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4. MPOTOKOJ1bI MAPLLPYTU3ALIUA RIP U BGP-4

4.1. KpaTkue Teopetuyeckme ceepeHms

Mapwpymuzayus (Routing) — 3T0 Tporiecc mepeMeIIeHus makera
OT UCTOYHHKA K PUEMHHUKY Yepe3 CeTh Iepejauu JaHHbIX.

Mapwpymuzamop (Router) — 310 yCTpOMCTBO, TIEpearoIiee MmakeT
B HY>XHOM HaIlpaBlIeHHH (depe3 HYXHBIH mHTepdeiic). B TepmunHoio-
run [ETF mapmpyTtrsarop HazpiBatoT Takxke noio3 (Gateway). 1o Tek-
CTY MOCOOHSI MapIIPyTH3aTOp HA3BIBACTCS POYTEPOM.

Mapwpymuzupyemoiii npomoxon (Routed Protocol) cymiectByer
B K&)XXJIOM poyTepe IS Iiepe/lauy TaKeTa B Hy>KHOM HallpaBJICHUH.

HyxHoe HampaBiieHHE Tiepeladud poyTep ONpeleisieT Ha OCHOBA-
HUM TaOIuIbl Mapmpytuzauuu. Tabauyer mapupymusayuu (Forward-
ing Tables) popMupyroTCs NPOTOKOIAMH MAPIIPYTH3ALUH

Ilpomoxon mapwpymusayuu (Routing Protocol) — ato pacnpene-
JIEHHBIM MPOTOKOJ, paboTalomuii KOOPAMHUPOBAHHO C IPYTUMHU PO-
yTepaMH ¢ LENbI0 U3y4eHUs U (HOPMHUPOBaHUS TI00aTBHOTO MpPEACTaB-
JICHUSI CETH HENPOTUBOPEUUBBIM U 3aKOHUEHHBIM criocoboMm. [IpoToko-
JBI MApUIPyTH3AIHMU PA0OTAOT IO AITOPUTMAM MapIIPyTH3AIHH

Ob0bwenHas MaxKCoOHOMUsL ANCOPUMMO8 MAPWPYMU3AyUuU: OJl-
HOIIAaroBble ¥ MHOTOILATOBBIE, CTATHYECKUE U JUHAMHUYECKHE, KJIACCOo-
BbIe M OECKIIacCOBBIC, AUCTAHLIMOHHO-BEKTOPHBIE M COCTOSHHSI CBSI3€i,
BHYTPEHHHUE U BHELIHHUE.

4.1.1. Cmamu4eckas Mapwpymu3sayus

Cratudeckas MapLIpyTH3alMs — BUJ MapIIpyTHU3aLUH, IPH KOTO-
POM MapHIpyThl YKa3bIBAIOTCS B SIBHOM BHJE IPH KOHPHUTYpaunuu
poytepa. Bes mapuipyTH3zanus mpyu 3TOM MPOUCXOIUT 0e3 ydacTHsl Ka-
KHUX-TH00 TIPOTOKOJIOB MapIIpyTH3aLNH.
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[pu 3a1aHUK CTATHYECKOTO MApIIPYTa YKA3hIBACTCSL:

a) anpec cetu (Ha KOTOPYIO MapIIpyTH3UpyeTcs Tpaduk), Macka
CceTH;

0) ampec nutro3a (y3I1a), KOTOPBIA OTBEYAeT 3a JATBLHEUIITYIO Map-
MIPYTU3AIIHIO;

B) METpHKa (MHOT/Ia UMEHYETCs TakXke «IeHOi») MapiipyTa. [Ipu
HAJIMYUU HECKOJIBKMX MaplIpyTOB Ha OJHY M TY JK€ CETh POYTEPHI BbI-
OHparoT MapuIpyT ¢ MUHUMAJILHOH METPHUKOM.

B poytepax Cisco moMHMO METpPHKH s BBIOOpa MpenrnovynTac-
MOTO MapuIpyTa HCIONB3yeTcsl mapamerp «AIMHUHHACTPAaTHBHOE pac-
crosiuue» (Administrative Distance), KOTOpBI XapakTepu3yeT CTEIICHb
MPEANOYTeHNsI ICTOYHHUKA MapuIpyTa (Y pa3HbIX MPOTOKOJIOB MapIIpy-
TH3allUU JaHHBIM MapameTp pasHblif). Uem MeHblle AaHHBIA MOKa3a-
TeNb, TEM WCTOYHUK MapIIpyTa MPeIroYTHTENIbHEH. Y CTaTHYECKHX
MapuipyToB Administrative Distance pasao 1. Y HemocpencTBEeHHO
MOJIKIIFOYCHHBIX ceTerd Administrative Distance pasro 0.

JlocTtonHcTBAa:!

a) JIETKOCTh OTJIQJAKH U KOH(PHUTYPHUPOBAHUS B MAJIBIX CETSX;

0) MrHOBEHHAass TOTOBHOCTH (HE TpeOyeTcsi MHTepBai Uil KOH(H-
T'YpPUPOBaHHS/TIOICTPOUKN);

B) HU3Kasl Harpy3Ka Ha IMPOLIECCOp POyTepa;

T') IPeACKa3yeMOCTb B KaKbIii MOMEHT BPEMEHHU.

Henocratku:

a) OYCHb TUIOX0E MacIITaOMPOBAHHE;

0) HU3Kasl yCTOMYMBOCTH K MOBPEKACHUSIM JIMHUH CBA3H;

B) OTCYTCTBUE JUHAMHYECKOI0 OaaHCUPOBAaHUS HATrPY3KH;

I') HEOOXOIUMOCTh BEICHMS OTAEIbHOW JOKYMEHTAllMH K Map-
mpyTam, npobieMa CHHXPOHHU3AMK AOKYMEHTAlUU U PeajbHBIX Map-
LIPYTOB.

4.1.2. lTpomokon mapwpymusayuu RIP

RIP — aucTaHUMOHHO-BEKTOPHBINA, BHYTPEHHHUI MPOTOKON Map-
HIPYTH3AIWH, UCTIOIB3YIOMNN KOJIMYECTBO XOIMOB B KAYECTBE METPHKH.
Cetu c meTpuxoit 6onee 15 HemocTmxkuMBL. [lo yMOI9aHUIO TPOTOKOI
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pacchuIaeT MIMPOKOBEINATEbHbIE OOHOBICHHS MapUIPyTH3AIHHA KaX-
neie 30 c.

Howmepa noptoB UDP-, IP- 1 MAC-anpeca UCTOUYHUKA U TIPHEM-
HHKa, UCIIOJIb3YeMbIe TIPH MHKANCYIAIUU coobmennii RIP, mokazansl
Ha puc. 4.1.

Bepcuu RIP:

1. RIPv1:

— onpenener B RFC 1058;

— KJIACCOBBIM MPOTOKOJ MapLIPyTU3ALINH;

— IoAACPKMUBACT ABTOCYMMHPOBAHUE MAapUIpyTOB B TIpaHUIC
TIIaBHBIX mojceTel kimaccoB A, B, C.

2. RIPv2:

— omnpenened B RFC 1723;

— OECKJIACCOBBII MPOTOKOJ MapIIPy TH3AIINY;

—noanepxkuaetr VLSM u CIDR;

— MOAJIEP>)KUBACT ABTOCYMMHPOBAHHUE MAapLIPYTOB B TPAHHUILIC
rIaBHBIX HojaceTer kiaaccoB A, B, C;

— OJIEP>)KUBAET ay TEHTH()HUKAIIHIO.

Encapsulated RIPvl Message
Data Link Frame | IP Packet Header |UDP Segment Header| RIP Message (504
Header bytes; Ip to 25 routes)
Data Link Frame
MAC Destination Address = Broadcast: FF-FF-FF-FF-FF-FF
MAC Source Address = Address of sending interface
IP Packet
IP Source Address = Address of sending interface
IP Destination Address = Broadcast: 255.255.255.255
Protocol field = 17 for UDP
UDP Segment
Source Port =520
Destination Port = 520
RIP Message:
Command: ReQuest(1); Response (2)
Version = 1
Address Family ID = 2 for IP
Routes: Network IP Address
Metric: Hop Count

Puc. 4.1. NukancynupoBaHHoe coolIieHne nmpoTtokona RIPv1
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OTm4ns B CTPYKTYpe COOONICHUH pa3HBIX BepcHid mpoTokona RIP
nokaszansl Ha puc. 4.2. Ilepgoe nogoe none 6 cooowenuu RIPv2 — Subnet
Mask Field, xotopoe conepxut 32-OMTHYIO MackKy, KOTopasi BKIIOYEHa
B 3amch Mapmpyta RIP. B pesymsTare poyTtep, MONTydHBIINN OOHOBIIC-
HHeE, OOJIbIIIE HE 3aBUCUT OT MAaCKH TOJICETH TIPHHSBLIET0 HHTepdelica nim
MAaCKH TJIaBHOM CETH MPH ONPENENICHHH MAaCKH TIO/ICETH TSl MapIIPyTa.

IIpasuno onpedenenus macku noocemu ¢ RIPvI. Eciu cets B 00-
HOBJICHWW Mapuipytuzanmu u [P-ampec mpuHsBIIero oOHOBICHUE WH-
Tepdeiica poyTepa SIBISIOTCS MOACETSIMU OIHOU IMIAaBHOM CETH KIIACCOB
A, B wimu C, To K JaHHOU CeTH B OOHOBJICHUU IIPUMEHSIETCS MacKa Io/I-
ceT HHTEpdeiica, HA4Ye MPUMEHSETCS Macka COOTBETCTBYIOMIEH TIaB-
Hoi1 cetn kiaccoB A, B, C. Knaccel nmojcereii npuBeeHs! Ha puc. 3.6.

Bmopoe nosoe none 6 coobwenuu RIPv2 — Next Hop Address.
Next Hop Address ucrnonbsyercsi, 4T00bI HASHTHPHULIUPOBATD JIyUIINI
anpec crnenyromero nepenera (Next Hop). Ecnu B manHOM mone ecth
TOJILKO OJ[HA 3aIHCh, TO ATOT aJIpec UCIOIb3yeTcs Kak agpec Next Hop.
Ecmu mone comepxkut Bce mHynu (0.0.0.0), To ampec Next Hop — aapec
poytepa, oTnpasusLero cooduienue RIP.

Comparing RIPv1 and RIPv2 Message Formats
RIPv1
Bit:|0 718 15 |16 23 |24 31
Command =1 or 2 Version = 1 Must be zero
Address family identifier (2 = IP) Must be zero
2 » IP Address (Network Address)
22 Must be zero
R
Mo Must be zero
Must be zero
Multiple Route Entries, up to a maximum of 25
RIPv2
Bit:|0 718 15 |16 23 |24 31
Command =1 or 2 Version =2 Must be zero
Address family identifier (2 = IP) Route Tag
2 » IP Address (Network Address)
2 E Subnet Mask
Fa Next Hop
Metric (Hops)
Multiple Route Entries, up to a maximum of 25

Puc. 4.2. Pazmnune B coobmenusax RIPv1 u RIPv2
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Tlons coobwenuii RIP:

— Command — moJsile KOMaHBI, €CJIA B ToJIe 1, TO 3TO 3ampoc, ec-
71 2, TO OTBET;

— Version — yka3siBaeT Ha Bepcuro RIP: 1 wmm 2;

— Address Family Identifier — Tum aapeca, 0oObIYHO TIOIEPKUBA-
ercst Tonbko 3amuck AF INET, xotopas paBHa 2 (T.e. UCHOIB3YyETCS
Juig ipotokoda IP);

—Route Tag — Ter mapupyta. IIpeaHazHaueH nns pasnesieHHs
«BHYTPEHHUX» U «BHEIIHHX» MapUIPyTOB, B3ATHIX, HATIPUMED, U3 Y-
roro IGP wim EGP;

— IP Address — IP-aapec nojcetu Ha3HAUCHUS;

— Subnet Mask — macka moaceTy HazHaueHHs (OJJHO OOHOBJICHHE
COJIEPIKUT 110 25 3amuceil ¢ MapupyTamu);

— Metric — MeTpuKa MapIIpyTa.

Taiimepsl mpotokona RIP npencrasnens! B Tabm. 4.1.

Tabnuua 4.1
Taiimeps! mpoTokomna RIP
Taiimep |3HadeHHe MO0 YMOITYAHHIO, C Onncanne
Update 30 WuTepBan Mexay NOCBIIKOH 00-
HOBJICHUH
Hold-Down 90 [lepuon, mo cTe4eHUN KOTOPOTO

MapIIpyT yAAISETCS U3 TaOJHIIBI
MapIIpyTU3aLUH, YTOOBI IPEIOT-
BPATHTh METIH MaPIIPYTH3AITUH
Timeout 180 WHrepBai, B TeueHHUE KOTOPOTO
MapIIpyT JODKEH OCTABATHCS «KH-
BBEIMY» B Ta0JIMIC MapIIPyTH3ALUH.
3TOT cUETIHK cOpachIBACTCS KaxK-
JIBIH pa3, KOT/Ia poyTep MOayvdaeT
OOHOBJICHHS JJIs1 3TOTO MapIIpyTa
Flush 120 Kak monro »xaate, 4TOOBI YIATUTh
MapmIpyT U3 TaOIHIIEI MapIIPYTH-
3aI{¥ TIOCIIe TOTO, KaK €ro BpeMs
(Timeout) ucrexyo

120



Aneopumm pabomot RIP:

1. IIpu HawaTFHOM 3aITyCKe:

a) kaxaeii RIP-ckondurypupoBanusiii uHTepdeiic poyrepa ot-
ceutaeT coobmenue 3ampoca (Request) cocemsim mo RIP, 4to0wr oHuM
MOCJATH CBOH TIOJHBIE TaOJINIBI MapIIPY TH3AIINY;

6) cocenu no RIP otmpaBnstoT coobmienue orBera (Response) co
CBOMMH TaOJIHLIaAMH MapLIPyTH3AIIH;

B) KOTJIa 3alpallliBaBIIMi pOyTep MOIy4aeT OTBETHI, OH MpOCMaT-
pHBaeT KaXIYIO 3alKCh MONYyYEeHHOH Tabiuiel MapmpyTusanuu. Ecin
3allUCh HOBasi, POYTEp 3alKCBIBAET 3TOT MapuIPyT B CBOIO TaOJIHILy
MapupyTu3anud. Ecim MapmpyT yke ecTb B ero Tabiuie MapiipyTH-
3allUH, CYIIECTBYIONIAs 3aHCh 3aMEHSETCS, €CIIM Y HOBOW 3alTUCH MET-
pHKa CONICPKUT MEHBIIIEE YUCIIO XOTIOB.

2. Nanee xaxnapie 30 ¢ xaxnabiii RIP-ckoHGUrypupoBaHHbIid po-
yTep pacchitaeT yepe3 cBou RIP-ckoHurypupoBaHHBIe HHTEpQEHCH
cocelsiM CBOIO MOJHYIO TAaONHIy MapmipyTu3anud. MoryT Takxke Io-
CBIIAThCA 3aMPOCHI POYTEPAMHU MMPU U3MEHEHUH WX TaOJUI] MapIIPyTH-
3amun 1 Triggered-OOHOBIIGHHS MapIIPyTH3aLlUH, €CIHU KaKOH-TH00
poyTep 0OHapy K U3MEHEHHE B TOIIOJIOTHH.

[Ipu paboTe AMCTAHUMOHHO-BEKTOPHBIX MPOTOKOJIOB MapIIpyTH-
3allUM C MEIUIEHHON KOHBEpreHIHel (CXOIMMOCThI0) MOTYT BO3HUKATh
neTiau Mapupytusanud. s 0opsObl € METISIMH MCIIOJIB3YIOTCS Clie-
IyIOLIME TIpaBuia;

1. IpaBuno Split Horizon («pacmenneHnslii ropu3oHT»). PoyTtep
He noibkeH HampasisaTh Update o MapuipyTax B aipec UX MCTOUHHKA.
3a 3THM MpaBHIOM 3akpenuiochk Ha3zBaHue Split Horizon. Poytep, mc-
MOJNIB3YSl JAHHOE TPABHIIO, pa3lelisieT CBOM MapIIpyThl Ha CTOJBKO
TPy, CKOJIBKO y HErO eCTh aKTHBHBIX mHTep(eticos. [Ipu ucmoms3o-
BaHuU mpasmia Split Horizon oOHOBIEHUS AT MapIIpyTOB, KOTOPBIE
OBUTH TIONyYeHBI Yepe3 HEeKOTOpHIH HMHTepdelc, He IOIDKHBI Tepena-
BaThCS Yepe3 ITOT Ke HHTepdeiic.

2. IlpaBuno Poisoned Reverse («oTpaBneHue mapmipyrtay). [Ipa-
Bmwio Split Horizon MoxeT OBITh NCITOJIB30BAaHO C HE3HAUYNTEIHLHOW MO-
mudukarueit. IIpasmto Split Horizon with Poisoned Reverse pasperma-
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eT mepenady OOHOBJICHHMH MapIIPyTH3alWU U NMOTEHIMAIBLHO OIlac-
HBIX, C TOYKH 3pEHHS BOSHUKHOBEHUS LIUKJIOB, MaplIpyToB. B nanHOM
cilydae Ui TaKUX MAaplIpyTOB YCTAHABJIMBACTCS METPHKA, KOTOpas
COOTBETCTBYET OECKOHEUHOCTH, — 15.

3. [IpaBuno Triggered Update («ympaBisiemble MOIUGUKAIAN).
Hcnonb3oBanue [OaHHOTO TpaBHWja TNPEANUCHIBACT HEOOXOAUMOCTD
(hopMHpOBaHKsI MTHOBEHHBIX MOAU(HUKAIMN B TOM Cllydyae, KOrjaa mpo-
MCXOJUT U3MEHEHUE COCTOSHUS CETH.

Administrative Distance qist mporokona RIP pasuao 120.

4.1.3. Mpomoxkon mapwpymusayuu BGP-4
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4.1.4. Hacmpolika o6opydoeaHus Cisco

HauvanbHoe cocTOsiHME KOMAaHIHOW CTPOKM — MpPUBUIICTHPOBAH-
weiii pexkum EXEC Cisco 10S. KypcuBoMm moka3aHbl nepeMeHHBIE.
B kBagpaTHBIX CKOOKax — ONUIMOHAJIBHBIE aTpuOyTH. B QurypHsex
1 6e3 cKOOOK — o0sA3aTenbHbIe aTpUOYTHI; €CITU MX HECKOIBKO M OHHU
OTJETICHBI YePTOW, TO MPH BBOJE KOMaHIBI BEIOUPAETCS TOJIBKO OJMH
n3 HuX. YTOoOBI OTMEHHUTH KOMAaHJy, OHA MOBTOPHO BBOJIUTCS C HO
B Havasie. B TaHHOM TocOOMH HE y BceX KOMaH]I yKa3aHbl Bce aTpuoy-
THI, IS IPOCMOTpPa aTpuOyTOB MONB3yiTech moMotpio 10S mmbo py-
koBojacTBamMu Command reference guide Ha Hy»x)Hoe ycTpoiicTBo Cisco.

4.1.4.1. Hacmpolika cmamuyecko20o mapwpyma Ha poymepax Cisco

Co3naHue CTaTUYECKOTo MapuIpyTa:

— BXOJI B INIOOATIBHBIN PEKUM KOH(QUTYPALIUN

configure terminal

— CO3JaHHE CTATUYECKOI0 MapIIpyTa.

ip route [vrf vrf-name] prefix mask {ip-address |
interface-type interface-number [ip-address])} [dhcp]
[distance] [name next-hop-name] [permanent | track num-
ber] [tag tag]
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3nech vrf — onuoHANBHBIN aTpUOYT, KOTOPBI HACTpaWBaeT MMs
VREF (vrf-name), B KOTOpo¥i cTaTH4eCKHe MapIIpyThl JOIDKHBI OBITH yKa-
3aHEI,

prefix — npedukc mapmpyTa;

mask — Macka MapripyTa;

ip-address | interface-type interface-number — yka3biBaeTcs JU00
IP-anpec Next Hop, mubo ucxoasmmii uHTepdeiic;

dhcp — omumoHaneHBIH aTpuOyT, MO3BOJsIET cepBepy Dynamic
Host Configuration Protocol (DHCP) Ha3Hauyath 3TOT MapuipyT Kak
Default Route;

distance — Administrative Distance. [To ymom4anuio 1yisi cratude-
CKHX MapIIpyTOB paBHa 1;

name — ONUIMOHAIBHBIA aTpuOyT, HazHayaeT uMms Ha Next Hop
Route (next-hop-name);

permanent — ONIMOHANBHBIA aTpHOYT, MPU KOTOPOM MapIIpyT He
Oyzer ynaneH u3 Tabnuusl Mapmpytusanuu eciu Next Hop Interface
OyZeT BBIKJIIOYEH;

track — onmuoHanbHBIA aTpuOyT, KOTOpPHIA accouuupyeT track
object ¢ 3TuM MappyTomM, number argument ot 1 1o 500;

tag — 3HaUYeHHE tag MOXKET OBITh HCIOJIL30BAHO KOMAaHAaMHU
route map.

[TpocMOTp TabMUILIBI MAPLIPYTU3ALMH Ha POyTEpe
show ip route

4.1.4.2. Hacmpolika npomokona mapwpymusayuu RIP

Bxutouenune nporokosia RIP Ha poyTepe:
— BXOJI B TNI00ANBHBIN peXUM KOH(MUTYpauu
configure terminal

— BKJIIOYEHHE U BXOA B PeXHUM KoH(purypuposanus RIP
router rip

— HacTpoiika Bepcun RIP
version {1 | 2}
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— HACTpOHKa CeTeH, yJacTBYIOMHX B padote mpoTtokoina RIP (yka-
3BIBAIOTCS HE TOJBKO CETH, YYACTBYIONTHE B OOHOBICHUH, HO U CETH,
B KOTOpBIE OyAyT mockiarbes coodmenus RIP)

network ip-address

— [epepaclpeaeeHue MapupyTa IO YMOJYaHHUIO Ha pOyTeEpE
B oOHOByIeHUs RIP

default-information originate

— BKIIIOYCHHE aBTOCYMMHUPOBAHUS MapIIpyTOB (CyMMHpPYET B Tpa-

HHUIIAX TJIaBHBIX CeTel)

auto-summary

— HacTpoka TaiimepoB RIP

timers basic Interval between updates for RIP Inva-
1lid Holddown Flush Sleep

— HacTpolika uHTepdeiica B Passive Mode (B Hero He oTmpanisi-
FOTCSI COOOIIEHUS

passive-interface interface-id

— IPOCMOTP 3alyIIEHHBIX ITPOTOKOJIOB MapIIPyTU3ALUU

show ip protocols

— IPOCMOTp TaOJIUIIBI MapIIPyTH3AIUY HA POYyTEpe

show ip route

— 3aIlyCK OTJIaJIKu pa0boThl mpoTokoina RIP

debug ip rip

Heckonbko ¢oB 0 KoMaHze Io0aIbHOTO peXrMa KOH(PUTYpauu
1P Classless. [lanHas KOMaHJla BJIUSCT TOJBKO Ha OMNEPAIUI0 TOCHLIKU
nakera. MlHorzna poyrep nojiydaeT MakeTsl IS MOACETH, K KOTOPOH HET
MapuIpyTa ¥ MapmipyT [0 YMOJYaHHIO OTCYTCTBYET, HO y pOyTepa eCTh
MapupyT A CeTH, B KOTOPYIO BXOIMT JaHHas mojceTh. s mepe-
CBUIKM 3THX IAaKETOB MO HAaWIyYIIeMy MapuIpyTy (C HaMIYYIIUM COB-
MajieHreM B TabJuile MapuIpyTH3alHy, a He C COBIaJECHUEM IO Macke,
cooTBeTCTBYIOMIEH Kiaccy cetu A, B, C) ucmons3yeTcss KoMaHaa rio-
6anpHOro KoHpUrypuposanus IP Classless.

JaHHas xKoMaHZa CTaHAAPTHO BKIIIOYECHA B KOH(UIYypaluHu Bcex
onepanroHHbXx cucteM Cisco 10S, naunnas ¢ Bepcuu 11.3 u Beime.
s oTKIOueHHs 3Tol QyHKIMU UCTIONB3yeTcst (hopMa TaHHOH KOMaH-
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Ibl C KJIIOYEBBIM CIOBOM no. B ciyuae, xorga (yHKIMs OTKIIIOYEHA
Y IaKeT TepechliaeTcd B TOJCETh CETH, K KOTOPOW HET MapIiipyTa
B TabNUIle MapHIpyTHU3alWH, — IMaKeT oTopackiBaeTcs. [IpuHmmm pabdo-
THI KOMaH/IbI IPOUJLTIOCTPUPOBaH Ha puc. 4.10.

128.0.0.0/8

OTOpOLLUEHHbIE
wm— GUTHI

\ &
128.2C.4.1 \‘—/

128.2C.0.0

128.2C.3.0

128.2C.1.0

1282030 128.20.40.1 3
nonyvarens

Puc. 4.10. No IP Classless

Ha puc. 4.10 y poytepa (Router) ecTs 4eThIpe MapmipyTa K CETIM
c npedukcamu: 128.0.0.0/8, 128.20.1.0/24, 128.20.2.0/24, 128.20.3.0/24,
HO k cetn 128.20.4.0/24 mapmipyTa HET ¥ MapIipyTa 1m0 yMOJTIaHUIO HET.
IIpu atom cetp 128.20.4.0/24 Bxomut B ceth 128.0.0.0/8. Eciu poytep
npu BoikiItoueHHOW ¢(yHKuuu [P Classless momy4ur maker K ceTd
128.20.4.1 u wmapupyT U1 JAAaHHOM TMOJCETH OTCYTCTBYeT, Kak
B IaHHOM TIpuMepe, To nakeT otopackiBaercs. Eciu ¢pynkuus [P Class-
less BkitoueHa, TO MakeT OyJIeT OTIPABIIEH MO0 MapUIPyTy ¢ MpeduKcoM
128.0.0.0/8. Komanna IP Classless Bo3/eiicTByeT TOJIBKO Ha ONEPAIIUIO
MIEPECHUIKM MTaKeTa, BHIMOJIIHAEMYIO onepallioHHO# cuctemoil I0S. Ona
HE BIMSIET Ha TMOCTpOEHHE TaOmui Mapmpytusanuu. OnucaHHBIA Xa-
paxkTep BO3JECHCTBUS KOMaHIBl BBIPKAET CYNIHOCTH OECKIacCcOBOM
MapUIpy TH3AIHH.

Heckonbko ciioB 0 KoMaH i€ TI00abHOTO pekuMa KOH(UTYpaun
IP Subnet Zero. Cornacno noxkymenty RFC 950 moacetn Subnet Zero
(moacets «Bce Hynmm») u All-Ones Subnet (moacets «Bce 1») ncnonab3o-
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BaTh HE PEKOMEHIYETCA. JTO MOJIE3HO, YTOOBI COXPAHHUTD U PACHINPUTH
TOJIKOBaHUE CIEIUAIBHBIX aJ[PECOB MOJCETH U IMIMPOKOBEIIATEIHLHOTO
aapeca B mojceTsx. U Bce e, BBeas Ha poyTepe komanay [P Subnet
Zero, MOKHO HapyIIUTh JNAHHOE MPaBUIO. B COBpEeMEHHBIX BepCHUIX
IOS namnas ¢yHKOMS BKJIIOYEHA MO yMOJNYaHUIO (HadyWHAs C Bep-
cuu 12.0).

Hanpumep, ecth ceth knacca B — 172.16.0.0/16. Pa3zduBaem ee Ha
noacetn  172.16.0.0/24, 172.16.1.0/24-172.16.255.0/24. TloaceTsb
172.16.0.0/24 na3biBaetcs Subnet Zero (OACETh «BCE HYJIN»), TaK KaK
aJpec JaHHOM MOJCETH HEOTIMYUM OT ajpeca ucxoanoi ceru. Iloacers
172.16.255.0/24 naspiBaercst All-Ones Subnet, Tak kKak MIMPOKOBEIa-
TENBHBIN aJipec TAaHHOW MOACETH HEOTIMYMM OT IIUPOKOBEIIATEIEHOTO
ajJpeca UCXOJIHOW MOJCETH
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4.2. llabopatopHas paboTa
«MpoTokonbl mapwpyTusauum RIP n BGP-4»

CobepuTe TOIOJIOTHIO, YKa3aHHyt0 Ha puc. 4.11. CoeJuHUB pa3b-
eMbl Ha MaTy-MlaHeNu mnaTdykopaamu Ttuna Straight-Touch cormacHo
puc. 4.12 (poyrepst Router 1, Router 2, Router 3 u Router 4 coenumsi-
torcs kabenem tumna Crossover). [Tonpocure 1abopanTa COSIUHUTD Se-
rial-uHTEpdECH POYTEPOB COTJIACHO TOMONOTHH. [IpoBeanTe Havyamb-
HYI0 KOHQHTYpaLuio poyTepoB. it JocTyma K poyTepaM UCIONb3yHTe
TEepMHUHAJIBHBIN cEpBEP:

— s noctyna K rl.lab 3amycrure telnet 192.168.125.2 2007,

— nns pocryna k r2.1ab 3anycrute telnet 192.168.125.2 2008,

— nns pocryna k r3.1ab 3anycrute telnet 192.168.125.2 2009,

— nns jocryna k r4.1ab 3anycrute telnet 192.168.125.2 2010.

* MM student, mapouns student.
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Taxoke mogkmounte kommbeioTepsl (PC1, PC2, PC3, PC4), xoto-
pbI€ TOJKHBI OCYLIECTBIISTH CBA3b C ONPEIEICHHBIM POYTEPOM, U Ha-
cTpoiiTe BpyuHyro IP-azpec, Macky MHOJACETH M OCHOBHOHM WLUIIO3 CO-
[JIACHO TOIIOJIOTHH.

PC Ne1 PC Ne 4
@10.10.0.2/16 10.40.0.2/@
Fe0/0 Fe 0/0
10.10.0/16 |  1070.0.1/16 10.700.2116 | 10.40.0.1116

@gei@@lﬂg ——— Serial 0/1/0
Router1 | Fe0/1 ) Fe0/1 |Router4
10.20.0.1/16 10.50.0.1/116
Fe0/1 Fe 0/1
10.20.0.2/16 10.50.0.2/16
Router2 | Fe0/0 Fe0/0 | Router3
10.30.0.1/16 10.60.0.1/16
I
10.30.0.2/16 10.60.0.2/16
PC Ne2 PC Ne3

Puc. 4.11. Tonosorust cetu

Ecmu POYTEPLI HEC HACTPAUBAJINUCH PAHCEC, BLINIOJIHUTC HAYaJIbHYHO
koHpurypauuto (Mms ycrpoiictsa, mmdpoBaHue naposiei, Jorud (stu-
dent) u mapons goctymna (student) Ha TepMHUHANBHBIE M KOHCOJIBHBIC
JIMHUHW OOCTYyIa, 6aHHep Ha BXO,Z[), IJIL 3TOr0 BBINMOJHUTE NMPUBEICH-
HYI0O HUKE MOCJACA0BATECJIBbHOCTD KOMAaHA JISl poyTepa U3 NMpuBUJjIC-
rupoBanHoro pexuma EXEC Cisco 10S (MeHsisi uMsi poyTepa ecrect-
BEHHO):

conf t

hostname rl.lab

service password-encryption

no ip domain-lookup

username student privilege 15 secret 0 student

banner motd *C

rl.lab

PERM, Russia,

Network technology lab. IT department. PSTU

Warning: Authorized access only!!!
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Disconnect IMMEDIATELY if you are not an authorized

person!!!

Contact information:
web http://wrls.ru
email supporte@wrls.ru
tel +7(342)220-63-85
e

line con O
login local
line aux 0
line vty 0 4
login local
line vty 5 15
login local

Hactpoum IP-aapeca u macky nojaceru Ha uHtep@eiicax Fast
Ethernet. Ha untepdeiicax Serial nactpoum unkancyasiuuio PPP
¢ nporokoJiom aropusauuu CHAP u maposem Pass corsacHo to-
MOJIOTHM:

R1:
rl.
rl.

rl

rl

rl.
rl.
rl.
rl.
rl.
rl.
rl.

(
(
(
(
(
(
(
(
.lab(config-if) # speed auto
(
(c
(
(
(
(
(

lab#conf t
lab (config) #username r4 privilege 0 password 0 pass

.lab(config) #interface FastEthernet0/0
rl.
rl.
rl.
rl.
rl.
rl.
rl.

lab(config-if)# ip address 10.10.0.1 255.255.0.0
lab(config-if)# duplex auto

lab(config-if)# speed auto

lab(config-if

lab(config-if #1nterface FastEthernet0/1
lab(config-if)# ip address 10.20.0.1 255.255.0.0
lab(config-if)# duplex auto

lab
lab(config-if
lab(config-if
lab (config-if
lab(config-if

)

)

) #

)

)

)

)
lab(config-if)#

config- 1f)#1nterface Serialo/1/0

)# ip address 10.70.0.1 255.255.0.0

) # encapsulation ppp

)# ppp authentication chap

)# ppp chap hostname rl

) #

lab(config-if ppp chap password 0 pass
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R2:

r2.lab#fconf t

r2.lab(config) #interface FastEthernet0/0
r2.lab(config-if)# ip address 10.30.0.1 255.255.0.0
r2.lab(config-if)# duplex auto

r2.lab(config-if)# speed auto

r2.lab(config-if) #!

r2.lab(config-if)#interface FastEthernet0/1
r2.lab(config-if)# ip address 10.20.0.2 255.255.0.0
r2.lab(config-if)# duplex auto

r2.lab(config-if)# speed auto

R3:

r3.lab#fconf t

r3.lab(config) #interface FastEthernet0/0
r3.lab(config-if)# ip address 10.60.0.1 255.255.0.0
r3.lab(config-if)# duplex auto

r3.lab(config-if)# speed auto

r3.lab(config-if)#

r3.lab(config- 1f)#1nterface FastEthernet0/1
r3.lab(config-if)# ip address 10.50.0.2 255.255.0.0
r3.lab(config-if)# duplex auto

r3.lab(config-if)# speed auto

R4:

r4.lab#fconf t

r4.lab (config) #username rl privilege 0 password 0 pass
r4.lab(config)#interface FastEthernet0/0
r4.lab(config-if)# ip address 10.40.0.1 255.255.0.0
r4.lab(config-if)# duplex auto

r4.lab(config-if)# speed auto

r4.lab(config-if)#

r4.1ab(config—if)#1nterface FastEthernet0/1
r4.lab(config-if)# ip address 10.50.0.1 255.255.0.0
r4.lab(config-if)# duplex auto

r4.lab(config-if)# speed auto
r4.lab(config-if)#
r4.lab(config-if)
r4.lab(config-if)
r4.lab(config-if)
r4.lab(config-if)
r4.lab(config-if)

#1nterface Serialo/1/0

# ip address 10.70.0.2 255.255.0.0
# encapsulation ppp

# clock rate 128000

# ppp authentication chap
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r4.lab(config-if)# ppp chap hostname r4

r4.lab(config-if)# ppp chap password 0 pass

r4.lab(config-if) #clock rate 128000

* YV Serial-xaBesnsa omuH koHel Tuna DTE, BTopo¥M Tumna
DCE, xomahHzma Clock Rate BBOmuTCcsa Ha uHTepdelce, K KOTO-

poMy nonkjmodeH DCE. IlocMOTpPEeTH, kakoy Tun kabess
IOOKJIIOYEH , MOXHO koMaHzmoy Show Controllers Inter-
face ID:

r4.lab#show controllers Serial 0/1/0

Interface Serial0/1/0

Hardware is PowerQUICC MPC860

DCE V.35, no clock

idb at 0x81081AC4, driver data structure at 0x81084ACO

SCC Registers:

General GSMR] =0x2:0x00000000, Protocol-specific
[PSMR] =0x8

Events [SCCE]=0x0000, Mask [SCCM]=0x0000, Status
[SCCS]=0x00

Transmit on Demand [TODR]=0x0, Data Sync [DSR]=0x7E7E

Interrupt Registers:

YIIOCTOBepHMCﬂ, 4TO pOoyTEpbl MOI'YT IIMHIOBaThH CBOEIro coceaa
u noaxMoveHHsle PC. IIpn nmpodaeMax BBINOJIHAM KoMaHay Show IP
Int Brief nast ananuza Toro, Kakme nopTbl CKOH()MIYPUPOBAHbI He-

NMPpaBWIbLHO.

4.2.1. Cmamuyeckas Mapwpymusayusi
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4.2.2. RIP-mapwpymus3sayus

Hactpoum nportokon RIPvl Ha poyrepax, nJisi 3T0ro BbIIIOJI-
HHMM KOMAaH/bI:

R1:

.lab#conf t
rl.
rl.

rl

rl

rl.
rl.

R2:

.lab#tconf t

.lab(config) #router rip
.lab(config-router) #version
.lab(config-router) #network
.lab(config-router) #network

r2
r2
r2
r2
r2

R3:

.lab#conf t

.lab(config) #router rip
.lab(config-router) #version
.lab(config-router) #network
.lab(config-router) #network

r3
r3
r3
r3
r3

R4 :
rd.
rd.

r4
r4

r4.
r4.

lab (config) #router rip
lab (config-router) #version

(

.lab(config-router) #network
(
(

)
lab(config-router) #network
lab(config-router) #network

lab#tconf t
lab(config) #router rip

.lab(config-router) #version
.lab(config-router) #network
(
(

)
lab (config-router) #network
lab(config-router) #network

1

10.
10.
10.

10.
10.

10.
10.

1

10.
10.
10.

10.
20.
70.

30.
20.

60.
50.

40.
50.
70.

(e

(e}

o

(@)

IHogpoxnem Hecko1bKk0 MUHYT, HOka RIP coiinercs. IIposepum
NMPaBWIBHOCTh HacTpoek koMangamu Show IP Protocols, Show IP

Route:
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R1:

rl.lab#show ip protocols

Routing Protocol is "rip"

Outgoing update filter list for all interfaces is
not set

Incoming update filter list for all interfaces is
not set

* OuIbTpauMAa MapUpyTOB HEe HaCTPOeHa.

Sending updates every 30 seconds, next due 1in 6
seconds

Invalid after 180 seconds, hold down 180, flushed
after 240

* Taumepsl RIP.

Redistributing: rip

Default wversion control: send version 1, receive
version 1

Interface Send Recv Triggered RIP Key-chain
FastEthernet0/0 1 1
FastEthernet0/1 1 1
Serial0/1/0 1 1

Automatic network summarization is in effect

* Autosummary BKJIOYEHO IO yMOJIYaHUD.

Maximum path: 4

Routing for Networks:

10.0.0.0

* RIP paboraer nmnsa cetu 10.0.0.0 (xomaHma Network
NPpMMEHSEeT MaCKy IJIaBHOM ceTu) .

Routing Information Sources:

Gateway Distance Last Update
10.20.0.2 120 00:00:19
10.70.0.2 120 00:00:15

Distance: (default is 120)
* Gateway - «poyTeprl-cocermu» o RIP. Administrative

Distance paBHO 120.

rl.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 is variably subnetted, 8 subnets, 2 masks

C 10.10.0.0/16 is directly connected, FastEthernet0/0

R 10.30.0.0/16 [120/1] via 10.20.0.2, 00:00:19,
FastEthernet0/1
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C 10.20.0.0/16 is directly connected, FastEthernet0/1

R 10.40.0.0/16 [120/1] wvia 10.70.0.2, 00:00:14, Se-
rialo/1/0

R 10.60.0.0/16 [120/2] via 10.70.0.2, 00:00:14,
Serial0/1/0

R 10.50.0.0/16 [120/1] wvia 10.70.0.2, 00:00:14, Se-
rialo/1/0

C 10.70.0.0/16 is directly connected, Serial0/1/0

C 10.70.0.2/32 is directly connected, Serial0/1/0

* R - MapuwpyT, u3ydeHHBlM no RIP. B ckoBkax - [Ad-
ministrative Distance/ Metric]. Ilocsme Via - IP-ampec
Next Hop m mcxomaumm mHTepdenc.

R2:

r2.lab#show ip protocols

Routing Protocol is "rip"

Outgoing update filter list for all interfaces is not
set

Incoming update filter list for all interfaces is not
set

Sending updates every 30 seconds, next due in 3 se-
conds

Invalid after 180 seconds, hold down 180, flushed
after 240

Redistributing: rip

Default version control: send version 1, receive
version 1

Interface Send Recv Triggered RIP Key-chain

FastEthernet0/0 1 1

FastEthernet0/1 1 1

Automatic network summarization is in effect

Maximum path: 4

Routing for Networks:

10.0.0.0

Routing Information Sources:

Gateway Distance Last Update

10.20.0.1 120 00:00:01

Distance: (default is 120)

r2.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP
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10.0.0.0/8 is variably subnetted,

R 0.10.0.0/16
FastEthernet0/1

[120/1]

via

8 subnets,
10.20.0.1,

C 10.30.0.0/16 is directly connected,
C 10.20.0.0/16 is directly connected,

R 10.40.0.0/16 [120/2]
FastEthernet0/1

R 10.60.0.0/16 [120/3]
FastEthernet0/1

R 10.50.0.0/16 [120/2]
FastEthernet0/1

R 10.70.0.0/16 [120/1]
FastEthernet0/1

R 10.70.0.2/32 [120/1]
FastEthernet0/1

R3:

r3.lab#show ip protocols
Routing Protocol is "rip"

via

via

via

via

via

10.20.

10.

10.

10.

10.

20.

20.

20.

20.

2 masks

00:00:13,
FastEthernet0/0
FastEthernet0/1
0.1, 00:00:13,
0.1, 00:00:13,
0.1, 00:00:13,
0.1, 00:00:13,
0.1, 00:00:13,

Outgoing update filter list for all interfaces is not
set

Incoming update filter list for all interfaces is not
set

Sending updates every 30 seconds, next due in 26
seconds

Invalid after 180 seconds, hold down 180, flushed
after 240

Redistributing: rip

Default wversion control: send version 1, receive

version 1

Interface Send Recv Triggered RIP Key-chain

FastEthernet0/0 1 1
FastEthernet0/1 1 1

Automatic network summarization is in effect

Maximum path: 4
Routing for Networks:
10.0.0.0

Routing Information Sources:
Gateway Distance Last Update

10.50.0.1 120 00:00:02
Distance: (default is 120)
r3.lab#show ip route
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Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 is variably subnetted, 8 subnets, 2 masks

R 10.10.0.0/16 [120/2] via 10.50.0.1, 00:00:00,

FastEthernet0/1

R 10.30.0.0/16 [120/3] via 10.50.0.1, 00:00:00,
FastEthernet0/1

R 10.20.0.0/16 [120/2] via 10.50.0.1, 00:00:00,
FastEthernet0/1

R 10.40.0.0/16 [120/1] via 10.50.0.1, 00:00:00,
FastEthernet0/1

C 10.60.0.0/16 is directly connected, FastEthernet0/0

C 10.50.0.0/16 is directly connected, FastEthernet0/1

R 10.70.0.0/16 [120/1] via 10.50.0.1, 00:00:00,
FastEthernet0/1

R 10.70.0.1/32 [120/1] via 10.50.0.1, 00:00:00,
FastEthernet0/1

R4 :

r4.lab#show ip protocols

Routing Protocol is "rip"

Outgoing update filter list for all interfaces is not
set

Incoming update filter list for all interfaces is not
set

Sending updates every 30 seconds, next due in 17
seconds

Invalid after 180 seconds, hold down 180, flushed
after 240

Redistributing: rip

Default wversion control: send version 1, receive
version 1

Interface Send Recv Triggered RIP Key-chain

FastEthernet0/0 1 1

FastEthernet0/1 1 1

Serialo/1/0 1 1

Automatic network summarization is in effect

Maximum path: 4

Routing for Networks:

10.0.0.0

Routing Information Sources:

Gateway Distance Last Update
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10.50.0.2 120 00:00:10

10.70.0.1 120 00:00:16

Distance: (default is 120)

r4.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 1is wvariably subnetted, 8 subnets, 2
masks

R 10.10.0.0/16 [120/1] wvia 10.70.0.1, 00:00:22, Se-
rialo/1/0

R 10.30.0.0/16 [120/2] via 10.70.0.1, 00:00:22,
Serial0/1/0

R 10.20.0.0/16 [120/1] via 10.70.0.1, 00:00:22,
Serial0/1/0

C 10.40.0.0/16 is directly connected, FastEthernet0/0

R 10.60.0.0/16 [120/1] via 10.50.0.2, 00:00:16,
FastEthernet0/1

C 10.50.0.0/16 is directly connected, FastEthernet0/1

C 10.70.0.0/16 is directly connected, Serial0/1/0

C 10.70.0.1/32 is directly connected, Serial0/1/0

IIporecTtupyem padory mapmpyrusauuu RIP:

C xommnsiotepa PC2 ¢ ampecom 10.30.0.2 mocmath 3X0-3ampochl
ping x y3mam: PC1 c agpecom 10.10.0.2; PC4 ¢ agpecom 10.40.0.2; PC3
c anmpecom 10.60.0.2; — paboTaer (IMHTM MOWIYT HE cpa3y, TaK Kak
HYXKHO BpeMs, YTOOBI 3amoyHuTh Tabmuiei MAC-ampecoB Ha Bcex
KOMMYTaTopax).

Teneppb cozganum pazobuieHHyro cetb. [lomensiite IP-anpeca co-
rmacao puc. 4.13. Ecoum go sroro poyrep R1, moiayduB oOHOBIICHHE
o cerax 10.40.0.0, 10.50.0.0, 10.60.0.0, cornacuo «IIpaBuny ompene-
neHus: Macku noacetd B RIPv1y» nmpumensin k Hum mMacky 255.255.0.0,
TO Teneps OH Oyner mpuMmeHsTbh Macky 255.0.0.0. Ananornuno Oynpet
nercTBoBaTh poytep R4. B pesynbrare poyTephl moxydaT 0OHOBIICHHE
o cetu 10.0.0.0/8, xoTopoe NPOUTHOPUPYIOT, TOCKOJIBKY UMEIOT HETo-
CPENCTBEHHO NOAKIIFOUYEHHBIE MOJCETH U3 ATOU INIABHOU CETH.

st cmensl IP-anpecoB BBINOJTHMM KOMAHABI:
R1:

rl.lab#conf t

rl.lab(config)#interface s0/1/0
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rl.lab(config-if)#ip address 192.168.100.1
255.255.255.252

rl.lab(config-if)#exit

rl.lab(config)#router rip

rl.lab(config-router) #network 192.168.100.0

R4:

r4.lab#conf t

r4.lab (config)#int serial 0/1/0

r4.lab(config-if) #ip address 192.168.100.2
255.255.255.252

r4.lab(config-if) #exit

r4.lab(config) #router rip

r4.lab (config-router) #network 192.168.100.0

PCNe1 PC Ne4

<§E§;mnaazw 104&02:3%@5

Fe 0/0 Fe 0/0
10.10.0.1/16 192.168.100.1/30 192168.100.2/30 10.40.0.1/16

Serial 0110 ——— Serial 0/1/0

Ay E—— e

/ -

Fe 0/1 Fe0/1 |Router4

Router 1
10.20.0.1/16 10.50.0.1/16
Fe 0/1 Fe0/1
10.20.0.2/16 10.50.0.2/16

Router2 | Fe0/0 Fe0/0 | Router3
10.30.0.1/16 10.60.0.1/16

10.30.0.2/16 10.60.0.2/16
PC Ne 2 PCNe3

Puc. 4.13 HoBas pa3o0mieHHas TOMOIOTHS CETU

IToxoxkaemM HeCKOJIBKO MUHYT, oka RIP coiinercsi, npoBepum

cojep:KUMoe Ta0JuI MapIIpyTH3aluu KoMaHaoil Show IP Route:

R1:

rl.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/16 is subnetted, 3 subnets

C 10.10.0.0 is directly connected, FastEthernet0/0

R 10.30.0.0 [120/1] via 10.20.0.2, 00:00:02,
FastEthernet0/1
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C 10.20.0.0 is directly connected, FastEthernet0/1

192.168.100.0/24 is variably subnetted, 2 subnets,
2 masks

C 192.168.100.0/30 is directly connected, Serial0/1/0

C 192.168.100.2/32 is directly connected, Serial0/1/0

* KojmuecTBO MapupyToB RIP yMeHBIMIIOCH.

R2:

r2.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/16 is subnetted, 3 subnets

R 10.10.0.0 [120/1] via 10.20.0.1, 00:00:16,
FastEthernet0/1

C 10.30.0.0 is directly connected, FastEthernet0/0

C 10.20.0.0 is directly connected, FastEthernet0/1

R 192.168.100.0/24 [120/1] wvia 10.20.0.1, 00:00:16,
FastEthernet0/1

R3:

r3.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/16 is subnetted, 3 subnets

R 10.40.0.0 [120/1] via 10.50.0.1, 00:00:01,
FastEthernet0/1

C 10.60.0.0 is directly connected, FastEthernet0/0

C 10.50.0.0 is directly connected, FastEthernet0/1

R 192.168.100.0/24 [120/1] wvia 10.50.0.1, 00:00:01,
FastEthernet0/1

R4 :

r4.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/16 is subnetted, 3 subnets

C 10.40.0.0 is directly connected, FastEthernet0/0

R 10.60.0.0 [120/1] via 10.50.0.2, 00:00:16,
FastEthernet0/1

C 10.50.0.0 is directly connected, FastEthernet0/1

192.168.100.0/24 is variably subnetted, 2 subnets,
2 masks

C 192.168.100.0/30 is directly connected, Serial0/1/0

C 192.168.100.1/32 is directly connected, Serial0/1/0
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Bxkiarounm otaagky nporokonaa RIP komangoii Debug IP RIP
Ha R1.

Kakue oOHOBIIEHHS MapLIPYTU3aLMK OH I10JIy4YaeT, mouemy?

IIpotecTupyem padoty mapmpytuzauuu RIP.

C xomnstotepa PC2 ¢ agpecom 10.30.0.2 mocnats 3X0-3ampocsl ping
K y3mam: PC4 ¢ anpecom 10.40.0.2; PC3 ¢ agpecom 10.60.0.2 — He paboTa-
et; PC1 ¢ agpecom 10.10.0.2 — paGotaer.

Jast pemiennst npo6yaembl Mmapmpytu3annu RIP B pa3zoodmen-
HBIX CeTSX BKJIIOYHUM Bepcuio 2 nporokoia RIP, 115 3Toro BbIno-

HHMM KOMaH/IbI:
R1:
rl.lab#conf t
rl.lab(config) #router rip
rl.lab(config-router) #version 2

R2:

r2.lab#conf t

r2.lab(config) #router rip
r2.lab(config-router) #version 2

R3:

r3.lab#fconf t
r3.lab(config)#router rip
r3.lab(config-router) #version 2

R4:

r4.labffconf t

r4.lab (config)#router rip
r4.lab(config-router) #version 2

IMono:xknem HeckoJbK0 MUHYT, oka RIPv2 coiigercs, npoBe-
puUM cojep:KuMoOe Ta0Jaull MapupyTusanuu komanmoi Show IP
Route:

R1:

rl.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks
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C 10.10.0.0/16 is directly connected, FastEthernet0/0

R 10.0.0.0/8 [120/1] wvia 192.168.100.2, 00:00:11,
Serial0/1/0

R 10.30.0.0/16 [120/1] wvia 10.20.0.2, 00:00:08,
FastEthernet0/1

C 10.20.0.0/16 is directly connected, FastEthernet0/1

192.168.100.0/24 is variably subnetted, 2 subnets,
2 masks

C 192.168.100.0/30 is directly connected, Serial0/1/0

C 192.168.100.2/32 is directly connected, Serial0/1/0

* ABTOCYMMMPOBaHME I[10 YMOJIYAaHMI B Bepcum 2 paboTaeT
B I‘paHML[aX TJIaBHBEIX HOHCeTeﬁ. Kak B OJaHHOM ClJlydae BJIM4deT
xoMaHzma IP Classless?

R2:

r2.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks

R 10.10.0.0/16 [120/1] via 10.20.0.1, 00:00:20,
FastEthernet0/1

R 10.0.0.0/8 [120/2] via 10.20.0.1, 00:00:20,
FastEthernet0/1

C 10.30.0.0/16 is directly connected, FastEthernet0/0

C 10.20.0.0/16 is directly connected, FastEthernet0/1

R 192.168.100.0/24 [120/1] wvia 10.20.0.1, 00:00:20,
FastEthernet0/1

R3:

r3.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks

R 10.0.0.0/8 [120/2] via 10.50.0.1, 00:00:24,
FastEthernet0/1

R 10.40.0.0/16 [120/1] via 10.50.0.1, 00:00:24,
FastEthernet0/1

C 10.60.0.0/16 is directly connected, FastEthernet0/0

C 10.50.0.0/16 is directly connected, FastEthernet0/1

R 192.168.100.0/24 [120/1] wvia 10.50.0.1, 00:00:24,
FastEthernet0/1
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R4 :

r4.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 is variably subnetted, 4 subnets, 2 masks

R 10.0.0.0/8 [120/1] wvia 192.168.100.1, 00:00:06,
Serial0/1/0

C 10.40.0.0/16 is directly connected, FastEthernet0/0

R 10.60.0.0/16 [120/1] via 10.50.0.2, 00:00:009,
FastEthernet0/1

C 10.50.0.0/16 is directly connected, FastEthernet0/1

192.168.100.0/24 1is variably subnetted, 2 subnets,
2 masks

C 192.168.100.0/30 is directly connected, Serial0/1/0

C 192.168.100.1/32 is directly connected, Serial0/1/0

Boinosinum komaunay no IP Classless n nporectupyem padory
mapupyTusanuu RIPv2.

C xommbiorepa PC2 ¢ ampecom 10.30.0.2 mocmatk 3X0-3ampochl
ping x y3nam: PC4 c agpecom 10.40.0.2; PC3 ¢ agpecom 10.60.0.2 — He
paboraert. [Touemy?

Beimostaum komaunay IP Classless u npotectupyeM padoty
mapmpyTusanuu RIPv2. Ilouemy padoraer?

Orkiaryum aprocymmuposanue RIPv2, 1y 3T0ro BoInoJHUM

KOMAaH/IbI:
R1:
rl.lab#conf t
rl.lab(config)#router rip
rl.lab(config-router)# no auto-summary

R2:

r2.lab#fconf t

r2.lab(config) #router rip

r2.lab (config-router)# no auto-summary
R3:

r3.lab#conf t

r3.lab(config) #router rip
r3.lab(config-router)# no auto-summary

159



R4:

r4.lab#fconf t

r4.lab (config) #router rip
r4.lab(config-router)# no auto-summary

IMogoxneM HeckoJIbKO MUHYT, oka RIPv2 coiinercs, npoBepum

coiepxnuMoe Tadaun MapmpyTusanun komanaoi Show IP Route:

R1:

rl.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 is variably subnetted, 7 subnets, 2 masks

C 10.10.0.0/16 is directly connected, FastEthernet0/0

R 10.0.0.0/8 [120/1] wvia 192.168.100.2, 00:01:24,
Serial0/1/0

R 10.30.0.0/16 [120/1] via 10.20.0.2, 00:00:28,
FastEthernet0/1

C 10.20.0.0/16 is directly connected, FastEthernet0/1

R 10.40.0.0/16 [120/1] wvia 192.168.100.2, 00:00:24,
Serial0/1/0

R 10.60.0.0/16 [120/2] wvia 192.168.100.2, 00:00:24,
Serial0/1/0

R 10.50.0.0/16 [120/1] wvia 192.168.100.2, 00:00:24,
Serial0/1/0

192.168.100.0/24 is variably subnetted, 2 subnets,
2 masks

C 192.168.100.0/30 is directly connected, Serial0/1/0

C 192.168.100.2/32 is directly connected, Serial0/1/0

* TlocJie BBIKJIOUEHMVS AaBTOCYMMMPOBAHMS MapupyTOB CTaJIo
foJible .

R2:

r2.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/16 is subnetted, 6 subnets

R 10.10.0.0 [120/1] via 10.20.0.1, 00:00:22,
FastEthernet0/1

C 10.30.0.0 is directly connected, FastEthernet0/0

C 10.20.0.0 is directly connected, FastEthernet0/1

R 10.40.0.0 [120/2] via 10.20.0.1, 00:00:22,
FastEthernet0/1
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R 10.60.0.0 [120/3] via 10.20.0.1, 00:00:22,
FastEthernet0/1

R 10.50.0.0 [120/2] via 10.20.0.1, 00:00:22,
FastEthernet0/1

192.168.100.0/24 is variably subnetted, 3 subnets,
3 masks

R 192.168.100.0/30 [120/1] wvia 10.20.0.1, 00:00:22,
FastEthernet0/1

R 192.168.100.0/24 is possibly down,

routing via 10.20.0.1, FastEthernet0/1

R 192.168.100.2/32 [120/1] wvia 10.20.0.1, 00:00:22,
FastEthernet0/1

R3:

r3.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/16 is subnetted, 6 subnets

R 10.10.0.0 [120/2] via 10.50.0.1, 00:00:22,
FastEthernet0/1

R 10.30.0.0 [120/3] via 10.50.0.1, 00:00:22,
FastEthernet0/1

R 10.20.0.0 [120/2] via 10.50.0.1, 00:00:22,
FastEthernet0/1

R 10.40.0.0 [120/1] via 10.50.0.1, 00:00:22,
FastEthernet0/1

C 10.60.0.0 is directly connected, FastEthernet0/0

C 10.50.0.0 is directly connected, FastEthernet0/1

192.168.100.0/24 is variably subnetted, 3 subnets,
3 masks

R 192.168.100.0/30 [120/1] wvia 10.50.0.1, 00:00:22,
FastEthernet0/1

R 192.168.100.0/24 is possibly down,

routing via 10.50.0.1, FastEthernet0/1

R 192.168.100.1/32 [120/1] wvia 10.50.0.1, 00:00:22,
FastEthernet0/1

R4 :

r4.lab#show ip route

Codes: C - connected, S - static, R - RIP, M - mo-
bile, B - BGP

10.0.0.0/8 is variably subnetted, 7 subnets, 2 masks
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R 10.10.0.0/16 [120/1] wvia 192.168.100.1, 00:00:09,
Serial0/1/0

R 10.0.0.0/8 is possibly down, routing via
192.168.100.1, Serialo/1/0

R 10.30.0.0/16 [120/2] wvia 192.168.100.1, 00:00:09,
Serial0/1/0

R 10.20.0.0/16 [120/1] wvia 192.168.100.1, 00:00:009,
Serial0/1/0

C 10.40.0.0/16 is directly connected, FastEthernet0/0

R 10.60.0.0/16 [120/1] via 10.50.0.2, 00:00:07,
FastEthernet0/1

C 10.50.0.0/16 is directly connected, FastEthernet0/1

192.168.100.0/24 is variably subnetted, 2 subnets,
2 masks

C 192.168.100.0/30 is directly connected, Serial0/1/0

C 192.168.100.1/32 is directly connected, Serial0/1/0

3anyctuB tcpdump Ha PC2, yBuaum coodmenuss RIP. Iosic-
HHM 110/ B coo0menusx RIP.

Otnpasnats coobmenns RIP B nnTepdericel, KoTOphie HE ydacT-
BYIOT B pa00OTe MPOTOKOJIa, HeOe3omacHo. JlJisi 3anpeTa oTHpaBKHU CO-
00meHuii B uHTEepdeiichl BLIMOJHUM CIeAyI0Ine KOMAHIbI:

R1:

rl.lab#conf t

rl.lab(config)#router rip

rl.lab(config-router)#passive-interface fa0/0

R2:

r2.lab#conf t

r2.lab(config) #router rip
r2.lab(config-router) #passive-interface fa0/0

R3:

r3.lab#conf t

r3.lab(config) #router rip
r3.lab(config-router) #passive-interface fa0/0
R4:

r4.lab#fconf t

r4.lab (config) #router rip

r4.lab (config-router) #passive-interface fa0/0

162



Otkiaouyum npoTokosa RIP, 1151 3TOro BHINOJHUTE KOMAHABI:

R1:
rl.

R2:
.labffconf t
.lab(config)# no router rip

r2
r2

R3:
.lab#conf t
.lab(config)# no router rip

r3
r3

R4:
.lab#tconf t
.lab(config)# no router rip

r4
r4

lab (config) #no router rip

4.2.3. BGP-mapwpymu3sayus
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Bonpock! dns camonpoeepku

1. Buasl k1accoB ceTei.

2. Kakue naHHbIE YKa3bIBAIOTCS NPHU CTATHYECKOM MapIIpyTH3a-
nuu?

3. Uro o3naugaer MmeTpuka, IP Address, Subnet Mask B mpoTo-
koine RIP?

4. IlpaBwmito ornpeneneHus Macku mojceTu B RIPv1.

5. Ilepeuncaute 3tans! anropurt™a RIP.

6. Kakne npaBuia ucmons3yoTes Ipu 00pb0e ¢ meTissMu?

7. Tatimep Hold-Down.

8. Ilepeuncnure ocHOBHBIE BUABI cooOmernii BGP-4.

9. llepeuncnure dTanbl AITOPHTMA HAWIYYIIETO MapIIpyTa
B BGP-4.

10. Atpudyt NEXT HOP B BGP-4.

11. Atpudyt AS PATH B BGP-4.
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