
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)
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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

)4P(IP)4P(IP

SR– 2452014



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
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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
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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,
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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
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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

};

)5(ACCT)5(ACCT
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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

)5(ALIASES)5(ALIASES

SR– 2812014



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

...
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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

)5(BLD)5(BLD

SR– 2992014



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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SR310 – 2014



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)

)5(DIR)5(DIR
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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

)5(DIRENT)5(DIRENT
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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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SR– 3132014



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
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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
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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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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
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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
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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

)5(GATED-CONFIG)5(GATED-CONFIG

SR– 3492014



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

)5(GETTYDEFS)5(GETTYDEFS

SR360 – 2014



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
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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
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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
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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]

)5(LICENSE.DAT)5(LICENSE.DAT
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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
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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
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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
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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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