*
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+ordrecMPP1+ordrecSDS1+ordrecingasktitMul1+ordreceBas1*
.icedevRECVIOXDE_MA+ordreccemanforper1*

ar.gulsinaysalwisitcesinedaddnotisordrecjobofendtheeNot*
*/

)CCTEVANOD1)/-CCTEVANOD+VNOCDEMAX+NODEVAXB((MRECVIOXDE_MAefin#de
EC)IORDEVMAX1+_+1+1+1(1+RECCCTNOAefin#de

/*
g.flaac_forns,tioinidefgFla*

*/
*/kforedcutexehas/*01RKAFOefin#de
*/cexenobut/*

s*/egevilpriruseer-supduse/*02ASUefin#de
*/sordrecgtinounaccemor/*04REAMOefin#de
*/scesprosthiforlowfol/*
*/etypordrec/*0037TRACCefin#de
*/sordrectgacclevee-lbas/*0000SETBAACCefin#de
*/I/Oficeci-spicedev/*0001TIOACCefin#de
*/ordrecgtinounacc/*
*/ordrectgaccingasktitmul/*0002TMUACCefin#de
*/ordrecgtinounaccorerr/*0003RTERACCefin#de
*/ordrecgtinounaccSDS/*0004STSDACCefin#de
*/ordrecgtinounaccEOJ/*0005JTEOACCefin#de
*/drcrgtinacccemanforper/*0006RFTPEACCefin#de
*/ordrecgtinounaccMPP/*0007PTMPACCefin#de

/*
l.caltemsystaccdevforestyponctiFun*

*/
*/ongtinounacciceDev/*1NT_OACCefin#de
*/offgtinounacciceDev/*2FFT_OACCefin#de
*/lciaspeckbloelLab/*3LABET_LACCefin#de
*/icedev/*
*/cemanforperlonaitiAdd/*11F_0PERefin#de
*/ongtinounacc/*

NELKERdef#if
/*

rs.ntepoidevnoefilgtinounAcc*
*/

{dtinaccuctstr
*/rfientiidemondae/*;didint
*/rntepoidevnoefiltacc/*o;*vndevnouctstr

};
*/NELKER/*dif#en

>s.hdefs/c<sydeclu#in

SECLN_DEGI__B
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);pe)_Tyintnc,_Fuintce,evi*_Dar(ch__(taccdevinternext
LSDECND___E

*/NELKER/*dif#en

FILES

/usr/include/sys/acct.h filesaccountingper-processofStructure

/usr/src/cmd/acct/include/cacct.h filesaccountingcondensedofStructure

/usr/src/cmd/acct/include/session.h filesrecordsessionofStructure

/usr/src/cmd/acct/include/tacct.h filesaccountingtotalper-processofStructure

ALSOSEE

acctcom thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

acct(2), devacct(2), exec(2), fork thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,
SRpublication – 2012

acct thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

acid – fileinformationIDaccounttheofFormat

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/acid account:eachforinformationfollowingthecontainsfile

• nameAccount
• IDAccount

The acid /theinresideswhichfile,ASCIIanisfile etc colons;byseparatedarefieldsThedirectory.
character.newlineabynextthefromseparatedisrecordaccounteach udbgen themaintains(8) acid file

theininformationthematchtoautomatically udb file.

The acid (calledIDsaccountnumericmapsfile ACID namesaccountThenames.accounttoUDB)theins
names.usernotareandsubsystemaccountingthetobelong

NOTES

theUnlike /etc/passwd theupdatemustyoufile, /etc/acid IDsaccountnewincludetomanuallyfile
updateyouWhennames.accountand /etc/acid thethatensure, udbgen running,notisutility(8)

because udbgen tochangesanyoverwritewould /etc/acid.

FILES

/etc/acid fileinformationIDaccountofFormat

ALSOSEE

acct(5), group(5), passwd(5), udb(5)

udbsee thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

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

acl – formatlistscontrolaccessUser

SYNOPSIS

<sys/acl.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

containsACLAncontrol.accessfile(discretionary)userformechanismais(ACL)listcontrolaccessAn
basis.groupand/oruserspecificaonfileatoaccessallowedthedefinethatentries

theusefile,ACLanmaintainandcreateTo spacl theusecanYoucommand.(1) -aspset tocommand
Thefiles.oflistorfileatofileACLexistinganassign -aspclr fileafromACLanremovescommand

files.oflistor

followingthehasentryEachpair.nameuser/groupperentryoneentries,multipleofconsistsfileACLAn
format:

user:group:permissions

user symbol.*anuseusers,allrepresenttoname;User

group usegroup,owningtherepresenttosymbol;*anusegroups,allrepresenttoname;Group
).(

permissions follows:asspecifiedarePermissionsaccess.forPermissions

r permissionreadGrants

w permissionwriteGrants

x permissionexecuteGrants

n accessDenies

ofcombinationanyspecifycanYou r, w and, x or, n.

specifycanYou () isuserspecifiedthewhenonlygroupthefor * specifycannotYou. * anduserbothfor
group.
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theindefinedisfileACLanofformatThe sys/acl.h follows:asfile,include

{acluctstr
*/IDruse/*,:24dusiac_tuin
*/IDupgro/*,:24dgriac_

*/etypryentACL/*:4,gflaac_
*//xr/w-emodessacc/*:4;emodac_

*/gflatsor/*:2,tsorac_
*/ntcouuidesam/*:6;esamac_

};

{c_reacluctstr
ic;magac_glon

,:24esizac_tuin
,:24erownac_

:8,etypac_
:8;lfilac_

,:24kslinac_tuin
:3,degmoac_
:6,vsnac_

;:31rvresac_
;ZE]LSI[ACaclacluctstr

};

0ca1ffee2f12c0f0xaICMAGACLefin#de
/*

estypryentACL*
*/

*/ryentacld.giuid/*01IDIDGG_UFLAefin#de
*/ryentaclyonlgid/*02NLYIDOG_GFLAefin#de
*/ryentaclyonluid/*04NLYIDOG_UFLAefin#de

*/ryentACLupgroingown/*010IDWNGG_OFLAefin#de

NOTES

topermissionsentryACLthewithintersectediswhichmask,aasusedarebitspermissiongroupfile’sThe
theshowalwaysfiletheofbitspermissiongroupthethatmeansThisaccess.allowedthedetermine

thespecifymustYouACL.theinspecifiedgroupand/oruseranyallowedaccessofamountmaximum
setarebitspermissionfile’stheifexample,Forallowed.betoentryACLandmaskthebothinpermissions

onlyaccesswriteandreadforsetisentryACLuser’saandr-x)tosetarebitsgrouptheis,(that750to
accessexecuteorwriteallowednotisuserThefile.thattoaccessreadonlyallowedisuserthe(rw-),

permissions.thesespecifynotdidentriesbothbecause
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theseechecked,areentriesACLthatordertheandoperationmaskingtheofdescriptioncompleteaFor
theinsectionSecurity AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301.

theseeoperations,maintenanceandcreationACLofdescriptionaFor spacl command.(1)

EXAMPLES

usertopermissionexecuteandwrite,read,definesentryACLfollowingThe1:Example fred anyin,
group:

rwx:*:dfre

userdefinesentryACLfollowingThe2:Example betty groupinisshewhenpermissionwriteandread
admin:

rw:inadm:tybet

userdeniesentryACLfollowingThe3:Example ralph group:anyinpermissions,any

*:nph:ral

group:owningforaccessreaddefinesentryACLfollowingThe4:Example

r*:: :

granted.accessoftypethedeterminetoentryACLthewithintersectedismaskACLThe

FILES

/usr/include/sys/acl.h listscontrolaccessuserofFormat

ALSOSEE

slog(4), slrec(5)

chmod(1), cpio(1), spacl(1), spclr(1), spset(1), tar thein(1) ReferenceCommandsUserUNICOS
Manual SRpublicationResearchCray, – 2011

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

aft – tableflawASCII

IMPLEMENTATION

EmodelIOSanwithsystemsPVPCray

DESCRIPTION

infilesThe /etc/aft Onedefects.diskphysicalaboutinformationcontain aft eachrepresentsfile
Thedevice.physical aft thebyusedarefiles bb intoaddressesdiskphysicaltranslateswhichcommand,

addresses.blockrelativelogical

infilesThe /etc/aft createdareTheyrepresent.theydevicesphysicaltheofpathsI/Othefornamedare
theby ift command.(8)

The aft theinitializetousedbethencanTheyentries.changeordelete,add,toeditedbemayfiles
theusingbymapssectorsparedevicephysical spmap command.(8)

EXAMPLES

typicalA aft follows:file

*
49DD-forletabwflangeriineeng*

*
8908-09-e:datmapwflaytorfac*

*
9700S/N*

0000#

erindcyltorsecdheantcou*

71304371
71544711
71545011
71555011

aninitializeTo aft line:commandfollowingtheenterfile,

130./01ifttc/>/e0.1013ft/v/i/deift
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FILES

/etc/aft/*

ALSOSEE

bb(8), ift(8), spmap thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

aliases – fordatabasealiasDefines sendmail(8)

SYNOPSIS

/usr/lib/aliases

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /usr/lib/aliases fordatabasealiasthedefinesfile sendmail consistsfilethisofformatThe(8).
following:theof

e:namas_ali recipient_1, recipient_2, recipient_3 ...,

alias_name andalias,tonametheis recipient_n spacewhitewithbeginningLinesname.thatforaliastheis
lines.continuationaretabs)or(spaces

personanytosentbewillmessagenosinceoccur,notcanLoopsnames.localononlyoccursAliasing
once.thanmore

ahavewhorecipientsvalidandlocaldone,beenhasaliasingAfter .forward directoryhometheirinfile
file.thatindefinedusersoflistthetoforwardedmessagestheirhavewill

theinformatbinaryaintoplacedisinformationaliasingactualthefile;datarawtheonlyisThis
/usr/lib/aliases.pag programtheusingfile, newaliases A(1). newaliases bemustcommand

thetimeeachexecuted aliases effect.takewillchangesthebeforechangedbeenhasfile

NOTES

awithbeginthatlinesandlinesBlank # comments.are

andPostmasterforaliasancontainmustfileThe MAILER_DAEMON.

EXAMPLES

aninentriesofexampleanisfollowingThe /usr/lib/aliases file:

troor:stetmaPos
rstetmaposN:EMO-DALERMAI
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FILES

/usr/lib/aliases fordatabasealiasthecontainsthatFile sendmail(8)

ALSOSEE

newaliases thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
dbm thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080
sendmail thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022
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NAME

a.out – fileoutputLoader

SYNOPSIS

<a.out.h>#include

IMPLEMENTATION

systems.MPPCrayexceptsystemsResearchCrayAll

DESCRIPTION

The a.out thewhengeneratedfileoutputtheisfile ld or(1) segldr Ifexecuted.iscommandloader(1)
filemakecommandsbothlower,orlevelcautiontheatwereprocessloadtheduringoccurringerrorsall

a.out executable.

anexecutessystemoperatingUNICOStheWhen a.out file,theloadsittext,sharedusenotdoesthatfile
follows:as

Reads1. a_text locationatmemorycommonintowords a_origin formatheaderthesee0);(usually
follows.that

followingtheReads2. a_data locationatindatainitializedofwords a_origin+a_text.

Fills3. a_bss locationatwords a_origin+a_text+a_data 0’s.with

addressparcelatexecutionBegins4. a_entry.

anexecutessystemoperatingUNICOStheWhen a.out asfile,theloadsittext,sharedusesthatfile
follows:

Reads1. a_text locationatspaceaddressinstructiontheintowords a_origin thesee0);(usually
follows.thatformatheader

Reads2. a_data space.addressdatatheof0addressatmemoryintodatainitializedofwords

Fills3. a_bss locationatwords a_origin+a_data 0’s.withspacedatathein

addressparcelatexecutionBegins4. a_entry space.instructionthein
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format:headertheshowsfollowingThe

{cexeuctstr
{onuni

*/bernumicmagold/*;gicomaglon
{uctstr

*/ozerbetmus-edervres,new/*;:32edignuns
*/toricaindttexredsha,new/*1;:stedignuns
*/ozerbetmus-edervres,new/*7;:edignuns
*/etypehinmacymarpri,new/*8;:pmtedignuns
*/rfientiideicmag/*;:16idedignuns

;gicnma}
ag;u_m}

*/dsworinaarettexofesiz/*;exta_tglon
*/dsworinaareadatofesiz/*;ataa_dglon
*/dsworinaarebssofesiz/*ss;a_bglon
*/dsworinletabbolsymofesiz/*;ymsa_sglon
*/s)resaddlrce(pantpoiryent/*y;ntra_eglon
*/o)zerlyual(ussresaddebasold/*in;riga_oglon

{onuni
*/edippstroinfntioocarel=1g,fla/*;ll1ofiglon

{uctstr
*/lkfob_inofsetoffebyt,new/*;:32ptredignuns
*/ozerbetmus-edervres,new/*;:31edignuns
*/bitedippstr,new/*1;:stredignuns

o;inf}
1;illu_f}

};

*/ylitibipatcomforsinedef/*
.idgicnmaag.u_mcagia_mefin#de

gicomaag.u_micmaga_oefin#de
r.stnfo1.iillu_f1illa_fefin#de

*/ldsfienewforsinedef/*
.idgicnmaag.u_mda_iefin#de
.stgicnmaag.u_mta_sefin#de

t.pmgicnmaag.u_mmta_pefin#de
r.ptnfo1.iillu_fptrnfoa_iefin#de
r.stnfo1.iillu_ftra_sefin#de

*/icmagmalnor/*7040C1AGIA_Mefin#de
*/ttexredsha/*0041C2AGIA_Mefin#de
*/icmagbit-32ympmalnor/*1041C3AGIA_Mefin#de
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*/icmagbit-32ympttexredsha/*2041C4AGIA_Mefin#de

*/idicmagnew/*7040DC_IAGIA_Mefin#de
---*/typesmachineprimary---/*

*/hdr=>oldtypemachineundefined/*0A_PMT_UNDF#define
*/fragmentcodeloadincremental/*1A_PMT_INC#define
*/CRAY-1S/*2A_PMT_CRAY1#define
*/mode22-bitCRAY-X/MP,/*3A_PMT_XMP_NOEMA#define
*/indifferentmodeCRAY-X/MP,/*4A_PMT_XMP_ANY#define
*/mode24-bitCRAY-X/MP,/*5A_PMT_XMP_EMA#define
*/CRAY-2/*6A_PMT_CRAY2#define
*/CRAY-Y/MP/*7A_PMT_YMP#define
*/C90CRAY/*8A_PMT_C90#define

NOTES

supported.notarefilesobjectcommonAT&Tunique.isformatfileobjectUNICOSThe

FILES

/usr/include/a.out.h thewhichformat,headerfileoutputexecutable,Default, ld and(1)
segldr producecommands(1)

ALSOSEE

mpp.a.out loaderMPPCraytheofdescriptionthefor(5) a.out file
relo systemoperatingUNICOStheunderformattableobjectrelocatabletheaboutinformationfor(5)

ld invocationUNIXtraditionalwitheditorlinktheinvoketo(1)
segldr (SEGLDR)loadersegmentCraytheinvoketo(1)

thein ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

ManualReferenceldand(SEGLDR)LoaderSegment SRpublicationResearchCray, – 0066
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NAME

ar – formatfileArchive

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

Thefile.archiveanofformatthedescribesentryThis ar intofilesseveralcombinescommandarchive(1)
editorslinkthewhichthroughlibrariesasarchivesusecanYouone. ld and(1) segldr search;(1)

thehowever, bld purpose.thisforrecommendedisutility(1)

strings:magicarchivefollowingthewithbeginsarchiveEach

*/ingstricmag/*">\nrch!<a"AGARMefin#de
*/ingstricmagofgthlen/*8MAGSARefin#de

calledarewhichfiles,individualThe membersfilearchive fileEachstring.magicarchivethefollow,
format:followingthehaswhichheader,memberfileabyprecededismember

"MAGARFefin#de ` */ingstrriletraderhea/*\n"

*/derheabermemefil/*hdrar_uctstr
{

*/enambermemefildateminter’/’/*6];e[1namar_rcha
*/edatbermemefil/*2];e[1datar_rcha
*/onatificntiiderusebermemefil/*;[6]uidar_rcha
*/onatificntiideupgrobermemefil/*;[6]gidar_rcha
*/)tal(ocemodbermemefil/*];e[8modar_rcha
*/esizbermemefil/*0];e[1sizar_rcha
*/ingstrriletraderhea/*];g[2fmaar_rcha

};

theincontainedinformationnumericTheASCII.printableinisheadersmemberfiletheininformationAll
for(exceptnumbersdecimalasstoredisheaders ar_mode containsarchivetheifThus,octal).iniswhich,

itself.archivetheprintcanyoufiles,printable

The ar_name (slashandblank-filledisfield / Theterminated.) ar_date modificationthecontainsfield
theuseyouIfarchive.theintoinsertionitsoftimetheatfiletheofdate ar command,archiveportable(1)

system.tosystemfromarchivesformatcommonmovecanyou

orcharacters14thanmoreofconsistsnamefileanyIfoverflow.forprovisionanyhasfieldnametheOnly
embeddedancontains <space> stringthe, "#1/" inwrittenisnametheoflengthASCIIthebyfollowed

Thename.theoflengththebyincrementedisheader)archivethein(storedsizefileThefield.namethe
header.archivethefollowingimmediatelywrittenthenisname
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necessary,ifboundary;even-byteanonbeginsmemberfilearchiveEach <newline> arecharacters
ancontainnotdoesandcharacters14toequalorthanlessisnamefiletheIffiles.betweeninserted

embedded <space> (specifiedsizethe, ar_size padding.ofexclusivefile,theofsizeactualthereflects)
filetheincharactersofnumbertheplusfile,theofsizeactualthereflectsspecifiedsizetheOtherwise,

name.

file.archiveaninareasemptyforexistsprovisionNo

FILES

/usr/include/ar.h filesarchiveofFormat

ALSOSEE

a.out informationfileoutputloaderfor(5)

ar archivesportableformaintainerlibraryandarchivetheiswhich(1)
bld librariesrelocatablemaintainto(1)
segldr (SEGLDR)loadersegmentResearchCraytheinvoketo(1)

thein ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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NAME

arrayd.conf, arrayd.auth – filesconfigurationservicesArray

SYNOPSIS

/usr/lib/array/arrayd.conf

/usr/lib/array/arrayd.auth

IMPLEMENTATION

systemsUNICOSandIRIX

DESCRIPTION

The arrayd.conf and arrayd.auth defaultThearrays.moreoroneofconfigurationthedescribefiles
arefilesconfiguration /usr/lib/array/arrayd.conf and /usr/lib/array/arrayd.auth,

anrunningmachineEveryfiles.additionalspecifyorthisoverridecanadministratorsystemthealthough
ownitshavemustarray)anofpartisthatmachineeverybeshould(whichdaemonservicesarray

thetoknownarearrayswhichaboutinformationcontainfilesconfigurationThefiles.orfileconfiguration
arraythebyexecutedbecanthatcommandsthethem,ofeachinmachinestheanddaemonservicesarray

betweenpassedmessagesauthenticatingforusedinformationandoptions,localvariousdaemon,services
machines.differentondaemonsservicesarray

The arrayd.conf thewhileusers,allbyreadabletypicallyisfile arrayd.auth generallyisfile
functionalnoisthereinstallation,uponpermissionsaccessinitialtheirthanOtherroot.byonlyreadable

However,information.configurationofsortanycontainmayeitherfiles;twothebetweendifference
because arrayd.auth assuchinformationsecureforappropriatemostisitusers,mostbyreadablenotis

whilekeys,authentication arrayd.conf andarraytheassuchinformationpubliccontaintointendedis
definitions.command

adescribefilesTheseminimal.veryareservicesarraywithinstalledarethatfilesconfigurationinitialThe
servicesarrayinstallingsiteEveryauthentication.noandmachine,localtheofonlyupmadearray,single

arrangement.localitsdescribetofileconfigurationthecustomizetoneedwill

SyntaxGeneral
commentsandlinesBlanktext.ASCIIhuman-readableregular,ofupmadeisitselffileconfigurationThe

aby(introduced # arrayfile:configurationtheinentriesoftypesfourareThereignored.arecharacter)
consistmayentrytypicalAinformation.authenticationandoptions,localdefinitions,commanddefinitions,

havemaysubentriessomeSimilarly,line.separateaonbeshouldeachconvention,bysubentries;severalof
andsubentriessoignored,isspacewhiteLeadingwell.aslinesseparateonbeshouldwhichoptions,

theandfileconfigurationainentriesThereadability.improvedforindentedbeshould)(andcanoptions
order.particularanyinbenotneedentryindividualanwithinsubentries
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Arguments
arguments.takeoptionsandsubentries,entries,varioustheofMost arrayd.conf followingtheaccepts

arguments:

names lower-caseandupper-containcanTheynames.variabletosimilaridentifiers,simpleareThese
characterstheletters, - and _ abenotmustcharacterfirstthe(althoughdigitsnumericand,

digit).

numbers oroctal,hexadecimal,inspecifiedbemayandintegers64-bitsignedastreatedareThese
byprecededbeingvalueshexadecimalwithdecimal, 0x byprecededbeingvaluesoctaland 0.

variablesenvironment
abyprecedednameA $ substitutedbewillandvariableenvironmentantorefertopresumedis

accordingly.

strings canbackslashesandquotesDoublequotes.doubleinenclosedcharactersofstringarbitraryAny
becantabsandNewlinesbackslash.awiththemprecedingbystringthewithinembeddedbe

usingincluded "\n" and "\t" byembeddedbealsomaynewlinerealArespectively.,
file.configurationainlinesseveralspantostringaallowingthusbackslash,awithitpreceding

variablessubstitution
abyprecedednameA % aastoreferredis variablesubstitution somewithreplacedbewilland

following:theincludevariablessubstitutionRecognizedvalue.other

%2,%1, .,.. %9
anforspecifiedargumentsninefirsttherepresentThese array Forcommand.

aninvokesuseraifexample, array withcommand 1354killjobarray
token then, %1 withreplacedbewould 1354 commandthetoargumentfirst(the
killjob and), %2 withreplacedbewould token (existnotdothatArguments. %3

string.emptyanwithreplacedarecase)thisin

%ALLARGS
anforspecifiedwerethatargumentstheofallwithreplacedisThis array command.

command-lineindividualeacharguments,multipletakethatsubentrieswithusedWhen
withusedWhenwell.assubentrytheinargumentindividualanastreatedisargument

isargumentcommand-linefirsttheonlyargument,singleaonlytakethatsubentries
substituted.actually

%ARRAY
currenttheoftargettheisthatarraytheofnamethewithreplacedisThis array

separatemoreortwotobelongsmachineawhenuseofprimarilyisThiscommand.
arrays.

%ASH currenttheinvokedthatprogramtheofhandlesessionarraythewithreplacedisThis
array stringthebyprecededisandhexadecimalinisItcommand. 0x.

%GROUP
processtheofIDgroupeffectivethetocorrespondingnamethewithreplacedisThis

currenttheinvokedthat array command.
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%LOCAL
ainspecifiedasmachine,localtheofnamethewithreplacedisThis LOCAL

HOSTNAME fileconfigurationasharemachinesseveralifusefulisThisentry.
commands.containing

%ORIGIN
thetransmittedthatinterfacenetworktheofhostnameprimarythewithreplacedisThis

thenmachine,sametheareserverandclienttheIfmachine.clientthefromrequest
isthis localhost itasname,machineclient’stheassamethenotoftenisThis.

example,(forwellasnamenetworktheincludestypically machine.domain.com,
justnot machine).

%OUTFILE
oflistawithreplacedisItcommand.mergeaofpartasonlyvalidisvariableThis

theofmachinesingleafromoutputthecontainsfileEachfiles.temporarymoreorone
related array filestemporarythefinished,iscommandmergetheWhencommand.

theiforder;particularanyinnotarelisttheinfilesTheremoved.automaticallyare
originalthefrom,camefilespecificamachinewhichknowtoneedscommandmerge

array subentrieswithusedWhenoutput.itsindatathatincludeshouldcommand
individualanastreatedispathnameindividualeacharguments,multipletakethat

singleaonlytakethatsubentrieswithusedWhenwell.assubentrytheinargument
substituted.actuallyispathnamefileoutputfirsttheonlyargument,

%REALGROUP
currenttheinvokedthatprocesstheIf array effectiveandrealdifferenthascommand

IfID.grouprealthetocorrespondingnamethewithreplacedisthisthenIDs,group
thensame,theareIDsgroupeffectiveandrealthe <same> instead.substitutedis

%REALUSER
currenttheinvokedthatprocesstheIf array effectiveandrealdifferenthascommand

theIfID.userrealthetocorrespondingnamethewithreplacedisthisthenIDs,user
thensame,theareIDsusereffectiveandreal <same> instead.substitutedis

%USER thatprocesstheofIDusereffectivethetocorrespondingnamethewithreplacedisThis
currenttheinvoked array command.

anIflower-case.orupper-eitherinbemayvariablessubstitutiontheseofnamesthethatNote
anwithreplacedisvariabletheandissued,iswarningaspecified,isnamevariableunrecognized

string.empty

functionssubstitution
parenthesesinenclosedargumentsmoreoronebyimmediatelyfollowedvariablesubstitutionA

ais functionsubstitution thatanythingbegenerallycanfunctionsubstitutionatoargumentAn.
function.substitutionanotherforexceptsubentry,orentryantoargumenttheasvalidis

includefunctionssubstitutionRecognized
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%ARG(number)
byspecifiedargumentcommandthewithreplacedisThis number abeshouldwhich,

emptyanandgenerated,iswarningaexist,notdoesargumenttheIfvalue.numeric
substituted.isstring

%OPTARG(number)
tosimilarisThis %ARG specifiedtheifgeneratediswarningnothatexcept.),.(.

arguments.optionalspecifyingforusefulisThisexist.notdoesargument

%PID(ash)
ash IDsprocessalloflistawithreplacedisThishandle.sessionarrayanspecifies

thatentriesFormachine.localtheonsessionarrayspecifiedthetobelongthat(PIDs)
(seeargumentseparateaastreatedisPIDeachargument,onethanmoretake

%ALLARGS).

withAs variablessubstitution emptyanwithreplacedisfunctionsubstitutionunrecognizedan,
generated.betowarningacausesandstring

argumentsliteral
A argumentliteral firstisdaemonservicesarraythewhenevaluatedbecanthatargumentanyis

doesspecificallybutvariables,environmentandnumbers,strings,names,includesThisstarted.
functions.orvariablessubstitutionincludenot

argumentsnumeric
A argumentnumeric arraythewhenvaluenumericatoresolvedbecanthatargumentanis

andstringsaswellasnumbers,actualincludesThisstarted.firstisdaemonservices
convertedbecannotvariableenvironmentorstringaifoccurserrorAnvariables.environment

values.numericproperto

EntriesArray
aupmakethatdetailsotherandmachinesthedefinesthatentryfileconfigurationaisentryarrayAn

follows:asisformatgeneralThearray.particular

AYARR array-name
UTERIBATTAY_ARR name=value
UTERIBATTAY_ARR litarg ...

NTIDE number
EFILSEQ pathname
EHINMAC machine-name-1
optionsmachine

...
EHINMAC machine-name-2

...

)5(ARRAYD.CONF)5(ARRAYD.CONF

SR– 2912014



assuchKeywords ARRAY, MACHINE and, IDENT usedisupper-caselower-case;orupper-eitherinbemay
anyinoccurtohavenecessarilynotdosubentriesvariousThefields.otherfromthemdistinguishtohere

ainoptionsbetweenappearnotshouldtheyHowever,order.particular MACHINE subentry.

array-name isThislength.anyofbemayitwhole;aasarraythetorefertousedbewillthatnametheis
thewithusedbewouldthatnamethe -a theofoption array command.(1)

The ARRAY_ATTRIBUTE inmaintainedbewillthatvaluesarbitrarymoreoronespecifytousedissubentry
obtainthatProgramsdaemon.servicesarraythebyignoredbeotherwisewillbutdatabase,configurationthe

theusingexample,(forinformationconfigurationarray aslistarrays providedbewillfunction)(3X)
configurationmiscellaneousmaintainingforusefulbecouldtheseThus,attributes.theseoflistawith

Theprograms.otherbyneededbemaythatinformation ARRAY_ATTRIBUTE specifiedbemaysubentry
remainderthethensign,equalanbyfollowedidentifiersimpleawithstartsattributetheIfonce.thanmore

attribute.singleaformtoappendedisspace)singleatoconvertedtabsandblanksmultiple(withlinetheof
thewithalongusedbecouldattributeanSuch asgetattr tosimilarmannerainfunction(3X)

soonasendtopresumedisitargument,literalotheranyofformedisattributetheIfvariables.environment
line.singleaonspecifiedbecouldattributesmultiplecase,thisInencountered.isspacewhiteas

The SEQFILE fornumbersequencesessionarrayankeeptousedfileaofpathnamethespecifiessubentry
byspecifieddirectorytheinlocatedisfilesequencedefaultThearray.the DIRLOCAL hasandbelow)(see

stringthetonamearraytheappendingbyformednamea .seqfile..

The IDENT forhandlessessionarrayglobalgeneratingwhenusedisthatvaluenumericaspecifiessubentry
samethehaveshouldarrayotherNoarray.the IDENT anIfvalue. IDENT randomaspecified,notisvalue

32767.to1ofrangetheinbeshouldvalueThegenerated.bewillone

Each MACHINE Eacharray.theofmemberaisthatmachinesingleaspecifiessubentry ARRAY mustentry
oneleastathave MACHINE subentry. machine-name machine.thistorefertousedisthatnametheis

anotandconventionamerelyisthathowever,name;hostmachine’sthebewouldthisOrdinarily
Arequirement. MACHINE includeTheseoptions.moreorzerohavemaysubentry

MACHINE_ATTRIBUTE litarg or... name=value
The MACHINE_ATTRIBUTE thetosimilarisoption ARRAY_ATTRIBUTE isitthatinsubentry

database,configurationtheinmaintainedarethatvaluesarbitrarymoreoronespecifytoused
machineobtainthatProgramsdaemon.servicesarraythebyignoredareotherwisebut

theusingexample,(forinformationconfiguration aslistmachines arefunction)(3X)
miscellaneousmaintainingforusefularetheseThus,attributes.theseoflistawithprovided

Theprograms.otherbyneededbemaythatinformationconfiguration MACHINE_ATTRIBUTE
assyntaxsamethehasitandonce,thanmorespecifiedbemayoption ARRAY_ATTRIBUTE.

HOSTNAME[SERVER] "string"
inenclosedbeshouldvalueThemachine.theofaddressIPornamehostfullthespecifiesThis

aIfmarks.quotationdouble HOSTNAME Theused.bewillnamemachinethespecified,notis
string SERVER optional.is
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IDENTSERVER number
Thismachine.specifiedtheondaemonservicesarraytheofidentifiernumericthespecifiesThis

theidentifyinguniquelyorhandlessessionarrayglobalgeneratingforusedbemayvalue
aIfmachine. IDENTSERVER thematchshoulditmachine,aforspecifiedis IDENTLOCAL

forsyntaxtheUnlikefile.configurationservicesarraylocalmachine’sthatinspecifiedisthat
the HOSTNAME and PORT stringtheoptions, SERVER beforecomesthat IDENT required.is

PORT[SERVER] number
Thislistening.ismachinethisfordaemonservicesarraythewhichonportthespecifiesThis

stringThe5434.ofnumberportdefaulttheoverridewould SERVER optional.is

DefinitionsCommand
receivesitwhendaemonservicesarraythebyinvokedisthatprogramactualthedefinesentrycommandA

an array entry:arrayanforthattosimilarisformatItscommand.

DMANCOM cmd-name
OKEINV any-args ...
GEMER any-args ...
UPGRO any-arg
RUSE any-arg

SIONOPT litarg ...

cmd-name theinvokingwhenusewoulduserthewhatisThisname.commandactualthespecifies
withcommand array(1).

The INVOKE beshouldthatargumentsanyplusexecuted,betoprogramactualthespecifiessubentry
theforspecifiedbemayargumentsofnumberAnyit.tosupplied INVOKE argumentsofGroupssubentry.

ainembeddedspace(whitevaluessingleformtoconcatenatedarespacewhitebyseparatednotarethat
programthetopassedisvalueresultingEachpurposes).theseforspacewhitebetoconsiderednotisstring

typeduseraifThus,argument.singleaasexecutedbeto cbafooarray theand, INVOKE subentry
commandthefor foo follows:aswere

%3t"tesaissthi%2"t%1tesin/r/b/usOKEINV

following:theofconsistwouldexecutedbetoprogramtheforlistargumentThe

"sta/tebinsr/"/u=]v[0arg
t"tesaishis"bt=]v[1arg

"c"=]v[2arg

executedbetoprogramtheofpathnameactualthespecifiesalsolistargumenttheinvaluefirstThe
(/usr/bin/testa mustthissopath,searchahavenotdoesdaemonservicesarrayThecase).thisin

daemon’sservicesarraythetorelativepathaorexecuted,betofilethetopathabsoluteaneitherspecify
the(seedirectorycurrent DIR option).local
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The MERGE anwhenOrdinarily,command.mergeaspecifytousedissubentry array onruniscommand
data.ofstreamsseparateasreturnedaremachineeachfromoutputandresultsthemachines,several

theafterrunisitspecified,iscommandmergeaifHowever, array oncompletedbeenhasitselfcommand
thewithusedWhenreturned.arecommandmergetheofoutputandresultstheonlyandmachines,all

%OUTFILES ofresultsthesummarizeorconsolidatetowayconvenientabecouldthisvariable,substitution
the array Thecommand. MERGE normalaaswaysametheinexecutediscommand INVOKE command,

machineparticularthatifevendaemon,servicesarraytheasmachinesametheonrunsalwaysitthatexcept
thewhichonarraytheofmemberanotis array run.wascommand

The GROUP and USER thewhichunderuserandgrouptheofnamethespecifyandoptionalaresubentries
invokedwhousertheofIDsthewithrunToargument.singleataketheseofEachrun.beshouldprogram

the array asspecifiedbecouldthesecommand, %GROUP and %USER notaretheseIfrespectively.,
thoseifor,options,localtheinsetvaluesthetofirstdefaulttheyentry,commandparticularaforspecified

groupandusertopresent,notare guest thedefault,By. GROUP and USER theonlyaffectsubentries
theofthoseassamethebewillIDsuserandgrouprealtheprogram;theofIDsuserandgroupeffective

theusingbychangedbecanbehaviorThisprogram.theinvokedthatprocess SETRGID and SETRUID
below).(seeoptionscommand

The OPTIONS processed.beshouldcommandthehowaboutdetailsadditionalspecifytousedissubentry
eitherinbemayargumentsThelist.followingthefromargumentsmoreoronebyfollowedbeshouldIt

stringthebyprecededbealsomayTheylower-case.orupper- NO effects.theirnegateto

LOCAL aifevenonly,daemonservicesarraytheasmachinesametheoncommandtheExecutes
default.byorexplicitlyspecifiedwasarraytarget

NEWSESSION bewouldcommandtheNormallysession.arrayglobalnewaincommandtheExecutes
it.invokedthatprocesstheassessionarraysametheinrun

QUIET specified,beenhascommandmergeaIfcommand.thebygeneratedoutputanyDiscards
QUIET aallowwouldThiscommand.invokethenotandcommandmergethetoapplies

commands.invoketheofoutputtheonactquietlytocommandmerge

SETRGID byspecifiedvaluethetosetIDsgroupeffectiveandrealitsbothwithcommandtheRuns
the GROUP thefromtakenisIDgroupeffectivetheonlyNormally,subentry. GROUP

command.theinvokedthatprocessthefromtakenisIDgrouprealthewhilesubentry,

SETRUID byspecifiedvaluethetosetIDsusereffectiveandrealitsbothwithcommandtheRuns
the USER thefromtakenisIDusereffectivetheonlyNormally,subentry. USER

command.theinvokedthatprocessthefromtakenisIDuserrealthewhilesubentry,

WAIT thetocontrolreturningbeforeexecutioncompletetoprograminvokedeachforWaits
Ifbehavior.defaulttheisThiscommand.therequestedthatprocess NOWAIT is

areprogramsinvokedtheafterimmediatelyrequesterthetoreturnediscontrolspecified,
started. NOWAIT implies QUIET ignored.betocommandmergeanycausesand
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OptionsLocal
localonethanmoreIfitself.daemonservicesarraythebyusedbetooptionsspecifiesentryoptionslocalA

optionslocalAentries.earlierinthoseoverridesilentlyentrieslaterinsettingsspecified,isentryoptions
this:likelooksentry

LOCAL

DIR literal-arg AYARRONATITINDES literal-arg UPGRO literal-arg
METNAHOS literal-args NTIDE num-arg TPOR num-arg

RUSE literal-arg SIONOPT literal-arg ...

optional.areentrylocalainsubentriestheofAll

DIR Thedirectory.workingdaemon’sservicesarraytheforpathnameabsoluteanSpecifies
isdefault /usr/lib/array.

ARRAYDESTINATION
forarraytargetdefaulttheSpecifies array specifiedbeennothasonewhencommands

(indefinedisarrayoneonlyunlessvaluedefaultnoisThereuser.thebyexplicitly
noisthereandarraytargettheomitsuseraifdefault);thebecomesitcasewhich

occurs.errorandefault,

GROUP and USER
anwhichunderuserandgrouptheofnamestheSpecify array beshouldcommand

Arun. GROUP or USER theseoverridesalwaysentrycommandparticularainspecified
servicesarraytherunningisthatuserandgroupthetodefaultsubentriesThesevalues.

daemon.

HOSTNAME
thebyreturnedisthatvaluetheSpecifies %LOCAL ofresultsThevariable.substitution

withinitiatedcommandsservicesarray ascommand Thename.thistoreferalso(3X)
machine.localtheofnamehostactualtheisdefault

IDENT bygeneratedhandlessessionarrayglobalinincludedisthatvaluenumericaSpecifies
thisofusemakealsomayUNICOSofversionsSomedaemon.servicesarraythis

servicesarrayotherNohandles.sessionarrayglobalowntheirgeneratetovalue
samethehaveshoulddaemon IDENT anIfvalue. IDENT isonespecified,notisvalue

thefromgenerated hostid 1ofrangetheinbemustvalueThemachine.localtheof
32767.to

PORT requests.forlistensdaemonservicesarraythiswhichonportnetworktheSpecifies
standardtheisdefaultThe servicesgi-arrayd 5434.,

OPTIONS
shouldItdaemon.servicesarraytheofoperationtheaboutdetailsadditionalSpecifies

bemayargumentsThelist.followingthefromargumentsmoreoronebyfollowedbe
stringthebyprecededbealsomayTheylower-case.orupper-eitherin NO negateto

effects.their
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CHKLOCALID Instructs arrayd acceptingwhenchecksauthenticationcertainmaketo
isuserthethatensuringassuchuser,localafromconnectiona

maychecksthesethatNotegroup.currenttheirforauthorizedformally
aofgrouprealthechangingformechanismshavethatsystemsonfail

filesadministrativestandardtheofoneinnotisthatsettingatouser
example,(for /etc/group informationnetworkcorrespondingitsor

map).(NIS)service

SETMACHID identifier,machinesystemasettingpermitUNICOSofversionsSome
handles.sessionarrayglobalgeneratingforkernelthebyusediswhich

andfacility,thishassystemcurrenttheIf SETMACHID specified,is
arrayd abyspecifiedvaluethetoIDmachinethesets

IDENTLOCAL commandtheonorfileconfigurationtheinstatement
thewithline -m option.

SVR4SIGS Instructs arrayd theforsemanticsSVR4useto SIGXCPU and
SIGXFSZ remoteahandletoprocessnewastartingwhensignals

ServicesArraythebyissuedthoseas(suchrequestexecution
arshell ignoresprocessnewthemode,thisIncommand).(1)
SIGXCPU and SIGXFSZ thealtersspecificallyitunlesssignals

assuchcallsystemawithsignalsthoseforbehavior signal or(2)
sigset processesforbehaviordefaultthefromdifferentisThis(2).

bystarted arrayd whichinrequests,executionremotehandleto
SIGXCPU and SIGXFSZ coreawithaborttoprocessthecausewill

orreleaseIRIXfor3.1ServicesArraytherequiresfeature(Thisdump.
later.)

InformationAuthentication
whendonebeshouldthatauthenticationoftypethedescribetousedisentryinformationauthenticationAn

notdoentriesinformationAuthenticationdaemon.servicesarrayanotherfromandtomessagespassing
servicesarrayanbyprocessedfilesconfigurationvarioustheinencounteredisonethanmoreifaccumulate:

isTherediscarded.isentriespreviousfrominformationalleffect;anyhasonelasttheonlydaemon,
isentryItsfuture.theinprovidedbemaymorealthoughprovided,authenticationoftypeoneonlycurrently

follows:as

SIMPLEAUTHENTICATION

HOSTNAME literal-arg KEY num-arg HOSTNAME literal-arg KEY num-arg ...

pairs.machine/keyofconsistingsubentriesmoreoronecontainsentryThis literal-arg hostnetworktheis
namemachinetheassamethenecessarilynotisnamehostnetworkthethatNoticemachine.aofname

above).(seeentryarrayaninmachineaidentifytoused num-arg betoisthatintegerunsigned64-bitais
ofkeyaIfmachine.thatfromoriginatingmessagesallforkeyauthenticationtheasused 0 specified,is

nohasmachineaifSimilarly,machine.thatfromoriginatingmessagesonperformednotisauthentication
it.fromreceivedmessagesonperformedisauthenticationnoall,atsubentry
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authenticationtheinsubentryoneonlyhavetoneedsitentry,arrayonethanmoreinappearsmachineaIf
inappeartoneednotdoessubentryinformationauthenticationaninmachinetheConversely,information.

entries.arrayany

theWith SIMPLE ascheme, signaturedigital keyauthenticationtheusingbymessageeachforcalculatedis
arrayanWhenmessage.thewithalongsentthenisvaluethisandmachine,sendingthewithassociated

thefordatabaseprivateitschecksitmachine,anotherfrommessageareceivesdaemonservices
andsignature,digitaltherecalculatesmessage,thesentthatmachinethewithassociatedkeyauthentication

forgedagainstprotectionbasicsomeprovidesThismessage.thewithsentonethematchesitthatensures
torequiredisthatkeyauthenticationthetoaccesshavenotwould(presumably)forgerabecausemessages

signature.digitalproperacalculate

oftypethisputtoimportantisitkeys,authenticationtheofsecrecytheondependsapproachthisBecause
example,(forusersgeneraltoaccessiblenotisthatfileconfigurationainentryinformationauthentication

the arrayd.auth thehavetoneedreceiverandsenderthebothBecauseinstallation).defaulttheinfile
thethatensuretocarespecialtakemustadministratorthemachine,givenaforkeyauthenticationsame

correspondingtheinthatwithconsistentisfilesconfigurationmachine’seachininformationauthentication
file.

(formachineoneonlyofarrayanonneededbemayservicesarraywhichincircumstancessomeareThere
usingtoalternativeansystems,theseForlibrary).passingmessageMPItheusethatsystemsexample,

bydonebecanThissystems.remotefromrequestsanydisallowsimplytoisauthenticationsimple
formtheofentryinformationauthenticationanspecifying

NOREMOTEAUTHENTICATION

betoconsideredis127.0.0.1thanotheraddressIPantorequestanyservices,arrayofpurposestheFor
theTherefore,remote. HOSTNAME eitherbeshouldarrayanyinmachinelocaltheforentry 127.0.0.1 or

localhost if NOREMOTE fromrequestsservicesarrayincominganyblocksthisWhileused.beingis
frommachinelocaltheonoriginatingrequestsservicesarrayoutgoingpreventnotdoesitmachines,remote

machines.remotetosentbeing

firewall,goodabehindhiddencarefullyisperhapsorpeers,trustedwithnetworkprivateaonisarrayanIf
anusingbyentirelyauthenticationdisabletopossibleisItunnecessary.bemayauthentication

formtheofentryinformationauthentication

NONEAUTHENTICATION

isenvironmenttheunlessHowever,installed.firstareservicesarraythewhensettingdefaulttheisThis
possible.assoonassettingsauthenticationothertheofonetochangedbeshouldthissecure,reasonably

WARNINGS

theondependentissystemoperatingUNICOSThe nobody arrayusetoorderinconfiguredbeinguser
(MPI).interfacepassingmessagetheandservices
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ALSOSEE

arrayd thein(8) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

arshell(1)

array_services(7), array_sessions(7)
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NAME

bld – formatfileslibraryRelocatable

IMPLEMENTATION

onlysystemsPVPCray

DESCRIPTION

theWhen bld acalledfilelibraryrelocatableacreatesitmodules,relocatablecollectscommand(1) build
file aor bld file The. filebuild aandmodules,relocatableofcollectionatable,headeraofconsists

acalled(alsotablecontents tabletermination ).

format:followingthehasitmodules;relocatabletheprecedestableheaderThe

{r_hdblductstr
;hdrr_hdtbluctstr

*/ldbuithetosetoffefil/*t;fse_ofpdtglon
*/letabonatiminter/*
*/s)rieentpdtno=(1/*
*/ldbuitheofds)wor(inesiz/*ze;_sipdtglon
*/letabonatiminter/*
*/s)rieentpdtno=(1/*

};

allofcopiesbyfollowedheadertableaofconsistsitmodules;relocatablethefollowstablecontentsThe
(Seelibrary.relocatablethewithinmodulestheinoccurthat(PDTs)tablesDescriptorProgram relo for(5)

ThePDTs.)andheadertabletheofdescriptions ld and(1) segldr buildtheusecommandsloader(1)
table.contentsandtableheader

The bld theusescommand(1) pdtscl pointerfileastoretotablecontentsbuildtheinPDTeachinfield
module.associatedtheto

FILES

/usr/src/cmd/bld/bld.h fileslibraryrelocatableofFormat

ALSOSEE

ar(5), relo(5)

ar(1), bld(1), segldr thein(1) ManualReferenceCommandsUserUNICOS publicationResearchCray,
SR– 2011
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NAME

confval – productsvariousforfileConfiguration

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The confval format:followingtheinproductsvariousforinformationconfigurationcontainsfile

product.field : value [value .]..

product producttheofName

field identifierfieldProduct-specific

value forseetoexpectsproductthethatspace)whitebyseparatedstrings,textoflist(orstringText
fieldconfigurationgiventhe

theseparatemustYou product and field (periodausingbystrings . (colonausemustyouand), : to)
theseparate field firstand value (charactercontinuationbackslashThestrings. \ isitifhonoredis)

(characternewlineabyfollowedimmediately n\ ).

awithstartsthatlineAny # arealsolinesBlankignored.isandlinecommentaconsideredissymbol
ignored.

theusevalue,aoflocationsendingandstartingthedelimitTo " notarelinesnewhowever,symbol;
value.delimitedawithinallowed

Options:

login.deflbl_as_minlbl
adeterminingforoption(I/A)Authentication/IdentificationusercentralizedUNICOSaisThis

labeldefaultuser’stheselected,isoptionthisIfattributes.(MAC)controlaccessmandatoryuser’s
minimumuser’sadefinetoabilitytheprovidesThislabel.minimumuser’stheasusedbewillalso

set.compartment ia_mlsuser option.thisprocesses(3C)

login.logbadpass
Ifoption.processingfailure(I/A)Authentication/IdentificationusercentralizedUNICOSaisThis

bysyslogtheinloggedareattemptsI/Afailedtheselected,isoptionthis ia_failure This(3C).
havethatsystemsforonlyisoptionconfiguration SECURE_SYS off.configured

ia_failure option.thisprocesses(3C)

CAUTIONS

configurationnewthedetectnotmayfilesbinarysystem,(multiuser)runningaonfilethisedityouIf
byperformeddataofbufferinginternaltheofbecauseinformation getconfval results,bestFor(3C).

files.binaryand/orfilebinaryaffectedtherestart
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EXAMPLES

aofexamplepartialA /etc/config/confval follows:file

ntiourafigcon8)ed(gatforemplexaltiaPar#
#

1ug:debed.gat
etqui:riped.gat

"iveact1ricmetrip12482.62.8.1"12:ticstaed.gat

#
t:thasosetn,tiourafigcon8)in(logemplexaltiaPar#

mimuminandtauldefthehbotasdusebetoellabtauldefr’susesesCau1.#
in)logtjust(noellabmimuminr’suseforsnceererefUDBallforellab#

logtemsystheointputnotaretsempattinlogledFai2.#
inlogtotrytontionecconaingdurtsempatttedimiunlhasruseThe3.#

1l:nlb_mi_aslbldefin.log
0s:pasbadlogin.log
0ts:empattin_login.log

ALSOSEE

getconfval thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080
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NAME

core – formatfileCore

SYNOPSIS

<sys/types.h>#include
<sys/param.h>#include
<sys/user.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

variouswhenfilecoreaoutwritessystemUNICOStheprocess;terminatedaofimagetheisfilecoreA
quituser-generatedandinstructions,illegalviolations,memoryareerrorscommonmostTheoccur.errors

seesignals; signal calledfileatowrittenisimageprocessTheerrors.possibleoflistcompleteafor(2)
core andexistsalreadyfilecoreaiforwritableisdirectorythatifprocesstheofdirectoryworkingthein

namedfileatowrittenisimageprocesstheon,turnedisnamingfilecoreextendedIfwritable.is
core.pid effectiveanwithprocessAwritable.isdirectorythatifprocesstheofdirectoryworkingthein

Seefile.coreaproducenotdoesIDuserrealthefromdifferentIDuser setuid informationmorefor(2)
IDs.groupandusersettingon

structure,commonuserthecontainsimagetheofsectionfirstThesections.twohasimagecoreThe
ucomm sizeofiswhich, UCSIZE asystems,ResearchCray(onclicks)(in click isItbytes).4096is

theindescribed sys/param.h Thefile.include ucomm usermoreoronebyfollowedisstructure
sizeisstructureusereachstructures; ULSIZE clicks).(in USIZE compatibility.foravailablestillis

theindescribedisalsostructureuseraofformatThe sys/user.h notisprocesstheWhenfile.include
eachforexistsstructureuseronemultitasked,isitwhenexists;structureuseroneexactlymultitasked,

theinstructuresuserofnumberThe(task).process core thebyspecifiedisfile uc_core theinvariable
ucomm offsetatstartstructuresuserThestructure. UCSIZE theinclicks core forcontinueandfile
uc_usoff structure,usertheinflagahasstructureusereachclicks; u_active ifvaluenonzeroatoset,

use.inisstructureuserthe

writtenisimagecoretheofsectionsecondThearea.memoryusertheisimagetheofsectionsecondThe
theindefinedaslimit,sizefilecorethethanlessisprocesstheofsizethewhenonly pc_corelimit field

in sys/proc.h todefaultsusereachforlimitsizefilecore(The. unlimited beenhavemightbut,
theusingadministratorsystemthebyreduced ue_pcorelim thebyor(UDB)databaseusertheinfield

theusinguser limit thewithcommand(1) -d sizefilecorethedeterminingaboutinformationForoption.
theseelimits, limit attemptanfails,filecorerestartablecompleteawritetoattempttheIfpage.)man(1)

written.isimagecoretheofsectionfirsttheonlywhichinfile,coretruncatedawritetomadeis
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calledis(thisareadatathefromseparateisareainstructiontheifdumpedisareadatatheOnly I&Dsplit or
textshared ).

NOTES

The crash file.coreawritecancommand(8)

FILES

/usr/include/sys/param.h fileparameterSystem

/usr/include/sys/proc.h structurecommonprocesstheofFormat

/usr/include/sys/types.h filedefinitiontypeData

/usr/include/sys/user.h structurecommonusertheofFormat

ALSOSEE

adb(1), limit thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

setuid(2), signal thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

crash thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

cpio – cpio formatfilearchive

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The cpio thefromoutputtheisfilearchive cpio Eacharchive.anintofilescollectswhichcommand,(1)
theomityouWhenformats.possibletwohasthatheaderabyprecededisarchivethewithinfile -c option

of cpio follows:asisstructureheaderthe(1),

{derheauctstr
c,agih_mint

ev;h_d
no,h_ituin

,odeh_m
id,h_u
id;h_g

k,linh_nint
;devh_r

];m[8arah_pint
e;timh_mglon

e;sizameh_nint
e;sizileh_fglon

[ameh_nrcha h_ wordtoroundednamesize ];
}

theWhen -c ofoption cpio following:thebydescribedisinformationheadertheused,is(1)

s",lo%%11%6o1loo%1o%6o%6o%6o%6o%6o%6o%6"%6dr,(Chanfssc
de,_mor.h&Hdo,_inr.h&Hdv,_der.h&Hd,gic_mar.h&Hd
ev,_rdr.h&Hd,ink_nlr.h&Hdd,_gir.h&Hdd,_uir.h&Hd
e);nam.h_Hdr,ilengf&Lo,izemes_nar.h&Hd,imengt&Lo

Longtime and Longfile toequalare Hdr.h_mtime and Hdr.h_filesize Therespectively.,
file.thedescribesthatheaderarchivethefollowimmediatelyfileeachofcontents

If h_aclcount theforheadertheprecedeimmediatelyentries(ACL)listcontrolaccessthenonzero,is
file.following

ofinstanceEach h_magic Items(octal).070707constantthecontains h_dev through h_mtime
theinitemsthetocorrespond stat inexplainedstructure stat pathnull-terminatedtheoflengthThe(2).

name h_name bygivenisbyte,nulltheincluding, h_namesize.

)5(CPIO)5(CPIO
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theofrecordlastThe cpio namethecontainsalwaysarchive TRAILER!!! anddirectories,files,Special.
withrecordedaretrailerthe h_filesize 0.toequal

aFor cpio thelabeling,securitycontainsthatarchive -c headerfollowingTheallowed.notisoption
file:archivedeachforstructureheaderdescribedpreviouslytheprecedesstructure

*/matforderheaocpiureSec/*
{radesheuctstr

ic;magh_sint
el;levh_sint

;artomph_cglon
sk;cldh_aglon

t;ounclch_aint
sn;drvh_hglon

}

ofinstanceEach h_smagic The(octal).060606constantthecontains h_slevel and h_compart fields
Therespectively.compartments,andlevelsecurityfile’sthecontain h_acldsk indicatesthatflagaisfield

andfile,thisforarchivedbeenhasACLanwhether h_aclcount ACL.thatinentriesofnumbertheholds

thefollowsimmediatelystructureheadersecuritysecondaryfollowingThe sheader structure:

/*
derheauresecocpilonaitiAdd*

*/
{radenheuctstr

ic;magh_nint
ls;ntch_iint
at;ntch_iglon
lg;ecfh_sglon
vl;inlh_mint
vl;axlh_mint
mp;alch_vglon

6];d[1rveeseh_rglon
}

ofinstanceEach h_nmagic (octal).050505constantthecontains

If PHdr theisarchivetheinitemfirstthearchive,theinis PHdr The. PHdr privilegethecontains
ofnumbermagicaandstructurefollowingthehasheaderPALTheheader.(PAL)listauthorization

040404:

{radepheuctstr
ic;magh_pint

al;h_p_tpal
dr;}PH

)5(CPIO)5(CPIO
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ALSOSEE

cpio(1), find thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

stat thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

cshrc, login, logout – filesterminationandstart-upshellC

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/cshrc, $HOME/.cshrc and, $HOME/.login thelogin,Onfiles.start-upshellCarefiles
thecheckssystem shell (fileUDBtheinentryuser’sainfield /etc/udb specifies.itshellwhatseeto)

specifyyouIf /bin/sh or /bin/ksh, /etc/profile then $HOME/.profile moreForrun.is
seeinformation, sh(1), ksh and(1), profile(5).

specifyyouIf /bin/csh logsuseraasoccuractionsfollowingthefile,passwordtheoffieldshellthein
in:

theIf1. /etc/cshrc (shellCtheexists,file csh operations,otherAmongit.executes)(1)
/etc/cshrc prints /etc/motd (seeexistsfilethatifday,theofmessagethe, motd(5)).

namedfileacontainsdirectoryloginuser’stheIf2. .cshrc, csh it.executes(1)

namedfileacontainsdirectoryloginuser’stheIf3. .login, csh it.executes(1)

begins.sessionterminaluser’sThe4.

Files /etc/cshrc and .login filebutlogin,ononlyexecutedare .cshrc timeeachexecutedis
csh Therefore,executed.is(1) .login forandvariablesenvironmentexportingandsettingforusefulis

example,(forloginondesiredcommandsexecuting calendar(1)); .cshrc aliasesupsettingforusefulis
timeeachsetbeshouldthatparametersenvironmentotherand csh executed.is(1)

theterminates,shellCloginaWhen $HOME/.logout administratorsystemoruserTheexecuted.isfile
thecreates .logout aexample,Fortermination.shellonexecutedbetocommandscontainswhichfile,

.logout files.temporaryerasetoandscreenthecleartocommandsincludemightfile

EXAMPLES

typicalaofexampleAn1:Example .login follows:asisfile

k:masonaticreefilSet#
22skuma

ng:etigreaoEch#
"temsyserputcomchearResyCrathetomelco"Weoech

hpatrchseadmancomishablEst#
)binME/$HOTH$PAh=(patenvset

)5(CSHRC)5(CSHRC
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typicalaofexampleAn2:Example .cshrc follows:asisfile

y:torhisandmptprosetandemodvectieraintforckChe#
nthe)ptrom$?p(if

"AY>"CR=mptproset
22=ytorhisset

ifend

s:asealiesomSet#
-allslasali

-rytorhishasali

typicalaofexampleAn3:Example .logout follows:asisfile

oryectdiraryportemalsonperinesfiloveRem#
/*tmpME/$HOrm

eenscrthearCle#
arcle

FILES

$HOME/.cshrc directoryhomeuser’sinfilestart-upshellC

$HOME/.login directoryhomeuser’sinfilestart-upshellC

$HOME/.logout directoryhomeuser’sinfileterminationshellC

csh/bin/csh command

/etc/cshrc filestart-upshellCSystemwide

/etc/udb fileinformationUser

ALSOSEE

motd(5), profile(5)

csh(1), env(1), ksh(1), login(1), mail(1), printenv(1B), sh thein(1) CommandsUserUNICOS
ManualReference SRpublicationResearchCray, – 2011
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NAME

def_seg, def_ld, ld_Flib – filesdirectivesLoader

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /lib/segdirs/def_seg, /lib/segdirs/def_ld and, /lib/segdirs/ld_Flib arefiles
process.loadingtheforusedinformationinitialcontainfilesdirectivesdefaultThefiles.directivesloader

arethatany)(ifnameslibrarythedata,constructionprogrammachine-specificincludesinformationThis
searched.betolibrariestheoflocationtheanddefault,bysearched

The /lib/segdirs/def_seg theforfiledirectivesdefaulttheisfile segldr command;(1)
/lib/segdirs/def_ld theforfiledirectivesdefaulttheis ld loadereitherWhencommand.(1)

command.thatforfiledirectivesdefaulttheofcontentsthereadsitexecution,beginscommand

thespecifyyouWhen -F theonoption ld theline,command(1) ld theusescommand(1)
/lib/segdirs/ld_Flib librariesthedescribesItfile. ld beenhasflowtracingwhensearchshould(1)

theidentifyshouldfileThislibraries.defaultofsetcompletetheincludetowantsuserawhenorenabled
thethatlibrariessame def_seg forspecifiesfile segldr.

actions,loaderthecustomizeToinstalled.issystemthewhencreatedarefilestheseofcontentsinitialThe
files.theofanyindirectivesremoveoraddcanadministratorsystemthe

EXAMPLES

files.directivesloaderthreetheofcontentstheshowexamplesfollowingThe

Sample def_seg file:

*/temsysingratopegettartheset/*sico=untemsys
*/ntpoiryentmgraprotheofenamtheelardec/*ART$STrt=sta
*/nceererefernsftratheofenamtheelardec/*N$I$M$Aer=lxfcal
*/uevaloldeshthronssiprecomtheelardec/*0100ss=precom
*/bk’’trryenttosnceererefdharcefor/*rbkf=tdrehar
*/iesrarlibtauldefthefyntiide/*abc.=lilibdef

abu.=lilibdef
abm.=lilibdef
abf.=lilibdef
.abio=lilibdef
i.absc=lilibdef
abp.=lilibdef

DEF_ DEF)5(SEG _ )5(SEG
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Sample def_ld file:

*/temsysingratopegettartheset/*sico=untemsys
*/ntpoiryentmgraprotheofenamtheelardec/*ART$STrt=sta
*/nceererefernsftratheofenamtheelardec/*N$I$M$Aer=lxfcal
*/uevaloldeshthronssiprecomtheelardec/*0100ss=precom
*/stfiretinrouuprt-statemsysthedloa/*.ort_stan=_lbi

Sample ld_Flib file:

*/iesrarlibtauldefthefyntiide/*abc.=lilibdef
abu.=lilibdef
abm.=lilibdef
abf.=lilibdef
.abio=lilibdef
i.absc=lilibdef
abp.=lilibdef

FILES

/lib/segdirs/def_ld forfiledirectivesDefault ld

/lib/segdirs/def_seg forfiledirectivesDefault segldr

/lib/segdirs/ld_Flib byusedlibrariesIdentifies ld

ALSOSEE

ld(1), segldr thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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NAME

dir, ncdir – formatfileDirectory

SYNOPSIS

<sys/fs/ncdir.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

aoffieldmodeThedirectory.atowritemayusernothatexceptfile,regularaasfunctionsdirectoryA
directory.aisfileawhetherindicatesentryinodefile’s

treccdiuctstr
{

*/enamfordeIno/*;inocd_glonedignuns
*/useurefutforedervRes/*o;sincd_glonedignuns
*/useurefutforedervRes/*10,ed:ervrescd_rtshoedignuns
*/urenatsigeNam/*,:22urenatsigcd_
*/)tes(bygthlenordRec/*,:22lenreccd_
*/);tes(byenamofgthLen/*0;n:1elenamcd_
*/enamoryectDir/*;EN]MELXNADMAe[Cnamcd_rchaedignuns

;}

aredirectoryeachinentriestwofirsttheconvention,By "." and " .. " theforentryanisfirstThe.
ofmeaningThedirectory.parenttheforissecondtheanditself,directory " .. " theformodifiedis root

exists,directoryparentnobecausesystem;filemastertheofdirectory " .. " asmeaningsamethehas ".".

byidentifiedentry,directoryunusedAn 0=cd_namelen=cd_ino ofbeginningtheatonlypermittedis,
block.a

a8,ofmultipleaislengthnametheIfboundary.wordnearestthetonull-paddedarenamesDirectory
guaranteed.notisnull-terminator

FILES

/usr/include/sys/dir.h compatibility.forretainedused;Not

NC1FS/usr/include/sys/fs/ncdir.h systems.file

ALSOSEE

dirent(5), fs(5)
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NAME

dirent – formatentrydirectorysystem-independentFile

SYNOPSIS

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

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

Theentries.directorydifferenthavemaytypessystemfileDifferent dirent fileadefinesstructure
filedifferentinentriesdirectorytocommoninformationcontainswhichentry,directorysystem-independent

Thetypes.system getdents theseaccesscanyoustructures;theseofsetareturnscallsystem(2)
theusingbystructures closedir(3C), opendir(3C), readdir(3C), rewinddir(3C), seekdir(3C),

and telldir (seeroutines(3C) directory ).(3C)

The dirent follows:asdefinedisstructure

{entdiructstr
no;d_iglon
ff;d_o_toff

en;ecld_rrtshoedignuns
;[1]amed_nrcha

};

d_ino system.filetheinfileeachfornumberUnique

d_off entry.currenttheofendthetofiletheofbeginningthefromOffset

d_reclen currentthebetweenrequiredbytesofnumbertheasdefinedentry;theoflengthRecord
boundary.wordaonisentrynextthethatensuretoonenexttheandentry

d_name isnameThisentry.directorytheofnamethegivesthatarraycharactertheofBeginning
oflengthcharactermaximumahasandnull-terminated MAXNAMLEN Thischaracters.

entities.variable-lengthbeingentriesdirectorysystem-independentfileinresults

FILES

/usr/include/sys/dirent.h filedefinitionentrydirectorysystem-independentFile

/usr/include/sys/types.h filedefinitiontypeData
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ALSOSEE

dir(5), fs(5)

getdents thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

directory thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080
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NAME

dump, dumpdates – formatdumpsystemfileIncremental

SYNOPSIS

<sys/types.h>#include
<sys/param.h>#include
<sys/fs/nc1ino.h>#include
<dumprestor.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

thebyusedtapesdumpsystemFile dump and(8) restore followingthecontaincommands(8)
information:

• recordheaderA

• recordsbitmapofgroupsTwo

• directoriesdescribesthatrecordsofgroupA

• filesnondirectorydescribesthatrecordsofgroupA

• bitmaptrailingA

indefinedaresymbolsfollowingThe dumprestor.h withprefacedentries(the, TS_ theinusedare
c_type type):headertheindicatetofield

8RECCNTefin#de
1ETAPTS_efin#de
2DEINOTS_efin#de
3SBITTS_efin#de
4RADDTS_efin#de
5ENDTS_efin#de
6ICLRTS_efin#de
7ACLTS_efin#de
8PALTS_efin#de

12600t)(inICMAGDR_efin#de
46844t)(inUMCKSCHEefin#de

CNTREC block.tapephysicalainrecords4096-byteofNumber

TS_TAPE output.dumpofblockFirst

TS_INODE Thefollows.directoryorFile c_dinode containsitinode;disktheofcopyaisfield
file.theoftypethespecifythatbits

)5(DUMP)5(DUMP
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TS_BITS theAtdumped.wasthatinodeeachforbit1ofconsistsbitmapThisfollows.mapBit
secondaoutput,dumptheofend TS_BITS updatedwerethatinodestheindicatesbitmap

ofexecutionduring dump.

TS_ADDR ofdescriptionthe(seedescription,fileaofsubrecordA c_addr).

TS_END record.End-of-tape

TS_CLRI filethewhenemptywerethatinodesallforbit0acontainsbitmapThisfollows.mapBit
dumped.wassystem

TS_ACL follows.block(ACL)listcontrolAccess

TS_PAL follows.block(PAL)listassignmentPrivilege

DR_MAGIC number.magicA

CHECKSUM records.headerforChecksum

FormatRecordHeader
The dumprestor.h eachofrecordfirsttheofandrecordheadertheofformatthedefinesfileinclude
description.

{lspccu_onuni
;ZE]BSImy[dumrcha

{pclc_suctstr
;ypec_tint
;atec_de_ttim
e;datc_de_ttim
a;apec_tglon

;bernumc_iglon
m;ksuhecc_cint

de;inoc_denodcdiuctstr
t;ounc_cint

R];NDI[NIddrc_archa
;pclc_s}

};

cl_spl.cspccu_clcspefin#de

c_type type.Header

c_date dump.ofDate

c_ddate dump.incrementalpreviousofDate

c_tapea record.4096-bytethisofnumberCurrent

c_inumber ifdumpedbeinginodeofNumber TS_INODE set.is

c_checksum toequalchecksumrecord’sthemaketoneededvalueThe CHECKSUM.

)5(DUMP)5(DUMP
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c_dinode seeformat,inodetheofdescriptionaforsystem;filetheinappearsitasinodeofCopy
fs(5).

c_count incharactersofCount c_addr.

c_addr theIfcharacter.perbit1file,dumpedtheofblocksthedescribesthatcharactersofArray
wasitwhensystemfiletheonpresentnotwascharacterthatwithassociatedblock

presentnotwasblocktheIfnonzero.ischaractertheotherwise,0;ischaracteradumped,
sufficientnotisthereIffile.theinholeaasrestoredbewillblockthesystem,filetheon

file,ainblockstheofalldescribetorecordthisinspace TS_ADDR aresubrecords
off.leftonelastthewherestartingoneeachfile,thethroughoutscattered

HistoryDump
theinkeptishistorydumpThe /etc/dumpdates inentryanofformatThefile. /etc/dumpdates is

follows:as

datelevelname (timestamp) volume [: volume]

name system.filedumpedofName

level (seetapedumpofnumberLevel dump(8)).

date indumpincrementalofDate date format.(1)

timestamp 1970.1,JanuaryGMT,00:00:00sincesecondsindumpincrementaltheofDate

volume thanmoreoncontainedissystemfiledumpedtheiftape;dumptheofnumberserialVolume
atodumpednotwassystemfiletheIf).:(colonsbyseparatedarenumbersthetape,one

wordthetape, NULL field.thisinappears

theusefield,thisspecifyTo -T theonoption dump 40firsttheisdefaultThecommand.(8)
list.VSNtheofcharacters

FILES

/etc/dumpdates filedumpsystemfileIncremental

/usr/include/dumprestor.h definitionheadertapedumpsystemFile

/usr/include/sys/inode.h definitionstructureInode

/usr/include/sys/types.h filedefinitiontypeData

ALSOSEE

fs(5), types(5)

scanf thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

dump(8), restore thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

errfile – formatfileError-log

SYNOPSIS

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

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

error-loggingthetopassedandgeneratedisrecorderroranerrors,hardwaredetectssystemtheWhen
daemon, errdemon laterforfileerror-logtheinrecorderrortherecordsdaemonerror-loggingThe(8).

isfileerror-logdefaultTheanalysis. /usr/adm/errfile.

record,Eachencountered.erroroftypetheondependsfileerror-loganinrecorderroranofformatThe
theindefinedformatfollowingthewithheaderahashowever, sys/erec.h file:include

{hdrerructstr
*/etypordrec/*;ypee_trtsho
*/)derheath(wiordrecinesbyt/*en;e_lrtsho
*/dayofetim/*;imee_te_ttim

;}

follows:asaretypesrecordpermissibleThe

)5(ERRFILE)5(ERRFILE
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*//TSCOSUNIforrtSta/*010OTSE_Gefin#de
*/pSto/*012TOPE_Sefin#de
*/ngechaeTim/*013CHGE_Tefin#de
*/ordrecorerrSSD/*0010SDE_Sefin#de
*/orerrorymemYCRA/*00010EME_Mefin#de
*/edabldisionectdetorerrt-bigleSin/*01010DISE_Sefin#de
*/dbleenaionectdetorerrt-bigleSin/*02010ENE_Sefin#de
*/(s)ketpacorerrIOS/*03010OSE_Iefin#de
*/ortreporerrverdrikDis/*04010SKE_Defin#de
*/ordrecorerr9DD2/*0501029E_Defin#de
*/ordrecorerr9DD3/*0601039E_Defin#de
*/ordrecorerr9DD4/*0701049E_Defin#de
*/ordrecorerr0DD4/*1001040E_Defin#de
*/ordrecorerr0DD1/*1101010E_Defin#de
*/ordrecorerr0DD5/*1201050E_Defin#de
*/ordrecorerr1DD1/*1301011E_Defin#de
*/ordrecorerr1DD4/*1401041E_Defin#de
*/ordrecorerreTap/*21010APEE_Tefin#de
*/itypareristReg/*30010TYARIE_Pefin#de
*/orerrPIHIP/*50010IIPPE_Hefin#de

E_GOTS thetosentistheseofoneactivated,firstisloggingwhenrecord;start-upError-logging
daemon.error-logging

E_STOP thetosentistheseofoneerrors,loggingstopsitwhenrecord;terminationError-logging
daemon.

E_TCHG thetosentistheseofonechanged,isdayoftimesystem’sthewheneverrecord;Time-change
daemon.

E_SSD error.SSDeachforgeneratedistheseofonerecord;errorSSD

E_MEM error.memoryeachforgeneratedistheseofonerecord;errorMemory

E_SDIS disabled.isdetectionerrorsingle-bitthatsignifyingrecordMarker

E_SEN enabled.isdetectionerrorsingle-bitthatsignifyingrecordMarker

E_IOS record.errorIOS

E_DSK record.errorDisk

E_D29 record.errorDD-29

E_D39 record.errorDD-39

E_D49 record.errorDD-49

E_D40 record.errorDD-40

E_D10 record.errorDD-10
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E_D50 record.errorDD-50

E_D11 record.errorDD-11

E_D41 record.errorDD-41

E_TAPE structure.errorTape

E_PARITY record.errorparityRegister

E_HIPPI record.errorHIPPI

includeTheserecords.administrativesomecontainsfileerrorThe E_GOTS intoenteredrecordstart-up(the
activated),isloggingwhenfilethe E_STOP terminatedisdaemonerror-loggingthewhenwrittenrecord(the

andgracefully), E_TCHG day).oftimesystem’stheinchangesforaccountsthatrecordtime-change(the
theindefinedarerecordstheseforformatsThe sys/erec.h file.include

FILES

/usr/adm/errfile fileerror-loggingDefault

/usr/include/sys/erec.h formatheaderError-log

ALSOSEE

errdemon(8), errpt thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

)5(ERRFILE)5(ERRFILE

SR– 3192014



NAME

exports, xtab – clientsNFStoexporttoDirectories

SYNOPSIS

/etc/exports
/etc/xtab

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/exports Theclients.NFStoexportedbecanthatdirectoriesforentriescontainsfile
exportfs runmustyoufile,thischangeyouIfautomatically.filethisreadscommand(8) exportfs(8)

operation.daemon’stheaffecttochangesthefor

The /etc/xtab fromentriesremove(Toexported.currentlyarethatdirectoriesforentriescontainsfile
theusefile,this -u ofoption exportfs(8).)

format:followingthehasthatlineaofconsistsdirectoryaforentryAn

directory -option[,option ..].

directory directoryaofnamePath

options:validarefollowingThe

ro read-write.exportedisdirectorytheoption,thisomityouIfread-only.directorytheExports

rw=hostname[:hostname] ...
read-mostly.directorytheExports Read-mostly read-writebuthosts,mosttoread-onlymeans

byspecifiedarethathoststheto hostname exportedisdirectorytheoption,thisomityouIf.
all.toread-write ro and rw options.mutually-exclusiveare

anon=uid Specifies uid user.unknownanfromcomesrequestawhenIDusereffectivetheas

(rootasinloggedarewhoUsers 0uid server,NFSthebyunknownconsideredalwaysare)
theforvaluedefaultThefollows.thatoptionroottheinincludedaretheyunless anon

isoption – setaccess,anonymousdisableTo2. -1=anon .

root=hostname[:hostname] ...
arehostsnothatisdefaultThehost.specifiedafromusersrootthetoonlyaccessrootGives

access.rootgranted

access=client[:client] ...
themounttomachineanyallowsvaluedefaultThelisted.clienteachtoaccessmountGives

directory.given

cksum clients.toreturnedarethatpacketsChecksums

)5(EXPORTS)5(EXPORTS

SR320 – 2014



krb export.thistoaccessforrequiredisauthenticationKerberosthatIndicates

nosync significantlycanoptionThisdelayed.aresystemfilethistooperationswritethatSpecifies
thebeforecrashesservertheifdataoflosscausecanuseitsbutperformance,writeimprove

disk.towrittenisdata

A # line.theofendthetoextendswhichcomment,aindicatesfiletheinanywheresymbol

The client tohowoninformationFornetgroup.aofnametheorhostaofnamethespecifycanargument
seefile,netgroupause netgroup(5).

CAUTIONS

samethewithinisthatdirectoryexportedanofsubdirectoryaordirectoryparentaeitherexportcannotYou
bothexporttoexample,forillegal,isitpartition,disksametheonresidedirectoriesbothWhensystem.file

/usr and /usr/local.

EXAMPLES

anofexampleAn exports follows:file

sentclimytoortexp#ntslies=cces-acr/us
ldworthetoortexp#locar/l/us

eshinmacsetheyonltoortexp#pen:aszipes:erms=hces-acr2/us
sethetoyonlessacctrooegiv#p:zimesherot=-rounr/s/us

tshos#
essacctrooeshinmacallegiv#0on=-anewr/n/us
neryoevetonlyd-oreaortexp#-roinr/b/us
elinoneonsionoptlerasev#o3,rn=-anoip,s=zces-acftufr/s/us

tshostedlistoeritd-wrea#st3:host2:host1=ho-rwrther/o/us

FILES

/etc/exports clientsNFStoexportablearethatdirectoriesoflistaContains

/etc/hosts networkaonhostsknownoflistaContains

/etc/xtab exportedcurrentlyarethatdirectoriesoflistaContains

ALSOSEE

hosts(5), netgroup(5)

exportfs(8), nfsd thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

exrc – forfilesStart-up ex and(1) vi(1)

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The .exrc theforfilestart-upaisfile ex and(1) vi editorentercanyoufile,thisIneditors.text(1)
invokeyouWhenfile.aedityoutimeeveryexecutetoeditorthewantyouthatcommands ex or(1) vi(1),

namedfileaforcheckseditorthe .exrc (directoryhomeyourin $HOME itcommandseditorrunsand)
namedfileaforcheckseditortheThenthere.finds .exrc Thedirectory.currentthein .exrc theinfile

toonlychangedbecandefaultThisowner.theareyouifonlyprocesseddefault,byis,directorycurrent
ofprocessingtheallow .exrc built.iscommandeditorthetimetheatownnotdoyouthatfiles

linesametheoncommandsseparateseveralenterorlineseparateaoncommandeditoreachentercanYou
awithcommandstheseparateand | symbol.

NOTES

thehaveyouIf EXINIT thedefined,variableenvironment .exrc processed.notarefiles

EXAMPLES

inincludedcommonlyarethatcommandseditorusefulThree .exrc followingtheinshownarefiles
seecommands,editorallofdescriptioncompleteaForexamples. ex or(1) vi(1).

thecontainsfiletheexample,followingtheIn1:Example set options.separatetwowithtwicecommand
offturnsoptionfirstThe wrapscan thetowrapnotdoeseditortheprogress,inissearchawhenthatso,

setsoptionsecondThereached.beenhasfiletheofendthewhenbeginning showmatch thetellswhich,
(parenthesisrightatomatchtheshowtoeditor ) (bracerightor) } ischaracterstheseofeitherwhen)

entered.

tchwmashoset|nscarapnowset

theinenteredkeystrokeareplaceTo2:Example vi ofseriesawithmodecommand(1) vi commands,(1)
theuse map usesexamplefollowingThecommand. map thesetto "=" thetocharacter vi command(1)

5x stringthetypesuseraWhen. =, vi executes(1) 5x characters.5deleting,

5x=map

The3:Example vi command,(1) abbreviate thisWhenexample.followingtheinspecifiedis,
effect,iniscommand vi stringreplacesautomatically(1) "cri" with " IncorporatedResearch,Cray " youwhen

whenonlyoccurssubstitution(Thismode.insertinstringthetype "cri" ortabs,spaces,bysurroundedis
words.)ofmiddletheinoccurnotdosubstitutionsthatensuresthispunctuation;

tedoraorpIncch,earResyCracrieiatrevabb
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FILES

$HOME/.exrc directoryhomeyourinfilestart-upEditor

/.exrc. directorycurrenttheinfilestart-upEditor

ALSOSEE

ex(1), vi thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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SR– 3232014



NAME

fcntl – optionscontrolFile

SYNOPSIS

<fcntl.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The fcntl Thefiles.openovercontrolprovidescallsystem(2) fcntl.h thedescribesfileinclude
toargumentsandrequestsavailable fcntl and(2) open(2).

*/2)tl(fcnand)n(2opetoeiblessaccuesvalgFla/*
*/n)opebysetbeyonlcaneethrstfire(Th/*

0LYDONO_Refin#de
1LYRONO_Wefin#de
2DWRO_Refin#de

*/I/Oingock-blNon/*04AYDELO_Nefin#de
*/)endtheatdteeranguasite(wrendapp/*010NDPPEO_Aefin#de
*/ionopttewriusonochrsyn/*020YNCO_Sefin#de
*/)SIX(POI/Oingock-blNon/*040KLOCONBO_Nefin#de
*/cesparusetoectdir/*0010AWO_Refin#de
*/I/O)ingferbuftemsys(no/*
*/veatirelSDSaresesresaddI/O/*0020SDO_Sefin#de

*/s)temsysPY-MAY(CR/*
*/sketsocfor:I/OnchAsy/*0000020CSYNO_Aefin#de

*/)n(2opetoyonleiblessaccuesvalgFla/*

*/atecreefilhwitnope/*400000TREAO_Cefin#de
*/)argnoperdthies(us/*
*/ntioncatruhwitnope/*000001CRUNO_Tefin#de
*/nopeivelusexc/*000002XCLO_Eefin#de
*/)SIX(POTTYngllitroconNo/*000004TYOCTO_Nefin#de
*/efilttarresaasefilatecre/*000040ARTESTO_Refin#de

*/tsuesreq2)tl(fcn/*

*/desfilatelicDup/*0DUPFF_Defin#de
*/gsfladesfilGet/*1DETFF_Gefin#de
*/gsfladesfilSet/*2DETFF_Sefin#de
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*/gsflaefilGet/*3LETFF_Gefin#de
*/gsflaefilSet/*4LETFF_Sefin#de
*/klocefilGet/*5KETLF_Gefin#de
*/klocefilSet/*6KETLF_Sefin#de
*/twaiandklocefilSet/*7KWETLF_Sefin#de
*/oftyalilegckChe/*8LHKFF_Cefin#de
*/ngechagflaefil/*
*/yonlusealernInt/*
*/grpc/pproURGSIGIO/SIGGet/*9WNETOF_Gefin#de
*/grpc/pproURGSIGIO/SIGSet/*10WNETOF_Sefin#de

*/etypadatsetgkinloctmensegefil/*
*/rusebytemsystosedpasonatiorminf-/*

{ckflouctstr
;ypel_trtsho
ce;henl_wrtsho
t;tarl_sglon

*/efilofendiluntnsmea0=len/*en;l_lglon
d;ysil_srtsho

id;l_prtsho
};

*/estypgkinloctmensegefil/*

*/klocdRea/*01KDLCF_Refin#de
*/klocteWri/*02KRLCF_Wefin#de
*/)k(slocoveRem/*03KNLCF_Uefin#de

FILES

/usr/include/fcntl.h fileoptionscontrolFile

ALSOSEE

fcntl(2), open thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

fs – formatpartitionsystemFile

SYNOPSIS

<sys/types.h>#include
<sys/param.h>#include
<sys/map.h>#include
<sys/fs/nc1filsys.h>#include
<sys/fs/c1filsys.h>#include

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

The NC1FS Thebycreatedissystemfile mkfs systemfiletheaboutinformationfurtherForcommand.(8)
theofstructure NC1FS seesystem,file AdministrationSystemUNICOSGeneral publicationResearchCray,

SG– 2301.

theforblockssystemfiletheofformatThe NC1FS follows:asissystemfile

/*
r.ptocridesionregdeIno*

aisionregdeinoanofckblostfirThe*
.ionregtthaindesinotheformapbit*

*/

{bg_sirenc1uctstr
*/edervres/*16,ed:nusi_utuin
*/cksbloofbernum/*,:16bli_n
*/bernumckblortsta/*;:32blki_s

};

{bg_direnc1uctstr
*/desinobleilaavaofbernum/*l;vaii_atuin

};
*/iontitparpersionregdeinomimuMax/*4GIREMAXNC1efin#de
*/mapdeinoincksbloofbernum/*1KSPBLIMANC1efin#de

bv_sfdenc1uctstr
{

*/enamicedevalsicPhy/*e;namfd_glon
*/bernumckblortSta/*,:32ksblfd_tuin
*/cksbloofberNum/*;:32knblfd_
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*/sionregdeIno/*];REGAXIC1Mg[Nirefd_bg_sirenc1uctstr
};

bv_dfdenc1uctstr
{

*/dworgfla/*g;flafd_int
*/sionregdeIno/*];REGAXIC1Mg[Nirefd_bg_direnc1uctstr

};

*/availablenotSlice/*01FDNC1_DOWN#define
*/onlyreadisSlice/*2FDNC1_RDONLY#define
*/allocationforavailablenotisSlice/*4FDNC1_NOALLOC#define
*/tablesFSvalidhasSlice/*010FDNC1_SBDB#define
*/directoryandInodeROOTvalidhasSlice/*020FDNC1_RTDIR#define
*/allocatedsectorSlice/*0100FDNC1_SECALL#define

*/partitionsofnumberMaximum/*64NC1MAXPART#define

/*
super-blocktheofStructure*

*/

nc1filsysstruct
{

*/typesystemfileindicatetonumbermagic/*s_magic;long
*/namesystemfile/*s_fname[8];char
*/namepacksystemfile/*s_fpack[8];char
*/verificationfordevice,major/minor/*s_dev;dev_t

*/volumeentireofblocksinsize/*s_fsize;daddr_t
*/inodestotalofNumber/*s_isize;int
*/bigisfileawhichatbytesofnumber/*s_bigfile;long

forallocatedblocksofnumberminimum/*s_bigunit;long
*/filesbig
*/labelFSsecuresecurity:/*s_secure;long
*/levelsecuritymaximumsecurity:/*s_maxlvl;int
*/levelsecurityminimumsecurity:/*s_minlvl;int
*/compartmentssecurityvalidsecurity:/*s_valcmp;long
*/updateblocksuperlast/*s_time;time_t
*/numberblockDynamic/*s_dboff;blkno_t
*/inoderoot/*s_root;ino_t
*/mounted)(whenblockdynamictopointer/**s_pdb;nc1dblockstruct
*/numberblockmapStart/*s_mapoff;blkno_t
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*/numberblockmapLast/*s_mapblks;int
*/partitionpers.bofcopiesofNumber/*s_nscpys;int
*/partitionsofNumber/*s_npart;int
*/blockstoinodesofRatio/*s_ifract;int
*/reserved/*s_sfs;blkno_t
*/wordFlag/*s_flag;long

*/descriptorsPartition/*s_part[NC1MAXPART];nc1fdev_sbstruct
*/sizeblockPhysical/*s_iounit;int
*/blocksreservationinodeofnumber/*s_numiresblks;long
*/1)(currentlyregionper/*
*/words(n+1)*(AU)=nwords,1*(AU)=0/*
*/partitionsprimaryofbitmap/*s_priparts;long
*/partition(s)primaryofsizeblock/*s_priblock;long
*/words(n+1)*512=nwords,1*512=0/*
*/primaryinblockswds512ofnumber/*s_prinblks;long
*/partitionssecondaryofbitmap/*s_secparts;long
*/partition(s)secondaryofsizeblock/*s_secblock;long
*/words(n+1)*512=nwords,1*512=0/*
*/secondaryinblockswds512ofnumber/*s_secnblks;long
*/datasystemfilewithpartitionsofbitmap/*s_sbdbparts;long
*/blockdynamicblocks,superincluding/*
*/primary(onlybitmapsblockfreeand/*
*/these)containmaypartitions/*
*/directoryrootwithpartitionsofbitmap/*s_rootdparts;long
*/partitions)primary(only/*
*/partitionsno-user-dataofbitmap/*s_nudparts;long
*/partitions)primary(only/*
*/reserved/*s_fill[94];long

};

nc1dblockstruct
{

*/typesystemfileindicatetonumbermagic/*db_magic;long
*/blocksfreetotal/*db_tfree;daddr_t
*/inodesfreetotal/*db_ifree;int
*/inodesallocatedtotal/*db_ninode;int
*/statesystemfile/*db_state;long
*/updateblockdynamiclast/*db_time;time_t
*/systemfilenewoftype/*db_type;long
*/mountedsystemwhichfromPartition/*db_spart;int
*/pointerallocationInode/*db_ifptr;int
*/billing)(fortypeaccountingdevice/*db_actype;int
*/wordFlag/*db_flag;long
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*/reserved/*db_res1;long
*/descriptorbuffermapblockFree/**db_fbuf;bufstruct
*/partsprimary-headermapblockFree/*db_fpmap;mapstruct

*/descriptorsPartition/*db_part[NC1MAXPART];nc1fdev_dbstruct
*/filesystemthelockingprocesstheofproc/*db_lockinf;lockinfo_t
*/pointerallocationpartitionsprimary/*db_dpfptr;int
*/pointerallocationpartitionssecondary/*db_dsfptr;int
*/blocksfreepartssecondary/*db_sfree;daddr_t
*/partssecondary-headermapblockFree/*db_fsmap;mapstruct
*/reserved/*db_fill[157];long

};
*/filesystemlockingprocessofproc/*db_lockinf.hi_procdb_proc#define

db_ifptrdb_fptr#define
db_fpmapdb_fmap#define

/*
flagsFilesystem*

*/

*/spaceofoutFilesystem/*1Fs_NOSPC#define
*/allocationfilerobinRound/*2Fs_RRFILE#define
*/directoriesallrobinRound/*4Fs_RRALLDIR#define
*/directorieslevel1strobinRound/*010Fs_RR1STDIR#define
*/onlyreadsystemFile/*020Fs_RDONLY#define
*/checkedsystemFile/*040Fs_CHECKED#define
*/mountedsystemFile/*0100Fs_MOUNTED#define
*/wantedlocksystemFile/*0200Fs_WANTED#define
*/lockedsystemFile/*0400Fs_LOCKED#define
*/progressinupdatesystemFile/*01000Fs_UPDATE#define
*/updateafterwakeupsystemFile/*02000Fs_WUPDAT#define
*/datafileuserallrobinRound/*020000Fs_RRALLUDATA#define
*/dirtysystemFile/*0100000Fs_DIRTY#define
*/sharedsystemFile/*010000000Fs_SFS#define

*/numbers_magic/*0x6e6331667331636eFsMAGIC_NC1#define
*/numberdb_magic/*0x6e6331646231636eDbMAGIC_NC1#define

*/systemfilesecures_secure:/*0xcd076d1771d670cdFsSECURE#define

*/partitionpers.b.ofCopies/*10NC1NSUPER#define
*/partitionperblocksMinimum/*(6+NC1NSUPER)NC1MINPARTSZ#define
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\NC1DB(fp)#define
*)(fp->s_pdb))nc1dblock((struct

\nc1getfs(mp)#define
*)(mp)->m_bufp)->b_waddr))buf*)(((structnc1filsys((struct

\nc1getdb(mp)#define
*)(mp)->m_dbufp)->b_waddr))buf*)(((structnc1dblock((struct

FILES

/usr/include/sys/fs/nc1filsys.h forpartitionssystemfileofFormat NC1FS file
systems

/usr/include/sys/map.h managementmapbitforDefinitions

/usr/include/sys/param.h fileparameterSystem

/usr/include/sys/types.h filedefinitiontypeData

ALSOSEE

dir(5), dirent(5), inode(5)

fsck(8), mkfs thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

fslrec – formatrecordlogerrorsystemFile

SYNOPSIS

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

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

towrittenarerecordslogerrorsystemFile /dev/fslog panic-lesstheofpartaskernelUNICOStheby
daemon,logerrorsystemfileThefeature.systemfile fslogd records.logprocessesandreads(8),

follows:asdefinedisrecordlogerrorsystemfileeachofformatThe

{cgrefsluctstr
*/)’70cesindscon(seetim/*me;_tifsle_ttim
*/etyporerr/*pe;_tyfslint
*/pe-tysuborerr/*pe;bty_sufslint
*/errinuctstrtorntepoicerigen/*tr;l_p*fsrcha

};

types:recordlogerrorsystemfilethesummarizeslistfollowingThe

FSLG_GO recordstartlogerrorsystemFile(Deferred)

FSLG_STOP recordstoplogerrorsystemFile(Deferred)

FSLG_FS errorstructuredatasystemfileadetectedhaskernelUNICOSThe

FSLG_DIR errorblockdirectoryadetectedhaskernelUNICOSThe

FSLG_INODE inodefileaofcopymemorytheinerrorandetectedhaskernelUNICOSThe

FILES

/dev/fslog devicelogerrorsystemFile

/usr/include/sys/fslog.h fileheaderlogerrorsystemFile

/usr/include/sys/fslrec.h recordlogerrorsystemfileofFormat

/usr/include/sys/types.h filedefinitiontypeData
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ALSOSEE

fslog(4)

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

fstab, mntent – systemsfileaboutinformationstaticcontainsthatFile

SYNOPSIS

<mntent.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/fstab Theuses.UNICOSthatpartitionsswappingandsystemsfilethedescribesfile "mount
directory" theofform mount thesearchescommandTheinformation.thisusescommand(8) /etc/fstab

namedpointmountahasthatentryanforfile directory describes.entrytheassystemfilethemountsand

systemFile quota seeinformation,moreForinformation.thisusealsocommands quadmin(8),
quota and(1), qudu(8).

The mfsck seeinformation,moreForinformation.thisusesalsocommand(8) mfsck(8).

thecreatesadministratorsystemThe fstab andinstallationUNICOStheoreditortextausingbyfile
Thesystem.menuconfiguration mount Theoptions.defaultofsourceaasitprocessescommand(8)

/etc/fstab properlymustadministratorsystemTheread.onlyisitprograms;bychangednotisfile
file.thismaintainandcreate

theissystemsfilerootmountingforagentcontrollingThe /etc/config/rcoptions iswhichfile,
startup.systematusedisandsystemmenuconfigurationandinstallationUNICOSthewithdefined

The /etc/fstab form:followingtheoflinesseveralofconsistsfile

passnumberfrequencyoptionstypedirectoryfilesystem

Thespace.whitebyseparatedarefieldsentryTheentry.systemfileaconstitutesfiletheinlineEach
mntent Afield.eachofmeaningtheexplainsdefinitionstructure # lineaoncharacternonwhitefirsttheas

comment.aindicates

inentriesThe /etc/fstab inroutinestheusingaccessedare getmntent structureareturnwhich(3C),
format:followingthehasthat

{entmntuctstr
*/enamtemsysefil/*me;snat_f*mnrcha
*/fixprehpattemsysefil/*ir;t_d*mnrcha
*/etyptemsysefil/*;ypet_t*mnrcha
*/.etcta,quoro,/*;ptst_o*mnrcha
*/sdayin,ncyquefrepdum/*eq;_frmntint
*/kfscelallparonbernumspas/*o;ssn_pamntint

};
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mnt_fsname mounted.betofilespecialblocktheofName

mnt_dir file.specialtheforpointmountDirectory

mnt_type inspecifiedsystemfileofType mnt_fsname aretypesValid. NC1FS, NFS, PROC,
INODE, SFS and, ignore theIf. mnt_type asspecifiedis ignore isentrythe,

unused.currentlyarethatpartitionsdiskshowingforusefulisThisignored.

mnt_opts theofdescriptionTheoptions.comma-separatedofString fsckopt and quota options
withdocumentedareoptionsotherthebutfollow, mount(8).

mnt_freq thebyreferencedfieldOptional -w theofoption dump thedeterminetocommand(8)
dumps.systemoffrequency

mnt_passno thebyreferencedfieldOptional mfsck filethatorderthedeterminetoprogram(8)
theusingcheckedaresystems fsck command.(8)

fsckopt systemfiletheSpecifies mfsck invokingwhenoptions(8) fsck thetakesoptionThis(8).
form:following

fsckopt=q

Using q theas fsckopt thatspecifies mfsck whendeterminetoflagssystemfileuse(8)
Specifyingchecked.issystemfilethe u theas fsckopt fileunconditionalanimplies
default.theiswhichcheck,system

quota theofconfigurationquotafiletheSpecifies mnt_opts ofonetakesoptionThisentry.
forms:three

1. quota=quota_file_relative_name

theifusedisformThis quota controls.itsystemfiletheonresidewillfilecontrol
defaulttheifandsystem,filetheofdirectoryrootthetorelativeisnamefileThe

aswrittenbewouldgenerallyoptiontherecommended,asusedisname
quota=$QFILE.

namespecialThe $QFILE defaultthemeans quota indefined(asnamefile
quadmin isnamedefaultThe(8)). .Quota60 precedingthethatso quota option

toresolvewould quota=.Quota60 system.filetheofdirectoryrootthein

2. quota=quota_file_full_name

theifusedisformThis quota (forplacearbitrarysomeinresidewillfilescontrol
theifexample, quota theinresidetowerefiles /etc/admin/quota60 directory,

aswrittenbecouldformthis quota=/etc/admin/quota60/$FILESYS).

namespecialThe $FILESYS theofcomponentlasttheis filesystem thisonname
fstab aswrittenbeenhadlinethisIfline.

SYSILE/$Fa60uotn/qdmic/a/etta=quoFSNC1/bbsh_slask/v/d/de

toresolvedbewouldit
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quota=/etc/admin/quota60/slash_b

directory,A quota60 theofallholdtocreatedwas, quota fileThefiles.control
individualeachidentifiesnamesystem quota directory.thewithinfilecontrol

3. quota=/dev/dsk/filesystem_name

aofcontroltheunderissystemfilethisthatshowsformThis quota anddefinedfile
aascontrolledaresystemsfilemultipleWhensystem.fileanothercontroltoused

fromlinesthreethatassumeexample,Forused.isformthisgroup, /etc/fstab
follows:aswrittenwere

ILE$QFta=quoFSNC1p_1/tm_1tmpsk/v/d/de
_1tmpsk/v/d/deta=quoFSNC1p_2/tm_2tmpsk/v/d/de
_1tmpsk/v/d/deta=quoFSNC1p_3/tm_3tmpsk/v/d/de

thedefinelinesThese quota asfilecontrol .Quota60 directoryroottheinresiding
of /dev/dsk/tmp_1 sameThe. quota systemsfilecontrolsfilecontrol
/dev/dsk/tmp_2 and /dev/dsk/tmp_3 thetherefore,; quota forinformation

combinedthereflectsandcommonissystemsfilethreetheofalloranyofusage
three.allofusages

aofsideright-handtheifisformthisusingforruleThe quota onematchesoption
innamessystemfileothertheof /etc/fstab (asdeclarationofformthirdtheisit,

acontainmustsystemfiletheandpreviously),defined quota file.anamingoption
supported.isindirectionofleveloneOnly

EXAMPLES

systemFile /usr/sierra hostremotefrom sierra directorylocalonmountedbewill /nfs/sierra.
optionswithNFSistypesystemFile bg, soft, rsize and, wsize seeoptions,theofdescriptionaFor.

mount(8).

92=81ize,ws192e=8sizg,rt,bsofNFSraiers/s/nfrrasiesr/:/urrasie

theMount /proc theonsystemfile /proc directory.

CPROoc/proc/pr

FILES

/etc/fstab informationstaticsystemFile

/usr/include/mntent.h ofdefinitionStructure fstab entries
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ALSOSEE

mnttab(5)

quota thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

getmntent thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

dump(8), fsck(8), mfsck(8), mount(8), quadmin(8), qudu thein(8) CommandsAdministratorUNICOS
ManualReference SRpublicationResearchCray, – 2022
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NAME

ftpusers – unacceptableofList ftp users(1B)

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/ftpusers unacceptableoflistacontainsfile ftp Whenline.pernameuseroneusers,(1B)
ftp run,is(1B) ftpd checks(8) ftpusers Ifconnection.aopentotryingusertheofnameloginthefor

file,theinappearsnameloginuser’sthe ftpd access.userthedenies(8)

If ftpusers ofusersvalidconsideredareusersUNICOSvalidallempty,ornonexistentis ftp(1B).

FILES

/etc/ftpusers unacceptablecontainsthatFile ftp users(1B)

ALSOSEE

ftp thein(1B) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

ftpd thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

gated-config – syntaxfileconfigurationGated

SYNOPSIS

/etc/gated.conf

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The gated-config tokensofcomposedareStatementsstatements.ofsequenceaofconsistsfile
arestatementsdirectiveHowever,symbol.;abyterminatedarestatementsMostspace.whitebyseparated

tabs,blanks,ofcombinationanycontainmayspacewhitestatements,mostFornewline.awithterminated
tabs.andblanksonlyusemaystatementsdirectivehowever,newlines;and

awithstartComments # line.theofendthetorunandsymbol

occurmayclassestwofirstthefromStatementslist.followingtheinstatementsofclasseseightareThere
file.theinanywhere

DescriptionClass

onactsimmediatelyparserThedirectory.currenttheandfilesincludedSpecifiesDirective
directives.

options.tracingControlsoptionTrace

order:followingtheinclassesremainingsixthespecifymustYou

DescriptionClass

options.globalsomeofspecificationAllowsOptions

options.interfaceSpecifiesInterface

networks.martianandsystem,autonomoustheoptions,SpecifiesDefinition

options.protocolsetsandprotocols,disablesorEnablesProtocol

usingbyroutesstaticDefinesRoute static statements.

thesetoexportedarethatroutesandpeersroutingfromimportedarethatroutesDefinesControl
peers.

followingtheinusedarethatPrimitivesfollow.statementsofclassestheseofdefinitionsDetailed
follows:asaredefinitions

host specifyyouIfname.domainabyoraddressIPitsbyhostaspecifycanYouhost.Any
theinbitshostTheerror.anconsideredisitaddresses,IPmultiplewithnamedomaina

nonzero.bemustaddressIP
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network hostThename.networkaoraddressIPitsbynetworkaspecifycanYounetwork.Any
you(0.0.0.0),networkdefaultthespecifyTo0.bemustspecificationnetworkainbits

usemayalso default.

destination network.orhostAny

dest_mask mask.optionalanhasthatnetworkorhostAny dest_mask followingtheofanybecan
formats:

all
network
network kmas mask
network thengk-lmas bits

thos host

Tosignificant.aredestinationtheofbitswhichspecifiesthatquaddottedaismaskA
usematched,becanaddressIPanythatindicate all ofnumbertheusemayYou.

contiguous bits mask.explicitanofinstead

gateway network.attachedanonhostA

interface thewithcarefulBename.interfaceorname,domainaddress,IPbyspecifiedinterfaceAn
onethanmoreallowmaysystemsoperatingUNIXfuturebecausenamesinterfaceofuse

interface.peraddress

gateway_list gateways.moreoroneoflistA

interface_list tokentheoraddresses,ornames,wildcardnames,interfacemoreoroneoflistA all;
all number.thewithoutnameinterfaceanisnamewildcardAinterfaces.alltorefers

preference preferred.leasttheis255andpreferred,mosttheis0255;and0betweennumberA
preference table.routingtheindestinationsamethetoroutesoforderthedetermines
gated Forsystem.autonomousperprotocolperdestinationatorouteoneallows

bychosenisusetoroutetheroutes,multiple preference.

aWhen preference thefromandprotocolsamethefromareroutestwotheifexists,tie
system,autonomoussame gated Otherwise,metric.lowestthehasthatroutethechooses

gated address.gatewaynext-hopnumericlowestthewithroutetheselects

metric protocol.specifiedtheformetricvalidA

StatementsDirectives
follows:asarestatementsDirective

%directory path_name
todirectorycurrenttheSets path_name whichindirectorytheisThis. gated includedforlooks

symbol./awithbeginnotdothatfiles

appliedprefixthespecifiessimplyitdirectory,currentthechangeactuallynotdoesstatementThis
names.fileincludedto
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%include filename
10toupNestingfile.thiswithresumingbeforecompletelyparsedbetofilespecifiedtheCauses

ofdefinitionthechangelevel,nestingmaximumtheincreaseTosupported.islevels FI_MAX in
parse.h.

StatementsOptionTrace
follows:asarestatementsoptionTrace

tracefile [filename [replace []] size size[ m|k ] files files];
specifyyouIfoutput.tracingcontaintofiletheSpecifies filename toappendedisinformationtrace,

specifyyouunlessfile,this replace.

specified,If size and files tolimitedbetofiletracethecause size with, files the(includingkeptfiles
name,filetracethetonumberaandperiodaappendnames,fileback-upthecreateTofile).active

withstarting .0 ofnumberminimumthe10Kbytes,isspecifycanyouthatsizeminimumThe.
files.logrotatetonotisdefaultThe2.isspecifycanyouthatfiles

traceoptions [traceoption [traceoption [ ... []] except traceoption [traceoption [ ... ]]];
turnedistracingoptions,anyspecifynotdoyouIfspecified.thosetooptionstracingtheChanges

thespecifyyouIfoff. except flagsandon,turnedarekeywordthebeforelistedflagskeyword,
areflagsTraceflags.fewabutallonturntomethodsimpleaisThisoff.turnedareitafterlisted

follows:as

DescriptionFlag

all exceptoptionsfollowingtheofallonTurns nostamp.

external messages.errorexternalProduces

general onTurns internal, external and, route.

icmp useit,modifyToreceived.andsentpacketsredirectICMPLists update Redirect.
theundertracedareprocessedarethatpackets route option.

internal messages.informationalanderrorinternalProduces

kernel table.routingkernel’sthetoChanges

mark thatensuretominutes10everylogtracethetosentbewillmessageathatIndicates
gated running.stillis(8)

nostamp time-stamped.benotshouldfiletracetheinmessagesallthatSpecifies

ospf useit,modifyToreceived.andsentpacketsOSPFLists protocol.

parse file.configurationtheinrecognizesparserthethattokensLists

protocol withusedwhentransitionsmachinestateprotocolaboutmessagesProvides ospf or
kernel.

rip useit,modifyToreceived.andsentpacketsRIPLists update.

route thetoChanges gated table.routing(8)
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task reception.packetandhandling,signalscheduling,taskDisplays

timer scheduling.timerDisplays

update packets.protocolofcontentstheTraces

StatementsOptions
follows:asarestatementsOptions

options option_ ;list
Sets gated options. option_list values:followingthesehavecan

noinstall configurationverifyingforUsefultable.routingkernelthechangenotDoes
files.

noresolv orhosttheusingbyaddressesIPintonamessymbolicresolvetotrynotDoes
forintendedisoptionThis(DNS).systemnamedomainortablesnetwork

tolookupDNSacausecouldinformationroutingoflackawhichinsystems
hang.

nosend runyouletsThispackets.anysendnotDoes gated tonetworkliveaon(8)
protocols.routingtheinparticipatingactuallywithoutinteractionsprotocoltest

thatverifyTo gated intracespackettheexamineproperly,functioningis(8)
the gated protocol.RIPtheforusefulmostisThislog.(8)

syslog [upto log_level] log_level
dataofamounttheControls gated systemsonlogsystemtheusingbylogs(8)

thewhichin setlogmask Thesupported.isroutine() setlogmask(3C)
isdefaultTheterminology.otherandlevelslogthedefinespageman

toequivalent infouptosyslog .

StatementsInterface
follows:asarestatementsDefinition

{saceerfint
lrvanteani[sces]factertinric[stsionopt time ;]

aceerfint interface_ interfacelist _options ;
inedef address tcasoad[br broad_addr intopoint|po local_addr ]

sktma[ne subnetmask ;t]caslti[mu]
;}

parameters:followingtheincludesstatementinterfaceThe

options follows:asareoptionsTheinterfaces.torelatedoptionsglobalsomeSets

strictinterfaces
fileconfigurationtheininterfaceanreferencetoerrorfatalaisitthatIndicates

ainlistednotisthat define whenpresentnotorstatement gated started.is(8)
andissuedismessagewarningaoption,thisWithout gated continues.(8)
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scaninterval time
oftenhowSpecifies gated Thechanges.forlistinterfacekernelthescans(8)

seconds.15everyisdefault gated aofreceiptonlistinterfacethescansalso(8)
SIGUSR2 signal.

interface interfaces.specifiedtheonoptionsinterfaceSets interface_list follows:asareoptions

all interfaces.alltoapplythatoptionstheSpecifies

interface_list addresses.numericornames,domainnames,interfaceoflistaSpecifies
section.DESCRIPTIONtheinnamesinterfaceaboutwarningtheSee

follows:asareoptionsThe

preference pref
defaultTheup.isitwheninterfacethistoroutesforpreferencetheSets

0.is

preferencedown pref
wheninterfacethistoroutesforpreferencetheSets gated believes(8)

Thereceived.informationroutingoflackaofbecausedownbetoit
120.isdefault

passive Prevents gated thistoroutetheofpreferencethechangingfrom
routingoflackaofbecausedownbetobelievedisitifinterface

received.information

define whenpresentbenotmaythatinterfacesDefines gated specifyyouIfstarted.is(8)
strictinterfaces, gated nonexistentareferencetoerroranitconsiders(8)

thatsointerfacethatofspecificationallowsclauseThisfile.configurationtheininterface
file.configurationtheinreferencedbecanit

follows:asarekeywordsDefinition

broadcast broad_addr
andEthernetexample,(forcapablebroadcastasinterfacetheDefines

address.broadcastthespecifiesandFDDI),

pointopoint local_addr
thespecifiesandinterface,point-to-pointaasinterfacetheDefines

theinterface,oftypethisForside.localtheonaddress address
host.remotetheofaddressthespecifiesparameter

asdefinednotinterfaceAn broadcast or pointopoint assumedis
HIPPI.assuch(NBMA),multiaccessnonbroadcastbeto

netmask subnetmask
Thisinterface.thisonusedbetomasksubnetnonstandardtheSpecifies

interfaces.point-to-pointonignoredcurrentlyismask

multicast multicast-capable.isinterfacethethatSpecifies

)5(GATED-CONFIG)5(GATED-CONFIG

SR342 – 2014



StatementsDefinition
follows:asarestatementsDefinition

autonomoussystem autonomous_system;
betorouterthisofsystemautonomoustheSets autonomous_system.

routerid host;
firsttheofaddresstheisdefaultTheprotocol.OSPFthebyuseforidentifierroutertheSets

interface gated theoverpreferredisinterfacenonpoint-to-pointaofaddressTheencounters.(8)
interfaceloopbackaonaddressanispreferredmostTheinterface.point-to-pointaofaddresslocal

(127.0.0.1).addressloopbackthenotisthat

{martians martian_list};
Theignored.isinformationroutingallwhichaboutaddressesmartianoflistaDefines martian_list
Seemasks.optionalhasthathostsnumericorsymbolicoflistsemicolon-separatedais dest_mask.

thespecifymayalsoYou allow wasthatrangeaofsubsetaexplicitlyallowtoparameter
disallowed.

StatementsProtocol
thespecifymayYouoptions.protocolcontrolandprotocolaofusedisableorenablestatementsProtocol

protocols,allFororder.anyinprotocols preference thisthroughlearnedroutesofchoicethecontrols
autonomousorprotocolsotherfromlearnedroutestorelationinsystemautonomousthisfromorprotocol

systems.

usingbyspecifiedisprotocolsotherfromlearnedroutesexportingwhenusedmetricdefaultThe
defaultmetric protocol,RIPtheforprotocol;thisformetricvalidhighestthetodefaultsitselfwhich,

reachability.oflackasignifiesthis

the(ICMP),redirectsand(RIP)protocolsvectordistanceFor trustedgateways oflistasuppliesclause
defaultsThisignored.areothersfrompacketsroutingandinformation,routingvalidprovidesthatgateways

ofendremotethetoonlynotsentbemaypacketsRoutingnetworks.attachedtheongatewaysallto
ifgatewaysspecifictoalsobutinterfaces,broadcast-capableofaddressbroadcasttheandlinkspoint-to-point

ainlistedarethey sourcegateways andclause yes or on specifyyouIfspecified.is nobroadcast,
theinlistedgatewaystoonlysentareupdatesrouting sourcegateways broadcastthetonotandclause,

theuseprotocol,particularaforpacketsroutingofreceptionandtransmissionthedisableToaddress.
interface anoverrideToclause. interface packetsprotocolreceivingorsendingdisablesthatclause

theusepeers,specificfor trustedgateways and sourcegateways clauses.

ahavecanprotocolAny traceoptions orgroup,protocol,particularafortracingenableswhichclause,
areoptionsprotocol-specificallowableThepeer. all, general, internal, external, route,

update, task, timer, protocol or, kernel.

rip Statement
It(RIP).ProtocolInformationRoutingtheisprotocolsgatewayinteriorusedwidelymosttheofOne

(reachabilityroutestheiradvertiseroutersActive(silent).passiveandactiveasroutersclassifies
notdotheybutadvertisements,onbasedroutestheirupdateandlistenrouterspassiveothers;toinformation)

mode.passiveusehostsandmode,activeinRIPrunroutersTypically,advertise.
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valuespairedcontainsupdateEachintervals.setatupdatesbroadcastsmodeactiveinRIPrunningrouterA
ausesRIPnetwork.thattodistanceintegeranandaddressnetworkIPanofconsistspaireachwhichin

directlyadvertisesrouterametric,RIPtheIndestination.atodistancethemeasuretometriccounthop
hops,twoaregatewayotheronethroughreachablearethatNetworks1.ofmetricaatnetworksconnected

givenatosourcegivenafrompathaalongcounthoptheorhopsofnumbertheThus,on.soand
path.thatalongencounterwoulddatagramathatgatewaysofnumberthetorefersdestination

itstarted,Whenupdates.RIPthroughreceivedinformationonbuildsdynamicallydaemonroutingRIPA
configuredsystemaIfrequest.thetoresponsesforlistensthenandinformationroutingforrequestaissues

routingitsininformationonbasedpacketresponseawithrespondsitrequest,thehearsRIPsupplyto
eachformetricroutingtheandaddressesnetworkdestinationcontainspacketresponseThedatabase.

destination.

routingtherebuildsandinformationthetakesdaemonroutingthereceived,ispacketresponseRIPaWhen
androutesnewaddingdatabase "better" database.theinlistedalreadydestinationstoroutesmetric)(lower

routethethatindicatesdestinationthattorouternexttheifdatabasethefromroutesdeletesalsoRIP
aforgatewaythatfromreceivedareupdatesnoIfdeleted.isroutetheiforhops,15thanmorecontains

everyissuedareupdatesroutingGenerally,deleted.aregatewayathroughroutesallperiod,timespecified
thatfromroutesallseconds,180forfromheardnotisgatewayaifimplementations,manyInseconds.30

specificofdeletiontoappliesalsointerval180-secondThisdatabase.routingthefromdeletedaregateway
routes.

informationmoreForRIP.tocapabilitiesadditionaladdsII)RIPasknowncommonly(more2versionRIP
1388.RFCseeII,RIPabout

theforsyntaxThe rip follows:statement

{[off|on|no|yesrip
;astadcbro

;stdcaroanob
;rokzehecnoc

eencferpre preference ;
ctritmeauldef metric ;

aceerfint interface_list
in]rip[no

]outrip[no
cintri[me metric]

tcoutri[me metric]
]]astadcbrot|caslti[mu2onrsi[ve1]|onrsi[ve

|ne[noioncatntithe[au password ;]]
aystewdgastetru gateway_list ;
ysewagatrcesou gateway_list ;

onspticeotra trace_options ;
;]}
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The rip thespecifynotdoyouIfRIP.disablesorenablesstatement rip isdefaultthestatement, rip
on assumesRIPenabled,If. nobroadcast andexistsinterfaceoneonlywhen broadcast morewhen

exists.onethan

follows:asareoptionsThe

broadcast present.interfacesofnumbertheofregardlessbroadcastarepacketsRIPthatSpecifies
protocolantherfromlearnedroutesorroutesstaticpropagatingwhenusefulisoptionThis

ofusethecases,someInRIP.into broadcast isinterfacenetworkoneonlywhen
twice.networksingleatraversetopacketsdatacausecanpresent

nobroadcast onethanmoreifeveninterfaces,attachedonbroadcastnotarepacketsRIPthatSpecifies
aIfexists. sourcegateways thattodirectlyunicaststillareroutespresent,isclause

gateway.

nocheckzero versionincominginfieldsreservedthatsuremaketochecknotshouldRIPthatSpecifies
packets.rejectsRIP0,notarefieldsreservedthewhenUsually,0.arepacketsRIP1

preference preference
To100.ispreferencedefaultTheRIP.fromlearnedroutesforpreferencetheSets

policy.importinpreferenceaspecifypreference,thisoverride

defaultmetric metric
otherfromlearnedwerethatRIPusingbyroutesadvertisingwhenusedmetrictheDefines
ofchoiceThis(unreachable).16isvaluedefaulttheoption,thisomityouIfprotocols.

otherfromroutesexporttoexplicitlymetricaspecifytoyourequiresvaluesdefault
policy.exportinmetricaspecifymetric,thisoverrideToRIP.intoprotocols

interface interface_list
theofdescriptiontheForinterfaces.specificonRIPsendingofattributesvariousControls

interface_list onsectionthesee, interface_list thearefollowingThespecification.
parameters:possible

noripin ignored.areinterfacespecifiedtheusingreceivedpacketsRIPthatSpecifies
interfaces.allonRIPtolistentoisdefaultThe

noripout inWheninterfaces.specifiedtheonsentarepacketsRIPnothatSpecifies
broadcast interfaces.allonRIPsendtoisdefaultthemode,

metricin metric
installedaretheybeforeroutesincomingtoaddtometricRIPtheSpecifies

(which1plusmetricinterfacekerneltheisdefaultThetable.routingthein
theasusedisitvalue,thisspecifyyouIfcount).hopRIPdefaulttheis
tousedisoptionThisadded.notismetrickernelThevalue.absolute

thanpreferablelessinterfacesspecifiedthethroughlearnedroutesRIPmake
interfaces.otherfromroutesRIP
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metricout metric
theusingsentarethatroutestoaddedbetometricRIPtheSpecifies

othermaketousedisoptionThis0.isdefaultTheinterfaces.specified
usinglearnedroutesRIPoverinterfacesotherfromroutesRIPpreferrouters

interfaces.specifiedthe

1version 1versionareinterfacesspecifiedtheusingsentpacketsRIPthatSpecifies
default.theisThispackets.

2version Ifinterfaces.specifiedtheonsentarepackets2versionRIPthatSpecifies
theinterface,thisonavailableissupportmulticast(IP)ProtocolInternet

2versionavailable,notisitIfpackets.2versionfullsendtoisdefault
sent.are1versionwithcompatiblearethatpackets

multicast interface.thisonmulticastbeshouldpackets2versionRIPthatSpecifies
2.versionRIPfordefaulttheisThis

broadcast 1versionwithcompatiblearethatpackets2versionRIPthatSpecifies
available.ismulticastIPifeveninterface,thisonbroadcastbeshould

authentication
and2versionRIPtoonlyappliesItuse.totypeauthenticationtheDefines

istypeauthenticationdefaultThepackets.version-1RIPforignoredis
none aspecifyyouIf. password simple.isusedtypeauthenticationthe,
The password characters.16and0betweenstringquotedabeshould

trustedgateways gateway_list
Theupdates.acceptwillRIPwhichfromgatewaysoflisttheDefines gateway_list is

networksharedtheonroutersalldefault,Byaddresses.IPornameshostoflistasimply
thespecifyyouifBut,information.routingsupplytotrustedare trustedgateways

theingatewaysthefromupdatesonlyclause, gateway_list accepted.are

sourcegateways gateway_list
ormulticastthroughnotdirectly,packetssendsRIPwhichtoroutersoflistaDefines

network.sharedtheonsystemeverytobroadcastarepacketsRIPdefault,Bybroadcast.
theuseyouIf sourcegateways theingatewaysthetoonlysentareupdatesstatement,

gateway_list.

traceoptions trace_options
page).manthisofsubsectionOptionsTracethe(seeRIPforoptionstracingtheSpecifies

protocol(OSPF)FirstPathShortestOpen
OSPFprotocol.link-stateor(SPF)firstpathshortestaisprotocolrouting(OSPF)FirstPathShortestOpen

autonomoussingleainroutersbetweeninformationroutingdistributesthatprotocolgatewayinterioranis
twoleastathasthatnetworkEachrouters.manyhavethatnetworkscomplexforsuitableisOSPFsystem.

afloodsrouterdesignatedTherouter.designatedback-upaandrouterdesignatedahasroutersattached
conceptrouterdesignatedTheresponsibilities.specialotherhasandnetworktheforadvertisementlink-state

network.aonrequiredadjacenciesofnumberthereduces

)5(GATED-CONFIG)5(GATED-CONFIG

SR346 – 2014



abstracted,isareasbetweenpassedinformationRoutingareas.intogroupedbetonetworksallowsOSPF
listedroutes,oftypesdifferentfourusesOSPFtraffic.routinginreductionsignificantaallowingpotentially

havepathsIntra-areaexternal.2typeandexternal,1typeinter-area,intra-area,preference:oforderin
Autonomousandareas;OSPFotherindestinationshavepathsinter-areaarea;samethewithindestinations

asOSPFintoimportedRoutesAS.thetoexternaldestinationstoroutesareroutes(ASE)ExternalSystem
OSPFtocomparabledirectlyaremetricsexternalwhosepeersfrombetosupposedareroutesASE1type

metrics.OSPFtocomparablenotaremetricswhosepeersforusedareASEs2Typemetrics.

theintoimportedalwaysareroutesinter-areaandintra-OSPF gated preferenceawithdatabaserouting(8)
theofviolationabewoulditOSPF,area’stheinfullyparticipatenotdidrouterOSPFanIf10.of

othergivecanyouAlthoughthis.overridecannotyoutherefore,protocal;theupdatewoulditprotocol,
so.donotshouldyouexplicitly,valuespreferencelowerroutes

messages.link-statusdelivertopossiblewhenusedarealsocapabilitiesmulticastHardware

logicallybemustareasAll0.0.0.0.identifierwithareathearea,backbonethebyconnectedareareasOSPF
theallowsOSPFflexibility,maximumpermitToexception.noisbackbonetheandcontiguous,

reality.physicalthedespitecontiguousappeartoareabackbonetheenabletolinksvirtualofconfiguration

aondefinedareparametersconfigurationMostparameters.area’sthatonagreemustareaaninroutersAll
configuration.area’sthatonagreemustareaantobelongthatroutersAllbasis.areaper

ospf Statement
theforsyntaxThe ospf follows:statement

{[off|on|no|yesfosp
{tsauldef

eencferpre preference ;
tcos cost ;

]as[tag tag ;
etyp 1 | 2 ;

;}
itlimortexp routes ;

alervintortexp time ;
onspticeotra trace_options ;

eythkrauitomon authkey ;
aare(|nekbobac area {)

pehtyaut 0 | 1 ;plesim|enon|
tcos[bstu cost ;]

{kswornet
network ;
network kmas mask ;
network nklemas number ;

thos host ;
;}

{stsbhostu
host tcos cost ;
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;}
aceerfint interface_list st[co; cost {]
interface_parameters

;}
aceerfint interface_list st[coastadcbronon cost {]

valterlinpol time ;
{sterrou

gateway ;]legibeli[
;}

interface_parameters
;}

only:Backbone
dorighbneinkllituavir router_id eatarnsitra area {

interface_parameters
} ;

} ;
} ;]

thearefollowingThe interface_parameters ofclassanyonthemspecifymayYoupreviously.toreferred
theunderdescribedaretheyandinterface, interface clause.

;eabldis|bleena
valtertinsmiranret time ;

laytdensitra time ;
tyoripri priority ;

lrvanteloihel time ;
valterdindeaterrou time ;

yhkeaut auth_key ;

defaults
thespecifyparametersThese defaults theintoroutesASEOSPFimportingwhenused gated routing(8)

thefromroutesexportingandtable gated ASEs.OSPFintotablerouting(8)

preference preference
The preference theinprotocolsotherfromrouteswithcompeteroutesOSPFhowdetermines
gated 150.isvaluedefaultThetable.routing

cost cost thefromroutenon-OSPFaexportingwhenusediscostThe gated OSPFintotablerouting
exporttheinvaluethisoverrideexplicitlymayYou1.isvaluedefaultTheASE.anas

policy.
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tag [ as ] tag
whichbutuse,notdoesprotocolOSPFthethatfieldtag32-bitahaveroutesASEOSPF
gatewayexterioranwithinteractingisOSPFWhenroutes.filtertousemaypolicyexport

thecase,whichininformation;pathASpropagatetousedbemayfieldtagtheprotocol, as
thisomityouIfinformation.ofbits12tolimitedistagthebecausespecifiediskeyword

0.tosetistagtheparameter,

1type  2 thefromexportedRoutes gated ASEs.1typebecomingtodefaultOSPFintotablerouting
policy.exporttheinitoverrideandheredefaultthischangeexplicitlymayYou

ratethoseadjustToflooded.areASEswhichatratethelimitmustyouOSPF,ofnaturetheofBecause
parameters:twofollowingtheuselimits,

exportinterval time
intofloodedandgeneratedareadvertisementslink-stateASEofbatchaoftenhowSpecifies

second.peronceisdefaultTheOSPF.

exportlimit routes
100.isdefaultThebatch.eachinfloodedandgeneratedareASEsmanyhowSpecifies

traceoptions trace_options
OSPF-theandsubsectionOptionsTracetheSeeOSPF.foroptionstracingtheSpecifies

options.tracingspecific

monitorauthkey authkey
theusingqueriedbemaystateOSPF ospf_monitor nonstandardsendsutilityThisutility.

fromresponsetextageneratewhichpackets,OSPF gated arerequeststhesedefault,By(8).
matchmustrequestsincomingtheconfigured,iskeyauthenticationanIfauthenticated.not

ofactthebutstate,OSPFanchangecannotpacketsThesekey.authenticationspecifiedthe
resources.systemusecanOSPFquerying

areabackbone  area
moreconfigureyouIfarea.OSPFoneleastatintorouterOSPFeachconfiguremustYou

byonlybackbonetheconfigurecanYoubackbone.thebemustoneleastatarea,onethan
theusing backbone asitspecifycannotyoukeyword; 0area athavemustareaEach.

abemayinterfacebackboneTheinterface.oneleast virtuallink.

0authtype  1  none  simple
areatheininterfaceEacharea.perschemeauthenticationanspecifiesOSPF

differentausemayitalthoughschemeauthenticationsamethisusemust
authenticationkey arevaluesvalidcurrentlyThe. none (0 nofor)

orauthentication, simple (1 authentication.passwordsimplefor)

stub [cost cost]
A stub aspecifyyouIfroutes.ASEnoaretherewhichinoneisarea cost,

cost.specifiedthewithareatheintoroutedefaultainjecttousedisthis
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networks The networks fallthatLSAsIntra-areaarea.anofscopethedescribeslist
inter-areaasareasotherintoadvertisednotarerangesspecifiedthewithin

asadvertisedarerangesspecifiedtheInstead,routes. networksummary
asadvertisedarealsorangeanyintofallnotdothatLSAsInter-areaLSAs.

networkswell-designedonusefulveryisoptionThisLSAs.networksummary
areas.betweenpropagatedinformationroutingofamountthereducingin

stubhosts asadvertisedbeshouldthathostsattacheddirectlyspecifiesoptionThis
advertised.beshouldtheywhichwithcoststheandrouterthisfromreachable

runtodesirablenotisitwhichoninterfacespoint-to-pointspecifyshouldYou
OSPF.

(oneinterfaceloopbackthetoaddressadditionalanassigntousefulisalsoIt
theisaddressthisIfhost.stubaasitadvertiseandnetwork)127theonnot

routerbyroutersOSPFtoroutingenablesitID,routertheasusedonesame
onetoroutingthanreliablemoreisThisaddress.interfacebythanratherID,

reachable.bealwaysnotmaywhichaddresses,interfacerouters’theof

interface interface_list [cost cost]
aconfiguretousedisclauseinterfacetheofformThis broadcast (which

aorsupport)multicastIPrequires point-to-point theForinterface.
ofdescription interface_list onsectionthesee, interface_list specification.

ahasinterfaceEach cost tocrossmustpacketainterfacesallofcostsThe.
defaultThedestination.thattocostthegettosummedaredestinationareach

cost value.nonzeroanotherspecifymayyoubut1,is

interfaces:oftypesalltocommonareparametersInterface

retransmitinterval time
forretransmissionsadvertisementlink-statebetweensecondsofnumberThe

interface.thistobelongthatadjacencies

transitdelay time
overupdatelink-stateatransmittorequiredsecondsofnumberestimatedThe

interface.this transitdelay andtransmissionaccountintotakes
0.thangreaterbemustitanddelays,propagation

priority priority
thebecomingforprioritythespecifiesthat255and0betweennumberA

networkatoattachedrouterstwoWheninterface.thisonrouterdesignated
wins.priorityhighestthehasthatonetherouter,designatedbecometotryboth

designatedbecometoineligibleis0tosetpriorityrouterthehasthatrouterA
router.

hellointerval time
onsendsrouterthethatpacketsHellobetweenseconds,intime,oflengthThe

interface.the
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routerdeadinterval time
forheardnotispacketHellorouter’sneighboraIf time seconds, gated

down.isneighborthethatdeclares

authkey auth_key
infieldauthenticationtheverifyandgeneratetoauthenticationOSPFbyUsed

interfaceperaonkeyauthenticationtheconfigurecanYouheader.OSPFthe
1-to-8aperiods,byseparateddigitsdecimal8to1byspecifiedisItbasis.

byprecededstringhexadecimalbyte 0x doubleinstringcharacter1-to-8aor,
marks.quotation

interface interface_list nonbroadcast [cost cost]
aspecifytousedisclauseinterfacetheofformThis nonbroadcast interface

OSPFanBecausemedia.(NBMA)multiaccessnonbroadcastaon
broadcast aconfiguremustyoumulticasting,IPsupportmustmedia

IPsupportnotdoesthatEthernet)as(suchmediabroadcast-capable
interface.nonbroadcastaasmulticasting

standardprecedingtheofanysupportsinterfacenonbroadcastA interface plusclauses,
interfaces:nonbroadcasttospecificarethattwofollowingthe

pollinterval time
sentarepacketsOSPFneighbor,awithestablishedisadjacencyanBefore

specifiedtheatperiodically pollinterval.

routers neighborsOSPFdiscovertopacketsbroadcastsendcannotyoudefinition,By
Theneighbors.allconfiguremustyoutherefore,interface;nonbroadcastaon

eligibilitytheirofindicationanandneighborsmoreoroneincludeslistrouter
router.designatedabecometo

neighboridvirtuallink router_id transitarea area
area.backbonetheofconnectivityincreaseorestablishtousedarelinksVirtual

The neighborid theis router_id Thelink.virtualtheofendothertheof
transit area specifymayYousystem.thisonconfiguredbemustalsospecified

thebydefinedparametersinterfacestandardall interface virtualaonclause
link.

optionsTracing
thesupportsOSPFflags,traceOSPF-specificfollowingthetoadditionIn all, ospf and, protocol flags.

The protocol transitions.machinestateneighborandinterfacetracesflag

follows:asareflagstraceOSPF-specific

lsabuild creationAdvertisementStateLink

spf calculations(SPF)FirstPathShortest

lsatransmit transmission(LSA)AdvertisementStateLink

lsareceive receptionLSA
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theusingbyoptionstracingpacketfollowingthemodifymayYou update flag:

hello OSPF HELLO reachability.neighbordeterminetousedarewhichpackets,

dd databases.OSPFsynchronizetousedarewhichpackets,DescriptionDatabaseOSPF

request databases.OSPFsynchronizetousedarewhichpackets,RequestStateLinkOSPF

lsu databases.OSPFsynchronizetousedarewhichpackets,UpdateStateLinkOSPF

ack databases.OSPFsynchronizetousedarewhichpackets,AcknowledgmentStateLinkOSPF

redirect Statement
theforsyntaxThe redirect follows:statement

{[f|of|on|noyesctirered
eencferpre preference ;

aceerfint interface_list ;
aystewdgastetru gateway_list ;

;]}

ICMPtolistentoisdefaultthestatement,thisomityouIfto.listenedareredirectsICMPwhetherControls
disabled,areredirectsICMPWhenexists.interfaceonethanmoreandenabledisRIPunlessredirects,

gated processesalwayskernelthebecausekernel,thefromredirectsofeffectstheremoveactivelymust
redirects.ICMP

30.ispreferencedefaultThe

StatementsRoute
The static thatroutesstaticthedefinesstatements gated singleAuses.(8) static canstatement

Theroutes.ofnumberanyspecify static controlbeforeandstatementsprotocolafteroccurstatements
theinstatements gated.conf ofnumberanyspecifymayYoufile. static containingeachstatements,

canvaluespreferencebetterhavethatprotocolsotherfromRoutesdefinitions.routestaticofnumberany
routes.theseoverride

{ticsta
st(ho host (|tauldef|) network sk(ma[ mask enskl(ma|) number )])

yewagat gateway_list
efacter[in interface_list]
cerenefe[pr preference]

n]tai[re
l]talins[no

;]onsptic_oati[st
network sk(ma[ mask enskl(ma|) number aceerfint]) interface

cerenefe[pr preference]
n]tai[re

l]talins[no
;]onsptic_oati[st

;}
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host host gateway gateway_list
network ([ mask mask )  ( masklen number ]) gateway gateway_list

gatewaydefault gateway_list

gateways.moreoronethroughroutestaticadefinesItstatement.statictheofformgeneralmosttheisThis
theofmoreoronewheninstalledareroutesStatic gateways attacheddirectlyonavailablearelisted

multipathofnumberthebylimitedaretheyavailable,isgatewayeligibleonethanmoreIfinterfaces.
four).currentlyisparametertimecompile(thissupporteddestinations

follows:asareroutesstaticforParameters

interface interface_list
ofoneonaretheywhenonlyvalidconsideredaregatewaysparameter,thisspecifyyouWhen

theofdescriptiontheForinterfaces.these interface_list onsectionthesee, interface_list
specification.

preference preference
routethishowcontrolspreferenceTheroute.staticthisofpreferencetheselectsoptionThis

60.ispreferencedefaultTheprotocols.otherfromrouteswithcompetes

retain Usually, gated tableforwardingkernelthefromroutesinterfaceexceptroutesallremoves(8)
theusemayYoushutdown.gracefuladuring retain routesstaticspecificpreventtooption

whenavailableisroutingsomethatensuretousefulisThisremoved.beingfrom gated(8)
running.notis

noinstall andtableforwardingkerneltheininstalledispreferencelowestthewithroutetheTypically,
specifyyouWhenprotocols.othertoexportedroutetheis noinstall notisitroute,aon

toeligiblestillisitbutactive,isitwhentableforwardingkerneltheininstalledbetoeligible
protocols.othertoexportedbe

network ([ mask mask )  ( masklen number )] interface interface
networkmultipleofsupportprimitiveforusedisthatrouteinterfacestaticadefinesformThis

Theinterface.oneonaddresses preference, retain and, noinstall theareoptions
previously.describedassame

follows:asareoptionsStatic

admmtu number
toroutetheforsize(mtu)unittransmissionmaximumtheSets number.

genmask mask
toroutetheformaskgenerationtheSets mask.

gid grouplist
inspecifiedgroupsthethatroutetheRestricts grouplist use.can

netmask mask
toroutethefornetmasktheSets mask netmask.thespecifyingofformobsoleteanisThis.

service tos
Specifies tos service.oftypeIPtheas
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tosmatch forspecifiedserviceoftypethematch)is,(thatrequestexplicitlymustclientathatIndicates
it.usetoablebetoroutethe

releasefutureainimplementedbemayTheytable.routetheoneffectnohaveoptionsstaticfollowingThe
system.operatingUNICOStheof

hopcount number
toroutetheforof)destinationthetohopsgatewayof(numberhopcounttheSets number.

expire number
toroutetheforseconds)(inlifetimetheSets number.

lock changes.furtheragainstlockedbemustoptionnextthethatIndicates

lockrest furtheragainstlockedbemustroutetheforspecifiedoptionsremainingallthatIndicates
changes.

mtu number toroutetheforsizeunittransmissionmaximumtheSets number.

recvpipe number
toroutetheforproductdelay-bandwidthinboundtheSets number.

rtt number toroutethefortimeround-tripestimatedtheSets number.

rttvar number
toroutetheforvariancetimeround-tripestimatedtheSets number.

sendpipe number
toroutetheforproductdelay-bandwidthoutboundtheSets number.

ssthresh number
toroutetheforlimitbuffergatewayoutboundtheSets number.

StatementsControl
The import and export andpeersprotocolroutingfromroutesofimportationcontrolstatements

followingtheInpeers.protocolroutingtoroutesofexportation import and export formats,statement
tokentheofusethe all for interface_list allowed.notisittherefore,redundant;is

The import syntax:followingthehavecanstatement
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;cttriresectdir|reriptoproortimp

ectdir|reriptoproortimp
cerenefe[pr preference {]

import_list
;}

aceerfintectdir|reriptoproortimp interface_list ;cttrires

aceerfintectdir|reriptoproortimp interface_list
cerenefe[pr preference {]

import_list
;}

yewagatectdir|reriptoproortimp gateway_list ;cttrires

yewagatectdir|reriptoproortimp gateway_list
cerenefe[pr preference {]

import_list
;}

g[taefasosptoproortimp ospf_tag ;cttrires]

g[taefasosptoproortimp ospf_tag]
cerenefe[pr preference [{]

import_list
} ;]

anspecifyyouIf ospf_tag otherwise,considered;arespecificationtagthatmatchingroutesonlyspecification,
number.quaddottedaorhexadecimal,decimal,abemayspecificationtagOSPFAnconsidered.istagany

tospecificmostprocessedaretheyprotocol,atorelevantstatementimportonethanmorespecifyyouIf
theinspecifiedordertheinthenprotocol),andinterface,gateway,RIP,forexample,(forspecificleast

file.configuration

statementimportThe restrict ignored.betostatementimportthebylearnedroutescausesparameter
The preference statement.importthisfromlearnedroutesofpreferencethespecifiesparameter

anofformattheisfollowingThe import_list:

dest_mask cerenefe[pr|t]ricest[[r preference ;]]

An import_list twoofonespecifymayYoumask).optional(withdestinationsmoreorzeroofconsists
parameters: restrict specificaorimported,beingfromdestinationsofsetapreventto preference

destinations.ofsetthisfor
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anofcontentsThe import_list aremasksspecificmostthehavethatentriesthatsointernallysortedare
whichinorderThefirst.examined dest_mask matter.notdoesspecifiedareentries

isroutethefound,ismatchnoIfmatch.aforscannedislistimportthelist,importanspecifyyouIf
Andiscarded. restrictall list.importaninassumedisentry

The export formats:followingthehavecanstatement

;cttriresriptoproortexp

ctri[meriptoproortexp metric {]
export_list

;}

aceerfintriptoproortexp interface_list ;cttrires

aceerfintriptoproortexp interface_list
ctri[me metric {]

export_list
;}

yewagatriptoproortexp gateway_list ;cttrires

yewagatriptoproortexp gateway_list
ctri[me metric {]

export_list
;}

g[ta]1|2pe[tyefasosptoproortexp ospf_tag ;cttrires]

g[ta]1|2pe[tyefasosptoproortexp ospf_tag]
st[co ospf_cost {]

export_list
;}

Theinterface.orgateway,protocol,destinationatoroutesdistributesstatementexportThe restrict
exported.beingfromstatementexportthebyspecifiedroutesthepreventsparameter
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offormatThestatement.exportthebydistributedarethatroutestheofsourcethespecifieslistexportThe
follows:listexportan

ictatt|srec|diriptopro
ctri[me|]ictstr[re metric {[]

announce_list
;]}

aceerfintictatt|srec|diriptopro interface_list
ctri[me|]ictstr[re metric {[]

announce_list
;]}

yewagatriptopro gateway_list
ctri[me|]ictstr[re metric {[]

announce_list
;]}

ctri[me|]ictstr[refosptopro metric {[]
announce_list ;
;]}

ricmet|ictstr[reefasosptopro metric {[]]
announce_list ;
;]}

topro proto tag tag
ctri[me|]ictstr[re metric {[]

announce_list
;]}

Anconsidered.bewilltaganyotherwise,considered;bewilltagthatwithroutesonlytag,aspecifyyouIf
31-aislistexportanontagOSPFAnhexadecimal.ordecimalabemaystatementexportanontagOSPF

route.thatonany)(ifpresenttagtheagainstmatchedisthatnumberbit

tospecificmostprocessedaretheyprotocol,atorelevantstatementexportonethanmorespecifyyouIf
theinspecifiedordertheinthenprotocol),andinterface,gateway,RIP,forexample,(forspecificleast

file.configuration

exportAnroutes.ownitsexportsalsoRIPprotocols.alltoexportedareroutesinterfacedefault,By
aonlyhasthatspecification restrict changecannotYouexported.beingfromdefaultstheseprevents

ignored.silentlyisitmetric,thisoverridetotryyouifroutes;ownitsforusesRIPmetricthe
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currentlyareTagstags.andpathsAStoreferrthatlistsimportforprotocolanyspecifymayYou
routes.ASEOSPFforonlymeaningful

An announce_list twoofonespecifymayYoumask).optional(withdestinationsmoreorzeroofconsists
parameters: restrict setthisformetricspecificaorexported,beingfromdestinationsofsetapreventto

destinations.of

dest_mask [[ cttrires ]  [ ricmet metric ;]]
...

anofcontentsThe announce_list aremasksspecificmostthehavethatentriesthatsointernallysortedare
whichinorderThefirst.examined dest_mask matter.notdoesspecifiedareentries

omityouIf announce_list anlist,announceanspecifyyouIfannounced.aredestinationsall, all
restrict ofequivalenttheislistannounceemptyanTherefore,assumed.is restrictall .

throughroutes)staticexample,(forinterfaceloopbacktheofhopnextaspecifythatroutesannounceTo
notisRIPformetricdefaultasettingclause;exporttheinlevelsomeatmetricthespecifymustyouRIP,

sufficient.

FILES

/etc/gated.conf

ALSOSEE

netstat thein(1B) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

setlogmask (see(3C) syslog thein(3C) ManualReferenceLibrariesSystemUNICOS ResearchCray,
SRpublication – 2080

arp(8), gated(8), ifconfig thein(8) ManualReferenceCommandsAdministratorUNICOS Cray,
SRpublicationResearch – 2022

ProtocolInformationRouting 1058RFC,

2versionProtocolInformationRouting 1388RFC,

2versionProtocolFirstPathShortestOpen 1583RFC,

INFORMATIONCOPYRIGHT

rightsallUniversity,Cornell19921991,1990,CopyrightisdocumentationassociatedandsoftwareThis
reserved.

reserved.rightallCalifornia,ofUniversitytheofRegents1988CopyrightisthatcodecontainsdaemonThis
Park,CollegeMaryland,ofUniversityThe19911990,1989,CopyrightisthatcodecontainsalsoIt

rightsallAssociates,D.L.S.1991Copyrightisthatcodecontainsalsoandreserved;rightsallMaryland,
reserved.
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NAME

gettydefs – byusedsettingsterminalandSpeed getty

IMPLEMENTATION

systemsY-MPCRAY

DESCRIPTION

The /etc/gettydefs thatinformationcontainsfile getty terminalandspeedtheupsettouses(8)
terminals.IOSforusedishandlingterminalofmethodThisline.aforsettings

theininformationThe gettydefs (usuallypromptlogintheofappearancethespecifiesalsofile login:
default).by

theinentryEach /etc/gettydefs format:followingthehasfile

label# initial-flags # final-flags # login-prompt #next-label

formtheofcharactersquotedcontaincanfieldsvariousTheline.blankabyfollowedisentryEach b\ ,
n\ or, c\ aswellas, \nnn; nnn asarefieldsvariousThecharacter.desiredtheofvalueoctaltheis

follows:

label whichagainstString getty baudtheoftenisThisargument.seconditsmatchtotries(8)
(seebenotneeditbut1200)example,(forruntosupposedisterminalthewhichatrate

ofdefinitionthe next-label terminals.IOSoneffectnohavesettingsSpeed).

initial-flags Initial ioctl notistypeterminalaifsetbewillterminalthewhichtosettings(2)
tospecified getty theinthoseassametheareflagsThese(8). sys/termio.h include

inrequiredisflagspeedtheonlyUsually,file. initial-flags The. getty program(8)
flags.othertheofmosthandlesandmodeinputrawtoterminalthesetsautomatically

The initial-flag untileffectinremainsettings getty executes(8) login(1).

final-flags theasvaluessametheacceptflagsThese initial-flags beforejustsetareand getty(8)
executes login Therequired.againisflagspeedThe(1). SANE handlesflagcomposite

areterminalandprocessorthethatsosetbemustthatflagsothertheofmost
specifiedcommonlyTwoprotocol.samethetoaccordingcommunicating final-flags are

TAB3 andspaces,asterminalthetotabssendwhich, HUPCL onlinetheuphangswhich,
close.finalthe

login-prompt whichinfields,precedingtheUnlikeprompt.logintheasprintedisfieldentireThis
logintheinincludedisitignored,ischaracter)newlineortab,space,(aspacewhite

field.prompt

next-label aoftypingthebyindicatedspeed,desiredthespecifynotdoesentrythisIf break
character, getty withentrytheforsearches(8) next-label itsas label theupsetsandfield

aformtofashionthisinlinkedisspeedsofseriesaUsually,settings.thoseforterminal
which300,tolinkedisturninwhich1200,tolinkedis2400example,forset;closed

2400.tolinkedisfinally
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If getty ofentryfirsttheargument,secondawithoutcalledis(8) gettydefs themakingthusused,is
ofentryfirst gettydefs ifusedisalsoItentry.defaultthe getty specifiedthefindcannot(8) label If.

the gettydefs intobuiltisentryonemissing,isitselffile getty 9600(atterminalaupbringwillthat(8)
Bd).

amodifyorcreateyouAfter gettydefs throughitrunfile, getty theusingby(8) -c tooption(check)
exist.errorsnothatensure

FILES

/etc/gettydefs byusedinformationterminalofFile getty(8)

/usr/include/sys/termio.h byusedStructure ioctl devicesterminaltocallssystem(2)

ALSOSEE

termio(4)

login thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

ioctl thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

getty thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

group – filegroup-informationtheofFormat

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/group group:usereachforinformationfollowingthecontainsfile

• nameGroup
• passwordEncrypted
• (GID)IDgroupNumeric
• grouptheinallowednamesuseroflistComma-separated

The group nextthefromseparatedisgroupeachcolons;byseparatedarefieldsThefile.ASCIIanisfile
character.newlineaby udbgen theininformationthematchtofilethismaintainsautomatically(8) udb(5)

tosetalwaysisitbutcompatibility,forpresentisfieldpasswordThefile. *.

theinresidesfileThis /etc example,forused,becanitthatsopermissionreadgeneralhasanddirectory
names.toIDsgroupnumericmapto

NOTES

notdoesResearchCraybutsystem,operatingUNICOStheunderavailableisfieldpasswordencryptedThe
it.support

lengthlinethekeepTousers.manybysharedgroupsforlongverybecomecannamesuseroflistThe
reasonable, udbgen 400aboutoflistmembershipmaximumahasthatfilegroupthegenerates(8)

list.theofremaindertheholdtocreatedarelinesadditionallength,thisexceedslistgrouptheIfcharacters.
ForID.groupandnamegroupidenticalthewithbeginwillandadjacentbewilllinesadditionalThe

groupforlistgrouptheifexample, gr1 GIDwith 123 thatlines,threeoccupytoenoughlongwere
follows:asappearwouldfilegrouptheoffragment

0sr16,uusrr4,,ussr32,uusrr1,:us123:*:gr1
05sr14,ur10,us103usr02,sr11,ur10:us123:*:gr1

70sr53,ur56:us123:*:gr1

shortashowsexample(thecharacters400aboutofconsiststhatlistgroupahavewouldlinestwofirstThe
islimit400-characterThelist.theofremaindertheofconsistwouldlinefinaltheandbrevity)forlist

400exceedtolengththecausesthatnametheofendtheatbrokenislinethebecauseapproximate
characters.

theUnlike /etc/passwd theupdatemustyoufile, /etc/group IDsgroupnewincludetomanuallyfile
updateyouWhennames.groupand /etc/group thethatensure, udbgen running,notisutility(8)

because udbgen tochangesanyoverwritewould /etc/group.
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FILES

/etc/group informationgroupusercontainsthatFile

ALSOSEE

acid(5), passwd(5), udb(5)

udbsee thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

getgrent thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

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

hosts, hosts.bin – databasenamehostnetworkContains

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/hosts Thenetwork.TCP/IPtheonhostsknownlocallyallofdatabasethecontainsfile
/etc/hosts.bin theofversionbinarytheisfile hosts thefile; mkbinhost it.createscommand(8)

officialtheaddress,Internethost’sthe(optional),typenetworkthecontainshouldlineonehost,eachFor
isfieldtypenetworktheforvaluerecognizedThename.hosttheforexistthataliasesanyandname,host

inet Acharacters.taband/orblanksofnumberanybyseparatedareItemsdefault).(the # symbol
theuseyouwhencomment;aofbeginningtheindicates # ignorefilethesearchthatroutinesthesymbol,

Theline.theofendthetoupcharactersadditional hosts youiftherefore,sequentially;searchedisfile
areothersallandusedisentryfirsttheaddress,Internetgivenawithnamehostonethanmorespecify

conventionaltheinaddressesnetworkInternetSpecifyignored. "." theusingnotation,(dot) inet_addr
library,manipulationaddressInternetthefromroutine inet .(3C)

(commentorline,newtab,blank,athanothercharacterprintableanycontaincannamesHost #).

NOTES

inroutineslibraryAll gethost theofexistencetheforcheck(3C) /etc/hosts.usenamed itIffile.
(seeservicenamedomaintheusetheyexists, resolver lookups;addressandnamehostperformto(3C))

usetheyotherwise, hosts.bin frominformationgetroutineslibrarytheexist,notdoesitIfexists.itif
hosts When. /etc/hosts runshouldyoumodified,is mkbinhost updateto /etc/hosts.bin.

TCP/IPofimplementationssomebecausenames,hostsinletterslowercaseanduppercasebothusingAvoid
names.hostmixed-casehandlecannot
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EXAMPLES

aninentriesofexampleanisfollowingThe /etc/hosts file:

#
sesresaddnelhanERcHYP#

#
tine01-sn101sn1.5xc40.084.
tineel-nobelnob.0x130.084.

#
sesresaddeternEth#

#
etelnnob.12.9#19

stlhomaielnob71.1.9.192
gerran81.1.9.192

lps91.1.9.192
sol01.2.9.192

FILES

/etc/hosts network.TCP/IPonhostsknownofnamescontainsthatFile

/etc/hosts.bin ofversionBinary /etc/hosts file.

/etc/hosts.usenamed (servicenamedomainonturnsfilethisofexistenceThe named lookup)
addresses.andnameshostfor

ALSOSEE

gethost(3C), gethostinfo(3C), inet(3C), resolver thein(3C) LibrariesSystemUNICOS
ManualReference SRpublicationResearchCray, – 2080

mkbinhost(8), named thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

hosts.equiv – autologinremotevalidatingforinformationpublicContains

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/hosts.equiv and .rhosts fordatabaseauthenticationremotetheprovidefiles
rlogin(1B), remsh(1B), rcp and(1), rcmd fileusingis(NQS)SystemQueuingNetworktheIf(3C).

theusewillalsoitvalidation, /etc/hosts.equiv aIffile. .nqshosts willNQSexist,notdoesfile
theuse .rhosts usersTrustedtrusted.consideredarethatusersandhostsremotespecifyfilesThefile.

Thepassword.asupplyingwithoutsystemlocaltheaccesstoallowedare ruserok (seeroutinelibrary()
rcmd theusingbyprogramsforprocedureauthenticationtheperforms(3C)) /etc/hosts.equiv and
.rhosts Thefiles. /etc/hosts.equiv canusersindividualbutsystem,entirethetoappliesfile

owntheirmaintain .rhosts directories.hometheirinfiles

security,systemmaintainTomechanism.authenticationuserpassword-basedstandardthebypassfilesThese
files.thesemaintainingandcreatingwhencaretakemustyou

allowedbeshouldhostremoteafromuserremoteawhetherdeterminesprocedureauthenticationremoteThe
thechecksfirstprocedureThisuser.localdifferent)(possiblyaassystemlocaltheaccessto

/etc/hosts.equiv thechecksthenandfile .rhosts foruserlocaltheofdirectoryhometheinfile
andaccess,allowexplicitlywhichentries,positivebecanfilestheseinEntriestried.beingisaccesswhom

positivematchingaassoonassucceedsauthenticationTheaccess.denyexplicitlywhichentries,negative
isentrymatchingnoiforfoundisentrynegativematchingawhenfailsprocedureThefound.isentry

matchingbothcontainsfiletheifimportant;becantherefore,entries,oforderThefile.eitherinfound
procedureauthenticationremotetheIfprevail.willfirstappearsthatentrytheentries,negativeandpositive

thefails, remsh and(1B) rcp thebutfail,programs(1) rlogin standardthetobackfallscommand(1B)
procedure.loginpassword-based

theBoth /etc/hosts.equiv and .rhosts entryEachentries.one-lineoflistaasformattedarefiles
form:followingthehas

hostname [username]

hostthefromusersused,isformfollowingtheIf hostname systemtheaccessmaytheyis,thattrusted;are
system.remotetheonhavetheyasnameusersametheusingby

hostname

thebothinformthisusemayYou /etc/hosts.equiv and .rhosts files.

usertheform,followingtheinislinetheIf username hostthefrom hostname system:theaccesscan

usernamehostname

individualinformthisusemayYou .rhosts differentaassystemtheaccesstousersremoteallowtofiles
theinusedisformthisIfuser.local file/etc/hosts.equiv userthe, username accesstoallowedis

user.localanyassystemthe
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abyprecededareandaccessdisallowentriesNegative – byaccessdisallowsformfollowingThesymbol.
userthe username hostthefromonly hostname:

hostname – username

hostthefromaccessalldisallowsformfollowingThe hostname:

– hostname

anusehosts,allorusersallmatchTo * enteringexample,Forsymbol. * tohostanyfromuseranyallows
Enteringname.usersametheunderinlog * username usertheallows username remoteanyfromaccess

Enteringhost. hostname * ain .rhosts hostremotethefromuseranyallowsfile hostname theaccessto
whoseinusertheassystem .rhosts appeared.entrythefile

inentriespositiveuseshouldYou /etc/hosts.equiv aincludethat username extremewithfield
Becausecaution. /etc/hosts.equiv of,groupaorone,allowcanentriesthesesystemwide,applies

problem.securityabecanThisuser.localanyassystemthetoaccessusersremote

NOTES

user’sthebothinentryanrequirecanconfigurationsystemtheuser,theauthenticateTo .rhost and
/etc/hosts.equiv name.userlocalthematchtonameuserremotetherequiremayalsoitandfiles,

FILES

/etc/hosts.equiv hostremoteaforname(s)containsthatFile

/etc/udb namesuserremotecontainsthatFile

ALSOSEE

rhosts(5)

rcp(1), remsh(1B), rlogin thein(1B) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011

rcmd thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

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

GuideUser’sNetworkTCP/IP SGpublicationResearchCray, – 2009

GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304

GuideAdministrator’sNQEandNQSUNICOS SGpublicationResearchCray, – 2305
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NAME

inetd.conf – fileconfigurationsuper-serverInternet

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/inetd.conf super-serverInternetthebyusedinformationconfigurationthecontainsfile
Therequests.serviceincomingforlistenswhichfile,configuration inetd bootatinvokediscommand(8)

time.

execution,Upon inetd isdefault,bywhich,fileconfigurationafrominformationconfigurationitsreads
/etc/inted.conf eachforentrieswithfile,configurationtheoffieldeachforentryanbemustThere.

abydenotedareCommentsspace.aortababyseparatedfield "#" line.aofbeginningtheat

follows:asarefileconfigurationtheoffieldsThe

nameservice thatservicesoftypesseveralareThere inetd start:can standard, TCPMUX and, RPC.
The nameservice theinservicevalidaofconsistsfield /etc/services portaorfile

thewhichonnumber inetd internalForrequests.incomingforlistencandaemon
inentryfirst(theservicetheofnameofficialthebemustnameservertheservices,

/etc/services For). TCPMUX theofvaluetheservices, nameservice ofconsistsfield
stringthe tcpmux serviceThename.servicelocally-chosentheandslashabyfollowed

inlistednames /etc/services nametheand help uniquechoosetoTryreserved.are
yourfornames TCPMUX andnameorganization’syourwiththemprefixingbyservices

Fornumber.versionawiththemsuffixing RPC services, nameservice theofconsists
RPC nameservice versionofrangeaornumberversionaeitherandslashabyfollowed

(e.g.,numbers rstat/2-4).

typesocket values:followingtheofonebeShould

dgram datagramaissocketthethatIndicates

raw rawissocketthethatIndicates

rdm messagedeliveredreliablyaissocketthethatIndicatesimplemented)(Not

seqpacket socketpacketsequencedaissocketthethatIndicatesimplemented)(Not

stream stream.aissocketthethatIndicates TCPMUX usemustservices stream.

protocol theingivenasprotocolvalidThe /etc/protocols usuallyisProtocolfile. tcp or
udp. TCPMUX usemustservices tcp services,RPCFor. protocol stringtheofconsists
rpc example,Forprotocol.theofnametheandslashabyfollowed rpc/tcp indicates

mechanism.transportitsasprotocolTCPtheusingisserverRPCanthat
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wait|nowait ahaveshouldsockets(otheronlysocketsdatagramtoapplicableisentryThis nowait
sosocketthefreesthusandpeeritstoconnectsserverdatagramaIfspace).thisinentry

that inetd andserver,multithreadedaisitsocket,theonmessagesfurtherreceivecan(8)
theuseshouldit nowait entry.

timeeventuallyandsocketaondatagramsincomingallprocessthatserversdatagramFor
auseshouldandsingle-threadedisservertheout, wait entry. talk ofexampleanis

server.datagramoftypelatterthe

The tftpd establishesthatserverdatagramaisitexception;anisserver
aslistedbemustitrace,aavoidTopseudo-connections. wait firstthereadsserverthe;

allowtoexitsandforksthenandsocket,newacreatespacket, inetd newforcheckto
servers.newspawntorequestsservice

TCPMUX usemustservices nowait.

user thewithuseraassociatingByrun.shouldserverthewhomasusertheofnameUser
Theroot.thanpermissionlessgivenbecanserversdaemon, ftp, telnet, shell and,

login thepermission;rootneedservers finger and tftp aasrunbeshouldservers
capability.limitedwithuser

programserver thatprogramtheofnamePath inetd socket.itsonfoundisrequestawhenexecutewill
If inetd beshouldentrythisinternally,servicethisprovides internal.

argumentsprogramserver
thetoArguments exec withstartingcall,system(2) argv theofnametheiswhich[0],

program.

CAUTIONS

useshouldyoureasons,securityFor fingerd disableandprioritylimitedwithuseraas(8) tftpd(8).

TCPMUX

thedescribes1078RFC TCPMUX protocol: "A TCP sendsIt1.portTCPonhostforeignatoconnectsclient
line-feedcarriage-returnabyfollowednameservicethe <CRLF> sensitive.caseneverisnameserviceThe.

acknowledgement,negative(-)or(+)positiveindicatingcharactersingleawithrepliesserverThe
awithterminatedexplanation,ofmessageoptionalanbyfollowedimmediately <CRLF> wasreplytheIf.

closed.isconnectiontheotherwisebegins;protocolselectedthepositive, " thepassedisprogramThe TCP
1.and0descriptorsfileasconnection

theIf TCPMUX awithbeginsnameservice "+", inetd Thisprogram.theforreplypositivethereturns
usethatprogramsinvoketoyouallows stdin/stdout them.incodeserverspecialanyputtingwithout

nameservicespecialThe help causes inetd listto TCPMUX inservices inetd.conf.
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EXAMPLES

sampleaisFollowing inetd.conf servicestheexample,thisInfile. uucp, tftp, comsat, talk and,
ntalk typesocketassociateditswithlistedisserviceEachout.commentedbeenhaveandneedednotare

protocols.andtypessockettoreferenceaasexamplethisuseprotocol;and

#
seabadatntiourafigconversereternInt#

#
dftptpdc/f/ettrooaitnowtcpeamstrftp

dnetteletdelnc/t/ettrooaitnowtcpeamstrnettel
drshshdc/r/ettrooaitnowtcpeamstrllshe

dginrloindlogc/r/ettrooaitnowtcpeamstrinlog
ecdrexcdexec/r/ettrooaitnowtcpeamstrcexe

s.rieentpwtmspd’uuctwan’tdonyouifcp""uuruseasRun#
pduucducpc/u/ettrooaitnowtcpeamstrcp#uu

dgerfinerdingc/f/etodynobaitnowtcpeamstrgerfin
pdtftdftpc/t/etptfttwaiudpamdgrtp#tf
satcomatomsc/c/ettrootwaiudpamdgrtmsa#co

kdtaldalkc/t/ettrootwaiudpamdgrlk#ta
lkdntakdtalc/n/ettrootwaiudpamdgralk#nt

alerninttrooaitnowtcpeamstroech
alerninttrooaitnowtcpeamstrdcardis
alerninttrooaitnowtcpeamstrnrgecha
alerninttrooaitnowtcpeamstretimday
alerninttrooaitnowtcpeamstretim
alerninttrooaitnowtcpeamstrmuxtcp
alerninttrootwaiudpamdgroech
alerninttrootwaiudpamdgrdcardis
alerninttrootwaiudpamdgrnrgecha
alerninttrootwaiudpamdgretimday
alerninttrootwaiudpamdgretim

#
:taxsynevicserMUXTCP#

#
edataten/d/bistgueaitnowtcpeamstrate/+dmuxtcp

ooknebphoooknebphoin/l/bocar/l/usstgueaitnowtcpeamstrkbooone/phmuxtcp
#
#

:taxsynesvicserRPC#
gs><ar>amethn<paer><us>ags<flo>rot/<prpc>ypet_tcke<sos>ver>/<rogc_p<rp#

tedpdaypueddatpupc/y/ettrootwaip/tcrpceamstr/1tedpdaypu
atdrsttdstac/r/ettrootwaip/udrpcamdgr4/2-atdrst

dersrusrsdusec/r/ettrootwaip/udrpcamdgr-2d/1ersrus
aydsprydprac/s/ettrootwaip/udrpcamdgr/1aydspr
lldrwadallc/w/ettrootwaip/udrpcamdgr/1lldrwa
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FILES

/etc/inetd.conf configurationsuper-serverInternetthebyusedinformationconfigurationContains
file

/etc/protocols protocolsvalidtheLists

/etc/services servicesvalidLists

ALSOSEE

protocols(5), services(5)

fingerd(8), inetd(8), tftpd thein(8) ManualReferenceCommandsAdministratorUNICOS Cray,
SRpublicationResearch – 2022

1078:RFC (TCPMUX)MultiplexerServicePortTCP
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NAME

infoblk – tableinformationLoader

SYNOPSIS

<infoblk.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The segldr and(1) ld thebuildcommands(1) infoblk normalallintotableinformationloader
ofcontentsTheprograms.executable _infoblk programofdateandtimetheaboutinformationprovide

withincontentstabletheaccessToon.soandusage,memoryprogram’stheofstructureandsizecreation,
namestructureglobalCtheuseprogram,the _infoblk follows:as,

lk;fob_inkoblinfuctstrernext

/*
arybinryeveinsputLDRSEGchwhi,ureuctstrkoblinfthe*

lk)fob_inbyedencfer(re*
*/

{koblinfuctstr
*/letablkfob_inofnsiover/*7;:ersi_vedignuns
*/sedunu/*24;:edignuns
*/gflantioeragensresaddlfil/*1;:i_aedignuns
*/koblinfindsworofno./*32;en:i_ledignuns

*/lk"fob"in-enamletab/*;[8]amei_nrcha
*/umckscheletab/*m;ksui_cglon
*/onaticremgraproofedat/*;[8]atei_drcha
*/onaticremgraproofetim/*;[8]imei_trcha
*/mgraprogtineragenofenam/*8];id[i_prcha
*/mgraprogtineragenofnsiover/*8];vr[i_prcha
*/etimntioeragenatnsiover.O.S/*;[8]svri_orcha
*/ampesttimonaticre/*dt;i_uglon
*/asaredizeialnitunilfiltoueval/*;illi_fglon

*/sresaddebasaarettex/*32;e:basi_tedignuns
*/sresaddebasaareadat/*32;e:basi_dedignuns

*/gthlenntiosecttex/*32;:leni_tedignuns
*/gthlenntiosecadat/*32;:leni_dedignuns
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*/gthlenntiosecbss/*32;:leni_bedignuns
*/gthlenntiosectosezer/*32;:leni_zedignuns

*/ionansexporebefgthlenntiosecadat/*32;n:aledati_cedignuns
*/gthlenorymemallocY-2CRA/*32;n:mlei_ledignuns

*/gthlenorymemaryiliaux/*32;n:mlei_aedignuns
*/pheaofsresaddebas/*32;e:basi_medignuns

*/esizphealtiaini/*32;t:inii_hedignuns
*/entremincphea/*32;:inci_hedignuns

*/esizckstaltiaini/*32;t:inii_sedignuns
*/entreminccksta/*32;:inci_sedignuns

*/sresaddstfirletabUSX/*32;:sxfi_uedignuns
*/sresaddtlasletabUSX/*32;:sxli_uedignuns

*/sresaddckbloinggettarehinmac/*32;r:tpti_medignuns
*/sresaddtlisryentionansexp/*32;r:mpti_cedignuns

*/gthlenv/enargedsav/*32;n:nlei_eedignuns
*/0)yntlrre(curntepointnmeiroenv/*32;r:npti_eedignuns

*/letabSGRE$SEtorntepoi/*32;r:gpti_sedignuns
*/sedunu/*32;:edignuns

*/esizckstaltiainiktasvesla/*32;:stkaski_tedignuns
*/uevalentremincktasvesla/*32;r:incaski_tedignuns

*/1dworuevalruse/*1;seri_uglon
*/2dworuevalruse/*2;seri_uglon

};

FILES

/usr/include/infoblk.h fileincludetableinformationLoader

ALSOSEE

ld(1), segldr thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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NAME

inittab – forScript init process(8)

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/inittab forscripttheisfile init bydispatchedProcessesspawner.processgeneralthe(8),
init UNICOStheforshelltheandlevelsrunmultiusertheforrequireddaemonsthetypically,are,(8)

console.system

The inittab format:followingthehavethatentriesposition-dependentofcomposedisfile

id: rstate: action: process

(backslashahowever,entry;eachdelimitscharacternewlineA \ aindicatescharacternewlineapreceding)
incommentsinsertmayYoupermitted.areentryeachforcharacters512toUpentry.theofcontinuation

the process theusingfield, sh size)entrymaximumthethan(otherlimitsNocomments.forconvention(1)
theinentriesofnumbertheonimposedare inittab follows:asarefieldsentryThefile.

id uniquely.entryanidentifytousedcharactersfourtoOne

rstate system;theofconfigurationaislevelrunAprocessed.bewillentrythiswhichinlevelRun
thatprocessEachexist.toprocessesofgroupselectedaonlyallowslevelruneach init(8)

modeMultiuserexist.toallowedisitwhichinlevelsrunmoreoroneassignedisspawns
0fromrangesthatnumberabyrepresentedarelevelsrunThelevels.runsevenofconsists

thein1ahavethatentriesonly1,run-levelinissystemtheifexample,For6.through rstate
processed.arefield

When init theinentryanhavenotdothatprocessesalllevels,runchangetorequestedis(8)
rstate (signalwarningasentarelevelruntargettheforfield SIGTERM seconds20allowedand)

(signalkillabyterminatedforciblybeingbefore SIGKILL).

The rstate levelrunonethanmoreselectingbyprocessaforlevelsrunmultipledefinecanfield
level,runaspecifynotdoyouIf6.through0fromcombinationanyin action thisontakenis

6.through0levelsrunallforprocess

(valuesotherThree a, b and, c theinappearcan) rstate runtruenotaretheythoughevenfield,
theinvaluesthesehavethatEntrieslevels. rstate thewhenonlyprocessedarefield

telinit (seeprocess(8) init levelruncurrenttheof(regardlessrunbetheythatrequests(8))
longasforonlystatestheseinissystemthethatinlevelsrunfromdifferTheysystem).theof

anthatprocessAstates.thewithassociatedentriesallexecutetotakesitas a, b or, c
whenkillednotisstartscommand init inlineitsifonlykilledisItlevels.changes(8)

/etc/inittab markedis off thein action fromentirelydeletedislineitsfield,
/etc/inittab or, init state.single-usertheintogoes(8)
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action theinprocessthetreattohowspecifyfieldthisinKeywords process field. init recognizes(8)
actions:followingthe

boot The init thereadingwhenonlyentrytheprocessescommand(8) inittab
time;bootatfile init itsforwaitnotdoesandprocessthestarts(8)

dies,processtheWhentermination. init thisForit.restartnotdoes(8)
meaningful,betoinstruction rstate ofmatchaordefaulttheeitherbeshould

oflevelrunthe init anforusefulisactionThistime.bootat(8)
system.theofreboothardwareafollowsthatfunctioninitialization

bootwait The init thereadingwhenonlyentrytheprocessescommand(8) inittab
time;bootatfile init termination.itsforwaitsandprocessthestarts(8)

dies,processtheWhen init it.restartnotdoes(8)

generic asendsitsession,loginnewainitiatesprocessdaemonprivilegedaWhen
torequest init thethrough(8) /etc/initreq file).special(FIFOpipe

andhost,remoteassociatedtheused,betoterminaltheincludesrequestThis
theinspecifiedIDgenericthe id Thefield. init thatverifiescommand(8)

inittab specifiedthewithlineacontains id thethatandfield rstate field
Thenlevel.runcurrenttheincludes init theonprocessloginastarts(8)

terminal.specified

initdefault The init initiallyisitwhenonlyactionthiswithentryanscanscommand(8)
invoked; init tolevelrunwhichdeterminetoexists,itifentry,thisuses(8)

theinspecifiedlevelrunhighestthetakingbythisdoesItinitially.enter
rstate theIfstate.initialitsasthatusingandfield rstate theempty,isfield

0123456;asinterpretedislevelrun init usecanYou6.levelrunenters(8)
the initdefault thatspecifytoentry init theinstartshould(8)

Ifstate.single-user init anfindnotdoes(8) initdefault inentry
/etc/inittab thefromlevelruninitialanrequestsalsoit, /dev/syscon

time.rebootatterminal

ldsynctm theSets ldsynctminit systemthedetermineswhichvariable, ldsync
Theinterval. process details,Forseconds.inspecifiedisentrythisforfield

see ldsync(8).

off running,currentlyisentrythiswithassociatedprocesstheWhen init(8)
(signalwarningthesends SIGTERM forciblybeforeseconds20waitsand)

(signalkilltheusingbyprocesstheterminating SIGKILL theWhen).
nonexistent,isprocess init entry.theignores(8)

once thematchesthatlevelrunaenteringOn rstate entry,thefor init starts(8)
dies,processtheWhentermination.itsforwaitnotdoesandprocessthe

init stillisprocessthelevel,runnewaenteringonIf,it.restartnotdoes(8)
restarted.benotwillprogramthechange,run-levelpreviousafromrunning
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ondemand theforsynonymareallyisinstructionThis respawn isItaction.
toidenticalfunctionally respawn tokeyworddifferentagivenisitbut,

thewithonlyusedisThislevels.runfromitdivorce a, b or, c values
theindiscussed rstate description.field

respawn exist,notdoesprocesstheIf init waitnotwillitprocess;thestartwill(8)
thescantocontinuewillitis,(thatterminationprocessfor inittab file).

dies,processtheWhen init exists,currentlyprocesstheIfit.restarts(8)
init thescantocontinuewillandnothingdowill(8) inittab file.

sleeptime theSets sleeptimeinit systemthedetermineswhichvariable, sync
Theinterval. process details,Forseconds.inspecifiedisentrythisforfield

see sync(1).

sysinit The init accesstotryingbeforetypethisofentriesexecutescommand(8)
whichfordevicestheonlyinitializetoentrythisuseshouldYouconsole.the

init level;runaforaskmight(8) init theseforwaitsandexecutes(8)
continuing.beforeentries

timezone theofcontentsThezone.timelocalsystemwidetheSets process arefield
thesettoused TZ forformattheofdefinitionaForvariable.environment

TZ see, ctime The(3C). timezone thefollowshouldentry
initdefault entry.

wait thematchesthatlevelruntheenteringOn rstate entry,theof init starts(8)
Whiletermination.itsforwaitsandprocessthe init runsametheinis(8)

theofreadssubsequentalllevel, inittab causefile init thisignoreto(8)
entry.

process aisfieldthisinentryAn sh Theexecuted.betocommand(1) init theprefixescommand(8)
entire process thewithfield exec forkedatoitpassesandstring(2) sh asprocess

’exec-csh command’ legalanyTherefore,. sh theinappearcansyntax process field.
thewithcommentsinsertcanYou #comment syntax.

EXAMPLES

anofexampleanisfollowingThe inittab U.S.A.:theinzonetimecentraltheinMinnesotaforentry

T6CDCST=TZ:neezotim::tz

The init allthatsoon,soandtheirs,toitpasstheychildren,itstovaluethispassescommand(8)
thistoaccordingtimetheinterpretprocesses inittab entry.

The sleeptimeinit and ldsynctm Torespectively.seconds,120andseconds30todefaultvariables
createvariables,thesereset inittab following:theassuchentries

60:imeeptsle::st
180:tmynclds::lt

)5(INITTAB)5(INITTAB

SR– 3752014



precedingThe init theresetcommands(8) sleeptime and ldsynctm 180andseconds60tovariables
respectively.seconds,

FILES

/etc/initreq sessionloginnewainitiatingwhenusedPipe

/etc/inittab forScript init process(8)

/usr/include/initreq.h structurerequestofDefinition

ALSOSEE

sh(1), sync(1), who thein(1) ManualReferenceCommandsUserUNICOS publicationResearchCray,
SR– 2011

exec(2), open(2), signal thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

ctime thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

getty(8), init(8), ldsync thein(8) ManualReferenceCommandsAdministratorUNICOS Cray,
SRpublicationResearch – 2022

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

inode – formatInode

SYNOPSIS

<sys/types.h>#include
<sys/param.h>#include
<sys/ino.h>#include

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

thebydefinedstructureahassystemfileaindirectoryaorfileregularaforinodeAn sys/ino.h include
file.

forinodeanofstructureThe NC1FS follows:asissystemsfile

{enodcdiuctstr
*/de_mocdiofionansexpforedervRes/*8,:_1rvd_rscdituin
/e)*frellstisbit(4-efilofetypandemod/*,:24de_mocdi

g*/fladnceererefisurenatsigioncatifiMod/*1,:ref_mscdi
*/urenatsigioncatifiMod/*,:14_mscdi
*/0),00100>dholn(caefiltokslin#of/*;:17ink_nlcdi

*/d_uicdiofionansexpforedervRes/*8,:_2rvd_rscdituin
*/Dr-Iuseser’Own/*,:24d_uicdi
*/d_gicdiofionansexpforedervRes/*8,:_3rvd_rscdi
*/IDup-groser’Own/*;:24d_gicdi

*/id_accdiofionansexpforedervRes/*8,:_4rvd_rscdituin
*/Dt-IounAcc/*,:24id_accdi
*/bernumntioeragendeIno/*;:32n_gecdi

*/efiltheinesbytofberNum/*ze;_sicdiglon
*/urenatsigtrencurforsetoffioncatifiMod/*et;ffs_mocdiglon

*/tedocaalllyualactcksblo#of:tasQuo/*,:52sock_blcdituin
*/gflantstmeparcomedendextty:uriSec/*1,:mptco_excdi
*/edervresty:uriSec/*;:11vd1crs_secdi
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{onuni
*/].63[0.ifntstmeparCom/*;mpsllcsmaglon
*/oinfntstmeparcomty:uriSec/*rt;mpa_cocdi}

*/ellevtyurisecty:uriSec/*8,:leve_slcdituin
*/)etesol(obssclaityegrintty:uriSec/*8,:stcl_incdi
*/gstinsetgflaty:uriSec/*,:16gcfl_secdi
*/)etesol(obryegocatityegrintty:uriSec/*;:32ttca_incdi

*/attederiinhnssiomisPerty:uriSec/*ts;rmi_pecdiglon
*/e.timioncutexe/*

{onuni
*/rptocridesentExt/*dr;dadtdr_dad
*/rptocridesckBlo/*k;dblk_tdbl
*/onatilocACLty:uriSec/*l;_accdi}

*/usetotscbimfroiontitpartNex/*8,:art_cpcdituin
*/up.gronelKerthebyedervRes/*8,:_5rvd_rscdi
*/keyon:atiigra-MDat/*;:48key_dmcdi

*/gsflantioocaallkloca-BDat/*4,:floc_alcdituin
*/quehnitecntioocaallkloca-BDat/*4,:loc_alcdi
*/tparperteocaalltocksbloofberNum/*,:24lks_cbcdi
*/De-Ihinmacon:atiigra-MDat/*;:32mid_dmcdi

*/cs)(seetimessAcc/*,:34cmse_atcdituin
*/)ecsnos(naetimessAcc/*;:30ectms_nacdi

*/cs)(seetimioncatifiMod/*,:34cmse_mtcdituin
*/)ecsnos(naetimioncatifiMod/*;:30ectms_nmcdi

*/cs)(seioncatifimoddeinotlasofeTim/*,:34cmse_ctcdituin
)*/ecsnos(naioncatifimoddeinotlasofeTim/*;:30ectms_nccdi

*/rstecluhinwitentcemplaefilk,masbit/*;its_cbcdiglon
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{union
*/descriptorExtent/*daddr;daddr_t
*/descriptorBlock/*dblk;dblk_t

{structwhole;long
*/1half/*:32,oneuint
*/2half/*:32;two

{structhalf;}
*/1quarter/*:16,oneuint
*/2quarter/*:16,two
*/3quarter/*:16,three
*/4quarter/*:16;four

{structquarter;}
*/1eighth/*8,:oneuint
*/2eighth/*8,:two
*/3eighth/*8,:three
*/4eighth/*8,:four
*/5eighth/*8,:five
*/6eighth/*8,:six
*/7eighth/*8,:seven
*/8eighth/*8;:eight

eighth;}
*/locatorsallocationFile/*cdi_addr[8];}
*/8>benotmustNC1NADDRfor#defineThe/*

*/inuseforgroupKernelthebyReserved/*cdi_rsrvd[5];long
*/UNICOS.ofreleasesfuture/*
*/thesewhengivenbewillnotificationNo/*

versions*/futurebyemployedbewillwords/*
*/UNICOS.of/*

*/structurelockSFSforReserved/*cdi_slock[2];long

*/use.siteforreservedWord/*cdi_sitebits;long
};

FILES

/usr/include/sys/ino.h definitionstructureInode

/usr/include/sys/types.h filedefinitiontypesData
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ALSOSEE

fs(5), types(5)

stat thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

ipc – structureaccess(IPC)communicationInterprocess

SYNOPSIS

<sys/ipc.h>#include

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

theusemechanismsThree sys/ipc.h messages,(IPC):communicationinterprocessforfileinclude
type,structurecommonauseAllmemory.sharedandsemaphores, ipc_perm inusedinformationpassto,

operation.IPCanperformtopermissiondetermining

The ipc_perm members:followingthecontainsstructure

uid_tuid IDuserOwner’s
gid_tgid IDgroupOwner’s

dcui_tuid IDuserCreator’s
dcgi_tgid IDgroupCreator’s
emode_tmod permissionRead/write

The uid_t, gid_t, mode_t and, key_t indescribedasdefinedaretypes sys/types.h.

constants:followingtheforgivenareDefinitions

bits:Mode

IPC_CREAT exist.notdoeskeyifentryCreates

IPC_EXCL exists.keyifFails

IPC_NOWAIT wait.mustrequestiferroranReturns

Keys:

IPC_PRIVATE key.privateaSpecifies

commands:Control

IPC_GETACL list.controlaccessGets

IPC_RMID identifier.Removes

IPC_SET options.Sets

)5(IPC)5(IPC

SR– 3812014



IPC_SETACL list.controlaccessSets

IPC_SETLABEL label.securitySets

IPC_STAT options.Gets

ALSOSEE

msg(5), sem(5), shm(5), types(5)

ipcs thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

msgctl(2), semctl(2), shmctl thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,
SRpublication – 2012

ipc onlyOnline(7)
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NAME

iptos – databaseType-of-ServiceIP

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/iptos ProtocolInternettheforusednames(TOS)Type-of-Serviceofdatabasethecontainsfile
option.TOS(IP)

fornameprotocoltheentry,TOStheofnamethecontainsthatlinesingleaofconsistmustentryEach
Itemsentry.theforexistthataliasesanyandentry,theforvalueTOStheappropriate,isentrythewhich

Acharacters.taband/orblanksofnumberanybyseparatedare # remainingthethatindicatessymbol
filetheinlinesBlankfile.thesearchthatroutinesbyinterpretednotisandcommentaislinetheofportion

ignored.are

(commentorline,newtab,blank,athanothercharacterprintableanycontainmaynamesentryTOS #).

ofnameprotocolA * protocols.allforvalidisentrythethatindicatesasterisk)(one

ordecimal,(octal,numbersornamessymboliceitheroflistabemustentrytheforvalueTOSThe
byseparatedvalues,precedenceTOSorbitsoptionTOStocorrespondthathexadecimal) | symbols.

follows:asarebitsoptionTOSfornamessymbolicRecognized

00x0enon
00x1aydel
80x0thpuougthr
40x0tyiliiabrel
20x0ed1ervres
10x0ed2ervres

follows:asarevaluesprecedenceTOSfornamessymbolicRecognized

00xeltroconnet
00xcrolontetcernint

00xaecpic/crt
00x8eridvershofla

00x6shfla
00x4ateediimm
00x2tyoripri

00x0etinrou
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EXAMPLES

inentriestypicalshowsexamplefollowingThe /etc/iptos:

#
e:filsthiofmatFor#

sasealits-biTOStoProonatilicApp#
#

.termattsn’doeitnmea"*"bemayldfietoProThe#
#

thpuougthray|del,e.g,"|"ause,uesvalletipmulFor#
#

aydellowaydel*aydel
itybilliahrehigtyiliiabrel*tyiliiabrel
utghprouhthhigthpuougthr*thpuougthr

rcpchbatatak-dbulthpuougthrtcpadat
ptftchbatatak-dbulaydeludpadat

nettelginrloaydeltcpvectieraint
aydeludpvectieraint

enon*tpboo
rrveesenamaydeludpaindom
rrveesenamenontcpaindom

enonudpegp
aydeltcpolntr-coftp

thpuougthrtcpta-daftp
enonpicmrsrrop-eicm
enonpicmiesuerp-qicm

tedrouterrouteroutyiliiabrel*igp
enon*pnnt
aydeltcpmdp-csmt

thpuougthrtcpatap-dsmt
!!!tchswi’tcanyouifyonl#enontcptp#sm

tyiliiabreludppsnm
aydeludpptft
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FILES

/etc/iptos valuesTOSandnamesContains

ALSOSEE

gettos thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080
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NAME

issue – filemessageLogin

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/issue prompt.loginthebeforeprintedbewillthatusersinteractiveformessageacontainsfile
follows:asispromptlogindefaultThe

in:log

The issue byreadisthatfileASCIIanisfile login terminal.thetowrittenand(1)

NOTES

Originally, getty inmessagetheprinted(8) /etc/issue beforeoccurredthis; login duringexecuted(1)
induplicatedbeenhasfunctionalitythislogins,networkfacilitateTologin.interactivean login(1).

FILES

/etc/issue filemessageLogin

ALSOSEE

inittab(5)

login thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

getty thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

krb.conf – fileconfigurationKerberos

SYNOPSIS

/etc/krb.conf

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The krb.conf KerberostheandrealmKerberosthedescribesthatinformationconfigurationcontainsfile
realms.knownforservers(KDC)centerdistributionkey krb.conf realmlocaltheofnamethecontains

thename;realmaistokenfirstTheentries.hostandrealmindicatinglinesbyfollowedline,firstthein
wordsTherealm.thatforKDCarunninghostaofnamehosttheissecond serveradmin following

followingtheinasserver,databaseadministrativeanprovidesalsohostthethatindicatenamehostthe
example.

DUT.E.MIENAATH
verserinadmeduit.1.mos-berkerDUT.E.MIENAATH

eduit.2.mos-berkerDUT.E.MIENAATH
verserinadmdut.e.milcsos.berkerDUT.E.MILCS

ALSOSEE

krb.realms(5)

krb_get_krbhst(3K), krb_get_lrealm thein(3K) GuideUser’sKerberos publicationResearchCray,
SG– 2409

)5(KRB.CONF)5(KRB.CONF

SR– 3872014



NAME

krb.realms – filetranslationrealmKerberostoHost

SYNOPSIS

/etc/krb.realms

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The krb.realms servicesthefornamerealmKerberosthetonamehostafromtranslationaprovidesfile
notisfilethisused,beingisrealmsingleaonlywhichinconfigurationssimpleForhost.thatbyprovided

required.

forms:followingtheofoneinisfiletranslationtheoflineEach

host_ kerberosname _realm

domain_ kerberosname _realm

The domain_name formtheofbeshouldfield .XXX.YYY example,(for .LCS.MIT.EDU).

thematchesexactlynamehostaIf host_name theisrealmcorrespondingtheform,firsttheoflineainfield
matchesexactlydomainitsbutfile,theinnamehostanymatchnotdoesnamehostaIfhost.theofrealm

the domain_name host.theofrealmtheisrealmcorrespondingtheform,secondtheoflineainfield

name,hosttheofportiondomainthebetoconsideredishosttheofrealmtheapplies,entrytranslationnoIf
uppercase.toconverted

ALSOSEE

krb_realmofhost thein(3K) GuideUser’sKerberos SGpublicationResearchCray, – 2409
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NAME

ldesc – filedescriptordiskLogical

SYNOPSIS

sys/ldesc.h#include

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

oneformtofilesdiskspecialblockorcharactermoreoronecombinetousedisfiledescriptordisklogicalA
Thedevice.disklogical ldesc instructure /usr/include/sys/ldesc.h logicalthedefineswhich,

follows:asappearsfile,descriptor

{scldeuctstr
ic;magdwor

*/owbeltedliscessliof#/*s;icensldwor
*/icedevlicalog/64max/*];[4864]ce[slircha

};

*/dworicmag/*’IC!MAG’LDCAGILDMefin#de

characters.48toupofconsistmayeachnames;pathabsolute64toupcontaincanfiledescriptorlogicalThe
betosaidisnamepathabsoluteEach " membera " or " slicea " aremembersThedevice.disklogicaltheof

it.referencesthatdevicelogicaldevicespecialblockorcharacterthebyprescribedmanneraincombined

theusefile,descriptorlogicalacreateTo mknod follows:ascommand,(8)

odmkn member0Lname [ member2member1 .]..

FILES

/usr/include/sys/ldesc.h

ALSOSEE

dsk(4), ldd(4), pdd(4)

mknod thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

license.dat – applicationslicensedFLEXlmforfileconfigurationLicense

SYNOPSIS

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

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The license.dat network(FLEXlm)managerlicenseflexiblethethatinformationthecontainsfile
Thesite.particularaatavailablearethatlicensesthedeterminetousespackagelicensing license.dat

site.theforenabledfeaturesoflistanddaemons,vendoroflistnodes,serveroflistthecontainsfile
LicensetheFindingtheindescribedalgorithmanbyfilelicensethefindroutinesandprogramsFLEXlm

page.manthisofsectionFile

byfollowedlines,daemonmoreoronebyfollowedlines),(orlineserveraisfilelicensetheofformatThe
theinitemsdatafourfollowingtheonlychangecanadministratorsystemThelines.featuremoreorone

environment:theintofittosoftwarelicensedtheconfiguretoadministratortheallowingfile,license

• line(s)servertheonnamesNode

• line(s)servertheonnumbersPort

• line(s)daemontheonnamesPath

• line(s)daemontheonnamespathfileOptions

case-sensitive.isfilelicensetheindataThe

asexactlyitentershouldyouandcode,encryptionthecomputetousedisfilelicensetheindataotherAll
vendor.softwareyourbysupplied

theinlineEach license.dat Theline.thatoninformationtheidentifiesthatkeywordawithstartsfile
bemaykeyword SERVER, DAEMON or, FEATURE UNICOSassuchfeatures,node-lockedunlimitedOn.

required.notarelinesdaemonandserversystems,

LineServer
licensetheofnumberporttheandserverlicensetheofIDhostandnamenodethespecifieslineserverThe

(daemonmanager lmgrd indicateslineserveronethanmoreline;serveronehasfilelicenseaUsually,).
servers.redundantusingareyouthat

form:followingthehaslineserverThe

VERSER hostidnodename [port-number]
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arguments:followingtheacceptslineserverThe

nodename UNICOSthebyreturnedstringtheSpecifies hostname systemThecommand.(1)
thechangecanadministrator nodename field.

hostid thebyreturnedstringtheSpecifies lmhostid theofallfromIDshostThecommand.(1)
cannotadministratorsystemthetherefore,lines;featuretheintoencryptedarelinesserver

change hostid.

port-number TCPFLEXlmtheargument,thisomityouifuse;tonumberportTCPtheSpecifies
canadministratorsystemThedatabase.servicesnetworktheinpresentbemustservice

optionalthechange port-number selectadministratorssystemletswhichtime,anyatfield
orpackages,softwareservices,otherthewithconflictnotdoesthatnumberporta

islicensesResearchCrayfornumberportdefaultThesystem.theironvendorsFLEXlm
7169.

ordertheIfnode.mastertheasselectedisserverstheofoneservers,redundantmultiplehavethatsitesAt
bewilllisttheinserverfirsttheservers,redundantallforfileslicensetheinsametheislinesservertheof

master.thebewillfirstalphabeticallyisnamewhoseservertheotherwise,master;the

LineDaemon
form:followingthehaslinedaemonThepath.andnamedaemonthespecifieslinedaemonThe

MONDAE pathnamedaemon-name [options-file-pathname]

arguments:followingtheacceptslinedaemonThe

daemon-name systemthefile;theinfeature(s)servetouseddaemonvendortheofnametheSpecifies
changecannotadministrator daemon-name.

pathname canadministratorsSystemdaemon.thisforfileexecutablethetonamepaththeSpecifies
thechange pathname convenientanyindaemonvendortheplacethemletswhichfield,

location.

options-file-pathname
daemon.theforfileoptionsend-user-specifiedtheofnamepathfulltheSpecifies

thechangecanadministratorsystemThefile.optionsanrequirenotdoesFLEXlm
administratorsystemthethatoptionsvariousdescribeswhichfile,optionstheoflocation

the(seemodifycan license.options page).man(5)

LineFeature
aprogram,aofnamethebecanfeatureAlicensed.betofeaturetheofnamethedescribeslinefeatureThe

theseparatecanspaces)ortabsis,(thattypeanyofspacewhiteofamountAnyoption.ormodule,program
administratorsystemTheNOTE:line.aofcomponents cannot line.featuretheininformationthechange

form:followingthehaslinefeatureThe

ETURFEA codenlicexpdateversiondaemonname "vendor_string" [hostid]
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arguments:followingtheacceptslinefeatureThe

name cannotadministratorsystemthevendor;thebyfeaturethetogivennametheSpecifies
change name.

daemon specifiedTheline.daemontheinfoundalsodaemon;vendortheofnametheSpecifies
changecannotadministratorsystemThefeature.thisservesdaemon daemon.

version cannotadministratorsystemthesupports;licensethisfeaturetheofversiontheSpecifies
change version.

expdate neverlicensethe0,isyeartheIf7-may-1998).example,(fordateexpirationtheSpecifies
changecannotadministratorsystemTheexpires. expdate.

nlic tosetisusersofnumbertheIffeature.theforlicensesconcurrentofnumbertheSpecifies
noanduncountedarefeaturetheforlicensesthe0, lmgrd systemTherequired.is

changecannotadministrator nlic.

code theintoencodedisdatestartTheline.featuretheforpasswordencryptedtheSpecifies
systemThedifferent.bewilldatesstartdifferentwithcreatedcodesidenticalthus,code;

changecannotadministrator code.

"vendor_string" canstringThemarks.quotationdoubleinenclosedstring,vendor-definedtheSpecifies
systemTheignored).isspace(whitemarkquotationaexceptcharacters,64anycontain

changecannotadministrator "vendor_string".

hostid thebyreturnedstringtheSpecifies lmhostid command.(1) hostid theifonlyusedis
Numericcounted.isuseitsnotorwhetherhost,particularatoboundbewillfeature

hostid changecannotadministratorsystemThecase-insensitive.ares hostid.

FileLicensetheFinding
thereadthatprogramsMost license.dat (typicallyoptioncommand-lineaacceptfile -c youwhich),

notisitiffilelicensetheoflocationthespecifytousecan
/usr/local/flexlm/licenses/license.dat argument,command-lineaspecifynotdoyouIf.

theofvaluethe LM_LICENSE_FILE doyouIffile.licensethefindtousedbewillvariableenvironment
location,defaulttheargument,command-linetheoroptionthespecifynot

/usr/local/flexlm/licenses/license.dat used.bewill,

theusecanYou LM_LICENSE_FILE asfileslicensedifferentmanyasspecifytovariableenvironment
filelicensetheofallcontainsthatstringonetovariableenvironmentthesetshouldyouthis,doToneeded.

theusingexample,anisfollowingThecolons.byseparatedpaths csh shell:

atc.d/liu12t:/.dabarlm/lex2/f:/udatoo.l/focar/l/usILEE_FENSLICLM_envset

EXAMPLES

aofexampleAn license.dat twohasthatvendoroneforfilelicensetheillustratesitfollows;file
function:tosystemtheforrunningbemustwhichoftwoanynodes,serverthreeofsetaandfeatures

)5(LICENSE.DAT)5(LICENSE.DAT

SR392 – 2014



97163e9patVERSER
97161fbleeVERSER
97162a3ryterVERSER

lmrayc/c/etdylmcraMONDAE
""4F32EAB0308901EF1095-19jan01-001.0dylmcramgraproat_greETURFEA

""3A0798B1FE4560781095-19jan01-001.0dylmcraramrogr_pategreETURFEA

aofexampleAn license.dat follows:featuresnode-lockedunlimitedforfile

3e9""DF39048EUN547YHG9AWQ095ul-1-j001.0enon_nlnqsETURFEA
3e9""PX3W7EOEUN530YHG9AW3095ul-1-j001.0enon_flnqsETURFEA

3e9""090GVF867XGSE2693PJM095ul-1-j001.0enonnqxETURFEA
3e9""904BLM1109K72TTY52QD095ul-1-j001.0enononcETURFEA

3e9""3AJU7206ON8IOGCP3RD2095ul-1-j001.0enon_cdfsETURFEA
3e9""X5OMX13KP026LA104SJS095ul-1-j001.0enon_sdfsETURFEA

3e9""210TQE33NUK947A02YAP095ul-1-j001.0enonsfsETURFEA
3e9""7WUP0XZ4J830EOHS929B095ul-1-j001.0enontsrETURFEA

3e9""L3U002NJ3DE4MVCT070B095ul-1-j001.0enonARHEXETURFEA

FILES

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

ALSOSEE

lmgrd daemonslicenseFLEXlmupstartingaboutinformationfor(1)

license.options licensedFLEXlmforfileoptionsadministratorsystemtheaboutinformationfor(5)
theinapplications ManualReferenceFilesSpecialandFormatsFileUNICOS publicationResearchCray,

SR– 2014
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NAME

license.options – applicationslicensedFLEXlmforfileoptionsadministratorSystem

SYNOPSIS

/usr/local/flexlm/options/license.opt

IMPLEMENTATION

platformssupportedAll

DESCRIPTION

The license.opt thebysuppliedinformation(FLEXlm)managerlicenseflexibleoptionalcontainsfile
licensetheofbehaviorthetailortoinformationthisusecanYousite.end-usertheatadministratorsystem

information:followingthecontaincanfileoptionsThedaemons.

• informationlicenseReserved

• optionscontrolfileLog

• controltime-outLicense

• controlaccessLicense

awithbeginthatLines # comments.asthemusecanyouandignored,are

theinspecifiedbeenhasitifonlyactiveisitexists;fileoptionsthefornameorlocationdefaultNo
license.dat theinarelinesdaemonmultipleIfline.daemontheonargumentfourththeasfile
license.dat line.daemoneachforoneexist,canfilesoptionsmultiplefile,

(keywordawithstartslineeachoption;onecontrolsfileoptionstheinlineEach EXCLUDE, EXCLUDEALL,
GROUP, INCLUDE, INCLUDEALL, NOLOG, RESERVE or, TIMEOUT thatoninformationtheidentifiesthat)

systemtheline,nologtheusetotherefore,feature;atoreferfileoptionsaninlinestheofallNotline.
files.optionsseparateupsetmustadministrator

LineReserve
form:followingthehasituser;aforlicensesreserveslinereserveThe

EERVRES reservenametypefeaturenamenumlic

arguments:followingtheacceptslinereserveThe

numlic reserve.tolicensesofnumbertheSpecifies

featurename reserve.tofeaturetheSpecifies

type licenses;reservetowhichforuseroftypetheSpecifies type bemay GROUP, USER, HOST,
or DISPLAY.

reservename licenses.reservetowhichforgrouporusertheofnametheSpecifies
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theusingactivelynotisuserthatwhenevenuser;thattodedicatedareuseaforreservedlicensesAny
users.othertounavailablebewillitlicense,

LineNolog
thefromeventsspecificofloggingoffturnslinenologThe lmgrd linenologaSpecifyingcommand.(1)

growsfilelogthewhichincasesthoseinusefulbecanwhichfile,logthetooutputofamountthereduces
form:followingthehaslinenologThequickly.too

OGNOL what

argument:followingtheacceptslinenologThe

what off;turntowhatSpecifies what bemay IN (checkins), OUT (checkouts), DENIED (denied
orrequests), QUEUED requests).(queued

LineGroup
lines.excludeorinclude,reserve,inusethencanyouwhichusers,ofcollectionsdefineslinegroupThe

form:followingthehaslinegroupThe

UPGRO usernamelistgroupname

arguments:followingtheacceptslinegroupThe

groupname defined.beinggrouptheofnametheSpecifies

usernamelist group.thatinnamesuseroflisttheSpecifies

thebeforegroup;theintospecifieduserstheofalladdslinesgroupmultiplerelease,v3.0FLEXlmtheIn
concatenate.tolinesgroupmultipleallownotdodaemonsrelease,v3.0FLEXlm

LinesExcludeandInclude
oflisttheinaddressesInternetorusers,ofgroupdisplay,host,user,aspecifylinesexcludeandincludeThe

anSpecifyingfeature.theusetoline)exclude(onallowednotorline)include(onallowedarewhousers
inspecifiedusersthoseonlythus,feature;thatfromelseeveryoneexcludingofeffectthehaslineinclude

aforlineexcludetheinspecifieduserAnyfeature.thatusecanfeaturespecifiedaforlineincludethe
feature.thatusecannotfeaturespecified

form:followingthehavelinesexcludeandincludeThe

E]LUDEXC|DECLU[IN nametypefeature

arguments:followingtheacceptlinesexcludeandincludeThe

feature affected.beingfeaturetheofnametheSpecifies

type excluded;orincludedbetotypetheSpecifies type bemay USER, HOST, DISPLAY,
GROUP or, INTERNET.

name exclude.orincludetogrouporusertheofnametheSpecifies
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LinesExcludeallandIncludeall
usecanaddressesInternetorgroups,displays,hosts,users,whichspecifylinesexcludeallandincludeallThe
elseeveryoneexcludingofeffectthehaslineincludeallanSpecifyingsupports.daemonthisthatfeaturesall

Anyfeatures.daemon’stheusecanlineincludealltheinspecifiedusersthoseonlythus,features;allfrom
supports.daemonthisthatfeaturestheofanyusecannotlineexcludealltheinspecifieduser

form:followingthehavelinesexcludeallandincludeallThe

L]EALLUDEXC|LLDEACLU[IN nametype

arguments:followingtheacceptlinesexcludeallandincludeallThe

type excluded;orincludedbetotypetheSpecifies type bemay USER, HOST, DISPLAY,
GROUP or, INTERNET.

name exclude.orincludetogrouporusertheofnametheSpecifies

becanaddresstheofpartsandnotation,addressIPstandardtheinspecifiedisaddressInternetThe
follows:asisexampleAnsymbol.*awithwildcarded

.1200.9.192

.*200.9.192

offeaturestheusetonetwork192.9.200thefromusersonlyallowwouldlinefollowingtheexample,For
features:thesetoaccesshavenotwouldnetworkanotheronmachinesfromusersanydaemon;this

.*200.9.192ETERNINTLEALLUDINC

theandlinesexcludeallandincludeallThe INTERNET releasev2.4FLEXlmtheinonlyavailablearetype
later.or

LineTimeout
use.innotisitiflicensethelosewilluserawhichaftertimeidleminimumaupsetslinetimeoutThe
itkeeping(bylicenseawastingfromuserspreventtoadministratorsystemtheallowslinethisUsing
thehaslinetimeoutThelicense.awantselsesomeonewhenit)usingnotareuserswhenoutchecked

form:following

TEOUTIM idletimefeature

arguments:followingtheacceptslinetimeoutThe

feature feature.theofnametheSpecifies

idletime notdoyouIfreclaimed.islicenseinactiveanwhichaftersecondsofnumbertheSpecifies
(valuetime-outaspecify idletime feature.thatforexiststime-outnofile,optionsyourin)
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EXAMPLES

follows:fileoptionsanofexampleAn

patRUSEf11EERVRES
slesRUSEf11EERVRES
ryterTHOSf11EERVRES

UEDQUEOGNOL
bobRUSEf1ELUDINC

khanRUSEf1ELUDEXC
liesalRUSELEALLUDINC
oschaTHOSLEALLUDEXC

esjamardhowbobskerHacUPGRO
0360f1TEOUTIM

FILES

/usr/local/flexlm/options/license.opt
applicationslicensedFLEXlmforfileoptionsadministratorsystemoflocationDefault

ALSOSEE

lmgrd daemonslicenseFLEXlmupstartingaboutinformationfor(1)

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

)5(LICENSE.OPTIONS)5(LICENSE.OPTIONS

SR– 3972014



NAME

lnode – schedulerfair-shareforstructurelimitsuserKernel

SYNOPSIS

<sys/lnode.h>#include

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

kerneltheusesschedulerfair-shareThe lnode userawhilelimitsresourceper-usermaintaintostructure
Therunning.processeshas login theusingbylnodestheestablishescommand(1) limits callsystem(2)

islnodeAnsystem.thetoinlogsusernewawhen dead exits.lnodethattoattachedprocesslastthewhen
shrdaemon lnodes.deadremoves(8)

Theinformation.limitsresourceper-usercontainsthatentriesoftableamaintainskernelThe
kern_lnode thisusesschedulerfair-shareThetable.kernel’stheinentryeachdefinesstructure

users.activebyrunprocessesforlimitscheckandcalculatetoinformation

eachWithin kern_lnode thebydefinedsubentryaisentrystructure lnode subentryThestructure.
theTherefore,inactive).and(activeusersallforstoresandmaintainskernelthethatinformationcontains

user’sactiveAnactive.isuserthatwhetherondependslnodeuser’saofstructure lnode isstructure
theindefined kern_lnode kerneltheinlocatedisandstructure lnode user’sinactiveAntable. lnode

theindefinedisstructure lnode system.filetheinstoredisandstructure

theindefinedislnodeAn sys/lnode.h structurethefile;include lnode followingtheincludes
elements:
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{delnouctstr
*/enamrusequeunide-witemsys/*];[16amel_nrcha
*/enodsthioferownforuidlrea/*id;l_uint
*/upgroglinedusche’snodsthiforuid/*p;roul_gint
*/gsfla/*s;lagl_fglon
*/resshatedocaall/*es;harl_srtsho
*/doweallsescesproof#max/*it;liml_prtsho
*/csproallbybleusacksclimax/*it;liml_m_tmitmli
*/tzheringetbudcpuduse/*d;usepu_l_ce_ttim

S];YPEIMT_NLt[Limipull_ce_ttim
*/,absfortzheringetbudcpualtot/*
*/tsofanddhar/*
*/pntchk,ateminter:ionactcpudhar/*;ionactcpul_hint
*/uevalitlimcpuestlow/*;valpulowcl_le_ttim
*/tsofd,har,abse:typitlimcpuestlow/*;ypeputowcl_lint
*/edervRes/*];d[2rveesel_rglon
*/tscosedlatumuaccngayidec/*e;sagl_uatflo
*/tscosedlatumuaccmterglon/*ge;harl_catflo

};

theindefinedareflagsfollowingThe l_flags whenusefulbecanflagstheseofKnowledgefield.
thefromoutputexamining crash and(8) shrtree commands.(8)

*/tonceerereftlasifLIMEADL_Dforset/*020FTRELASefin#de
*/delnosthi/*
*/tlisiveactonisdelnosthi/*000010DELNOIVEACTefin#de
*/dngechaehavitslimsde’lnosthi/*000020TSIMIGDLCHNefin#de
*/m/ctheofreshaagetnotsdoedelnosthi/*000040REDSHANOTefin#de
*/delnor’susesthiforproul_guse/*0000010PSGROREERTDEFefin#de
*/elslevreshagtinnesforryentUDBsineDef/*00000010EROLDREHSHAefin#de

The l_charge thefromcomesfield shcharge chargeaccumulatedlong-termtheisitUDB;theinfield
group.wholetheforchargetherepresentsitleaders,groupForresources.ofconsumptionfor

The l_usage thefromcomesfield shusage resources.ofusagerecentrepresentsitUDB;theinfield
CPUtoentitledareownslnodethethatprocesseswhetherdeterminetofieldthisusesschedulerThe

resources.

(lnodekerneltheofpartislnodeAn kern_lnode temporaryholdsstructurelnodekernelThestructure.)
Theuser.thewithassociatedvaluesstaticaswellasuses,schedulerthethatvalues kern_lnode structure

fields:followingthecontains
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p;KL_*enodn_lkeructstrfedetyp

{enodn_lkeructstr
*/tlisiveactintnex/*t;nexkl_pKL_
*/tlisiveactinvpre/*v;prekl_pKL_
*/entparupgro/*;entparkl_pKL_
*/upgro’sentparintnex/*xt;gnekl_pKL_
*/upgrosthiofrtsta/*ad;ghekl_pKL_
*/ve)abo(asitslimthe/*kl;delnouctstr
*/upgrosthiforresshaaltot/*s;aregshkl_atflo
*/upgrosthiforreshaiveecteff/*;areeshkl_atflo
*/delnoforresshadisemalnor/*ms;norkl_atflo
*/msnorkl_/esagl_ukl./*ge;usakl_atflo
*/esag1/uofsum/*;usetotkl_atflo
*/delnoforeratscesproiveact/*e;ratkl_atflo
*/lereduschforaryportem/*p;temkl_atflo
*/ininglatumuacctcos/*t;coskl_int
*/iodpertrencur/*
*/reshaehinmaccamidyntrencur/*;arershkl_atflo
*/)_HZ(OSckscliCPUdhteeigunw/*;cpukl_int
*/duseespagofbernumualact/*e;muskl_int
/de*lnosthitoedachattsescespro/*nt;courefkl_int

*/delnosthitoedachattdeslno/*en;ldrchikl_int
*/delnosthionc’sprolenabrun/*n;nrukl_atflo
*/s)oupjgr(adtorfactmenustadj/*;adjkl_atflo

};

The kern_lnode thetree,theinlevelanyAttree.aintogethergroupedaretablekerneltheinstructures
byrepresentedresourcesgroup’stheofproportionthatislnodeindividualantoallocatedresourcesofshare

Thegroup.theinlnodesallofsharestotalthetoshareslnode’stheofratiothe l_group representsfield
lnode).parentsamethehavegroupainlnodes(Alllnode.individualanforlnodeparenttheofIDuserthe

byusedlnodeAntree.theoftoptherepresentstime,bootsystematinitializediswhichlnode,root’sThe
machine.theofshare0%awithtimebootatstartedisalsoprocessesidleall

inbitLASTREFtheexited,haslnodethereferencingprocesslasttheWhen l_flags thebyuseforsetis
limits set.isbitDEADGROUPthegroup,itsreferencingonelastthewaslnodethisIfcall.system(2)
The limits groups.deadcollectscallsystem(2)
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followingthebytickclockminoreachrecalculatedisprocessrunningeachofpriorityschedulingThe
(usagerecentThemethod. kl_usage rateprocessactiveuser’sthebymultipliedisprocessthefor)

(kl_rate process.theofstructuretheinprocesstheforpriorityschedulingthetoaddedisresulttheand)
lower(theprocesstheforvaluenicetheondependsthatamountanbydecaysvaluepriorityschedulingThis

theofstructurethetocopiedispriorityschedulingThedecay).theslowertheprocess,theofprioritythe
ofprioritytherecalculatesschedulerlow-level(Thescheduler.low-levelUNICOSthebyuseforprocess

value.)thisusingbyprocessnonrunningeach

FILES

/usr/include/sys/lnode.h structurelimitsuserKernel

ALSOSEE

share(5)

limits thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

shrdaemon(8), shrtree thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

AdministrationResourceUNICOS SGpublicationResearchCray, – 2302
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NAME

mailrc, mailx.rc – forfilesStart-up mailx(1)

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /usr/lib/mailx/mailx.rc and .mailrc programmailUNICOStheforfilesstart-uparefiles
mailx When(1). mailx file,systemafromcommandsreadsitinvoked,is(1)
/usr/lib/mailx/mailx.rc Thebasis.systemwideaonvariablesandparameterscertaininitializeto,
mailx calledfileafordirectoryhomeyourinlooksthenprogram(1) .mailrc if; .mailrc exists,
mailx file.thatincommandstheinreads(1)

Most mailx forcommandsappropriateandusefulmostThefile.start-upainsidelegalarecommands(1)
theininclusion .mailrc suchoflistAmessages.ofsendinganddisposition,display,themodifyfile

seecommands,validallofdescriptionandlistcompletea(forfollowscommands mailx(1)):

# line;Comment mailx line.theofresttheignores(1)

alias alias.anDeclares

alternates mail.youraccesscanthatnamesaccountalternativeLists

discard messages.infieldsheaderspecifiedofprintingSuppresses

group group.aDeclares

if (withprocessingconditionalAllows else and endif).

ignore messages.infieldsheaderspecifiedofprintingSuppresses

mbox messages.readofstorageforfileaSpecifies

set Sets mailx variables.environment(1)

unset Clears mailx variables.environment(1)

version theofversionthePrints mailx program.

followingThe mailx file:start-upainlegalnotarecommands(1) !, Copy, edit, followup,
Followup, hold, mail, preserve, reply, Reply, shell and, visual commandstheseofanyIf.

seecommands,theseofdescriptionaForignored.arefiletheinlinesremainingthefile,start-upainoccurs
mailx(1).

NOTES

ignored.betofiletheinlinesremainingthecausefilestart-upainerrorsAny

)5(MAILRC)5(MAILRC

SR402 – 2014



EXAMPLES

typicalaofexampleanisfollowingThe1:Example /usr/lib/mailx/mailx.rc file:

lmairivedeltoildmasenUse#
ildmasenib/r/l/usil=dmasenset

typicalaofexampleanisfollowingThe2:Example .mailrc file:

xmboME/$HOofendthetoessagmesendApp#
endappset

lmaigdinsennwheelintjecsubaforAsk#
derheasubaskset

lmaigdinreanwheonatiorminfderheaofngntipribleEna#
derheaset

eslin20toesizeenscrSet#
=20crtset

essagmesglonteinapagtoemorUse#
emorER=PAGset

lmaing.goioutindsenIlmaiofycopareSto#
il.maingtgo/ouOME=$Hordrecset

essagmesinldsfientaicerypladis’tDon#
tusStaToly-RepIn-de-IsagMeseDatedeivRecoreign

FILES

$HOME/.mailrc filestart-upPersonal

$HOME/mbox filestorageSecondary

*/tmp/R[emqsx] forfilesTemporary mailx

mailx*/usr/lib/mailx/mailx.help filesmessagehelp(1)

/usr/lib/mailx/mailx.rc filestart-upSystemwide

*/usr/mail/ filesstoragePrimary

ALSOSEE

mailx thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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NAME

MAKEFILE – sitecontainingFile – specific make rules(1)

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

The /etc/MAKEFILE definetousedandadministratorsystemsite’sabycreatedbecanfile make rules(1)
contentitsandadministrator,systemsitethebycontrolledisfileThissite.thetospecificenvironmentanfor

theinbecanmakefileuseraforallowedanythingunrestricted:is /etc/MAKEFILE file.
/etc/MAKEFILE permission.readworldhavemust

forusesTypical /etc/MAKEFILE builtmodifytorules,suffixnewaddtobewould – in make default(1)
ifexample,Fortargets.specialspecifytoorrules, /etc/MAKEFILE targetspecialthecontains .POSIX,

the make built(1) – Ifused.arerulesPOSIXdefaultin /etc/MAKEFILE targetspecialthecontains
.SUFFIXES allparameters),(without make andignored,arerulessuffixdefault(1) /etc/MAKEFILE can

rules.suffixofsetnewadefine

The /etc/MAKEFILE thelikemuchfunctionsfile make(1) include Thefile. /etc/MAKEFILE isfile
whenfilefirsttheasread make processed.aremakefilesusertheofanybeforeinvoked,is(1)

ignoretoneedmayUsers /etc/MAKEFILE rulesthewithworknotdomakefilespreexistingtheirif
indefined /etc/MAKEFILE ignorecanYou. /etc/MAKEFILE theusingby -l ofoption make(1).

EXAMPLES

exampleanisfollowingThe /etc/MAKEFILE rules:site-specificfollowingthespecifiesthat

• (rulesPOSIXRequire .POSIX:)

• (themechonotdobutcommandsExecute .SILENT:)

• (suffixesnewAdd .u.v)

• (suffixesexistingChange .c.o)

:SIX.PO
T:LEN.SI

.v.u:XESFFI.SU
v:.u.

$<mfro$*gettaroech
o:.c.

$@-o$<-cC)$(C
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FILES

/etc/MAKEFILE siteContains – defaultspecific make rules

ALSOSEE

make thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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NAME

masterfile – filedatamasterservernamedomainInternet

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

A masterfile theindefinedareZoneszone.afordataauthoritativecontainsthatfiletextais
named.boot zone),thefordataactualtheupmake(whichrecordsresourceofconsistsfilemasterAfile.

follows:asaredirectivesavailableThedirectives.additionaloptionalwith

$INCLUDE masterfile ofcontentstheIncludes masterfile file.mastercurrenttheofinterpretationthein

$ORIGIN domain Establishes domain domain.defaulttheas

format:followingthehasfilemastertheinrecordresourceEach

[name [] ttl] address_ recordclass _ datatype

name thenames,asusedWhenzone.currentthewithindefinedbeingnameDomain(Optional)
meanings:specialhavesymbolsfollowing

. domainCurrent

@ (domaindefaultCurrent $ORIGIN)

.. domainRoot

ttl recordresourcethistimeofamounttherepresentsthatnumberalive;toTime(Optional)
server.namethisqueriesthatservernameanotherbyvalidconsideredbemay

address_class eithertypically,used;addressingClass IN orclass)(Internet ANY classes).(all

record_type following:theincludetypesrecordvalidsomerecord;ofType

A machineaofAddress

CNAME nameaforaliasanSpecify

HINFO machineaaboutInformation

MB mailreceivesuserawhichatMailbox

MG listmailingaofMembership

MINFO informationmaintenancelistMailing

MR useraforaliasMail

MX hostanotherformailAccept

NS domainaforserverName

PTR domaintheinlocationanothertoPointer
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SOA zoneaforauthorityofStart

TXT dataText

WKS protocolgivenathroughaddressanatavailableServices

data byenclosedIftype.recordtheondependsrecordresourceaofportiondataThe
astakenislinetheofendtheotherwise,line;onethanmorespanmaydataparentheses,

theforformatsdatatheofexplanationcompleteaForrecord.resourcetheofendthe
seeuse,theirandrecords,resourcevarious Administrator’sFacilitiesNetworkingUNICOS

Guide SGpublicationResearchCray, – 2304.

EXAMPLES

hosts:twocontainsthatzoneadescribesthatfilemasterexampleanisfollowingThe

m.coaindomourNIGI$OR

(.comin.omaurdt.ohosin.adm.comin.omaurdt.ohosSOAIN@
ialSer;1

hresRef;0360
ryRet;300
ireExp;0000360

minuMin;0360
)

.comin.omaurdt.ohosNSIN
.comin.omaurdt.ohos0MXIN

.89.67.45123AIN

.89.67.45123AINthos
COSUNI8-12S/4y-2CraFOHININ

)FTPnetTel(TCP.89.67.45123WKSIN
thosMECNAINycra

.90.67.45123AINntiosta
XUNI1WS-Co.ceriGenFOHININ

)FTPnetTel(TCP.90.67.45123WKSIN
)Who(UDB.90.67.45123WKSIN

file:masterprevioustheinaddressesthereverse,inmaps,thatfilemasteraisfollowingThe
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AARPDR.-AD.IN123NIGI$OR

(.comin.omaurdt.ohosin.adm.comin.omaurdt.ohosSOAIN@
ialSer;1

hresRef;0360
ryRet;300
ireExp;0000360

minuMin;0360
)

.comin.omaurdt.ohosNSIN

.comin.omaurdt.ohosPTRIN8967.45.
.comin.omaurdn.otiostaPTRIN9067.45.

FILES

/etc/named.boot fileconfigurationservernameDomain

ALSOSEE

named.boot(5)

named thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304

)5(MASTERFILE)5(MASTERFILE

SR408 – 2014



NAME

mib.txt, snmpd.defs – agents,SNMPandapplicationsSNMPforbaseinformationManagement
respectively

SYNOPSIS

/etc/mib.txt

/etc/snmpd.defs

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The mib.txt and snmpd.defs networksimplethethatbaseinformationmanagementthedefinefiles
1155,RFCsseefile,thisofcontentstheofexplanationdetailedaForuses.(SNMP)protocolmanagement

The1213.and1212, mib.txt assuchapplicationsSNMPforinformationmanagementthedefinesfile
snmpwalk onmachinesotherinsupportagentsthatinformationadditionaladdtofilethischangecanYou.

network.the

Agent snmpd thefrominformationthisgets /etc/snmpd.defs ofversioncompiledaisfileThisfile.
shouldYousupports.agentthevariablestheonlydescribesthat(MIB)baseinformationmanagementthe

thechangenot snmpd.defs file.

FILES

/etc/mib.txt applicationsSNMPforMIBdefinesthatFile

/etc/snmpd.defs agentsSNMPforMIBdefinesthatFile

ALSOSEE

snmpd thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

12131212,1155,RFCs
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NAME

mnttab – formattablesystemfileMounted

SYNOPSIS

<mnttab.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/mnttab thebymountedarethatdevicesoftableacontainsfile mount Thecommand.(8)
mnttab thebydefinedasstructure,followingthehasfile mnttab.h file:include

tabmntuctstr
{

8],[12devmt_rcha
8];[12sysfilmt_

;flgro_mt_rtsho
e;timmt_e_ttim

;16]yp[fstmt_rcha
;28]s[1optmntmt_rcha

;}

theinfieldsThe mnttab meanings:followingthehavestructure

mt_dev (themountedisdevicethewhichondirectorytheofnameNull-padded pointmount ).

mt_filsys systemfileoninformationmoreForfile.specialmountedtheofnamerootNull-padded
seefiles,description AdministrationSystemUNICOSGeneral publicationResearchCray,

SG– 2301.

mt_ro_flg permissions.writeandreaddevice’sMounted

mt_time mounted.wasdevicetheDate

mt_fstyp ofonebecantypesystemfileThetype.systemfilethespecifiesthatstringNull-padded
following:the

NC1FS systemsPVPCrayonsystemfileUNICOS

SFS systemfilesharedUNICOS

NFS systemfileNFSUNICOS

/procPROC systemfile

/inodeINODE systemfile

seeinformation,moreFor fstab(5), proc and(4), inode(4).
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mt_mntopts Fortype.systemfiletheafterspecifiedoptionsmounttheoftextthecontainsthatArray
specificationsystemfiletheexample, NFS,timeo=7 valuetheplaces timeo=7 in

mt_mntopts aForspecified.istypessystemfileNFStheifonlyusedisfieldThis.
seeavailable,optionstheofdescription mount(8).

inentriesofnumbermaximumThe mnttab theonbasedis NMOUNT inlocatediswhichparameter,system
the config.h file;include NMOUNT allowed.devicesmountedofnumberthedefines

FILES

/etc/mnttab tabledeviceMounted

/usr/include/mnttab.h inentriesofStructure /etc/mnttab

ALSOSEE

fstab(5), proc(4)

mknod(8), mount thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

motd – daytheofmessagecontainsthatFile

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/motd arecontentsIts(MOTD).daytheofmessagethecontainsthatfileASCIIanisfile
bydisplayed /etc/profile or /etc/cshrc (see profile or(5) cshrc occursThisrespectively).(5),

theofexecutionthebeforesession,batchorinteractiveanofstarttheat .profile shellstandard(forfile
theorusers) .login and .cshrc users).shellC(forfiles

themodifyandcreatecanusersSuper /etc/motd ofmessagesshortcontainsitconvention,Byfile.
commonAusers.alltointerest motd theversion,systemoperatingandtypemachinethecontainsfile

availability.softwareofannouncementsandtime,downscheduledofmentionname,system

FILES

/etc/motd filedaytheofMessage

ALSOSEE

cshrc(5), issue(5), profile(5)

login thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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NAME

msg – structuresqueueMessage

SYNOPSIS

<sys/msg.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The msg structuretheofmembersandconstantthedescribespageman msqid_ds thein sys/msg.h
file.include

throughdefinedaretypesdatafollowingThe typedef:

msgqnum_t queue.messagetheinmessagesofnumbertheforUsed

msglen_t queue.messageainallowedbytesofnumbertheforUsed

aaslargeasleastatvaluesstorecanthattypesintegerunsignedaretypesThese shortunsigned type.

specified:becanflagoperationmessagefollowingThe

ORERR_NOMSG

ismessagethereceived,isspecifiedbufferthethanlargeristhatmessageathenandspecifiedisflagthisIf
received.notiserroranandtruncated

The msqid_ds members:followingthecontainsstructure
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{dsid_msquctstr
*/uctstrnsiomisperionratope/*rm;_pemsgrm_peipcuctstr

*/qonesagmesstfirtoptr/*t;irsg_f*msmsguctstr
*/qonesagmestlastoptr/*;astg_l*msmsguctstr

*/qonesbyt#trencur/*s;yte_cbmsg_tlenmsg
*/qonessagmesof#/*um;_qnmsgm_tqnumsg
*/qonesbytof#max/*s;yte_qbmsg_tlenmsg

*/sndmsgtlasofpid/*;pid_lsmsg_tpid
*/rcvmsgtlasofpid/*;pid_lrmsg_tpid

*/etimsndmsgtlas/*;ime_stmsge_ttim
*/ionansexpe_ttimforedervres/*d1;_pamsgglon

*/etimrcvmsgtlas/*;ime_rtmsge_ttim
*/ionansexpe_ttim/*d2;_pamsgglon
*/etimngechatlas/*;ime_ctmsge_ttim

*/ionansexpetim/*d3;_pamsgglon
*/aareeervres/*4];d4[_pamsgglon

};

The msgsnd and(2) msgrcv Therespectively.messages,thereceiveandsendtousedarecallssystem(2)
pid_t, time_t, key_t and, size_t theindescribedasdefinedaretypes sys/types.h file.

macros:asdefinedbemayalsoandfunctionsasdeclaredarefollowingThe

t(inctlmsgint msqid int, cmd *dsid_msquctstr, buf);
y_t(kegetmsgint key int, msgflag);
t(inrcvmsgint msqid *dvoi, msgp e_tsiz, msgsz,

intglon msgtyp int, msgflg);
t(insndmsgint msqid *dvoistcon, msgp e_tsiz, msgsz int, msgflg);

thefromsymbolstheofallincluded,isfileheaderthisWhen sys/ipc.h defined.bewillalsofile

ALSOSEE

ipc(5), types(5)

msgctl(2), msgget(2), msgrcv(2), msgsnd thein(2) ManualReferenceCallsSystemUNICOS Cray,
SRpublicationResearch – 2012

ipc onlyOnline(7)
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NAME

named.boot – fileconfigurationservernameDomain

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/named.boot theforinformationconfigurationinitialcontainsfile named server.namedomain
mastera(eitherlocationtheandauthorityhasserverlocalthewhichforzonesadministrativelistsfileThe

zone.eachfordataauthoritativethefindwillserverlocalthewhichatserver)anotherorfile

A named.boot fieldsmoreoroneandkeywordaofconsistthatlinescontainsthatfiletextaisfile
follows:asareformatstheirandlineskeywordLegalspaces.byseparated

oryectdir directory_name
hecac domain_ masterfilename

ymarpri domain_ masterfilename
aryondsec domain_ Internetname _address .].[. file

sderwarfor Internet_address .].[.
vesla;

The masterfile zone.associatedthefordataauthoritativecontainsthatfiletextaofnametheisargument
The masterfile seefile,thisofformattheForformat.filemasterstandardInternettheinspecifiedis
masterfile awithbeginsthatlineAny(5). ; alsolinesblankignored;isandlinecommentaissymbol

ignored.are

The directory Thisspecified.directorythetodirectoryworkingitschangetoserverthecausesline
ofprocessingcorrecttheforimportantbecancapability $INCLUDE files.zoneprimaryinfiles

The cache Itscache.back-uptheinplacedbewillfilemasterspecifiedtheindatathatspecifiesline
duringusednotiscacheThisservers.domainrootoflocationsassuchdataspecifytoisuseprimary

onethanmorespecifycanYouservers.rootcurrentthefindtoaidanasusedisitbutoperation,typical
cache fromperiodicallyserversrootInternettheforfilemastertheretrieveshouldYoufile.
FTP.RS.INTERNIC.NET changes.serversrootoflistthebecause,

The primary Thezone.specifiedthefordataauthoritativecontainsfilemasterspecifiedthethatstatesline
aishostthisis,(thatzonethefordata(DNS)systemnamedomaintheofcopymasteraisfilespecified

zone).theforservernameprimary

The secondary primaryafromtransferredbewillzonespecifiedtheforinformationthethatstatesline
InternetthatathostThefile.back-upspecifiedtheinsavedandaddressInternetspecifiedtheatservername

nameserverprimaryseveralspecifyshouldYouzone.theforservernameprimaryabeshouldaddress
Whenreachable.alwaysisoneleastatthatsozonethisforaddresses named isinformationzonethestarts,

Whenfile.back-upthefromloaded named updatedisfileback-uptheupdate,zoneareceives
automatically.
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The forwarders thefromqueriesrecursiveacceptthatserversnameotherofaddressesthespecifiesline
local named forwarders,moreoronespecifiesfileboottheIf. named theinnotdataforqueriesallsends

islisttheorreturnedisansweranuntilturn,inasked,thenisforwarderEachfirst.forwardersthetocache
forwarder,afromforthcomingisanswernoIfexhausted. named thewithouthavewoulditascontinues

inisitunlessline,forwarders forward-only large,acausetousefulisfacilityforwardingThemode.
canalsoYouservers.outsidetolinksovertrafficreducetoandmaster,aongeneratedbetocachesitewide

butInternet,thetodirectlyaccesshavenotdothatruntoserversnameallowtofacilityforwardingtheuse
access.havedotheythoughasperformtowant

The slave toidenticalismeaningItscompatibility.backwardforallowedisshown)(notdirective
forward-onlyoptions .

theusecanYou xfrnets isdirectivethisIfcontrol.accessprimitiveimplementtoshown)(notdirective
yourinlistednetworksonarethathostsfromrequeststransferzoneonlyanswersservernameyourgiven,

xfrnets asgivenbemayalsodirectiveThisdirectives. tcplist interimolder,withcompatibilityfor
servers.

theusecanYou include theythoughasfileothersomeofcontentstheprocesstoshown)(notdirective
theofplaceinappeared include youiforzonesnumeroushaveyouifusefuliscapabilityThisdirective.

Themaintain.peoplevariousthatzonesofgroupingslogicalhave include oneacceptsdirective
necessarynotaremarksQuotationincluded.bewillthatcontentsthewithfiletheofnametheargument:

name.filethearound

The bogusns tellsshown)(notdirective named servernamespecifiedthetosentbewillqueriesnothat
youwhenusefuliscapabilityThisnames.domainasnotquads,dottedasspecifiedarewhichaddresses,

contaminationavoidtowantyouandcache,orzoneaindatabadhasservernamepopularsomethatknow
fixed.beingisproblemthewhile

The limit aredatasize)(e.g.,whichofsomelimits,internalBIND’schangetousedbecandirective
(e.g.,othersandsystemthebyimplemented transfers-in thefollowingnumberTheitself.BINDby)

withscaledbecannamelimit "k" (kilobytes), "m" or(megabytes), "g" definedcurrentlyThe(gigabytes).
follows:asarearguments

datasize tocallaprovidesystemsallNotkernel.thebyenforcedsizedataprocessthesetsThis
theofUseargument.thisimplement datasize callthiswithoutsystemsonparameter

message.warningainresultwill

transfers-in
ofnumberthesetsThis named-xfer oneanyatspawnwillBINDwhichsubprocesses

time. transfers-per-ns betotransferszoneofnumbermaximumthedefinesThis
server.nameremotegivenanytoinitiatedsimultaneously

The options onethanMoreBIND.ofbehaviorthechangesthatspecifierbooleanaintroducesdirective
follows:asareoptionsdefinedcurrentlyThedirective.singleainspecifiedbecanoption
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no-recursion
itwheneverdataactualthanratherreferralawithanswertoBINDcausewilloptionThis

aonsetbenotshouldoptionthisfor;authoritativenotisitnameaforqueryareceives
host’sanyinlistedisthatserver resolv.conf file.

query-log vialoggedbetoqueriesallcausesoptionThis syslog usedbeshouldoptionThis(3).
space.diskofamountlargeauseslogthecaution;with

forward-only
usednormallyisoptionThisforwarders.itsonlyquerytoserverthecausesoptionThis
cannotreasons,administrativeorphysicalforbutserver,aruntowishesthatmachineaon

Internet.thetoaccessgivenbe

fake-iquery toreplybogusanduselessabacksendtoBINDinstructsoptionThis inverse
queries withsitesforhelpfulisoptionThiserror.anwithrespondingthanrather

both.orhosts,SunOSmicrocomuters,multiple

theusecanYou max-fetch ofnumbertheto(10)limitdefaulttheoverridetoshown)(notdirective
named-xfer thatsubprocesses named time.oneanyatspawncan

theinDAppendixseeinformation,otherandlinekeywordeachofdescriptioncompleteaFor UNICOS
GuideAdministrator’sFacilitiesNetworking SGpublicationResearchCray, – 2304.

NOTES

directivesfilebootThe domain and suffixes usefulmoreaofintroductionthewithobsoleteare
mechanismspriorThenames.domainqualifiedpartiallytosuffixesaddtoimplementationresolver-based

information.completehavenotdidservernamelocalthewhenespeciallysituations,certainunderfailcould

EXAMPLES

aofexampleAn /etc/named.boot follows:file
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insomar/d/usoryectdir

----------------------------------------------------------;
efilezonenam;

hecac.hecac

allocPA.ARDDRN-A7.I.120.0ymarpri

aindomourm.coaindomourymarpri
v.reaindomourAARPDR.-AD.IN32154.ymarpri

----------------------------------------------------------;
efilsesresaddezonenam;

inomairdthe1290.78.56.9078.56.34.eduin.omairdthearyondsec
revin.omairdthe1290.78.56.9078.56.34.RPAR.AADDIN-34.aryondsec

FILES

/etc/named.boot servernamedomaintheforinformationconfigurationinitialContains

ALSOSEE

masterfile(5)

named thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304
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NAME

netgroup – groupsnetworkofList

SYNOPSIS

/etc/netgroup

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The netgroup mounts,remotedoingwhencheckingpermissionforusedgroupsnetworkwidedefinesfile
ininformationthemounts,remoteForshells.remoteandlogins,remote netgroup classifytousedis

theoflineEachusers.classifytousedisitshells,remoteandloginsremoteformachines; netgroup file
formatthehasandgroupadefines membersgroupname ; members oftripleaornamegroupanothereitheris

(formatthe hostname, username, domainname emptythecase,whichinempty,becanfieldstheseofAny).
Thus,wildcard.asignifiesfield (,,)universal this(Inbelongs.everyonewhichtogroupadefines

wildcards).arefieldsthreeallcase,

The domainname betoentrygroupnetworktheforemptyornamedomainlocaltheeitherbemustfield
Thesecurity.provideorgroupnetworkthelimitnotdoesfieldThisused. domainname thetorefersfield

host.trustedthecontainsthatdomainthetorefernotdoesitvalid,istriplethewhichindomain

theinasrecognized,becanitwhichbynameshostpossibleallunderlistedbemustmachinegatewayA
example:following

,,)ebbay-tew(ga,)ay,tew(gawan

as(suchunderscoreordigit,letter,athanothersomethingwithbeginthatnamesField - theinwork)
entries:followingtheconsiderexample,Forfashion.opposite

n),sua,-ticaly(anneschitmajus
un)e,sbagbab(-,eopltpejus

Machine analytica grouptobelongs justmachines domainin sun it.tobelongusersnobut,
userSimilarly, babbage grouptobelongs justpeople domainin sun it.tobelongmachinesnobut,

NOTES

NIS(NIS).systeminformationnetworkthewithonlyworktodesignedwasportfeaturenetgroupsThe
netgroups.implementtosystemtheonrunningandconfiguredbemust
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WARNINGS

(tripleThe ,,domainname theaseffectsamethehasitandaccess,trustedmachinesandusersallallows)
(triple ,,,).

theusecorrectly,membersofsetspecificatoaccessrestrictTo hostname and username triple.theoffields

ALSOSEE

exports(5)

makedbm thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

)5(NETGROUP)5(NETGROUP
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NAME

netrc – outboundforfileinformationautologinTCP/IP ftp requests(1B)

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The .netrc forrequiredinformationlogincontainsfile ftp Whenmachine.remoteatoaccess(1B)
ftp homeuser’stheinfilethisforchecksitmachine,remotespecifiedatoconnectionaopeningis(1B)

exists,filetheIftransfer.filetheinitiatingmachinetheondirectory ftp loginforitchecks(1B)
machine.specifiedtheforinformation

The .netrc whenusetomacrosandvaluesdefaultdescribesentryeachentries;moreoronecontainsfile
aandwordkeyaofconsistthatpairstokencontainsentryEachhost.remotespecifiedatoconnecting

recognized:arewordskeyFivevalue. machine, login, password, account and, macdef.

The machine remote_hostname optionalarepairstokenotherallentry;anofstartthedefinespairtoken
follows:thatordertheingivenareusuallytheythoughorder,anyingivenbemayand

ehinmac remote_hostname
inlog login_name

rdswopas password
tounacc account_name

defmac macro_ macroname

orcomma,tab,space,abyseparatedcharacters,ofstringaistokenEachline.oneonisentryeachUsually,
Themarks.quotationdoubletwobetweencharactersofstringaorcharacter,newline \ specialaissymbol

quotationdoublenewline,comma,tab,(space,charactersspecialtheofanyembedcanyouandcharacter,
Thebackslash.awithitprecedingbytokenaintobackslash)andmarks, macdef differentispairtoken

theafterthatinpairs,tokenotherthefrom macdef macro_name blankatoupcharactersallpair,token
macro.theofdefinitionthebetoassumedareline

precaution,securityaAs ftp thatrequires(1B) .netrc itifowneritsbyonlywritableandreadablebe
anycontains password or account Ifentries.theofanyinfields .netrc existsitiforexist,notdoes

missingtheforpromptedisuserthemachine,specifiedtheforentrypartialaorentrynocontainsbut
needed.asinformation

CAUTIONS

theinpasswordsofUse .netrc reasons,securityFornetwork.theinholesecuritymajoracreatesfile
theUseones.protectedevenfiles,inappearnotshouldpasswords .netrc passwordthewithoutfile

entries.

)5(NETRC)5(NETRC
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EXAMPLES

aofexampleAn .netrc follows:file

nieboninlogylogbioehinmac
2nieboninlogtrymischeehinmac

lsfdefmac
-CFls

lsfpwddefmac
pwd

-CFls

niebonrdswopasousnymanoinlogoleckhblaehinmac

FILES

$HOME/.netrc forrequiredinformationloginContains ftp machineremoteatoaccess(1B)

ALSOSEE

hosts(5)

ftp thein(1B) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

rexec thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080
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SR422 – 2014



NAME

networks – databasenameNetwork

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/networks Internetthecomposethatnetworksknowntheregardinginformationcontainsfile
networkthename,networkofficialthetype,networkthecontainslineanetwork,eachFornetwork.and

ofnumberanybyseparatedareItemsname.networktheforexistthataliasesanyandaddress,ornumber
Atwo.theofcombinationaorcharacters,tabblanks, # comment;aofbeginningtheindicatessymbol

file.thesearchthatroutinesthebyinterpretednotarelinetheofendthetoupcharactersadditional

istypenetworksupportedThe inet type,networkaspecifynotdoyouIfentries.networkInternetfor
inet assumed.is

atmaintaineddatabasenetworkofficialthefromcreatedbemayfilethisInternet,DARPAtheonhostsFor
regardingup-to-dateitbringtorequiredbemaychangeslocalthough(NIC),CenterInformationNetworkthe

networks.unknownoraliasesunofficial

conventionaltheinnumbersnetworkspecifycanYou "." theusingbynotation(dot) inet_network
library,manipulationaddressInternetthefromroutine inet(3C).

orcharacter,newlinedelimiter,fieldathanothercharacterprintableanycontainmaynamesNetwork
character.comment

EXAMPLES

anfromexampleanisfollowingThe /etc/networks file:

#
ksworneteternInt#

#
127ckpbaloo
84yhycra

0.9.192nekbobac
1.9.192etelnnob
3.9.192etonnars
30.9.192tsnepub

2.6.192ttnesoftine

)5(NETWORKS)5(NETWORKS
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FILES

/etc/networks informationnetworkContains

ALSOSEE

getnet(3C), inet thein(3C) ManualReferenceLibrariesSystemUNICOS publicationResearchCray,
SR– 2080

)5(NETWORKS)5(NETWORKS

SR424 – 2014



NAME

nl_types – variablessystemmessageDefines

SYNOPSIS

<nl_types.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The <nl_types.h> Thissystem.messageUNICOStheusethatprogramsCforrequiredisfileheader
uses.systemmessagethethatfunctionsandmacros,types,variousdefinesfile

The nl_catd descriptors.filecatalogmessageoftypetheasdefinedisdefinitiontype

The NL_MSGSET theandmessages,allfornumbersettheasdefinedismacro NL_EXPSET ismacro
thatexpressionsconstantintegraltoexpandmacrosTheseexplanations.allfornumbersettheasdefined

thetoargumentsecondtheasuseforsuitablevalues,distincthave catgetmsg and(3C) catgets(3C)
functions.

The NL_CAT_LOCALE theasdefinedismacro oflag thetoargument catopen thecausesthatfunction(3C)
LC_MESSAGES theofinsteadusedbetocategory LANG variable.environment

The <nl_types.h> theinresidewhichfunctions,followingthedeclaresfileheader /lib/libc.a file.
pages.mantheseefunctions,theseofdescriptionscompleteFor

DescriptionFunction

catopen catalogmessageOpens(3C)

catclose catalogmessageCloses(3C)

catgetmsg bufferusertomessageRetrieves(3C)

catgets messagetopointerRetrieves(3C)

catmsgfmt printingformessageFormats(3C)

theuseroutinesThese NLSPATH, LANG and, MSG_FORMAT theandvariablesenvironmentuser
LC_MESSAGES Theprocessing.theirincategory NLSPATH and LANG theondescribedarevariables
catopen theandpage,man(3C) MSG_FORMAT theondescribedisvariable explain Thepage.man(1)
LC_MESSAGES theondescribediscategory locale page.man(1)

NL_ NL)5(TYPES _ )5(TYPES
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ALSOSEE

caterr(1), catxt(1), explain(1), gencat(1), whichcat commandsusersystemmessagedescribe(1)
locale thedescribes(1) LC_MESSAGES category

thein ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

catgetmsg(3C), catgets(3C), catmsgfmt(3C), catopen librarysystemmessagedescribe(3C)
theinfunctions ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

GuideProgrammer’sSystemMessageCray SGpublicationResearchCray, – allaboutdetailscontains2121,
systemmessagetheofaspects

NL_ NL)5(TYPES _ )5(TYPES
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NAME

passwd – filepasswordtheofFormat

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/passwd system.theonusereachforentryonecontainsthatfileASCIIanisfile udbgen(8)
itusenotdoessystemthebutversions,systemolderwithcompatibilityforautomaticallyfilethismaintains

validation.userfor

fields:followingthecontainsentryEach

• nameLogin
• passwordEncrypted
• (UID)IDuserNumeric
• (GID)IDgroupNumeric
• Comment
• directoryworkingInitial
• shell)asuseto(programShell

anycontaincanfieldcommentThecolon.abynextthefromseparatedisentryusertheinfieldEach
separatedisentryuserEachcharacters.newlineorcolonthecontaincannotithowever,information;desired

tosetalwaysisitbutcompatibility,forpresentisfieldpasswordThecharacter.newlineabynextthefrom
* theactive,isagingpasswordIf. * (seestringcontrolagetheandcommaabyfollowedbewill
libudb ).(3C)

FILES

/etc/passwd filePassword

/etc/udb filedatabaseUser

/etc/udb_2/udb.index fileindexextensionPublic

/etc/udb_2/udb.priva fileextensionfieldPrivate

/etc/udb_2/udb.pubva fileextensionfieldPublic

/etc/udb.public filedatabaseuserPublic

)5(PASSWD)5(PASSWD
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ALSOSEE

acid(5), group(5), udb(5)

libudb thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

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

printcap – databasecapabilityPrinter

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/printcap theusingbyprinteratooutputsendyouwhenusedisfile lpr Thecommand.(1B)
/etc/printcap thewhichbynamesoflistacontainsfile lpr(1B), lpq and(1B), lprm commands(1B)

availablearetheybutsystem,thetodirectlyconnectednecessarilynotareprintersTheseprinter.eachknow
seeprinter,givenafordatabasetheupsettohowofdiscussionaFornetwork.TCP/IPtheinanywhere

GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304.

theaccessessystemspoolingTheprinter.onedescribesdatabasetheinentryEach printcap eachfile
printers.ofdeletionandadditiondynamicallowsThisused.iscommandprintatime

usuallyisprinterdefaultThe lp theuseprinter,defaultthechangeto; #PRINTER variable.environment
asupportsutilityspoolingEach -Pprinter default.thethanotherprinterdestinationaspecifytooption

theinentryEach printcap separatedfieldsofnumberaofconsiststhatlineaisitprinter;adescribesfile
byseparatedprinter,theforknownarethatnamesthegivesprintereachforentryfirstThesymbols.:by 

innametheenclosetousersrequiresthisbecausenameprinter’stheinblanksusenotshouldYousymbols.
thespecifyingwhenmarksquotation -P theonoption lpr ontocontinuecanEntriescommand.(1B)
aofusethethroughlinesmultiple \ forincludedbemayfieldsemptyandline,aofcharacterlasttheas

readability.

string.andnumeric,Boolean,types:threeofarecodes,2-characterbyintroducedallcapabilities,Printer
capabilities.theofdescriptionthefollowsthattabletheinshownarecapabilitiesThese

byindicatedarecapabilitiesBooleanfeature.particularahasprinterthethatindicatecapabilitiesBoolean
wordthe bool theinpresenceTheirfollows.thattablecapabilitiestheofcolumnTypethein printcap

described.beingprintertheonpresentisfeatureassociatedthethatindicatesfile

Numericon.soandpage,perlinesofnumberrates,baudassuchinformationsupplycapabilitiesNumeric
wordthebyindicatedarecapabilities num follows.thattablecapabilitiestheofcolumnTypethein

thebyfollowedcode,capability2-charactertheasenteredarecapabilitiesNumeric # byfollowedsymbol,
example,(forvaluenumericthe :br#1200: atrunshouldprinterthisthatstatesthatentrynumericais

Bd).1200

aperformtousedbecanthatsequencecharacterorname,filename,deviceaprovidecapabilitiesString
wordthebyindicatedarecapabilitiesStringmotion.cursorassuchoperationprinterparticular str thein

2-charactertheasenteredarecapabilitiesStringfollows.thattablecapabilitiestheofcolumnType
example,(for:followingnexttheatendingstringathenandsymbol,=anbyfollowedcodecapability

:rp=spinwriter: namedisprinterremotethethatstatesentrystringais spinwriter).

)5(PRINTCAP)5(PRINTCAP
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capabilities:printershowstablefollowingThe

DescriptionDefaultTypeName

af iscapabilityThisfile.accountingtheofnameSpecifiesNullstr
printers.attachedlocallyforonlyuseful

br (ratebaudtheSetsNonenum ioctl ifrequest) lp tty.ais
cf forfilterdataSpecifiesNullstr cifplot.
df format).(DVIfilterdataTeXSpecifiesNullstr
du userofIDuserSpecifies0str daemon.
fc (bitsflagClears0num sgtty.h if) lp tty.ais
ff str \f feed.formaforstringthisSends
fo opened.isdevicewhenfeedformaPrintsFalsebool
fs (bitsflagSets0num sgtty.h).
gf (filterdataGraphsNullstr plot format).(3)
hl last.pageheaderburstthePrintsFalsebool
if Thisaccounting.doesthatfiltertextofnameSpecifiesNullstr

printers.attachedlocallyforonlyusefuliscapability
lf str /dev/console name.fileloggingerrorSpecifies
lo file.lockofnameSpecifiesLockstr
lp str /dev/lp output.foropentonamedeviceSpecifies
ma str level0,077 allowed.labelsecuritymaximumSpecifies
mc copies.ofnumbermaximumSpecifies0num
mi str level0,0 allowed.labelsecurityminimumSpecifies
mx (insizefilemaximumSpecifies1000num BUFSIZ =0blocks),

unlimited.
nf SpecifiesNullstr ditroff (device-independent troff filter.data)
of capabilityThisprogram.filteringoutputofnameSpecifiesNullstr

printers.attachedlocallyforonlyusefulis
pl usefuliscapabilityThislines).(inlengthpageSpecifies66num

printers.attachedlocallyforonly
pw iscapabilityThischaracters).(inwidthpageSpecifies132num

printers.attachedlocallyforonlyuseful
px pixels).(inwidthpagehorizontalSpecifies0num
py pixels).(inlengthpageverticalSpecifies0num
rf files.textFortran-styleprintingforfilterSpecifiesNullstr
rg allowedaremembersgroup(onlygrouprestrictedSpecifiesNullstr

access).
rm printer.remotefornamemachineSpecifiesNullstr
rp str lp argument.nameprinterremoteSpecifies
rs accounts.localwiththosetousersremoteRestrictsFalsebool
rw read-only.ofinsteadread/writedeviceprinterOpensFalsebool
sb only).line(onebannershortSpecifiesFalsebool

)5(PRINTCAP)5(PRINTCAP
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DescriptionDefaultTypeName

sc copies.multipleSuppressesFalsebool
sd str /usr/spool/lpd directory.spoolSpecifies
sf feeds.formSuppressesFalsebool
sh header.pageburstofprintingSuppressesFalsebool
st name.filestatusSpecifiesStatusstr
tf SpecifiesNullstr troff filter.data
tr empties.queuewhenprinttostringtrailerSpecifiesNullstr
vf filter.imagerasterSpecifiesNullstr
xc ifbits,modelocalClears0num lp tty.ais
xs bits.modelocalSets0num

NOTES

ajustthanratherthem,toappendedfeedlineaandreturncarriageahaveconsolethetosentmessagesError
feed.line

it.invoketohowunderstandmustdaemontheindentation,supportsdriverprinterlinelocaltheIf

The fs, fc, xs and, xc flagarefields masks flagthanrather, values setareflagsdevicedefaultCertain.
theinindicatedflagsThedevice.ttyaisdevicetheifdaemonprinterlinethebyopenedisdevicethewhen

fc theinflagsthecleared;thenarefield fs ofordertheondependingversa,vice(orsetthenarefield
fc#nnnn and fs#nnnn thein /etc/printcap thein06300flagsthesettoexample,Forfile). fs field,

following:theenter

00:063fs#77:777#01:fc

thetoappliesprocesssameThe xc and xs fields.

theininstalledareTheysoftware.ResearchCraywithsuppliedareprogramsfilteringoutputTwo
/usr/lib whendirectory lpr follows:asfilesprintprocessprogramsTheseinstalled.is

lpf Reads nroff withbeginthatlinesconvertsandoutput ^H handlesalsoItlines.overwrittento
lines.overwrittenmultiple

necf default.byinstalledastime,aatlineoneprinterthetoitwritesandprintedbetofiletheReads
IfResearch.CraybysuppliedasprogramskeletonaonlyisprogramfilterThis TTY definedis

characters,returncarriagetocharactersnewlinechangesprogramthistime,compileduring
Ifcharacters.line-feedbyfollowed SHEETFEEDER thistime,compileduringdefinedis

printed.beingfilethetolines66everyafterejectspageaddsprogram

)5(PRINTCAP)5(PRINTCAP
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EXAMPLES

simpleaofexampleanisfollowingThe printcap Theexample.thisindefinedareprintersThreefile.
comment.aisfiletheoflinefirst

namedprinteraforinformationlistslinesecondThe ps0 Printer. ps0 systemremotethetoconnectedis
nobel tosentareprinterthisonprintedbetofilesAllsystem.localtheonexistingthanrather, nobel

theonprintedareand nobel namedprinter nobel_0 thetospooledarefilesAll. /usr/spool/ps0
printing.forsystemremotethetosentbeingbeforedirectory

specifiedhasprintersecondThemanner.similarainprinterstwootherthedefinelinestwolastThe lp=,
localnothatindicateswhich /dev omityouIfprinter.thisforexistsentry lp= todefaultsit, /dev/lp.

specifyyouWhen rm=remote_name the, lp ignored.isparameter

efilapntcpripleSam#
s0:l/ppoor/s/ussd=_0:bel=no:rpbel=no:rmps0

1:/psool/spusrd=/0:si_1ermp=fi:rermm=f=:r:lpps1
:ps2ol/sposr/=/u:sdo_5rersobrp=ro:bre=so:rmps2

ALSOSEE

lpq(1B), lpr(1B), lprm thein(1B) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011
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NAME

profile – filestart-upshellofFormat

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/profile and $HOME/.profile thecheckssystemthelogin,Onfiles.start-upshellarefiles
shell (fileUDBtheinentryuser’sainfield /etc/udb specifyyouIfspecifies.itshellwhatseeto)
/bin/sh or /bin/ksh, /etc/profile then $HOME/.profile specifyyouIfrun.is /bin/csh,

seeshell,CtheoninformationmoreForrun.isenvironmentshellCthe csh and(1) cshrc(5).

If /bin/sh or /bin/ksh asoccuractionsfollowingthefile,passwordtheoffieldshelltheinspecifiedis
in:logsusera

theIf1. /etc/profile (shellPOSIXtheexists,file sh (shellKornor(1)) ksh Amongit.executes(1))
operations,other /etc/profile prints /etc/motd (seeexistsfilethatifdaytheofmessagethe,

motd(5)).

namedfileacontainsdirectoryloginuser’stheIf2. .profile, sh or(1) ksh theForit.executes(1)
(shellKorn ksh theif(1)), ENV theonperformedissubstitutionparameterset,isvariableenvironment

thatscriptaofnamepathabetoexpectedisresultThevalue. ksh executes.(1)

begins.sessionterminaluser’sThe3.

The .profile theforvariableenvironment(Thevariables.environmentexportedsettingforusefulisfile
zone,time TZ theinsetis, /etc/inittab seeinformation,moreForfile. inittab(5).)

EXAMPLES

typicalaofexampleAn .profile follows:file

balglolesiabvarntnmeiroenvesomeMak#
HPATLMAIortexp

kmasonaticreefilSet#
22skuma

inescomlmainewnwhemelTel#
amemynil//mausrL=/MAI

ceuenseqrchseallshethetooryectdirn/bimyAdd#
inE/bHOMH:$PATH=$PAT

)5(PROFILE)5(PROFILE
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FILES

$HOME/.profile directoryhomeuser’sinfilestart-upShell

/etc/profile filestart-upshellSystemwide

ALSOSEE

cshrc(5), inittab(5), motd(5), term(5), udb(5)

csh(1), env(1), ksh(1), login(1), mail(1), stty(1), su thein(1) ReferenceCommandsUserUNICOS
Manual SRpublicationResearchCray, – 2011
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NAME

proto – forfilejobPrototype at(1)

SYNOPSIS

/usr/lib/cron/.proto

/usr/lib/cron/.proto.queue

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

tosubmittedisjobaWhen at or(1) batch isscriptshellThescript.shellaasconstructedisjobthe(1),
(seeenvironmentthemakesthatcommandsshellstandardofsetabyconstructed environ thefor(7))

at Theenvironment.currenttheassamethejob(1) at theappendingfile,prototypeareadsthenutility(1)
thetoinputasspecifiedcommandstheLast,environment.theaftercontents at appendedarecommand(1)

commands.fileprototypetheafter

otherbyreplacedarethatvariablesspecialforexceptfile,jobthetocopiedisfileprototypethefromText
text:

byReplacedVariable

$a usertheofIDAccount

$d directoryworkingCurrent

$l (seelimitsizefileCurrent ulimit )(2)

$m (seeumaskCurrent umask )(2)

$t 00:001970,1,Januarysincesecondsasexpressedrun,beshouldjobthewhichatTime
colonabyprecededTime,MeanGreenwich

$< byreadText at toprovidedcommandstheis,(thatinputstandardfrom(1) at inrunbeto(1)
job)the

queueinsubmittedisjobtheWhen queue, at theuses(1) /usr/lib/cron/.proto.queue theasfile
theusesitotherwise,exists;itiffileprototype /usr/lib/cron/.proto file.

EXAMPLES

standardThe .proto follows:asissystemoperatingUNICOSthewithsuppliedfile
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3039:14:9715/07/.0100.5oto/pran5n/m)ma@(#IDUSM#
$ataccnew

$dcd
$lmituli

$mskuma
DIRTMPetuns
DIRTMPortexp

$<

theindirectorycurrentthechangeuser,currentthetoaccountthechangethatcommandscreatesfileThis
timetheatdirectorycurrentthetojob at allowedsizefilecurrentthetolimitsizefilethesetrun,was(1)

timetheatumaskthetojobtheinumaskthechangeandsystem,theon at insertedbetorun,was(1)
Thejob.theincommandsthebefore TMPDIR adefinesvaluethisbecauseunset,isalsovariableshell

thewhenexistnotmightwhichdirectory,temporary at toprovidedcommandstheLast,executed.isjob(1)
at theafterappendedare(1) export command.

FILES

/usr/lib/cron/.proto forfileprototypeDefault at or(1) batch job(1)

/usr/lib/cron/.proto.queue forfilePrototype at or(1) batch queueinsubmittedjob(1)
queue

ALSOSEE

at(1), batch(1), ksh thein(1) ManualReferenceCommandsUserUNICOS publicationResearchCray,
SR– 2011

ulimit(2), umask thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

environ online)only(available(7)
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NAME

protocols – databasenameProtocol

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/protocols network.Internettheinusedprotocolsknowntheaboutinformationcontainsfile
aliasesanyandnumber,protocolthename,protocolofficialthecontainshouldlineoneprotocol,eachFor

Acharacters.taband/orblanksofnumberanybyseparatedareItemsname.protocoltheforexistthat #
dofilethesearchthatroutinescharacter,thisspecifyyouifcomment;aofbeginningtheindicatessymbol

line.theofendthetoupcharactersadditionalinterpretnot

(commentornewline,tab,blank,athanothercharacterprintableanycontainmaynamesProtocol #).

EXAMPLES

inentriestypicalshowsexamplefollowingThe /etc/protocols:

olstocpro)(IPeternInt#

bernumoltocproudopseol,tocproeternint#IP0ip
oltocproesagmesltroconeternint#PICM1picm

oltocproltroconionissnsmtra#TCP6tcp
oltocproamagrdatruse#UDP17udp

FILES

/etc/protocols protocolsknownaboutinformationContains

ALSOSEE

getprot thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

)5(PROTOCOLS)5(PROTOCOLS

SR– 4372014



NAME

publickey – databasekeyPublic

SYNOPSIS

/etc/publickey

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

database,keypublicThe /etc/publickey databasetheinentryEachnetworking.secureforusedis,
user’sthebyfollowedname),hostaoruseratoeitherrefermay(whichnameusernetworkaofconsists

loginitswithencryptedkeysecretuser’sthethenandcolon,anotation),hexadecimal(inkeypublic
notation).hexadecimalin(alsopassword

thethroughuserthebyeitheralteredisfileThis chkey throughadministratorsystemthebyorcommand(1)
the newkey Thecommand.(8) /etc/publickey networktheondataonlycontainshouldfile

databaseNIStheintoconvertedisitwheremachine,master(NIS)serviceinformation
publickey.byname. asusedbenotsystemResearchCraythethatrecommendsstronglyResearchCray

includingdatabase,NISanyformachinemasterNISthe publickey.

ALSOSEE

chkey thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

publickey thein(3R) ManualReference(RPC)CallProcedureRemote publicationResearchCray,
SR– 2089

newkey thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304
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NAME

queuedefs – forfiledescriptionQueue at(1), batch and(1), cron(8)

SYNOPSIS

/usr/lib/cron/queuedefs

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The queuedefs thatqueuesallfordefinitionsmaintainsfile cron exist,notdoesfilethisIfmanages.(8)
oflinenoncommentEachused.arevaluesdefaultthe queuedefs thehavemustandqueueonedescribes

format:following

NNq. jNNnNNw

q letter,abemustqueue;jobtheofnameThe a through z. a thatjobsforqueuedefaulttheis
at starts.(1) b thatjobsforqueuedefaulttheis batch (see(1) at starts.(1))

NNj queue.jobthefortimeoneanyatruncanthatjobsonlimitThe NN isdefaulttheinteger;anis
100.

valuetheincreasecanYouNOTE: NNj ofvaluethetouponly MAXRUN in cron defaultThe(8).
ofvalue MAXRUN 25.is MAXRUN theusingbyincreasedbecan -m tooption cron(8).

NNn The nice queue.jobtheforexecutedcommandeachtoassignedvalue(1) NN theinteger;anis
2.isdefault

NNw thatseconds)(intimeThe cron notcouldcommandtheifcommand,areexecutingbeforewaits(8)
60.isdefaultThemet.notwereexecutionforcriteriaallbecauseexecutionfirsttheatrun

values.defaultthetoinitializedarefieldsEmpty

withbeginthatLines # ignored.areandcommentsare

EXAMPLES

aofexampleanisfollowingThe queuedefs file:

jlna.4
90wj2nb.2

)5(QUEUEDEFS)5(QUEUEDEFS
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thethatspecifiesfileThis a forqueue, at thosesimultaneously;runningjobsfourtouphavecanjobs,(1)
awithrunbewilljobs nice aBecause1.ofvalue(1) w runbecannotjobaifgiven,notwasvalue(wait)

running,arejobsothermanytoobecause cron Theit.runtoagaintryingbeforeseconds60waitwill(8) b
forqueue, batch runbewilljobsthosesimultaneously;runningjobstwothanmorenohavecanjobs,(1)

awith nice running,arejobsothermanytoobecauserunbecannotjobaIf2.ofvalue(1) cron will(8)
it.runtoagaintryingbeforeseconds90wait

awithrunbewilltheysimultaneously;runningjobs100touphavecanqueuesotherAll nice ofvalue(1)
running,arejobsothermanytoobecauserunbecannotjobaifand2, cron beforeseconds60waitwill(8)

it.runtoagaintrying

thebeforeeffecttakedefinitionsqueuetoChanges cron job.nexttheexecutesdaemon(8)

FILES

/usr/lib/cron/queuedefs bymanagedqueuesallDefines cron(8)

ALSOSEE

at(1), nice thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

cron thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

quota – formatfilecontrolQuota

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

theonboundupperanplacingbyconsumedspacesystemfileofamountthecontrolsenforcementquotaFile
inresidesinformationcontrolquotaAlluser.orgroup,account,antoavailablefilesofsizeandnumber

files.controlquota

aintoorganizedsystemsfileofnumberaorsystemfilecontrolledperexistsfilecontrolquotaOne quota
groupcontrol isfilecontrolquotathefornamedefaultThe. .Quota60 controlquotaawhendefault,By.

theInsystem.filerelateditsofdirectoryroottheinappearsfilethesystem,fileonewithassociatedisfile
Thefile.theofnameandlocationtheexplicitlyspecifymustyougroups,controlquotaofcase

quadmin default.thethanotherbetofilecontrolquotaaoflocationandnametheallowscommand(8)

theusingbyfilescontrolquotamodifiesandcreatesadministratorsystemThe quadmin Forcommand.(8)
incommandtheofdescriptiontheseequotas,fileadministeringofaspectsallaboutinformationmore

AdministrationResourceUNICOS SGpublicationResearchCray, – 2302.

theofremainderthewithtablehashthebyfollowedstructureheaderoneofconsistsfilecontrolquotaThe
organizationaccesshashedahasfileThestructures.controlquotaofnumberarbitraryanofconsistingfile

arevalueshashsynonymouswithIDshavethatstructurescontrolQuotakey.theasvalueIDtheusethat
chain.theofheadtheatrecordaddedrecentlymostthewithtogetherlinked

(IDsaccountareclassescontrolTheclasses.controlthreeofoneanytobelongcanIDs acid IDsgroup),
(gid (IDsuserand), uid).

theindefinedarestructurescontrolandheaderThe quota.h/sys file.

HeaderFileQuota
The qf_header variousthebyneededinformationgeneralcontainsandfilequotatheidentifiesstructure

Thefeature.controlquotasystemfiletheofcomponents qf_header filequotathein0offsetatappears
determinetousedisthatnumbermagicaisheadertheinobjectfirstThebytes.1256ofconsistsand

files.controlquotacompatiblehasthatUNICOSofreleaseaongeneratedbeenhasfilethewhether
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The qf_header follows:asdefinedisstructure

{derheaqf_uctstr
*/onatificntiidensiovertaquo/*ic;magqf_glon

ereadq_huctstr
*/derheatounacc/*,t_hacc
*/derheaupgro/*h,up_gro
*/derhearuse/*;r_huse
*/oldeshthrionratmigadatmimumin/*;_dmminqf_e_ttim
*/ellevbleenaULTEFAN_DQ_O/*8,:lvlqf_tuin
*/orectseltorluaeva/*8,:levaqf_
*/,tasquoF)(DMateregaggif1/*1,:lestyqf_
*/ineonlif0/*
*/edervres/*47;:respaqf_
*/use’storluaevaforedervres1ldfie/*1,hefglon
*/use’storluaevaforedervres2ldfie/*2;hef
*/e[]namqf_ofesiz/*e;sizameqfnqf_tuin
*/srieentinletabhhastheofgthlen/*ts;henhasqf_tuin
*/letabhhastheofsetoff/*fs;bofhtahasqf__toff
*/efiltaquotheofenam/*];X+1_MAATHe[Pnamqf_rcha

};

qf_magic withusefutureforreservedisfieldthisfile;theofformattheidentifytonumberMagic
formats.filealternative

q_header Three q_header theinoccurstructures qf_header ahasclassescontroltheofEach.
q_header theofformatTheuser.andgroup,account,structure: q_header structure

theofdescriptionthefollowingdefinedis qf_header structure.

qf_min_dm use.futureforreservedisfieldThisthreshold.migrationdataMinimum

qf_lvl whenlevelenableDefault Q_ON_DEFAULT quotatherecordsfieldThisrequested.is
(levelenable count, enforce or, inform newlyaondefaultTheselected.lastwasthat)

isfilecreated count (Q_ON_COUNT).

qf_eval valuestheofonecontainmayThisselector.algorithmevaluationOversubscription
QEVAL_NONE, QEVAL_EXP, QEVAL_LIN, QEVAL_RSV1 or, QEVAL_RSV2 thisIf.

containsfield QEVAL_NONE disabled.isoversubscriptiondefault,the,

qf_style aggregateIfaggregate.means1online;means0quotas.aggregateoronlineforFlag
counted.areDMFbyofflinemigratedthenandonlineblockdiskbothselected,arequotas

hef1 inselectedalgorithmevaluationthebyuseforreservedisfieldThis1.fieldEvaluation
qf_eval.

hef2 inselectedalgorithmevaluationthebyuseforreservedisfieldThis2.fieldEvaluation
qf_eval.

qf_qfnamesize
ofbytes)(inSize qf_name.
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qf_hashents ofNumber entries 2039.ofsizetablehashausessystemreleasedThetable.hashthein

qf_hashtaboffs
table.hashthetofiletheofbeginningthefromoffsetByte

qf_name quotatheopentousedrecentlymostnametherecordskernelThefile.quotatheofName
field.thisinfile quadmin verification.forfieldthisusesalso(8)

The q_header follows:asdefinedisstructure

{ereadq_huctstr
*/xx)DR_C_H(QFgsfladerhea/*;ags_flhdrtuin
*/onctifragninwartaquoefil/*fq;wf_atflo
*/onctifragninwartaquodeino/*iq;wf_atflo
*/taquoefiltauldef/*;_fqdeftuin
*/taquodeinotauldef/*;_iqdeftuin
*/uevalgninwartaquoefil/*q;n_fwartuin
*/uevalgninwartaquodeino/*q;n_iwartuin

};

hdr_flags filearemodesValidmode.enforcementquotadefaultthesetsfieldThisflags.Header
both.orquotas,inodequotas,

wf_fq 0.0rangetheinfractionfloatingAquota.fileforfractionWarning < wf_fq < that1.0
quota.filethetorelationinoccurwillthresholdwarningdefaultthewherespecifies

Unmodified wf_fq warningtheplaceswhich0.9,ofvaluedefaultacontainstructures
quota.theof90%atwindow

wf_iq 0.0rangetheinfractionfloatingAquota.inodeforfractionWarning < wf_iq < that1.0
quota.inodethetorelationinoccurwillthresholdwarningdefaultthewherespecifies

Unmodified wf_iq warningtheplaceswhich0.9,ofvaluedefaultacontainstructures
quota.theof90%atwindow

def_iq quotaaifenforcedbewillthatquotainodethecontainsfieldThisquota.inodeDefault
Unmodifieddefault.theofuseindicatesentry q_header defaultacontainstructures
classes.controlallforinodes200ofvalue

def_fq entryquotaaifenforcedbewillthatquotafilethecontainsfieldThisquota.fileDefault
Unmodifieddefault.theofuseindicates q_header ofvaluedefaultacontainstructures

classes.controlallforblocks5000

warn_fq blocks.invaluewarningfileDefault quadmin onbasedvaluethiscomputes(8) def_fq
and wf_fq theifexample,For. def_fq theand5000isquotafile wf_fq warning

useinspacefileofamounttheWhen4500.tosetbewillfieldthis0.9,isfraction
(signalwarningavalue,thisexceeds SIGINFO issued.is)
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warn_iq value.warninginodeDefault quadmin onbasedvaluethiscomputes(8) def_iq and
wf_iq theifexample,For. def_iq theand200isquotainode wf_iq fractionwarning

value,thisexceedsuseininodesofnumbertheWhen180.tosetbewillfieldthis0.9,is
(signalwarninga SIGINFO issued.is)

StructuresControlQuota
controlhasandfilecontrolquotatheinoffsetoneoccupiesID,userorgroup,account,anwhetherID,Each

controlled.beingIDofclasseachforinformation

aofconsistsfiletheincreatedvalueIDEach qf_entry controlquotaacontainsstructureThisstructure.
(structure q_entry identificationwithalonguser),andgroup,(account,classesIDthreetheofeachfor)

fields.chainingand

eachinspacetheofsomedefined,alwaysnotareclassIDeachinvaluesametheofIDsallBecause
occurnotdoes123butID,useraasdefined123hassystemyourifexample,Forunused.bemaystructure

theonlyID,grouporaccountanas q_entry namedstructure user_q occupied.bewill

A qf_entry IDspecificatocorrespondsthatstructuretheoflocationThebytes.216ofconsistsstructure
chainthefollowingandentrytablehashcorrecttheaccesstoexpressionfollowingtheevaluatingbyfoundis

found:isrecordtheuntilentrythatinrooted

9)203%(ID

theofformatThe qf_entry follows:asdefinedisentry

{ryentqf_uctstr
ntideqf_uctstr

*/onatificntiide’sordrec/*nt;ideqf_
*/cespaedervres/*32,:1restuin
*/r)useandupgront,cou(acid/*32;:id

yntrq_euctstr
*/taquotounacc/*,t_qacc
*/taquoupgro/*q,up_gro
*/taquoruse/*;r_quse
*/inchahhasinordrectnex/*;extq_n_toff

};

qf_ident futureforstructurethisinkeptisrecordtheofsizeandtypeTheidentification.Record’s
support.typerecordmultiple

id pertains.informationquotathewhichtoIDuserorgroup,Account,

q_entry definedisstructurecontrolquotaEachdefinitions.controlquotauserandgroup,Account,
follows:as
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{yntrq_euctstr
*/dchereawasgninwarefilnwheetim/*e;timf_we_ttim
*/s)ock(bltaquoefil/*32,:auotf_qtuin
*/ro-zenoniftaquogninrun/*32;:auotunqf_r
*/uevalgninwarefil/*32,:arnf_wtuin
*/s)ock(blgeusaefil/*32;:sef_u
*/)its(untaquodeino/*32,:auoti_qtuin
*/edervres/*32;:res
*/uevalgninwardeino/*32,:arni_wtuin
*/)its(ungeusadeino/*32;:sei_u
*/use’storluaevaforedervres1ldfie/*32,:ef1tuin
*/use’storluaevaforedervres2ldfie/*32;:ef2
*/use’storluaevaforedervres3ldfie/*32,:ef3tuin
*/use’storluaevaforedervres4ldfie/*32;:ef4
*/use’storluaevaforedervres5ldfie/*;ef5glon

};

(quotainodeandfiletheFor f_quota and i_quota (warningand) f_warn and i_warn valuesspecial)
and0forExceptdefined.beenhave QFV_MINVALUE thethangreaterbetodefinedarevaluesspecialthe,

areandvalues32-bitforrangetheofenduppertheatarevaluesThefield.ainallowedvaluemaximum
indefined sys/quota.h here.usedarenamessymbolicTheir.

DefinitionValue

0 specified.notValue

QFV_MINVALUE (1).fieldainallowedvalueSmallest

QFV_MAXVALUE (4294967285)fieldainallowedvalueLargest

QFV_DEFAULT header.theindefaultcorrespondingthebydeterminedisvaluequotaThe

QFV_NOEVAL unlimited.isquotaThedisabled.iscontrolQuota

QFV_PREVENT allocated.bemayresourcesmoreNo

theinfieldsThe q_entry follows:asdefinedarestructure

DefinitionField

f_wtime field.thistoapplynotdovaluesSpecialreached.waswarningfilefirstthewhichatTime

f_quota Specialallocation.fileofbounduppertheenabled,isoversubscriptionwhenorquotaFile
field.thistoapplyvalues

f_runquota applyvaluesSpecialvalue.thresholdoversubscriptiontheisthisnonzero,isfieldthisIf
field.thisto

f_warn field,thistoapplypreviouslymentionedvaluesspecialThevalue.warningquotaFile
thatexcept QFV_NOEVAL issued.beneverwillwarningathatmeans
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f_use duringfieldthismaintainskernelTheusage.fileaccumulatedcurrentTheusage.File
theandoperation, qudu orsetupquotainitialforusagefilecurrentcomputescommand(8)

field.thistoapplynotdovaluesSpecialcorrection.

i_quota toapplyvaluesSpecialID.theforallowedinodesofnumbermaximumThequota.Inode
field.this

i_warn field,thistoapplypreviouslymentionedvaluesspecialThevalue.warningquotaInode
thatexcept QFV_NOEVAL issued.beneverwillwarningathatmeans

i_use duringfieldthismaintainskernelTheinodes.ofnumbercurrentTheusage.Inode
theandoperation qudu setupquotainitialforusageinodecurrentcomputescommand(8)

field.thistoapplynotdovaluesSpecialcorrection.or

ef1 inalgorithmsspecifictheondocumentationtheSeeuse.evaluator’sforreservedField
AdministrationResourceUNICOS SGpublicationResearchCray, – 2302.

ef2 inalgorithmsspecifictheondocumentationtheSeeuse.evaluator’sforreservedField
AdministrationResourceUNICOS SGpublicationResearchCray, – 2302.

ef3 inalgorithmsspecifictheondocumentationtheSeeuse.evaluator’sforreservedField
AdministrationResourceUNICOS SGpublicationResearchCray, – 2302.

ef4 inalgorithmsspecifictheondocumentationtheSeeuse.evaluator’sforreservedField
AdministrationResourceUNICOS SGpublicationResearchCray, – 2302.

ef5 inalgorithmsspecifictheondocumentationtheSeeuse.evaluator’sforreservedField
AdministrationResourceUNICOS SGpublicationResearchCray, – 2302.

FILES

sys/quota.h filedefinitioncontrolQuota

ALSOSEE

quadmin(8), qudu thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022

AdministrationResourceUNICOS SGpublicationResearchCray, – 2302
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NAME

relo – UNICOSunderformattableobjectRelocatable

SYNOPSIS

<relo.h>#include

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

Someentry.thisindescribedastables,objectrelocatablegeneratecompilerstheandassemblerThe
thethanratherdefinitionsinternalusetablesobjectrelocatableprocessthatcommandsUNICOS relo.h

file.include

code.languageCaspresentedaretablesbinaryrelocatableThe

combineTomodules.relocatablemoreoronecontainsthatfileaproducesassemblyorCompilation
usefiles,libraryintomodulesrelocatable ar(1), bld or(1), tsar The(8). ld and(1) segldr loaders(1)

describesentrymanualThistable.symboloptionalanwithfileexecutableancreatetomodulestheprocess
Relocationthe(TXT),tableTextthe(PDT),tableDescriptorProgrambinaryrelocatabletheinfieldsbitthe

aFor(MTT).tableTerminationModuletheand(XRL),tableRelocationExtendedthe(REL),table
thesee(SMT),tableSymbolDebugtheofdescription

eachproduced,ismodulesobjectrelocatableofsetaandassembledorcompiledisroutinesofsetaWhen
module,thelinkingforneededinformationrelocationanddata,instructions,thecontainssetmoduleobject

image.executableancreateswhich

Themodules.objectrelocatablesuchmoreoroneofsetcontiguousaofconsistsfileobjectrelocatableA
mergedbemaysubroutinestheorseparately,linkedbemayproducescompilerthethatmodulesrelocatable

usingbylinkingbefore bld loadersTheneeded.asfilesobjectthewithlinkedaremodulesLibrary(1).
variables.globalthedescribeto(GST)tableSymbolGlobaloptionalanwithfileexecutableanproduce

file.oneformtofileexecutabletheofendthetojoinedisGSTtheUsually,

modulerelocatablesingleAtables.relocatableofsequenceaofconsistsmodulerelocatableEach
antocorresponds ident/end aorsubroutine,FortranaC,infilesourcealanguage,assemblyinsequence

points,entryblocks,thedefineswhichPDT,theismoduleeachoftablefirstTheunit.compilationPascal
thebetweencomemaySMTsandXRLs,RELs,TXTs,ofnumberAnyroutine.theinusedexternalsand

theintolinkedbewillthatdataandinstructionsthecontainsTXTTheMTT.endingtheandPDTbeginning
identifiersalldescribesSMTTheinformation.relocationthecontainXRLandRELtheandblock,program

thattablesofsettheterminatesitMTT;anismoduleobjecteachoftablelastThemodule.givenainused
routine.oneaformoduleobjectthedefine
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(wordheaderawithbeginstableEach tbl_hdr (typetablethecontainsthat) hdr_type countwordand)
(hdr_len appearandfilebinaryrelocatabletheofstructurerecordtheprovidefieldsThesetable.theof)

thegivesfieldword-countThetable.binarytheidentifiestypetableThetable.everyofwordfirsttheas
alsofieldsvariable-lengthAlllength.invarytotablesthepermitsfieldThistable.theinwordsofnumber

length;invarynamesASCIIallparticular,Inlength.theirspecifiesthatfieldaby,precededareorcontain,
limitedareexternalsandpoints,entrynames,Globalfield.8-bitanincountcharacterabyprecedediseach

characters.255to

variable.longunsignedandenotesFIELDtables,theseofrepresentationlanguageCtheIn

RepresentationsSchematic
bits,ofstringsconsecutiveintowordeachdividemayYoubits.64containswordsystemResearchCrayA

astoreferredarewhich fieldsbit .

wordheaderTable
field,indexblockoptionalancode,typetableacontainsthatheadertableaistableeachofwordfirstThe

tableText(PDT),tableDescriptorProgramtheforusedisstructureheadertableThislength.tableaand
build(MTT),tableTerminationModule(XRL),tableRelocationExtended(REL),tableRelocation(TXT),

(Library bld (LibraryBuild(LHT),tableHeader(1)), bld asdefinedisIt(BLD).tableDirectoryand(1)),
follows:

{r_hdtbluctstr
*/etypleTab/*7;:pe_tyhdrLDFIE
*/)CRIbyedervresd,use(Un/*9;:LDFIE
*/)naltio(opexindckBlo/*16;:_bihdrLDFIE
*/gthlenleTab/*32;:n_lehdrLDFIE

follows:asdefinedaretables,allofwordfirsttheinusedarewhichcodes,typetabletheforconstantsThe

*/letabrptocridesmgraPro/*017PE_TYPDTefin#de
*/letabtTex/*016PE_TYTXTefin#de
*/letabntioocaRel/*015PE_TYRELefin#de
*/letabntioocareledendExt/*014PE_TYXRLefin#de
*/letabonatiminteruleMod/*010PE_TYMTTefin#de
*/letabderhea)ild(buyrarLib/*001PE_TYLHTefin#de
*/letaboryectdirldBui/*002PE_TYBLDefin#de
*/letabbolsymuleMod/*011PE_TYSYMefin#de
*/letabbolsymckblomonCom/*021PE_TYCMBefin#de
*/letabbolsymbalGlo/*027PE_TYGNTefin#de

ofcontentsthedefinesthatinformationrelocationandtextthecontainMTTandXRL,REL,TXT,PDT,The
section.thisindescribedaretablesThesemodule.the bld files.libraryforBLDandLHTthecreates(1)

theinresidesGSTThemodules.thewithinsymbolsthedescribinginformationcontainCMBandSMTThe
,Theprogram.entireaninsymbolsglobalthedescribesthatinformationcontainsandfileexecutable

GST.andCMB,SMT,thedescribes

)5(RELO)5(RELO

SR448 – 2014



(PDT)TableDescriptorProgram
modulesothertomodulethelinktoneededinformationcontainsItroutine.afortablefirsttheisPDTThe

(suchinformationmaintenanceandroutine)theinusedexternalsandpoints,entryblocks,oflistaas(such
theandversion,andnameproductgeneratingtheassembly,orcompilationoftimeanddatetheas

EntryPDTNames,BlockPDTHeader,PDTthearePDTtheofsectionsfourThenumber).usergenerating
Names.ExternalPDTandPoints,

headerPDT

header.(PDT)tableDescriptorProgramtheinfieldsthedefinesstructurefollowingThe

{ltabpdtuctstr
*/eherureuctstrr_hdtblUse/*;hdrpdtLDFIE
*/aarederheaofesizdWor/*16;:zhdspdtLDFIE
*/aareckbloofesizdWor/*16;:zblspdtLDFIE
*/aareryentofesizdWor/*16;:zenspdtLDFIE
*/aarealernextofesizdWor/*16;:zexspdtLDFIE

*/onatipilcomsthi-YYDD/MM//*;mdypdtLDFIE
*/onatipilcomsthi-SSMM:HH:/*;hmspdtLDFIE

*/enamtducprogtineraGen/*id;cmppdtLDFIE
*/nsiovertducprogtineraGen/*vr;cmppdtLDFIE

*/nsioverOStHos/*r;osvpdtLDFIE
*/te)(dampstaetimCOSUNI/*;udtpdtLDFIE
*/)CRIbyedervresd,use(Un/*1;:LDFIE
*/ue)=tr(1=gflaorerralFat/*1;:fepdtLDFIE

*/ue)=tr(1=ulemodadatckBlo/*1;:bdpdtLDFIE
*/gflasresaddsedpasuleMod/*1;:mpapdtLDFIE

*/)rue==tg(1flaesnamecaslDua/*1;:dcpdtLDFIE
*/r)useforedervresd,use(Un/*8;:usrpdtLDFIE

*/)CRIbyedervresd,use(Un/*1;:LDFIE
*/90:ntraForforgflauleMod/*2;:mfpdtLDFIE

*/ntndeepeind=0/*
*/ulemodaofstfir=1/*
*/setulemodain=2/*
*/ulemodaoftlas=3/*
*/enamefilinntcourCha/*8;:fnlpdtLDFIE
*/enamulemodinntcourCha/*8;:mnlpdtLDFIE
*/ntemeuirreqesizckSta/*32;:sspdtLDFIE
*/enamulemodforIDqueUni/*m;uqnpdtLDFIE
*/)CRIbyedervresd,use(Un/*32;:LDFIE
*/ldfieuseulemodofgthLen/*16;:mulpdtLDFIE
*/ldfietsmencomofgthLen/*8;:lcmtpdtLDFIE

*/ldfieetypehinmacofgthLen/*8;:mtlpdtLDFIE
*/lowfolldsfieingainRem/*
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nameblockPDT
format:followingthehaswhichofeachentries,blockmoreorzerocontainsPDTtheofsectionblockThe

{kblcpdtuctstr
*/ue)=tr(1=gflackblomonCom/*1;:bbkcpdtLDFIE

*/onatilocckBlo/*3;:bklpdtLDFIE
*/tstenconckBlo/*3;:bkcpdtLDFIE
*/etypckBlo/*3;:bktpdtLDFIE

*/gflagnalickBlo/*1;:balpdtLDFIE
*/gflaryentckBlo/*1;:befpdtLDFIE

*/)CRIbyedervresd,use(Un/*4;:LDFIE
*/r)useforedervresd,use(Un/*8;:rbuspdtLDFIE

*/enamckbloinntcourCha/*8;:lbknpdtLDFIE
*/)rds(wogthlenckBlo/*32;:nbklpdtLDFIE

*/slowfolenamckBlo/*
};

thefollowsnameblockThe pdtbkln storetorequiredwordsofnumberminimumtheinfield pdtbknl
field.thiswithinfilledzeroandjustifiedleftisnameThischaracters.

(fieldlocationblocktheforconstantsThe pdtbkl follows:asdefinedare)

*/orymemmonCom/*0_CMBKLefin#de
*/orymemaryiliauxPY-MYCRA/*4_AXBKLefin#de

(fieldcontentsblocktheforconstantsThe pdtbkc follows:asdefinedare)

*/nnowUnk/*0K_UNBKCefin#de
*/yonlonsctitruIns/*1_IXBKCefin#de

*/yonlaDat/*2_DTBKCefin#de
*/s)(bsttexnohwityonlaDat/*3_BSBKCefin#de

*/yonlntsstaCon/*4_CNBKCefin#de
*/ttexnohwityonlaDat/*5_ZDBKCefin#de

*/d)umeasslfilro(ze/*

(fieldtypeblocktheforconstantsThe pdtbkt follows:asdefinedare)

*/ckblomoncomrulaReg/*0_CMBKTefin#de
*/ckblomoncomkTas/*2M_TCBKTefin#de

*/ckblocamiDyn/*4F_DBBKTefin#de

(flagalignblocktheforconstantsThe pdtbal follows:asdefinedare)

*/entgnmaliNo/*0_NABALefin#de
*/ryndabouferbufonctitruinstognAli/*1_ALBALefin#de
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PointEntryPDT
format:followingthehaswhichofeachentries,moreorzerocontainsPDTtheofsectionpointentryThe

{entpdtuctstr
*/uevald)gne(sintpoiryEnt/*;epvpdtglon

*/ue)=tr(1=gflaryentymarPri/*1;:epfpdtLDFIE
*/)CRIbyedervresd,use(Un/*1;:LDFIE

*/enamryentinntcourCha/*8;:enlpdtLDFIE
*/emodntioocareltedgesSug/*3;:ermpdtLDFIE

*/)CRIbyedervresd,use(Un/*27;:LDFIE
*/r)useforedervresd,use(Un/*8;:reuspdtLDFIE

*/exindckBlo/*16;:ebipdtLDFIE
*/slowfolenamryEnt/*

};

(fieldindexblockthefollowsnameentryThe pdtebi storetorequiredwordsofnumberminimumthein)
pdtenl field.thiswithinfilledzeroandjustifiedleftisnameThischaracters.

(fieldmoderelocationsuggestedtheforconstantsThe pdterm follows:asdefinedare)

*/sresadddWor/*0DWORRM_efin#de
*/sresadddworfHal/*1FHALRM_efin#de

*/sresaddcelPar/*2CPARRM_efin#de
*/sresaddeByt/*3EBYTRM_efin#de
*/sresaddBit/*6BITRM_efin#de

*/mfroemodntioocaRel/*7RENTRM_efin#de
*/m);ter(pdryentdateociass/*

*/y.onlsnceererefalernextonalleg/*

ExternalPDT
format:followingthehaswhichofeachentries,moreorzerocontainsPDTtheofsectionexternalsThe

{extpdtuctstr
*/ntioicacifspeuleMod/*1;:xmnpdtLDFIE
*/)CRIbyedervresd,use(Un/*1;:LDFIE

*/enamalernextinntcourCha/*8;:xnlpdtLDFIE
*/ue)=tr(1=alernexttSof/*1;:xsfpdtLDFIE
*/onatiorminfetrelCal/*2;:xctpdtLDFIE

*/ntumeargassedpasalernExt/*1;:xpapdtLDFIE
*/)CRIbyedervresd,use(Un/*42;:LDFIE

*/r)useforedervresd,use(Un/*8;:rxuspdtLDFIE
*/slowfolenamalernExt/*

};

thefollowsnameexternalThe pdtxusr storetorequiredwordsofnumberminimumtheinfield pdtxnl
field.thiswithinfilledzeroandjustifiedleftisnameThischaracters.
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(fieldinformationtreecalltheforconstantsThe pdtxct follows:asdefinedare)

*/alernextrulaReg/*0T_EXXCTefin#de
*/dheaktasisalernExt/*1DO_THXCTefin#de

(TXT)TableText
mayYouMTT.thebeforeandPDTtheafterbecanTXTsofnumberanyPDT;thefollowsTXTThe

locationstherelocatethatXRLsandRELsprecedeshouldTXTsbutTXTs,andXRLs,RELs,intermix
TXTTheprogram.theintolinkedbetodataandinstructionsthecontainsTXTTheTXT.thebyinfilled

wordheadertablethewithbegins tbl_hdr the0;wordat hdr_type table.textaasitidentifiesfield
word.headerthefollowentriesitemmoreorOne

{mitetxtuctstr
*/d)gne(sisdupnweebetrInc/*17;:inctxtglon

*/sresaddbitngrtiSta/*38;:sbatxtLDFIE
*/dwortlasinsbitofberNum/*6;:nbltxtLDFIE
*/r)useforedervresd,use(Un/*3;:1usrtxtLDFIE
*/r)useforedervresd,use(Un/*5;:2usrtxtLDFIE

*/)CRIbyedervresd,use(Un/*8;:LDFIE
*/onsatilicdupofberNum/*19;:ndptxtLDFIE

*/dsworttexofberNum/*32;:ntwtxtLDFIE
*/lowfoldswortTex/*

};

header.itemthefollowimmediatelywordstextThe

(REL)TableRelocation
andXRLs,RELs,intermixmayYouMTT.theandPDTthebetweenbemaytablesRELofnumberAny

containsRELTheREL.thebyrelocatedlocationstheinfillthatTXTsanyfollowshouldRELsbutTXTs;
wordheadertablethewithbeginsRELThemodule.theforinformationrelocation tbl_hdr the0;wordat

hdr_type table.relocationaasitidentifiesfield

{relitemstruct
*/typeRelocation/*1;:relrtFIELD
*/indexRelocation/*16;:relriFIELD

*/addressbitRightmost/*38;:relrbaFIELD
*/bitsinlengthField/*6;:relflFIELD

*/relocateto/*
*/modeRelocation/*3;:relrmFIELD

};

(fieldtyperelocationtheforconstantsThe relrt follows:asdefinedare)

*/ryentckBlo/*0BLKRT_efin#de
*/ryentalernExt/*1EXTRT_efin#de

(fieldmoderelocationtheforconstantsThe relrm follows:asdefinedare)
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*/sresadddWor/*0DWORRM_efin#de
*/sresadddworfHal/*1FHALRM_efin#de

*/sresaddcelPar/*2CPARRM_efin#de
*/sresaddeByt/*3EBYTRM_efin#de
*/sresaddBit/*6BITRM_efin#de

*/mfroemodntioocaRel/*7RENTRM_efin#de
*/m);ter(pdryentdateociass/*

*/y.onlsnceererefalernextonalleg/*

(XRL)TableRelocationExtended
shouldXRLsbutTXTs,andXRLs,RELs,MTT.andPDTthebetweenbemayXRLsofnumberAny

informationrelocationthecontainsXRLTheXRL.thebyrelocatedlocationsinfillthatTXTsanyfollow
wordheadertablethewithbeginsXRLThemodule.thefor tbl_hdr the0;wordat hdr_type field

theofadditionthewithRELtheresemblesXRLThetable.relocationextendedanasitidentifies xrlusr,
xrln and, xrlsr fields.

{mitexrluctstr
*/etypntioocaRel/*1;:rtxrlLDFIE
*/exindntioocaRel/*16;:rixrlLDFIE

*/r)useforedervresd,use(Un/*8;:usrxrlLDFIE
*/)CRIbyedervresd,use(Un/*23;:LDFIE

*/ntioocarellciaSpe/*3;:spxrlLDFIE
*/ntioocarelorebefnSig/*1;:nxrlLDFIE

*/ultresofntioicacifspenSig/*3;:srxrlLDFIE
*/sbitingthlenldFie/*6;:flxrlLDFIE

*/teocarelto/*
*/emodntioocaRel/*3;:rmxrlLDFIE

*/)CRIbyedervresd,use(Un/*26;:LDFIE
*/sresaddbitosthtmRig/*38;:rbaxrlLDFIE

};

(fieldtyperelocationextendedtheforconstantsThe xrlrt follows:asdefinedare)

*/ryentckBlo/*0BLKRT_efin#de
*/ryentalernExt/*1EXTRT_efin#de

(fieldrelocationspecialtheforconstantsThe xrlsp follows:asdefinedare)

*/ntioocarellciaspeNo/*0ENONSP_efin#de
*/ntioocarelveshaledersRev/*1FRVHSP_efin#de

*/ntioocarelcelpareeThr/*2L3PRSP_efin#de
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(fieldresultofspecificationsigntheforconstantsThe xrlsr follows:asdefinedare)

*/termatnotsdoenSig/*0ENONSR_efin#de
*/veitiposbetmusldFie/*1POSSR_efin#de
*/veatinegbetmusldFie/*2NEGSR_efin#de
*/edendextnsigisldFie/*3EXTSR_efin#de

(fieldmoderelocationextendedtheforconstantsThe xrlrm follows:asdefinedare)

*/sresadddWor/*0DWORRM_efin#de
*/sresadddworfHal/*1FHALRM_efin#de

*/sresaddcelPar/*2CPARRM_efin#de
*/sresaddeByt/*3EBYTRM_efin#de
*/sresaddBit/*6BITRM_efin#de

*/mfroemodntioocaRel/*7RENTRM_efin#de
*/m);ter(pdryentdateociass/*

*/y.onlsnceererefalernextonalleg/*

(MTT)TableTerminationModule
thedefiningtablesofsettheterminatesMTTThemodule.binaryrelocatabletheofendtheatisMTTThe

wordheadertablethewithbeginsMTTTheroutine.oneformoduleobject tbl_hdr the0;wordat
hdr_type MTT.anasitidentifiesfield

structure.followingthebydefinedisMTTThe

{ltabmttuctstr
*/eherureuctstrr_hdtblUse/*;hdrmttLDFIE

*/umcksChe/*m;cksmttLDFIE
};

FILES

/usr/include/relo.h tablesobjectrelocatableofFormat
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ALSOSEE

symbol formatentrytablesymbolUNICOStheofdescriptionafor(5)

ar archivesportableformaintainerlibraryandarchivetheinvoketo(1)
bld librariesrelocatablemaintainto(1)
cc compilerCStandardCraytheinvoketo(1)
date datethesetandprintto(1)
ed editortexttheinvoketo(1)
ld invocationUNIXtraditionalwitheditorlinktheinvoketo(1)
pascal compilerPascaltheinvoketo(1)
segldr (SEGLDR)loadersegmentResearchCraytheinvoketo(1)

thein ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

tsar processorlanguageprocessingdatasystemtheinvoketo(8)
thein ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

resolv.conf – fileconfigurationresolvernameDomain

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

fileconfigurationresolverThe /etc/resolv.conf readroutinesresolverthethatinformationcontains
withkeywordsoflistacontainsandreadablehumanisfileTheprocess.abyinvokedaretheytimefirstthe

information.resolveroftypesvariousprovidethatvalues

thethroughelsewhereconfiguredname,hosttheandserverlocaltheisusedbetoservernameonlytheIf
hostname thename,domainqualifiedfullytheiscommand,(1) resolv.conf notisprobablyfile

optionalotheranddomain,localservers,namethespecifytofilethisconfigureOtherwise,needed.
information.configuration

follows:asareoptionsconfigurationThe

local.domaindomain
The domain designateskeyword local.domain notarethatqueriesfordomaindefaulttheas

Thequalified.fully local.domain aninnamesdomainunqualifiedtoappendedisparameter
usecandomainthiswithinnamesforqueriesMostname.domainqualifiedfullyaformtoattempt

determinedisdomainthepresent,isentrydomainnoIfdomain.localthetorelativenames,short
byreturnednamehostlocalthefrom gethostname theaftereverythingispartdomainthe(2);

isdomainrootthepart,domainacontainnotdoesnamehosttheifFinally,(.).periodfirst
assumed.

addressnameserver
The nameserver thisforqueriesnamedomainanswersthatservernameadesignateskeyword

Themachine. address orlocalaofnotation)dot(inaddressInternetthespecifiesparameter
touplistcanYouquery.shouldresolverthethatserverremote MAXNS servers,name3)(currently

Iflisted.ordertheinthemquerieslibraryresolvertheexist,serversmultipleIfkeyword.perone
Themachine.localtheonservernametheusesdefaultthepresent,areentriesservernameno

alluntilonsoandnext,thetryout,timesquerytheifandserver,nameatrytoisusedalgorithm
retriesofnumbermaximumauntilserversnametheofalltryingrepeatthentried;areserversname

made.are

optionoptions
The options Themodified.betosettingsvariableresolverinternaldesignateskeyword option

following:theofonebemayparameter

debug Sets RES_DEBUG in res.options.
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ndots:n togivennameainappearmustthatdotsofnumbertheforthresholdaSets
res_query fordefaultThemade.isqueryabsoluteinitialanbefore(3C) n 1,is

nameabsoluteanasfirsttriedisnamethename,ainaredotsanyifthatmeaning
it.toappendedareelementslistsearchanybefore

search.listsearch
The search designateskeyword search.list toattemptingwhentrytodomainsofsetaas

default,Byname.domainaresolve search.list Thisname.domainlocaltheonlycontains
thefollowingpathsearchdomaindesiredthelistingbychangedbemay search withkeyword

theofcomponenteachusingtriedarequeriesresolverMostnames.theseparatingtabsorspaces
networkoflotageneratesandslowisprocessThisfound.ismatchauntilturninpathsearch

isservernoifouttimewillQuerieslocal.notaredomainslistedtheforserverstheiftraffic
Thedomains.theofoneforavailable listsearch aanddomainssixtolimitedcurrentlyis

characters.256oftotal

address.listsortlist
The sortlist byreturnedaddressesoforderingpreferredadesignateskeyword
gethostbyname The(3C). gethostbyname theofonematchthataddressesreturnscall(3C)
address.list Thematch.notdothatthosebeforeentries address.list IPofsetaspecifies
address netmask Thepairs. netmask naturalthetodefaultsandoptionalis netmask theof

10toupspecifymayYouslashes.byseparatedarepairsnetworkoptionalandaddressIPThenet.
pairs.

theonaddressesreturnsexamplefollowingThe 130.155.160.0/255.255.240.0 network
theonaddressesthenfirst, 130.155.0.0 addresses:otherfinally,andnetwork,

.05.0.151300.0.2425555.0/260.5.1.15130sttlisor

The domain and search keywordstheseofinstanceonethanmoreIfexclusive.mutuallyarekeywords
wins.instancelastthepresent,is

theoverrideTo search system’saofkeyword resolv.conf thesetbasis,processperaonfile
LOCALDOMAIN domains.searchoflistspace-separatedatovariableenvironment

theamendTo options system’saofkeyword resolv.conf thesetbasis,processperaonfile
RES_OPTIONS options.resolveroflistspace-separatedatovariableenvironment

example,(forkeywordtheandline,singleaonappearmustvalueandkeywordThe nameserver must)
space.abyseparatedkeyword,thefollowsvalueTheline.thestart

EXAMPLES

aestablishesandserversnameremotetwoandlocaloneliststhatfileashowsexamplefollowingThe
ofnamedomaindefault ourdomain.com:
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0.1.0.127rrveesenam
.89.67.45123rrveesenam
.90.78.56234rrveesenam

m.coaindomouraindom

FILES

/etc/resolv.conf filereferencequerynameDomain

ALSOSEE

gethostname thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

gethostbyname (see(3C) gethost(3C)), res_query (see(3C) resolver thein(3C)) SystemUNICOS
ManualReferenceLibraries SRpublicationResearchCray, – 2080

named thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022

GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304
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NAME

rhosts – namesaccountandhostsremotetrustedoflistaSpecifies

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The .rhosts yourtoinlogmaythat(users)namesaccountandhostsremoteoflistaspecifyyouletsfile
yourinlistedarethatnamesaccountRemotevalidation.usernormaltheoffreeaccount .rhosts mayfile

following:thedo

• (usinginLog rlogin toaskedbeingwithoutnameaccountlocalyourwithhostlocaltheto)(1B)
accountthatforpasswordtheprovide

• (usingfilesCopy rcp versaviceandhost,localtheandhostremotethebetween)(1)

• (usingremotelycommandsExecute remsh hostremoteafromhostlocaltheon)(1B)

The .rhosts mustithost,localtheondirectoryhomeyourinbemustitpresent,Iffile.optionalanisfile
(usersupertheoryoueitherbyownedbe root writable.grouporworldbenotmustitand),

Your .rhosts inentryanbymatchednotisrequestloginremoteaafteronlycheckedisfile
/etc/hosts.equiv (see hosts.equiv inentryEach).(5) .rhosts anandhostremoteaidentifies

notisentrythatrequest,incominganbymatchednotisfieldstheseofeitherIfhost.thatonnameaccount
matched.

inentryanIf .rhosts hostremotethatfromcomingrequestahost,remoteaofnametheonlycontains
theofnoneIfname.accountlocalyourassametheisnameaccountremotetheifonlymatchedbewill

usedyou(unlesspasswordaforpromptedthenareyoudenied;isloginautomaticmatched,isentries
rsh case,whichin(1B), rsh messagethedisplays deniedPermission connection).theclosesand

insymbol*An .rhosts thatfunctionsthehostremoteanyfromperformtoaccountyourallows
.rhosts controls.

inentryanofformatThe .rhosts follows:asis

remote_host
or
remote_ remotehost _account_name
or
*

separatemustYou remote_host from remote_account_name space.oneby
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NOTES

theofUse .rhosts filetheuseconcern,aissecuritywhichinsituationsInrisk.securityapresentsfile
all.atnotorcautiouslyvery

therequiremayconfigurationsystemThe /etc/hosts.equiv and .rhosts acontaintoeachfiles
match.tonamesuserlocalanduserremotetherequiremayalsoitandhost,remotetheformatch

MESSAGES

occur:maymessageerrorfollowingThe

deniedpermission
The .rhosts is,itIfgroup.orworldthebywritableoruseranotherbyownedbenotmustfile
the .rhosts appear.willmessagethisandread,benotwillfile

ALSOSEE

hosts.equiv(5)

rcp(1), remsh(1B), rlogin thein(1B) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011

rcmd thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

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

GuideUser’sNetworkTCP/IP SGpublicationResearchCray, – 2009
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NAME

rmtab – systemsfilemountedremotelyofList

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/rmtab remotelymountedbeenhavethatmachinethisonsystemsfilealloflistacontainsfile
systemfiletheprovidingmachinetheremotely,mountedissystemfileaWhenevermachines.otherby

inentryanmakes rmtab.

The rmtab format:followingthehasthatlinesofseriesaisfile

hostname:directory

mountremoteduringitusenotdoessystemTheinformation.administratorforonlyusedisfileThis
operations.

BUGS

The rmtab accurate.completelyalwaysnotistable

FILES

/etc/rmtab systemsfilemountedremotelyofList

ALSOSEE

mount(8), mountd thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

sccsfile – formatfile(SCCS)SystemControlCodeSource

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

aofversionsmultiplerecordtoinformationdataandcontrolcontainsthatfileASCIIanisfileSCCSAn
parts:logicalsixofconsistsfileSCCSThefile.sourceASCIIsingle

linefirsttheofthoseexceptfiletheincharactersallofSumChecksum

deltaeachaboutInformationtableDelta

deltasaddmaywhousersofIDsgroupnumericalornamesLoginnamesUser

keywordsinternalofDefinitionsFlags

filetheaboutinformationdescriptiveUsers’Comments

linescontrolwithintermixedlinestextActualBody

(octalcharacterheading)of(startSOHASCIIthewithbeginthatlinesaretherefile,SCCSanThroughout
theastoreferredhereafterischaracterThis001). charactercontrol asgraphicallyrepresentedisand "@" .

character.controlthewithbeginnotmaytextuser-suppliedoflineA

formtheofEntriesfollowing.thebydetailindescribedisfileSCCSanofpartlogicalEach DDDDD
99999).and00000betweennumber(astring5-digitarepresent

follows:asislinetheofformThefile.SCCSanoflinefirsttheischecksumTheChecksum

@hDDDDD

Theline.firsttheofthoseexceptcharactersallofsumtheischecksumtheofvalueThe
@h SCCS.fornumbermagicaprovidecharacters

containswhichofeachentries,moreoroneofconsistsfileSCCSanoftabledeltaThetableDelta
thehastabledeltatheinentryEachfile.sourcetheofversiononeaboutinformation

format:following
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@s DDDDD/DDDDD/DDDDD
@d DDDDDDDDDDpgmrhh:mm:ssyy/mm/ddSCCS-IDtype
@i DDDDD ...
@x DDDDD ...
@g DDDDD ...
@m MR-number

...
@c comments ...

...
@e

follows:asdescribedisentriestheseofEach

@s DDDDD/DDDDD/DDDDD
respectively.unchanged,anddeleted,inserted,linesofNumber

@d DDDDDDDDDDpgmrhh:mm:ssyy/mm/ddSCCS-IDtype
(currently,deltatheofType D andnormal= R theofIDSCCStheremoved),=

thatnameloginthedelta,theofcreationoftimeanddatethedelta,
serialtheandcreated,wasdeltathetimetheatIDuserrealthetocorresponds

respectively.predecessor,itsanddeltatheofnumbers

@i DDDDD ...
optional.islinethisincluded;deltasofnumbersSerial

@x DDDDD ...
optional.islinethisexcluded;deltasofnumbersSerial

@g DDDDD ...
optional.islinethisignored;deltasofnumbersSerial

@m MR-number
islinethisdelta;thewithassociatednumber)MR(requestModification

onethanMoreoptional. @m number.MRonecontainingeachexist,canline

@c comments ...
moreoptional;islineThisdelta.thewithassociatedcommentsUser-supplied

onethan @c exist.canline

@e entry.tabledeltatheofEnd

file,thetodeltasaddmaywhousersofIDsgroupnumericalornamesloginoflistThenamesUser
areIDsgroupnumericalandnamesloginthesecontainthatlinesTheline.atonameone

linesbracketingthebysurrounded @u and @U controlthewithbeginnotmayThey.
awithstartsthatlineAnydelta.amaketouseranyallowslistemptyAncharacter. !

deltas.makingfromuserorgroupsucceedingtheprohibits

seeuse,theironinformationmore(forinternallyusedkeywordsareFlagsFlags admin(1)).
form:followingthetakeslineflagEach
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@f textoptionalflag

follows:asdefinedareflagsThe

@ft programoftype
theforreplacementtheDefines %Y% keyword.identification

@fv nameprogram
ifcomments;forpromptingtoadditioninnumbersMRforpromptingControls

nameprogram thatprogramvalidity-checkingnumberMRandefinesitpresent,is
file.SCCSthetochangesmakingwhencalledis

@fi stringkeyword
theWhenmessage.keywords’’id‘‘Notheofaspectwarning/errortheControls

i thispresent,isflagthewhenwarning;aonlyismessagethispresent,notisflag
made).notisdeltatheorretrievednotisfile(theerrorfatalacausesmessage

@fb thewithusedwhentreedeltatheinbranchaCauses -b SCCStheofkeyletter
get command.(1)

@fm namemodule
theoftextreplacementtheforchoicefirsttheDefines %M% identification

keyword.

@ff floor
theDefines floor added.bemaydeltasnowhichbelowreleasetheis,thatrelease;

@fc ceiling
theDefines ceiling bemaydeltasnowhichabovereleasetheis,thatrelease;

added.

@fd SIDdefault
aonspecifiedisnonewhenusedbetoIDSCCSdefaulttheDefines get

command.

@fn commandtheCauses delta ainsertto(1) null noappliesthatdelta(adelta
example,(forreleasenewainmadeisdeltaawhenskippedreleasesinchanges)

Theskipped).are4and3releases2.7,deltaaftermadeis5.1deltawhen
theofabsence n empty.completelybetoreleasesskippedcausesflag

@fj SCCStheCauses get basesametheofeditsconcurrentallowtocommand
ID.SCCS

@fl releaseslock
SCCS(theeditingagainstlockedarethatreleasesoflistaDefines get command

thewith -e keyletter).

@fq textuser-defined
theforreplacementtheDefines %Q% keyword.identification
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@fz nameapplication
programs.interfacespecializedcertaininuseforReserved

linesbracketingthebysurroundedarecommentsUser-suppliedComments @t and @T This.
calledsometimesisinformationcomment textdescriptive per-deltathefromseparateisIt.

sourcetheofpurposethedescribetousedsometimesisandtabledeltatheincomments
character.controlthewithbegincannotlinescommentThesefile.

thewithbeginnotmaylinesTextlines.controlandlinestextofconsistsbodyTheBody
end.anddelete,insert,lines:controlofkindsthreeareTherecharacter.control DDDDD

line.controlthefordeltathetocorrespondsthatnumberserialtheis

@I DDDDD
Insert

@D DDDDD
Delete

@E DDDDD
End

ALSOSEE

admin(1), delta(1), get(1), prs thein(1) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011
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NAME

sectab – valuesandnamessecuritydefinedoftableforFormat

SYNOPSIS

<sys/sectab.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The sectab asdefinedisstructureThisvalues.associatedandnamessecurityholdtousedisstructure
follows:

64ESNAMMAXefin#de
256NELENAMMAXefin#de

{tabsecuctstr
*/esnamtyuriSec/*N];ELENAMMAXS][AMEAXNe[Mnamtb_rcha

/*uesvalenamtyuriSec/*1];+MESXNA[MAnumtb_glon
};

The getsectab theusescallsystem(2) sectab strings,namesecurity64ofmaximumaholdtostructure
apluscharacters255ofconsistmaywhichofeach NULL values64ofmaximumaholdsalsoItterminator.

names.securitythewithassociatedarethat getsectab withvaluesoflisttheterminates(2) – 1.

FILES

/usr/include/sys/sectab.h

ALSOSEE

getsectab thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

sem – facilitySemaphore

SYNOPSIS

<sys/sem.h>#include

IMPLEMENTATION

systemsResearchCrayAll

STANDARDS

XPG4POSIX,

DESCRIPTION

The sem theinstructuresandconstantsthedescribespageman sys/sem.h file.include

specified:becanflagoperationsemaphorefollowingThe

SEM_UNDO entry.exitonadjustupSets

thefordefinitionscommandThe semctl follows:asarecallsystem(2)

GETNCNT Gets semncnt.

GETPID Gets sempid.

GETVAL Gets semval.

GETALL ofcasesallGets semval.

GETZCNT Gets semzcnt.

SETVAL Sets semval.

SETALL ofcasesallSets semval.

The semid_ds members:followingthecontainsstructure

*/ureuctstrnsiomisperionratope/*rm_pesemrm_peipcuctstr
*/setinsoreaphsemofbernum/*ems_nssemintrtshoedignuns

*/etim2)op(semtlas/*ime_otseme_ttim
*/(2)ctlsembydngechaetimtlas/*ime_ctseme_ttim

The pid_t, time_t, key_t and, size_t indescribedasdefinedaretypes sys/types.h.

members:followingthecontainsthatstructureabyrepresentedissemaphoreA
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*/uevaloreaphsem/*valsemintrtshoedignuns
*/ionratopetlasofIDscespro/*pidsem_tpid

valsemforgtinwaisescesproofbernum/*tncnsemintrtshoedignuns
*/uevaltrencurntharategreomebecto

valsemforgtinwaisescesproofbernum/*tzcnsemintrtshoedignuns
*/ozeromebecto

structureThe sembuf members:followingthecontains

*/bernumoreaphsem/*m_nusemintrtshoedignuns
*/ionratopeoreaphsem/*_opsemintrtsho

*/gsflaionratope/*g_flsemintrtsho

macros:asdefinedbemayalsoandfunctionsasdeclaredarefollowingThe

t(inctlsemint semid int, semnum int, cmd .);..
y_t(kegetsemint key int, nsems int, semflg);

t(inopsemint semid *bufsemuctstr, sops e_tsiz, nsops);

fromsymbolstheofallincluded,isfileheaderthisWhen sys/ipc.h defined.bewillalso

ALSOSEE

ipc(5), types(5)

semctl(2), semget(2), semop thein(2) ManualReferenceCallsSystemUNICOS ResearchCray,
SRpublication – 2012

ipc onlyOnline(7)
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NAME

sendmail.cf – servicemailTCP/IPforfileConfiguration

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The sendmail services:mailthreewithworksprogram(8) mail(1), mailx SimpleDARPAtheand(1),
(see(SMTP)ProtocolTransferMail sendmail ).(8)

The usr/lib/sendmail.cf thethatdefinitionsandrulesofsetcrypticaisfile sendmail program(8)
mailthetransfertoanddestinationitstowardtakeshouldmessagemailastepnextthedeterminetouses

step.nextthetomessage

theofauthortheoradministratorsystemtheofdiscretiontheatisdeterminationactualtheAlthough
theofcontents sendmail.cf (foraddressDARPA-styleabyspecifiedrecipientswithmessagesmailfile,

example, user@host messagesmailandSMTP,usingbyhostdestinationthetodeliveredaretraditionally)
deliverythisUNICOS,(Underagent.deliverymaillocalathroughdeliveredareuserslocaltoaddressed

theisagent mail program.)(1)

theconfiguringoninformationFor sendmail.cf seefile, Administrator’sFacilitiesNetworkingUNICOS
Guide SGpublicationResearchCray, – 2304.

FILES

/usr/lib/sendmail.cf filehandlermailTCP/IP

ALSOSEE

mail(1), mailx thein(1) ManualReferenceCommandsUserUNICOS publicationResearchCray,
SR– 2011

sendmail thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

GuideAdministrator’sFacilitiesNetworkingUNICOS SGpublicationResearchCray, – 2304

822RFCand821,RFC819,RFCComments,forRequestInternetDARPA
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NAME

services – databasenameserviceNetwork

SYNOPSIS

/etc/services

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/services network.theinavailableservicesknownofdatabasethecontainsfile

entries:TCP/IP
theinlineoneservice,eachFor services portthename,serviceofficialthecontainshouldfile

anybyseparatedareItemsname.servicetheforexistthataliasesanyandname,protocolthenumber,
arenameprotocolandnumberportTheboth.ofcombinationaorcharacters,tabblanks,ofnumber

example,(forspecifiedprotocolandporttheseparatetosymbol/auseitem;oneconsidered
tcp/512 ).

A # dofilethesearchthatroutinessymbol,thisspecifyyouifcomment;aofbeginningtheindicatessymbol
line.theofendthetoupcharactersadditionalinterpretnot

(commentornewline,delimiter,fieldathanothercharacterprintableanycontainmaynamesService #).

(numbersportprivilegedhavethatentriesTCP/IPmodifyyouWhen 512 to 1023 theuse), rsvportbm(8)
Thetable.portreservedkernel’stheupdatetocommand bindresvport and(3C) rresvport(3C)

theinportathatensuretotablekernelthequeryroutines /etc/services Theused.notisfile
rsvportbm startup.systematrunisusuallycommand(8)

EXAMPLES

forentriessampleshowsexamplefollowingThe /etc/services:
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#
lestyeternIntes,vicserkworNet#

#
tcp21/ftp
tcp23/nettel

lmaitcp25/psmt
c-nisrimfroyallusu#metnahosp/tc101mestnahos

p/ud111rpcsun
p/tc111rpcsun

#
onsctifuniccifspetHos#

#
udp69/ptft
tcp79/gerfin

#
esvicsericcifspeXUNI#

#
p/tc512cexe
p/tc513inlog

duserdsswopasno#cmdp/tc514llshe
p/ud517ktal

FILES

/etc/services filedatabaseNetwork

ALSOSEE

getserv thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

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

share – tableparameterschedulerFair-share

SYNOPSIS

<sys/share.h>#include

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

theuseskernelThe share valuesfeedbackandconstantsasusedvariablestheretainanddefinetostructure
scheduler.fair-sharethebyperformedcalculationsthein

theinvaluesthemanipulatecanadministratorsystemThe share byconstantsastreatedarethatstructure
theusing shradmin command.administrator(8)

theofformatThe share theindefinedisstructure sys/share.h follows:asfile,include

/*
sterameparglineduschreSha**

*/

stsconsh_uctstr
{

**/steramePar/**

*/gsflaglineduSch/*fl;sc_int
*/s.secinlereduschforeratRun/*ta;delsc_int

*/rsuseiveactofbernum.Max/*s;sermxusc_int
*/gtinnesupgro.Max/*ps;roumxgsc_int

*/’’atel_r‘‘kforeratayDec/*;cayederatsc_atflo
*/tyoripriteoluabs.Max/*ri;mxpsc_atflo

*/scespromalnorafortyoripri.Max/*;primxusc_atflo
*/deresidcongeusa.Max/*e;sagmxusc_atflo

*/’’age_usl.l‘‘kfortorfacayDec/*ay;decsc_atflo
*/lcaltemsysoftCos/*l;calsyssc_int

*/i/ockblolicalog""/*;biosc_int
*/i/oeamstr""/*;tiosc_int

*/kticcpu""/*k;ticsc_int
*/kticorymem""/*ck;clisc_int

*/rirepshaforaydecforeBas/*;cayideeprbassc_atflo
*/sescesproednicllyimamaxforeratayDec/*ay;decprisc_atflo

*/resharuseiveecteffmaxfortorFac/*;areushmaxsc_atflo
*/reshaupgroiveecteffminfortorFac/*;aregshminsc_atflo
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*/%100=1.0%.ngrgichatrenCur/*t;cenpersc_atflo
*/resharusemimuMin/*in;remshasc_atflo

*/>are<sp/*;[2]arepspsc_atflo
*/ssecNryeveUDBhwitdeslnocSyn/*2,c:3csesynsc_tuin

*/sescesproofbernummimuMax/*2;x:3cmaprosc_
*/sick_clmemateregaggmimuMax/*;maxmemsc_int

**/ckdbaFee/**

*/rsuseiveactofberNum/*rs;usesc_int
*/upsgroiveactofberNum/*;upsgrosc_int
*/ieprharp_sofuevalhHig/*;prihshhigsc_atflo

*/geusatrencur.Max/*ge;usamxcsc_atflo
*/lscaltemsysntCou/*ll;scacsysc_int

*/si/ockblolicalog"/*o;cbisc_int
*/si/oeamstr"/*o;ctisc_int

*/ksticcpu"/*ck;ctisc_int
*/ksticorymem"/*;ickcclsc_int

*/>are<sp/*;[2]arefspsc_atflo
};

NELKERdef#if
ts;onsshcstsconsh_uctstrernext

dif#en

cayederatsc_ts.onsshcateayRDecefin#de
aydecsc_ts.onsshcesagayUDecefin#de

[0]arepspsc_ts.onsshcRAMTPALASefin#de
psroumxgsc_ts.onsshcUPSGROMAXefin#de

rimxpsc_ts.onsshcRIREPSHAMAXefin#de
primxusc_ts.onsshcIUPRMAXefin#de

esagmxusc_ts.onsshcGEUSAMAXefin#de
ssermxusc_ts.onsshcRSUSEMAXefin#de
areushmaxsc_ts.onsshcAREUSHMAXefin#de
prihshhigsc_ts.onsshcrirePShaMaxefin#de
geusamxcsc_ts.onsshcgeUsaMaxefin#de
aregshminsc_ts.onsshcAREGSHMINefin#de
inremshasc_ts.onsshcMINRE_SHAefin#de
aydecprisc_ts.onsshcayDecPriefin#de

cayideeprbassc_ts.onsshcaseayBDecPriefin#de
flsc_ts.onsshcslagrefShaefin#de
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/*
gsflaglineduschreSha**

*/
*/allatlereduschrun’tDon/*01EHARNOSefin#de

*/gesusaupgroustAdj/*02UPSGROADJefin#de
*/reshamimumaxitLim/*04RESHALIMefin#de
*/t#acconebasreSha/*010CTYACREBSHAefin#de

*/sCPUleeduschtoFSSuse’tDon/*020DCHENOSefin#de
*/)re(shasetmfroresshatauldefowAll/*040EHAREFSOWDALLefin#de
*/uesvaldelnoateculcalmondaeshrLet/*0010SLFSLEVUSRefin#de

/*
esratscesproofonaticulcalforstorfacingghtWei**

*/
*/scesprolenabrunfortorfac/*1.0_WTRUNefin#de

*/rsepesletsoffortorfac/*0.6TP_WSSLefin#de
*/scesprodppeswafortorfac/*0.2_WTSWPefin#de

NELKERdef#if
/*

aysdectyoripriedlatlcu-capreforleTab**
*/

;s[]cayeDeNicatfloernext

/*
sentreminceratedlatlcu-capreforleTab**

*/

[];teseRaNicatfloernext

/*
tscoskticedlatlcu-capreforleTab**

*/

[];ckseTiNicinternext
dif#en

The share.h theinusedisstructure /usr/src/uts/md/lowmem.c constantssharethedefinetofile
table.feedback-variablesand
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theretrievecanYou shconsts theusingbystructure policy usingbycallsystem(2)
policy(FAIR_SHARE,GET_COSTS) usingbyitsetcanuserprivilegedtheand,
policy(FAIR_SHARE,SET_COSTS) thesetcanuserprivilegedThe. SC_MXUSAGE usingbyfield
policy(FAIR_SHARE,MOD_MXUSG).

FILES

/usr/include/sys/share.h structurelimitsuserKernel

ALSOSEE

lnode(5)

shrview thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

limits(2), policy thein(2) ManualReferenceCallsSystemUNICOS publicationResearchCray,
SR– 2012

shradmin(8), shrdaemon(8), shrlimit(8), shrmon(8), shrtree thein(8) AdministratorUNICOS
ManualReferenceCommands SRpublicationResearchCray, – 2022

AdministrationResourceUNICOS SGpublicationResearchCray, – 2302
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NAME

shells – shellsuseravailableofList

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/shells UNICOS.underavailablearethatinterpreters)(commandshellsoflistacontainsfile
thewithusedarenamesshellThese chsh and(1B) ftp commands.(1B)

line.separateaonshelleachofnamepathfullthewithformattedisfileThe

characterslashahavenotdoesthatis,(thatshellaofnamepathfullthewithbeginnotdoesthatlineAny
thehowever,(Traditionally,ignored.iscolumn)firstthein # indicatetocolumnfirsttheinusedissymbol

symbolcommenttheortab)or(spacecharacterwhite-spaceaAlso,comment.)oflinea # fullafollowing
comment.aasignoredislinetheofremainderthethatindicatesnamepath

EXAMPLES

aofexampleAn /etc/shells follows:file

;ftpandhchsforllssheeableptaccoftLis#
llsshesetheofoneehavnotdowhotneccontorsuseowallnotlwildftp#

#
llsheIXPOSThe#

hn/s/bi
llsheCThe#

shn/c/bi
llshenKorThe#

shn/k/bi

FILES

/etc/shells shells.availableoflistacontainsthatFile

ALSOSEE

chsh(1B), csh(1), ftp(1B), sh thein(1) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011
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NAME

shm – facilitymemoryShared

SYNOPSIS

<sys/shm.h>#include

IMPLEMENTATION

seriesT90CRAY

STANDARDS

XPG4POSIX,

DESCRIPTION

The shm theandconstantssymbolicthedescribespageman shmid_ds theinstructure sys/shm.h
file.include

SHM_RDONLY read-write).is(defautread-onlyAttaches

SHM_RND toaddressattachRounds SHMLBA.

SHMLBA multiple.addressboundarylowsegmentsSpecifies

throughdefinedaretypesdatafollowingThe typedef:

shmatt_t Itattached.currentlyissegmentthetimesofnumbertheforusedintegerUnsigned
typeaaslargeasleastatvaluesstoretoablebemust shortunsigned .

The shmid_ds members:followingthecontainsstructure

*/ureuctstrnsiomisperionratope/*rm_peshmrm_peipcuctstr
*/esbytintmensegofesiz/*gsz_seshmint

*/ionratopeorymemredshatlasofIDscespro/*id_lpshm_tpid
*/ratocreofIDscespro/*id_cpshm_tpid

*/esachatttrencurofbernum/*httc_nashm_tattshm
*/2)at(shmtlasofetim/*ime_atshme_ttim
*/2)dt(shmtlasofetim/*ime_dtshme_ttim

*/(2)ctlshmbyngechatlasofetim/*ime_ctshme_ttim

The pid_t, time_t, key_t and, size_t indescribedasdefinedaretypes sys/types.h.

macros:asdefinedbemayalsoandfunctionsasdeclaredarefollowingThe

t(inmat*shdvoi shmid *dvoistcon, shmaddr int, shmflg);
t(inctlshmint shmid int, cmd *dsid_shmuctstr, buf);

*dvoinst(codtshmint shmaddr);
y_t(kegetshmint key e_tsiz, size int, shmflg);
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fromsymbolstheofallincluded,isfileheaderthisWhen sys/ipc.h defined.bewillalso

ALSOSEE

ipc(5), types(5)

shmat(2), shmctl(2), shmdt(2), shmget thein(2) ManualReferenceCallsSystemUNICOS Cray,
SRpublicationResearch – 2012

ipc onlyOnline(7)

)5(SHM)5(SHM

SR478 – 2014



NAME

slrec – formatrecordlogSecurity

SYNOPSIS

<sys/types.h>#include

<sys/utsname.h>#include

<sys/secparm.h>#include

<sys/slrec.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

Thelog.securityainrecordedisinformationsecuritySystem trailauditsecurity thatrecordsofsetais
transactions.userindividualtracinginaidsandprocessingdocuments

onusedheadertheheaders:logsecurityoftypestwoareThereheader.ahasrecordlogsecurityEvery
andsubjectincludeswhich8.0,UNICOSinintroducedheaderexpandedtheandsystems8.0pre-UNICOS

usedisalsoitreasons;compatibilityforretainedwasversion8.0pre-UNICOSThecompartments.object
allfor slgentry format.headernewtheusetomodifiedbeennothavethatcommandsbyissuedcalls(2)

follows:asdefinedisheader8.0pre-UNICOSThe

{0hdrslguctstr
*/)’70cesindscon(seetim/*e;timsl_e_ttim

*/uidtsjecsub/*24;:uidsl_int
*/gidtsjecsub/*24;:gidsl_int

*/derheaincesbytingthlenordrec/*16;:lensl_int
*/uidlreatsjecsub/*24;:druisl_int
*/gidlreatsjecsub/*24;:drgisl_int

*/ellevt’sjecsub/*8;:lslvsl_int
*/ellev’sectobj/*8;:lolvsl_int

*/etypordrec/*8;:etypsl_int
*/)etesol(obssclaityegrintt’sjecsub/*8;:ssclsl_int

*/jidqueunit’sjecsub/*24;:jidsl_int
*/pidqueunit’sjecsub/*24;:pidsl_int

*/rfientiideicmag/*32;:gslosl_int
*/pebty_suordrec/*4;:tsubsl_int

*/IDnsioVer/*4;n:sioversl_int
*/uiderownjob/*24;:djuisl_int

};
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follows:asdefinedisheaderexpandedThe

{hdrslguctstr
*/)’70cesindscon(seetim/*e;timsl_e_ttim

*/uidtsjecsub/*24;:uidsl_int
*/gidtsjecsub/*24;:gidsl_int

*/derheaincesbytingthlenordrec/*16;:lensl_int
*/uidlreatsjecsub/*24;:druisl_int
*/gidlreatsjecsub/*24;:drgisl_int

*/ellevt’sjecsub/*8;:lslvsl_int
*/ellev’sectobj/*8;:lolvsl_int

*/etypordrec/*8;:etypsl_int
*/)etesol(obssclaityegrintt’sjecsub/*8;:ssclsl_int

*/jidqueunit’sjecsub/*24;:jidsl_int
*/pidqueunit’sjecsub/*24;:pidsl_int

*/rfientiideicmag/*32;:gslosl_int
*/pebty_suordrec/*4;:tsubsl_int

*/IDnsioVer/*;n:4sioversl_int
*/uiderownjob/*24;:djuisl_int

*/ntstmeparcomtjecsub/*mp;scosl_glon
*/ntstmeparcomectobj/*mp;ocosl_glon

};

*/rfientiideicmaggslo/*547067333016GIC_MASLGefin#de

The subject Theuser.validatedais object filespecialFIFOfile,specialcharacterblock,directory,file,ais
process.ormessage,socket,pipe),(named

theintypeeachofformatthefindcan(youtypesrecordlogsecuritythesummarizeslistfollowingThe
sys/slrec.h file):

DescriptiontypeRecord

SLG_GO record.startlogSecurity

SLG_STOP record.stopSystem

SLG_TCHG record.changeTime

SLG_CCHG record.changeconfigurationSystem

SLG_DISC systems.MLSUNICOSpre-7.0onUsedrecord.accessDiscretionary

SLG_DISC_7 Recordsystems.securitylaterand7.0onUsedrecord.accessDiscretionary
theinincludednotiswhichmode,accessrequestedincludes SLG_DISC record.

SLG_MAND systems.MLSUNICOSpre-7.0onUsedrecord.accessMandatory

SLG_MAND_7 includesRecordsystems.securitylaterand7.0onUsedrecord.accessMandatory
theinincludednotiswhichmode,accessrequested SLG_MAND record.

)5(SLREC)5(SLREC

SR480 – 2014



SLG_OPER record.accessOperational(Deferred)

SLG_LOGN record.processvalidationLogin

SLG_NETW record.accessNetwork

SLG_DISKIO record.I/ODisk(Deferred)

SLG_SSDIO record.I/OSSD(Deferred)

SLG_TAPE record.I/OTape

SLG_EOJ event.end-of-jobandocumentsrecordThisrecord.End-of-job

SLG_CHDIR isrecordthistracking,namepathoptionalselectyouIfrecord.directoryChange
executed.iscallsystemdirectorychangeatimeeachlogged

SLG_SECSYS example,(forrecordcallssystemsecurityNon-inode setucat(2)).

SLG_NAMI example,(forrecordfunctionsNAMI mkdir and(8) ln(1)).

SLG_DAC change.controlaccessDiscretionary

setuidSLG_SETUID record.callsystem(2)

suSLG_SU record.attempts(1)

SLG_IPNET record.violationssecuritylayerIP

SLG_NFS record.requestsNFSCray

SLG_FXFR record.loggingtransferFile

SLG_NETCF record.changesconfigurationNetwork

SLG_AUDIT record.changesoptionauditingSecurity

SLG_NQS record.activityNQS

SLG_NQSCF record.changesconfigurationNQS

SLG_TRUST record.activityprocessTrusted

SLG_PRIV record.usePrivilege

SLG_CRL activity.Cray/REELlibrarian

SLG_OTHR .Other..Cases.Special(Deferred)

commandsuser-leveltrustedbywrittenarerecordssomeHowever,types.entrymostgenerateskernelThe
example,(for login therecords,thesewriteTo(1)). slgentry onlyacceptsitandused,iscallsystem(2)

thebydefinedastypes,recordfollowingthe all_slgentry structure:
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{trygen_slallonuni
;crlcrlslguctstr

r;exffilrexffilslguctstr
in;loginlogslguctstr
;nqsnqsslguctstr

;chgnqscfnqsslguctstr
;uidsetuidsetslguctstr

e;tapetapslguctstr
e1;tape1tapslguctstr

;chgudbudbslguctstr
;chgnalnalslguctstr
;chgwalwalslguctstr
g;fchintaceerfintslguctstr
;chgmapmapslguctstr
hg;etcipnetipnslguctstr

ZEHSIPATdef#if
st;trusttruslguctstr

;st2trust2truslguctstr

};

FILES

/usr/adm/sl/slogfile logSecurity

/usr/include/sys/slog.h fileheaderlogSecurity

/usr/include/sys/slrec.h recordlogsecurityofFormat

/usr/include/sys/types.h filedefinitiontypeData

/usr/include/sys/utsname.h namesSystem

/usr/src/uts//cf.SN/config.h definitionsconstantstunableUNICOS

ALSOSEE

slog(4)

spset thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

slgentry thein(2) ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012

slogdemon thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

AdministrationSystemUNICOSGeneral SGpublicationResearchCray, – 2301
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NAME

symbol – formatentrytablesymbolUNICOS

SYNOPSIS

<symbol.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

assemblers,compilers,UNICOSbyusedorproducedtablebinaryrelocatabletheofpartistablesymbolA
theindefinedisformattableSymbolloaders.and symbol.h detail.initdescribes,theandfile,include
theindescribedisformattablebinaryRelocatable relo symbolprocessthatcommandsSomeentry.(5)

thethanratherdefinitions,internalusetables symbol.h file.include

ortablessymbolmoduleeitherareThesescope.modulewithtablessymbolproducecompilersUNICOS
(structureHeaderTableModuleabyheadedistablesymbolmoduleAtables.symbolblockcommon mth,

indefined symbol.h typetablethehasand) SYM_TYPE (see relo istablesymbolblockcommonA).(5)
(structureHeaderTableBlockCommonabyheaded cbt indefined, symbol.h typetablethehasand)

CMB_TYPE (see relo ).(5)

GlobaltheofinstanceanwithbeginThesescope.globalwithtablessymbolproduceloaderUNICOS
(structureHeader(GST)tableSymbol gnt indefined, symbol.h typetablethehaveand) GNT_TYPE (see

relo ).(5)

The nlist theandroutinelibrary(3C) adb symbols.globaluplooktoGSTtheusedebugger(1)

FILES

/usr/include/symbol.h formatentrytablesymbolUNICOS

ALSOSEE

a.out(5), relo(5)

adb(1), cc(1), ld(1), segldr thein(1) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011

nlist thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080
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NAME

tapereq – filedefinitioninterfacedaemonTape

SYNOPSIS

<tapereq.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The tapereq daemon,tapethetorequestssendusersletsthatmechanismaprovidesinterface
tpdaemon pipe).(namedfilespecialFIFOathrough(8),

theincludealltheybutformat,differentahasdaemontapethetorequestuserEach reqhdr Thestructure.
tapereq.h theandrequeststhesedefinesfileinclude reqhdr follows:asstructure,

{hdrrequctstr
*/tuesreqsthiofesiz/*e;sizint
*/ecodtuesreq/*e;codint
*/IDjob’steruesreq/*;jidint
*/IDjobchbatNQS/*6];b[1qsurcha
*/ldfieoech/*o;echint
*/enamepiplyrep/*;TH]XPA[MArpnrcha

};

asendsdaemontapethewhichthroughpipereplyaofnametheincludedaemontapethetorequestsAll
fromrepliestheofAllrequest.theissuingbeforepipethiscreatemustuserTherequest.user’sthetoreply

thecontainuserthetodaemontapethe rephdr theandrepliesThestructure. rephdr arestructure
indefined tapereq.h follows:as,

{hdrrepuctstr
*/lyrepofesiz/*e;sizint
*/ldfieoech/*o;echint
*/ecodurnret/*rc;int

};

code,requestdaemontapeA TR_INFO theaboutdatatape-specificreturnsItuser.thetoavailableis,
indefinediscoderequestThisfile.tapeuser’s tapereq.h definedisalsoprovidedinformationstatusthe;

in tapereq.h.

theindefinedarereturnsdaemontapethethatcodeserrorThe /usr/include/taperr.h file.
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FILES

/usr/include/tapedef.h sizefiletraceforDefinitions

/usr/include/tapereq.h filedefinitioninterfacedaemonTape

/usr/include/taperr.h codeserrordaemonTape

/usr/spool/tape/trace.bmxxxx filestracedaemonTape

ALSOSEE

rls(1), rsv(1), tpmnt(1), tprst(1), tpstat thein(1) ManualReferenceCommandsUserUNICOS ,
SRpublicationResearchCray – 2011

tpdaemon thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

AdministrationSubsystemTape SGpublicationResearchCray, – 2307
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NAME

tapetrace – formatfiletracedaemonTape

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

daemon,tapeThe tpdaemon arefilestraceTheprocesses.usertraceanddebugtofilestraceproduces(8),
them.edittoeditorUNICOSanyusefiles;ASCII

(filetraceA trace.daemon atactivityusertracingforexistsalsofiletraceAdaemon.tapetheforexists)
formthehasandleveldevicethe trace.bmxxxx.

(filetraceA trace.avr_0 (processrecognitionvolumeautomatictheforexistsalso) avrproc Trace).
namedfiles trace.DUMMYnn exist;also nn tapetheintablesofrecordslogfilestraceThesenumber.ais

process.atoassignedisdeviceabeforedaemon

theintowritingstartwilldaemontapethewhichatoffsetthecontainfiletraceaincharacters15firstThe
follows:asisrecordtraceaofformatTherecords.traceofconsistsfiletracetheofrestThefile.trace

(inproducedisrecordtheTime1. hh:mm:ss format)

initializedwassystemthesinceproducedrecordtheofseconds)(inTime2.

theordaemontapetheofIDprocesstheiswhichrecord,theproducingprocesstheofIDProcess3.
daemontapetheofchildaofIDprocess

recordtheproducingprogramtheofName4.

recordtheproducingfunctiontheofName5.

functionthefrominformationTrace6.

The tape_daemon_trace_file_size_bytes thein /etc/config/text_tapeconfig file
daemontapethevalue,thisreachedhasfiletraceaofsizetheWhenfiles.tracetheofsizethedefines

again.itoverwritesandfiletracetheofbeginningthetoaroundwraps

FILES

/etc/config/text_tapeconfig fileconfigurationsubsystemTape

/usr/include/tapedef.h sizefiletraceforDefinitions

/usr/spool/tape/trace.daemon daemontapeforfileTrace

/usr/spool/tape/trace.bmxxxx devicestapeforfilesTrace
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ALSOSEE

tpdaemon(8)

AdministrationSubsystemTape SGpublicationResearchCray, – 2307
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NAME

tar – formatfilearchiveTape

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The tar file.archivedoneintofilesseveraldumpscommandarchive)(tape

A tapetar sizeofisblockEachblocks.ofseriesaisfileor TBLOCK theonfileAbytes. tapetar isfileor
contentsthegivethatblocksmoreorzerobyfollowedfile,thedescribesthatblockheaderabyrepresented

anastape,theofendtheAtfile.theof EOF 0’s.binarywithfilledareblockstwoindicator,

ofgroupEachoperations.I/OphysicalforgroupedareblocksThe n systemoneusingbywrittenisblocks
setTocall. n theuse, -b theonoption tar fordefaultTheline.command(1) n andtapesforblocks20is

pipes.orfilesdiskforblocks128

The -b theonoption tpmnt alwaysisgrouplastTherecord.tapeaofsizethedeterminescommand(1)
thereading,Ondata.randomcontainblocks0twotheafterblockstherefore,size;fulltheatwritten

theblock,tapefullathanlessreturnsreadthatifbutread,firsttheforusedissizegroupdefaultorspecified
reads.furtherforusedissizeblockreduced

follows:asisblockheaderdefaultThe
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512OCKTBLefin#de
100SIZNAMefin#de

{ockhblonuni
];OCKTBLmy[dumrcha

{derheauctstr
;IZ]AMSe[Nnamrcha

];e[8modrcha
;[8]uidrcha
;[8]gidrcha
2];e[1sizrcha

;12]me[mtircha
;[8]sumchkrcha

ag;kfllinrcha
];SIZNAMme[knalinrcha

6];ic[magrcha
];n[2sioverrcha
;32]me[unarcha
;32]me[gnarcha
8];or[majdevrcha
8];or[mindevrcha
5];[15fixprercha

f;dbu}
};

The name Thestring.null-terminatedaisfield mode, uid, gid, size, mtime and, chksum arefields
width(offieldEachASCII.innumbersoctalzero-filled w contains) w nullaandspace,ASCIIandigits,-2

exceptcharacter, size and mtime null.trailingthecontainnotdowhich, name asfile,theofnametheis
theonspecified tar theinspecifiedwasthatdirectoryainweretheybecausedumpedFilesline.command

andprefixtheasnamedirectorythehavelinecommand /filename suffix.theas mode withmodefiletheis
off.maskedbittopthe uid and gid file.theownthatnumbersgroupandusertheare size isbytes)(in

0.asspecifiedfieldthiswithdumpedarelinkssymbolicandLinksfile.theofsizethe mtime theis
dumped.wasittimetheatfiletheoftimemodification chksum representsthatvalueASCIIdecimalais

thechecksum,thecalculatingWhenblock.headertheinbytestheofallofsumthe chksum treatedisfield
blanks.allwereitifas linkflag anisitif1ASCIIfile,specialaorregularaisfiletheif0ASCIIis

inisany,ifto,linkednameThelink.symbolicaisitif2ASCIIandlink,hard linkname trailingawith,
character.null tar theinfillmay magic, version, uname, gname, devmajor, devminor and,

prefix otherwise,archive;ancreatingwhenfields tar forsolelydefinedareTheyfields.theseignores
thewithcompatibility ustarpax inincludedare(and0’sbinaryareheadertheoffieldsUnusedformat.

checksum).the

invokeyouIf tar theusingby -s defaulteachbeforeappearsblockheadersecurefollowingtheoption,
block:header
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{radesheuctstr
ic;magh_srtsho
el;levh_srtsho

;artomph_cglon
sk;cldh_aglon

t;ounclch_artsho
sn;drvh_hglon

];y[1ummh_drcha
};

ofinstanceEach h_smagic The(octal).060606constantthecontains h_slevel and h_compart fields
Therespectively.compartments,andlevelsecurityfile’sthecontain h_acldsk indicatesthatflagaisfield

andfile,thisforarchivedbeenhas(ACL)listcontrolaccessanwhether h_aclcount ofnumbertheholds
ACL.thatinentries

invokeyouIf tar thewith -sa theafterimmediatelyappearsheadersecurefollowingtheoptions,
sheader block:header

{radenheuctstr
ic;magh_nrtsho
ls;ntch_irtsho
at;ntch_iglon
lg;ecfh_sglon
vl;inlh_mrtsho
vl;axlh_mrtsho
mp;alch_vglon

6];d[1rveeseh_rglon
];y[1ummh_drcha

};

ofinstanceEach h_nmagic The(octal).050505constantthecontains h_intcls, h_intcat and,
h_secflg securityand(obsolete),categoriesintegrity(obsolete),classintegrityfile’sthecontainfields

Therespectively.flags, h_minlvl, h_maxlvl and, h_valcmp minimumdevice’sthecontainfields
respectively.compartments,authorizedandlevel,securitymaximumlevel,security

subsequentandsecondThefile.regularaasdumpedisitdumped,isnumberinodegivenatimefirstThe
wasitwhichtofilethenotbutretrieved,isentrylinkaifretrieval,Oninstead.linkaasdumpedisittimes,

file.linked-totheretrievetotapetherescanmanuallymustyouandprintedismessageerroranlinked,

machines.acrossportablebetodesignedisheadertheofencodingThe
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BUGS

thanlongernameslinkorNames NAMSIZ dumped.becannotandreportserrorproduce

ALSOSEE

tar filestapearchiveto(1)
tpmnt filetapeaformounttapearequestto(1)

thein ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

secstat attributessecurityfilegetto(2)
stat statusfilegetto(2)

thein ManualReferenceCallsSystemUNICOS SRpublicationResearchCray, – 2012
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NAME

taskcom – formattablecommonTask

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

theininformationonbasedinitiated,aretaskswhenallocateddynamicallyareblockscommonTask
block,commonabuildsloaderThetables.binaryrelocatable $TASKCOM orcommoninlocatediswhich,

common.taskinblocksthetodirectoryaasmemory,main

The $TASKCOM taskbyfollowedarewhichentries,blockbyfollowedisItheader.one-wordahasblock
Aentries.namecommon $TASKCOM entry.headeraleastatcontainsalwaysloader,thebycreatedblock,

theofformattheisfollowingThe $TASKCOM word:header

------------------------------------------------------------
|ntle|ksnbl|sedunu|nsiover|
|)(32|)(16|(9)|(7)|

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

$TASKCOMversion 1)isvalue(theIDversion

nblks blockscommontaskofNumber

tlen blockscommontaskalloflengthTotal

aofformattheisfollowingThe $TASKCOM entry:block

------------------------------------------------
|setoff|nble|
|)(32|)(32|

------------------------------------------------
|reptnam|nnle|sedunu|liva|
|)(32|(8)|)(23|(1)|

------------------------------------------------
|setpre|
|)(64|

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

blen block.thisinwordsofNumber

offset taskthiswithassociatedaddressmemorycommontheisthissystems,Y-MPCRAYFor
taskthisofaddressactualthecontaintotimerunatinitializedisoffsetThisblock.common

commontaskallrelocateloadersThememory.commonwithinlocationblock’scommon
withinentryblockcorrespondingtheofwordfirstthetoreferencesblock $TASKCOM.
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ival flag:initializationBlock

initializationNo0

Initialization1

unused.currentlyisflagThis

nlen name.blockcommontasktheincharactersofNumber

nameptr withinindexWord $TASKCOM thetorelativeisindexThisblock.thisforentrynametheof
ofbase $TASKCOM word.headerthecontainswhich0,wordwithbeginsbasethat;

preset ifvalueInitialization ival unused).(currentlysetis

theofformattheisfollowingThe $TASKCOM entries:name

-----------------------
|enam|

-----------------------
|enam|

-----------------------
|.|
|.|
|.|

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

name wordsofnumberThenecessary.iffilledzeroandjustifiedleftblock,theofnameASCII
(isnameblockcommontaskacontaintoused nlen+7)/8.

ALSOSEE

ld invocationUNIXtraditionalwitheditorlinktheinvoketo(1)
segldr (SEGLDR)loadersegmentResearchCraytheinvoketo(1)

thein ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011
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NAME

term – compiledofFormat term file

SYNOPSIS

/usr/lib/terminfo/?/∗

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

Compiled terminfo theunderplacedaredescriptions(5) /usr/lib/terminfo aavoidTodirectory.
used:isschemetwo-leveladirectory,systemUNIXhugeaofsearchlinear

/usr/lib/terminfo/c/name; name andterminal,theofnametheis c ofcharacterfirsttheis name.
findcanyouThus, sun3 thein /usr/lib/terminfo/s/sun3 terminalsametheforSynonymsfile.

file.compiledsamethetolinksmultiplebyimplementedare

Thebytes.8-biteightinstoredareintegersShort – following:thebyrepresentedisvalue1

70377037703770377037703770377037

The – following:thebyrepresentedisvalue2

60377037703770377037703770377037

Theillegal.arevaluesnegativeOther -1 terminal.thisfrommissingiscapabilityathatmeansgenerally
The -2 theincanceledbeenhascapabilitythethatmeans terminfo consideredbetoisalsoandsource(5)
missing.

the(seeterminalstheofdescriptionsfilesourcethefromcreatedisfilecompiledThe -I ofoption
infocmp theusingby(8)) terminfo compiler,(5) tic thebyreadand(8), setupterm (Seeroutine.)(
curses strings,numbers,flags,Booleannames,terminalheader,theparts:sixintodividedisfileThe(3).)

table.stringand

Theseformat.followingtheinintegersshortsixcontainssectionThisfile.thebeginssectionheaderThe
numberthe(3)section;namestheofbytes,insize,the(2)0432);(octalnumbermagicthe(1)areintegers

ofnumberthe(5)section;numberstheinintegersshortofnumberthe(4)section;Booleantheinbytesof
table.stringtheofbytes,insize,the(6)andsection;stringstheinintegers)(shortoffsets

theoflinefirstthecontainsItnext.comessectionnamesterminalThe terminfo listingdescription,(5)
thebyseparatedterminal,thefornamesvariousthe  (seesymbol term withterminatedissectionThe(7)).

character.NULASCIIan

Theabsent.orpresentisflagtheas1or0eitherisbyteThisflag.eachforbyte1haveflagsBooleanThe
theasordersametheinarecapabilitiesThecanceled.beenhasflagthethatmeans2value >term.h<

file.
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ensuretonecessary,ifinserted,arebytesnull7to1section,numbertheandsectionBooleantheBetween
shortaonalignedareintegersshortAllboundary.wordshortevenanonbeginssectionnumberthethat

boundary.word

Ifinteger.shortaasstorediscapabilityEachsection.flagsBooleanthetosimilarissectionnumbersThe
isrepresentedvaluethe – or1 – missing.iscapabilitythe2,

Aformat.previoustheininteger,shortaasstorediscapabilityEachsimilar.alsoissectionstringsThe
ofvalue – or1 – thefromoffsetanastakenisvaluetheotherwise,missing;iscapabilitythemeans2

incharactersSpecialtable.stringtheofbeginning ^X or \c form,interpretedtheirinstoredarenotation
(informationPaddingrepresentation.printingthenot $<nn> (informationparameterand) %x storedare)

form.uninterpretedinintact

stringtheinreferencedcapabilitiesstringofvaluestheofallcontainsIttable.stringtheissectionfinalThe
terminated.nullisstringEachsection.

forpossibleisIt setupterm file.theinpresentactuallyarethancapabilitiesofsetdifferentaexpectto)(
sinceupdatedbeenhavemaybasedatatheEither setupterm extrain(resultingrecompiledbeenhas)(

databasethethanrecentlymorerecompiledbeenhavemayprogramtheorfile)theinentriesunrecognized
Theentries).missingin(resultingupdatedwas setupterm bothforpreparedbemustroutine)(

atcapabilitiesnewaddalwaysmustalsoYouincluded.aresizesandnumbersthewhyisthispossibilities;
capabilities.stringandnumber,Boolean,ofliststheofendthe

NOTES

onfilestermcompiledtheasformatsamethehavenotdosystemscomputerotherfromfilestermCompiled
usingbysystemsoncreatedentriesterminal7.0,UNICOSBeforesystems.ResearchCray tic ahave

format.different

theinentriesallbytes;4096exceedcannotentriescompiledTotal name bytes.128exceedcannotfield

EXAMPLES

compiledofexamplesarefollowingThe term files:
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$ sun3infocmp
on,atikstworincemsystrosmicun3|ssunn2||susun

r,msg,mirkm,am,
34,es#lin0,s#8col

,E[C1=\cufn,1=\cudb,1=\cub\r,cr=\f,ar=cle,=^Gbel
[M,=\Edl1,E[P1=\dch,E[A1=\cuu,%dH%p2%d;%p1[%i=\Ecup
,=\nind[L,=\Eil1,E[@1=\ich\t,ht=K,\E[el=J,\E[ed=

A,\E[u1=kcuC,\E[f1=kcuB,\E[d1=kcuD,\E[b1=kcu
H,\E[me=khoOS,=\Ekf4OR,=\Ekf3OQ,=\Ekf2OP,=\Ekf1

m,E[7o=\sms[s,=\Ers2,E[mo=\rms
$ +0./usr/lib/terminfo/s/sun3-cod

/\0\0\0\0\0\0\0032001\0\0\0\0\0\00000000000000
013\0\0\0\0\0\0\0032\0\0\0\0\0\0\06001000000000
237\0\0\0\0\0\0\0021001\0\0\0\0\0\02003000000000

us|3nus|2nus|nus8004000000000
ismetsysorcimn4006000000000

\0\0noitatskrowcn0008000000000
\0\0001001\0\0\0\0001\0\0\0\0\0\00016009000000000
q\0\0\0\0\0\0\0\0\0\0\0\0\0\0\02011000000000

377377377377377377377377P\0\0\0\0\0\0\08012000000000
377377377377377377377377"\0\0\0\0\0\0\04014000000000
3773773773773773773773773773773773773773773773770016000000000

*
3\0\0\0\0\0\0\0/\0\0\0\0\0\0\04022000000000

3773773773773773773773773773773773773773773773770024000000000
\0\0\0\0\0\0\01\0\0\0\0\0\0\06025000000000

377377377377377377377377Z\0\0\0\0\0\0\02027000000000
=\0\0\0\0\0\0\03773773773773773773773778028000000000
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3773773773773773773773777\0\0\0\0\0\0\04030000000000
5\0\0\0\0\0\0\03773773773773773773773770032000000000

3773773773773773773773773773773773773773773773776033000000000
3773773773773773773773779\0\0\0\0\0\0\02035000000000
377377377377377377377377N\0\0\0\0\0\0\08036000000000

V\0\0\0\0\0\0\0R\0\0\0\0\0\0\04038000000000
3773773773773773773773773773773773773773773773770040000000000

*
377377377377377377377377232\0\0\0\0\0\0\06049000000000
3773773773773773773773773773773773773773773773772051000000000

*
377377377377377377377377222\0\0\0\0\0\0\00056000000000
3773773773773773773773773773773773773773773773776057000000000

*
d\0\0\0\0\0\0\03773773773773773773773774062000000000

377377377377377377377377h\0\0\0\0\0\0\00064000000000
3773773773773773773773773773773773773773773773776065000000000

*
377377377377377377377377r\0\0\0\0\0\0\04070000000000
3773773773773773773773773773773773773773773773770072000000000

~\0\0\0\0\0\0\03773773773773773773773776073000000000
202\0\0\0\0\0\0\03773773773773773773773772075000000000
212\0\0\0\0\0\0\0206\0\0\0\0\0\0\08076000000000
3773773773773773773773773773773773773773773773774078000000000

*
216\0\0\0\0\0\0\03773773773773773773773776081000000000
3773773773773773773773773773773773773773773773772083000000000
377377377377377377377377n\0\0\0\0\0\0\08084000000000
3773773773773773773773773773773773773773773773774086000000000
377377377377377377377377v\0\0\0\0\0\0\00088000000000
3773773773773773773773773773773773773773773773776089000000000
377377377377377377377377z\0\0\0\0\0\0\02091000000000
3773773773773773773773773773773773773773773773778092000000000

*
377377377377377377377377226\0\0\0\0\0\0\00120000000000
3773773773773773773773773773773773773773773773776121000000000

*
377377377377377377377377l\0\0\0\0\0\0\08124000000000
3773773773773773773773773773773773773773773773774126000000000

b\0\0\0\0\0\0\03773773773773773773773770128000000000
3773773773773773773773773773773773773773773773776129000000000

*
us|3nus|2nus|nus0240000000000
ismetsysorcimn6241000000000
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007\0noitatskrowcn2243000000000
%[033\0C[033\0\n\0\b\0\r\0\f\08244000000000
[033\0Hd%2p%;d%1p%i4246000000000
[033\0J[033\0M[033\0P[033\0A0248000000000
[033\0\n\0L[033\0@[033\0\t\0K6249000000000
O033\0A[033\0C[033\0B[033\0D2251000000000
[033\0SO033\0RO033\0QO033\0P8252000000000

\0\0m7[033\0s[033\0m[033\0H4254000000000
9255000000000

FILES

terminfo/usr/include/term.h fileheader(5)

/usr/lib/terminfo/?/∗ databasedescriptionterminalCompiled

ALSOSEE

terminfo(5)

curses online)only(available(3)

term online)only(available(7)

infocmp(8), tic thein(8) ManualReferenceCommandsAdministratorUNICOS ResearchCray,
SRpublication – 2022
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NAME

terminfo – databasecapabilityTerminal

SYNOPSIS

/usr/lib/terminfo/?/∗

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The terminfo (seedatabasecompiledaisformatfile tic terminals.ofcapabilitiesthedescribesthat(8))
indescribedareTerminals terminfo have,theywhichcapabilitiesofsetagivingbydescriptionssource

specifyingbyandrequirements,paddingdescribingbyperformed,areoperationshowdescribingby
assuchprograms,applicationsbyusedisdatabaseThissequences.initialization vi and(1) curses so(3),

descriptionsourcetheobtainToprograms.thetochangeswithoutterminalsofvarietyawithworkcanthey
theuseterminal,afor -I ofoption infocmp(8).

inEntries terminfo commaeachafterspaceWhitefields.comma-separatedseveralofconsistfilessource
theindescriptionterminaleachoflinefirstTheignored.is terminfo whichbynamethegivesdatabase

terminfo byseparatedterminal,theknows  commonmosttheisgivennamefirstThesymbols.
thesettousetoonetheis(thisterminaltheforabbreviation TERM invariableenvironment

$HOME/.profile see; profile theidentifiesfullythatnamelongabeshouldgivennamelastthe(5)),
shouldlastthebutnamesAllname.terminaltheforsynonymsasunderstoodareothersallandterminal,

forblankscontainmaynamelastthecharacters;14firsttheinuniquebemustandblanksnocontain
readability.

conventions.followingtheusingbyentry)verboselast,thefor(exceptnamesterminalselectshouldYou
forexample,(forchosennamerootahaveshouldterminaltheupmakinghardwareofpieceparticularThe

terminal,4425AT&Tthe att4425 preferences,userorbe,canhardwarethewhichinmodesindicateTo).
andnameschoosingoninformationmoreandexamplesFormode.theofindicatoranandhyphenaappend

seesynonyms, term(5).

Capabilities
thetable,followingtheIn Variable the(atprogrammerCthewhichbynametheis terminfo level)

Thecapability.theaccesses Capname Itdatabase.theoftexttheinusedvariablethisfornameshorttheis
thebyanddatabasetheupdatingpersonabyusedis tput theofvaluethewhataskingwhencommand(1)

Theterminal.particularaforiscapability CodeTermcap oldthetocorrespondsthatcodetwo-letterais
termcap name.capability

keeptoadoptedbeenhascharacters5oflimitinformalanbutlimit,lengthhardnohavenamesCapability
X3.64-1979ANSIthetosimilarorassamethebetochosenarenamespossible,Whenshort.them

specification.theofthosematchtointendedarealsoSemanticsstandard.
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Inputinput.forusedthoseexceptspecified,paddinghavemaycapabilitiesstringfollowingtheofAll
theunderlistedcapabilities, Strings withbeginthatnameshavetable,followingtheinsection key_ The.

theofendtheatappearmayindicatorsfollowing Description variable:afor

throughpassedisstringthethatIndicates(G) tparm (givenas(parms)parameterswith)( #i).

(∗ affected.linesofnumbertheonbasedbemaypaddingthatIndicates)

(#i theIndicates) ith parameter.

code.termcapthelistscolumnCodetheandcapnamethelistscolumnNamethetable,followingtheIn

DescriptionCodeNameVariable

Booleans:
cubbwbwauto_left_margin column.lastto0columnfromwraps1

amamauto_right_margin margin.automatichasTerminal
xbxsbno_esc_ctlc Beehive

(f1=< ESCAPE/ > f2=, < CONTROL-C/ >).
xsxhpceol_standout_glitch (hp).overwritingbyerasednotStandout
xnxenleat_newline_glitch (Concept).columns80afterignoredlineNew
eoeoerase_overstrike blank.awithoverstrikeseraseCan
gngngeneric_type switch).dialup,example,(fortypelineGeneric
hchchard_copy terminal.Hard-copy
HCchtshard_cursor see.tohardisCursor
kmkmhas_meta_key bit).paritysets(shift,keymetaaHas
hshshas_status_line extraHas " line.status "
inininsert_null_glitch nulls.distinguishesmodeInsert
dadamemory_above screen.theaboveretainedbemayDisplay
dbdbmemory_below screen.thebelowretainedbemayDisplay
mimirmove_insert_mode mode.insertinwhilemovetoSafe
msmsgrmove_standout_mode modes.standoutinmovetoSafe
nxnxonneeds_xon_xoff work,notwillPadding xon/xoff required.

smcupNRnrrmcnon_rev_rmcup reversenotdoes rmcup.
NPnpcno_pad_char exist.notdoescharacterPad
ososover_strike terminal.hard-copyonoverstrikesTerminal
5imc5iprtr_silent screen.onechonotdoesPrinter
eseslokstatus_line_esc_ok line.statustheonusedbecanEscape
xtxtdest_tabs_magic_smso magictabs,Destructive smso (t1061).character
hzhztilde_glitch tildes(printcannotHazeltine; ˜).
ulultransparent_underline overstrikes.characterUnderline
xoxonxon_xoff usesTerminal xon/xoff handshaking.

Numbers:
cocolscolumns line.aincolumnsofNumber
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DescriptionCodeNameVariable

ititinit_tabs everyinitiallyTabs # spaces.
lhlhlabel_height label.eachinrowsofNumber
lwlwlabel_width label.eachincolumnsofNumber
lilineslines page.orscreenonlinesofNumber
lmlmlines_of_memory ifmemoryofLines > lines varies.means0;
sgxmcmagic_cookie_glitch byleftcharactersblankNumber smso or rmso.
Nlnlabnum_labels 1).at(startscreenonlabelsofNumber
pbpbpadding_baud_rate needed.paddingwhereratebaudLowest
vtvtvirtual_terminal system).(UNIXnumberterminalVirtual
wswslwidth_status_line line.statusincolumnsofNumber

Strings:
acacscacs_chars aAbBcCpairscharsetGraphic – def=vt100+.
btcbtback_tab tab.Back
blbelbell (bell).signalAudible
crcrcarriage_return (returnCarriage ∗ ).
cscsrchange_scroll_region linestoChange # through1 # (G).(vt100)2
rPrmpchar_padding Like ip mode.replaceinwhenbut
cttbcclear_all_tabs stops.taballClear
MCmgcclear_margins margins.softrightandleftClear
clclearclear_screen (cursorhomeandscreenClear ∗ ).
cbel1clr_bol inclusive.beginning-of-line,toClear
ceelclr_eol end-of-line.toClear
cdedclr_eos (end-of-displaytoClear ∗ ).
chhpacolumn_address (G).absolutepositionHorizontal
CCcmdchcommand_character prototype.incharcmdsettableTerm.
cmcupcursor_address rowtomotionCursor # col1 # (G).2
docud1cursor_down line.1Down
hohomecursor_home no(ifcursorHome cup).
viciviscursor_invisible invisible.cursorMake
lecub1cursor_left space.oneleftcursorMove
CMmrcupcursor_mem_address (G).addressingcursorrelativeMemory
vecnormcursor_normal (undonormalappearcursorMake vs/vi).
ndcuf1cursor_right right).(cursorspaceNondestructive
llllcursor_to_ll no(ifcolumnfirstline,Last cup).
upcuu1cursor_up up).(cursorUpline
vscvviscursor_visible visible.verycursorMake
dcdch1delete_character (characterDelete ∗ ).
dldl1delete_line (lineDelete ∗ ).
dsdsldis_status_line line.statusDisable
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DescriptionCodeNameVariable

hdhddown_half_line feed).line1/2(forwarddownHalf-line
eAenacsena_acs set.characteralternateEnable
assmacsenter_alt_charset_mode set.characteralternateStart
SAsmamenter_am_mode margins.automaticonTurn
mbblinkenter_blink_mode blinking.onTurn
mdboldenter_bold_mode mode.bright)(extraboldonTurn
tismcupenter_ca_mode usethatprogramsbegintoString cup.
dmsmdcenter_delete_mode (enter).modeDelete
mhdimenter_dim_mode mode.half-brightonTurn
imsmirenter_insert_mode (enter).modeInsert
mpprotenter_protected_mode mode.protectedonTurn
mrreventer_reverse_mode mode.videoreverseonTurn
mkinvisenter_secure_mode invisible).(charactersmodeblankonTurn
sosmsoenter_standout_mode mode.standoutBegin
ussmulenter_underline_mode mode.underscoreStart
SXsmxonenter_xon_mode onTurn xon/xoff handshaking.
ececherase_chars Erase # (G).characters1
aermacsexit_alt_charset_mode set.characteralternateEnd
RArmamexit_am_mode margins.automaticoffTurn
mesgr0exit_attribute_mode attributes.alloffTurn
termcupexit_ca_mode usethatprogramsendtoString cup.
edrmdcexit_delete_mode mode.deleteEnd
eirmirexit_insert_mode mode.insertEnd
sermsoexit_standout_mode mode.standoutEnd
uermulexit_underline_mode mode.underscoreEnd
RXrmxonexit_xon_mode offTurn xon/xoff handshaking.
vbflashflash_screen cursor).movenot(maybellVisible
ffffform_feed (ejectpageterminalHard-copy ∗ ).
fsfslfrom_status_line line.statusfromReturn
i1is1init_1string string.initializationTerminal
isis2init_2string string.initializationTerminal
i3is3init_3string string.initializationTerminal
ififinit_file containsthatfileinitializationofName is.
iPiproginit_prog init.forprogramofnamePath
icich1insert_character character.Insert
alil1insert_line (lineblanknewAdd ∗ ).
ipipinsert_padding (insertedcharacterafterpadInsert ∗ ).
K1ka1key_a1 KEY_ keypad.ofleftUpper0534,A1,
K3ka3key_a3 KEY_ keypad.ofrightUpper0535,A3,
K2kb2key_b2 KEY_ keypad.ofCenter0536,B2,
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DescriptionCodeNameVariable

kbkbskey_backspace KEY_ backspacebySent0407,BACKSPACE,
key.

@1kbegkey_beg KEY_ key.beg(inning)bySent0542,BEG,
kBkcbtkey_btab KEY_ key.back-tabbySent0541,BTAB,
K4kc1key_c1 KEY_ keypad.ofleftLower0537,C1,
K5kc3key_c3 KEY_ keypad.ofrightLower0540,C3,
@2kcankey_cancel KEY_ key.cancelbySent0543,CANCEL,
kaktbckey_catab KEY_ key.clear-all-tabsbySent0526,CATAB,
kCkclrkey_clear KEY_ orclear-screenbySent0515,CLEAR,

key.erase
@3kclokey_close KEY_ key.closebySent0544,CLOSE,
@4kcmdkey_command KEY_ cmdbySent0545,COMMAND,

key.(command)
@5kcpykey_copy KEY_ key.copybySent0546,COPY,
@6kcrtkey_create KEY_ key.createbySent0547,CREATE,
ktkctabkey_ctab KEY_ key.clear-tabbySent0525,CTAB,
kDkdch1key_dc KEY_ key.delete-characterbySent0512,DC,
kLkdl1key_dl KEY_ key.delete-linebySent0510,DL,
kdkcud1key_down KEY_ down-terminalbySent0402,DOWN,

key.arrow
kMkrmirkey_eic KEY_ bySent0514,EIC, rmir or smir in

mode.insert
@7kendkey_end KEY_ key.endbySent0550,END,
@8kentkey_enter KEY_ key.enter/sendbySent0527,ENTER,
kEkelkey_eol KEY_ clear-to-end-of-linebySent0517,EOL,

key.
kSkedkey_eos KEY_ clear-to-end-of-screenbySent0516,EOS,

key.
@9kextkey_exit KEY_ key.exitbySent0551,EXIT,
k0kf0key_f0 KEY_ f0.keyfunctionbySent0410,F(0),
k1kf1key_f1 KEY_ f1.keyfunctionbySent0411,F(1),
k2kf2key_f2 KEY_ f2.keyfunctionbySent0412,F(2),
k3kf3key_f3 KEY_ f3.keyfunctionbySent0413,F(3),
k4kf4key_f4 KEY_ f4.keyfunctionbySent0414,F(4),
k5kf5key_f5 KEY_ f5.keyfunctionbySent0415,F(5),
k6kf6key_f6 KEY_ f6.keyfunctionbySent0416,F(6),
k7kf7key_f7 KEY_ f7.keyfunctionbySent0417,F(7),
k8kf8key_f8 KEY_ f8.keyfunctionbySent0420,F(8),
k9kf9key_f9 KEY_ f9.keyfunctionbySent0421,F(9),
k;kf10key_f10 KEY_ f10.keyfunctionbySent0422,F(10),
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F1kf11key_f11 KEY_ f11.keyfunctionbySent0423,F(11),
F2kf12key_f12 KEY_ f12.keyfunctionbySent0424,F(12),
F3kf13key_f13 KEY_ f13.keyfunctionbySent0425,F(13),
F4kf14key_f14 KEY_ f14.keyfunctionbySent0426,F(14),
F5kf15key_f15 KEY_ f15.keyfunctionbySent0427,F(15),
F6kf16key_f16 KEY_ f16.keyfunctionbySent0430,F(16),
F7kf17key_f17 KEY_ f17.keyfunctionbySent0431,F(17),
F8kf18key_f18 KEY_ f18.keyfunctionbySent0432,F(18),
F9kf19key_f19 KEY_ f19.keyfunctionbySent0433,F(19),
FAkf20key_f20 KEY_ f20.keyfunctionbySent0434,F(20),
FBkf21key_f21 KEY_ f21.keyfunctionbySent0435,F(21),
FCkf22key_f22 KEY_ f22.keyfunctionbySent0436,F(22),
FDkf23key_f23 KEY_ f23.keyfunctionbySent0437,F(23),
FEkf24key_f24 KEY_ f24.keyfunctionbySent0440,F(24),
FFkf25key_f25 KEY_ f25.keyfunctionbySent0441,F(25),
FGkf26key_f26 KEY_ f26.keyfunctionbySent0442,F(26),
FHkf27key_f27 KEY_ f27.keyfunctionbySent0443,F(27),
FIkf28key_f28 KEY_ f28.keyfunctionbySent0444,F(28),
FJkf29key_f29 KEY_ f29.keyfunctionbySent0445,F(29),
FKkf30key_f30 KEY_ f30.keyfunctionbySent0446,F(30),
FLkf31key_f31 KEY_ f31.keyfunctionbySent0447,F(31),
FMkf32key_f32 KEY_ f32.keyfunctionbySent0450,F(32),
FNkf33key_f33 KEY_ f13.keyfunctionbySent0451,F(13),
FOkf34key_f34 KEY_ f34.keyfunctionbySent0452,F(34),
FPkf35key_f35 KEY_ f35.keyfunctionbySent0453,F(35),
FQkf36key_f36 KEY_ f36.keyfunctionbySent0454,F(36),
FRkf37key_f37 KEY_ f37.keyfunctionbySent0455,F(37),
FSkf38key_f38 KEY_ f38.keyfunctionbySent0456,F(38),
FTkf39key_f39 KEY_ f39.keyfunctionbySent0457,F(39),
FUkf40key_f40 KEY_ f40.keyfunctionbySent0460,F(40),
FVkf41key_f41 KEY_ f41.keyfunctionbySent0461,F(41),
FWkf42key_f42 KEY_ f42.keyfunctionbySent0462,F(42),
FXkf43key_f43 KEY_ f43.keyfunctionbySent0463,F(43),
FYkf44key_f44 KEY_ f44.keyfunctionbySent0464,F(44),
FZkf45key_f45 KEY_ f45.keyfunctionbySent0465,F(45),
Fakf46key_f46 KEY_ f46.keyfunctionbySent0466,F(46),
Fbkf47key_f47 KEY_ f47.keyfunctionbySent0467,F(47),
Fckf48key_f48 KEY_ f48.keyfunctionbySent0470,F(48),
Fdkf49key_f49 KEY_ f49.keyfunctionbySent0471,F(49),
Fekf50key_f50 KEY_ f50.keyfunctionbySent0472,F(50),
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Ffkf51key_f51 KEY_ f51.keyfunctionbySent0473,F(51),
Fgkf52key_f52 KEY_ f52.keyfunctionbySent0474,F(52),
Fhkf53key_f53 KEY_ f53.keyfunctionbySent0475,F(53),
Fikf54key_f54 KEY_ f54.keyfunctionbySent0476,F(54),
Fjkf55key_f55 KEY_ f55.keyfunctionbySent0477,F(55),
Fkkf56key_f56 KEY_ f56.keyfunctionbySent0500,F(56),
Flkf57key_f57 KEY_ f57.keyfunctionbySent0501,F(57),
Fmkf58key_f58 KEY_ f58.keyfunctionbySent0502,F(58),
Fnkf59key_f59 KEY_ f59.keyfunctionbySent0503,F(59),
Fokf60key_f60 KEY_ f60.keyfunctionbySent0504,F(60),
Fpkf61key_f61 KEY_ f61.keyfunctionbySent0505,F(61),
Fqkf62key_f62 KEY_ f62.keyfunctionbySent0506,F(62),
Frkf63key_f63 KEY_ f63.keyfunctionbySent0507,F(63),
@0kfndkey_find KEY_ key.findbySent0552,FIND,
%1khlpkey_help KEY_ key.helpbySent0553,HELP,
khkhomekey_home KEY_ key.homebySent0406,HOME,
kIkich1key_ic KEY_ ins-modeins-char/enterbySent0513,IC,

key.
kAkil1key_il KEY_ key.insert-linebySent0511,IL,
klkcub1key_left KEY_ left-arrowterminalbySent0404,LEFT,

key.
kHkllkey_ll KEY_ key.home-downbySent0533,LL,
%2kmrkkey_mark KEY_ key.markbySent0554,MARK,
%3kmsgkey_message KEY_ key.messagebySent0555,MESSAGE,
%4kmovkey_move KEY_ key.movebySent0556,MOVE,
%5knxtkey_next KEY_ key.next-objectbySent0557,NEXT,
kNknpkey_npage KEY_ key.next-pagebySent0522,NPAGE,
%6kopnkey_open KEY_ key.openbySent0560,OPEN,
%7koptkey_options KEY_ key.optionsbySent0561,OPTIONS,
kPkppkey_ppage KEY_ key.previous-pagebySent0523,PPAGE,
%8kprvkey_previous KEY_ previous-objectbySent0562,PREVIOUS,

key.
%9kprtkey_print KEY_ key.copyorprintbySent0532,PRINT,
%0krdokey_redo KEY_ key.redobySent0563,REDO,
&1krefkey_reference KEY_ ref(erence)bySent0564,REFERENCE,

key.
&2krfrkey_refresh KEY_ key.refreshbySent0565,REFRESH,
&3krplkey_replace KEY_ key.replacebySent0566,REPLACE,
&4krstkey_restart KEY_ key.restartbySent0567,RESTART,
&5kreskey_resume KEY_ key.resumebySent0570,RESUME,
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krkcuf1key_right KEY_ right-arrowterminalbySent0405,RIGHT,
key.

&6ksavkey_save KEY_ key.savebySent0571,SAVE,
&9kBEGkey_sbeg KEY_ beginningshiftedbySent0572,SBEG,

key.
&0kCANkey_scancel KEY_ cancelshiftedbySent0573,SCANCEL,

key.
kCMDkey_scommand ∗ 1 KEY_ shiftedbySent0574,SCOMMAND,

key.command
kCPYkey_scopy ∗ 2 KEY_ key.copyshiftedbySent0575,SCOPY,
kCRTkey_screate ∗ 3 KEY_ createshiftedbySent0576,SCREATE,

key.
kDCkey_sdc ∗ 4 KEY_ key.delete-charshiftedbySent0577,SDC,
kDLkey_sdl ∗ 5 KEY_ key.delete-lineshiftedbySent0600,SDL,
ksltkey_select ∗ 6 KEY_ key.selectbySent0601,SELECT,
kENDkey_send ∗ 7 KEY_ key.endshiftedbySent0602,SEND,
kEOLkey_seol ∗ 8 KEY_ key.clear-lineshiftedbySent0603,SEOL,
kEXTkey_sexit ∗ 9 KEY_ key.exitshiftedbySent0604,SEXIT,

kFkindkey_sf KEY_ key.scroll-forward/downbySent0520,SF,
kFNDkey_sfind ∗ 0 KEY_ key.findshiftedbySent0605,SFIND,

#1kHLPkey_shelp KEY_ key.helpshiftedbySent0606,SHELP,
#2kHOMkey_shome KEY_ key.homeshiftedbySent0607,SHOME,
#3kICkey_sic KEY_ key.inputshiftedbySent0610,SIC,
#4kLFTkey_sleft KEY_ left-arrowshiftedbySent0611,SLEFT,

key.
%akMSGkey_smessage KEY_ shiftedbySent0612,SMESSAGE,

key.message
%bkMOVkey_smove KEY_ key.moveshiftedbySent0613,SMOVE,
%ckNXTkey_snext KEY_ key.nextshiftedbySent0614,SNEXT,
%dkOPTkey_soptions KEY_ optionsshiftedbySent0615,SOPTIONS,

key.
%ekPRVkey_sprevious KEY_ prevshiftedbySent0616,SPREVIOUS,

key.
%fkPRTkey_sprint KEY_ key.printshiftedbySent0617,SPRINT,
kRkrikey_sr KEY_ key.scroll-backward/upbySent0521,SR,
%gkRDOkey_sredo KEY_ key.redoshiftedbySent0620,SREDO,
%hkRPLkey_sreplace KEY_ replaceshiftedbySent0621,SREPLACE,

key.
%ikRITkey_sright KEY_ right-arrowshiftedbySent0622,SRIGHT,

key.
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%jkRESkey_srsume KEY_ resumeshiftedbySent0623,SRSUME,
key.

!1kSAVkey_ssave KEY_ key.saveshiftedbySent0624,SSAVE,
!2kSPDkey_ssuspend KEY_ suspendshiftedbySent0625,SSUSPEND,

key.
kTkhtskey_stab KEY_ key.set-tabbySent0524,STAB,
!3kUNDkey_sundo KEY_ key.undoshiftedbySent0626,SUNDO,
&7kspdkey_suspend KEY_ key.suspendbySent0627,SUSPEND,
&8kundkey_undo KEY_ key.undobySent0630,UNDO,
kukcuu1key_up KEY_ key.up-arrowterminalbySent0403,UP,
kermkxkeypad_local mode.‘‘keypad-transmit’’ofOut
kssmkxkeypad_xmit mode.‘‘keypad-transmit’’interminalPut
l0lf0lab_f0 f0.notiff0keyfunctiononLabels
l1lf1lab_f1 f1.notiff1keyfunctiononLabels
l2lf2lab_f2 f2.notiff2keyfunctiononLabels
l3lf3lab_f3 f3.notiff3keyfunctiononLabels
l4lf4lab_f4 f4.notiff4keyfunctiononLabels
l5lf5lab_f5 f5.notiff5keyfunctiononLabels
l6lf6lab_f6 f6.notiff6keyfunctiononLabels
l7lf7lab_f7 f7.notiff7keyfunctiononLabels
l8lf8lab_f8 f8.notiff8keyfunctiononLabels
l9lf9lab_f9 f9.notiff9keyfunctiononLabels
lalf10lab_f10 f10.notiff10keyfunctiononLabels
LFrmlnlabel_off labels.softoffTurn
LOsmlnlabel_on labels.softonTurn
mormmmeta_off offTurn " modemeta ".
mmsmmmeta_on onTurn " modemeta " bit).(8th
nwnelnewline like(behaveslineNew cr byfollowed lf).
pcpadpad_char null).than(rathercharacterPad
DCdchparm_dch Delete # (Gchars1 ∗ ).
DLdlparm_delete_line Delete # (Glines1 ∗ ).
DOcudparm_down_cursor downcursorMove # (Glines.1 ∗ ).
ICichparm_ich Insert # (Gcharsblank1 ∗ ).
SFindnparm_index forwardScroll # (G).lines.1
ALilparm_insert_line Add # (Glinesblanknew1 ∗ ).
LEcubparm_left_cursor leftcursorMove # (G).spaces1
RIcufparm_right_cursor rightcursorMove # (Gspaces.1 ∗ ).
SRrinparm_rindex backwardScroll # (G).lines.1
UPcuuparm_up_cursor upcursorMove # (Glines.1 ∗ ).
pkpfkeypkey_key keyfunctProg # stringtypeto1 #2.

)5(TERMINFO)5(TERMINFO

SR– 5072014



DescriptionCodeNameVariable

plpflocpkey_local keyfunctProg # stringexecuteto1 #2.
pxpfxpkey_xmit keyfunctProg # stringxmitto1 #2.
pnplnplab_norm labelProg # stringshowto1 #2.
psmc0print_screen screen.theofcontentsPrint
pOmc5pprtr_non forprintertheonTurn # bytes.1
pfmc4prtr_off printer.theoffTurn
pomc5prtr_on printer.theonTurn
rpreprepeat_char charRepeat #1 # (Gtimes2 ∗ ).
RFrfireq_for_input ptys).(forcharacterinputnextSend
r1rs1reset_1string modes.sanetocompletelyterminalReset
r2rs2reset_2string modes.sanetocompletelyterminalReset
r3rs3reset_3string modes.sanetocompletelyterminalReset
rfrfreset_file string.resetcontainingfileofName
rcrcrestore_cursor sclastofpositiontocursorRestore
cvvparow_address (G).absolutepositionVertical
scscsave_cursor position.cursorSave
sfindscroll_forward up.textScroll
srriscroll_reverse down.textScroll
sasgrset_attributes attributesvideotheDefine #1-# (G).9
MLsmglset_left_margin margin.leftsoftSet
MRsmgrset_right_margin margin.rightsoftSet
sthtsset_tab column.currentrows,allintabaSet
wiwindset_window linesiswindowCurrent #1–# cols2 #3–# (G).4
tahttab stop.tabhardwarespace8nexttoTab
tstslto_status_line colline,statustoGo # (G).1
ucucunderline_char it.pastmoveandcharacter1Underscore
huhuup_half_line line-feed).1/2(reverseupHalf-line
XFxoffcxoff_character character.X-off
XNxoncxon_character character.X-on

EntrySample
theinentriescomplexmoretheamongisterminal,100Conceptthedescribeswhichentry,followingThe

terminfo writing.thisofasfile
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,100tcepcon|p0-4c10|4c10|tcepcon0|c10|0t10cepcon
l,xenul,,mirin,eo,db,am,

8,vt#0,960pb#24,es#lin0,s#8col
<2^L$ar=cle,\ECnk=bli,\EHnk=bla,=^Gbel ∗ >,

J,1=^cudH,1=^cub,<9>^M$cr=,\Ewrm=cno
%c,’%+’p2%%c%’%+1%’a%p=\EcupE=,1=\cuf

6$<1E^A1=\dch,\EWis=cvvE;,1=\cuu ∗ E,=\Edim>,
<3^B$=\Edl1 ∗ 16C$<\E^ed=>, ∗ ,16>U$<\E^el=>,

<3^R$=\Eil1,<8>\t$ht=EK,0>\$<2\Eksh=fla ∗ >,
6$<1ip=9>,J$<d=^.in,=^Jind ∗ >,

\E,\47\Eo&\0\EoE\0EK\NH\l\E8\E5\E7\Ef\EU\E=\Eis2
,\E;u1=kcu,\E=f1=kcu,\E<d1=kcu,\E>b1=kcu,=^hkbs

,\E?me=kho7,=\Ekf36,=\Ekf25,=\Ekf1
<.2%c$’%+%’%p21%cr%p=\ErepEI,t=\pro ∗ >,

n,\r\\Ep<6>\s$s\s\s\\Evup=rmcD,=\Erev
Eg,l=\rmuEe,Ed\o=\rmsEx,x=\rmk,E\0r=\rmi

\r,\Eps8p\s\\Ev\EUup=smc0,EN\0=\sgrEg,l=\rmu
EG,l=\smuED,EE\o=\smsEX,x=\smk,E^Pr=\smi

first.theexceptlineeachofbeginningtheatspacewhiteplacelines,multipleontoentriescontinueTo
withbeginthatLines # inCapabilitieslines.commentare terminfo Booleantypes:threeofare

thegivewhichcapabilities,numericfeature;particularsomehasterminalthethatindicatewhichcapabilities,
performcanthatsequenceagivewhichcapabilities,stringandfeatures;particularorterminaltheofsize

operations.terminalparticular

CapabilitiesofTypes
hasConceptthethatfacttheinstance,Fornames.havecapabilitiesAll marginsautomatic anis,(that

capabilitythebyindicatedisreached)islineaofendthewhenfeedlineandreturnautomatic am Hence,.
includesConcepttheofdescriptionthe am thebyfollowedarecapabilitiesNumeric. # thethenandsymbol

Thus,value. cols thefor80valuethegiveshas,terminalthecolumnsofnumbertheindicateswhich,
conventions.Ctypicalusinghexadecimaloroctal,decimal,invaluethespecifymayYouConcept.
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assuchcapabilities,string-valuedFinally, el totwo-thebygivenaresequence)lineofendto(clear
indelayAcomma.followingnexttheatendingstringathenand=,ancapname,five-character

inenclosedcapability,asuchinanywhereappearmaymilliseconds $<..> inasbrackets,angle
el=\EK$<3> bysuppliedarecharacterspaddingand, tputs [see)( curses delay.thisprovideto(3)]

anbyfollowednumberaor20,example,fornumber,aeitherbecandelayThe ∗ is,(that 3∗ a), / is,(that
5/ is,(thatbothor), 10∗ / An). ∗ numberthetoproportionalisrequiredpaddingthethatindicatessymbol

the(Inrequired.paddingper-affected-unittheisgivenamounttheandoperation,thebyaffectedlinesof
theunlessonealwaysisThisaffected.linesofnumberthestillisfactorthecharacter,insertofcase

hasterminal in aspecifyyouWhenit.)usessoftwaretheand ∗ ofdelayagivetousefulsometimesisit,
formthe 3.5 Anallowed.)isplacedecimalone(Onlymilliseconds.oftenthstounitperdelayaspecifyto

hasterminaltheifOtherwise,mandatory.ispaddingthethatindicatessymbol/ xon paddingthedefined,
mode.rawinisterminalthewhenorestimatescostforonlyusedbewillandadvisoryisinformation

ofsettingtheofregardlesstransmittedbewillpaddingMandatory xon.

Bothcharacters.ofencodingeasyforcapabilitiesstring-valuedtheinprovidedaresequencesescapeSeveral
\E and \e character,ESCAPEantomap ˆx controlatomaps -x appropriateanyfor x sequencestheand,
\n, \l, \r, \t, \b, \f and, \s space,andfeed,formbackspace,tab,return,feed,lineline,newagive

includeescapesOtherrespectively. \^ (caretfor ˆ); \\ (backslashfor \); \, (,);commafor \: colonfor
and(:); \0 (null.for \0 producesactually \200 nullaasbehavesitbutstringaterminatenotdoeswhich,

(forbackslashaafterdigitsoctalthreeascharactersspecifymayyouFinally,terminals.)mostoncharacter
example, \123).

(forname,capabilitythebeforeperiodaputtingbycapabilitiesindividualoutcommentmustyouSometimes
secondtheseeexample, ind order;left-to-rightaindefinedareCapabilitiesexample).previousthein

definition.lateraoverridewilldefinitionprioratherefore,

DescriptionsPreparing
terminalsimilaraofdescriptiontheimitatingbyisdescriptionterminalapreparetowayeffectivemostThe

in terminfo withdescriptionspartialusinggradually,descriptionaupbuildtoand vi thatcheckto(1)
theofabilitytheindeficienciesexposemayterminalunusualveryathatawareBecorrect.arethey

terminfo ofinabilitytheoritdescribetofile vi terminalnewatestToterminal.thatwithworkto(1)
thesetdescription, TERMINFO thecontainsthatdirectoryaofnamepathatovariableenvironment

inthanrathertherelookwillprogramsandworkingareyouwhichondescriptioncompiled
/usr/lib/terminfo notdidmanufacturerterminalthe(ifcorrectinsert-lineforpaddingthegetTo.

outcommenttoistestsevereait),document xon withBd9600atfilelargeaedit, vi soor16delete(1),
thehitthenscreen,theofmiddlethefromlines <u> corrupted,isdisplaytheIfquickly.timesseveralkey

insert-character.fortestsimilarausecanYouneeded.isusuallypaddingmore
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CapabilitiesBasic
thebygivenisterminaltheforlineeachoncolumnsofnumberThe cols theIfcapability.numeric

thebygivenisscreentheonlinesofnumberthescreen,ahasterminal lines terminaltheIfcapability.
thehaveshoulditmargin,rightthereachesitwhenlinenexttheofbeginningthetoaroundwraps am

thebygivenisthisposition,hometheincursortheleavingscreen,itsclearcanterminaltheIfcapability.
clear ischaracterawhenpositionaclearingthan(ratheroverstrikesterminaltheIfcapability.string

thehaveshoulditover),struck os unit,copysoftnowithterminal,printingaisterminaltheIfcapability.
bothitgive hc and os (. os aswellasseries,4010Tektronixassuchterminals,scopestoragetoapplies

giverow,currenttheofedgeleftthetocursorthemovetoexistscodeIfterminals.)APLandhard-copy
asthis cr return,carriagebewillthis(Usually,. <CONTROL-M> audibleanproducetoexistscodeIf.)

asthisspecifyon),soandbeep,(bell,signal bel theusesterminaltheIf. xon-xoff protocol,flow-control
specifyterminals,mostlike xon.

thatspecifyshouldyoubackspace),as(suchleftthetopositiononecursorthemovetoexistscodeIf
ascapability cub1 asdownandup,right,thetomovetocodesgiveshouldyouSimilarly,. cuf1, cuu1,

and cud1 youexample,forpass;theywhichovertextthealternotshouldmotionscursorlocalThese.
usenormallynotwould cuf1=\ over.movedcharactertheerasewouldspacethebecauses

inencodedmotionscursorlocalthethatisherepointimportantveryA terminfo lefttheatundefinedare
unlessedge,leftthearoundbackspacetotrynevershouldProgramsterminal.screenaofedgestopand bw
thetogowillprogramaup,textscrollTotop.theofflocallyupgototrynevershouldandgiven,is

thesendandscreentheofcornerleftbottom ind string.(index)

thesendsandscreentheofcornerlefttopthetogoesprogramadown,textscrollTo ri index)(reverse
Thestring. ind and ri screen.theofcornersrespectivetheironnotwhenundefinedarestrings

aresequencesscrollingtheofversionsParameterized indn and rin assemanticssamethehavewhich,
ind and ri exceptundefinedarealsoTheylines.manythatscrollandargumentonetaketheythatexcept

screen.theofedgeappropriatetheat

The am thisbutoutput,istextwhenscreentheofedgerighttheatstickscursorthewhethertellscapability
atoapplynecessarilynotdoes cuf1 thefromdefinedisthatmotionlocalonlyThecolumn.lastthefrom

ifisedgeleft bw agiven,is cub1 youIfrow.previoustheofedgerightthetomovesedgeleftthefrom
specifynotdo bw ofedgethearoundboxadrawingforusefulisthisexample,Forundefined.iseffectthe,

themargins,automaticswitch-selectablehasterminaltheIfscreen.the terminfo thatassumesusuallyfile
is,(thatonisthis am thatline,nexttheofcolumnfirstthetomovesthatcommandahasterminaltheIf).

asgivenbecancommand nel ofremaindertheclearscommandthewhethermatternotdoesItline).(new
nohasterminaltheiftherefore,line;currentthe cr and lf workingacraftstillcanyou, nel oroneofout

them.ofboth

isteletype33modeltheThus,terminals.screenandhard-copydescribetosufficecapabilitiesThese
follows:asdescribed

pe,etytel33elmod|tty|33tty|33
os,,=^Jindhc,J,1=^cud^M,cr=2,s#7col,=^Gbel
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follows:asdescribedisADM-3SieglerLearThe

3,admlsi|3adm
J,1=^cudH,1=^cub^M,cr=0,s#8col^Z,ar=cle,=^Gbelam,

24,es#lin,=^Jind

StringsParameterized
parameterizedabydescribedareterminaltheinparametersrequirethatstringsotherandaddressingCursor

withcapability,string printf (escapes(3C)-like %x thecursor,theaddresstoexample,Forit.in) cup
arecolumnsand(Rowsaddress.towhichtocolumnandrowtheparameters:twousinggiven,iscapability

theIfmemory.)unseenanytonotuser,thetovisiblescreenphysicalthetoreferand0fromnumbered
usingbythatindicatecanyouaddressing,cursormemory-relativehasterminal mrcup.

specialandstackausesmechanismparameterThe % Reverseaofmannertheinitmanipulatetocodes
andstacktheontoparameterstheofonepushessequenceaTypically,calculator.(postfix)NotationPolish

inareoperationsBinarynecessary.areoperationscomplexmoreOften,format.someinitprintsthen
xgettois,thatorder;usualtheinoperandsthewithformpostfix – usewouldyou5, %gx%{5}%-.

The % meanings:followingthehaveencodings

Meaningencoding%

%% ‘%’Outputs

%[[:]flags][width[.precision]][doxXs]
areflagsprintf,inAs [-+#] spaceand

%c %cgivespop()Prints

%p[1-9] Pushes ith parameter

%P[a-z] pop()to[a-z]variablePets

%g[a-z] itpushesand[a-z]variablePets

%’c constantcharPushes’ c

%{nn} constantdecimalPushes nn

%l strlen(pop())Push

%%-%+ ∗ %m%/ pop())oppush(pop()mod):is(%mArithmetic

%^%|%& pop())oppush(pop()operations:Bit

%<%>%= pop())oppush(pop()operations:Logical

%O%A orand,operations:Logical

%~%! pop())push(opoperations:Unary

%i twofirstorpresent,parmoneifparm,firstto1Addterminals)ANSI(for
presentparmonethanmoreifparms,
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%;elsepart%ethenpart%texpr%?
68Algoltheinaspossibleareelse-if’soptional;iselsepart%eIf-then-else,

language:
c%? 1 b%t 1 c%e 2 b%t 2 c%e 3 b%t 3 c%e 4 b%t 4 b%e 5%;

c i bconditions,are i bodies.are

theuseyouIf - ‘‘withflag %[doxXs] aplacemustyou’’, : thebetween % theand - thedifferentiateto
binarythefromflag %- example,(foroperator %:-16.16s).

sentbemust12,columnand3rowtogettowhich,2645,Hewlett-PackardtheConsider \E&a12c03Y
arecolumnandrowthethatandhere,invertediscolumnsandrowstheoforderThems.6forpadded

itsThus,digits.2aszero-padded cup ‘‘iscapability cup=\E&a%p2%2.2dc%p1%2.2dY$<6>’’.

abyprecededsentcolumnandrowcurrenttheneedsACT-IVMicro-TermThe ^T androwthewith,
binary,inencodedsimplycolumn cup=^T%p1%c%p2%c usethatTerminals. %c backspacetoablebemust

(cursorthe cub1 (screentheonlineoneupcursorthemovetoand), cuu1 isitbecausenecessaryisThis).
transmittosafealwaysnot \n, ^D and, \r library(Thethem.discardorchangemaysystemthebecause,

withdealthatroutines terminfo therefore,expanded;neveraretabsthatsomodesttyset \t tosafeis
4080.)ArborAnntheforessentialbetooutturnsThissend.

thus,character;blankabyoffsetcolumnandrowuseswhichADM-3a,LSItheisexamplefinalA
‘‘cup=\E=%p1%’\s’%+%c%p2%’\s’%+%c ‘‘sendingAfter’’. \E= parameter,firstthepushesthis’’,

twotheofplaceinstacktheonsumthe(pushingthemadds(32),spaceaforvalueASCIIthepushes
parameter.secondthefordoneissametheThencharacter.aasvaluethatoutputsandvalues),previous

stack.theusingbyarithmeticcomplexmoredocanYou

MotionsCursor
thisspecifycanyouscreen),ofcornerleftuppervery(tocursorthehometowayfastahasterminaltheIf

as home asgivenbecancornerleftlowerthetogettingofwayfastasimilarly,; ll goinginvolvemaythis;
withup cuu1 (unlessitselfthisdonevershouldprogramabutposition,homethefrom ll itbecausedoes),

theispositionhomeTheposition.homethefromupmovingofeffecttheaboutassumptionsmakecannot
theusecannotyou(Thus,memory.ofnotscreen,theofcornerlefttoptheto(0,0):toaddressingassame

\EH forterminalsHewlett-Packardonsequence home theonfeaturesothertheofsomelosingwithout
terminal.)

single-parameterasthesespecifycanyouaddressing,absolute-cursorcolumnorrowhasterminaltheIf
capabilities hpa andabsolute)position(horizontal vpa aretheseSometimesabsolute).position(vertical

inusedbecanand2645)Hewlett-Packardthewith(assequencetwo-parametergeneralmorethethanshorter
topreference cup moveexample,(formotionslocalparameterizedIf. n canyouexist,right)thetospaces

asthesespecify cud, cub, cuf and, cuu move.tospacesmanyhowindicatesthatparameteronewith
havenotdoesterminaltheifusefulprimarilyareThese cup 4025.Tektronixtheassuch,
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ClearsArea
youis,itwherecursortheleavingline,theofendthetopositioncurrentthefromclearcanterminaltheIf

asthisspecifyshould el positioncurrentthetolinetheofbeginningthefromclearcanterminaltheIf.
asthisspecifyshouldyouis,itwherecursortheleavinginclusive, el1 thefromclearcanterminaltheIf.

asthisspecifyshouldyoudisplay,theofendthetopositioncurrent ed; ed firstthefromonlydefinedis
trueaif(Thus,line.aofcolumn ed largeadeletetorequestabysimulatedbecanitavailable,notis

lines.)ofnumber

LineInsert/Delete
asthisgiveshouldyouis,cursorthewherelinethebeforelineblanknewaopencanterminaltheIf il1;

Ifline.blanknewlytheonappearthenmustcursorTheline.aofpositionfirstthefromonlydoneisthis
asthisspecifyshouldyoulocated,iscursorthewhichonlinethedeletecanterminalthe dl1 doneisthis;

ofversionsspecifycanYoudeleted.betolinetheonpositionfirstthefromonly il1 and dl1 takethat
aslinesmanythatdeleteorinsertandparameterone il and dl.

thedescribecanyouVT100),theas(suchregionscrollingdestructivesettableahasterminaltheIf
theusingbythissettocommand csr oflinesbottomandtoptheparameters:twotakeswhichcapability,

ofeffectthegetcanYoucommand.thisusingafterundefinedispositioncursorTheregion.scrollingthe
thecommand;thisusingbylinedeleteorinsert sc and rc arealsocommandscursor)restoreand(save

usingbyscreentheofbottomortoptheatlinesinsertcanalsoYouuseful. ri or ind terminalsmanyon
features.thosehavethatterminalsonevenfasteroftenisitandline,insert/deletetrueawithout

createregions,scrollingnondestructiveorregionsscrollingdestructivehasterminalawhetherdetermineTo
themoveregion,scrollingtheoflinebottomtheondataplacescreen,theofmiddletheinregionscrollinga

(indexreverseadoandregion,scrollingtheoflinetopthetocursor ri (linedeleteabyfollowed), dl1 or)
(index ind theintorestoredwasregionscrollingtheoflinebottomtheonoriginallywasthatdatatheIf).

thebyregionscrolling dl1 or ind hasitotherwise,regions;scrollingnondestructivehasterminalthe,
specifynotdoregions,scrollingnondestructivehasterminaltheIfregions.scrollingdestructive csr unless

ind, ri, indn, rin, dl and, dl1 scrolling.destructivesimulateall

asitspecifyshouldyouaffect,commandsallwhichmemory,ofpartaswindowadefinecanterminaltheIf
stringparameterizedthe wind theandmemoryinlinesendingandstartingtheareparametersfourThe.

order.thatinmemory,incolumnsendingandstarting

specifyshouldyouabove,memorydisplayretaincanterminaltheIf da becanmemorydisplayifcapability;
specifyshouldyoubelow,retained db mayscreenfullascrollingorlineadeletingthatindicateThese.

withbackscrollingthatorbelowfromuplinesnonblankbring ri lines.nonblankdownbringmay
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CharacterInsert/Delete
byoperationscharacterinsert/deletetorespectwithterminalsintelligentofkindsbasictwodescribecanYou

using terminfo. theoncharacterstheonlyaffectoperationscharacterinsert/deletecommonmostThe
and100Concepttheassuchterminals,Otherrigidly.linetheofendtheoffcharactersshiftandlinecurrent

anonshiftingscreen,theonblanksuntypedandtypedbetweendistinctionamakeOwl,ElmerPerkinthe
twotoexpandedoreliminatedeitheriswhichscreen,theonblankuntypedantoonlydeleteorinsert

separatedtexttypethenandscreentheclearhave,youterminalofkindthedetermineToblanks.untyped
‘‘Typemotions.cursorby defabc thebetweenspaces)(notmotionscursorlocalusingby’’ abc and

the def thebeforecursorthepositionThen. abc characterstypingIfmode.insertinterminaltheputand,
distinguishnotdoesterminalyourend,theofffalltocharactersandrigidlyshifttolinetheofrestthecauses

theIfpositions.untypedandblanksbetween abc thetoovershifts def aroundtogethermovethenwhich,
shouldandterminaloftypesecondthehaveyouinsert,youasnexttheontoandlinecurrenttheofendthe

capabilitythegive in attributeslogically-separatetwoaretheseAlthoughnull.’’‘‘insertforstandswhich,
terminalsnoseenhavewespaces),untypedoftreatmentspecialandmodeinsertmultilineversusline(one

attribute.onewithdescribedbecannotmodeinsertwhose

The terminfo simpleasendthatterminalsandmodeinsertanhavethatterminalsbothdescribecanfile
givemode,insertintogetToline.currenttheonpositionblankaopentosequence smir sequence.theas

givemode,insertleaveTo rmir asgiveNowsequence.theas ich1 justsentbetoneededsequenceany
givenotwillmodeinserttrueawithterminalsMostinserted.betocharacterthesendingbefore ich1;

both,hasterminalyour(Ifhere.itgiveshouldpositionscreenaopentosequenceasendthatterminals
topreferableisusuallymodeinsert ich1 tobothrequiresactuallyterminaltheunlessbothspecifynotDo.

inpaddingmillisecondsofnumberaasthisgiveneeded,ispaddingpost-insertIfcombination.)inusedbe
ip aofinsertanaftersentbetohavemaythatsequenceotheranyspecifymayalsoYouoption).string(a

incharactersingle ip codespecialahaveandmode’‘insertanintobothplacedbemustterminalyourIf.
bothspecifycanyoucharacter,insertedeachprecedeto smir/rmir and ich1 Theused.bewillbothand,

ich parameter,onewithcapability, n ofeffectstherepeats, ich1 n times.

ofnumberaasthisspecifymode,insertinnotwhiletypedcharactersbetweennecessaryispaddingIf
inpaddingmilliseconds rmp.

(forlinesametheoncharactersdeletetomodeinsertinwhilearoundmovetohavemayyouOccasionally,
youmode,insertinwhilemotionallowsterminalyourIfposition).insertiontheafteristabaifexample,

thespecifycan mir Omittingcase.thisininsertingupspeedtocapability mir Somespeed.onlyaffects
havenotmustDatamedia)(notablyterminals mir works.modeinserttheirwaytheofbecause

specifycharacter,onedeletetoFinally, dch1 deleteTo. n specifycharacters, dch argument,onewith n.
forinplacedbemustterminalthemode(anymodedeleteexitandenterTo dch1 specifywork),to smdc

and rmdc.

eraseTo n outputtingto(equivalentcharacters n asspecifycursor),themovingwithoutblanks ech onewith
parameter.
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BellsVisibleandUnderlining,Highlighting,
differentseveralinrepresentedbecantheseattributes,displayofkindsmoreoronehasterminalyourIf

asformdisplayonechooseshouldYouways. modestandout (see curses highgood,arepresenting(3)),
ahaveyou(Ifattention-getters.otherandmessageserrorhighlightingforformateasy-on-the-eyescontrast,

differenthaveusersdifferenthowever,alone;reverse-videoorgood,ishalf-brightplusreverse-videochoice,
sequencesthespecifymode,standoutexitandenterToterminals.)differentonpreferences smso and

rmso spacesblanktwoevenoroneleavesmodestandoutofoutorintochangetocodetheIfrespectively.,
specifyshouldyoudo,1061Telerayand912TVItheasscreen,theon xmc left.arespacesmanyhowtellto

specifyunderlining,endandunderliningbeginTo smul and rmul codeahasterminaltheIfrespectively.,
Micro-Termtheassuchright,thetospaceonecursorthemovetoandcharactercurrenttheunderlineto

asthisspecifycanyouMIME, uc.

includemodeshighlightingvariousentertocapabilitiesOther blink (blinking), bold or(bold
extra-bright), dim half-bright),or(dim invis text),invisibleor(blanking prot (protected), rev
(reverse-video), sgr0 modes),attributealloff(turn smacs andmode),alternate-character-set(enter rmacs

notmayormaymodesothersingly,modestheseofanyonturnyouIfmode).alternate-character-set(exit
insequencethespecifyentered,ismodesetcharacteralternatebeforenecessaryiscommandaIfoff.turn

enacs mode).alternate-character-set(enable

asthisspecifyshouldyoumodes,ofcombinationsarbitrarysettoexistssequenceaIf sgr attributes),(set
oronisattributecorrespondingthebecausenonzero,or0eitherisparameterEachparameters.ninetaking

andprotect,blank,bold,dim,blink,reverse,underline,standout,order,inare,parametersnineTheoff.
bysupportedbemustmodesallNotset.characteralternate sgr correspondingwhichforthoseonly;

section.)thisofendtheatexamplethe(Seeexist.commandsattributeseparate

(glitchcookie’’‘‘magicthehavethatTerminals xmc receivetheywhen‘‘cookies’’specialdeposit)
character.eachforbitsextrahavingthanratheralgorithmdisplaytheaffectwhichsequences,mode-setting

atomovetheywhenmodestandoutleaveautomatically2621,Hewlett-Packardtheassuchterminals,Some
beforemodestandoutexitshouldmodestandoutusethatProgramsaddressed.iscursortheornewline

theunlesscharacter,newlineasendingorcursorthemoving msgr tosafeisitthatassertingcapability,
present.ismode,standoutinmove

becanthisreplacement),bell(aquietlyerroranindicatetoscreentheflashingofwayahasterminaltheIf
asgiven flash reverseintoscreenthechangingbyflashgoodagetcanYoucursor.themovenotmustit;

video.normaltoscreenthereturnthenms,200forpadvideo,

maketoexample,(forlinebottomtheonnotisitwhennormalthanvisiblemoremadebemustcursortheIf
assequencethisgiveunderline),blinkingorblockeasier-to-findanintounderlinenonblinkinga cvvis.

BooleanthespecifyshouldalsoYou chts asthatspecifyinvisible,completelycursorthemakecanyouIf.
civis thespecifyshouldYou. cnorm modes.theseofeitherofeffectstheundoeswhichcapability,
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canyoucapabilities,theseusesthatprogramarunningwhenmodespecialainbemustterminaltheIf
asmodethisexitandentertocodesthespecify smcup and rmcup terminalsfromarisesthisexample,For.

memory-relativeonlyhasterminaltheIfmemory.ofpageonethanmorehasthatConcepttheassuch
theintowindowscreen-sizedoneafixmustyouaddressing,cursorscreen-relativenotandaddressingcursor

where4025,TektronixtheforalsousedisThisproperly.worktoaddressingcursorforterminal smcup
byusedonethebetocharactercommandthesets terminfo theIf. smcup therestorenotwillsequence

anafterscreen rmcup outputtingtopriorstatethe(tooutputissequence rmcup specify), nrrmc.

codesspecialno(withcharacterunderlinetheusingbycharactersunderlinedgeneratesterminalyourIf
thespecifyshouldyoucharacters,overstrikeotherwisenotdoesitthoughevenneeded) ul Forcapability.

thespecifyscreen,theoncharactersbothleavesanotheroverstrikingcharacterawhichinterminals os
specifyingbythisindicateshouldyoublank,awitherasableareoverstrikesIfcapability. eo.

tosequencesescapefollowingtheneedsquestionunderterminalthethatassumehighlighting:ofExample
modes.variousonturn

tparm
sequenceEscapeAttributeparameter

\E[0mnone
\E[0;4;7mstandoutp1
\E[0;3munderlinep2
\E[0;4mreversep3
\E[0;5mblinkp4
\E[0;7mdimp5
\E[0;3;4mboldp6
\E[0;8minvisp7

protectp8 availableNot
^N(on)(off)^Oaltcharsetp9

previouslyAsmode.ownitsonturningbeforemodesotheroffturnto0arequiressequenceescapeEach
suggested, standout ofcombinationthebetoupsetisalso reverse and dim terminalthisBecause.

nohas bold mode, bold ofcombinationtheasupsetis reverse and underline toaddition,In.
assuchcombinations,allow underline+blink theusewouldyou, \E[0;3;5m terminalThesequence.

havenotdoes protect therefore,way;anyinsimulatedbecannotthatbuteither,mode p8 ignored.is
The altcharset eitherisitthatindifferentismode ^O or ^N Ifon.oroffisitwhetherondepending,

bewouldsequencetheon,turnedbetoweremodesall \E[0;3;4;5;7;8m^N.

example,(foroutputaresequencesdifferentwhenatlookNow ;3 eitherwhenoutputis p2 or p6 true;is
eitherifis,that underline or bold alongsequences,previoustheoutWritingon).turnedaremodes

following:thegivesdependencies,theirwith
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outputtoWhenSequence terminfo translation

\E[0 Always \E[0
;3 p6orp2If %?%p2%p6%|%t;3%;
;4 p6orp3orp1If %?%p1%p3%|%p6%|%t;4%;
;5 p4If %?%p4%t;5%;
;7 p5orp1If %?%p1%p5%|%t;7%;
;8 p7If %?%p7%t;8%;
m Always m

^Oor^N p9If ^N else, %?%p9%t^N%e^O%;^O

theintotogetherallthisPutting sgr following:thegivessequence

1%?%p%;%t;5p5%%?%4%;%t;6%||%pp3%p1%%?%3%;%t;6%|2%p?%p[0%=\Esgr
;,^O%N%e%t^%p9m%?8%;%t;%p7;%?;7%|%tp5%

Keypad
given.becaninformationthispressed,arekeysthewhencodestransmitsthatkeypadahasterminaltheIf

thetoexample,forapplies,(thislocalinonlyworkskeypadthewhichinterminalshandlecannotYou
thesespecifytransmit,notortransmittosetbecankeypadtheIfkeys).2621Hewlett-Packardunshifted

ascodes smkx and rmkx transmit.alwaystoassumediskeypadtheotherwise,;

askeyshomeandarrow,downarrow,uparrow,rightarrow,leftthebysentcodesthespecifycanYou
kcub1, kcuf1, kcuu1, kcud1 and, khome assuchkeysfunctionarethereIfrespectively., f1,f0,

f63.,.. assendtheycodesthespecifycanyou, kf63.,..kf1,kf0, havekeys11firsttheIf.
defaultthethanotherlabels f0 through f10 aslabelsthespecifycanyou, lf10.,..lf1,lf0, .

askeysspecialothercertainbytransmittedcodesthespecifycanYou kll down),(home kbs (backspace),
ktbc tabs),all(clear kctab column),thisinstoptabthe(clear kclr key),eraseorscreen(clear kdch1

character),(delete kdl1 line),(delete krmir mode),insert(exit kel line),ofendto(clear ked to(clear
screen),ofend kich1 mode),insertenterorcharacter(insert kil1 line),(insert knp page),(next kpp

page),(previous kind forward/down),(scroll kri andbackward/up),(scroll khts thisinstoptaba(set
thespecifycanyoukeys,arrowfourtheincludingkeys,ofarray3-by-3ahasalsokeypadtheIfcolumn).

askeysfiveother ka1, ka3, kb2, kc1 and, kc3 3-by-3aofeffectsthewhenusefularekeysThese.
list.capabilitiesprevioustheindefinedarekeysFurtherneeded.arepaddirectional

askeysfunctionprogramtostringsspecifycanYou pfkey, pfloc and, pfx tostringaspecifycanYou.
aslabelssoft-screentheirprogram pln keyfunctiontheparameters:twotakesstringstheseofEach.

ofoutnumberskeyFunctionit.programtowhichwithstringtheand10)to0(fromprogramtonumber
thebetweendifferenceThemanner.terminal-dependentainkeysundefinedprogrammayrangethis

thatiscapabilities pfkey string;giventhetypingusertheassamethebetokeygiventhepressingcauses
pfloc andmode;localinterminalthebyexecutedbetostringthecauses pfx betostringthecauses

Thecomputer.thetotransmitted nlab, lw and, lh andaretherelabelssoftmanyhowdefinecapabilities
inthemspecifyoff,andonlabelstheturntoexistcommandsIfheight.andwidththeir smln and rmln.

Usually, smln moreoroneafteroutputis pln visible.becomeschangethethatsuremaketosequences
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InitializationandTabs
asstoptabnextthetoadvancetocommandthespecifycanyoutabs,hardwarehasterminaltheIf ht

asstoptabnextthetoleftwardmovesthatcommand‘‘backtab’’aspecifycanYouI).control(usually cbt.
beingthanrathercomputerthebyexpandedbeingaretabsthatindicatemodesteletypetheifconvention,By

usenotshouldprogramsterminal,thetosent ht or cbt notmayuserthebecausepresent,aretheyifeven
everysetinitiallyarethattabshardwarehasterminaltheIfproperly.stopstabthesethave n whenspaces

parameternumerictheup,poweredisterminalthe it thewhichtospacesofnumbertheshowinggiven,is
Usually,set.aretabs inittput (see tput formodethesettowhetherdeterminetothisuses(1))

insavedbecanthatstopstabhasterminaltheIfstops.tabthesettowhetherandexpansiontabhardware
thememory,nonvolatile terminfo arethereIfproperly.setaretheythatassumecandescription

asthemspecifycanyoustops,tabclearandsettocommands tbc andstops)taball(clear hts taba(set
row).everyofcolumncurrenttheinstop

includecapabilitiesOther is1, is2 and, is3 terminal;theforstringsinitialization iprog namepaththe,
andterminal;theinitializetorunbetoprogramaof if initializationlongcontainsthatfileaofnamethe,

theofrestthewithconsistentmodesintoterminalthesettoexpectedarestringsThesestrings. terminfo
followingtheinoutputbeandinlogsuserthetimeeachterminalthetosentbemustTheydescription.

programtherunorder: iprog output; is1 output; is2 usingbymarginstheset; mgc, smgl and, smgr;
usingbytabstheset tbc and hts filetheprint; if outputfinallyand; is3 bythisdocanyouUsually,.

theusing init ofoption tput see(1); profile(5).

withdoneisinitializationMost is2 bystringsduplicatingwithoutmodesterminalspecialupsetcanYou.
insequencescommontheputting is2 incasesspecialand is1 and is3 thatsequencesspecifycanYou.

asstateunknowntotallyafromresetharderado rs1, rs2, rf and, rs3 toanalogous, is1, is2, is3,
and if files,usingmethod(The. if and rf fromterminals,fewaforusedis, /usr/lib/tabset/∗ ;

byoutputarestringsThesestrings.)resetandinitializationtheusetoismethodrecommendedthehowever,
resettput inplacedarecommandsUsually,state.wedgedaintogetsterminalthewhenusediswhich,

rs1, rs2, rs3 and, rf whennecessarynotareandscreentheoneffectsannoyingproducetheyifonly
ofpartbewouldnormallymode80-columnintoterminalasettocommandtheexample,Forin.logging

is2 becauseneeded,usuallynotisandscreentheonglitchannoyingancausesitterminals,someonbut,
mode.80-columninalreadyusuallyisterminalthe

usingbydescribedbecanthantabsthesettoneededissequencecomplexmoreaIf tbc and hts canyou,
insequencetheplace is2 or if.

asthemspecifycanyoumargins,clearandsettocommandsarethereIf mgc margins),all(clear smgl (set
andmargin),left smgr margin).right(set

Delays
theinpaddingcontrolcapabilitiesCertain tty hard-copybyneededprimarilyareThesedriver.(4)

byusedaretheyandterminals, inittput embeddeddelaysusecanYouappropriately.modesttysetto
thein cr, ind, cub1, ff and, tab driver.ttytheinsetbetobitsdelayappropriatethesettocapabilities

specifyyouIf pb ofvaluethebelowratesbaudatignoredbecanvaluestheserate),baud(padding pb.
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LinesStatus
fact.thisindicatecanyouuse,notdoesusuallysoftwarethethatline’’‘‘statusextraanhasterminaltheIf

addresscursorcanonewhichintoline,bottomthebelowlineextraanasviewedislinestatustheIf
23-lineatosetiswhichVT100,aofline24ththeorline,25thh19’sHeathkittheas(suchnormally

thespecifyshouldyouregion),scrolling hs givenatogothatstringsspecialspecifycanYoucapability.
aslinestatusthefromreturnandlinestatustheofcolumn tsl and fsl (. fsl cursortheleavemust

beforeinwasitplacesametheinposition tsl theincludecanyounecessary,If. sc and rc instrings
tsl and fsl Theeffect.)thisgetto tsl ofnumbercolumntheiswhichparameter,onetakescapability

moved.bewillcursorthewhichtolinestatusthe

specifycanyouline,statustheinwhileworktab)as(suchcommandsspecialotherandsequencesescapeIf
the eslok contents)itserasesotherwise(orlinestatustheoffturnsthatstringaspecifyshouldYouflag.
as dsl asthemspecifycursor,theofpositiontherestoreandsavetocommandshasterminaltheIf. sc and
rc example,(forscreentheofresttheaswidthsamethebetoassumedislinestatusThe. cols theIf).

youloaded),betolineentireanallownotdoesterminalthebecause(possiblywidthdifferentaislinestatus
parameternumerictheusingbycolumns)(inwidththeindicatecan wsl.

GraphicsLine
toglyphofmappingthespecifywouldyouset,characteralternateline-drawing,ahasterminaltheIf

incharacter acsc DECtheinusedsetcharacteralternatetheonbasedisstringthisofdefinitionThe.
terminal.4410v1AT&Tthefromcharacterssomewithslightlyextendedterminal,VT100

nameGlyph
vt100+

nameGlyphcharacter
vt100+
character

rightpointingArrow + cornerleftUpper l
leftpointingArrow , cornerleftLower m
downpointingArrow . Plus n

blocksquareSolid 0 1lineScan o
symbolLantern I lineHorizontal q

uppointingArrow - 9lineScan s
Diamond ` (teeLeft  )- t

(stipple)boardChecker a -(teeRight ) u
symbolDegree f (teeBottom _ ) v

Plus/minus g (teeTop  ) w
squaresofBoard h lineVertical x

cornerrightLower j Bullet ~
cornerrightUpper k

tableprecedingthetocolumnthirdaaddtoissetgraphicslineterminal’snewadescribetowaybestThe
theinisterminalthewhenglyphappropriatetheproducethatterminalnewtheforcharactersthewith

mode.setcharacteralternate
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Example:

charttyNewcharvt100+nameGlyph

cornerleftUpper Rl
cornerleftLower Fm
cornerrightUpper Tk
cornerrightLower Gj

lineHorizontal ,q
lineVertical .x

‘‘inasright,toleftcharactersthedownwriteNow acsc=lRmFkTjGq\,x.’’.

Miscellaneous
asthisspecifycanyoupad,aascharacter(0)nullathanotherrequiresterminaltheIf pad firsttheOnly.

theofcharacter pad specifycharacter,padahavenotdoesterminaltheIfused.isstring npc.

withthisindicatecanyouline,ahalfdownorupmovecanterminaltheIf hu andup)(half-line hd
aIfterminals.hard-copyonsubscriptsandsuperscriptsforusefulprimarilyisThisdown).(half-line

asthisspecifyfeed),(formpagenextthetoejectcanterminalhard-copy ff (usually <CONTROL-L>).

atransmittingtimesave(toexiststimesofnumberparticularacharactergivenarepeattocommandaIf
stringparameterizedtheusingbythisindicatecanyoucharacters),identicalofnumberlarge rep firstThe.

Thus,it.repeattotimesofnumbertheissecondtheandrepeated,betocharactertheisparameter
10)’x’,tparm(repeat_char, assametheis xxxxxxxxxx.

withthisindicatecanyou4025,Tektronixtheassuchcharacter,commandsettableahasterminaltheIf
cmdch givenischaracterThiscapabilities.allinusediswhichchosen,ischaractercommandprototypeA.

thein cmdch Ifsystems:UNIXsomeonsupportedisconventionfollowingTheit.identifytocapability
the CC characterthewithreplacedarecharacterprototypetheofoccurrencesallexists,variableenvironment
in CC.

assuchterminal,knownofkindspecificarepresentnotdothatdescriptionsTerminal switch, dialup,
patch and, network theincludeshould, gn theythatcomplaincanprogramsthatsocapability(generic)

toapplynotdoescapability(Thisterminal.thetotalktohowknownotdo virtual descriptionsterminal
systemUNIXthebysupportedthoseofoneisterminaltheIfknown.)aresequencesescapethewhichfor

asnumberterminalthespecifycanyouprotocol,terminalvirtual vt line-turn-aroundaspecifyshouldYou.
inreadsdoingbeforetransmittedbetosequence rfi.

usesterminaltheIf xon/xoff specifycontrol,flowforhandshaking xon paddingincludeshouldstillYou.
benotwillcharacterspadactualbutcosts,aboutdecisionsbettermakecanroutinesthatsoinformation

offandonturntosequencesspecifymayYoutransmitted. xon/xoff inhandshaking smxon and rmxon.
notarehandshakingforusedcharacterstheIf ^S and ^Q usingbythemspecifymayyou, xonc and

xoffc.
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youtransmitted,characteranyofbit8ththesettingkey,shiftaasactsthatkey’’‘‘metaahasterminaltheIf
usingbyfactthisindicatecan km isusuallyitandparity,isbit8ththethatassumessoftwareotherwise,;

asthemspecifycanyouoff,andonmode’’‘‘metathisturntoexiststringsIfcleared. smm and rmm.

numbertheindicatecanyoutime,oneatscreentheonfitwillthanmemoryoflinesmorehasterminaltheIf
usingbymemoryoflinesof lm ofvalueA. lm# thatbutfixed,notislinesofnumberthethatindicates0

screen.theonfitsthanexistsmemorymorestill

asterminalthetoconnectedprinterauxiliaryancontrolthatstringscopymediaspecifycanYou mc0 print:
screen,theofcontentsthe mc4 andprinter,theoffturn: mc5 on,isprintertheWhenprinter.theonturn:

variation,Aprinter.thetosentbewillterminalthetosenttextall mc5p leavesandparameteronetakes,
parameterTheoff.printertheturnsthenparameter,theofvaluetheascharactersmanyasforonprinterthe

specifyon,isprinterthewhenscreenterminaltheondisplayednotistexttheIf255.exceednotshould
mc5i includingtext,Allprinter).(silent mc4 anwhileprinterthetotransparentlypassedis, mc5p inis
effect.

CasesSpecial
byusedmodelworkingThe terminfo notdoterminalssomehowever,well;reasonablyterminalsmostfits

bysupportspecialrequiringmodel,thatmatchcompletely terminfo construedbetomeantnotareThese.
hardware.actualtheandmodelworkingthebetweendifferencesjustaretheyterminals;theindeficienciesas

theoffeaturestheofallhavenotdoreason,someforor,devicesunusualbemayThey terminfo model
implemented.

(tildedisplaycannotthatTerminals ˜ indicateshouldterminals,Hazeltinecertainassuchcharacters,) hz.

anafterimmediatelyfeedlineaignorethatTerminals am indicateshould100,Concepttheassuchwrap,
xenl beenhascharacteranotheruntilcolumnrightmosttheonremainscursorwhoseterminalsThose.

alsoVT100,theassuchcharacter,rightmostthereceivingonimmediatelywrappingthanratherreceived,
indicateshould xenl.

If el specifyshouldyouit),oftopontextnormalwritingof(insteadstandoutremovetorequiredis xhp.

indicateshouldblanks,toovermovedcharactersallturntabswhoseterminalsTelerayThose xt (destructive
‘‘magicaoftoponcursorthepositiontopossiblenotisitthatmeantotakenisalsocapabilityThistabs).

line.insertanddeleteusemode,standouterasetotherefore,cookie’’;

orescapethetransmitnotdothatterminalsSuperbeeBeehiveThose <CONTROL-C> shouldcharacters,
specify xsb thethatindicating, <f1> theandescapeforusedbewillkey <f2> forkey <CONTROL-C>.

TerminalsSimilar
exceptions.certainwithotherthelikejustbeingasdefinedbecanoneexist,terminalssimilarverytwoIf

capabilitystringthespecifycanYou use givencapabilitiesTheterminal.similartheofnamethewith
before use byinvokedtypeterminaltheinthoseoverride use placecapability,acancelTo. xx@ lefttheto

definition;capabilitytheof xx 4424AT&Tandefinesentryfollowingtheexample,Forcapability.theis
thehavenotdoesthatterminal rev, sgr and, smul Thishighlighting.docannotithence,andcapabilities,

thanmorespecifymayYoupreferences.userdifferentfororterminal,aformodesdifferentforusefulis
one use capability.
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ii,upgroonctifunypladisin4442ypelet|Te4-2442att
24,t44=atusel@,smu@,sgr@,rev

FILES

*/usr/lib/tabset/ formatainterminals,someforsettingsstoptabcontainthatFiles
setthatsequences(escapeterminalthetooutputbetoappropriate

stops)tabandmargins

*?//usr/lib/terminfo/ descriptionsterminalcontainthatFiles

ALSOSEE

term(5)

tset thein(1B) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

curses online)only(available(3)

printf thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

tic thein(8) ManualReferenceCommandsAdministratorUNICOS SRpublicationResearchCray, – 2022
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NAME

text_tapeconfig – fileconfigurationsubsystemTape

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

namedfileconfigurationtapeausessystemThe text_tapeconfig thein /etc/config Ifdirectory.
the tpinit message.erroranreturnsandterminatesitfile,thisfindnotdoescommand(8)

The text_tapeconfig informationdetailedForuses.systemthethatdevicestapetheofalldefinesfile
vendors.devicetapethefromdocumentationtheseedevices,yourconfiguringon

defined.arechannelstheand(IOPs)processorsI/OthewhendefinedimplicitlyaredevicesdiagnosticThe
them.redefinenotmayYou

thewithbeginscommentAstatements.and(optional)commentsofconsistsfileconfigurationtapeThe #
keywordoflistabyfollowednameaofconsistsstatementAline.ofendthetocontinuesandsymbol
Statementssubstatements.ofconsistalsostatementstheseoftwostatements;fourareThereparameters.

shown:ordertheinbemust

1. LOADER loader)per(onestatements

2. DEVICE_GROUP group)deviceper(onestatements

3. IOP orIOP)per(onestatements IONODE node)per(onestatements

The IOP or IONODE nodeorIOPthedefinethatstatementstwofollowingtheofconsistsstatement
configuration:

a. CHANNEL node)orIOPtheinchannelper(onestatements

b. BANK bank)per(onestatements

The BANK bankthedefinethatstatementsthreefollowingtheoftwoofconsistsstatement
configuration:

i. SLAVE only)(IOS-Edevice)slaveper(onestatements
or
CONTROL_UNIT unit)controlper(onestatements

ii. DEVICE device)per(onestatements

4. OPTIONS statement

RulesSyntaxStatement
toapplyrulessyntaxfollowingThe text_tapeconfig statements:

• newlineortab,(blank,spaceswhitemoreoronebyseparatedareparametersitsandnamestatementThe
characters).
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• comma.abyseparatedareparametersAdjacent

• comma.aofabsencethebyindicatedislistparametertheofendThe

• spaces.whitemoreoronebyseparatedarestatementsAdjacent

rules:syntaxparameterkeywordoflistaisfollowingThe

• thebyvalueitsfromseparatediskeywordThe = symbol.

• keywords,oflistsandstrings,characternumbers,keywords,ofconsistmaykeywordaofvalueThe
strings.characterandnumbers,

• Adjacentparentheses.rightandleftwithinenclosedislistthelist,aiskeywordaofvaluetheIf
tohavenotdoyouelement,oneofconsistslisttheIfcomma.abyseparatedarelistaofelements

lists.bemaylistaofelementsTheparentheses.initenclose

• assametheareformatsTheseformats.hexadecimalandoctal,decimal,inspecifiedbemayNumbers
language:programmingCtheinusedthose

(1372)0notisdigitFirstDecimal
(0563)0isdigitFirstOctal

(0xf2)0Xor0xeitherarecharacters2FirstHexadecimal

• space,(whitecharactersspecialtheofoneanyIfcharacters.ofseriesarestringsCharacter ", #, =, {, },
(, ), ’, \ (marksquotationdoubleofpairainstringtheenclosemustyoustring,theinneededis) ").

byreplacedbewillcharactersofsequencethemarks,quotationdoubleofpairaWithin x; x anyis
aspecifycanyouwayonlytheisThischaracter. " aand \ string.quotedain

• previously.describedsymbolsanybetweenappearmayComments

Theletters.lowercaseanduppercaseofmixtureainkeywordsandstatementsofnamesthecodecanYou
thing:samethespecifyfollowingThesensitive.caseisuserthebyspecifiedvalues

A=eNam
A=enam

different:arefollowingThe

A=enam
a=enam

eachforvalueaspecifymustYoustatements.configurationtapetheofdescriptionsarefollowingThe
optional.asdescribedisparametertheorspecifiedisdefaultaunlessparameter

LOADER Statement
The LOADER theinloaderstheidentifiesstatement text_tapeconfig format:followingthehasandfile

DERLOA parameter_list
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follows:parameterstheofdescriptionA

DescriptionParameter

name severalofobjecttheiswhichname,loadertheSpecifies tpconfig requests.(8)

type follows:asaretypessupportedCurrentlytype.loadertheSpecifies

EMASS used.isautoloaderEMASS

IBMTLD used.isDataserverLibraryTape3494IBM

OPERATOR drive.theloadsOperator

STKACS used.isResearchCraybysupportedisthatautoloaderStorageTekA

status (statustheSpecifies UP or DOWN starts.daemontapethewhenloadertheof)

message_path_to_loader
loader.servicingthetopathmessagetheSpecifies

MSGDAEMON loader.tomessagesendtodaemonmessageUses

NETWORK loader.tomessagesendtoprotocolTCP/IPUses

server name.servertheSpecifies

scratch_volume_label_type
specifyyouIfprocess.mayloaderthethatrequestsscratchoftypestheSpecifies

OPERATOR thefor type theonparameter LOADER oftypesfollowingthestatement,
thefortypeloaderotheranyspecifyyouIfavailable.arerequestsscratch type

onlyparameter NONE valid.is

AL requests.tapescratchlabeledANSI

NL requests.tapescratchNonlabeled

NONE used.becannotlabelsScratch

SL requests.scratchlabeledstandardIBM

queue_time designatedahasvolumeEach "best" isloaderbesttheIfmount.tapethefortypeloader
besttheforwaittoandrequestmounttapethequeuetousedistimethisavailable,not

time,thisduringavailablebecomenotdoesloaderbesttheIfavailable.becometoloader
upwaittoindicates0ofvalueAloader.bestnextthetoissuedbewillrequestmountthe

wait.tosecondsofnumberthespecifiesvaluenonzeroahours;24to

verify_non_label_vsn
eitherbemayparameterThisverified.beshouldVSNnonlabelthewhetherSpecifies YES

or NO.

message_route_masks
multipletomessagerequestmounttheroutecanYoumessages.requestmountRoutes

following:theofconsistmaylistThelocations.
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FRONTEND throughreachedbemaythatendfrontthetomessagemounttheIssues
TPCNET.toconnectionthe

SERVER station.serverthetomessagemounttheIssues

UNICOS moreFordaemon.messagethetomessagemounttheIssues
seeinformation, msgdaemon(8).

mode mode:attendedSpecifies

ATTENDED intervention.operatorforPrompts

UNATTENDED intervention.operatorforresponsenegativeAssumes

return_host theforaddressreturntheasservesthathostResearchCraytheofnametheSpecifies
server.

child_program_name stringcharacter
isloadertheWhenprogram.childloaderdaemontapetheofnametheSpecifies

configured UP fromdirectorytheinbemustprogramThisactivated.isprogramchildthe,
typicallyisdirectoryTheactivated.isdaemontapethewhich /usr/lib/tp.

If child_program_name used:arevaluesfollowingtheomitted,is

NameProgramChildLoader

EMASS esinet

IBMTLD ibmnet

STKACS stknet

loader_ring_status
status.ringtoalertedisloaderthewhetherSpecifies

ALERT thatchecksandmounted,istapeawhenstatusringthetoloaderAlerts
user.tapethebyrequestedstatusringthematchesstatusringthe

IGNORE outringlogicalAmounted.istapeawhenstatusringtheIgnores
status,outringawithrequestedbeenhasthattapeaforusedisstatus

isdefaultThein.ringisstatusringactualitsbut ALERT.

network_retry_tries number
asendtoattemptsprogramchildloaderdaemontapethetimesofnumbertheSpecifies

eachfordefaultThefails.attemptinitialanafterserverthetonetworktheoverrequest
5.isprogramchild

network_send_timeout number
totriesprogramchildloaderdaemontapethewhichduringsecondsintimetheSpecifies

3isprogramchildeachfordefaultTheserver.thetonetworktheoverrequestasend
seconds.
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server_reply_wait_time number
serverthebyprocessedbeingisthatrequestawhichduringsecondsintimetheSpecifies

beennothasreplyaIfprogram.childloaderdaemontapethebyqueueainkeptis
request.outstandingtheofstatethequeriesprogramchildthetime,thiswithinreceived

thisloader,StorageTekaForseconds.180isprogramchildeachforvaluedefaultThe
CartridgeAutomatedtheinModulesStorageLibraryofnumberthebymultpliedisvalue

System.

oneleastatspecifymustYou OPERATOR notdoesfiletheIffile.configurationtapetheinloadertype
followingtheassumingonecreatesprocessinitializationitsindaemontapetheentity,ansuchcontain

values:

DERLOA
,orratOpe=enam
,ORRATOPE=etyp

,UP=tussta
,MONDAEMSG=RADE_LO_TOATHe_Psagmes

,ENON=slase_csagmes
,""=verser

,ENON=etypel_labme_oluh_vatcscr
,1=etimue_que

,YES=snl_vaben_l_noifyver
,COSUNI=saske_moute_rsagmes

,EDENDATT=emod
""=st_hournret

theofoutputtheinshowsdaemontapethebycreatedentryThe tpmls command.(8)

DEVICE_GROUP Statement
databaseusertheinuserthatforentrytheonbasedusereachforlimitresourceaenforcesdaemontapeThe

Thisnames.deviceorresourcethanrathernumbers,groupresourcetoapplieslimitUDBThe(UDB).
numbers.resourceappropriatethetosystemtheinconfigureddevicesthemappingofwayanecessitates

theinspecifieddevicesoflistthefromdeterminedisgroups)(deviceresourcesofsetdefaultThe
DEVICE_GROUP numbergroupresourcerepresentslisttheinencounteredgroupdevicefirstThestatement.

on.soand1,numbergroupresourcerepresentslisttheingroupdevicesecondThe0.

thespecifyorder,thischangeTo DEVICE_GROUP groupdevicefirstTheorder.desiredtheinstatements
names.groupdevicedifferenteightofmaximumalistcanYou0.limitresourcetocorrespondsname

amaintainingwhileconfigurationthechangingofflexibilitytheallowswaythisinspecifiedmappingThe
UDB.theinusereachforsetlimitsthetomappedarethatgroupsdeviceforconventionnamingconsistent

The DEVICE_GROUP format:followingthehasstatement

OUP_GRICEDEV parameter_list
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follows:parameterstheofdescriptionA

DescriptionParameter

name name.groupdevicetheSpecifies

minlvl Thegroup.devicethisforlevel(MAC)controlaccessmandatoryminimumtheSpecifies
0.levelminimumsystemtheisdefault

maxlvl systemtheisdefaultThegroup.devicethisforlevelMACmaximumtheSpecifies
level.maximum

maxcmp theisdefaultThegroup.devicethisforcompartmentsMACmaximumtheSpecifies
compartments.maximumsystem

avr (statustheSpecifies YES or NO group.thisfor(AVR)recognitionvolumeautomaticof)
theisdefaultThe avr_at_startup theinoption OPTIONS statement.

overcommit (whetherSpecifies YES or NO theexceedcanrequestsmountcurrentofnumberthe)
thebyspecifiedvaluetheoverridesoptionThisdrives.tapeavailableofnumber

overcommit_at_startup theinparameter OPTIONS statement.

thebyspecifiedvaluetheisdefaulttheparameter,thisomityouIf
overcommit_at_startup theinparameter OPTIONS moreForstatement.

theseerequests,mountovercommittedaboutinformation tpset and(8) tpstat man(1)
pages.

IOP Statement
The IOP format:followingthehasandIOPanofcharacteristicsthespecifiesonly)(IOS-Estatement

IOP parameter_list { iop_configuration }

iop_configuration ofseriesaofconsists CHANNEL andstatements BANK keywordthefollowingstatements
theofDescriptionsparameters. CHANNEL and BANK thefollowstatements IOP parameters:

DescriptionParameter

number canandusednotisparameterthisseries,J90CRAYtheFornumber.IOPtheSpecifies
0.tosetbe

cluster series,J90CRAYtheFornumber.clustertheSpecifies cluster number.IOStheis

type (typeIOPtheSpecifies IOP_BMX, IOP_ESCON or, IOP_IPI doseriesJ90CRAYThe).
parameter.thissupportnot

IONODE Statement
The IONODE thehasandnodeaofcharacteristicsthespecifiessystems)based(GigaRingstatement

format:following

ODEION parameter_list { ionode_configuration }
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ionode_configuration ofseriesaofconsists CHANNEL andstatements BANK thefollowingstatements
theofDescriptionsparameters.keyword CHANNEL and BANK thefollowstatements IONODE parameters:

DescriptionParameter

node number.nodetheSpecifies

ring number.ringtheSpecifies

type (typenodetheSpecifies IOP_BMX, IOP_ESCON or, IOP_MPN).

CHANNEL (Statement IOP or IONODE Statement)
The CHANNEL format:followingthehasandnodeorIOPanofcharacteristicschannelspecifiesstatement

LNNECHA parameter_list

follows:parameterstheofdescriptionA

DescriptionParameter

address valid:arevaluesfollowingTheaddress.channeltheSpecifies

3634,32,30,IOS-E

30-3722-27,ELS

0-1BMN

0-3ESN

0-7MPN

microcode_pathname
andmicrocodechannelthecontainsthatfiletheofnamepaththeSpecifiesonly)(IOS-E

firsttheonspecifiedbemust CHANNEL IOP.anofstatement

status (statustheSpecifies UP or DOWN started.isdaemontapethewhenchanneltheof)

adaptor (typeadapterchanneltheSpecifiesonly)(IOS-E DCA2, FCA2 or, TCA2).

timeout IOS-Ethespecified,iszeroIfseconds.invaluetime-outER90theSpecifiesonly)(IOS-E
seconds.10ofperiodtime-outatosetis

BANK (Statement IOP or IONODE Statement)
The BANK format:followingthehasandnodeorIOPanofcharacteristicsbankthespecifiesstatement

KBAN parameter_list { bank_configuration }

bank_configuration ofseriesaspecifies SLAVE or CONTROL_UNIT ofseriesabyfollowedstatements
DEVICE theofDescriptionsstatements. SLAVE and CONTROL_UNIT optionalthefollowstatements BANK
parameter:

DescriptionParameter

number bankaDefault:63.to0arevaluesValidbank.aidentifiesthatnumberbankaSpecifies
bank.atoassignedbewillnumber
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SLAVE (Statement BANK Statement)
A SLAVE format:followingthehasanddeviceslaveaofcharacteristicsthespecifiesonly)(IOS-Estatement

VESLA parameter_list

follows:parameterstheofdescriptionA

DescriptionParameter

status (statustheSpecifies UP or DOWN started.isdaemontapethewhenslavetheof)

path Theparentheses.inencodedpairsaddressslaveandaddresschanneloflistaSpecifies
channeltheisnumberchannelThecoded.bemustandsyntaxtheofpartareparentheses

slave.theinaddressportthetoconnectedisthat

reset_timeout
seconds).(intime-outresettheSpecifies

CONTROL_UNIT (Statement BANK Statement)
The CONTROL_UNIT format:followingthehasandunitcontrolaofcharacteristicsthespecifiesstatement

NITL_UTROCON parameter_list

follows:parameterstheofdescriptionA

DescriptionParameter

status (statustheSpecifies UP or DOWN started.isdaemontapethewhenunitcontroltheof)

protocol follows:asunit,controltheforprotocoltheSpecifies

SCSI protocol.SCSItheSpecifies

ESCON aforprotocolvalidonlytheisThisprotocol.ESCONtheSpecifies
channel.ESCONantoattachedunitcontrol

INTERLOCK protocol.interlockSpecifies

STREAMING Mbyte/s.3.0atstreamingdataSpecifies

STREAMING45 Mbyte/s.4.5atstreamingdataSpecifies

path J90CRAYtheForpairs.addressportunitcontrolandaddresschanneloflistaSpecifies
theinspecifiedaddresstheisnumberchannelthisseries, CHANNEL aSpecifiesstatement.

pairs.addressportunitcontrolandaddresschanneloflist

devices,tape(MPN)SCSIFor path SCSIbusThepair.SCSIbusandchannelaspecifies
appropriatetheatlookingbydeterminedis /opt/CYRIion/adm/mic_code theonfile

information,followingthecontainsfiletheifexample,For(SWS).workstationsystem
path 3.is
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)APE(VT3SD-STK=eTyp,10][t3Lun1getTar3sIbuSCSn2,-mp132sn9
STK=dorVen

3SD-=IDtducPro
3022=elLevRevoderocMic

1=LenckBloMiniceDev
144262=LenckBloMaxiceDev
e)ablari0(V=LenckBloedFix

144262=eSizckBloMax
ON=onssipreComtaulDef

2=nsioVeriAns
2=matForseponRes

80x3=suteribAtt

theconvention,byand,7through0ofrangetheinvaluestorestrictedischannelThe
value.SCSIbustheassametheisvaluechannel

link_address
ESCONanusingbyattachedisitwhenunitcontroltheofaddresslinktheSpecifies

units.controldirector)(noattacheddirectlyfor0tosetisItdirector.

DEVICE (Statement BANK Statement)
The DEVICE format:followingthehasanddeviceaofcharacteristicsthespecifiesstatement

ICEDEV parameter_list

follows:parameterstheofdescriptionA

DescriptionParameter

name name.devicetheSpecifies

device_group_name
abydefinedgroupdevicetheofnametheSpecifies DEVICE_GROUP statement.

status (statusinitialtheSpecifies UP or DOWN device.theof)

id identifier.devicehardwaretheSpecifies

devices,tape(MPN)SCSIFor id number,octal3-digitaspecifies xyz followingThe.
valid:arevalues

x 0.alwaysIs

y ID.SCSItheis,thattarget;SCSItheSpecifies

z (lun).unitlogicaltapetheSpecifies

SWSappropriatetheinisinformationThis /opt/CYRIion/adm/mic_code file.
invaluestolimitedcurrentlyareIDsSCSIsupported,aredeviceswideandfastAlthough

7.through0ofrangethe

type type.devicetheSpecifies
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forvaluethedevices,tape(MPN)SCSIFor type followingparenthesisinis Type
= type SWSappropriatethein /opt/CYRIion/adm/mic_code theexample,Forfile.
type isSTKSD-3forvalue VTAPE.

loader aindefinednameloadertheSpecifies LOADER statement.

vendor_address
autoloader.anindrivetheofaddressvendortheSpecifies

follows:asisdriveStorageTekaforformatThe

acs#,lsm#,panel#,drive#

follows:asisdriveEMASSanforformatThe

drive#

facility_address
address.facilityER90theonlySpecifies

short_timeout
seconds).(intime-outshortER90theSpecifies

long_timeout
seconds).(intime-outlongER90theSpecifies

timeout thefromresponseaforwaitsIOPESCONthethatsecondsinvaluetime-outtheSpecifies
0ofvalueAseconds.ofnumberthespecifies65535to1fromintegerAnchannel.

IOPESCONtheinhard-codedisthatvaluetime-outtheusetosubsystemtapethedirects
minutes).(15seconds900tosetcurrentlyisvalueThissoftware.

OPTIONS Statement
theinspecifiedarebuiltisdaemontapethewhenforceinoptionsThe /usr/include/tapedef.h file.

theinoptionstheseofmostspecifycanYou OPTIONS theofsection text_tapeconfig file.

theirandoptionsfollowingthespecifybuilt,wasdaemontapethewhichwithvaluetheoverrideTo
theinoptionstheofDescriptionsvalues.corresponding /usr/include/tapedef.h ingivenarefile

the AdministrationSubsystemTape SGpublicationResearchCray, – specifycanyouthatoptionsThe2307.
thein text_tapeconfig thewithfile OPTIONS inoptionsthetosimilararestatement tapedef.h but,

theforvaluetheexample,(forfilestwotheinformdifferentaingivenoftenareValuesidentical.not
ask_blp in1or0asexpressediskeyword tapedef.h asexpressedisitbut, YES or NO in
text_tapeconfig).
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theofformatThe OPTIONS follows:statement

SIONOPT parameter_list

options.theofdefinitionsbrieforvaluesvalidincludeslistparameterfollowingThe

DescriptionParameter

allow_unprotected
(accessAllows YES or NO header.theinlabelMACacontainnotdothattapesto)

Default: YES

ask_label_switch (permissionSeeks YES or NO Default:type.labelswitchtooperatorthefrom)
YES

ask_vsn (permissionSeeks YES or NO nonlabelawhenVSNaspecifytooperatorthefrom)
Default:mounted.istape YES

avr_at_startup (Starts YES or NO Default:started.isdaemontapethewhenAVR) YES

blocksize usingbysizeblockaspecifynotdoesuserthewhenusetosizeblocktheSpecifies
the tpmnt command(1) -b 32768Default:option.

blp_ring_status theofusetheforstatususertheSpecifies -r theofoption tpmnt command(1)
processing.labelbypassrequestsuserthewhen UNRESTRICTED userthespecifies

bothusecan in-r and out-r . OUT onlyusecanuserthespecifies out-r .
Default: UNRESTRICTED.

check_expiration_date
(confirmandcheckshouldoperatorthewhetherSpecifies YES or NO expirationthe)

Default:tape.labeledaoflabelheadertheondate YES

check_file_id (checkedbeshouldtapelabeledaonIDfilethewhetherSpecifies YES or NO when)
Default:opened.isfilethe YES

check_protection (checkedbeshouldheadertheonflagprotectionthewhetherSpecifies YES or NO).
Default: YES

check_vsn (checkedbeshouldtapeslabeledonVSNthewhetherSpecifies YES or NO).
Default: YES

cray_reel_librarian
(enabledissystemCray/REELlibrarianthewhetherSpecifies YES or NO Default:).

NO

cray_reel_librarian_mandatory
(mandatoryissystemCray/REELlibrarianthewhetherSpecifies YES or NO).

Default: NO

cray_reel_librarian_operator_select_scratch
(verifyshouldoperatorthewhetherIndicates YES or NO thebymountsscratchthe)

Default:continuing.beforesystemCray/REELlibrarian NO
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cray_reel_librarian_scratch_vsn
thetelltousewillsystemCray/REELlibrarianthethatVSNscratchtheSpecifies

Default:needed.isvolumescratchathatoperator ?CRL??

device_group_name
theonspecifiednotisitifnamegroupdevicedefaulttheSpecifies -g theofoption

tpmnt Default:command.(1) CART

file_status (statusfiletheSpecifies NEW or OLD theonspecifiednotisitif) tpmnt(1)
Default:command. OLD

label_type (typelabeltheSpecifies AL, SL or, NL theonspecifiednotisitif) tpmnt(1)
Default:command. AL

loader_device_assignment_order
(methodtheSpecifies DEVICE_LIST or ROUND_ROBIN loaderthewhichwith)

Default:devices.assigns ROUND_ROBIN

mainframe_job_origin
Default:specified.notisitifjobtheofIDmainframetheSpecifies C1

max_blocksize theofsizeblocktheoflimituppertheSets -b theonparameter tpmnt(1)
abnormally.terminatescommandthevalue,largeraspecifyyouIfcommand.

4194303Default:

max_number_of_device_groups
8Default:groups.deviceofnumbermaximumtheSpecifies

max_number_of_tape_users
64Default:users.tapeofnumbermaximumtheSpecifies

message_daemon_pipename
Default:name.pipedaemonmessagetheSpecifies

/usr/spool/msg/msg.requests

number_of_autoloader_retries
beforeautoloaderthetorequestasendtotrytotimesofnumbertheSpecifies

thissupportnotdoseriesJ90CRAYTheerror.anofoperatortheinforming
10Default:parameter.

operator_message_destination
sent;aremessagesoperatorwhereSpecifies UNICOS, SERVER and, FRONTEND.

Default: (UNICOS)

operator_message_frontend_id
Default:messages.operatorforIDfront-endtheSpecifies ""

overcommit_at_startup
start-ofpartasenabledbeshouldrequestsmountovercommittedwhetherSpecifies

(startedisdaemontapethewhenup YES or NO youifonlyappliesoptionThis).
theomit overcommit theonparameter DEVICE_GROUP Default:statement. NO
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overcommit_max tapethethatrequestsmountovercommittedofnumbermaximumtheSpecifies
number,thisexceedsrequestsmounttapeofnumbertheWhenissue.cansubsystem

overcommittedalreadytheofmoreoroneuntilrequestsprocessingstopssystemthe
theusingbysettingthischangemayYousatisfied.arerequestsmount tpset(8)

20Default:command.

reselect_cart (selectedbewilldeviceanotherwhetherSpecifies YES or NO forend-of-volumeat)
Default:devices.3490Eand3490,3480,includewhichdevices,typecartridge NO

retention_period_days
0Default:days).(inperiodretentiontheSpecifies

ring_status (optionringthewhenstatusringtheSpecifies -r theonspecifiednotis) tpmnt(1)
(command IN, OUT or, (IN,OUT) Default:). (IN,OUT)

scratch_volume_action
(actiontheSpecifies FREE or KEEP aretheywhentapesscratchforperformto)

Default:released. FREE

scratch_volume_retries
scratchautoloadertheofoutvolumescratchagettoretriesofnumbertheSpecifies

3Default:pool.

scratch_volume_vsn
Default:VSN.tapescratchtheSpecifies ??????

secure_frontend (enabledisendfronttheonsecuritywhetherSpecifies YES or NO J90CRAYThe).
Default:servicing.front-endsupportnotdoseries ""

servicing_frontend_at_startup servicingfront-endwhetherSpecifies
(startshould YES or NO doseriesJ90CRAYThestarted.isdaemontapethewhen)

Default:servicing.front-endanysupportnot NO

servicing_frontend_id
thewhenusetoIDfront-endservicingtheSpecifies -m theonmissingisoption

tpmnt servicing.front-endsupportnotdoseriesJ90CRAYThecommand.(1)
Default: ""

servicing_frontend_mandatory
thebyspecifiedIDfront-endthewhetherSpecifies servicing_frontend_id

(usedisparameter YES or NO theofregardless) -m theonoption tpmnt(1)
Default:servicing.front-endsupportnotdoseriesJ90CRAYThecommand. NO

servicing_frontend_protocol
(protocoltheSpecifies TCP notdoseriesJ90CRAYTheends.fronttotalkto)

Default:servicing.front-endsupport TCP

system_code Default:labels.tapeonputtocodesystemtheSpecifies CRI/UNICOS
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tcp_daemon_childname
supportnotdoseriesJ90CRAYThedaemon.TCPtheofnamechildtheSpecifies

Default:parameter.this tcpnet

tcp_daemon_frontend_id
Default:daemon.TCPtheofIDfront-endtheSpecifies ""

tape_daemon_trace_file_group_id
9Default:files.tracedaemontapetheofIDgrouptheSpecifies

tape_daemon_trace_file_mode
0640Default:files.tracedaemontapetheofmodefiletheSpecifies

tape_daemon_trace_file_owner
0Default:files.tracedaemontapetheofIDownertheSpecifies

tape_daemon_trace_file_prefix
Default:prefix.filetracedaemontapetheSpecifies /usr/spool/tape/trace

tape_daemon_trace_file_size
409600Default:files.tracedaemontapetheofbytes)(insizetheSpecifies

tape_daemon_trace_flg
(enabledistracingtapewhetherSpecifies YES or NO Default:). YES

tape_daemon_trace_savefile_prefix
Default:files.savedaemontapethetoprefixtheSpecifies

/usr/spool/tape/trace

tcp_daemon_pipename
supportnotdoseriesJ90CRAYThedaemon.TCPtheofnamepipetheSpecifies

Default:parameter.this /usr/spool/tape/tcpnet.pipe

tcp_daemon_socket_port_number
1167Default:daemon.TCPtheofnumberportsockettheSpecifies

user_exit_mask isentrythisrequired,areexitsusernoIfexits.userlistedtheofusetheEnables
theseeexits,useroflistaForneeded.not AdministrationSubsystemTape Cray,

SGpublicationResearch – Default:2307. UEX_NONE

verify_scratch_vsn
(Indicates YES or NO thatmessageaoperatorthesendtoneedmayyouthat)

request.mounttapeasatisfytousedbeingistapescratchathatverificationrequests
Default:use.innotisservicingfront-endifoperatortheconsultmustYou YES

EXAMPLES

showexamplestwofollowingThe text_tapeconfig basedGigaRingandsystemsIOS-Eonusedfiles
systems.
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varypossibilitiesconfigurationvendors;devicetapeyourfromdocumentationthecheckdetail,moreFor
3490EIBManexample,Forconfiguring.areyouthatdevicesspecifictheandvendorstheupdepending

device.singleasupportsonlyRedwoodStorageTekawhiledevicesmultiplesupportscontroller

systemsbasedGigaRing
followingThe text_tapeconfig systems.basedGigaRingforconfigurationstypicalsomeillustratesfile

DERLOA
,orratOpe=enam
,ORRATOPE=etyp

,UP=tussta
,MONDAEMSG=rade_lo_toathe_psagmes

,ENON=slase_csagmes
,COSUNI=verser

,),SL,AL(NL=etypel_labme_oluh_vatcscr
,0=etimue_que

,NO=snl_vaben_l_noifyver
,S)ICO(UN=saske_moute_rsagmes

RT,ALE=tusstang__riderloa
EDENDATT=emod

DERLOA
,sunstk=enam
,ACSSTK=etyp
,NDOW=tussta

,KWORNET=rade_lo_toathe_psagmes
,40E_3TYP=slase_csagmes

,otrob=verser
,ENON=etypel_labme_oluh_vatcscr

,180=etimue_que
,NO=snl_vaben_l_noifyver

,ND)NTEFROS,ICO(UN=saske_moute_rsagmes
,OREIGN=tusstang__riderloa

EDENDATT=emod

DERLOA
,fywol=enam
,ACSSTK=etyp
,NDOW=tussta

,EDENDATT=emod
,40E_3TYP=slase_csagmes

,KWORNET=rade_lo_toathe_psagmes
,r0ld949=verser

,ENON=etypel_labme_oluh_vatcscr
,0=etimue_que

,NO=snl_vaben_l_noifyver
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,OREIGN=tusstang__riderloa
S)ICO,UNENDONT(FR=saske_moute_rsagmes

DERLOA
,rthepan=enam

,ACSSTK=etyp
,NDOW=tussta

,EDENDATT=emod
,40E_3TYP=slase_csagmes

,KWORNET=rade_lo_toathe_psagmes
,0971stk=verser

,ENON=etypel_labme_oluh_vatcscr
,0=etimue_que

,NO=snl_vaben_l_noifyver
,OREIGN=tusstang__riderloa

S)ICO,UNENDONT(FR=saske_moute_rsagmes

DERLOA
,ibm=enam

,TLDIBM=etyp
,NDOW=tussta

,KWORNET=rade_lo_toathe_psagmes
,40E_3TYP=slase_csagmes

,tldibm=verser
,ENON=etypel_labme_oluh_vatcscr

,15=etimue_que
,NO=snl_vaben_l_noifyver

,COSUNI=saske_moute_rsagmes
,OREIGN=tusstang__riderloa

EDENDATT=emod

OUP_GRICEDEV
,TAULDEF=enam

,YES=avr
NO=tmmircoove

OUP_GRICEDEV
,DAT=enam

,YES=avr
NO=tmmircoove

OUP_GRICEDEV
,0359IBM=enam

,YES=avr
NO=tmmircoove

OUP_GRICEDEV
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,0E349IBM=enam
,YES=avr
NO=tmmircoove

OUP_GRICEDEV
,0489STK=enam

,YES=avr
NO=tmmircoove

OUP_GRICEDEV
,0400DLT=enam

,YES=avr
NO=tmmircoove

OUP_GRICEDEV
,0949STK=enam

,YES=avr
NO=tmmircoove

OUP_GRICEDEV
,SD3STK=enam

,YES=avr
NO=tmmircoove

ODEION
,1=enod
,0=grin

N_MPIOP=etyp
{

LNNECHA
,0=sresadd

up=tussta
LNNECHA

,1=sresadd
up=tussta

LNNECHA
,2=sresadd

up=tussta
LNNECHA

,3=sresadd
up=tussta

LNNECHA
,4=sresadd

up=tussta
LNNECHA

,5=sresadd
up=tussta

LNNECHA
,6=sresadd
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up=tussta
LNNECHA

,7=sresadd
up=tussta

KBAN
1=bernum

{
NITL_UTROCON

,UP=tussta
,1)(1,=hpat
ISCS=oltocpro

ICEDEV
0,90ss48=enam

0,489STK=me_naoup_gricedev
,000=id

,0E349=etyp
,NDOW=tussta

,,0)0,2(0,=ssdre_addorven
rthepan=derloa

ICEDEV
1,90ss48=enam

0,489STK=me_naoup_gricedev
,010=id

,0E349=etyp
,NDOW=tussta

,,1)0,2(0,=ssdre_addorven
rthepan=derloa

ICEDEV
0,00sd40=enam

0,400DLT=me_naoup_gricedev
,020=id

,PEVTA=etyp
,NDOW=tussta

,,2)0,2(0,=ssdre_addorven
rthepan=derloa

ICEDEV
1,00sd40=enam

0,400DLT=me_naoup_gricedev
,030=id

,PEVTA=etyp
,NDOW=tussta

,,3)0,2(0,=ssdre_addorven
rthepan=derloa

}
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KBAN
6=bernum

{
NITL_UTROCON

,UP=tussta
6),(6,=hpat

ISCS=oltocpro
ICEDEV

,0s0349=enam
,0E349IBM=me_naoup_gricedev

,060=id
0E,349=etyp

,NDOW=tussta
ibm=derloa

ICEDEV
,0s1349=enam

,0E349IBM=me_naoup_gricedev
,061=id

0E,349=etyp
,NDOW=tussta

ibm=derloa
}

}
ODEION

,1=enod
,1=grin

N_MPIOP=etyp
{

LNNECHA
,0=sresadd

up=tussta
LNNECHA

,1=sresadd
up=tussta

LNNECHA
,2=sresadd

up=tussta
LNNECHA

,3=sresadd
up=tussta

LNNECHA
,4=sresadd

up=tussta
LNNECHA
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,5=sresadd
up=tussta

LNNECHA
,6=sresadd

up=tussta
LNNECHA

,7=sresadd
up=tussta

KBAN
17=bernum

{
NITL_UTROCON

,up=tussta
,7)(7,=hpat

ISCS=oltocpro
ICEDEV

X,49Jd56=enam
,DAT=me_naoup_gricedev

,040=id
PE,VTA=etyp

,NDOW=tussta
orratOpe=derloa

}
KBAN

16=bernum
{

NITL_UTROCON
,up=tussta

,6)(6,=hpat
ISCS=oltocpro

ICEDEV
0,90ss94=enam

,0949STK=me_naoup_gricedev
,000=id
0E,349=etyp

,ndow=tussta
,,0)0,1(0,=ssdre_addorven

fywol=derloa
ICEDEV

1,90ss94=enam
,0949STK=me_naoup_gricedev

,010=id
0E,349=etyp

,NDOW=tussta
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,,1)0,1(0,=ssdre_addorven
fywol=derloa

ICEDEV
2,90ss94=enam

,0949STK=me_naoup_gricedev
,020=id
0E,349=etyp

,NDOW=tussta
,,2)0,1(0,=ssdre_addorven

fywol=derloa
ICEDEV

3,90ss94=enam
,0949STK=me_naoup_gricedev

,030=id
0E,349=etyp

,NDOW=tussta
,,3)0,1(0,=ssdre_addorven

fywol=derloa
}

KBAN
10=bernum

{
NITL_UTROCON

,UP=tussta
0),(0,=hpat

ISCS=oltocpro
ICEDEV

,0s0359=enam
,0359IBM=me_naoup_gricedev

,000=id
PE,VTA=etyp

,NDOW=tussta
ibm=derloa

}
KBAN

12=bernum
{

NITL_UTROCON
,UP=tussta

2),(2,=hpat
ISCS=oltocpro

ICEDEV
,0s1359=enam

,0359IBM=me_naoup_gricedev
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,010=id
PE,VTA=etyp

,NDOW=tussta
ibm=derloa

}
KBAN

11=bernum
{

NITL_UTROCON
,up=tussta

,1)(1,=hpat
ISCS=oltocpro

ICEDEV
0,3_sssd=enam

,SD3STK=me_naoup_gricedev
,010=id
PE,VTA=etyp

,NDOW=tussta
,,1)0,3(0,=ssdre_addorven

fywol=derloa
}
KBAN

13=bernum
{

NITL_UTROCON
,up=tussta

,3)(3,=hpat
ISCS=oltocpro

ICEDEV
1,3_sssd=enam

,SD3STK=me_naoup_gricedev
,030=id
PE,VTA=etyp

,NDOW=tussta
,,3)0,3(0,=ssdre_addorven

fywol=derloa
}

}

SIONOPT
,YES=edectrotunpow_all
,YES=hitc_swbel_laask

,NO=n_vsask
,YES=upart_st_atavr
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,TEDRICESTUNR=tusstang__riblp
,36655=izecksblo

,YES=aten_dtioiraexpck_che
,YES=de_ifilck_che

,NO=ntiotecprock_che
,YES=vsnck_che

,NO=nriabra_lieely_rcra
,NO=ryatoandn_mriabra_lieely_rcra

,NO=hatcscrct_eler_satopern_oriabra_lieely_rcra
,L???CR=n_vstchcran_sriabra_lieely_rcra

,TAULDEF=me_naoup_gricedev
,OLD=ustate_sfil

,AL=etypel_lab
,INROBND_ROU=der_orentgnmssie_avic_dederloa

,C1=inrigb_o_joamenfrmai
,8=upsgroce_evif_dr_ombe_numax

,3430419=esizock_blmax
,100=ers_usapef_tr_ombe_numax

,stsque.remsgsg/l/mpoor/s/us=meenapipon_aeme_dsagmes
,10=sriereter_oadtol_au_ofbernum

,COSUNI=ntioinaeste_dsagmesor_ratope
,""=dd_itenrone_fsagmesor_ratope

,_1YPEP_TUSC=ypee_tsagmesor_ratope
NO,=tuptart_st_ammircoove
20,=axt_mmmircoove

,NO=tcarct_eleres
,0=aysd_drio_peionentret
,T),OU(IN=ustatg_srin
,EFRE=ionactme_oluh_vatcscr

,3=srieretme_oluh_vatcscr
,??????=vsnme_oluh_vatcscr

,NO=endont_fruresec
,NO=upart_st_atendont_fringvicser
,""=_idendont_fringvicser
,NO=ytornda_maendont_fringvicser
,TCP=coloto_prendont_fringvicser
,YES=iopi_eippp_hsto

,SICO/UNCRI=de_cotemsys
,9=dp_iroue_gfilce_traon_aeme_dtap

,0064=odee_mfilce_traon_aeme_dtap
,0=rwnee_ofilce_traon_aeme_dtap

,ace/trapel/tpoor/s/us=ixrefe_pfilce_traon_aeme_dtap
,600409=izee_sfilce_traon_aeme_dtap
,YES=flgce_traon_aeme_dtap
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,cetrave//saapel/tpoor/s/us=fixprele_efisavce_traon_aeme_dtap
,nettcp=mednahiln_cemo_datcp

,s""mv=dd_itenronn_femo_datcp
,ipet.ppne/tcapel/tpoor/s/us=enamipen_pemo_datcp

,7116=erumbt_nporet_ockn_semo_datcp
,)ONEX_N(UE=sk_maxitr_euse

YES=vsnch_rat_scifyver

supportIOS-E
followingThe text_tapeconfig IOS-Ewithsystemsforconfigurationstypicalsomeillustratesfile

support.

DERLOA
,orratOpe=enam
,ORRATOPE=etyp

,UP=tussta
,EDENDATT=emod

,MONDAEMSG=rade_lo_toathe_psagmes
,COSUNI=verser

,),SL,AL(NL=etypel_labme_oluh_vatcscr
,0=etimue_que

,YES=snl_vaben_l_noifyver
D)TENRONS,FICO(UN=saske_moute_rsagmes

DERLOA
,sunstk=enam
,ACSSTK=etyp
,NDOW=tussta

,EDENDATT=emod
,KWORNET=rade_lo_toathe_psagmes

,otrob=verser
,ENON=etypel_labme_oluh_vatcscr

,15=etimue_que
,NO=snl_vaben_l_noifyver

S)ICO(UN=saske_moute_rsagmes

DERLOA
,sunesi=enam

,SSEMA=etyp
,NDOW=tussta

,EDENDATT=emod
,KWORNET=rade_lo_toathe_psagmes

,un0-ser9=verser
,ENON=etypel_labme_oluh_vatcscr

,15=etimue_que
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,NO=snl_vaben_l_noifyver
S)ICO(UN=saske_moute_rsagmes

OUP_GRICEDEV
TCAR=enam

OUP_GRICEDEV
ETAP=enam

OUP_GRICEDEV
OSIL=enam

OUP_GRICEDEV
0349=enam

OUP_GRICEDEV
,0E349=enam

YES=avr

OUP_GRICEDEV
TTES=enam

OUP_GRICEDEV
0ER9=enam

OUP_GRICEDEV
ONESC=enam

IOP
,3=bernum
,0=rsteclu

I_IPIOP=etyp
{

LNNECHA
,036=sresadd

,UP=tussta
,ode.ucPI3o/Iicrc/m/et=amethn_paoderocmic

,00100=teoutim
2DCA=rptoada

LNNECHA
,034=sresadd

,UP=tussta
,ode.ucPI3o/Iicrc/m/et=amethn_paoderocmic

,00100=teoutim
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2DCA=rptoada
KBAN

1=bernum
{

VESLA
,)4,0(03=hpat

,UP=tussta
0100=teoutimet_res

ICEDEV
,2er9=enam

,0ER9=me_naoup_gricedev
,0=id

,0ER9=etyp
,NDOW=tussta

,sunesi=derloa
,2=ssdre_addorven

,F0xF=sresaddty_ilifac
,600=teoutimrt_sho

400=outimeg_tlon
}

KBAN
2=bernum

{
VESLA

,)6,0(03=hpat
,UP=tussta

0100=teoutimet_res
ICEDEV

,3er9=enam
,0ER9=me_naoup_gricedev

,0=id
,0ER9=etyp
,NDOW=tussta

,sunesi=derloa
,3=ssdre_addorven

,F0xF=sresaddty_ilifac
,600=teoutimrt_sho

400=outimeg_tlon
}

}
IOP

,1=bernum
,0=rsteclu

X_BMIOP=etyp
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{
LNNECHA

,030=sresadd
,UP=tussta

ode.ucCA1o/Ticrc/m/et=amethn_paoderocmic
LNNECHA

,036=sresadd
,UP=tussta

ode.ucCA1o/Ticrc/m/et=amethn_paoderocmic
LNNECHA

,034=sresadd
,UP=tussta

ode.ucCA1o/Ticrc/m/et=amethn_paoderocmic
LNNECHA

,032=sresadd
,UP=tussta

ode.ucCA1o/Ticrc/m/et=amethn_paoderocmic
KBAN

3=bernum
{

NITL_UTROCON
,UP=tussta

,0))36,((0=hpat
OCKERLINT=oltocpro

ICEDEV
,220=enam

,ETAP=me_naoup_gricedev
,00=id

,0342=etyp
,NDOW=tussta
orratOpe=derloa

ICEDEV
,221=enam

,ETAP=me_naoup_gricedev
,01=id

,0342=etyp
,NDOW=tussta
orratOpe=derloa

}

KBAN
4=bernum

{
NITL_UTROCON
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,UP=tussta
,0))32,,(011)30,,(011)34,((0=hpat

45INGEAMSTR=oltocpro
ICEDEV

,120=enam
,TCAR=me_naoup_gricedev

,00=id
,0348=etyp
,NDOW=tussta
orratOpe=derloa

ICEDEV
,300=enam

,TCAR=me_naoup_gricedev
,00=id

,0348=etyp
,NDOW=tussta

,sunstk=derloa
)0,00,1(0,=ssdre_addorven

ICEDEV
,301=enam

,TCAR=me_naoup_gricedev
,01=id

,0348=etyp
,NDOW=tussta

,sunstk=derloa
)0,10,1(0,=ssdre_addorven

ICEDEV
,170=enam

,0E349=me_naoup_gricedev
,04=id

,0E349=etyp
,NDOW=tussta
orratOpe=derloa

}
}

IOP
,3=bernum
,1=rsteclu

CON_ESIOP=etyp
{

LNNECHA
,036=sresadd

,UP=tussta
,ode.ucCA2o/Ficrc/m/et=amethn_paoderocmic
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2FCA=rptoada
LNNECHA

,034=sresadd
,UP=tussta

,ode.ucCA2o/Ficrc/m/et=amethn_paoderocmic
2FCA=rptoada

KBAN
5=bernum

{
NITL_UTROCON

,UP=tussta
,)00)36,((0=hpat

,ONESC=oltocpro
0=essddrk_alin

ICEDEV
,e170=enam

,ONESC=me_naoup_gricedev
,00=id

,0E349=etyp
,NDOW=tussta
orratope=derloa

}

KBAN
6=bernum

{
NITL_UTROCON

,UP=tussta
,)00)34,((0=hpat

,ONESC=oltocpro
C3=essddrk_alin

ICEDEV
,30034C=enam

,ONESC=me_naoup_gricedev
,00=id

,0E349=etyp
,NDOW=tussta
orratope=derloa

ICEDEV
,30134C=enam

,ONESC=me_naoup_gricedev
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,01=id
,0E349=etyp

,NDOW=tussta
orratope=derloa

}
KBAN

7=bernum
{

NITL_UTROCON
,UP=tussta

),00)34,((0=hpat
,ONESC=oltocpro

C8=essddrk_alin

ICEDEV
,80034C=enam

,ONESC=me_naoup_gricedev
,00=id

,0E349=etyp
,NDOW=tussta
orratope=derloa

}
KBAN

8=bernum
{

NITL_UTROCON
,UP=tussta

),00)30,((0=hpat
,ONESC=oltocpro

C3=essddrk_alin

NITL_UTROCON
,)00)32,((0=hpat

,UP=tussta
,ONESC=oltocpro

C3=essddrk_alin

ICEDEV
,1icedev=enam

,ONESC=me_naoup_gricedev
,00=id

,0E349=etyp
,NDOW=tussta
orratope=derloa

TEXT_ TEXT)5(TAPECONFIG _ )5(TAPECONFIG
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}
SIONOPT

,YES=edectrotunpow_all
,YES=hitc_swbel_laask
,YES=n_vsask
,YES=upart_st_atavr

,TEDRICESTUNR=tusstang__riblp
,68327=izecksblo

,YES=aten_dtioiraexpck_che
,YES=de_ifilck_che
,YES=ntiotecprock_che
,YES=vsnck_che

,NO=nriabra_lieely_rcra
,NO=ryatoandn_mriabra_lieely_rcra

,NO=hatcscrct_eler_satopern_oriabra_lieely_rcra
,L???CR=n_vstchcran_sriabra_lieely_rcra

,TCAR=me_naoup_gricedev
,OLD=ustate_sfil

,AL=etypel_lab
,INROBND_ROU=der_orentgnmssie_avic_dederloa

,C1=inrigb_o_joamenfrmai
,8=upsgroce_evif_dr_ombe_numax

,3430419=esizock_blmax
,64=ers_usapef_tr_ombe_numax

,stsque.remsgsg/l/mpoor/s/us=meenapipon_aeme_dsagmes
,10=sriereter_oadtol_au_ofbernum

,S)ICO(UN=ntioinaeste_dsagmesor_ratope
,""=dd_itenrone_fsagmesor_ratope
,NO=tuptart_st_ammircoove
,20=axt_mmmircoove
,NO=tcarct_eleres

,0=aysd_drio_peionentret
,T),OU(IN=ustatg_srin

,EFRE=ionactme_oluh_vatcscr
,3=srieretme_oluh_vatcscr

,??????=vsnme_oluh_vatcscr
,NO=endont_fruresec
,NO=upart_st_atendont_fringvicser
,""=_idendont_fringvicser
,NO=ytornda_maendont_fringvicser
,TCP=coloto_prendont_fringvicser

,SICO/UNCRI=de_cotemsys
,9=dp_iroue_gfilce_traon_aeme_dtap

,0064=odee_mfilce_traon_aeme_dtap

TEXT_ TEXT)5(TAPECONFIG _ )5(TAPECONFIG
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,0=rwnee_ofilce_traon_aeme_dtap
,ace/trapel/tpoor/s/us=ixrefe_pfilce_traon_aeme_dtap

,600409=izee_sfilce_traon_aeme_dtap
,YES=flgce_traon_aeme_dtap

,cetrave//saapel/tpoor/s/us=fixprele_efisavce_traon_aeme_dtap
,nettcp=mednahiln_cemo_datcp

,""=dd_itenronn_femo_datcp
,ipet.ppne/tcapel/tpoor/s/us=enamipen_pemo_datcp

,7116=erumbt_nporet_ockn_semo_datcp
,NE_NOUEX=sk_maxitr_euse

,YES=vsnch_rat_scifyver

FILES

/etc/config/text_tapeconfig fileconfigurationsubsystemTape

/usr/include/tapedef.h sizefiletraceforDefinitions

/usr/include/tapereq.h filedefinitioninterfacedaemonTape

ALSOSEE

msgdaemon(8), tpconf(8), tpconfig(8), tpinit(8), tpmls thein(8) AdministratorUNICOS
ManualReferenceCommands SRpublicationResearchCray, – 2022

AdministrationSubsystemTape SGpublicationResearchCray, – 2307

TEXT_ TEXT)5(TAPECONFIG _ )5(TAPECONFIG
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NAME

tmpdir.users – forusersauthorizedofList tmpdir(1)

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/tmpdir.users theforauthorizationstheirandusersoflistacontainsfile tmpdir(1)
command.

The tmpdir.users thehaveEntriesuser.authorizedeachforentryonecontainsthatfileASCIIanisfile
format:following

user_name : path_name [: path_name]

ofnamespaththespecifyfieldsremainingThename).(loginnameusertheislineeachinfieldfirstThe
eachcolons;byseparatedarefieldsThedirectories.temporarycreatemayuserthewhichindirectories

character.new-lineabynextthefromseparatedisentry

FILES

/etc/tmpdir.users forusersauthorizedofList tmpdir(1)

ALSOSEE

tmpdir thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

)5(TMPDIR.USERS)5(TMPDIR.USERS
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NAME

types – typesdatasystemprimitiveofDefinition

SYNOPSIS

<sys/types.h>#include

IMPLEMENTATION

systemsPVPCray

DESCRIPTION

theindefinedarecodesystemUNICOSinusedtypesdataThe sys/types.h ofdataSomefile.include
code.usertoaccessibleistypesthese

d;worglonfedetyp
ng;uloglonedignunsfedetyp
t;uinintedignunsfedetyp

;ortushrtshoedignunsfedetyp
t;no_blkglonfedetyp
t;dr_dadglonfedetyp
t;de_inodeinouctstrfedetyp

*/TsBs,foraareesav/*;28]t[1el_labdworfedetyp

t;dr_wad*dworfedetyp
ar;uchrchaedignunsfedetyp
_t;cntrtshofedetyp

t;dr_padglonfedetyp
_t;keyglonfedetyp

The daddr_t seedisk;oninodeaninexceptaddressesdiskforusedisformat fs encodedareTimes(5).
thespecifycodedeviceaofpartsminorandmajorThe1970.1,JanuaryGMT,00:00:00sincesecondsin

thefrombytesinmeasuredareOffsetsinstallation-dependent.areanddeviceaofnumberunitandkind
Thefile.aofbeginning label_t anotherwhilestateprocessorthesavetousedisvariablesofarray

running.isprocess

FILES

/usr/include/sys/types.h filedefinitiontypesData

ALSOSEE

fs(5)

)5(TYPES)5(TYPES
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NAME

udb – file(UDB)databaseusertheofFormat

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

forandsystemoperatingUNICOStheofusersforinformationcontrolcontainfiles(UDB)databaseuserThe
thereplacefilesUDBThegroups.resourcescheduler’sfair-sharethe /etc/passwd primarytheasfile

files:followingtheofconsistsUDBTheinformation.controlandvalidationuserforsource

• /etc/udb

• /etc/udb.public

• /etc/udb_2/udb.index

• /etc/udb_2/udb.priva

• /etc/udb_2/udb.pubva

theinfilesThe /etc/udb_2 inavailablewaswhatbeyondUDBtheofcapabilitytheextenddirectory
releases.previous

theinformation,UDBnonsensitivetoaccessusersallowTo /etc/udb.public, /etc/udb_2/index,
and /etc/udb_2/udb.pubva information,privilegedcontainfilesotherThereadable.publiclyarefiles

Writethem.readcancallersprivilegedonlyandinformation,securityandpasswordsencryptedassuch
users.privilegedtorestrictedisfilesalltoaccess

indescribedroutineslibrarysuppliedthethroughonlyfilesthesewriteshouldYou libudb Because(3C).
thecorruptmaymethodsaccessotherfiles,theofintegritythemaintaintolockingfileonreliancetheof

files.theofregenerationrequireanddatabase

ofOrganization /etc/udb
The /etc/udb ensuretoabilitytheprovidetosector)(onecharacters4096ofblocksinorganizedisfile

follows:asblocks,inorganizedisfileTheinformation.ofupdatesatomic

DescriptionBlock

informationdefaultandcontrol,versionvalidation,forheaderFile0

blockshash(UID)IDUser1-4

blockshashName5-8

9-n blocksinformationUser

ThisUID.byordernumericinrecordslinksthatchainbidirectionalacontainblocksinformationuserThe
theimplementsthatmechanismtheprovides UIDnext and UIDprevious functions.access

)5(UDB)5(UDB
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writtenisrecordnewtheandallocatedisslotrecordemptyfirstthefile,thetoaddedarerecordsnewWhen
usertheinplacelogicalcorrecttheinrecordnewtheplacetoadjustedislinkagetheThenposition.thatto

theataddedrecordnewtheandblockonebyextendedbewillfiletheexists,slotemptynoIfspace.ID
block.perrecordsuserthreespecifiesconfigurationlibraryreleasedThefile.theofend

filesextensionofOrganization
theinexistfilesUDBextensionThe /etc/udb_2 arefilesextensionthreeThedirectory. udb.index,

udb.priva and, udb.pubva afollowingsubsection,thisindescribedisfilestheseofformatThe.
filetheinfilestheseofdeclarationsformalthefindcanYouheader.filecommontheofdescription

libc/udb/libudb.h.

headerfileCommon
Importantmethod.accessthebyusedinformationcontrolcontainsthatheader4096-byteahasfileEach

identifier,versiontheandfile,theidentifieswhichnumber,magictheincludesdataheadertheininformation
(tableUDBdefaulttheforspacecontainsheaderThefile.theofstructuretheidentifieswhich struct

udbdefault (tablenametapetheand) udbtmapstruct inonlyusedisspacethisbut), udb.pubva.

fileIndex udb.index
The udb.index Thearrays.indextwoandheader,indexanheader,filecommonaofconsistsfileindex

ondependsfileindextheofsizeThearray.UIDtheissecondtheandarray,nametheisarrayindexfirst
database.theinrecordsofnumberthe

4096-moreoroneoccupiesfileentiretheheader;indexthefollowingtogetherpackedarearraysindexThe
Theend.theatspacefreepossiblewithblocksbyte length length.thisreflectsheaderindextheinfield

The entries (Eacharrays.bothinuseinactuallyentriesofnumberthespecifiesheaderindextheinfield
entries.)ofnumbersamethecontainsarray

theonorderascendinginsortedisarraynameThe name bydeterminedasfield, strcmp duplicate(3C);
thebutallowedareduplicatesUID;ofvalueascendingonsortedisarrayUIDTheallowed.notareentries

arbitrary.isorder

theentry,indexeachIn pub_pos thefile;publictheinrecordtargettheofoffsetdiskthespecifiesfield
priv_pos file.privatetheinrecordtheofstarttheofoffsettheisfield

filesData udb.priva and udb.pubva
The udb.priva and udb.pubva Theformat.samethehavefilesdata udb.pubva publiccontainsfile

andinformation, udb.priva header,filecommonawithbeginsfiledataAinformation.privatecontains
records.dataandrecordsfreeofnumberarbitraryanbyfollowed

Freeheader.datacommontheinpointerfree-chainthetolinkedandtogetherchainedarerecordsFree
tomovedbemustandexpandsrecordawhenorcreatedarerecordsnewwhenpossible,ifused,arerecords

space.contiguoussufficientfind

information:followingthecontainsthatheaderawithbeginsrecorddataA

• recordtheofUIDandName

• informationcompressionandLength

• changedlastwasrecordtheTime

)5(UDB)5(UDB
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• informationcontrolOther

• fieldsdataCompressed

tohavingwithoutdatabasedamagedareconstructtoinformationsufficientprovidetodesignedisheaderThe
data.thedecompress

bitaintocompressedbeenhasthatheaderrecordthetoextensionvariable-sizedaisdatacompressedThe
thebecausedeleted,arefieldszero-lengthAllfields.unnecessaryremovetoandsizeitsreducetostream

theinvalue0theirrestoresprocessdecompression udb informationrecordedanyneedingwithoutstructure
dataCompressedvalue.aandlength,atoken,identifyinganofconsistsfielddatanonzeroEachso.doto

methodaccesstheinalgorithmdecompressionthewithoutdecompressedbecannotbutcopiedbecan
library.

EntryUserofFormat
theindefinedasentryuseraofformatThe /usr/include/udb.h ofpropertyaisfile libudb theand,

indescribedisinterface libudb(3C).

NOTES

theindatabaseusertheinrecordaofrepresentationexternalthefindcanYou libudb.3c saveTofile.
indefinedstructuretheusingpractical,isasdenselyaspackedisinformationtheofmuchfile,theinspace

(filesourcelibrarythe libc/gen/uentrydb.c convertlibrarythewithinfunctionsTransformation).
caller.theforrepresentationinternalandexternalbetween

FILES

/etc/udb informationUser

/etc/udb.public informationuserPublic

/etc/udb_2/udb.index fileindexextensionPublic

/etc/udb_2/udb.priva fileextensionfieldPrivate

/etc/udb_2/udb.pubva fileextensionfieldPublic

/usr/include/sharedefs.h schedulerfair-sharethebyevictionforreasonsofFile

/usr/include/sys/secparm.h permissionsuserofFile

/usr/include/udb.h filesdatabaseuserofdefinitionStructure

ALSOSEE

acid(5), group(5), passwd(5)

udbsee thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

libudb thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

udbgen thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

)5(UDB)5(UDB
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NAME

updaters – updatingNISforfileConfiguration

SYNOPSIS

/etc/yp/updaters

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The /etc/yp/updaters (seemakefileaisfile make (NIS)servicesinformationnetworkupdatesthat(1))
ahasthatnetworkais,thatnetwork;secureainonlydatabasesupdatecanYoudatabases. publickey(5)

aisfiletheinentryEachdatabase. make NISanifexample,Fordatabase.NISparticularafortarget
nameddatabase passwd.byname aupdated,becan make namedtarget passwd.byname inbeshould

the updaters file.theupdatetocommandappropriatethewithfile

thetoupdatethemaketonecessaryinformationthepassesclientrequestingThe ypupdated program,(8)
thetoinformationthepasseswhich update isinformationThisinput.standardthroughcommand(3X)

list:followingtheindescribed

• string)(aupdatethemaketowantingclientofnameNetwork

• integer)(anupdateofType

• integer)(ankeyinbytesofNumber

• keyofbytesActual

• integer)(andatainbytesofNumber

• dataofbytesActual

data.ofbytesactualandkeyofbytesactualforexceptcharacter,newlineabyfollowedisitemstheofEach

decidesdatabaseparticulartheupdatetocommandtheinput,standardthroughinformationthisgettingAfter
ofstatusthewithexitscommandthenot,Ifchange.themaketoallowedisuserthewhether

NISERR_ACCESS exitsandchangethemakescommandthechange,themaketoallowedisusertheIf.
change,themakingfromupdaterthepreventcanthatexisterrorsanyIf0.ofstatusawith updaters exits

theindescribedcodeerrorNISvalidamatchesthatstatusthewith rpcsvc/ypclnt.h file.

FILES

/etc/yp/updaters databasesNISupdatesthatFile

)5(UPDATERS)5(UPDATERS
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ALSOSEE

publickey(5)

make thein(1) ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011,

ypupdated thein(8) ManualReferenceCommandsAdministratorUNICOS publicationResearchCray,
SR– 2022

)5(UPDATERS)5(UPDATERS
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NAME

utmp, wtmp – utmp and wtmp formatsfile

SYNOPSIS

<sys/types.h>#include

<utmp.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The utmp and wtmp ascommandssuchforinformationuserholdfiles login(1), who and(1), write(1).
assuchprogramsAccounting csaline and(8) acctcon1 theprocessalso(8) utmp and wtmp files.

thebydefinedasstructure,followingthehavefilesThese utmp.h file:include

p"utmtc/"/eILEP_FUTMefin#de
p"wtmtc/"/eILEP_FWTMefin#de

ruseut_enamut_efin#de

{putmuctstr
*/enaminlogrUse/*];r[8useut_rcha
/#)*elinlyual(usIDsinec/l/et/*4];id[ut_rcha

*/x)lnxle,nso(coenamicedev/*2];e[1linut_rcha
*/ehinmacoteremofeNam/*4];t[2hosut_rcha
*/IDscespro/*;pidut_rtsho
*/ryentofetyp/*e;typut_rtsho

{ustatt_sexiuctstr
*/tusstaonatiminterscesPro/*n;tioinaerme_trtsho
*/tusstatexiscesPro/*;xite_ertsho
*/scesprooftusstatExi/*t;exiut_}
*/ESSROCD_PDEAaskedmar/*
*/emadwasryentetim/*e;timut_e_ttim
*/efilaryportemofhpat/*;IZ]THSTPAth[tpaut_rcha
*/derleappgrofIDjob/*;jidut_rtsho

;}

)5(UTMP)5(UTMP
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*/etyput_fornstioiniDef/*
0TYEMPefin#de
1L_LVRUNefin#de
2IMET_TBOOefin#de
3ME_TIOLDefin#de
4ME_TINEWefin#de

*/it""inbydwnespascesPro/*5ESSROCT_PINIefin#de
*/inlogforgtinwaiscesproA/*6SCESPROIN_LOGefin#de
*/scesproruseA/*7ESSROCR_PUSEefin#de

8ESSROCD_PDEAefin#de
9GTINOUNACCefin#de

*/etyput_ofuevalallegtgesLar/*GTINOUNACCYPEAXTUTMefin#de

*/ldfiene"_li"uttheindusesmatfororsingstrlciaSpe/*
*/scesproanthaerothingethsomforgtinounaccnwhe/*
*/nthaemorbecanldfieelinut_theforingstrNo/*
*/gthleninLNULa+rscha11/*

%c"leven-l"ruG_MSLVLRUNefin#de
t"boomste"sySGT_MBOOefin#de

e"timd"olMSGME_OTIefin#de
e"timw"neMSGME_NTIefin#de

FILES

/etc/utmp informationuserofFile

/etc/wtmp informationuserofFile

/usr/include/sys/types.h filedefinitiontypeData

/usr/include/utmp.h thefordefinitionFormat utmp and wtmp files

ALSOSEE

last(1B), login(1), who(1), write thein(1) ManualReferenceCommandsUserUNICOS Cray,
SRpublicationResearch – 2011

getut thein(3C) ManualReferenceLibrariesSystemUNICOS SRpublicationResearchCray, – 2080

acctcon1(8), csaline(8), fwtmp(8), wtmpfix thein(8) ReferenceCommandsAdministratorUNICOS
Manual SRpublicationResearchCray, – 2022

)5(UTMP)5(UTMP
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NAME

uuencode – Encoded uuencode formatfile

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

byoutputFiles uuencode traileraandlines,bodyofnumberabyfollowedline,headeraofconsist(1)
Theline. uudecode Linestrailer.thefollowingorheadertheprecedethatlinesanyignorescommand(1)

header.alikelooknotmustheaderapreceding

havingbydistinguishedislineheaderThe begin wordThecharacters.sixfirstthe begin byfollowedis
headertheinitemsthreetheseparatesspaceAfile.remotethenamesthatstringaandoctal)(inmodea

line.

trailingthe(includingcharacters62mostatofconsistingeachlines,ofnumberaofconsistsbodyThe
abyfollowedcharacters,encodedbyfollowedcount,characteraofconsistThesecharacter).newline

ofnumbertheinteger,anrepresentsitandcharacter,printingoneiscountcharacterThecharacter.newline
becanand63to0fromrangetheinalwaysareintegersSuchrepresents.linetheofrestthebytes

character.thefrom40)(octalspacecharacterthesubtractingbydetermined

themaketospaceabyoffsetareAllcharacter.perbits6characters,4instoredarebytes3ofGroups
3,ofmultipleanotissizetheIfbytes.45normalthethanshorterbemaylinelastTheprinting.characters

toincludedbewillcharactersExtraline.lasttheoncounttheofvaluethebydeterminedbecanfactthis
lineThis0.ofcountawithlineabyterminatedisbodyThe4.ofmultipleacountcharacterthemake

space.ASCIIoneofconsists

ofconsistslinetrailerThe end itself.bylineaon

ALSOSEE

mail informationsystemmessageelectronicfor(1)
uudecode filebinaryadecodeto(1)

thein ManualReferenceCommandsUserUNICOS SRpublicationResearchCray, – 2011

)5(UUENCODE)5(UUENCODE
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NAME

values – filedefinitionvaluesMachine-dependent

SYNOPSIS

<values.h>#include

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The values.h processorResearchCrayfordefinedconstantsmanifestofsetacontainsfileinclude
issignthewherecomplement),(twosrepresentationbinaryisintegersforassumedmodelThearchitectures.

bit.high-ordertheofvaluethebyrepresented

follows:asdefinedareconstantsimportantmostThe

DSIGNIF numberfloating-pointdouble-precision,aofmantissatheinbitssignificantofNumber

FSIGNIF numberfloating-pointsingle-precision,aofmantissatheinbitssignificantofNumber

HIBITI assamethe(usuallysetbithigh-ordertheonlywithintegerregularaofValue HIBITS or
HIBITL)

HIBITL setbithigh-ordertheonlywithintegerlongaofValue

HIBITS setbithigh-ordertheonlywithintegershortaofValue

MAXDOUBLE, LN_MAXDOUBLE
logarithmnaturalitsandnumberfloating-pointdouble-precision,aofvalueMaximum

MAXFLOAT, LN_MAXFLOAT
logarithmnaturalitsandnumberfloating-pointsingle-precision,aofvalueMaximum

MAXINT assamethe(usuallyintegerregularsignedaofvalueMaximum MAXSHORT or
MAXLONG)

MAXLONG integerlongsignedaofvalueMaximum

MAXSHORT integershortsignedaofvalueMaximum

MINDOUBLE, LN_MINDOUBLE
naturalitsandnumberfloating-pointdouble-precision,aofvaluepositiveMinimum

logarithm

MINFLOAT, LN_MINFLOAT
naturalitsandnumberfloating-pointsingle-precision,aofvaluepositiveMinimum

logarithm

)5(VALUES)5(VALUES
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FILES

/usr/include/values.h definitionsvaluesMachine-dependent

ALSOSEE

float.h(3C), numeric_lim(3C), values.h thein(3C) ManualReferenceLibrariesSystemUNICOS ,
SRpublicationResearchCray – 2080

)5(VALUES)5(VALUES
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NAME

ypfiles – structuredirectoryanddatabase(NIS)serviceinformationNetwork

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

ofconsiststhatservicelook-upnetworksimpleaprovidesfunction(NIS)serviceinformationnetworkThe
ofdatabaseausesservicelook-upnetworkNISTheprocesses.anddatabases dbm theinfiles /etc/yp

directory.

A dbm thetocallsbycreatedfilestwoofconsistsdatabase dbm namefilethehasOnepackage.library(3C)
extension .pag extensionnamefilethehasothertheand .dir nameddatabasetheinstance,For.
hosts.byname namesfilesofpairthebyimplementedis hosts.byname.pag and
hosts.byname.dir.

A dbm NISancalledisNISthebyserveddatabase map NISAn. domain maps.NISofsetnamedais
ofsubdirectoryaasimplementedisdomainNISEach /etc/yp exist;candomainsNISofnumberAny.

maps.ofnumberanycontainmayeach

ofoperationnormaltheforrequiredbemaytheyalthoughmaps,norequiresitselfservicelook-upNISThe
anddomaingivenainexistsmaptheifserves;NISthatmapsoflistnoisTheresystem.theofpartsother

NISallonexistmustitconsistently,accessiblebetomapaForit.servesNIStheit,aboutasksclienta
transfertoentryanmakemaps,replicatedthebetweenconsistencydataprovideTodomain.theforservers

the(withserverNISeachfromperiodicallymapNISthe ypxfr command)(8) /usr/lib/crontab on
server.each

theofconsistthatpairskey-valuecontainshouldmapsNIS YP_LAST_MODIFIED theandkey
YP_MASTER_NAME key. YP_LAST_MODIFIED mapthewhenseconds)(intimeornumberordertheis

number.ASCII10-characteraisvalueitsbuilt;was YP_MASTER_NAME masterNIStheofnametheis
Theserver. makedbm thatmapaservecanNISautomatically.pairskey-valuethegeneratescommand(8)

thebutpairs,key-valuecontainnotdoes ypserv aforvaluesreturncannotprocess(8)
Get_order_number or Get_master_name Whenrequest. ypxfr masterafrommapatransfers(8)

slave,atoserverNIS ypxfr keys.twotheseofvaluestheusesalso(8)

useslaves,thetothemcopyToserver.mastertheatonlymapsNISmodifyandgeneratemustYou
ypxfr thatmachinesonrunningserversNISamongproblemsbyte-orderingpotentialpreventsThis(8).

theforrequiredspacediskofamountthereducesandarchitecturesdifferenthave dbm theupsetTofiles.
useslaves,andmastersbothforinitiallydatabaseNIS ypinit(8).

)5(YPFILES)5(YPFILES
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ASCIIanGenerally,change.willprobablymapssomeofcontentstheup,setaredatabasesservertheAfter
editedTheeditor.textauseversion,thischangeTomaster.theonexistsdatabasetheofversionsource

therunningbyslavesthetomasterthefrompropagatedisandmapNIStheintoincorporatediscopy
/etc/yp/yp.mk inentrieshavemapsstandardAllmakefile. /etc/yp/yp.mk map,NISanaddyouif;

usesmakefileThemap.newthesupporttofilethisedit makedbm theonmapNISthegenerateto(8)
andmaster yppush Theslaves.thetomapchangedthepropagateto(8) yppush ofclientaiscommand(8)

mapthe ypservers servers.NISthealllistswhich,

NOTES

theexplainswhichpages,yellowasknownformerlywasNISThe yp directoryandcommandon-prefix
names.

ALSOSEE

makedbm(8), rpcinfo(8), ypinit(8), yppoll(8), yppush(8), ypserv(8), ypxfr thein(8) UNICOS
ManualReferenceCommandsAdministrator SRpublicationResearchCray, – 2022

)5(YPFILES)5(YPFILES
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NAME

intro – pagesinformationMiscellaneous

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

onbasediswhichDWB,DWB.concerningmostlydocumentation,miscellaneouscontains7DSection
packages.macroofvarietyaprovidesandUNICOSunderrunsWorkbench,Documenter’sAT&T’s

forpagemanaincludessectionthispages,manDWBtoadditionIn msg macrosformattingtextthe(7D),
messages.UNICOSfor

)7D(INTRO)7D(INTRO
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NAME

eqnchar – fordefinitionscharacterSpecial eqn(1)

SYNOPSIS

/usr/pub/eqnchareqn [filename]  troff [options]

/usr/pub/eqncharneqn [filename]  nroff [options]

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The eqnchar containscommand troff and(1) nroff charactersconstructingfordefinitionscharacter(1)
useforintendedprimarilyaredefinitionsThesetypesetter.SystemsGraphictheonavailablenotarethat

with eqn and(1) neqn characters:followingthefordefinitionscontainsIt(1).

ciplus +  || square
citimes × langle ⁄\ circle
wig ∼ rangle \⁄ blot
-wig −∼ hbar h bullet •
>wig >∼ ppd | prop ∝
<wig <∼ <-> →← empty ∅
=wig <=> member ∈
star *  |<< nomem ⁄∈
bigstar *  |>> cup ∪
=dot =. ang ⁄ cap ∩
orsign \⁄ rang | incl |———
andsign ⁄\ 3dot

... subset ⊂
=del =

∆ thf ... supset ⊃
oppA −\⁄ quarter 1⁄4 !subset ⊆
oppE ——

— 3quarter 3⁄4 !supset ⊇
Aangstrom ˚ degree ˚

FILES

/usr/pub/eqnchar

ALSOSEE

eqn(1), nroff(1), troff thein(1) ManualReferenceCommandsUserUNICOS ResearchCray,
SRpublication – 2011
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NAME

man – pagesmanualreferenceAT&TformattoMacros

SYNOPSIS

-mannroff filename ...

-mantroff filename ...

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

Ifmanual.thisinpagesreferencetheoutlaytousedaremacrosThese filename aforinputformatcontains
preprocessor.appropriatethethroughpipedbemustcommandsprecedingthepreprocessor, man handles(1)

subsection.ConventionstheSeeautomatically.this

argumenttextAny t aincharactersSPACEincludetomarksquotationusemayYouwords.6to0bemay
Ifword. text thisInprinted.betotextwithlineinputnextthetoappliedistreatmentspecialtheempty,is

usemayyouway, .I useorline,wholeaitalicizeto .SB letters.boldsmallmaketo

defaulttoresetisitandparagraphs,indentedsuccessivebetweenrememberedisdistanceindentprevailingA
indentsforunitsDefaultparagraph.nonindentedareachingonvalue i ens.are

sizeandfontprocessingafterandparagraph,eachbeforevaluesdefaulttoresetaresizeandfontType
macros.setting

bypredefinedarestringsThese -man:

\*R ‘Ò in‘(Reg)’’, nroff

\*S size.typedefaulttoChange

Requests

linetextNextn.t.l.

indentPrevailingp.i.

Request
Cause
break

noIf
Explanationargument

.B t No t font.boldinisText=n.t.l.

.BI t No t italic.andboldalternatingwords,Join=n.t.l.

.BR t No t roman.andboldalternatingwords,Join=n.t.l.

.DT tabs.defaultRestore..1i..5iNo
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Request
Cause
break

noIf
Explanationargument

.HP i Yes i toindentprevailingSetindent.hangingwithparagraphBegin=p.i.
i.

.I t No t italic.isText=n.t.l.

.IB t No t bold.anditalicalternatingwords,Join=n.t.l.

.IP ix Yes x="" asSame .TP tagwith x.

.IR t No t roman.anditalicalternatingwords,Join=n.t.l.

.IX t No – use.internalSunformacro,Index

.LP Yes – 0.5i.toindentprevailingSetparagraph.left-alignedBegin

.PD d No d paragraphs.betweendistanceverticalSet=.4v

.PP Yes – asSame .LP.

.RE Yes – indent.prevailingRestoreindent.relativeofEnd

.RB t No t bold.andromanalternatingwords,Join=n.t.l.

.RI t No t italic.andromanalternatingwords,Join=n.t.l.

.RS i Yes i byindentincreaseindent,relativeStart=p.i. i prevailingSet.
indents.nestedfor0.5itoindent

.SB t No – bold.textmakeandpoint1bytextofsizeReduce

.SH t Yes – heading.Section

.SM t No t point.1bytextofsizeReduce=n.t.l.

.SS t Yes t subheading.Section=n.t.l.

.TH mfdsn Yes – pagereferenceBegin n sectionof, s; d mosttheofdatetheis
present,Ifchange.recent f footer;pagelefttheis m theis

totabsandindentprevailingSetheader.(center)pagemain
0.5i.

.TP i Yes i textnexttheongiventagthewithparagraph,indentedBegin=p.i.
toindentprevailingSetline. i.

.TX pt No – abbreviationtitletheResolve t (ormarkpunctuationtojoin;
text) p.

Conventions
page,manaformattingWhen man specialrequiresitwhetherdeterminetolinefirsttheexamines(1)

bemustpagemanthethatindicatescodefollowingtheofconsistinglinefirstaexample,Forprocessing.
thethroughrun tbl preprocessor:(1)

t’\"
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follows:asoutlaidisfunctionorcommandaforpagemanualtypicalA

.TH title [1– 8]
isThispage.manualtheoftitletheasserveswhichfunction,orcommandtheofnameThe

appears.itwhichinsectiontheofnumberthebyfollowed

NAME.SH
athenanddashabyfollowedcalled,iscommandthewhichbynames,oflistorname,The

nocontainssectionthisfont,romaninAllperformed.actiontheofsummaryone-line troff(1)
thegeneratetousedisItrequests.macronoandescapes,orcommands whatis database.(1)

SYNOPSIS.SH

line.commandtheontypedasarguments,itsandcommandtheofsyntaxTheCommands
canyouitalics,inWhenprinted.asexactlywordatypemustyoubold,inWhen

notareitemsitalicizedorboldtoReferencesargument.anwithwordareplace
sentence.abegintheywhenevensections,otherincapitalized

face:romaninappearsymbolsSyntactic

][ optional.isbrackets,bysurroundedwhenargument,An

| onlysupplycanYouexclusive.arebarverticalabyseparatedArguments
list.asuchfromitemone

followsellipsisanWhenrepeated.becanellipsisanbyfollowedArguments...
brackets.thewithinexpressiontherepeatcanyouset,bracketeda

ordeclaration,datatherequired,IfFunctions #include byfollowedfirst,shownisdirective,
shown.isdeclarationfunctiontheOtherwise,declaration.functionthe

DESCRIPTION.SH
ithowincludesThisbehavior.externalfunction’sorcommandtheofoverviewnarrativeA

standardandoutput,standardinput,standardthehandlesithowanddata,orfileswithinteracts
aprovidetotriessectionThisomitted.usuallyaredetailsimplementationandInternalserror.

overview.succinct

toreferencesandnamesfileliteraldoaswidth,constantinappearssynopsisthefromtextLiteral
manuals.referencetheinelsewhereappearthatitems

itsgrammar,inputanorsubcommandseitherinterpretscommandaIfitalicized.areArguments
thefollowswhichsection,USAGEaindescribedusuallyisgrammarinputorinterfacecommand

itself,commandtheofbehaviortheonlydescribessectionDESCRIPTIONThesection.OPTIONS
subcommands.ofthatnot

OPTIONS.SH
operation.command’stheaffectseachhowofdescriptionawithalongoptions,oflistThe

FILES.SH
function.orcommandthewithassociatedfilesoflistA
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ALSOSEE.SH
materials.publishedothertoreferencesbyfollowedpages,manrelatedoflistcomma-separatedA

DIAGNOSTICS.SH
each.ofexplanationanandmessagesdiagnosticoflistA

BUGS.SH
orcommandthewithassociatedproblemspossibleanddefects,knownlimitations,ofdescriptionA

function.

FILES

/usr/lib/tmac/tmac.an

ALSOSEE

man(1), nroff(1), tbl(1), troff(1), whatis thein(1) ManualReferenceCommandsUserUNICOS ,
SRpublicationResearchCray – 2011
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NAME

me – papersformattingforMacros

SYNOPSIS

-menroff [options] filename ...

-metroff [options] filename ...

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The me ofpackage nroff and(1) troff forfacilityformattingcannedaprovidesdefinitionsmacro(1)
outputthefilterterminal,aonoutputtwo-columnproducingWhenformats.variousinpaperstechnical

through col(1).

Manyfollow.requestsmacrotheofdefinitionA nroff and(1) troff inunsafearerequests(1)
firsttheafterimpunitywithrequeststheseusemayyouhowever,package;thiswithconjunction .pp:

.bp page.newBegins

.br here.lineoutputBreaks

.sp n Inserts n lines.spacing

.ls n spacing)(line n single;=1 n double-space.=2

.na margin.rightalignnotDoes

.ce n nextCenters n lines.

.ul n nextUnderlines n lines.

.sz +n Adds n size.pointto

theofOutput eqn(1), neqn and(1), tbl input.asacceptableistablesandequationsforpreprocessors(1)

Requests
list,followingtheIn initialization firstthetorefers .pp, .lp, .ip, .np, .sh or, .uh islistThismacro.

incomplete.

Request
Initial
value

Cause
Explanationbreak

.(c – block.centeredBeginsYes

.(d – text.delayedBeginsNo

.(f – footnote.BeginsNo
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Request
Initial
value

Cause
Explanationbreak

.(l – list.BeginsYes

.(q – quote.majorBeginsYes

.(xx – indexinitemindexedBeginsNo x.

.(z – keep.floatingBeginsNo

.)c – block.centeredEndsYes

.)d – text.delayedEndsYes

.)f – footnote.EndsYes

.)l – list.EndsYes

.)q – quote.majorEndsYes

.)x – item.indexEndsYes

.)z – keep.floatingEndsYes

.++ Hm – section.paperDefinesNo m itandpaper,theofpartthedefines
becan C (chapter), A (appendix), P instance,for(preliminary,

on),soandcontents,oftableabstract, B (bibliography), RC
orchapter),eachonepagefromrenumbered(chapters RA

1).pagefromrenumbered(appendix

.+c T – bysetason,soandappendix,(orchapterBeginsYes .++). T is
title.chapterthe

.1c page.newaonformatOne-columnYes1

.2c format.Two-columnYes1

.EN – byproducedequationafterSpaceYes eqn or(1) meqn.

.EQ yx – numberEquationspace.addandoutbreakequation;PrecedesYes
is y argumentoptionalThe. x bemay I equationindentto
(default), L orequation,theleft-adjustto C thecenterto
equation.

.GE – EndsYes gremlin picture.

.GS – BeginsYes gremlin picture.

.PE – EndsYes pic picture.(1)

.PS – BeginsYes pic picture.(1)

.TE – table.EndsYes
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Request
Initial
value

Cause
Explanationbreak

.TH – table.ofsectionheadingEndsYes

.TS x – iftable;BeginsYes x is H heading.repeatedhastable,

.ac NA – output.styleACMforupSetsNo A andname(s),Author’stheis
N firstthebeforegivenbeMustpages.ofnumbertotaltheis
initialization.

.b x PrintsNoNo x face.boldtoswitchesargument,noifface;boldin

.ba +n byindentbasetheAugmentsYes0 n thesettoindentthisUse.
paragraphs).as(suchtextregularonindent

.bc column.newBeginsYesNo

.bi x PrintsNoNo x only).(no-fillitalicsboldin

.bu – paragraph.bulletedBeginsYes

.bx x PrintsNoNo x only).(no-fillboxain

’.ef x’y’z ’’’’’ tofooterevenSetsNo zyx .

’.eh x’y’z ’’’’’ toheaderevenSetsNo zyx .

’.fo x’y’z ’’’’’ tofooterSetsNo zyx .

.hx – page.nextonfootersandheadersSuppressesNo

’.he x’y’z ’’’’’ toheaderSetsNo zyx .

.hl – line.horizontalaDrawsYes

.i x ItalicizesNoNo x if; x follows.textitalicmissing,

.ip yx taghangingwithparagraph,indentedStartsYesNo x isIndentation. y
5).(defaultens

.lp paragraph.left-blockedStartsYesYes

.lo – formtheofmacroslocaloffileainReadsNo .*x. givenbeMust
initialization.before

.np paragraph.numberedStartsYes1

’.of x’y’z ’’’’’ tofooteroddSetsNo zyx .

’.oh x’y’z ’’’’’ toheaderoddSetsNo zyx .

.pd – text.delayedPrintsYes

.pp indented.islineFirstparagraph.BeginsYesNo
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Request
Initial
value

Cause
Explanationbreak

.r follows.textRomanNoYes

.re – values.defaulttotabsResetsNo

.sc Mustmarks.diacriticalandcharactersspecialoffileainReadsNoNo
initialization.beforegivenbe

.sh xn – bold.automaticallyfontfollows,headSectionYes n oflevelis
andsection, x section.oftitleis

.sk rememberedispageoneOnlyblank.pagenexttheLeavesNoNo
ahead.

.sm x – SetsNo x size.pointsmallerain

.sz +n bysizepointtheAugmentsNo10p n points.

.th beforegivenbeMustformat.thesisinpapertheProducesNoNo
initialization.

.tp page.titleBeginsYesNo

.u x – in(evenargumentUnderlinesNo troff only).(No-fill(1)).

.uh – LikeYes .sh unnumbered.but,

.xp x – indexPrintsNo x.

FILES

/usr/lib/tmac/*.me

/usr/lib/tmac/e

ALSOSEE

col(1), eqn(1), nroff(1), pic(1), tbl(1), troff thein(1) ManualReferenceCommandsUserUNICOS ,
SRpublicationResearchCray – 2011
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NAME

ms – macrosformattingText

SYNOPSIS

-msnroff [options] filename ...

-mstroff [options] filename ...

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The ms ofpackage nroff and(1) troff variousforfacilityformattingaprovidesdefinitionsmacro(1)
orprinter,lineorterminalaonoutputtwo-columnproducingWhenbooks.andtheses,articles,ofstyles

throughoutputthefilterneeded,aremotionsreverse-linewhen col externalallofDefinitions(1). -ms
follow.macros

ThisNOTE: -ms theofsupersetaisandBerkeleyatwrittenversionextendedanispackagemacro
standard -ms removed;beenhavemacrosLabsBelltheofSomeLabs.Bellbysuppliedaspackagesmacro

wasmemothethatstatingheadersproducingininterestlittlehasuserthethatassumedisitinstance,for
Labs.Whippanyatgenerated

Many nroff and(1) troff mayyouHowever,package.thiswithconjunctioninunsafearerequests(1)
eventwolasttheusemayyouandinitialization,afterimpunitywithfollowthatrequestsfourfirsttheuse

initialization:before

.bp page.newBegins

.br line.outputBreaks

.sp n Inserts n lines.spacing

.ce n nextCenters n lines.

.ls n spacing:Line n single;=1 n double-space.=2

.na margin.rightalignnotDoes

withchangessizepointandFont \f and \s example,(forallowedarealso \fIword\fR italicizes word).
theofOutput tbl and(1) eqn input.asacceptableistablesandequationsforpreprocessors(1)

Requests
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Macro
name

Initial
value

Break?
ExplanationReset?

.AB x – ifabstract;Beginsy x abstract.labelnotdono,=

.AE – abstract.Endsy

.AI – institution.Author’sy

.AM – definitions.markaccentBettern

.AU – name.Author’sy

.B x – Emboldensn x noif; x face.boldtoswitches,

.B1 – box.ainenclosedbetotextBeginsy

.B2 – it.printsandtextboxedEndsy

.BT page.offootatprintedtitle,Bottomndate

.BX x – wordPrintsn x box.ain

.CM pages.betweenmarkCutsntif

.CT – only).(TMCFtomovednumberpagetitle:Chaptery,y

.DA x dateForcesnnif x noiftodaypage;ofbottomat x.

.DE – kind.anyoftext)(unfilleddisplayEndsy

.DS Y keep;withdisplayBeginsyI x B;C,L,I,= y indent.=

.IDz keep;nowithdisplayIndentedy8n,.5i y indent.=

.LD – keep.nowithdisplayLefty

.CD – keep.nowithdisplayCenteredy

.BD – block.entirecentersdisplay;Blocky

.EF x – footerpageEvenn x foraspart(three .tl).

.EH x – headerpageEvenn x foraspart(three .tl).

.EN – byproducedequationdisplayedEndsy eqn(1).

.EQ Y – equation;outBreaksy x L,I,C;= y number.equation=

.FE – page.ofbottomatplacedbetofootnoteEndsn

.FP – redefined.bemayparagraph;footnoteNumberedn

.FS x – footnote;Startsn x label.footnoteoptionalis

.HD margin.headerbelowheaderpageOptionalnundef

.I x – Italicizesn x noif; x italics.toswitches,

.IP Y – taghangingwithparagraph,Indentedy,y x; y indent.=

.IX Y – wordsIndexesy yx levels).fiveto(uponsoand

.KE – kind.anyofkeepEndsn

.KF – page.ofremainderfillstextkeep;floatingBeginsn

.KS – page.singleaontogetherkeptunitkeep;Beginsy
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Macro
name

Initial
value

Break?
ExplanationReset?

.LG – 2.bysizepointincreasesLarger;n

.LP – paragraph.(block)Lefty,y

.MC x – columns;Multipley,y x width.column=

.ND x footer;pageindateNontif x covers.ondateis

.NH Y – header;Numberedy,y x level,= 0=x resets, x tosetsS= y.

.NL normal.tobacksizepointSetsn10p

.OF x – footerpageOddn x foraspart(three .tl).

.OH x – headerpageOddn x foraspart(three .tl).

.P1 page.firstonheaderPrintsnTMif

.PP – indented.linefirstwithParagraphy,y

.PT page.ofheadatprintedtitle,Pagen-%-

.PX x – contents);of(tableindexPrintsy x title.suppressesno=

.QP – shorter).and(indentedparagraphQuotesy,y

.R font.romantoReturnsnon

.RE indentation.relativeoflevelendsRetreats:y,y5n

.RP x – format;paperReleasedn x page.firstontitlestopsno=

.RS indentation.relativeoflevelstartsshifts:Righty,y5n

.SH – face.boldinheader,Sectiony,y

.SM – 2.bysizepointdecreasesSmaller;n

.TA (...16n8ntocharactersTABSetsn8n,5n nroff (...10n5n(1)) troff(1)).

.TC x – end;atcontentsoftablePrintsy x title.suppressesno=

.TE – byprocessedtableEndsy tbl(1).

.TH – table.ofheadermultipageEndsy

.TL – larger.pointstwoandfaceboldinTitley

.TM mode.thesisBerkeleyUCnoff

.TS x – iftable;Beginsy,y x header.multipagehastableH,=

.UL x – Underlinesn x ineven, troff(1).

.UX x – time;firstmessagetrademarkUNIX;n x appended

.XA Y – entry;indexAnothery x none;fornoorpage= y indent.=

.XE – ofseries(orentryindexEndsy .IX entries).

.XP – indented.othersexdented,linefirstwithParagraphy,y

.XS Y – entry;indexBeginsy x none;fornoorpage= y indent.=

.1C page.newaonformat,One-columny,yon
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Macro
name

Initial
value

Break?
ExplanationReset?

.2C – format.two-columnBeginsy,y

–.] – ofBeginningn refer reference.

0.[ – reference.oftypeunclassifiableEndsn

N.[ – 4:report.3:book-article,2:book,1:journal-article,=Nn

Registers
indistancesformattingcontrolTo -ms commandfollowingtheexample,Forregisters.numberbuilt-inuse,

inches:6.5tolengthlinethesetsline

i6.5LL.nr

follows:valuesdefaulttheirandregistersnumberoftableA

DefaulteffectTakescontrolsRegisterName

PS 10ParagraphsizePoint
VS 12ParagraphspacingVertical
LL 6iParagraphlengthLine
LT asSamepageNextlengthTitle LL
FL NextlengthFootnote .FS 5.5i
PD Paragraph

distance
t)(if0.3vn),(if1vParagraph

DD t)(if0.5vn),(if1vDisplaysdistanceDisplay
PI 5ParagraphindentParagraph n
QI NextindentQuote .QP 5n
FI NextindentFootnote .FS 2n
PO n),(if0pageNextoffsetPage ∼ t)(if1i
HM 1ipageNextmarginHeader
FM 1ipageNextmarginFooter
FF NextformatFootnote .FS available)32,(1,0

for7,tolengthlinetheSettingunits.appropriatethespecifytosuremakevalues,theseresettingWhen
settingline;percharacteronewithoutputinresultsexample, FF superscripting;footnotesuppresses1to

anproduces3toitsettingandline;firsttheofindentationsuppressesalso2toitsetting .IP footnote-like
paragraph.
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inavailableregistersstringoflistA -ms text:theinanywherethemusemayyoufollows;

FunctionString’sName

\*Q (Quote " in nroff(1), ‘‘ in troff(1))

\*U (Unquote " in nroff(1), ’’ in troff(1))

\*– (Dash -- in nroff(1), — in troff(1))

\*(MO year)theof(monthMonth

\*(DY date)(currentDay

\** footnotenumberedAutomatically

\*´ letter)(beforeaccentAcute

\*` letter)(beforeaccentGrave

\*^ letter)(beforeCircumflex

\*, letter)(beforeCedilla

\*: letter)(beforeUmlaut

\*~ letter)(beforeTilde

withavailabledefinitionsmarkaccentextendedtheusingWhen .AM ratherafter,comeshouldstringsthese,
accented.betoletterthebefore,than

BUGS

togetherthemmixcannotyoutherefore,space;samethetodivertedarekeepsregularandkeepsFloating
results.predictablewith

FILES

/usr/lib/tmac/ms.???

/usr/lib/tmac/s

ALSOSEE

col(1), eqn(1), nroff(1), tbl(1), troff thein(1) ManualReferenceCommandsUserUNICOS Cray,
SRpublicationResearch – 2011
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NAME

msg – messagesUNICOSformacrosformattingText

SYNOPSIS

-msgnroff files
-msgtroff files

IMPLEMENTATION

systemsResearchCrayAll

DESCRIPTION

The msg ofpackageaaremacros nroff and troff facilityformattingaprovidesthatdefinitionsmacro
availablealldefinessubsectionRequestsThesystem.messageUNICOStheofdocumentsprintedthefor

macros.

allVirtually nroff and troff package.macrothiswithconjunctioninunnecessarybeshoulddirectives
andtablescreatecanalsoYoudocumented.asworkshouldanddesiredifavailablearetheyHowever,

usingbyequations tbl and(1) eqn thewithworkprocessorstheserespectively;directives,(1) msg macros.

theusesthatfileaprintandformattohowofdescriptionaFor msg theseemacros, SystemMessageCray
GuideProgrammer’s SGpublicationResearchCray, – 2121.

Requests
allnoted,otherwiseUnless msg linestextotherNoline.aofbeginningtheatstartmust(macros)requests

awithstartcanwordsor . symbol.

.2S verticaland9toequalsizepointmakesautomaticallymacroThismode.two-columnStarts
11.toequal(leading)spacing

.2E mode.two-columnEnds

.BL [x Thelist.bulletedainentryanMakeslist)(Bulleted] x eitheris d orlistdouble-spacedfor s
default).(thelistsingle-spacedfor

.CF "string" Definesstring)footer(Center string style,ResearchCrayInfooters.forstringcentertheas
proprietary).orprivate,(public,manualtheoflevelsecuritythecontainsfootercenterthe

.CH x "string1 "" string2"
lists;two-columnforheadscolumnunderlinedMakesheadings)(Column x in(asindentis

_TL); string1 and string2 heads.columnare x If47.thangreateror1.28thanlessbecannot
x ofwidththethanlessis string1 ofwidththe, string1 Ifwidth.columnfirsttheasusedis

wide,5-ensthanlesscolumnsecondtheleavewouldwidthcolumnfirstthe x toadjustedis
wide.5-enscolumnsecondthekeep

)7D(MSG)7D(MSG

SR– 5852014



.CR [x [] y thebyoutputisthatcountertheResetsreset)(Counter] \*n Thestring. x theisargument
The1).is(defaultstartwillcountnextthewhichatnumber y theoftypetheisargument

forusemayyouthatvaluestheoflistaFornumerals).Arabicis(defaultcharactercounter y,
theofdescriptionthesee x theofargument .NL macro).

.CS lines9),size(pointmodetwo-columnInfont.CourierincodeofblockaBeginsstart)(Code
between .CS and .CE characters.44thanmoreofconsistcannotmacros

.CE withstartedblockcodeaEndsend)(Code .CS.

.DL [x Thelist.dashedainentryanMakeslist)(Dashed] x eitheris d orlistdouble-spacedfor s for
default).(thelistsingle-spaced

.EQ (withequationStarts eqn withequationends); .EN.

.EN (withequationEnds eqn).

".GC group"
thedefinemustYoumessages.ofsetaforusedbetocodegrouptheDefinescode)(Group

message.eachforidentifiermessagetheofpartasprintedisitbecausecodegroup

.KT x[i nexttheKeepstogether)(Keep] x nexttheorlinesoutput x page.aoverbreakingfrominches
x thespecifyyouunlesscountlineaasinterpretedis i asinterpretedisitcase,thatInsuffix.

(inchesofnumbera 3.9i Ifexample).for, x the53,thanmoreis _KT ignored.ismacro

.MN "string" asfooterspagefornumber(publication)manualtheDefinesnumber)(Manual string.

.MS msg# [b]
forautomaticallysubstitutedismacroThis $nexp thebytags catxt command.(1)

pages,orcolumnsoverbreaknotwilldefault,bythat,blockmessageaStartsstart)(Message
orcolumnaoverbreaktomessageaforceTo(page).columnonethanlongerisitunless

theusepage, b Theoption. msg-# system.messageonlinetheinusednumbermessagetheis
required.isargumentthissystem,messageUNICOStheinusedbewilltexttheIf

.ME block.messageaEndsend)(Message

.MT "string" asheaderspageinusefortitlemanualtheDefinestitle)(Manual string.

.NL [x [y [z [d ]]]]
Thelist.numberedainentryanMakeslist)(Numbered x younumeralsoftypetheeitheris

aorArabic),is(defaultwant d Thelist.Arabic-numbereddouble-spaced,aspecifyto y theis
Theparagraph.theandnumeralsthebetweenindent z the(re)starttowhichatnumbertheis

soandA,orior(1seriestheincharacterfirstthethanothersomethingwantyouifcount
that(sonumeralsArabicthanothersomethingusesthatlistdouble-spacedawantyouIfon).

specifycannotyou d for x thespecify), d toargumentfourthaas .NL The. x canargument
values:followingtheofonehave
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Value
Default

Resultindent

1 default)(thenumeralsArabic3.3
a lettersLowercase3.3
A lettersUppercase4
i numeralsromanLowercase4.5
I numeralsromanUppercase5
d entrieslistbetweenlinesblankfullwithnumerals,Arabic3.3

thewithlistsnumberedendshouldYou .NN macro.

.NN indent).oflevelthatat1tonumbers(resetslistnumberedEndsend)(Numbered-list

.PP [x indent))(resets(Paragraph] x sametheontogetherkeeptolines(printed)ofnumbertheis
theuseyouifonlyargumentthisUse4.isdefaultthepage; b tooption .MS yourifor

column.onethanlongerismessage

.RN [fig-no [pg-no [tbl-no [sec-no [sec-style ]]]]
preceding(withoutitselfbyprinttowantyousectionaofheadtheatPlaced(Renumber)
specified.valuestheatnumberssectionandtable,page,figure,startsmacrothissections),

ordefault)(thenumberssectionnumericfor0eitherisargumentlastThe A alphabeticfor
appendixes).in(usednumberssection

.SN sequentiallynumberedaretablesandfigures,pages,thatEnsuresnumbering)(Sequential
theinsectionsmultipleallowsAlso,file.eachoflinelasttheasspecifyfiles;multipleacross
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