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Komanga OSPF

CopeprkaHne

® OnucaHue
® NapameTpbl

® Ppexum OSPF configure
Pexkum OSPF config-router
Pexum config-if
Pexkum OSPF config-route-map
06bekTbl punbTpaLmmn

® Mpumepsl

OnucaHue

OSPF — NpoTOKON AMHAMUYECKOW MapLUPyTM3aLLMM, OCHOBAHHbIM HA TEXHONOMMU OTCNEXMBAHUA COCTOAHUA KaHaNa U UCNONb3YIOWNIA ANA HAXOXKAEHUA
KpaTyaiiwero nyTv anroputm Jeikctpbl. MpoTtokon OSPF pacnpocTpaHaeT MHPOPMaLMIO O JOCTYMHbIX MapLIPYTax MeXAy MapLIpyTU3aTopaMu OAHOW aBTOHOMHOMN
cetn. NoapobHoe onucaHme ctaHaaptTa OSPF moxHo HalTh B RFC 2328.

1 BHUMAHUE

Ecnv Tpaduk OSPF nonagaet B rpynny KOMMyTaLMK, B KOTOPOK umeeTtca uHTepdeiic SVI, To ana yctaHosneHua coceactsa no OSPF Heobxoanmo
mcnonb3osath IP-agpec, HasHauyeHHbIM SVI-uHTepdeiicy.

COOTBETCTBEHHO, /1A TOro, 4TO6bl UCNONBL30BATL AR YCTaHOBAEHMA coceacTBa no OSPF IP-agpec, HasHaueHHbIN dusnyeckomy nHtepoeiicy (RF nam
Ethernet), aaHHbIN MHTEpPdENC He AONKEH BbITb BKAIOYEH B FPYNMy KOMMYTaLuu, NMb0 B rpynne KOMMYTaLMM JONKEH OTCYTCTBOBaTb SVI-MHTepdeic.
To »Ke camoe cnpaseg/IMBo U AR 4PYTUX NPOTOKO/O0B, MCMOJIb3YIOWMX NakeTbl broadcast/multicast (Hanpumep, RIP u DHCP).

Moacuctema OSPF umeeT cobcTBEHHYI0 KOMaHAHY0 060104Ky (KO). Ona Bxoga B KO TpebyeTca ocywiecTBuTb 3anyck OSPF-g4emMoHa BbINOAHMB KOMaHAy C
napameTpom "start".

Bxop, B KO OSPF ocyLuecTBnseTca 0o4HOMMEHHOW KomaHAaol. KomaHapl, BBogumble B KO, HEUYBCTBUTENbHbI K PEFUCTPY M AONYCKAOT NPOM3BOIbHOE COKpaLleHne
BNOTb A0 0AHOW BYKBbI, €C/IM KOMaHAA MOXKET BbITb BocnpuHATa KO 04HO3HAYHO. B 11060i MOMEHT MOXHO NONYYUTb CNPaBKy O Habope AOCTYNHbIX KOMaHA, ANA
3TOro HaxkmuTe Knasuwy "?".

KomaHaHana 060/104Ka MOXKET HaXOAUTLCA B PA3NNYHbIX PEXUMAX:

bazoBbilt pexum;

OSPF configure;

OSPF config-if;

OSPF config-router;
OSPF config-route-map.

TeRywWwmit pexxnm otobpaxkaetca BMecTe ¢ npedrKcom KomaHabl B Buae "OSPF(pexum)#". N3HavanbHo KO HaxoauTca B 6a30BOM perkMme, KOTOPbIN COAEPKUT
Habop KomaHA, NpeaHa3HaYeHHbIX TONbKO A/1A MPOCMOTPA TEKYLLEro COCTOAHMA MapLupyTU3aTopa. Nepexos, B pexkMm KoHGUrypaLmm paspeLleH ToNbKo Ans
noab30BaTens, MMetoLLero npusunerumn "super-user". Pexxum KoHOUrypaLmum aBaseTca MOHOMO/bHBIM, TaKMM 06pa3oM, CN OAMH aAMUHUCTPATOP nepeLlen B
Hero, To B Apyrom TepMuHane (Hanpumep, apyras ceccvs telnet) nepexos, B 3TOT peXKMM 3anpeLueH. 18 UCKNYEHUA «MepTBOM» 610KMPOBKM KO aBTOMaTUYECKM
BbIXOAUT U3 PEXKMMOB KOHOUIYPaLMK, €C/IN B TeYEHUE 2 MUHYT HE NOCTYNaN0 HUKAKUX KOMaHA,. [117 BbIXOAa U3 BCEX PEXKMMOB HEOOXOAMMO NMPUMEHUTb KOMAHAY
c napametpom "end".

[lnarpamma nepexosos mexay pexumamu KO npeacrasneHa Huxe:
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—— configure = end (Cii+C) —3|
router ———> — end (Cii+C) =3
interface = = end (Cti+C) =3

M [OUtEM AP e — and (Ctr+C) =

KomaHzbl MOryT UMeTb apryMeHTbl, KOTOPbIE YKa3blBalOTCA B Pa3/IMyHbIX GopmaTax. Popmart 3HaueHUs apryMeHTa onucbiBaeTcs B cripaBke o Habope komaHg ("?")
WY B CNUCKe KoMaHg, (napameTp "help”). Huxke npuseseHbl BO3MOXKHbIE popmaTbl:

"A.B.C.D" - IP-agpec (Hanpumep, 192.168.0.15).

"WORD" - Habop CMMBO/I0B, He coep»Kalluii npobenos.

"<1-N>"— uenoe aecATMYHoOe YMcno B AnanasoHe ot 1 go N.

"A.B.C.D/M" - IP-agpec C yKazaHMeM MaCKu CETU B BUAE ANMHbI NpedUKca — Lenoro Ymicna B gvanasoHe ot 0 go 32 (Hanpumep, 192.168.0.0/24).
"IFNAME" — ums dusmnyeckoro cetesoro nHtepdeiica (Hanpumep, etho).

ECNM aprymeHT AonycKaeT BapuaHTbl, TO B CMIPaBKe OHM YKa3blBalOTCA B KPYr/bIX CKOBKaX, pasgeneHHble cumsoniom “|” (Hanpumep: (A.B.C.D[<0-4294967295>)). MNp
M ONWCaHUM KOMaHZ, B C/ly4ae, eCnun Kakon-nmbo napameTp ABAsAETCA HeobasaTeIbHbIM, TO OH ByAeT 3aK/to4YeH B KBagpaTHble ckobku “[]”. llobaa KomaHaa
KOHOUrypaLmm MoXKeT cofepaTb npedukc “no”. Hanmuve Takoro npedurca NnpuBoAUT K OTMeHe (yAaNeHUIo) COOTBETCTBYIOLLEN KOMaHAb! M3 KOHUrypaL K.

CuHTaKcuc:

configure Configuration

end End current npde and change to root node (CTRL+C).
exit Back to command shell (CTRL+D).
hel p Print command |i st
show Show runni ng system i nfornmation
access-list List IP access lists
border-routers show all the ABR s and ASBR s
dat abase Dat abase summary
interface Interface infornmation
menory Menory statistics
nei ghbor Nei ghbor 1i st
ospf OSPF i nformation
prefix-1list Build a prefix list
route OSPF routing table

runni ng-config runni ng configuration
summary-address OSPF Possi bl e external addresses summarizations
thread Thread i nformation
version Di spl ays version
OSPF(config)#
access-list Add an access list entry

alias Set synbolic node
cl ear Reset functions
debug Set debugging print |evel
end End current node and change to root node (CTRL+C).
exit Back to command shell (CTRL+D).
hel p Print command |i st
interface Sel ect an interface to configure
no Negate a command or set its defaults
prefix-list Build a prefix |ist
rout e- map Create route-map or enter route-map command node
router Enabl e a routing process
show Show runni ng systeminformation
stop st op
OSPF(config-if)#
aut hentication Enabl e authentication on this interface
aut henti cati on- key Aut henti cati on password (key)
cost Interface cost
dead-i nt erval Interval after which a neighbor is declared dead
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description Interface specific description
end End current npde and change to root node (CTRL+C).
exit Back to command shell (CTRL+D).
hel | o-i nterval Ti me between HELLO packets
hel p Print command |i st
message- di gest - key Message di gest authentication password (key)
ntu Interface DD ntu
net wor k Net wor k type
no Negate a command or set its defaults
priority Router priority
retransmt-interval Time between retransnmitting lost link state advertisenents
show Show runni ng system i nformation
transnit-del ay Link state transnit del ay
OSPF(config-router)#
abr-type Set OSPF ABR type
area OSPF area paraneters
aut hentication Enable authentication
def aul t - cost Set the summary-default cost of a NSSA or stub area
export-list Set the filter for networks announced to other areas
filter-1ist Filter networks between OSPF areas
import-1list Set the filter for networks fromother areas announced to the specified one
nssa Configure OSPF area as nssa
range Sunmmari ze routes matching address/ mask (border routers only)
short cut Configure the area's shortcutting node
stub Configure OSPF area as stub
virtual -1ink Configure a virtual 1ink
aut o- cost Cal cul ate OSPF interface cost according to bandw dth
auto-interface Aut 0o announce node
conpati bl e OSPF conpatibility Ilist
defaul t-information Control distribution of default information
default-nmetric Set netric of redistributed routes
di st ance Define an adm nistrative distance
di stribute-1ist Filter networks in routing updates
end End current node and change to root node (CTRL+C).
exit Back to command shell (CTRL+D).
hel p Print command |i st
| og- adj acency-changes Log changes in adjacency state
net wor k Enabl e routing on an | P network
no Negate a conmand or set its defaults
passi ve-interface Suppress routing updates on an interface
redistribute Redi stribute information from another routing protocol
refresh Adj ust refresh paraneters
router-id router-id for the OSPF process
show Show runni ng system i nformation
sunmar y- addr ess di stribute summary address
tiners Adj ust routing tiners
OSPF(confi g-rout e- map) #
end End current node and change to root node (CTRL+C).
exit Back to command shell (CTRL+D).
hel p Print command Ii st
mat ch Mat ch val ues fromrouting table
no Negate a conmand or set its defaults

on-mat ch Exit policy on matches
route-nap Create route-map or enter route-nap conmmand node

set Set values in destination routing protocol
show Show runni ng system i nformation
MapameTpbl

NapameTtp OnucaHne
help BbIBOA, NONHOIO CNUCKA KOMaHA, AaHHOTO peXxuma.
end Mepexop U3 TekyLero pexxuma B 6a3osbiii (OSPF), ona Tex e uenei cnyut couetaHune Knasuw Ctrl+C.

exit Bbixog 3 KO OSPF. Toli »e uenu cyxuT coyetanue knasuw Ctrl+D.
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show

configure

Mo3BoNAET OCYLLECTBAATL KOHTPO/Ib 32 COCTOAHNEM MapLUpyTU3aTopa.

® "running-config" — oToBpaskaeT TEKyLLY0 KOHOUIYPaLMIO MapLIpyTU3aTOpa, KOMaHAa AOCTYMNHA B 1060M peskume.

® "neighbor [A.B.C.D] [detail]" — oTo6pasaeT cocTosHMe coceaeil. B KayecTse napaMeTpoB BO3MOXHO yKasaHue IP-agpeca ceTeBoro
nHTepdeiica, MHGOPMaLMIO O COCTOAHMM U CINCOK coceaeit KoToporo Heobxoanmo oTobpasnTb. Ecau IP-agpec He yKasaH, ToO KOMaHAa
BbIBOAMT Ha 3KpaH MHPOpMaLMio o Bcem UHTepdericam. Ecam ykasaH napameTp "detail', To uHbopmaums o coceasnx BbIBOANUTCA B
noapobHom BMAE, a He B BUAE CBOAHOM Tabauubl. MoapobHyto nHGopMaLmio 0 AaHHbIX, 0TOBparKaembix B TabAULE, MOXKHO HalTU B
pasgene "Mpumepsbl”.

® ‘"show database" — BbIBOAWUT CBOAHYIO TabnLy coaepkMmoro 6a3bl AaHHbIX 06bABAEHMI 0 coCToAHMM KaHanos (LSA). MapameTp nmeet
cnepytoLme apryMeHTbl:

"[asbr-summary|external [network [router |summary [ nssa-external | max-age [ self-originate]" — aprymeHTbl, onpegensiowme Tun
06bABIEHNI O COCTOSAHUM KaHaia 4/18 NPOCMOoTpa.

"[A.B.C.D]" - npeHTUdMKaTop KaHana (B popmare IP-agpeca), ob6baBaeHne KoToporo TpebyeTcs 0To6pasuTb.

"[adv-router A.B.C.D]" - ngeHTUdMKaTOp MapLupyTmsaTopa (Lenoe 32-6utosBoe 4Mcno, MoXKeT 6biTb 3agaHo B pexkume "OSPF config-
router"), 06bABNEHNA O COCTOAHUM KaHANOB KOTOPOro TpebyeTca oTobpasuTh.

® "access-list" — npuMeHAETCcA AN NPOCMOTPA TOFO MM MHOTO CMMCKa A0CTyna.

"[(<1-99>[<100-199>|<1300-1999> [ <2000-2699>| WORD)]" - naeHTUdMKaTOp cnucKa. ECn He yKasaH, TO BbIBOAUTCA COAEPKUMOe
BCEX CMMCKOB A0CTyna.

® "prefix-list" — npuMeHseTcA 418 NPOCMOTPA CNMUCKOB NPedrKCoB (MoAPO6HO C HACTPOMKOMN CMCKOB NPEPUKCOB MOXKHO 03HaKOMUTLCA B

noapasgene "O6bekTbl puabTpaummn”).

"WORD" - naeHtndukaTop cnmcka npeduKcoB, ecav He yKasaH, TO BbIBOAUTCA COAEPKMMOE BCEX CMIUCKOB.
"summary" v "detail' — npumeHaOTCA 4N BbIBOAA CBOAKM U Bonee AeTaNbHbIX AaHHbIX.

® "route" — N03BO/IAET BbIBECTM Tab/IMLY CETEBLIX MAaPLWPYTOB, MONYYEHHbIX B Pe3y/ibTaTe BblumMcaeHuin. MoapobHyo nHbopmaumio o
pacwmndpoBKe AaHHbIX TaBAULLbI MOXKHO NOCMOTPETL B pasaene "Mpumepsb!”.
® ‘interface [INTERFACE]" — npeaHa3Ha4yeHa Ans BblBOAA MHGOPMaLMKM O ceTeBbIX MHTEpdENcax, BKNOYasA COCTOAHNE BUPTYa/ibHbIX KaHaNoB.

"[INTERFACE]" - npu yKasaHMM faHHOrO aprymeHTa nHbopmaums 6yaeT BbiBegeHa AN KOHKPETHOro nHTepdeiica, B NPOTUBHOM
cnyyae - oA Bcex UHTepodeiicos.

® "porder-routers" — no3sonseT BbIBECTM TabanLy NyTei A0 rpaHUYHbIX MapLpyTU3aTopos o6aacTu.
® "memory" — NO3BONAET BbIFPY3UTb CTATUCTUKY M3 NaMATK.

"all", "lib", "ospf' n "rip" — yTOYHAIOT TUMbI 3HAYEHMUI, KOTOPbIE AOMKHbI 6bITb BbIFPYXEHbI. EC/IM 0CTaBUTbL NyCTbiM, BYyAyT BbiBEAEHDI
JAaHHble No BCeM TUMaMm, YTO paBHO3HAYHO napametpy "all".

® "ospf" —BbIBOAUT CBOAHYIO MHbOPMaLmio o paboTe ciy6bl OSPF.
® "summary-address" — no3sonseT oTo6pasnTb CNMCOK BOSMOMKHbIX arperaTHbIX CETel C yKasaHWeM KOMYEeCTBa CETeBbIX NPedUKCos,
KOTOpble MOTYT 6bITb 3aMeLLeHbl CyMMapHbIM MapLIpyTOM.

“detail’ — no3sonseT Nnokasatb 6onee AeTanbHyo MHPopmaumio. laHHAA KOMaHAA MOXKET MCMO/b30BaTbCA B KAYEeCTBE NOACKA3KM Npu
NAaHUPOBaHUM CETH.

® ‘"show thread cpu" — BbIBOAUT TEKLLEE COCTOAHMUE NPoLeccopa. Bo3MoMKHO npumeHeHne GuabTpoBs Ana 0TobpaskeHns Npoueccos
KOHKpeTHOoro Tmna (rwtex).
® ‘"version" — nokasbiBaet Bepcuio ARDA.

Ocyuectenset nepexos B pexxum OSPF configure.

Pexxum OSPF configure

alias

debug level
N

interface IF
NAME

router

MNo3BonAeT HasHauUTL MHTep¢e171cy MapLpyTnsaTopa CUMBOJ/IbHOE UMA. Co3paHHble UmeHa COXPaHAKTCA NOC/N1e OKOHYaHMA ceccun.

BkntouaeT perncTpaLmio oTaaf0uHON MHPopMaLMm maplupyTusaTopa OSPF B CUCTEMHbIN KypHa.

® N"-—onpeaenseT ypoBeHb }KypHanamposaHus, ot "0" (MHpopmaumsa He 3anucbisaetcs) go " 255" (3anucb Hanbonee nogpobHoi
MHdopmauun).

MNepexog B pexkum "config-if'. NoapobHoe onucaHMe KOMaHA AaHHOTO PeKMMa npeacTasieHo B nogpasaene "Pexkum OSPF config-if".

®  "IFNAME" — umsa nHtepdeiica, No OTHOLEHMIO K KOTOPOMY BYZyT NPUMEHATHCA KOMaHAbI.

Mepexon B pexum "config-router" ana HacTPOWKM MapLipyTrsaTopa. MoapobHoe onucaHne KOMaHA AAHHOTO PEXMMA NPeBeaeHo B
nogpasaene "Pexum OSPF config-router”.
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route-map
WORD
(deny|permi
t) <1-
65535>

stop
(daemon|cl
ear)

access-list

prefix-list

clear alias|p
refix-list
WORD

[aHHblit napameTp No3BoAeT CO34aTb KAaPTy MapwpyTos. Mocne BbINOAHEHWA KOMaHAHaA 060104Kka OSPF nepexoauT B pexum
pPenaKTMPOBaHMA BbIBPaHHOW 3aNnCK KapTbl MapwpyTos "config-route-map".

® "WORD" - naeHTUPUKALMOHHOE Ha3BaHMWe (MMS) KapTbl MapLUPYTOB.
® "deny|permit"' — peakuus 3an1cu LaHHOMN KapTbl MapLIpyTOB
® "<1-65535>" — NOpALKOBbIA HOMEpP 3anucK.

KapTa MapLpyTOB COAEPHKUT NOCNe[0BaTENIbHOCTb 3aI'IVICEl‘;I-yCﬂC)BMl‘;I. Kapana 3anmcb onucbiBaeTca cnefyrowmmm napameTpamu:

® [ocneposaTesibHbIl HOMEp B KapTe.
®  PeaKuua (€cAu MapLIpyT COOTBETCTBYET YC/I0BUIO 3aMMCK, YKa3aHHOMY B HaCTPOMKax KapTbl MapLUpyToB):
® "deny" —mapLlupyT oTEPaACcbIBAETCA, MPOCMOTP 3anuceit KapTbl NPeKpaLaeTcs, 06beKT aHHYIMPYETCA (KaHan He aHOHCMpyeTcA);
® "permit" — c 06BEKTOM NPOU3BOAATCA YKa3aHHbIe B 3anucK AeicTeusa. [anee, NpocmoTp 3anuceli npekpalaetcs, mbo, ecnm 3agaH
CLLeHapWi1, NPOAO/KAETCA C YKAa3aHHOTO B CLLEEHapUm HOMepa 3anucu.
® [leilcTBuMA, NPOM3BOAMMbIE HAZ O6BEKTOM B C/ly4ae COOTBETCTBUA BCEM YC/I0BUAM (MPUCBAMBAHUA TUMA M/UN 3HAYEHUA METPUKM
06pasyemoro KaHana).
® CueHapuil ganbHeilwero NPOCMOTPa 3anuceit, MoXeT 6biTb YCTAaHOB/IEH B ABYX BapuaHTax.

MNoapo6bHoe onncaHne KoMaHA, AaHHOTO peXnuma HaxoauTcs B noapasaene "Pexum OSPF config-route-map".
OcrtaHoB gemoHa OSPF:

® ‘"daemon" — octaHoB MappyTnsatopa OSPF;

® ‘clear" — ocTaHOB C NpeABapUTENbHBIM yAaneHneM KoHdUrypauum mappytusatopa OSPF.

CrncKM JOCTyNa NPUMEHAIOTCA B HAaCTPOVKax MapLUpyTU3aTopa B KayecTse GUAbTPOB, TOMUMO 3TOFO, OHM TaK e UCMPO/b3YIOTCA A/1A YCTAHOBKM
YCN0BUIA COOTBETCTBMA NPU HACTPOIKe KapTbl MapLupyToB. CMMUCKM JOCTyNa COCTOAT U3 Habopa onepaTopoB. KaxAaplii onepaTop cOCTOUT U3
AvanasoHa IP-agpecos (ycnoBus cooTBeTcTBUA) U pellerus: "deny"” — oTBeprHyTb; "permit” — npuHaTte. [lnanasoH IP-agpecos 3anucbiBaeTcs B
Buae "<agpec> <macka>". Npn NPUHATUM PeLIEHNA O BXOXKAEHUMU NPOBEPAEMOro 06bEKTa B CMIUCOK JOCTYNa, MO OTHOLIEHUIO K HEMyY
nocnea0BaTe/IbHO MPUMEHAETCA KaxAblil onepaTop cnucka Ao Tex nop, noka He byaeTt obHapyxeHo cooteeTcTBMe. ECin cooTBeTcTBME 06bEKTa
onepaTopy cnucka Aoctyna 6bi10 06HapyKeHo, TO NpoBepKa 3aBepLUAeTCA, @ B OTHOWEHWM 06beKTa ByAeT NPUMEHEHO peLleHune, yKasaHHoe B
COOTBETCTBYIOLLEM OnepaTope.

HoBble onepatopbl 6e3ycnoBHO A06aBAAIOTCA B KOHEL, CNMUCKA. Takum o6pasom, npu duabTpaumm, nocaefoBaTebHOCTb MPOCMOTPa ONepaTopos
CMUCKa A0CTYNa onpesenseTca TObKO NOC/ef0BaTeIbHOCTbIO UX f06aBneHus.

B mappytmsatope OSPF npumeHaeTca Tpu TMNa CNMCKOB A0CTyNa.

® CraHAapTHbIA — naeHTUGMLMpPYeTCca Homepamm 1-99 B cTaHAAPTHOM AnanasoHe uam 1300-1999 B paclUMPUHOM M NpeaHasHaveH ans
OLLeHKM OZHOTO NapameTpa 06beKToB GUAbTPaLUN.

®  PacwupeHHbll — naeHTudULMpyeTca Homepamu 100-199 B ctaHAapTHOM ananasoHe uam 2000-2699 B pacluMpPUHOM M NpeaHa3Ha4eH aas
OLLeHKM ABYX NapameTpoB 06bekToB duUnbTpaLmm (Hanpumep, IP-aapec UCTOUHMKaA M IP-aapec HasHaueHus).

®  /IMeHOBaHHbI — aHANIOTMYEH CTAHAAPTHOMY, HO MAEHTUGULMPYETCA He HOMEpPamK, a UMeHeM. Kpome Toro, AnanasoH (yciosue)
onepaTopoB 3aMNWCbIBAETCA B BUAE "<3HaYeHue>/<aamHa mackm>"

MNoapobHoe onncaHne KoMaHA, ANs YNpaBAeHUA CNIMCKaMM A0CTyNa HAaX0AUTCA HUXKe B nogpasaene "O6beKkTbl punbTpaumm'.

CrnncKM NpedUKCoB, Kak 1 CMIMCKK AOCTyNa, NPUMEHSAIOTCA B HAaCTPOMKax MapLUpyTM3aTopa B KauecTse GUAbTPOB 1 paboTaloT Mo TEM e
NPVHLMNAM, OLHAKO UMEIOT PAL OT/IMYMIA B OnepaTopax. Bo-nepsblix, KaXaplit ONepaTop MOXET UMETb, KPOME AMana3oHa 1 PeLleHus, eLwe 1
nopaAKoBbIi Homep (1-4294967295), B COOTBETCTBUM C KOTOPbIMM 3TH CMIUCKM COPTUPYIOTCA.ITO NO3BOASIET YNPaBAATL NOC/AEL0BaTE/IbHOCTbIO
NPOCMOTpPa OMNepaTopos Npu GpuabTpaLmmu 06beKkToB. ECn NoOpaaKOBbIM HOMEP He YKasaH, TO MapLLpyTU3aTOP HasHaYaeT ero aBTOMaTUYecku
nytem npubasaeHuns 5 K NOPALKOBOMY HOMepPY NOC/ieAHEro onepaTopa B cnucke. Takum 06pa3om, HOBbIV onepaTop ByaeT UMeTb Camblit
60/1bLLOI HOMEP U, COOTBETCTBEHHO, BYAET PACMONOXKEH B CAMOM KOHLLE CMMCKa. BO-BTOPbIX, UMEETCA BO3MOXXHOCTb YCTaHOBUTL B KayecTse
ycnosusa GuabTPaLMM ANNHY MAcKK.

® "ge <0-32>" - onpesenser MMHUMaAbHO JONYCTUMYIO ANMHY Macku oT 0 go 32.
® "le <0-32>" — onpeaenser MakCUMAbHO AONYCTUMYIO A/IMHY Macku oT 0 ao 32.
® 'ge <0-32> le <0-32>" — onpegenfeT AManasoH AOMYCTUMbIX 3HAYEHMA.

MNoapobHoe onncaHne KOMaHA, ANs YNpaBAeHUs CNnnckamu npeduKcos NpMBeAeHO HUXKe B nogpasaene "O6bekTbl punbTpaummn”.
BbINOAHAET 04MCTKY KOHOUrypauum OSPF.

® "alias" —ypanseT CNIMCOK MMEH, Ha3HaYeHHbIX CETEBbIM UHTepdelicam.
® ‘"prefix-list WORD" —ypanseT cnucok npeduKkcos ¢ umeHem "WORD".

Pexxum OSPF config-router
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router-id [laHHbIV NapameTp UCNONb3YeTCA ANA NPUCBOEHUA MAEHTUPMKATOPa AaHHOMY MapLipyTusaTopy OSPF. Jlto60oit mapLupyTM3aTop cucTembl
OSPF A0/KeH UMETb YHUKa/IbHbIN MAEHTUPUKATOP, KOTOPbIN onpeaenseTca LenbiMm 32-6uTHbim Yncnom. Ecin ngeHtudukaTop He 6bin
YCTaHOB/IEH 3AMUHUCTPATOPOM BPYUHYIO, TO CUCTEMA HAa3HAYaeT ero aBTOMATUYECKM, PaBHbIM MaKCMManbHOMY (Mo 3HayeHuto) IP-aapecy 13
BCEX afpecoB MapLIpyTM3aTopa, y4acTeytowwmx 8 OSPF.

I BHAMAHUE

Mockonbky ana OSPF KpaiiHe BaxHO, 4Tobbl Router ID 6b11 NOCTOAHHBIM U HE U3MEHANCA BO BpeMA paboTsl (Hanpumep, npu
f06aBNeHUN HOBbIX MW UBMeHEHWIU/YAaneHun cTapbix IP-aapecos), To naeHTUdGUKATOP HasHavaeTca U3 AnanasoHa multicast
appecos (NpeduKe 224.X.X.X) C UCNONIb30BAHUEM CEPUIAHOTO HOMEpa YCTPONCTBa.

passive- Wcnonb3yeTca Ana ynpasneHna obHoBaeHWeM MHbOpMaLIMK 0 MaplupyTusaumn. OHa BK/IOYaeT noaasneHne 06HOBAEHUI MapLIPYTOB Yepes
interface HeKoTopble MHTepdeicbl, OfHaKO paspellaeT NPoBOAUTL 06MeH 06HOBAEHUAMM Yepes Apyrue nHTepdericbl B 06bIMHOM pexrume.
IFNAME

® "IFNAME" — unTepodeiic, yepes KoTopble He byfeT ycTaHaBMBaTbCA COCEACTBO C APYTMMM MapLIpyTU3aTopamu MU Ha KoTopble He byayT
0TNPaBNATbCA 06HOBAEHUA MHOPMALMM O MapLIPyTaX.

auto-costre | Mo3BonsAeT M3MeHUTb BennumnHy "reference_bandwidth", "<1-4294967>" — 3HaueHne napameTpa yKasbiaeTca 8 M6uT/c B AmanasoHe 1-

ference- 4294967.

bandwidth

<1- MeTpurKa KaHana — 3T0 CTOMMOCTb A0CTaBKM MHPOPMaLMK C UCNONb30BAHWEM AAHHOTO KaHana. MappyTtusatop OSPF aBTomaTuyeckun
4294967> paccynTbIBAET CTOMMOCTb BHYTPEHHMUX KaHaI0B UCXOAA U3 MPOMYCKHOM CNOCOBHOCTU GpU3UUECKOro ceTeBOro uHTepdeiica, K KoTopomy

NPUHAANEXUT KaHan no dopmye:
M = reference_bandwidth/bandwidth:

® ‘'reference_bandwidth"— 3To nponyckHas cnoco6HOCTb N0 ymoyaHuio, pasHas 100 M6éurt/c,
® "pandwidth"— nponyckHas cnocobHOCTb GM3NYECKOro ceTeBoro nHTepdeica ycTponcTea, KOTOPOMY NPUHAANENKMUT AAHHbIN KaHa.

YKasaHHbIV Bbile mMeTo onpeaesieHnAa METPUKU NPpUMEHAETCA ANA BCeX KaHanos, 4N1Aa MHTepCbe;ICOB KOTOPbIX CTOMMOCTb He YKa3aHa ABHO.

network A. Mo3BosIAeT MapLIpyTM3aTOPy aHOHCMPOBaATb B cnucteMy OSPF BHyTpeHHMe KaHaibl. BHYTpeHHMe KaHanbl — KaHaslbl, agpecaTaMi KOTOPbIX
B.C.D/M ABNAETCA OZHA U3 NOACETEN, K KOTOPOI MapLUPYTU3aTOP NOAKIOYEH HEMOCPEACTBEHHO (COBCTBEHHBIM CETEBbIM MHTEPhENCOM) M ONUCaHHaA B
area (A.B.C. = koHbwurypauum maplupyTtmsatopa OSPF. [insa Toro, 4to6bl MapLupyTusaTtop OSPF aHOHCMpPOBan BHYTPEHHUI KaHas, He06X0AMMO yKasaTb

D|<0- noAceTb, aApecaTom KOTOpOW ABAAETCA TaKoi KaHan. Ecan HM y ogHoro ceTeBoro nHTepdeiica mapLupyTusatopa Het IP-agpeca,

4294967295 npuHaanexawero gaHHol noacetv, To OSPF He 6yaeT 3aABAATb O HAIMUMM KaHaNa K 3TOW CETU, XOTA B KOHOUIypaLMmn mapLupyTM3aTopa ata

>) ceTb 6yaeT nponuncaHa (HEaKTUBHbIN KaHa). Kak TONbKO aflMUHUCTPATOP NOAK/ONUT OAUH M3 MHTEPdENCOB K 3ToM ceTn komaHaoi "ifconfig",

[laHHan CeTb aBTOMATUYECKM CTaHEeT y4acTHUKOM mapLupyTusaumu OSPF. Mcnonb3osaHue npedukca "no'" nepes AaHHbIM NapameTpom
No3BO/IAET OTMEHUTb aHOHCUPOBaHUE KaHana.

® "A.B.C.D/M"-Homep cetv onpegensercs IP-afpecom MapLipyTU3aTopa B 3TOM CETU W AJIMHON MACKU.
® "A.B.C.D"/"<0-4294967295>" — Ha3zBaHune obnacTu OSPF (area), K KOTOPOI MPUHAANEKMUT AAHHAA CETb, MOXHO BBOAMTb Kak B popmare IP-
afpeca, TaK 1 LenbiM AecATUYHBbIM Ynucnom. NoapobHoe onucaHue obnacTeii npeacTasieHo B nogpasaene "Obnactn OSPF".

auto- Mo3BONAET HACTPOUTb aHOHCUPOBAHME BHYTPEHHUX KaHa/I0B aBTOMATUYeCKK 415 BbIGpaHHOro ceTeBoro MHTepdeiica. ITo bbiBaeT He0bXxoaMMO,
interface Korga IP-agpeca atoro nHTepdeiica (alias) HazHa4alOTCA U MCYE3aAIOT aBTOMATUYECKW. Hanpumep, Npy NoAKAYeHUN aBOHEHTCKMUX TEPMUHANOB K
IFNAME 6a308B0M CTaHUMK Yepes pasnonHTepdeiic.

area (A.B.C.

D]<o0- ®  "IFNAME" —ums ceTesoro uHTepodeiica (alias), IP-ceTn kKoToporo 6yay aBTOMaTM4ECKM aHOHCMPOBATLCA MapLupyTu3atopom OSPF npu nx
4294967295 noABAEHUN.

>) ® "AB.C.D"/"<0-4294967295>" — Ha3BaHWe o061acTu "area", K KOTOPOW NMPUHAZNEKMT LaHHAA CETb, MOXKHO BBOAMTb Kak B popmarte IP-

agpeca, Tak U LesibiM AeCATUYHBIM YUCIOM.
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CNYXKWT 419 aHOHCUPOBAHMA BHELHWX KaHaNoB. PeTpaHCAUpYeT MapLupyThl:

OnpepenéHHoro NpoTokona:

¢ ("rip").
OnpegenéHHoro Tuna:

® ‘"kernel" — mapwpyTbl, CO34aHHbIE A4POM, KPOME MapLIPyTa Mo YMONYaHMIO.

® "connected" — HenocpeaCcTBEHHO NPUCOEANHEHHbIE MAPLLPYThI.
"static" — cTaTU4ecKne MapLupyTbl.
"metric-type (1]2)" — KaHanbl aHOHCMPYIOTCA MapLupyTn3aTopom OSPF Kak BHELIHWE KaHanbl C TUNOM MeTpUKM 1, inbo 2 (External
Typel|2). UHpopmaLma 0 HaAMYMK BHELLIHWX KaHANOB pacnpocTpaHAeTca no Bcei cucteme OSPF, a He To/ibKo B Npeaenax obnactu.
MCKNI0YEeHNA COCTaBAAOT UL TYNUKOBbIe 061aCTU CUCTEMBI, B KOTOPble MHPOPMALMA O BHELHMX KaHaiax aHOHcupyeTca Kak "default

route" Yepes rpaHNYHbIN MapLLPYTM3aTOP 3TOW obnacTu. OTAnYMe ABYX TUNOB METPUK 3aK/I0HaeTca B TOM, YTO MeTpuKa Tuna 1 —

3TO MeTpuKa "consmepuman’ c meTpukamu BHyTpeHHUX Ana OSPF kaHanos. Mpwu pacyeTe NyTv [0 BHELIHEro agpecaTta METPMKa NOJIHOTo
nyT¥ [0 ajpecaTta TaKoOro KaHana CYMTaeTca Kak CyMma MeTPUKM MyTH [0 3aABMBLUETO 3TOT KaHa/l MapLupyT13aTopa Naoc MeTpuKa 3Toro
KaHana. Takum obpasom, npeanoyteHne byaeT OTAAHO NYTU, MHTErpasbHaA METPUKA KOTOPOro MeHbLLe. EC/N ke BHELWHWI KaHan
06bABNEH C METPUKOM TUNA 2, TO NpeANoYTEHNE BCErAa OTAAETCA MYTH, NeXallueMy Yepes MapLupyTM3aTop 3asABUBLUEM O TAKOM KaHane ¢
HauMeHbLUEe METPUKOW, HECMOTPA Ha TO, YTO BO3MOXKHO BHYTPEHHUIA NyTb A0 3TOr0 MapLIPYTM3aTopa v OKasanca ANMHHee (Jopoxe).
OpfHaKo, ecnu ABa MapLLpyTM3aToOpa 3aABUAN O BHELLHEM KaHane C TMMOM METPUKM 2 U OAMHAKOBOIN METPUKOW 3TOrO KaHana, To
npeanoyTeHue onAaTb ke byaeT 0OTAAHO NYTU Yepe3 MapLIPYTU3aTOp, BHYTPEHHMI NyTb A0 KOTOPOro Kopoye. Ecau e ABa pasHbIx
MapLIpyT13aTopa 3aABW/IM O KaHae K OAHOMY U TOMY Xe BHeLIHeMy aJpecaTy, HO C Pa3sHbIM TUMOM METPUKK, TO NpeanoYTeHNe oTaaeTca
NyTW Yepes MapLLIPYTM3aToOP C METPUKOI BHELLHEro KaHana Tvna 1. Ecam Tun u/unm sHadeHne METPUKM BHELLHEro KaHana OKasanoch He
33/laHHbIM, TO MapLIpyTU3aTop ByAEeT CYUTaTh 3TU BHELLHWE KaHa/bl C METPUKOI NO yMonvaHuio (HasHauaetcs komaHaom "default metric")
M TMnom 2.

"metric <0-16777214>" — 3Ha4eHWe METPUKM KaHana.

"route-map WORD" — BHelLHWEe MapLUPYTbl TaKXKe MOryT 6biTb OTGUABTPOBAHbLI NPY MOMOLLY KapTbl MapLIPYTOB, KOTOPas HAacTPanBaeTca B
pasagene "OSPF config-route-map", "WORD" — naeHtnduratop (Mmsa) KapTbl MapLLpyTOB.

MNo3BosfeT onpeaenuTb KPUTEPUIA, N0 KOTOPOMY MapLIPyTU3aTOp ByAeT aHOHCMPOBATL TOT UM MHOM KaHan B COOTBETCTBMM C GUILTPOM CMMCKA
nocrtyna ("access-list").

"WORD" —naeHTUdMKaATOP CNUCKA AOCTYyNa, KOTOPOMY A0/IKEH OTBEYaTb agpecaT 3anmcy CUCTEMHOM MapLIPYTHOW Tabaunupl.

Mo3B0ONAET YCTAaHOBUTL 3HAYEHME METPUKM MO YMONYAHUIO ANA BHELWHMX KaHanoB. Ecam He ycTaHOBAEHA, TO 3HaYeHue pasHo 1.

WUcnonb3yeTtca ana Toro, 4Tobbl MapLLpyTU3aTOP 3aABAAN O HAIMYMM Y HEro KaHana K "default route”, B NnpoTUBHOM c/lyuae OH He byaeT aToro
Lenatb, faxe ecnv KaHan K "default route" ABHO NponucaH B CUCTEMHOM TabanLe MapLIpyTU3aLUM aAMUHUCTPATOPOM.

"metric-type (1/2)" —Tnn MeTPUKK KaHana.

"metric <0-16777214>" — 3Ha4eHWe METPUKM KaHana.

"route-map WORD" — npumeHeHne ¢pUbTPaLMM € MOMOLLLb KapTbl MapLUPyTa, ecin TpebyeTca.

"always" — npu yKazaHUM faHHOro NapameTpa MapLupyT1saTop byaeT 3aaBnATb 0 HaAUUMK y ceba kaHana K "default route”, paxe ecnm
TaKOro MapLipyTa HeT B CUCTEMHOM Tab/inLe mapLipyTUsaumm.

CnepytoLian KoMaHaa NO3BO/IAET yKa3aTb arperaTHblit agpec ANs BHELWHUX MapLIPYTOB, Nnepepacnpeaensiembix 8 someH OSPF ¢ nomoLLbio
KomaHap! "redistribute”.

"A.B.C.D/M" —npaeHTMdMKATOP arpermpoBaHHOro MapLupyTa. B cnyyae ecnm HeCKObKO ceTeli aApecaToB NONHOCTbIO NPEHAA/EKNT CETH,
OMUCaHHOM AaHHbIM NapaMeTPOM, TO BMECTO YaCTHbIX MapLIPyToB byAeT aHOHCMPOBATLCA TONLKO arpermpoBaHHbIN MapLpyT. Mpu
aKKypaTHOM pacnpegeneHnn afpecHoro NPOCTPaHCTBa 3TO NMO3BOIAET CYLLECTBEHHO COKPATUTb pa3mep TabanLbl MapLupyTU3aLMmn Ans
obnactn OSPF.

"metric-type (1/2)" —TUn MeTPUKM KaHana.

"metric <0-16777214>" —3Ha4eHWe METPUKMN KaHana.

MapLupmiaaTop npoussoauT nepmnognyeckoe obHOoBNEHNE MHd)OpMaLI.VIVI 0 KaHanax co ceoMmu cocegamu. B astom CNny4ae ocyuiecTtsnaeTca

06HOBNEHME TONBKO yCTapeBLei nHGopmaLmm, To eCTb, BO3PACT KOTOPO# (Bpems HaxoxaeHus B 6ase AaHHbIX) NPEBbICMI0 HEKOTOPbI NMOPOT.

[laHHbIVi NapameTp onpeaenseT 3To NOPOroBoe 3Ha4YeHNe, KOTOPOE MO YyMonYaHuio cocTasfeT 1800 cekyHA. 3HaUYEHWe MPUMEHAETCA AR BCETO
mapLupytmsaTopa OSPF B uenom.

<10-1800> —noporosoe 3Ha4yeHune B CEKyHAAX.
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MNo3BoNAeT perncTpnpoBaTh B CUCTEMHOM XypPHase N3MeHEeHUA B OTHOLWEHUAX CMEXHOCTM MapLLpyTMU3aTopa.

® ‘"detail' — napameTp, yKa3bIBalOWMIN Ha HEOBXOAMMOCTb LOMONHUTENbHOW PErUCTPALMM BCEX 3TAMNOB YCTAHOB/IEHMA CMEKHOCTM.

YcTaHaBAMBAET pPeXnm cooTBeTCTBMA cTaHaapTy RFC 1583.

MNo3B0NAET YCTaHOBUTbL 3HAYeHME "<1-255>" aAMMHUCTPATUBHOM ANCTAHUMWN ANA CAeyoWwmMX TUNOB MapLLpPYTOB:

® intra-area" - maplwpyTbl B AaHHOM obnacTu.
® inter-area" - mapLpyTbl B A4pYryto 061acTb.
® ‘external" - BHELWWHWE MapLIPYTbI.

MpoTtokon OSPF no3sonfeT 06beAMHATL CMEXHbIE CETU U CeTeBble Y3/bl B FPyNMbl. Takaa rpynna BMecTe ¢ MapLIpyTM3aTopamm, UMeoLumm
KaHan B oAHY (Nt06yto) U3 BKNIOYEHHBIX B Fpynny ceTeid, HasbiBaeTca obnacTbio (area). B kaxpaoit obnact paboTaeT cBos He3aBUCMManA KONUs
anroputma OSPF. 3To 03HayaeT, 4To Kaxaan obnacTb UMeeT cBoto 6asy AaHHbIX KaHAN0B U COOTBETCTBYIOLWMIA rpad.

®  MapLupyTusaTop, Npu KOHGUIypaLmmn KOTOPOro aHOHCUPOBA/IUCL BHYTPEHHME KaHabl K CETAM OfHOM 061aCTW, Ha3bIBAETCA BHYTPEHHUM
MapLupyTusatopom obnacTu.

®  MapLupyTM3aTop NOAKNOUEHHDbIN K ceTAM 6os1ee Yem 0aHOM 061aCTH, HA3bIBAETCA rPAHUYHBIM MapLupyT13aTopom obiactu (ABR).

®  MappyTnsaTop, 06bABAAIOLMIA O HAIMUMM Y HETO KaHA/IOB K BHELWHMM agpecaTtam (KomaHaa "redistribute"), HasbiBaeTcA rpaHUYHbIM
MapLpytusatopom cuctembl OSPF (ASBR).

Kaxaoit o6nacti npucsanBaeTcs yHUKanbHbIM naeHTudukatop "area-id". Obnactb ¢ "area-id" paBHbIM Hy/tO Ha3bIBaeTCA MarucTpanbHon
o6nactblo OSPF cuctemsl (backbone). Maructpans OSPF Bcerga BkAto4YaeT BCe rpaHUYHble MapLpyTM3aTopbl obaacTteir. Maructpanb oTBevaeT 3a
pacnpocTpaHeHve MapLpyTHON MHGOPMaLMK Mexay ocTanbHbiMK (non-backbone) o6nactamm. Maructpans foKHa obecneymBaTb CMEKHOCTb
(contiguous), ofHaKo 310 He 0653aTeNbHO GU3NYECKOE COCEACTBO — MArMCTpasibHble COeAMHEHUA MOTYT OPraHM30BbIBATLCA U NOAAEPKMUBATLCA
C NOMOLLbIO HACTPOMKM BUPTYanbHbIX COEAUHEHUIA.

[aHHblit napameTp no3BonseT yKasaTb HE06X0AMMOCTb UCMO/Ib30BAHWA KOHKPETHOM (He MarucTpanbHoi) 061acTi ANns 3amblKaHWA
MeXK061aCTHbIX MapLUPYyTOB. Mcnosb3oBaHWe yKa3aHHOW obnacTv 41A 3amblkaHWA Yepes Hee maplipyTos ABR B pexume "shortcut” onpepensetc
A CNeAYIOWMMM PEXUMaMK:

® ‘"default' — paHHas obnacTb byAeT UCNO/b30BaHa A/19 3aMbIKaHUA TONIbKO B TOM c/lydae, ecnm ABR He MMeeT MK NoTepsan KaHan K
MarucTpanbHoi obnactu.

® "enable" — 06nacTb UCNONb3YETCA 41 3aMblKaHUA B NIIO6OM Caydae, ec/in «3aMKHYTbIN» Yepes Hee MapLIpyT oKasancs 6onee Aewesbim.

® ‘"disable" — 06n1acTb HUKOrAA He MCNo/b3yeTca AaHHbIM "shortcut-ABR" ans 3aMblKaHWA MapLUPYTOB.

HekoTopyto 061acTb BO3MOXKHO onpeaennTb Kak TYNUKoByto. NpumeHsaeTca ana obnactu, y KOTOpon nmeeTcs eaUHCTBEHHbIM ABR nam

Korpa ABR HeCKONbKO, HO BCe UCXOAALLME U3 faHHOW 061acTh COOBLLEHNA HANPABAAOTCA HAa MapLUPYT N0 YMONYaHMIO Yepes onpeaenéHHbI
ABR. MHbOpPMaLmaA 0 BHELIHMX NO OTHOLWEHKIO K cucTeme OSPF KaHanax He pacnpocTpaHaeTca ABR B TynukoByto o6nactb. Bmecto

aToro, ABR aHoHcupyeT B Takyto obnacTtb "default gateway", ¢ maplpytom yepes cebs.

[aHHblit napameTp no3sonseT 06bABUTL 061aCTb TYNUKOBOM.

® "no-summary" — napameTp, KOTOPbI MOXKHO YKa3aTb, €C/IN B TaKyto 061aCTb HET HEOBXOAMMOCTU aHOHCMPOBATb arpPervpoBaHHble KaHabl
Apyrux obnacteid, T.K. ABR — eAMHCTBEHHBIN Yy AaHHOMN 061acTU. 3TO CIKOHOMUT pecypcbl 6a3 AAHHbIX KAHANOB BHYTPEHHMUX
MapLLpPyTU3aTOPOB 3TOM 061acTU. Hafo NOMHUTB, YTO BCE MapLLPYTU3ATOPbl 061aCTU [OMKHBI UMETb OAUHAKOBYIO HACTPOIKY JAaHHOTO
napameTpa, MHaye OHW He CMOTYT YCTaHOBUTb OTHOLLEHWA CMEXHOCTU, PeUb O KOTOPbIX NOMAET HUKe.
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Title

area (A.B.C. Onpegenset o6nactb OSPF Kak He nonHocTbio TynukoByto (NSSA). Takas obnacTb coxpaHAeT NpMeMyLLECTBA, KOTOpble AAET TyNMKOBas obnacTb,

D|<0- No3BOJIAA NPU 3TOM NepeAaBaTb BHELIHWE MapLIpyTbl. BHyTpK AaHHOM 061aCTU MapLupyTM3aTopbl 06MeHMBaKOTCA NakeTamu Tuna LSA-7,
4294967295 KoTopble ABR BNocneACTBUMM peTpaHCAUPYeT ANA nepesayun B Apyrue obnactu.

>) nssa

[translate- ® "translate-always" — ABR peTpaHCcAMpyeT BCe NPUXOAALLME Ha HEro NakeTbl.

always [tran ® ‘"translate-candidate" — no3sonset HazHaunTb ABR, KOTOpPbI ByaeT NPOM3BOAMTL PETPAHCAALMIO.

slate- ® "translate-never" — ABR He peTpaHCMPYeT NPUXOAALLME HA HEro NakeTbl.

candidate|tr ® "no-redistribution" — naketbl LSA-7 He ByayT aHoHCMpoBaTbes B NSSA.

anslate- ® "no-summary" — OTKNO4aeT aHOHCUPOBaHMWE arperMpoBaHHbIX KaHaoB Apyrux obnactei.

never|no- ® ‘'suppress-fa" — nogasnset BKAOYeHMe IP-agpeca cneaytowero y3na B coobuieHne. Mo3sonset n3bexaTb 06palleHns K ciedyrouemy y3ny
redistributio B 06X0/, JAHHOTO MapLupyT13aTopa.

n/suppress-

fa] [no-

summary]

area (A.B.C. | 03BONAET yCTaHABAMBATb METPUKY NO-YMONYAHMIO A1 CYMMMUPOBAHHBIX KaHAN0B 415 TYMUKOBbIX U HE MOJIHOCTbIO TYNUKOBbIX 06aacTei.
D|<0-

4294967295

>) default-

cost <0-

16777215>

area (A.B.C. | MapameTp ucnonb3yerca Ana obecneyeHns CBASHOCTU MarucTpanu, NyTém NOCTPOEHWUA BUPTYaIbHbIX KaHaAN0B.

D|<0-
4294967295 B obuiem cnyyae, npotokon OSPF TpebyeT, 4Tobbl maructpans (area 0) 6bina HepasAebHOW UM MONHOCTLIO CBA3HOM. To ecTb, Ntoboit
>) virtual- MapLIPyTU3aTOP MarucTpaam AOMKEH MMETb B TOMONOTMM MarucTpaau nyTb K N060My Apyromy mapLupyTusaTopy maructpanu. Kpome toro,

link A.B.C.D = Kaxzablit ABR fO/I)KEH UMETb KaHa B MarucTpasbHyto 06aactb. O4HAKO AaneKo He BCEraa eCTb BO3MONKHOCTb 06ecneunTb pU3NUEcKuil KaHan B
MarucTpanbHyto obnactb. B Takmx caydasx mexay Asymsa ABR 061acTv (04MH M3 KOTOPbIX TaK MM MHAYe MMEET KaHasl B MarncTpanbHyto
06/1acTb), He ABNAIOLLENCA TYNMMKOBOMW, MOXHO OPraHM30BaTb BUPTYabHbIN KaHan.

® "(A.B.C.D|<0-4294967295>)" — npeHtndmratop obnactu, yepes KoTopyto 6yaeTt nponeraTb BUPTyasbHbIN KaHas.
® "A.B.C.D"-IP-agpec mapwpyTusatopa ABR (router-id), c KOTOpPbIM yCTaHaBAMBAETCA 3TOT BUPTYasIbHbIN KaHai. BUPTyanbHbli KaHan
[0/MKeH bbITb HaCTpOeH Ha 060MX MapLUPyTU3aTOpPaX.

dopmanibHO, OPraHN30BaHHbBIN BUPTYasibHbIA KaHan BbIrAAWUT Kak ceTb Tuna PtP, ceasbiatowan asa ABR ogHoi 061acTh, 0auH 13 KOTOPbIX
nmeeT GU3NYECKUI KaHan B MarucTpasnbHyto obnacTb. 3Ta NCeBAO-CETb CYMTARTCA NPUHAA/IENKALLEe MarucTpanbHo obnactu.

area (A.B.C. = Ob6ecneunBaet GpunbTpaLmio MHGOPMALMK O KaHanax Ans obnactv. B cayyae coBnageHus ycnosuam dunbtpa — uHpopmauus byaet otépoLueHa.

D|<0-

42,94957295 ® export-list/import-list" — cymmapHas uHpopmaums o KaHanax 8 obnactu, nepegasaeman ABR B maructpanb ans Apyrux obnacrei

>) {[export- (akcnopT) MoxKeT 6biTb OTGUABTPOBAHA. TakkKe MOKET bbiTb OTGUABTPOBAHA U HPOPMaLMA, NepeaaBaeman ABR B faHHyto 061acTb 13
list/import- MarucTpanmn o CymmapHbIX KaHanax apyrux obnacreit (umnoprt).

list] NAME} ® "NAME"—- uma dpunbTpytollero cnucka "access-list".

{Ifilter-list ® filter-list prefix" — pUNbTPALMUA TaKIKE MOMKET OCYLLECTBAATLCA C UCMONb30BAHMEM CNUCKa NpeduKkcos "prefix-list". PUnbTPbl MOKHO
prefix] WOR yCTaHaBAMBaTb ANA Ntobbix 061acTeN, K KOTOPbIM NoAKAOYeH ABR, KpOMe MarucTpanbHOA.

D (in]out)} ® ‘“(in|out)" —yKka3aHue HanpasneHus dunbtpauum ("in" — umnopr, "out" — akcnopT).

® "WORD"- ums punbTpytoutero cnucka npedukcos "prefix-list".



Title

area (A.B.C.
D|<0-
4294967295
>) range A.
B.C.DO/M
[not-
advertise]
[cost <0-
167772155]
substitute A.
B.C.D/M

area (A.B.C.
D|<0-
4294967295
>)
authenticati
on
[message-
digest]

area (A.B.C.
D|<0-
4294967295
>) virtual-
link A.B.C.D
{authenticat
ion-key
AUTH_KEY|
message-
digest-key
<1-255>
md5 KEY}

area (A.B.C.
D|<0-
4294967295
>) virtual-
link A.B.C.D
(hello-
interval|[retr
ansmit-
interval[tra
nsmit-
delay|dead-
interval) <1-
65535>

Mo3BONAET HACTPOWTL arperMpoBaHMe KaHaioB v NOAABAEHME aHOHCOB. [11a Kax 4ol 061acTy, K KOTOPOM NoAK/Io4eH maplpyTusatop OSPF,
CYLLECTBYET CMIMCOK AMana3oHoB arperauuu, 418 arperauyum KaHanoB nepes, aHoHCMPOBaHWEM MHGOPMALLMK B MAaruCTpanbHyto 061acTb.
ArperypoBaHHble KaHa/ibl NPOCMaTPUBAIOTCA Ha NPeAMET NPUHAANENKHOCTU UX K OAHOMY M3 aAPECHbIX A1aNa3oHoB cnucka. Ecam Heckonbko
KaHaN0B NpUHAANeKaT 0O4HOMY M3 AMana3oHoB, To ABR aHOHCMPYET B MarucTpanb (Maum B gpyrue 061acti) TONbKO OAMH KaHan c agpecaTom
PaBHbIM 3HAYEHMIO 3TOTO AMANa3oHa M METPUKOWM PAaBHOM MAKCHMabHOW METPUKE U3 BCEX KaHAN0B, MOMNaJaloLWmX B 3TOT AnanasoH, imbo
YCTaHOB/IEHHOM A1 3TOTO AManas3oHa Npu KOHGUIypMpoBaHWUK. [onyckaeTcs Tak:Ke 06bABAATL, YTO TOT UAW MHOW AMANa30H ABAAETCA
610KMPYIOWMM, M TOrAa aHOHCMPOBaHME KaHa/oB, NONaAaloWmMxX B Takol AnanasoH, 6yaeTt nogasnatbes. Mpy aHOHCMPOBaHMM arpernpoBaHHbIX
MarucTpanbHbIX KaHaNoB B Apyrue (He marucTpanbHble) obnactu, arpernposaHue (v noaasneHne) He NPOU3BOAMUTCA B Cay4Yae ecam o6aacTb, B
KOTOpYIO TpebyeTcA aHOHCMPOBATb MarncTpasbHble KaHasbl, ABNAETCA TPAH3UTHOW (Yepes Hee MPOXOAAT BUPTyasibHbIe KaHanbl).

Takum 06pa3om, CMUCOK aApecHbIX AMana3oHoB 061acT COCTOMUT U3 3anUCel, Kaxaan M3 KOTOPbIX COAEPKUT:

"range A.B.C.D/M" — 3HaueHue ananasoHa agpecos (R);

"not-advertise" — npu3Hak Heo6X0AMMOCTU NOAABNEHUA;

"cost <0-16777215>" — cToMMOCTb (MeTpuKa) arpernpoBaHHoro KaHana (C);
"substitute A.B.C.D/M" — aHoHcupyemblit KaHan (Rs).

ECnv Npu3sHaK NofaBieHWA He YCTaHOBJIEH, TO MOTYT BbITb onpeaesneHbl napameTpbl Cu Rs. Ecav agpecat ogHoro uamn 6onee KaHanos
NPUHAANEXUT R, TO MapipyTu3aTop 6yaeT aHOHCMPOBATb OAWH KaHan C agpecatom R (am Rs, ecnv 3a4aH) U ¢ METPUKOIN paBHOM
MaKCMManbHOW MeTpuKe KaHanos (uam C, ecnu 3agaHa).

Ecnvn ayTeHTUdMKaLMA BKAIOYeHa OJHOBPEMEHHO Y MHTepdeiica u y 061acTh, To byaeT NPpUMEHATLCA TOT TUM, KOTOPbIV YCTaHOBNEH Y
nHTepdeiica. CnepgoBatenbHo, ecnn y uHtepderica 6bin yctaHoBneH Tun "null”, To ayteHTUdUKaLMA NpoBoAUTLCA He ByaeT BoBce. [laHHan
KOMaHZa ycTaHaB/AMBAET TUM ayTeHTUUKALMK ANA BCel 061acTH, KOTOPOW NPUHAANEKNT CETb U KaHas, Yepes KoTopble NPUHUMALOTCA
nakeTbl OSPF.

® "message-digest" —onpegenseT TMN ayTeHTUUKaLMK, ecam He ByaeT yKkasaH, To ana obnacti 6GyaeT akTMBMPOBaHa NPOCTas Napo/ibHas
ayTeHTUdUKaLMA.

Kak roBopuoch Bbilwe, TN ayTeHTUPMKALMM 061aCTU MPUMEHSAETCA TONbKO B TOM C/Iy4ae, eC/IM ayTeHTUdMKaLmMs Bblia MONHOCTbIO OTK/IIOYEHa Y
nHTepdeiica, Yepes KOTOPbIi OCYLLECTBAAETCA NPUEM U Nepesaya NaKeTos.

Mo3BONAET aKTUBMPOBATb ayTEHTUDMKALMIO 415 BUPTYAsIbHBIX KaHANOB.

"A.B.C.D/<0-4294967295>" — npeHTndmKaTop 061acTu, Yepes KOTopyto ByaeT nposieraTb BUPTYasbHbIN KaHa.

"A.B.C.D" - vpeHTUdMKaTOp mapLupyTnsaTopa ABR, ¢ KOTOpPbIM yCTaHABNMBAETCA 3TOT BUPTYaAbHbIW KaHa.
"authentication-key AUTH_KEY" —no3BOAsET yCTaHOBUTL NPOCTYIO Mapo/ibHyto ayTeHTUdMKaumio. "AUTH_KEY" — naponb.
"message-digest-key <1-255> md5 KEY" — M03BonseT yCTaHOBUTbL ayTEHTUOMKALMIO C UCNONb30BaHUEM LMDPOBOTO KtoYa.

® KEY"— ceKkpeTHbli Katod MD5.

® "<]1-2555" — NOpALKOBbI HOMEP CEKPETHOrO KAtoya. To ecTb, A8 AaHHOMO KaHana uam uHTepdeica MOKHO YCTaHOBUTb 40 255
CEeKpeTHbIX Katouelt. 1A nepeaayn NakeTos MapLupyTusaTop 6yAeT MCnonb3oBaTh NOCAEAHUI U3 YCTAHOBEHHbIX Kntoyeid. Mpu
npveme NakeToB MapLIpyTU3aTOP BYAET MCMONb30BaTh K/OY C TEM Xe NMOPALKOBbIM HOMEPOM, KOTOPbIM MCMob30Bana nNepesatoLan
CTOpOHa.

YcTaHaBNMBAET OTHOWEHUA CMEXHOCTU MEXAY MapLIpyTU3aTOPamMmM NPU UCNOIb30BAHWUM BUPTYaA/IbHbIX KAHAN0B.

® "A.B.C.D/<0-4294967295>" — npeHTudunkatop 061acTy, Yepes KOTopyto 6yaeT nposieratb BUPTYyanbHbIA KaHas.

® "AB.C.D"-wnaeHTdMKaTOp MaplupyTnsaTopa ABR, C KOTOPbIM yCTaHaBNMBAETCA ITOT BUPTya/ibHbIN KaHan.

® "(hello-interval [retransmit-interval [transmit-delay | dead-interval)" — napameTpsbl, onpegensiowme 3Ha4eHUsA MHTepPBanos, NnogpobHee cm.
noapasgaen "Pexum config-if".

® "<1-65535>"—3HauyeHue yKa3aHHOTO MHTEPBasa B CEKYHAAX.
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Title

abr-type
(cisco[ibm|s
hortcut|sta
ndard)

N3meHeHne moaenu ABR. MapwpyTtusatop OSPF nogaepxusaet yetbipe mogenu ABR:

® 'cisco"”— maplpyTusatop byaet cumtatb cebsa ABR, eCnm OH MMeeT HECKOJ/IbKO KaHasloB K CETAM PasHbIX 061acTeit v XoTa Bbl 0gHa U3 3TUX
obnacreli ABnAeTcA MarucTpanbHoM. Mpu 3TOM KaHan K marmcTpasbHOM 061acT foNKeH BbiTb aKTUBHBIM (peanbHo paboTatowmm).

® 'ibm" - aHanornuHa mogenu "cisco", Ho KaHan K MarucTpasnm MOXeT BbiTb M HEaKTUBHbIM.

® 'standard"— mapluipyTU3aTOP MMEET HECKOJ/IbKO aKTUBHbIX KaHa/10B K pa3HbiM 061acTam.

® shortcut”— aHanormuHa "standard", HO B 3TOW MOAEIM MapLIPYTU3ATOPY Pa3PELLAETCA UCMONb30BaTb TOMONOTUIO HE MaruCTPanbHbIX
NOAKNIOYEHHbIX K HEMY 0BnacTel Ana NOCTPOEHUA MeK061aCTHbIX MapLLIPYTOB, NPOeraloLwux Yepes Takme 061actu (3ambikaHue
MapLIPyTOB MOMMMO MarucTpanm).

NoapobHoe onucaHue pasnnMunin mexxay mogenamu "cisco" n "ibm" moxkHo nonyuntsb 8 RFC 3509. Moaensb "shortcut" nozsonset ABR BHOCUTb
MapLUpyTbl Mmexay 061acTAMM, OCHOBbIBAACH HA TOMOIOTUM NOAKAIOYEHHbIX K TAKOMY MapLLpyTU3aTopy 06aacTeid, a He Yepes MarucTpanbHyto
061acTb, CNN TaKMe MapLLPYTbl OKA3bIBAOTCA «AeLIeBNe» MarucTpanbHbiX («3aMblikaHWe» MapLLIPyTa Yepes He MarncTpanbHyto 06aacTb).
NoapobHocTu pexknma "shortcut"” MoXKHO y3HaTb B AOKyMeHTe ospf-shortcut-abr-02.txt

Pexxum config-if

authenticati
on-key
AUTH_KEY
[A.B.C.D]

message-
digest-key
<1-255>
md5 KEY [A.
B.C.D]

authenticati
on

(null[ messa
ge-digest) A.
B.C.D

dead-
interval <1-
65535> [A.B.
C.D] hello-
interval <1-
65535> [A.B.
c.D]

[ina npenoTBpalleHns HECAHKLMOHUPOBAHHOIO MOAKNOYEHUA MapLLPYTM3aTOpoB K cucTeme OSPF 1 npoBepKu NOA/IMHHOCTU OTNPABUTENA
BXOAALMX NAKeToB. [JaHHbIi MapameTp no3BO/AET YCTAHOBUTb NPOCTYHO MAapOJIbHYIO ayTEHTUUKALMIO. AKTUBMPOBATL ayTEHTUGUKALMIO MOXKHO
OTAE/IbHO ANA KaXKA0ro U3 KaHaN0B NOAK/YEHHbIX K ceTeBOMY MHTepdeicy nnmn Ha Becb nHTepdeiic. Mo ymonyaHuio ayTeHTUdMKaLma
OTK/IIOYEHa.

® "AUTH_KEY"-naponb.
® "[A.B.C.D]" - npeHtuduKaTop KaHana (8 popmate IP-agpeca), 419 BKAOUEHUA ayTEHTUPMKALMM Ha KOHKPETHOM KaHane.

Mo3BoNAET yCTaHOBUTbL ayTEHTUDMKALMIO C UCMO/b30BaHUEM LUbPOBOro KAtoya.

® "KEY"— ceKpeTHblit Koy MD5.

® "[A.B.C.D]"— naeHTUdMKATOP KaHana, ANA BKAKOUYEHMA ayTEHTUOUKALMM Ha KOHKPETHOM KaHane.

® "<1-255>" — NOpPAAKOBbIA HOMEpP CEKPETHOrO KAtoya. To ecTb, A8 AAHHOMO KaHana unm uHTepdeinca MoKHO YCTaHOBUTbL A0 255 CEKPETHbIX
KAtoYei. na nepegayv nakeToB maplupyTrsaTtop 6yAeT MCno/ib30BaTb NOCAEAHMI U3 YCTAHOBAEHHbIX K/todeit. Mpu npueme nakeTos
MapLpyT13aTop ByaeT UCNONb30BATH K/HOY C TEM Ke NMOPSAAKOBbIM HOMEPOM, KOTOPbI UCNO/Ib30Basa NepeaatoLlan CTOPoHa.

[aHHaa KomaHAa NO3BONAET BKAOUUTL (pespeLuwa) TOT WU UHOWM pexum ayTeHTMd}MKaLI,MM nocne yCtTaHOBKU eé napameTpos.

®  "null" — npUHYAUTENbHOE OTKAIOYEHWE ayTEHTUGMKALMM, OTCYTCTBME ITOrO NapameTpa aKTUBUPYET NPOCTYIO NapOo/bHYIO ayTEHTUbMKALMIO.
® "message-digest" — ayTeHTUdUKaLMA C UCNONb30BaHMEM LMPOBOro KtoUa.
® "A.B.C.D"—upeHTUPMKATOP KaHaNa, ANs KOTOPOro ayTeHTUdUKaLumua byAeT aKTUBMPOBaHa.

Ecnu KaHanbl CBA3W K OQHOMN 1 TOW e ceTh nmetoT bonee 04HOTO MapLUPyTU3aTopa, TO MeXAY HUMM YCTaHaBANBAOTCA OTHOLLEHUA CMEXHOCTU
B LLeNIAX CUHXPOHM3aL MK 6a3 faHHbIX aHOHCOB KaHanoB 061acTu, K KOTOPOI NPUHAANENKUT 3Ta ceTb. Kpome TOro, ceTb, K KOTOPOI NOAK/IOYEHDI
60/1ee 0AHOrO MapLLIpyTU3aTOPa, ABNAETCA TPAH3UTHOW CETbIO U, €C/IM 3Ta CETb UMEET TOMOJIOTUIO He "TOYKa-TOYKa", TO OHa ABMAETCA aKTUBHLIM
obbekTom OSPF (MOXeT aHOHCMPOBaTb CBOM KaHasibl K MapLipyTM3aTopam). ®YHKLMM NO aHOHCMPOBAHMIO KaHa/I0B CETU BbINOJIHAET TaK
Ha3blBaeMbli1 BeAyLLMIA MapLIPYTU3aTOP, KOTOPbIN BbIGUPAETCA U3 YMCNA NOAKNOUEHHDBIX (M paboTaloLmMX) K AaHHOW

ceTvt OSPF mapLupyTM3aTOpoB Ha OCHOBAHUM UX NPUOPUTETOB, MAEHTUDMKATOPOB U IP-aapecos ceTeBbIX MHTEPdENCOB, KOTOPLIMU OHU K AaHHO
ceTv noAKAtoYeHbl. A noaaep:KaHUA OTHOLEHNI CMEXHOCTU U CUHXPOHWU3aLMM MapLIPYTU3aTOP UCMOJ/Ib3YeT CreLMabHble MPOTOKO/b,
napameTpbl pPaboTbl KOTOPbLIX AO/KHBI BbITb MAEHTUYHBI Y CMEXKHbIX MapLIPYTU3aTopoB (coceaeit). K Takum napameTtpam oTtHocATea "hello-
interval" —nHTepBan BpemeHU Yepes KOTOPbI MapLIpyTU3aTop oTnpasaseT cneaytowwmin "hello-naket" n "dead-interval” —vHTepsan BpemeHu, B
TeyeHue KOTOPOro OT coceaa A0/XKeH bbiTb NosiydeH xoTa 6bl oamH "hello-nakeT", No McTeueHMM 3TOro BpeMeHU CoceaHNt MapLIpyTU3aTop
MCKNIOYaEeTCA U3 CrUCKa cocepent.

Mo ymonuanuio, "hello-interval” paseH 10 cekyHAaam, a "dead-interval” paseH 40 cekyHaam. [laHHble KOMaHAbI NO3BO/AIOT YKa3aTb Apyroe
3HaYeHMe 3TUX NapameTpoB A1 Kakoro-nnbo cetTeBoro MHTepdelica.

® "<1-65535>"—onpeaenser BpEMEHHON MHTEPBA B CEKYHAAX.

® "[A.B.C.D]" - onpeaensieT naeHTMGUKaTOp KOHKPETHOrO KaHana, ecan TpebyeTcs MHAMBMAYaIbHaA HACTPOVKa 3Toro napametpa. Ecam atot
napameTp He yKa3aH, To BbI6paHHbI napameTp 6yAeT yCTaHOB/EH Ha TEKYLUMIA ceTeBOM nHTepdeic, A4nA KOTOPOro BbIMONHAETCA PEXKUM
OSPF configure-if, n no6oi kKaHan, NnpuHagnexalwmii natepdeiicy, byaeT UMeTb Takoe 3HaYeHMe aHHOTO NapamMeTpa, eCv OHO He
YCTaHOBJ/IEHO AJ1A 3TOTO KaHaNa UHANBUAYANbHO.
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Title

priority <0-  T103BO/NIAIET YCTAHOBUTL MPUOPUTET MapLUPYTU3aTOPa Ha AaHHOM UHTepdelice. Kak roBOpMaOCH BbILlE, OAMH U3 MapLIPYTU3aTOPOB,

255> [A.B.C. = NOAK/IIOYEHHbIX K OAHOI CETH, aBTOMATHYECKM Bbibupaetca Beaylmm (DR), pyKOBOACTBYACH TPEMsA napameTpamu (Ha3HaYeHHbI

D] npuopu1TeT, 3Ha4YeHus naeHtTudukaTopa u IP-agpeca mappyTusatopa), Bbibopbl pesepBHOro mapLupyTmsatopa (Backup) ocywiectsasiotcsa no
TEM Ke NPUHLMNAM, 4TOo U BbIGOpbI Beaylwero. ECM yCTaHOB/IEH MPUOPUTET MapLUPyTU3aTopa A5 KaHana, To UMEHHO ero 3HaueHwve byaert
MMETb PeLwaLmil BeC Npu BbIGopax BEAYLLEro MapLIpyTM3aTopa ceTv. ECAv npuopuTeT MapLipyT3aTopa He yCTaHOB/EH, TO Ha pPe3y/ibTaTbl
BbIGOPOB OKA3bIBAIOT BAMAHMWE TO/ILKO 3HaYeHUs aeHTMdUKaTopa v IP-agpeca mapLipyTsaTopa B paccMaTpuBaeMom CeTu.

® "<0-255>"—3HayeHne npuopuTeTa. Yem Bbllle 3HaYeHUe NpMopuTeTa, Tem 60/blue WaHCOB Y 4aHHOTO MapLUPYTM3aTopa CTaTb BeAyLMM

[ANA faHHOW ceTu. Ecau e ycTaHOBUTb NPUMOPUTET PaBHLIM HY/KO, TO MapLIPYTU3aTop He ByaeT BbiI6paH BeAYyLMM HU NPU KaKUX
obcToATeNbCTBAX.

"[A.B.C.D]" —naeHTUdUKATOP KaHana, aHaNOTMYHO NPeablAyLLIMM NapameTpam, NPUOPUTET MOXKHO YCTaHOBUTb KakK MHAMBUAYANbHO
KaKAoMYy KaHany Ha uHTepdeiice, Tak U 415 BCero MHTepdeica B LeNOM (ecau 3TOT apryMeHT He yKasaH).

retransmit- | M03BONSAET aAMUHUCTPATOPY MapPLLIPYTU3aTOPa U3MEHUTb NEPUOLMYHOCTb NOMLITOK NEepeAayn HeNMoATBEPKAEHHOro nakeTa (retransmit) gns

interval <3- | KoHKpeTHOro uHTepdeiica u/unm kaHana atoro HTepdeiica. NMpotokon OSPF TpebyeT, 4yTobbl 6a3bl AaHHBIX KaHA0B BCEX MapLIPYTU3aTOPOB

65535> [A.B. opHoli 061acTh 6biAn AEHTUYHDI. [1ns 3Toro ocywectsasetca obmeH MHGOPMaLMein 0 COCTOAHMM KaHAN0B MEXAY MapLUpPYTU3aTOPaMMU SaHHOMN

C.D] 061acTu. nA ymeHblUeHUa ceTeBoro Tpaduka mapLupyTM3aTopbl 06MEHMBAKOTCA U3MEHEHUAMM O COCTOAHUM KaHAN0B He KaxKabll C KaXapIM, a
Kaxaplit ¢ Beaywmm (DR) u ¢ pesepBHbIm (BDR). Mpu cMHXpOHM3aLmMK 633 faHHbIX MapLLpPYTU3aTOPbl 06BMEeHMBAKOTCA ONUCAHUAMMU 6a3 AaHHbIX
no npuHuuny "master-slave", ncnonbsys WMpoKoseLaTesbHble IP-nakeTbl. Mprem KaXKAoro naketa Npu 3STOM A0/IKeH 6biTb NOATBEPKAEH
NPOTVUBOMO/OXKHOW CTOPOHOW. B cnyyae oTcyTCTBUA NOATBEPKAEHUA, NEpeAatoLLan CTOPOHa MPOU3BOAWT NOBTOPHbIE Nepeaayu
HenoATBepPKAEHHOro nakera.

® "<3-65535>"—uHTepBas NOBTOPHbIX NOMbITOK Nepeaaqn, yKa3biBaeTca B CEKyHAaX.

® "[A.B.C.D]" —wnaeHTuduKaTop KaHana.

transmit- M03BONAET YCTAaHOBUTL W PEryIMPOBaThb ANA KaX40ro MHTepdelica pasmep 3aAepXKK 0 Hauana NpoLecca CUHXPOHW3aL MK 6a3bl AaHHbIX
delay <1- MapLIpyT#3aTopa CO BCEMM CoCeaAaMM.

65535> [A.B.

(o))} ®  "<3-65535>"—3HaueHue 3a4epKKU B CeKYHAAX.

® "[A.B.C.D]"—wnaeHTuduKaTop KaHana.

cost <1- Mo3BonsaeT onpeennTb MeTPUKY (CTOMMOCTb) KaHaNoB, NPUHAANEKALLNX KaKOMY-MB0 MHTepdeiicy.
65535> [A.B.
c.D] ®  <1-65535>—3HaueHNe METPUKU.

L]

"[A.B.C.D]" —IP-agpec ceTeBoro uHTepdeiica B nogceTy (agpecat kKaHana). ECiv aToT napameTp He yKasaH, TO A4/ toboro KaHana,
OTHOCALLErocs K AaHHOMY GU3NYECcKoMy MHTepdeNiCy, BHE 3aBUCMMOCTM OT agpecyemMoi noaceTy, byAeT ycTaHOB/IEHa yKa3aHHas
CTOMMOCTb (MeTpuKa).

network Mo3B0NIAET YKa3aTb TN PACCbIIKM B CETU NOAKIOYEHHOW K AaHHOMY UHTepdecy:
® "broadcast" —onpefenser paccbiiKy Mo WMPOKoBeLaTenbHbIM IP-agpecam.
® "mesh" —onpegenseT agpPecHyIo PacCbiKy B CETAX C NEPeMeHYMBOMN TONoorne.
® "point-to-multipoint" — onpeaensieT aApPecHyo PaccbiiKy B CETAX "TOYKa-MHOroTouKa".
(]

"point-to-point" —onpeaenaeT aApPECHYIO PaCcCbIIKy B CETAX "TOYKa-TOYKa".

description MNo3BonfeT 406aBUTb CUMBOJ/IbHOE ONKCcaHue UHTepdeiica.

mtu <40- Mossonaet onpegennts pasmep MTU.
65535>

Pexxum OSPF config-route-map
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Title

match Mo3BoNAET ycTaHaBAMBATb YCNOBUE COOTBETCTBUA MMNOPTUPYEMOTO MapLupyTa. [1ns oAHOW 3anMcK JOMNYCKAeTCA yCTaHaBAUBATh HECKOIbKO
address[(<1- | pa3snnyHbIX yCI0BUI. ECIM 334aHO HECKO/IbKO YC0BUIM, TO OHW 06beaMHATCA No npasuay "un'".

199>[<1300

-2699 ® ‘"address" — cooTeTcTBME MO agpecaty, ycnosue GyAeT BbINONHEHO, €C/IM COOTBETCTBYIOLLMIA NapamMeTp MapLupyTa NPUHALNEKUT
>[WORD)] YKazaHHOMY GUNBTPYIOLLEMY CMIUCKY MO COOTBETCTBYHOLLLEMY 3TOMY TUMY CUCKA NPaBuy. YKa3biBaeTCA CCblIKa Ha:

|prefix-list ® "<1-199>[<1300-2699>| WORD" — Homep unmn ums cnucka gocryna ("access-list");

WORD] ®  "prefix-list WORD" — ums cnucka npeduKcos.

Jinterface ® ‘"interface WORD" — cOOTBETCTBME MO CETEBOMY MHTEPPEICY, KOTOPOMY NPUHAANEKUT MapLpyT, "WORD" — ums untepdeiica.
WORD [next ® "next-hop" — cooTseTcTBME MO IP-aApecy cneaytowero y3aa, CCbl/IKM yKasblBaloTCA B TOM e GopmaTe, YTo 1 A/1s COOTBETCTBUA MO agpecary.
-hop[(<1-

199>[<1300

-2699

>[WORD)

| prefix-list

WORD]

set metric M03BONSAET YCTAHOBUTL 3HAYEHMA U/UAN TUN METPUKM KaHana, 06pasyemoro 13 3Toro MapLupyTa, eC/iM MapLLPyT OTBEYAET BCEM YCNOBUAM
<0- 3anucu.

4294967295

>[metric- ®  "metric <0-4294967295>" — ycTaHOBWTb 3HaueHne meTpuku ot 0 o 4294967295.

type (type- ®  "metric-type (type-1[type-2)" — ycTaHOBUTb TUN METPUKM OIS BHELUHErO KaHana.

1/type-2)

on-match Mo3BonAeT onpeaenvTb cLeHapuii anbHENLWEro NoBeAEHWS, ECN 06BbEKT COOTBETCTBYET BCEM YC/I0BUAM 3anNUCH.

(goto <1-

65535>) ® "on-match next" — NPOCMOTP NPOAO/IKAETCA C 3aNUCKH, HEMOCPEACTBEHHO CeAYIOLEN 3a TeKyLLe;

[next ® "on-match goto <N>"— npocmoTp 3anucei NPOLONKAETCA C 3aMnCK C HOMEPOM pPaBHbIM "N, HO He MeHbLUEe, YeM HOMEP TeKyLLEeN.

O6beKTbl punbTpaLum
Cnucku gocryna
[na co3paHna unm n3meHeHUa CNUCKOB A0CTyna mappyTusatopa OSPF npegHasHayeHbl cneaytoliue napameTpbl pexkuma "config”.

CTaHAaPTHbIN CNUCOK:

access-list (<1-99>| <1300-1999>) (deny|pernmit) A B.C.D A B.CD

"(<1-99>[<1300-1999>)" — npeHTUdUKaTOp Cnmcka.
"(deny[permit)" — peweHne oTEPOCUTL/NPUHATB.
"A.B.C.D A.B.C.D" — npnana3soH agpecoB B dopmate "<3HaueHue> < macka 3HaueHus>"
KomaHga cosgaeT onepaTop B CTaHAAPTHOM CMMUCKe J0CTyna. 3Ha4YeHVe N Macka onpeaensatoT AnanasoH (ycnosue) onepatopa. Hanpumep, 4tobbl ykasaTtb

LmanasoH IP-aapecos o1 "192.168.12.0" po "192.168.12.255", HeobxoAMMO yKa3aTb 3HayeHue "192.168.12.0" c mackoii "0.0.0.255". ins AnanasoHoB
o603Havatowwmx ntoboe 3HaveHue (0.0.0.0 255.255.255.255) npeaycmoTpeHo Katouesoe cnoBo "any". MpuBeLeHHbIe HUXKe KOMaHAb! - TOKAECTBEHHbI.

OSPF(config)# access-list 1 permt 0.0.0.0 255.255. 255. 255
OSPF(config)# access-list 1 pernmit any

[nA yKaszaHuA AManasoHa COCTOALLEro M3 e4MHCTBEHHOMO 3HAaYEHUA, JOMYCKAeTCA NPUMEHATb Katouesoe cnoso "host”. MpuseaeHHble HUXe KOMaHAbl — ToXAecTse
HHbI.
OSPF(config)# access-list 1 permt 192.168.12.150 0.0.0.0

OSPF(config)# access-list 1 permt host 192.168.12.150

PacLUMPEHHbIN CNUCOK:

access-list (<100-199>| <2000-2699>) (deny|pernmt) ip AB.CDABCDABCDABCD

® "(<100-199>[<2000-2699>)" — naeHTUdUKATOP CNMCKa.
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"(deny[permit)" — peweHune oT6POCUTL/NPUHATD.
"A.B.C.D A.B.C.D" — amMana3oH afpecoB UCTOYHMKA.
"A.B.C.D A.B.C.D" — nmMana3oH afpecoB Ha3HaYeHus.

MMeHOBaHHbIV CNUCOK:

access-list WORD (deny|pernit) A B.C. D Mexact-match

"WORD" — npeHTuduKaTop cnmcka.

"(deny[permit)" — peweHne oT6POCUTL/MPUHATD.

"A.B.C.D/M" - npana3soH afpecos.

"exact-match" — yka3biBaeTca B cnyyae TpeboBaHMA NONHOro paBeHCTBa NapameTpa AManasoHy.

B c/ly4ae MMEHOBAHHOIO CNUCKa UaeHTUdUKATOP NpeacTaBaseT coboit NPoM3BOAbHOE COYeTaHNe CMMBOOB. [lMana3oH 3HaYeHUI yKa3bIBaeTCA B BUAE "<3HaueHue
>/<pnnHa macku>". lns anmanasoHa nto6bix 3HaveHuin napametpa (0.0.0.0/0) Tak e 4OMyCKaeTca NPUMEHATDL Katouyesoe ¢1oBo "any".

Cnucku npeduKkcos

prefix-list WORD seq <1-4294967295> (deny|permt) A B.C D M ge <0-32> | e <0-32>

"WORD" — ngeHTuduKaTop cnmcka.

"seq <1-4294967295>" — nopALAKOBbI HOMEP.

"(deny[permit)" — peweHne oTEPOCUTL/NPUHATL.

"A.B.C.D/M" - npana3oH afpecos.

"exact-match" — yka3biBaeTca B cnydae TpeboBaHMA NONHOroO paBeHCTBA NapameTpa AManasoHy.
"ge <0-32> le <0-32>" — pana3oH AONYCTUMBbIX 3HAYEHUI AJIMHHbI MACKMK.

Mpumepsl
HasHauum mapupyTusaTtopy uaeHTudumrkartop "192.168.103.36" B pexkume OSPF(config-router).

OSPF(config-router)# router-id 192. 168. 103. 36

OTMEeHUTb Ha3HauYeHWe naeHTUPMKaTOpPa MOKHO MCMONb30BaB Npedukc "no".

no router-id

B MMEeHOBaHOM CMMCKe YKaXKeM pelueHue oTOpoCcuTb NaKeT ana auanasoHa IP-agpecos ot "192.168.12.0" po "192.168.12.255", pna aToro HEO6XOAMMO YKa3aTb
3HaueHue "192.168.12.0/24". A Tak:Ke pelleHne NPUHUMAaTb NakeTbl OT BCEX OCTa/IbHbIX aAPECOB.

OSPF(config)# access-list TestListl deny 192.168.12.0/24
OSPF(config)# access-list TestListl permt any

BK/OUMM aHOHCMPOBaHME MAPLIPYTU3AaTOPOM BHYTPEHHEro KaHana K cetn "192.168.103.37/24" HaxoasLLeica B MarnucTpanbHoi obnactu. Huske ykasaHbl ABa
cnocoba peanusauumn AaHHOW 3adaun.

OSPF(config-router)# network 192.168.103.37/24 area 0.0.0.1
OSPF(config-router)# network 192.168.103.37/24 area 1
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BbiBEAEM Ha 3KpaH MHHOPMALLMIO O COCTOAHWUM COoCesen.

OSPF> show nei ghbor
Nei ghbor 1D Pri State Dead Time  Address Interface RXnmt L RgstL DBsniL
224.3.94.78 1 Full/Backup 00: 00: 26 192.168.103.36 svi 1l:192.168.1

B Tabnuue NpeAcTaBeHbl CAedytolye AaHHble:

® "Neighbor ID" — npeHTUOMKATOP MapLIPyTU3aTOPa, ABNAIOLLErOCA COCEAHUM;

® "'pri"— npuopurer;
® "State"— Tekyliee cocTosHMe/cTaTyC.

®  B0O3MOMKHbI CNlefytoLye COCTOAHUA

® "/njt"— ycTaHOBKa CBA3N MEXAY MapLLIPyTM3aTOPamMm - HeAaBHO Bbln NPUHAT NakeT "Hello oT cocega”, ¢ KOTOPbIM eLue He OpraH130BaHa

[IBYXCTOPOHHSAA CBA3b;
"2-Way" — mexpy coceafamm yCTaHOB/IEHA ABYCTOPOHHASA CBA3b, obecneunsatowan paboTty npotokona "Hello", c 3Toro cocTosHUA HaunHaeTca
OpraHv3aLmMa OTHOLWEHWUI CMEXHOCTH;
"ExStart" — nepBblil 3Tan OpraH13aLLMmn OTHOLIEHWUI CMEKHOCTH, 06eCcneymBaloLLMi COrnacoBaHne PeXKMMOB BeayLLnii/BELOMbIA;
"Exchange" — B 3TOM COCTOAIHMM MapLLIPYTM3aTOP OCYLLECTBAAET NepeAady coceay cBoei 6asbl 4aHHbIX KaHANO0B;
"Loading" — B 3TOM COCTOAHMM OCYLLECTBAAETCA CUHXPOHU3ALMA AaHHbBIX, KOTAa coceay NepesatoTcs NakeTbl 3aNpocoB A/1A NONYYEHUA HOBbIX
ONMCaHWUi KaHanoB, KOTopble BblM 06HaPYXKeHbl (HO eLLe He monyYeHbl) B coctoaHun "Exchange”;
"Full" —ycTaHOBNEHWE NONHOW CMEXKHOCTM C COCEIOM U 3aBepLUEeHMe TEKYLLLEro NpoLecca CUHXPOHMU3aLMm 6a3 AaHHbIX aHOHCOB KaHANOB.
®  TeKyLmit CTaTyC MOKET MPUHUMATb CEAYIOLLME 3HAUYEHNA:

® "DR"- mapwpyTnsaTop 6bia BbIGpaH BeAYLLMM MapLIPYTU3aTOPOM CETH;

® "Backup"— mapupyTtusatop 6bin BbIGpaH pe3epBHbIM;
.

"DROther" — mapwpyTnusaTop ABAAETCA 06bIUHbIM (HEe BeAYLWMM N HE Pe3epBHbIM).

"Dead Time"— ocTaBLieecs BpeMa OXKUAAHUA NaKeTa, NOATBEPKAAOLLETO NPUCYTCTBUE COCEAa;

"Address" - IP-agpec cocena;

"Interface" — ceTeBol MHTepdEIiC MapLIpyTU3aTopa, Yepes KOTopbI NponssoauTca obmeH cnyxkebHol nHbopmaLmel ¢ cocefom;
"RXmtL" — Konn4ecTBO NOBTOPHO OTNPABAEHHbIX (retransmit) 3anuceii LSA;

"RgstL" — KONMYecTBO OTNpaBAEeHHbIX 3anucei LSA;

"DBsmL" — konn4ecTBO OTNPAB/EHHbIX 3anucei LSA summary.

BbiBog, 6a3bl A@aHHbIX KaHaN0B, KOTOPbIE bblNM 3aAB/IEHbI TPAH3UTHBIMM CETAMM, PYHKLIMIO @aHOHCUPOBAHMA Y KOTOPbIX BbINONHAET MapLIPyTA3aTOP C
naeHTuoukatopom "192.168.45.107".

OSPF> show dat abase network adv-router 192.168.45.107
OSPF Router with ID (192.168.151. 10)
Net Link States (Area 0.0.0.0)
Net Link States (Area 0.0.0.1)
LS age: 473
Options: Ox2 : *|-|-|-|-]-]E*
LS Fl ags: O0x6
LS Type: network-LSA
Link State ID 192.168.15.1 (address of Designated Router)
Advertising Router: 192.168.45.107
LS Seq Nunber: 80000001
Checksum 0x9148
Length: 32
Net wor k Mask: /24
Attached Router: 192.168.45.107
Attached Router: 192.168.151.1
Net Link States (Area 0.0.0.2)
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BblBeAeMm Ha 3KpaH TabanLy MmapLpyToB MCMNob3ya KomaHay “show route".

OSPF> show route

—=========== (OSPF network routi ng tabl e ============

NIA1.1.1.1/32

NIA1.1.1.2/32

N 4.7.8.0/ 24

NITA9.1.1.0/24

N I A 192. 168. 0. 0/ 24

N 192. 168. 15. 0/ 24

N I'A 192.168. 80. 0/ 24

N 192. 168. 151. 0/ 24

N I A 192. 168. 152. 0/ 24

N | A 195. 38. 45. 64/ 26

[3] area: 0.0.0.1

via 192.168.15.1, ethO
[2] area: 0.0.0.1

via 192.168.15.1, ethO
[2] area: 0.0.0.1

via 192.168.15.1, ethO
[12] area: 0.0.0.1

via 192.168.15.1, ethO
[3] area: 0.0.0.1

via 192.168.15.1, ethO
[1] area: 0.0.0.1
directly attached to ethO
[12] area: 0.0.0.1

via 192.168.15.1, ethO
[1] area: 0.0.0.1
directly attached to ethO
[2] area: 0.0.0.1

via 192.168.151. 10, ethO
[2] area: 0.0.0.1

via 192.168.15.1, ethO

—=—=—========= QOSPF router routi ng tabl e =============

R 192. 168. 151. 10

R 195. 38. 45. 107

============ (OSPF ext ernal
N E2 192.168. 200. 0/ 24

[1] area: 0.0.0.1, ABR ASBR
via 192.168.151.10, ethoO

[1] area: 0.0.0.1, ABR

via 192.168.15.1, ethoO

routing table ===========
[1/7] tag: O
via 192.168.151. 10, ethoO

B Tabnuue npeAcTaBeHbl CAedytolye daHHble:

® Tabauua ceteit (OSPF network routing table) — pasgen cogep»uT CNMCOK NOYYEHHbIX MapLWPYTOB 40 BCEX AOCTUMKMUMBIX CETEMN (MM arpermpoBaHHbIX
[Omana3oHoB obnacteit) cuctembl OSPF. MpusHak "/A" B CTpOKe 03HaYaeT, YTo aApecaT MapLIpyTa HAaXoaMUTCA B 061aCTH, K KOTOPOW AaHHbIN

MapLwpyTU3aTop He NOAKNIOYEH, TO €CTb, 3TOT NYTb ABAAETCA MeXK0o61acTHbIM Unn MeXA0OMEHHbIM (inter-area path). B KBaApaTHbIX cKobKax YKa3blBaeTcA

CyMMapHas MeTpMKa BCEX KaHaN0B, Yepes KOTOopble NposieraeT nyTb K 3ToM ceTu. Mpedukcom "via" 0603HauaeTCA MapLLpyTU3aTOP-LWI/03 — NEPBbINA

MapLIpyTM3aTop Ha NyTu K agpecaTty (next hop).

Tabauua nyTeit 40 rpaHUYHbBIX MapLLpyTM3aTopos obaactu (OSPF router routing table).
Tabavua BHEWHMX MapLUPYTOB — NyTel A0 aApecaToB BHELWHMX KaHanos cuctembl OSPF (OSPF external routing table). MpusHak "E2" yka3biBaeT Ha TMN

METPUKM BHeLIHero KaHana ("E1"- pna meTpuku Tuna 1, "E2"— ana meTpukm Tuna 2). MeTpuka maplupyTa Ana BHEWHWUX NyTen yKasbiBaeTca B popmate

<MeTpMKa NyT1 [0 MapLIPYTU3aTOPa, 3aABMBLLETO STOT KaHaN>/<METPUKa CamMoro KaHana>.

Co343aMM KOHOUIypauuio, B KOTOPOW MapLipyTusaTopy 6yaeT ykazaHO aHOHCUPOBaTb BHELIHME KaHaslbl, 06pa3oBaHHble U3 MapLUpyToB TUNa "connected"
CUCTEMHOM TabAULLbI MAaPLIPYTU3ALLIMKM C METPUKOM TMNa 2. Mpu 3TOM, eCAU agpecaT 3TOro maplupyTa — noaceTsb ¢ IP-agpecom "192.168.103.37/24", To
o6pasoBaHHbIN KaHan ByaeT UMeTb MeTpUKY 7, Ntoboii Apyroii agpecaT He NPUBEAET K aHOHCUPOBAHUIO BHELLHETO KaHazia K Hemy.

OSPF(config)# access-list ANYNET pernit any

OSPF(config)# access-list net200 pernmit 192.168.103.37/24

OSPF(config)# route-map MAP pernmit 10
OSPF(confi g-rout e-nap)# match address net 200
OSPF(confi g-route-nap)# set netric 7
OSPF(confi g-route-map)# route-map MAP deny 11
OSPF(confi g-route-nap)# match address ANYNET
OSPF(confi g-route-nmap) # router

OSPF(config-router)# redistribute connected route-nmap MAP
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