JlaGopaTopna podora Ne 8
OCHOBH POBOTH
3 MAPHIPYTU3ATOPAMMU CISCO TA MEPEKHOIO
OMNEPAIINHOIO CUCTEMOIO CISCO I0S

Mema 3ansmms:. 03HAHOMUTHCS 3 3arajbHOI0 OYJO0BOIO MapIIpyTH-
3atopa Cisco; 03HAHOMHTHCS 3 OCHOBHHMH MOXJIHBOCTSMH MEPEKHOT
omepariitaoi cucremu Cisco 10S st MapmpyTru3aTopiB Ta po3risSHYTH
ocobnmmBOCTI 1i 3acTocyBaHHA Ha MapmpyTm3aropax Cisco; gociiautu
mokauBocTi Cisco IOS 3 HamaromkeHHS Ta JiarHOCTYBAaHHS OCHOBHHX
napaMeTpiB GpyHKIiOHYBaHHs Mapiipytu3aropis Cisco.

TeoperuyHi BitomocTi
byooea mapwpymuszamopa Cisco

CrneuianizoBani mpuctpoi, Bizomi sik IMP (Interface Message Pro-
Cessors), mo (GyHKIiOHAIBHO Oy MOJIOHMMH 10 CY4aCHUX MapIIpyTH-
3aTOpiB, 3’ ABUJIKMCS 1 HAOYJIM 3aCTOCYBaHHS IIE HA MEPIIUX eTarmax po3-
BuTKYy Mepexxi ARPAnet. Iliznime, 3 nosiBoto creky TCP/IP, IMP 6ynu
3aMiHEH1 MiHi-KOMII IOT€pPaMH 3arajlbHOTO MPU3HAYEHHSI, IS SKHX PO3-
pOOJISUTMCS CHeIialIbHI MPOrpaMHI MOAYJI 3 3a0€3MEeUeHHS MiATPUMKH
Mapuipytu3anii. [lepii nporoTunu cremianizoBaHuX 0araTonpoTOKOIb-
HUX Mapuipytu3aTopi Oynu po3pobieni y 1981 porui Hezanexno y Cre-
H(OpPACEKOMY YHIBepCcHTETI Ta MacauyceTChbKOMY TEXHOJIOTIYHOMY 1H-
ctutyTi. | came po3poOku nporpamuoro koay CteHPOpICHKOTO YHIBEp-
CUTETy OyJIM JIIIIEH30BaHI 1 CTaJli OCHOBOIO JJIs TOOYI0OBU MapIipyTH3a-
topiB ¢ipmu Cisco, Bimomux sik Cisco AGS Multi-Protocol Router
(Cisco Advanced Gateway Server Multi-Protocol Router). MapuipyTu-
3atopu Cisco AGS (1986 p.) Ta ix noganbii Mmomudikamii Cisco AGS+,
Cisco MGS cranu nepimuMu CBiTOBUMH MacOBUMH KOMEPIIIHHO yCITinI-
HUMH MapUIpyTH3aTOPaAMH.

3 nHA 3acHYBaHHS HayKOBII Ta imxeHepu Cisco 3aiiMaloThCS BIPO-
BaJKEHHSIM 1HHOBAII y cdepi MepeKHUX TEXHOJIOTiH, MEPEeKHHUX OTle-
palifiHMX CHUCTEM, CIEIiai30BaHOTO MEPEXKHOr0 MPOrpaMHOIo 3ade3-
nedyenHs. Paxieii Cisco MOCTIHHO OepyTh yuacTh y po3poOill HOBUX Te-
XHOJIOTIH, MMPOTOKOJIIB, apXITEKTYPHHUX 1 TEXHOJOTIYHUX pillleHb. Benu-
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Ka KUTBKICTh SK BIIKPUTHX CTaHOapTiB (3okpema, cranmaprtiB IEEE Ta
RFC), Tak i 3aKkpuTHX CTaHAApTiB Oyja po3pobseHa came 3a iX y4acTi.
Crorogni ¢ipma Cisco 3aqHIIAETHCS CBITOBHM JIAEPOM Y PO3poOI i
BHPOOHUIITBI MapIIPyTH3aTOPiB PI3HOTO MPHU3HAYEHHS — BiJ JOMAITHIX
MapIIpyTHU3aTOPiB A0 MapIIpyTH3ATOPIB spa Mepexi [HTepHeT.

3amexHO BiJ mpu3HaYeHHS Mapripytuzatopu Cisco OyayroThcs 3a
PI3HHMHU apXiTEeKTypHUMHU CXeMaMHu. THIOBa CTPYKTypHA CXeMa Maplil-
pytuzatopa CiSCO, opieHTOBaHOrO Ha 3a0e3MEYEHHs ITiIKITIOYCHHS JI0-
KaJIbHOT Mepexi A0 riobanbHoi yepe3 oAuH a0 KilbKa KaHaliB 3B SI3KY
HaBejieHa Ha puc. 1.
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Puc. 1. Tunosa cTpykrypHa cxema Mapipytusaropa Cisco

OCHOBHHMMHU CKJIaJJOBUMH MapLIPyTH3aTOPA €:

— nentpansnuii nponecop (CPU, Central Processing Unit);

— 0ok kepyBanHs cuctemoro (System Control ASIC)

— 0ok mocriitHoi mam’sti (OnBoard Boot ROM, Read-Only
Memory);

— OJI0K mocTiiHOI epe3anucyBaHoi mam’ati (OnBoard Flash);

— Otok 3MiHHO1 epe3anucyBanoi nam’sti (Removable Flash);



— 6110k eHeprouesanexuoi mam’sati (NVRAM, Non-Volatile Random
Access Memory);

— 6ok orrepatuBaoi mam’sari (RAM, OnBoard RAM, Random
Access Memory turry DRAM, Dynamic RAM a6o SDRAM, Synchro-
nous DRAM);

— Omok kepyBaHHs nocigoBHuM iHTepdeiicom UART;

— Omoxu kepyBaHHs iHTepdeiicamu USB;

— Onokn kepyBaHHs BOymoBaHuME iHTepdeiicamu/mopramu Ether-
net/Fast Ethernet/Gigabit Ethernet, Wi-Fi Tomo (Port ASICs);

— boku ¢izmuynHoro piBHs, TpaHcuBepu Ethernet/Fast Ethernet/Giga-
bit Ethernet, Wi-Fi tomo (PHY's, Physical Layer Devices);

— OJIOKM i IKITFOYEHHSI 3MIHHHX TIAT/MOTy B posmupeHHs (Slot X).

OcHoBHUMH (QYHKITISIME TeHTpassHOTO mipotniecopa (CPU) mapmipy-
THU3aTOpa €: TMEepPECHIIaHHS MaKeTiB MK iHTepdeiicaMu; BU3HAYEHHS OII-
TUMAJIBHAX MapmpyTiB (miaTpuMKa (QyHKIIOHYBaHHS MPOTOKOJIB Map-
mpyTH3amii, modyaoBa Ta MATPUMKA TAaONHIb MapIIpyTH3allil); Kepy-
BaHHS Ta OOCIyTOBYBAaHHS MapuIpyTu3aTopa (3a0e3redeHHs IMiITPUMKH
iHTepdelicy KOMaHIHOTO psAKa, 3a0e3MEYeHHS >KypHATIOBAHHS MOJIN
cucremu Ttomio). KoopauHarito poOOTH CKJIaIOBHX MapIIpyTH3aTOpa
3abe3neuye 010k KepyBauHs cuctemoro (System Control ASIC). ®@ipma
Cisco He opieHTOBaHA Ha BHKOPHCTaHHS MPOIIECOPIB Ta OJIOKIB Kepy-
BaHHS CHCTEMOIO OJJHOTO BUPOOHHKA, a TICHO CIIBIPAITIOE 3 OLIBIIICTIO
HPOBIHUX PO3pOOHKKIB i BUpoOHHKiB. Cepen HUX BapTo 3ragatu Intel,
Motorolla, IDT, Cavium. [lns pisaux moxeneii mapiipyrusaropis Cisco,
3aJIe)KHO BiJ] IX NMPU3HAYECHHS, 3aCTOCOBYIOTHCS IIEHTPAJIbHI MPOIECOPH
pizHux apxirektyp. Lle moxyte Oyt CISC abo RISC-npouecopu, mpo-
necopu apxitektyp X86, PowerPC, MIPS, ARM romio.

V nepiunx Mozensx Mapipytuzatopi CiSCO 4acTo 3aCTOCOBYBaH-
Csl IIGHTPaJIbHI MPOIIECOPH 3arajbHOTo NpH3HaueHHs. Hampukiaz, y ma-
puipyTtuzaropax mozeni Cisco 2600 — nporiecop Motorola PowerPC860,
y mapmpytuzaropax mopneneir Cisco 3600 ta 7200 — mpouecop IDT
MIPS R4700. ¥V cy4acHHUX MOAENSIX MaplIpyTU3aTOPiB, SIK MPaBUIO, 3a-
CTOCOBYIOTHCS CIELiaNni30BaHi BUCOKONPOAYKTUBHI 3aXMIIEHI MpOLeco-
pH, Hanpukian, y mapupyTtuzaropax mogaeni Cisco 1941 — mpouecop
Cavium Octeon Plus. BucokonpoIyKTHUBHI MaricTpajibHi MaplIpyTH3a-
topu CiSCO y cBOEMY CKJIafli MICTATh KiJibKa MPOIECOPiB a0 mporiecop-
HUX OJIOKIB: JJIs1 peTpaHCysILii MaKkeTiB 3aCTOCOBYIOTHCS CIIELialbHi 1H-



TepdeiicHi mporiecop, a sl BU3HAYSHHS MapIIpyTiB Ta 0OCITyrOBYBaH-
HS MapUIpyTHU3aTOpa — OCHOBHUN HEHTPAJIIbHUNA MIPOLIECOP.

VYV mocriiiniii emepronesanexuiii mam’sri (OnBoard Boot ROM)
MapIIpyTu3aTopa MICTATHCS MpPOLEAypa MOYaTKOBOTO CAMOTECTYBAHHS
mpuctporo POST (Power-On Self-Test) Ta mporpama mo4aTkoBoro 3asa-
HTaxenust Bootstrap (Bootstrap Program). Takosx y 1i#f mam’sti 3HaXo-
TUTHCS AB1 CHETialIbHI YTHIIITH, SKi € OOMEXXEHUMHU BEPCIsIMU MEPEKHOT
OC Cisco I0S: yrumita ROMMON ta ytrsita mini-10S. 3aBanTakeHHS
npuctporo y pexkumi ROMMON (ROM Monitor Mode) 3aiiicHioeTbest
JUTSE BUKOHAHHS PI3HHUX J1aTHOCTUYHHX TPOIIETYP Ta TECTIB, a TAKOX JUIA
BiJTHOBIJICHHS aIMiHICTPaTUBHOTO JOCTYITY IO TIPUCTPOIO TPH BTPATi ma-
pouiB. 3aBanTtaxkenns Cisco mini-IOS (RXBOOT Mode) BinOyBaeTbes y
TOMY BHIIAJKy, KOJH MapIIpyTH3aTOp 4Yepe3 TEeXHIUHWU 30iif He MOXKe
3aBaHTaXUTH MoBHUH Bapiant Cisco 10S.

Biok mocriiiHoi nepesanucysanoi mam’sti (OnBoard Flash) Bukonye
¢byHKIIT HakomMyyBaya MapripyTtuzaropa. BiH MicTuth Qaitnm obpasy
Cisco 10S rta meski kondiryparmiiiti haiiam, siKi CTBOPIOIOTHCS y POIECi
HaJIaro/PKEHHSI Ta BUKOPHCTOBYIOTBCS Yy TpoLeci poOOTH MPHCTPOIO.
@aiiniB 00paziB y mepe3anucyBaHii maM’sTi MOXE MICTHTHCS KUTbKA.
MOXIMBOCTI MTOCTIHHOT MIEpe3anucyBaHoi maM’ iTi MOKYTb OyTH PO3IIH-
PEeHi 3a paXyHOK 3aCTOCYBaHHs 0JI0Ka 3MiHHOI IIepe3ancyBaHol TaM’sITi
(Removable Flash). Biok eneprounesanexuoi nam’siti (NVRAM) 3acro-
COBYETBHCS [T 30epekeHHs KOH]Iryparlii MapmpyTi3aTopa.

biok onepatuBHoi mam’sti (RAM/OnBoard RAM) BukoHye (yHK-
wii, 110 aHANOTIYHI TaKOMY X OJIOKYy 3BHYaiiHOro xomm’rorepa. Onepa-
THBHA I1aM’SITh MapIIpyTU3aTopa JOTIYHO MOAUISETHCS Ha JIBI YACTUHU:
OCHOBHY TmporiecopHy mam’sth (Main Processor Memory) ta mam’sth
BBOy-BuBOY (Shared Input-Output Memory). B ocHOBHY 1iam’siTh 3a-
BaHTaxyeTbest Cisco 10S, y Hiil Takok pO3MIIIYIOTHCS MOTOYHA KOHi-
ryparisi MPUCTPOIO Ta pi3Hi Tabmuii (Tabmuui mapmpyTusanii, ARP-
tabnuui, CDP-tabnuuni Tomo). Y nam’saTi BBOAY-BUBOLY MICTSTHCS BXi-
IHI Ta BUXinHI Oydepu iHTepdeiici, y SIKUX PO3MIIIYIOTHCS MTAKETH, LI0
MapIIpyTU3YIOThCsA. Y 0arathbOX MapUIpyTH3aTOpax HasBHA MOXIIUBICTH
HapoleHHs 00’eMy BOynoBaHoi oneparuBHoi mam’siti (OnBoard RAM)
3a paxXyHOK JI0JIaBaHHS HOBUX MOJIYJIIB.

B3aemo3B’ 30k 6510kiB mam’sTi Mapupytuzatopa Cisco HaBelleHO Ha
puc. 2.
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Puc. 2. Opranizanis nam’ari y mapupytusatopax Cisco
Kondhizypauinnuii pezicmp mapwpymuszamopa Cisco

B eneprouesanexHiit mam’sti npuctporo CiSCO BUIiICHA OKpeMa JTi-
nsaka (2 OaiiTh), sSKa HOCHUTh Ha3By KOH(]IrypamiiHUN pericTp
(Configuration Register). 3a iioro 1omoMorow MpUCTpiii BU3HAYAE, SIKi
napameTpy IOBHHHI BHKOPHUCTOBYBATHCS Ul IIOYAaTKOBOI'O 3aBaHTa-
xenHs1. Kondirypauiitauii perictp € ananorom CMOS nans BIOS B IIK.
Bwmict koH(irypartiiiHoro perictpa BioOpa)kaeTbCsl y BUTIIA YOTUPHOX
LICTHAALUATKOBUX HU(p. 3a 3aMOBUYBaHHIM KOH]IrypauiiHuil perictp
mapipytusaropa Cisco mictuts 3HaueHHs 0x2102 (komyraropa Cisco —
sHauenns 0xF).

Hywmeparisi po3psiaiB xoH@irypamiiiHoro perictpa Ta #ioro OiTOBi
3HAYEHHS 3a 3aMOBUYBaHH;IM HaBeleHi y Tabi. 1

Tabimnsg 1
Hymepauis po3psaaiB kondirypauiiinoro pericrpa
[Homep pospsiny 15141312) 1110 9 8 7654 3210
JBilikoBHIT KOZ (32 3aMOBUYBAHHSIM) 0010|0001 0000 0010
[1licTHAAISTKOBYI KOX (32 3aMOBYYBaHHSIM) 2 1 0 2

3MiHIOIOUM 3HA4YeHHs KOH(]IrypamiiHOTO pericrpa MOKHAa 3MiHUTH
crocib 3amycky i Jpkepesa 3aBaHTaKEHHsI MapLIpyTH3aTopa, 30KpemMa:
— BCTAaHOBUTH 3aBaHTaXeHHs crcteMu y pexxumi ROMMON;



—3a3HAYUTH JDKEPENIO 3aBaHTAKEHHS 1 HA3By 3aBaHTAXKyBaJIbHOTO
(haiiiry 3a 3aMOBUYBaHHSM;

— TO3BOJHUTH ab0 3a00pOHWTH MOXKIIUBICTH MEPEPUBAHHS IPOLECY
3aBaHTa)KCHHS;

— KepyBaTH apecol0 NIMPOKOMOBHOI PO3CHIIKH;

— BCTAHOBUTH IIBUAKICTH OOMIHY AJI1 KOHCOJIHHOTO T AKITFOYCHHS;

—3aBanTaxutu 113 3 ROM,;

— mo3BojutH 3aBataxenus Cisco 10S 3 TFTP-cepsepa.

I'pynyBanHst 6iTiB KOH}IrypamiifHOTO perictpy Ta OCOOJMBOCTI iX
BUKOPUCTAHHS HaBeJICHI y Ta0I 2.

Tabmus 2

I'pynyBanns 6iTiB koH(irypauiiiHoro perictpy Ta ix BUKOPHCTAHHS

birn | lianason [puzHaueHss

(O3HaKu BCTaHOBIEHHS crtoco0y 3aBanTaxkeHHs Cisco 10S:
000 — BHKOHATH MOYATKOBE 3aBaHTaXKeHHs y peskiMi ROMMON;
0x0000- 001 - 3aBanTaxenus 3 Boot Helper Image;
0x000F 010 — 3aBanTaxury nepiuuii 00pa3 Cisco [0S (sk cucreMuuii 06pas)
3 hienr-mam'saTi;
perra 3HayeHp — HacTymHi 00pasu Cisco 10S 3 ¢uem-nam'sti
4 3ape3epBOBaHUIA

(O3HaKa BH3HAYCHHS IIBHIKOCTI Iepeaadi KOHCOJIBHOTO IiAKITIOYEHHS]
5 0x0020 \ L .
(moB'si3anuit 3 6itamu 11 ta 12). 3a 3amoBuyBanHsIM gopiBHioe 0 .
O3HaKa BHUKOPHCTaHHS KOH(irypamiiHoro ¢aiiny. Skmo meit OiT 1opie
HIOE 1, TO TpW Tepe3aBaHTAKEHHI MPUCTPOIO 1€ € O3HAKOIO TOTO, IO
6 0x0040 |HeoOxigHO irHOpYBaTH KOHQIrypariiauid ¢aitn B NVRAM (BBakatH, 10|
MapLIpyTH3aTOp HE € HaJlaro/pKEHNM). 3a 3aMOBUYBaHHSM OIT TOPiBHIOE]
0.
O3Haka BKITIOYCHHS/BiIKITIOUEHHS BUBEICHHS NOBiIOMIICHb Bootstrap
MpH 3aBaHTaKEHHI PUCTPOIO.
O3Haka nepepuBaHHA nporecy 3aBanTaxkeHHs Cisco IOS i mepexony B
pexxum ROMMON. 3a 3amoBuyBaHHs OiT nopiBHIoe 1. Lle o3Hauae,
o curHan nepepuBaHHs Break mpamroe tinpku nepii 60 ¢ mporecy]
saBantaxxenus Cisco 10S. Skmio 6iT nopiBHioe 0, e 03HAYaE, 1[0
monada curHany Break Bukimue nepexin y pexxum ROMMON y Oyb-
[IKHIl MOMEHT pOOOTH CHCTEMH.

00-03

7 0x0080

8 0x0100

(O3HaKa BUKOPHCTaHHS BTOPUHHOTO bootstrap. 3a 3aMOBUyBaHHAM OiT|

9 0x0200 . .
nopiBHIOE () i HE BUKOPHCTOBYETHCS.

(O3HaKka KepyBaHHS OKTETOM, KU BiAMOBIJAa€ 3a BY3JIM B IIHPOKOMO-
10 0x0400 |pHiit IP-agpeci. Sxmo G6iT mopiBHIOE 1, IIe 03HAYaE, IO B OKTETI BY3TIa|
OymyTh BUKOpHCTOBYBaTHCS HyJi. bit moB's3anuii 3 6itom 14.

0x0800 |O3Haku BH3HAYEHHSI IIBUIKOCTI Iepeaadi KOHCOIBHOTO MiAKIIOYeHHS

11-12 0x1000 |(moB'st3ani 3 6iToM 5). 3a 3aMoBUYBaHHSIM 00HaBa 6iTH KOPiBHIOOTH ()




0x1800

- BcTaHOBJIEeHA MBHAKICTE 9600 GiT/C.

13

0x2000

OsHaka 3aBaHTaxkeHHs micist 360iB (Load Rom After Netboot Fails).
CoTy>kUTh BCTaHOBJIEHHS KUIBKOCTI CIpo0 BHKOHAHHS KOoMaHOu Boot
System. SIkmo 6iT TOpiBHIOE 1, TO MapUOIPyTH3aTOp OIHH pa3 3iHCHIO|
cpo0y 3aBaHTaKUTHCS 0 KoMaHi Boot System. SIkmo cripoba HeBxa-
Ta — Bigpa3y * MEepexoIUTh DO HACTYIHOI Takoi KoMaHIH. SIKmio OiT|
nopiBHIoe 0, TO MapIIPYTHU3aTOp HAMAraeThCs BUKOHATH KoMaHTy Boot]
System m'sith pasie (uepes 2, 4, 16, 256, 300) i e micis n'Tol crpo-
OM TepexoMTh 10 HACTYIHOI KOMaHAW. 3a 3aMOBYYBAaHHSIM OIT JTOpiB-
HIO€ 1.

14

0x4000
0x1000
0x1800

(O3Haka KepyBaHHS OKTETOM, KM BIJIOBIZa€e 3a MEPEKY 1 TiaMepe-
Ky B IIPOKOMOBHiH [P-anpeci. 3a 3amoBuyBanHsIM 1opiBHIOE 0.

15

0x8000
0x1000
0x1800

O3Haka BKIIOYEHHS BUBEJCHHS IIarHOCTHMYHUX ITOBIJOMIIEHE 1 IrHO-
pyBanHs BMicty NVRAM. 3a 3amoBuyBanH:sIM nopiBHIOE 0.

Komb6inamii OiTiB, sIKi BIANOBIZAIOTH 3a IMIBHAKICTH KOHCOJIBHOTO
T IKITFOYSHHS HaBeIeHi y Ta0u. 3.

Tabmuus 3
Komo0inamnii 6iTiB BcTaHOBJIEHHSI INBUAKOCTI KOHCOJBLHOI0 MiAKJIIOYeHHS
IIBuaxicTs, GiT/c Bit 5 bir 11 Bit 12
115200 1 1 1
57600 1 0 1
38400 1 1 0
19200 1 0 0
9600 0 0 0
4800 0 1 0
2400 0 1 1
1200 0 0 1

Komo6inarii 0iTiB, siKi BiANOBIAAIOTH 33 YIPABIIHHS IIHPOKOMOBHOIO
PO3CHIIKOIO HaBezeHi y Ta0r. 4.

Tabnuug 4
Kom6inamii 6iTiB ynpasJ/iiHHSI IINPOKOMOBHOIO PO3CHIIKOIO
bir 14 | Bir 10 Address (<Mepexa ><By3zor>)
0 0 <OnuuuLi><OauHui>
0 1 <Hyni>< Onnnanmi >
1 1 <Mepexa><Hyni>
1 0 < Mepexa >< Onuanmi >




IcHyIOTH TIpOTpaMHi pilIeHHS, SKi MOJETHIyIoTh (OpMyBaHHS 3Ha-
YeHHsI KOH(ITypamiifHOTO pericTpa 3a paxyHOK Bi3yaiizarii mporecy Ta
fioro pesynbratiB. Cepen Hux Bapto BimmituTu mporpamy Config
Register ~ Calculator, po3pobaenuit  ¢dipmoro Boson  Software
(Www.boson.com). Tatepdeiic ganoro npoaykTy HaBeACHHUI Ha puc. 3.

[ Config Register Calculator v 1.08 - www.BOSON.com @
Ox 2 1 0 2 Slt:‘\j 0 [ Enable diagnostic messages and ignore NYRAM contents
it14 0 [ IP broadcasts do not have network numbers
2 Bit13 1 [¢ Boot default Flash software if network boot fails
Bit12 0 [ Console ine speed [default is 9600 baud)
Calculate
EBit11 0 [ Console line speed [default is 9500 baud)
NWRAM config will be used 1 Bit100 [ Intemet Pratacal IP) broadcast with all zeros

Break key Disabled, after 105 load Bitd O [ Use secondary bootstrap
Bit8 1 | Bieak disabled

Consale Baud: 9600

[ DEM bit enabled

[ Causes system software to ignore NYRAM contents
[~ Baud Rate > 9600

[~ FastBoot (on 7000 RP's)

Uz blename: cisco2-2000 for Bit7
tftpboot (on 4000 series) 0 BitE
Bit5
Bit 4

Bit3
Bit 2
2 Bit 1

Bit 0

[~ Boot Field
[ Boot Field
[v Boct Field
[ Boct Field

Console Baud Rate (bits 11 +12]
Oson 1200 2400 4800 & 9800 [default)
19200 38400 57600 115200
Software -

& From Flash " Fram Ram " to bootstrap prampt

[=R_N=R=lR=0=R=0-=]

“ritten by john@boson, com

Puc. 3. Tarepdeiic noparky Config Register Calculator

Jlnst 3a0e3neueH s Hallaro/PKeHHs Ta KepyBaHHS KOMYTaTopoM Hasi-
BHi OJIOKHM KepyBaHHs iHTepdelicamu/mopTamMu sl MiJKITI0OUeHHsT po0o-
YUX CTaHI[i KEpyBaHHS, 10 MIATPUMYIOTh 3aCTOCYBaHHS Pi3HUX (i3nd-
HUX iHTepdeiiciB: mocmimoBHoro iHTepdericy, intepdericy USB. s
3a0e3reyeHHs (PYHKIIOHYBaHHS TOCHIJOBHHUX iHTep(deiciB (OCHOBHO-
ro — Console Port, nomomixkaoro — AUX Port, Auxiliary Port) 3actoco-
ByeThCsl 010K, 110 Oasyerbest Ha Mikpocxemi UART. [lns 3abe3neuenHs
¢ynkuionyBanns iHrepdericy USB (USB Console Port) — Bigmosigauit
omox USB. ¥V geskux Momensx MapIipyTU3aTOpiB Ui TIiAKITFOYCHHS
po0oUMX CTaHIli KepyBaHHS Nepe0adeHo CHeliaIbHUNA MEPEXHUM 1H-
tepdeiic kepyBanns (MGMT Interface, Out-of-Band Ethernet Man-
agement Interface) — 6ok, sikuii aHamoriyHKUi 3a QyHKIIIME OJIOKY Ke-
pyBanus moptom Ethernet/Fast Ethernet/Gigabit Ethernet. ¥V mneBnux
MOJIENIIX KoMyTaTopiB Oyok iHTepdeiicy USB Takox miaTpuUMye MOX-
JIUBICTH MiAKIIFOYEHHS 30BHIMHIX 3MiHHIX USB-HOCIB 200 IpUCTpOiB.

[TigkioYeHHsT MapIIpyTHU3aTOpa JI0 MEPEXi 3JIHCHIOETHCS 3 BUKO-
PUCTaHHSIM Pi3HHX MEPEXKHUX TEeXHOJOriiH. THIOBO 3aCTOCOBYIOTHCS



KaHaNy BCix BapiauTiB TexHojorii Ethernet ra Wi-Fi, mocmizosni (Seri-
al) Bunineni xananu 3B’s13Ky, kaHanu cranmaptiB 3G/4G, pigme — moc-
JIOBHI KOMYTOBaHI KaHamy, kaHaiu texaosoridi ATM, POS rtomo. In-
TepdeticHi 0yokH, MO 3a0€3MeUyl0Th Pi3HI MEpeXi MiJKIIUYeHHs, MO-
XKyTh OyTH 1 BOymoBaHuUMH (y OLTBIIOCTI CYy4acHHWX MapIIpyTH3aTOpPiB
Cisco me inrepdeticai Omoku Texuosoriii  FastEthernet/Gigabit
Ethernet), i nomatkoBuMu. JlomaTkoBi OJ0KH peami3yroTh SK 3MiHHI ITJIa-
TH Ta MOZYJMi PO3LIMPEHHS BiAMOBIIHUX TEXHOIOTIH.

®ipmoro Cisco po3pobIeHO BETNKY KUTBKICTh MOJENEeH MapuipyTH-
3aTopiB, SIKi BIAPI3HSIOTHCSA CBOIM (PYHKIIOHATIOM Ta MOMKIUBOCTSIMH.
YactrHa po3pobieHuX MOJenel OpieHTOBaHI Ha 3a0e3neueHHs JOCTYITY
110 Mepexi [HTepHeT HeBEeIUKUX JIOKATbHUX MEPEXK 3 BIJHOCHO 1HTCHCH-
BHUM iH(OpMAIifHIM OOMIHOM — JOMAITHIX Mepexk abo Mepex Malux
o(icie. Taki MapHIpyTH3aTOpH YacTO HA3MBAIOTH AOMAIIHIMH MapUIpy-
TH3aTopaMu/Mapuipytuzaropamu Maiaux odicie (SOHO Routers, Small
Office Home Office Routers). Cyuacui momeni SOHO Routers maroth
BOymoBaHi iHTepdelicu Ta inTepdeiicHi 6moku. Sk mpasmio, me: WAN
Interface — oxun inTepdeiic Texuonorii Fast Ethetnet/Gigabit Ethetnet
JUTSL T IKITI0YeH st 1o rtobansHol mepexi, LAN Interfaces — intepdetic-
Huii 6ok komyraropa Fast Ethetnet/Gigabit Ethetnet, WLAN Interface
— iHTepdelicHmi 6ok TexHonorii Wi-Fi. ¥V neskux mMonmensx HasBHI iH-
tepdeiicHi Onoku nocnigoBaux (Serial) kanamiB 3B’513Ky, OJIOKH TEXHO-
noriii 3G/4G LTE. INpukiagaMu TakuxX MapuipyTH3aTOPiB € Cy9acHi Ma-
pupytuzaropu Cisco cepii 800, 3okpema moaeni 819, 829.

JInst MiAKITIOYeHHS 0 TI100aIbHOI MEepeKi BETMKHUX JIOKAITbHUX Me-
Pk, KaMITyCHUX MEPEK TOIIO 3aCTOCOBYIOTHCS CIICIiali30BaHi Mapiil-
pyruszaropu Cisco. Sk nmpaBuio, Taki MapLIpyTU3aTOPU MAlOTh OibIIy
HOMEHKJIATYpy HiATPUMYBaHUX TEXHOJOTiH, iHTEepdenciB, MPOTOKOIIB.
[MpuknagamMu TakuX MapIIPyTU3aTOPiB € CydYacHI MapLIpyTH3aTOpU
Cisco cepiit 1900, 2600, 2900, 3900, 4000 Tomro. [TobymnoBa BHCOKOMI-
BHJIKICHUX KaHAIB 3B’S3Ky Yy TJI00ANBHUX Mepexkax Iepeadadae 3acTo-
CYBaHHs TJIMOOKO CIIeIlialli30oBaHuX MapuipyTu3aTopis. Cepell HUX BapTo
sragati Mapupytuzatopu Cisco cepiit 7200, 7600, 12000, CRS-1, CRS-
3 Towio.

30BHINIHINA BUIIIA] TIEPEHBOT Ta 33IHBOI MTAHEIeH MapIpyTU3aTopa
cepii 1900 naBeaeHuii Ha puc. 4, a, 0.
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Puc. 4. Mapmpyruzarop Cisco cepii 1900: a — nepe/Hst naHeIns; 6 — 3a1Hs aHeIb

TunoBo Ha mepemHil MaHen MapIIyTH3aTopa PO3MIIIYIOTHCS CBIT-
nomionni ingukaropu (LEDS), siki BiqoOpakaroTh CTaH MPUCTPOIO B ITi-
JIOMY Ta CTaH JesSKuX ioro migcucreM. KinbKiCTh iIHAMKATOPIB 3AJIEKUTH
BiJl Mozeni MapmpyTtu3aropa. Ha 3amHiii maneni mapmpyTu3aTopa pos-
MIIIYIOTECS BUMHKA4 JKHBIIEHHS, BOYJIOBaHI iHTep(EHCH TEXHOJOTiH
Fast Ethernet/Gigabit Ethernet, rui3ma ast BCTaHOBJIEGHHS MOJIYJIIB Ta
UIaT PO3MIMPEHHs, KoHcoapHuI nopt/mopti (Console Ports), momomixk-
uuii opt (Auxiliary Port), cnerianizoBanuii mopt Ethernet mepeskxoro
kepysauust (MGMT Out-of-Band Ethernet Management Interface), ixre-
pdeiic(n) USB mist migkiiro9eHHs 30BHIITHIX HOCIIB, THi3Aa 7151 BCTAHOB-
JICHHS JIOaTKOBHUX KapT MaM’sTi Ta iHIINX JOAATKOBHUX OJIOKiB. BinbiricTs
13 HUX TAKOX MArOTh BJIACHI CBITJIOMIO/HI 1HIUKATOPH.

3arayipHi MpaBrUiIa PO3YMIHHS CBIYEHHS 1HIMKATOPIB € TaKUMH. SIKIIIO
inmuKatop He cBituthes (Off) — e cBimUMT Npo BiAKIIOYEHHS a00 Herpa-
LIE3/IaTHICTh TPHUCTPOIO B IMIJIOMY, MIEBHOTO HOro OIJIOKy, mijgcucremu abo
KaHaly 3B’S13Ky. SIKIIO iHAMKATOp CBITUTHCA 3eieHHM KoibopoMm (Green)
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abo mMepexTHTh 3eneHUM KombopoM (Blinking Green) — me cBiguuth Tpo
HOPMaJbHUH PEXKHM POOOTH, SKIIO X 1HIUKATOP CBITHTHCS KOBTHUM
KOIBOpoM (Amber) abo MepexTuTh K0BTHM KoisopoM (Blinking Amber) —
TIe CBIUUTH PO Te, 110 BUHHKJIA ITeBHA TIpo0ieMa.

[To3HadeHHs Ta KOPOTKHI OMMC OCHOBHHUX 1 JOJATKOBHX CBITIIOMIOM-
HHX IHIAKATOPIB Ta CBITJIOMIOAHUX IHIAWKATOPIB OKpEeMHX iHTep(enciB
Mapmpytuzatopa Cisco HaBeneHi y Tabmn. 5. Onmc cTaHiB OCHOBHUX CBi-
TIOMIONHUX 1HAMKATOPIB Ta IHAWUKATOPiB iHTEpQEHCiB i MOPTIB Kepy-

BaHHs Mapiipytu3aropa CiSCO HaBeneHo y Tab. 6.

Tabmma 5

CeiTiogionni inqukaropu mapmpyrusaropa Cisco

Ne | Tlo3naueHns |

IloBHa Ha3Ba |

Omuc

OCHOBHI CBITJIOZIIOHI iIHAUKATOPH

1 | SYSPWR | System Power |InaumkaTop 3arajibHOrO CTaHy CHCTEMH
2 ACT System Activity |lHaukaTop akTHBHOCTI TporeciB mepenadi abo mpo-
(SYS ACT) 11eCiB MOHITOPHHTY CTaHy CHCTEMH
3 EN Enable Iaukarop (1) KoHcospHOro nopra RJ-45/USB
4 CF Compact Flash |Iuaukarop QpyHKIIOHYBaHHS KAPTH [1am’sITi
5 CFO0 Compact Flash 0 |Iaaukarop dyHKIiOHyBaHHs KapTH 1am’siti 0
6 CF1 Compact Flash 1 |Iagukarop dyHKIiOHYBaHHS KapTH ram’siti 1
BoOyosani intepdeiicu Fast Ethernet (RJ-45)
7 FDX Full Duplex  |Tamukarop pexxumy mepenadi intepdeiicy
8 100 100 IHarKaTop mBHAKOCTI nepenadi inTepdeicy
9 Link Link THAMKATOp aKTUBHOCTI KAHAITY 3B’SI3KY
Boyosani intepdeiicu Gigabit Ethernet (RJ-45)
10 S Speed InarKaTop mBHAKOCTI epenadi iHTepdeicy
11 L Link IHAMKATOp aKTUBHOCTI KAHAITY 3B’SI3KY
JlonaTkoBi CBITJIONIONHI iIHAWKATOPH
12 PoE Power over |[HomkaTop >KMBJIEHHS IIKIIOYEHUX BY3IB dYepe3
Ethernet 3’ennanss Ethernet.
13| WLAN X | Wireless LAN |Tugukarop(u) GpyHKIiOHYBaHHS 6e3MpOBIIHOT Mepexi
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Tabmuus 6

CTaHu OCHOBHMX cBiT/IONiOAHUX iHAMKaTOpiB MapupyTu3aTopa Cisco

Ne [ Csiuenns inmmkaropa |

Omnmuc

Cucremnuii inaukarop SYS PWR

1 Off JKuBnenns MapipyTu3aropa He BBIMKHEHO a00 CHCTEMHa Iu1aTa
HPUCTPOIO HECTIPaBHA

2 Amber JKvBnieHHs1 pHCTPOrO BBIMKHEHE, aJle BUHHKJIA OMIUIKA CHCTEMU

3 | Blinking Amber |Omepariiina cucrema Cisco 10S npuctporo 3aBaHTaKyeThCs a00
HPHCTPIii 3HAX0UThCs Y cnenianbHoMy peskumi ROMMON

4 Green JKusnenns BBiMKHeHe, onepariitHa cuctema Cisco 10S 3aBan-
Ta)KIJIacs i IPUCTPiil QYHKIIOHYE KOPEKTHO

Cucremunii inaukarop SYS ACT

1 Green [HuKaIist akTHBHOCTI MPOIIECIB TIepeiadi MoBiIOMIICHb a00
2 | Blinking Green |mpolieciB MOHITOPHHIY CTaHY CHCTEMHU

Inukarop mBUIKOCTI epenadi intepdeiicy Fast Ethernet 100
1 Off Iarepdeiic dynkiionye Ha mBuakocti 10 Moit/c
2 Green Iarepdetic pynkuionye Ha mBuakocti 100 Moit/c

InpukaTop pexxuMy nepenadi inrepdeticy Fast Ethernet FDX
1 Off IHTepdelic GyHKLIOHYE Y HAIBAYITIEKCHOMY PEXHUMI Iepeiadi
2 Green Iarepdeiic HYHKIIOHYE v OYIUNICKCHOMY PEXHMI Hepeaadi

InmKaTop akTUBHOCTI KaHaiy 3B 3Ky Fast Ethernet

1 Off Kanai 38°s13Ky He akTHBOBaHO (MiAKIIOYCHO HE TOH T Kabe-
JI10, iHTEpdeiic BAMKHEHO, BCTAHOBJICHO HEKOPEKTHI ITapaMeTpH,
POOJIEMH 3 KaHAJIOM 3B’S3KY)

2 Green Kana 38’s13Ky He aKTHBOBAHO (ITiIKITFOYCHO KOPEKTHHUIA THIT KaOeITro,
iHTepdelic aKTHBOBAHO, BCTAHOBJICHO KOPEKTHI MTapaMeTpH)

InmkaTop mBUAKOCTI nepenadi intepdeiicy Gigabit Ethernet S (Speed)

1 | 1Blink + Pause |Iatepdeiic dyukiionye xHa mBuakocti 10 Mbit/c

2 | 2Blink + Pause |Intepdeiic ¢pyHkuionye Ha msuakocti 100 Moit/c

3 | 3Blink + Pause |Turepdeiic dhyrukmionye Ha mBrakocti 1000 Mobit/c

IHIMKaTOp aKTHBHOCTI KaHauy 38’s13Ky Gigabit Ethernet L (Link)

1 Off Kanan 3B’43Ky He aKTHBOBaHO (T IKITIOYECHO HE TOH THIT Kabe-
JI10, iHTEpdeiic BAMKHEHO, BCTAHOBJICHO HEKOPEKTHI IapaMeTpH,
po0JIeMH 3 KaHAJIOM 3B’SI3KY)

2 Green Kanai 3B’513Ky akTHBOBaHO (ITiIKJIIOUYEHO KOPEKTHUI THIT Kale-
JI10, iHTepdeiic aKTHBOBAHO, BCTAHOBJIEHO KOPEKTHI MapaMeTpu)

InmkaTopu KoHCcoNbHUX mopTiB EN
1 Off KoHcompHui Kabenb He miAKIodeHo a00 QYHKIIIOHYE HEKOPEKTHO
2 Green KoHcoJbHuM# Kabesb M KITIF0YEHO, MOPT GYHKINOHYE KOPEKTHO
Inukarop dyHkmionyBanss kapTtu mam ’siti CF

1 Green Kapra rmam’siTi BUKOPHCTOBYETBCA y Hporieci poOoTH (BHILydeHH
3a00pOHeHe)

2 Amber Kapra nam’siTi akTHBOBaHa 3 MOMHUJIKOIO

3 Blinking Green |Kapra mam’siti roToBa /10 BIJTy9eHHS

(Then Turn Off)
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Inmepgpeiicu mapuwpymuszamopie Cisco

Mapmpytuzatopu Cisco 3a0e3MedyroTh MOXKIUBICTh OpraHizarlii
3’€IHAHb 3 BUKOPHUCTAHHAM DPI3HUX MEPEKHUX CTAaHAAPTIB, TEXHOJIOTIH
Ta MPOTOKOJNiB. HaifGinbn MommMpeHnM € 3acTOCyBaHHs 3’ €IHAaHb Ha Oa-
31 TexHomoriii cranmapty Ethernet (crammapr ISO/IEC/IEEE 8802-
3:2014 ,,Standard for Ethernet”), mociimoBuux (Serial) kaHamiB 3B’sI3Ky
(crapmaptu ITU-T Recommendation V.35 ,,Data transmission at 48
kbit/s using 60-108 kHz group band circuits”, ANSI/EIA/TIA-530 ,,High
Speed 25-position Interface For Data Terminal Equipment And Data
Circuit-terminating Equipment, Including Alternative 26-position
Connector” tomro), kananiB texHonorii PDH/SDH/SONET (cranmapt
ITU-T Recommendation G.709 ,,Interfaces for the Optical Transport
Network (OTN) ” Ta in.) ToIo.

Haiimomupenimmm BapiaHTOM oprasizamii 3’€IHaHb MK MapIuIpy-
TU3aTOpaMU € 3aCTOCYBaHHs 3’€JHaHb cTaHnapty Ethernet Ha ocHOBI
BUTOI Mapy Ta BOJOKOHHO-ONITUYHOTO Kabemto. J[ist migkiIro4eHp Ha oc-
HOBI BUTOI Mapu TUNOBO 3abe3medyroThes mBuakocti 100 MOit/c Ta
1 I'6it/c. [Tigkmovyenns Ha mBuakocTi 10 T'6it/c ans BUTOT apu 3ycTpi-
YarOThCS TOCHUTH PimKo. JJIs mMiIKITIOYeHHs CydacHUX Oe3MpOBIAHUX TO-
YOK JOCTYMy pPO3poOJieHI MigkiIrodeHHs Ha mBuAkocTi 2,5 ['6it/c Ta
5T6it/c. JIng migKIO4YeHb Ha OCHOBI BOJOKOHHO-ONTHYHOTO KaOemro
TUTIOBO 3a0e3mneuyroThes mBuakocti 1 I'6it/c, 10 I'dit/c, 40 T6it/c
ta 100 ['Git/c. Ilinkmouenns Ha mBuakocti 10 M6it/c € 3actapinumu i
HUHI 3yCTpidaroThcs JOCHUThH Pifiko. HasBHI po3poOKM MiAKIIOYEHb 31
mBuakicTio 400  I'6it/c.  BemyTecs  po3poOKM  MiAKIIOYEHB
Ha mBuakoctsax 1 TOit/c 1 Bume. IligkiIroyeHHS 3a JOIIOMOIOI0 BHUTOI
Mapy YacTillle 3aCTOCOBYETHCS JJISl MIIKIFOUYEHHS 10 MaplIIpyTU3aTOPiB
JIOKaNbHUX Mepex. [TiAKITI0YeHHs 10 KaMITyCHHX, periOHaIbHUX, I100a-
JBHUX MEPEXK THIIOBO 3IIMCHIOETBCS 32 JIOMIOMOTOK BOJIOKOHHO-
OINITHYHOTO KabeJro.

JInist MiKITIOYeHHST MPUCTPOIB 3a JIOMOMOTOK0 BUTOI Mapu Maike y
KokHOMY MapuipyTtuzaropi Cisco HasiBHI QikcoBaHi iHTepdeiicn RJ-45
texHouoriii 100Base-TX/1000-Base-T. Inrepdeiic RJ-45 mapupyrusa-
Topa TUNOBO € iHTepdeiicom Buay MDI. Tomy npu migkiaroueHHi Mepe-
HOTO MPHUCTPOIO (KOMYTaTOpa, MapIIpyTH3aTopa, KOMII I0Tepa) 10 Ta-
Koro inrepdeiicy morpiOHO BuU3HAUaTH BHJ iHTepdelcy NmpUCTporo Ta
obuparu npaBwibHuN THIT Ethernet-kabemto (mpsmuil 4 nepexpecHuil).
VY Aeskux cTapux MOJENSAX MapLIpyTH3aTOPIB MOXIIMBE BUCTABJICHHS
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pexumiB MDI/MDIX mepemukadamu. Iatepdeiicm RJ-45 OGinpmrocti
Cy4JaCHHX MapHIpyTH3aTOPiB MATPUMYIOTH QyHKIiI0 Auto-MDI.

VY neskux crapux Momensx MapiipyTtuzatopiB CiSCO peami3yroThes
(hixcoBani iHTepdelich ONTUIHUX BapiaHTiB TexHoyoriit Ethernet. Haii-
yacrilre 3actocoBytoThes po3HiMu SC, ST, FC, LC. V 6inbiiocTi cydac-
HuxX MapipytusaropiB CiSCO 3acTOCOBYIOTHCS iHTEpdEiicHI cnoTh s
3MIHHHX MEpEeXHHX iHTeppeHCHUX MOIYJIiB (TpaHCHUBEpPIB), AKi MAIOTh
3MOTY 3IiHCHIOBaTH IMIKIIOYCHHS MPHUCTPOIB PI3HUX TEXHOJOTIN
Ethernet. Sk mpaBuio, y cydacHHX MapiipyTH3aTOpax 3aCTOCOBYIOTHCS
monyni SPF, SFP+, XFP, CFP, QSFP, QSFP+.

Okpim inTepdeiicie cranmapty Ethernet y mapmipyrusatopax Cisco
JOCHTh 4YacTO peanizyroThest mociigoBHi (Serial) intepdeiicu, siki mMo-
KYTh MIATPUMYBATH Pi3HI CTaHIAPTH Tepenadi JaHuX Ta Pi3HI MEpexXHi
texHoJorii. [locnigoBHi iHTEpdeiich 3a0e3meuyroTh MiIKITIOYeHHS Map-
MIPYTU3aTOPa JI0 MEPEIKEBOTO MPUCTPOIO MpoBaiaepa Mociayr (Mapuipy-
TH3aTOpa YU CHEIiali30BaHOTO KOMyTaTopa riiobampHOi mepexi). Ta-
KO 4acTO BHKOPUCTOBYIOTHCS TPSAME TBOTOYKOBE 3 €JHAHHS MapIipy-
THU3aTOpiB Mk co00r0. Takuii BapiaHT MOXKe pealizyBaTUCs 3a JOMOMO-
roro npuctpois CSU/DSU (56x, T1/E1 i T.1.) — puc. 5, a abo 3a gornomo-
TOI0 CIEIiaTbHUX HYJIb-MOJIEMHHUX Ka0emiB — puc. 5, 0.

CSU/DSU CSU/DSU

a

DCE

DTE
Null-modem cable
& e

]

Puc. 5. [ligkmodeHHs 3a TOTIOMOTOIO ITOCTIIOBHUX iHTEpdeiiciB

[epenik craHmapTiB Ta PO3HIMIB, 110 3aCTOCOBYIOTECS I TIOOYAO-
BU TIOCJIIOBHUX KaHAJIB 3B’SI3Ky HaBeAeHO y Tabu. 7. Jlis BuOopy He-

14



00X1THOTO TUTY 3’ €IHYBAIBHOTO KaOEero JUIA MMiAKIIOYEHHS 32 TOTIOMO-
roto npuctporo CSU/DSU abo 3a J0ITOMOT0I0 HYJIb-MOJIEMHOTO KaOeITto
PEKOMEHIYEThCS CKOPUCTATHCSA JOKYMEHTAIII€10 Ha TIPUCTPOT Ta Kabei.

CranaapTu Ta po3HiMH N0CJ1iI0BHUX iHTepdericiB

Tabmnsa 7

D-Connector

(RS-422&RS-423)

ElA-530 Male

Has3Ba po3nimy Crangapt 306paxeHHs. pO3HIMY
34-pin V.35 V.35 Male
Rectangular (ITU-T V.35)
Connector _
V.35 Female
= &b
-Di X.21 Male
D-(l:gnp:gctor X.21bis
AL e
X.21 Female
EIA/TIA-232 : 2 [P
_pin D- - EIATIA-232 Male
25-pin D (RS-232, ITU-
connector TV.24) .
=y D
EIATIA-232 Female
== b
37-pin EIA/TIA-449 EIATIA-449 Male
D-Connector (RS-449) _
f—— |
EIANTIA-449 Female
. EIA/TIA-530, o ————
25-pin EIA/TIA-530A, E'E_'r B

50-pin
D-Connector

EIA/TIA-612/613
(HSSI, High-Speed
Serial Interface)

ElA-613 HSSI Male
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Mapuipyruzatopu Cisco 3aJIe)KHO BiJ MOJENi peani3yloThbCsi MOHO-
JITHO (3 TIEBHOIO KUIBKICTIO iHTEpdeiciB) a00 MOIyIbHO. B ocTaHHBROMY
BUIAJIKY Iepe0avaeTbesi BCTAHOBICHHS MOYJIB Ta IUIaT PO3MINPEHHS,
SIKI MICTSITh TIEBHY KiJIbKIiCTh 1HTEp(EHCIB Ti€l UM iHIIOT MEPEKHOI TeX-
HOJIOTIi. 3arampHe O3HAYEHH MOJYJIB 1 TUTaT PO3MIUPEHHS MapIIPYTH-
3atopiB Cisco HaBeneHO y Ta0I. 8.

Tabmumg 8

[o3nayenHs: MoayJiB i NJIaT po3mMpeHHs 1Jist MapupyTusatopiB Cisco

Ilo3HaueHHs | Pozmu¢poska

Iarepdeticai momymi

NM, NME Network Module, single-wide Network Module
NME-X eXtended single-wide Network Module
NMD Double-wide Network Module
NME-XD eXtended Double-wide Network Module
SM Service Module
SPE Services Performance Engine
PVDM Packet Voice Data Module
ISM Internal Services Module
AIM Advanced Integration Module
IarepdeiicHi mmatu
WIC WAN Interface Card
VIC Voice Interface Card
HWIC High-Speed WIC
VWIC Voice WIC
EHWIC Enchanced High-Speed WIC
DW-HWIC Double-Wide HWIC
DW-EHWIC Double-Wide EHWIC

Hymeparist inTepdeiiciB MapuipyTizaTopa MpOBOIUTECS MTOYMHAIOYH 3
mynsa. Hampuknan Ethernet 0, Ethernet 1, ...; Serial 0, Serial 1, ...;
FastEthernet 0, FastEthernet 1, ... V pa3i BukopucTaHHsS MOYJiB Ta/abo
IUIaT PO3ILIMPEHHS BKa3yIOTHCS HOMEPU MOJIYIB Ta/abo HomepH ruiat. Ha-
npukian, Ethernet 0/0, Fast Ethernet 0/1/1, Serial 0/0, Serial 0/1/0. MoxHa
BHKOPHCTOBYBaTH ckopoueHHs. Hanpukitaz, €0; fa0/0; s0/1/0 1 .1

3oBHIHIN BUMIISL TaHenel MapuipyTtu3aropiB Cisco moaeneii 1841,
1921 Ta 1941 Ha skux posMilieHi iHTepdelcH Ta THi3Aa PO3MIMPEHHS
JUTSE MOZYJTIB Ta IUIAT PO3LIMPEHHS HaBEJACHO Ha puc. 6, a, 0, B BIAMOBI -
HO. 30BHIIIHIN BUTIIST PI3HHX IJ1aT PO3MIMPEHHS HABEJCHO Ha pUC. 7.
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a)
EHWIC (HWIC, WIC, or VWIC) slots 0 and ~ Auxiliary GE 0/0 (down) Input power
and 0/1 (up) connection

1—slot 0 (Right), slot 1 (Left), or double wide port

USB serial port—USB POE
5-pin mini USB Type-B :
p yp RJ-45 serial  USB port—USB 2.0
console port  Type-A port
HWIC slot 1 (EHWIC, HWIC, or WIC)

—double wide
AUX port GE 0/0

Input power connection

On/Off switch

HWIC slot 0 (EHWIC,
CompactFlash 0 HWIC, WIC, or VWIC) GEO0N
—single wide USB
ports—
CompactFlash 1 RUA45 two USB 2.0
USB serial port— 4=  serial Type-A ports
USB 5-pin mini USB console (USB 0=Bottom)
Type-B port
6)

Puc. 6. 30BHilIHIN BUTIISA MaHeNeil MapIIpyTH3aTOPiB
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6) Cisco HWIC-1T1/E1 (mocinoBHMit iHTEpdeEiic, poéHiM RJ-48)
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6) Cisco HWIC-2FE (2 iurepdeiicu Fast Ethernet, posuim RJ-45)

2) Cisco EHWIC-1GE-SFP-CU (1 inrepdeiic Gigabit Ethernet, poznim RJ-45,

1 inrepeiic Gigabit Ethernet mist 3minzoro Moxyns SFP)

0) Cisco HWIC-4ESW (4 inrepdeiicu Fast Ethernet, posuim RJ-45)

Puc. 7. 30BHINIHII BUMIIA MOAYIIB 1 IUIAT PO3MIMPEHHS



Onepauitini cucmemu mapuwpymuszamopie Cisco

HeoOxigHO BiAMITUTH, IO CYYaCHUH MapIIpyTH3aTOp — ¢ IiTiCHA
CYKYIHICTh anapaTHol miaT(opMH Ta CIeliai3oBaHOi MEpEeXHOI ore-
pauiiiHoi cucrtemu. Y Mapuipytuzatopax CiSCO 3acTOCOBYIOThCS Taki
mepexni OC sk Cisco 10S, Cisco 10S XR, Cisco 10S XE. 3 Touku 30py
BHYTpPIIHBO1 apXiTekTypu mi OC Bigpi3HAIOTHCS MiX C0000. 3 TOYKH
30py HaJIarO/KEHHS Ta aJMiHICTpyBaHHS BOHM MarOTh 06arato CIiIbHUX
puc. Sk npasuno, Cisco I0S XR ta Cisco 10S XE 3actocoByrOThCS Y
BUCOKOUIBHUKICHUX Ta BUCOKONPOMYKTUBHUX MariCTpalbHUX MapIipy-
tuzaropax, Cisco 10S y npocTimmx MapipyTuzaropax Mepex po3noi-
Ty Ta AOCTYIY.

Ilopaook 3asanmasicenns mapuipymuzamopa Cisco

[Ticns BKITIOYSHHS )KUBIIEHHS Ha MapmpyTu3aTopi Cisco BUKOHY€ETh-
cs BU3HA4YeHHWH Habip Aii, ski 3a0e3meduyroTh TeCTyBaHHS (YHKIIIOHY-
BaHHS CKJIaJIOBUX HpHUCTporo i 3aBanTaxeHHs Cisco 10S. Le#t naGip Ta-
KO’K Ha3MBAIOTh ,,3aBaHTa)XyBaJIbHOIO TOCIioBHIcTIO” (BOOt Sequence).
L{s1 mocmimoBHICTE MiCTUTh 4 OCHOBHHX eramu (puc. 8, a). Y meskux
BHIIaJKaxX erand 3 Ta 4 po30MBAIOTh HA YaCTUHH 1 TOAI 3arajibHa Killb-
KiCTh €TaIliB 3pocTae 110 1mectu (puc. 8, 0).

1. POST Loading 1. POST Loading
v v
2. Boot Loader Software Loading 2. Boot Loader Software Loading
v v
3. 10S Image Locating
3. 10S Image Locating and Loading v
4. 10S Image Loading
v v
4. Configuration File 5. Configuration File Locating
Locating and Loading
or Entering to ,,Setup Mode” 6. Configuration File Loading or
Entering to ,,Setup Mode’
a) 0)

Puc. 8. Eranu 3aBanTaxenHs Mapupytusaropa Cisco
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Ha mepuiomy etami 3miiCHIOEThCS 3aBaHTKEHHS MIPOLIETYPH 1T0YaT-
KOBOTO camoTecTyBaHH: nmpucTtporo POST, mo 30epiraeTbest B MOCTIHHIN
mam’siTi Mapmpyrtuzatopa. [linm gac BUKOHAHHA i€l MPOLEAYpH 3.iHC-
HIOETBCS TIepeBipka (YHKIIIOHYBaHHA OCHOBHHX OJIOKIB Ta IiJICUCTEM
MPUCTPOIO, SIKa BKIFOUAE TECTYBAaHHS IPOIlecopa, ONepaTuBHOI Mmam sTi,
¢nem-mam’sti, NVRAM. Ha npyromy erarmi 3MiHCHIOETBCS 3aBaHTa-
JKEHHSI 3 TTOCTIHHOT aM ATi B ONEPaTUBHY MaM’sITh IPOTPaMH ITOYaTKO-
Boro 3aBaHTaxeHHs Boot Loader. Ha mpomy erarti 31iliiCHIOETBCS TATO-
TOBKa JI0 BU3HAYEHHs Micid po3TamnryBanus oopa3y Cisco 10S. Ha Tpe-
TbOMY €eTalli 3iHCHIOEThCS BHU3HAYEHHS MICISI PO3TallyBaHHS 00pasy
Cisco 10S ra 3aBaHTa)XeHHs HOro B ONepaTuBHY mam’siTh. Ko obpas
Cisco |0S He 3HalineHO0, TO 3IHCHIOETHCA 3aBAHTAXKEHHS 0OMEXKEHOIO
obpa3y onepariiiioi cucremu — Cisco mini-IOS (mepexia 10 pexxumy
RXBOOT Mode). Ha yetBepTOMy eTarli 31iHCHIOETHCS BU3HAYCHHS Mi-
cis po3TamryBaHHA (haiina KoH(Irypamii MapmpyTuzaTopa Ta 3aBaHTa-
JKEHHSI HOTO OIepaTWBHY MaM’sTh. SKmio x ¢aitn xoHpiryparmii He
3HAWJEHO, TO 3AIMCHIOETHCS 3aIyCK MPOIEAYPH IMOYaTKOBOTO KOH)ITY-
pyBaHHs TprcTporo (mepexin g0 pexxumy Setup Mode/System Configura-
tion Dialog).

brok-cxema anroputMmy 3aBaHTaXXeHHs Mapmpytuzaropa Cisco, y
SIKiM HaBeZIeHO Pi3Hi BapiaHTH 3aBaHTaxkeHHs 0Opa3y Cisco 10S Tta ¢aii-
nmy KoH]iryparii HaBemeHa Ha puc. 9. BapianTu 3aBaHTakeHHs 00pazy
cUCTeMH Ta KOH(IrypamiiHoro aiiiy BCTAaHOBIIOIOTHCS 32 PaXyHOK
3MiHH 3Ha4eHb KOHDIrypaIiitHoro perictpa mpucTporo.

VY BHUNaIKy HOPMAJIBHOTO 3aBaHTAXECHHS MapLIpyTU3aTOpa Ha eKpaH
TEPMIHAJFHOI MPOTPaMH BHBOAWUTHCS IMOBIJOMIICHHS, ITOAI0OHE 10 HaBe-
neHoro Ha puc. 10.
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ITpouenypa
POST

v

3aBaHTaXKEeHHA
Boot Loader,
nomryk Cisco IOS

10S B
Flash RAM?

I0S Ha
TFTP-cepBepi?

Y
BaBanTtaxkenud [10S. HecranmaprHa
IMomyxk daiira CUTYyallisl.
koHpiryparii 3BapanTazkeHHsa mini-I0OS.

3alyck npoleaypu
—> [I0YATKOBOTO
KOHIrypyBaHHS Koudpiryparsia
* Ha TFTP?
BcranoBaenHs
napamMeTpiB
KoHDiryparrii
v
36epexkeHHsT 3aBaHTaXKeHHA
KoHdirypartii > KoHdiryparii.
B NVRAM [ToyaTok poGoTu

Puc. 9. biiok-cxeMa anroputMy 3aBaHTaxeHHs Mapiupytuzaropa Cisco

System Bootstrap, Version 15.1(4)M4, RELEASE SOFTWARE (fcl)
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Technical Support: http://www.cisco.com/techsupport
Copyright (c) 2010 by cisco Systems, Inc.

Total memory size = 512 MB - On-board = 512 MB, DIMMO = 0 MB
CISCO1941/K9 platform with 524288 Kbytes of main memory

Main memory is configured to 64/-1(On-board/DIMMO) bit mode with ECC disabled

Readonly ROMMON initialized

program load complete, entry point: 0x80803000, size: 0x1b340
program load complete, entry point: 0x80803000, size: 0x1b340
IOS Image Load Test

Digitally Signed Release Software

program load complete, entry point: 0x81000000, size: 0x2bblc58

Self decompressing the image :

$HHHHEHHE R R [OK]

Smart Init is enabled

smart init is sizing iomem

TYPE MEMORY_ REQ

Onboard devices &

buffer pools 0x01ES8F000

TOTAL: O0xOlE8F000

Rounded IOMEM up to: 32Mb.

Using 6 percent iomem. [32Mb/512Mb]

Restricted Rights Legend

Use, duplication, or disclosure by the Government is

subject to restrictions as set forth in subparagraph

(c) of the Commercial Computer Software - Restricted

Rights clause at FAR sec. 52.227-19 and subparagraph

(c) (1) (ii) of the Rights in Technical Data and Computer

Software clause at DFARS sec. 252.227-7013.

cisco Systems, Inc.

170 West Tasman Drive

San Jose, California 95134-1706

Cisco IOS Software, C1900 Software (C1900-UNIVERSALK9-M), Version
RELEASE SOFTWARE (fc2)

Technical Support: http://www.cisco.com/techsupport

Copyright (c) 1986-2012 by Cisco Systems, Inc.

Compiled Thurs 5-Jan-12 15:41 by pt team

Image text-base: 0x2100F918, data-base: 0x24729040

This product contains cryptographic features and is subject to United
States and local country laws governing import, export, transfer and
use. Delivery of Cisco cryptographic products does not imply
third-party authority to import, export, distribute or use encryption.
Importers, exporters, distributors and users are responsible for
compliance with U.S. and local country laws. By using this product you
agree to comply with applicable laws and regulations. If you are unable
to comply with U.S. and local laws, return this product immediately.

15.1(4)M4,

A summary of U.S. laws governing Cisco cryptographic products may be found at:

http://www.cisco.com/wwl/export/crypto/tool/stqrg.html

If you require further assistance please contact us by sending email to
export@cisco.com.

Cisco CISCO1941/K9 (revision 1.0) with 491520K/32768K bytes of memory.
Processor board ID FTX152400KS

2 Gigabit Ethernet interfaces

DRAM configuration is 64 bits wide with parity disabled.

255K bytes of non-volatile configuration memory.

249856K bytes of ATA System CompactFlash 0 (Read/Write)

Press RETURN to get started!

R-1>

Puc. 10. [ToBizoMiieHHs TP HOPMAJILHOMY 3aBaHTa)XEHHI MapIIpyTH3aTopa
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Pexicumu pooomu mapwpymuzamopa Cisco

Sk 1 pemrra npuctpoiB Cisco, Mapuipytuzatop Cisco, SIKuil mparioe
nig kepyBanHsaM Cisco 10S, Mae OCHOBHI Ta JIOJaTKOBI KOMaHJIHUX pe-
xumu pysnkuionyBanus (puc. 10). Ha BiaMiHy Binx KomyTtaTopa, SKHi
Ma€e OOMEXKEHY KiJIbKICTh JIOJIATKOBUX PEKHUMIB, y MapUIpyTH3aTOpa
Cisco ix goctatHeo 6arato. KoskeH i3 pexxuMiB Hajae meBHi (QyHKIiOHA-
JIbHI MOXKJIMBOCTI 3 JIIaTHOCTYBaHHS Ta HAJaroKEHHS POOOTH MapIuipy-
TH3aTOpa. Y KOKHOMY PEXHMMi KOPHCTYBadeBl HaJla€ThCs MIEBHUN HAOIp
komang. [lepexonn MiX peKUMaMy TaKOX 3AIHCHIOIOTHCA 32 JOMOMO-
roto BinnoBigHux koMaun (puc. 10). HomeHkiaTypa pexxumiB Mapuipy-
THU3aTOpa BU3HAYAETHCS HAOOpoM MoknBocTel Ta Bepcieto Cisco 10S.

OCHOBHHMHU peXUMaMH €:

— pexum kopuctyBada (User Mode, User EXEC Mode);

— npuBineitoBanuii pexxum (Privilege Mode, Privilege EXEC Mode);

— pexum rinodansHoro koHpirypysanns (Global Configuration Mode).

Y pekuMi KOPUCTyBaya HATA€ThCsl OOMEKEHHUM JOCTYII 10 Mapuipy-
TH3aTOpa, JO3BOJSEThCS MEperisaartu (ane He 3MIHIOBAaTH) JEsKi mapa-
MeTpu KoHQirypauii. ¥ npuBineiioBaHOMY PEKUMI JO3BOJSIETHCS ACTa-
JMBHO aHali3yBaTH CTaH MapLIpyTU3aTopa. AJMIHICTPATOpPOBI HANAETHCS
MOKJIMBICTh BUKOHATH BENMKY KUIBKICTH KOMaHA. Y IIbOMY PEXKUMI MOX-
JIMBE HAJIATO/KEHHS MEBHUX MapaMeTpiB i 1X 30epexkeHHs YIS MOJabIIol
pobotu. Y pexumi TIo0anbHOro KOHGIrypyBaHHs, 10 aKTUBYETHCS Tijlb-
KU 3 TIPUBLICHOBAHOTO PEXXHUMY, HAIAETHCS TIOBHUIA JIOCTYIT IO HA0Opy KO-
MaH/1 HaJIaro/KEHHsT MapIpyTH3aTopa Ta AOCTYII JI0 IOAATKOBUX PEXKHMIB.

Haii6iib1n BXMBaHUMU JIOAATKOBUMHU PEKUMAMH €:

— pexuM KoHQIrypyBannst iHTepdeiicy (Interface Configuration Mode);

— pexuM koHpirypyBanHs migintepdeiicy (Subinterface Configu-
ration Mode);

— pexum koHQirypysanns niHii (Line Configuration Mode);

— pexxuM  KOoH(]IrypyBaHHs mpoTokoiny MapmpyTtu3anii (Router
Configuration Mode);

— pexum kordirypyeanas DHCP-cepepa (DHCP Configuration Mode);

— pexuM KOH(IrypyBaHHsS CTaHAApTHOTO CIHCKY jgoctymy (Stand-
ard ACL Configuration Mode);

— pexuM KOH(IrypyBaHHS PO3IMIMPEHOro crucky goctymy (Extend-
ed ACL Configuration Mode).
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Pexxum

Pexxum [IpuBiretioBaHMH TA0OaABHOTO
KOpHCTyBada PeXRUM configure youdirypysanma
enable terminal
- | AN
Router> Z Router # Router(config)#
disable ~end
(exit, logout)‘ h (exit, Ctrl+Z) [
Peskum interface]
i
KOHirypyBaHHs:1 ~#— Router(config-if)#
inTepdeticy
Pesum | interface
KoHpirypyBaHHa ¢—| Router(config- %
miginrepdeiicy subif)#
Pexkum € line
. [N\
KOH(IrypyBaHH: ¢— Router{config-line)#
AiHii
end exit
PC}KHM (Ctrl+2Z) P router ~
KOHIrypyBaHHS ¢—| Router (config- [€
IIPOTOKOAY routen)#
MapHUIpyTH3allii
P ip dhcp pool
C2HM Router (dhcp- <
KOHDIrypyBaHHS fiol
DHCP-cepBepa config)
Iummi gogaTKoBi
PEeXRUMHU ~ _/

Puc. 10. Komangni pexxnmu Mapmpytuzaropa Cisco Ta KOMaHIU MEPEX0/IiB

MiX peKUMaMHI

[Tlicna 3aBanTaxkeHHsa Mapupytuzatop Cisco mepeOyBae y pexumi
KopHcTyBada. [ mepexo/y 10 MPHUBIJIEHOBAHOTO PEXUMY BHKOPUCTO-
By€eThCs KOManza enable. J{iis MOBEpHEHHsI 0 PeXHUMY KOPHCTyBa4a —
onna 3 komann disable, logout a6o exit. Jlist mepexo/y 0 peKUMy TII0-
6anpHOrO KOH(pIrypyBanus — komanma configure terminal, mis moBep-
HEHHs 10 MOIEePEAHBOr0 pexuMy — oaHa 3 komann end abo exit. Tlepe-
Xil 3 peXUMy TTI00aIBHOrO KOHQITYpyBaHHS 0 JOJATKOBUX PEKUMIB
3IIMCHIOETBCS 32 JIOIOMOTOI0 BIANOBITHUX KOoMaHA. [loBepHEHHs /10
PEKHUMY TI00ATBHOTO KOH(IrypyBaHHS — 3a JOIIOMOTOI0 KOMaHIH eXit.
MosxiuBuil npsMHA Tiepexia 1 3 Oyab-KOro J0AaTKOBOTO PEXUMY IO
NPUBLICHOBAHOTO PEXUMY. 3 II€I0 METOK 3aCTOCOBYETHCS a00 KOMaH1a
end, a6o HatucHenHa koMOiHamii kiasim <Ctri>+<Z>,
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Iumepdgheiicu mapwpymusamopa Cisco

InTepdeiicu mapmpyrtusaropa CiSCO 3 TOUKH 30py aAMiHICTPYBaHHS
MOKHA PO3IUIATH HA ABiI rpynu: QizuyHi iHTepdeiicu Ta noriuHi iHTEp-
¢eiicu. dizuuni iHTEpdeiicn — ue iHTepdeiicu BIAMOBIAHUX MEPEKHUX
texHosoriit. Jloriuni iHTepdeiicn — 1e iHTepdelicH, sKi aBTOMaTHIHO
cTBOpeHi omepaitiiinoro cuctemoro Cisco 10S mis BUKOHAHHS MEBHHUX
¢byukiil, abo iHTepdelicu, SKi CTBOPIOIOTHCS aJAMIHICTPATOPOM i3 TIEB-
HOW MeToro. [lo3HadyeHHs i, B 6araTbox acneKkTax, HaJaro[XeHHs (i3u-
9HUX iHTepdeiciB He 3aJIeKHUTh BiJl TOTO, UM € BOHU €IEKTPUIHUMH, U
ontuyaumMu. Crij 3a3Ha4UTH, 110 Bi3u4Hi iHTepdeiicn MapIpyTU3aTopa
Cisco 3a 3aMOBYYBaHHSM € HEaKTHBHUMH. AKTHBHICTH JIOTIYHOTO iHTe-
podeiiciB 3anexuTh Bij iX BUIIB Ta 3B’A3KiB 3 (i3nYHUMU iHTEpdericamu.
[lepenik Ta ormuc OCHOBHUX (Pi3WYHMX 1 JOTIYHHUX iHTEPQEIciB Mapmpy-
tuzatopa Cisco HaBezeHi y Taoum. 9.

Tabmuus 9
Intepdeiicu mapmpyrusaropis Cisco
Hasga inTepdeiicy | Onwc iHTepdeiicy
®Di3zuyni inTepdeiicn
Ethernet IaTepdeiic knacuynoro Ethernet, 10 M6it/c
FastEthernet IaTepdeiic FastEthernet, 100 M6it/c
GigabitEthernet Iarepdetic GigabitEthernet, 1 T6it/c
TenGigabitEthernet |Tarepdeiic 10 GigabitEthernet, 10 I'6it/c
Dotllradio Tarepdetic Wi-Fi
Serial TocnigoBHuii inTepdeiic
POS Iarepdeiic Packet over SONET
ATM Iarepdeiic Texnomnorii ATM (croan x BigHOCsTECS DSL-3€1HaHHS)
Async AcHHXpOHHUH iHTEpdetic
BRI Iarepdeiic BRI mepex texnomorii ISDN (cmyx6a 2B+D)
Tokenring Iarepdeiic Token Ring
FDDI Iarepdeiic FDDI
Hub BOynoBanuii KOHIIGHTpATOP (BBaXKA€ThCS iHTEpeEricoM)
HSSI BucoxomBuakicHui (10 52 M6iT/c) mocinoBHUil iHTEpdeiic
JloriuHi inTepdeiicu (AK NpaBujI0, CTBOPIOIOTHCS AAMiHICTPATOPOM)
Iarepdeiic Oitompuitmaya. Bynp-ski naHi, BificiaaHi Ha JaHWHA iH-
Null tepdeiic, BUIANAIOThCA. BUKOpHCTOBYEThCS I TipocToi (inbTpa-
11 MapIIpyTiB.
PortChannel Iarepdetic arperosanoro kanany (L3 EtherChannel)
Tunnel Iarepdetic Bipryansnoro GRE/IP Security tynento
Loopback Bipryansauit inTepdeiic mMapmpyrtuzaropa (He mrytatd 3 Loop-
back/Localhost/127.0.0.1 3Bu4aitHoro komir’;otepa)
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Dialer IaTepdeiic MapipyTH3allil BUKJIHKIB 32 3aIIUTOM.

Virtual-Template  |Iarepdeiic BipTyansHoro tynemo IP-Security

Iarepdeiic arperoBanoro 3a mporokxoiom MLPPP kanamy (kaman

Multilink . . . .
CKJIAJIA€THCS 3 KiNbKOX (Di3UUHMX MOCIIJOBHUX KaHAIIB).
BVI Iarepdeiic BipTyaapHOro MocTa
Group-Async JloriuHa rpyna acCHHXpOHHHX iHTep(eiiciB.
VLAN InTepdeiic VLAN. Ha nmesxux mapiipyTu3aTopax aBTOMaTHIHO CTBO-

peHo inTepdeiic vlan 1 3a 3aMOBUyBaHHSM.

Hlopsaook nanawmyeanns inmepeiicie mapupymuzamopa Cisco

Crienudika HaJaro/PKEHHS TEBHOTO iHTepdelicy mapupyrtusatopa
Cisco 3ymoBneHa crHenu(]ikor0 BHKOPHCTAHHS BiAMOBIAHOT MEpEXHOT
TeXHoJoril un 3’eAHaHHs. Hanpukian, ans mapuipyTusaropa intepdeiic
Ethernet omnouacHo € i DTE, i DCE-nipuctpoem, TOMy He BUHHKAE TTOT-
pebu B meramizauii ¢yHkuii inTepdeiicy. [locmimoBne 3’eqHaHHs B OJI-
HUX BHIAJKaX MPH BUKOPUCTAHHI MEBHOTO THITy Kabemo mependadae
Buginenns poiai DTE-npuctporo ans omnoro mapuipyrusaropa Ta DCE
JUIA 1HIIIOI0, B 1HIIHKX BAMNAaAKaxX — Hi.

[opsnox nanamtyBanHs Ethernet inTepdeiica Ha MappyTH3aropax
Cisco € HACTYITHUM 3T1THO 3 PEKOMEHJAIIMHA BUPOOHHKA € HACTYITHUM:

1. BuGip intepdeiicy (000B'I3K0BO).

2. [TpucBoenns [P-anpecu Ta Macku migmepexi (000B'I3KOBO).

3. AxruBaitis inTephericy(000B'sI3K0BO).

4. HanmamtyBaHHs JOJaTKOBHX MapaMeTPiB: MPOMYCKHOI 3aTHOCTI,
3aTPUMKH, ONHCY 1 T.I. (HEOOOB SI3KOBO).

[Nopsimox HanmamTyBaHHS MOCTIIOBHOTO iHTEp(dEHCY MpU BHKOpPHUC-
TaHHsI MPSAMOTO 3’€JIHAHHS HYJIb-MOJEMHHM Ka0eleM Ha MaplipyTh3a-
topax Cisco 3rifJHO 3 peKOMEH/IalliSIMI BUPOOHUKA € HACTYITHUM:

1. BuGip inTepoeiicy (000B'I3K0BO).

2. HanamryBanHs Ha OHOMY 3 JIBOX iHTep(elciB poi iHTepdeicy
DCE (060B’s3K0BO).

3. [IpucBoenns [P-agpecu Ta Macku migmepexi (000B'I3KOBO).

4. AktuBaiis inTepdeicy(000B'13K0BO).

5. HanamyBaHHS JOJATKOBHX TapaMmeTpiB: MPOIYCKHOI 3aTHOCTI,
3aTPUMKH, OMHCY 1 T.II. (HEOOOB’I3KOBO).
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OcHOo6HI KOManOu HANA200XCeHHA napamempis inmepgeiicie
mapwpymuszamopa Cisco

Bubip inTepdeiicy mapmpyTusaTopa IS HaJaroKEHHS BUKOHY-
eThesl KoMaHaomw interface. MoxJrBe oHOYACHE HAArOMKEHHS IPYIH
intepdeiicis. [l bOr0 BUKOPHCTOBYETHCS KoMaHa interface range.
Crnig maragaTw, mo 3a 3aMOBYYBaHHAM (i3ndHi iHTEpEHcH MapIIpyTH-
3aTopa 3HAXOMATHCS y BIAKIIOYEHOMY CTaHi, a JOTi4HI iHTepdeiicn 3a-
JIEKHO BiJl TUITY MOXYTh 3HAXOTUTHCS SIK Y BIKIIOYCHOMY, TaK 1 BKITIO-
YeHOMYy cTaHaX. BimkimiodeHHS iHTepdeiicy BHUKOHYETHCS KOMaHIOIO
shutdown, Bxarouenns — komangoro No shutdown. J{ns nanaromkeHHs
napaMmeTpiB iHTepdenciB MapmpyTH3aTOpa, 3aJIe)HO BiJ] IX THUIY BHKO-
PHUCTOBYETHCS JOCTATHHO BENMUKWN HaOip KoMaHA. BimbmricTs KoMaHI €
3arabHUMU TSI BCiX iHTep(elciB, YaCTHHA — XapaKTEPHUMHU JIHIIE JUIS
iHTep(herciB MEBHUX TEXHOJIOTIMH.

OCHOBHAMHM KOMaHJaMH HAaJAIITyBaHHS MapaMeTpiB (i3WYHOTO 1
KaHaIBHOTO PiBHA I iHTepdelciB MapupyTu3aTopa € KOMaHau: arp,
bandwidth, clock rate, delay, description, duplex, encapsulation,
keepalive, ip, mac-address, mtu, speed. Bigmina mii KoMaHa — BHKO-
puctanss hopmu NO, abo komanaa default.

Komanpa arp Ta ii mogudikarii ciryxartb s 00pooku ARP-3amutiB
Ta iX mapametpiB Ha iHtepdeiici. Komanga bandwidth coyxute mis
BCTAHOBJICHHS 3HAYCHHS MPOIYCKHOI 3IaTHOCTI, 10 BUKOPHCTOBYETHCS
Mpy OOYMCIIEHHI METPUK MapHIPYTiB Y MPOTOKOIAX MaplIpyTH3alii, He
BCTaHOBITIOE IBHJKICTh Tiepeadi AaHWX iHTepQeiicy 1 He BIUIMBa€e Ha
(dakTHYHYy IIBUIKICTH Nepenadi JaHWX 1O KaHaimy 3B’s3Ky. Komanma
clock rate ciyxuth 115l HaJAIITYBaHHS YaCTOTH TAKTOBHX IMITYJIbCiB HA
oxHoMmy 3 napu intepdeiiciB (tumy DCE), mo ¢opmyrors npsmuii aso-
TOYKOBHH TIOCTIJOBHMH KaHall MDK J[BaMa MapIIpyTHU3aTOpaMu
(3’emnanHs Ty Hynmb-mozeMm). llpu mimkiroueHHI MapmipyTu3aTopa
yepe3 DCE-npuctpiii (mampuxian, CSU/DSU) komanaa He 3a1a€eThes,
OCKIUTBKM CHHXPOHi3allisl 37iiicHIOEThCs TpoBaiiepom nociyr. Komanna
delay ciyxuth aJ1s1 BCTAaHOBJICHHS! 3HAYCHHS 3aTPUMKH Ha iHTepQeiici,
L€ 3HaUY€HHS BUKOPHUCTOBYETHCS MPH OOYUCIICHHI METPUK y JESKUX MPO-
TOKOJIaX MapUIpyTH3allii, KOMaH/Ja He BU3HAYa€ MapaMeTpiB iHTepdei-
ca. Komanzna description ciyxuts [uist onucy iHTepdeicy, BUKOPHCTO-
BYETBCSI 3 METOIO TIOJIETILIEHHS aHaNi3y Pe3yJbTaTiB BUBOAY KOMaH] pU
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anminictpyBanni. Komanma duplex (ta i momudikarii duplex-full,
duplex-half) ciyxats a5t 3a3HaueHHST PEXKUMY Tepeadi JaHHX Ha iH-
tepdeiici. Komanma encapsulation ciayxuTh 1 HaJAmTyBaHHS THITY
iHKancynamii Ha iHTepdeiici. YacTo BUKOPHCTOBYETHCS Ha MOCIITOBHUX
iHTepericax ansA 3a3HadYeHHS MPOTOKOIY a00 TEXHOJIOTil KaHaIbHOTO
piBHsA, Ha iHTepdeiicax Ethernet BUKOpHUCTOBYETBHCS M1l TeTyBaHHS
VLAN (six 802.1Q, Tak i ISL). Komanna keepalive cinyxuth s 3a3Ha-
YeHHSI iHTepBajly, MPOTATOM SIKOTO MapIIpyTH3aTOp OyAe OodiKyBaTH Ie-
pexa THM, SIK BiATIpaBUTH depe3 iHTepdeic OB IOMIICHHS PO TEPEBIpKY
3B’SI3KY /ISl BUSHAYEHHS UM TpaIfoe iHTepdeiic Ha iHmoMy KiHIl Toci-
noHoro kaHaiy. Ha Ethernet-intepdeiicax maprpyTuzarop nepecuiae
MmoBioMiIeHHA camoMy co0i. Komanma mMtu ciryxuTh aisi 3a3HaYCHHS
MTU inTepdetica, 11e 3HaYCHHAS BapTO 3MIHIOBATH I ONTHMI3aIlil mpo-
QYKTHBHOCTI MepexXi, HallpUKIaJ, I KaHATIB 3 BEIUKUMH BTpaTaMH
HOro BapTO 3MEHIILYBAaTH.

Cunrakcuc komanu interface (pexxum rimo6arsHOro KOHMIrypyBaHH:).

interface interface-type interface-id.subinterface-id [{point-to-
point | multipoint}]
ne interface-type — tun inrepdeiica, moxe npuiimMatu 3HaueHHs Ether-
net, FastEthernet, Serial, ATM, Loopback, Tunnel, Vlan ra in.;

interface-id — inentudikarop iHrepdeiica, MoKe MaTH OJJHOUUCIOBE
no3HaueHHss Number (Homep iHTepdeiica), ABOYKMCIOBE MO3HAYCHHS
module/number (Homep Momysnst (aganrepa)/HoMep iHTepdeiica), TpHUHC-
noBe mosHadeHns Slot/module/number (Homep crota/Homep Mojy-
nsi(amantepa)/ HoMep iHTepderica);

subinterface-id - inenTudikarop migintepdeiica, Moxe mpuitMaTH
3HaueHHs BiJ 0 1o 4294967295, 3a 3amoBuyBaHHIM iHTEepdelic He MiCTUTD
miginTepdeiciB, BOHH CTBOPIOIOTBCS Y MpOIECi BUKOHAHHS KOMAaHIH
interface; miginTepdelicn BUKOPUCTOBYIOThCS [yTa 3a0e3MeUeHHs] poOoTH
npoTtokoiy 802.1Q ta TexHoorii Frame Relay i ATM;

point-to-point — cmy060Ba KOHCTPYKIisl, fKa 3a3Ha4a€, MmO IiIiH-
Tepdeiic JOriYHO 3’ €THAHUM 3 OHUM BIIaJICHUM BY3JI0M;

multipoint — ciyx00Ba KOHCTpPYKIIisi, SIKa 3a3HAyae, IO MiJiHTep-
(etic J1OTIYHO 3’ €IHAHUH 3 KiJIbKOMA BiIJaJICHUMH BY3JIaMHU;

IMapametpu point-to-point ta multipoint, six mpasmito, 3a3Ha4ar0Th-
cs1 TIipy po0oTi 3 iHTepdeticamu Frame Relay i ATM.
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CunTakcuc KoMaHau arp (pexxuM KoHBITypyBaHHS iHTEPGEICY).
arp {arpa | frame-relay | probe | snap }
ne arpa — iHkancyssnia 11 mepex Ethernet, BcTaHOBIIOETBCS 32 3aMO-
BUYBAaHHSIM;
frame-relay — inkancyssist 1 mepesk Frame Relay;
probe — inkancyssiist ;s mpotokosy HP Probe;
snap — iakancymmis it SNAP (3rinro RFC 1042);
Cunrakcuc KoMaHau arp timeout (pexxum koHOIrypyBaHHs iHTepheii-
cy).
arp timeout seconds
ne seconds — yac xwuttsi ARP-3amucy B ARP-Tabnuii (c), 3a 3aMoB4Yy-
BaHH:IM fopiBHIOE 14400.
Cunrakcuc komanau bandwidth (pexum kongirypyBanss inTepdeii-
cy).
bandwidth value
ne value — 3HadeHHs mpomycKHoi 31aTtHOCTI B KOiT/C, 32 3aMOBYyBaHHIM
3aJIeXKUTD BiJl THITY iHTEpEIiCy.
Cunrakcuc komanau clock rate (pexxum xoHbirypysanss iHtepheicy).
clock rate bps
ne bps — 3HaYeHHs YacTOTH TAKTOBHUX IMITYJIbCIB (0IT/C), MOXKE TpHiiMa-
tn 3HaueHHs 1200, 2400, 4800, 9600, 19 200, 38400, 56000, 64000,
72000, 125000, 148000, 500000, 800000, 1000000, 1300000, 2000000,
4000000; 3a 3aMOBUyBaHHSIM HE 3a3HAYAETHCA.
Cunrakcuc xomauau delay (pexxum konbirypyBanus intepdeiicy).
delay value
ne value — 3Ha4YeHHst 3aTpUMKH Ha iHTep(deiici B gecsITKax MiTICEKyHII,
3a 3aMOBYYBaHHSM 3QJICKUTH BiJI TUITY iHTepderCy.
Cunrakcuc komanu description (pexxum koHbirypyBaHHs iHTEpdEiicy).
description text-line
ne text-line — TectoBwuii psiok onucy iHtepdeiicy (10 240 CUMBOJIIB).
Cunrakcrc komauan duplex (pesxxum koHbpirypyBaHus iHTEpDENCY).
duplex {auto | full | half}
Jie auto — aBTOMaTHYHUI BUOIp PEXKUMY;
full — moBHOAYIIIEKCHUIT peXUM;
half — namiBayIIeKCHUIT pexuM.
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Cunrakcuc KoMaHau encapsulation (pexum koHbIrypyBaHHs iHTEp-
beiicy/minintepdeiicy).

encapsulation { ppp | hdlc | frame-relay [cisco | ietf] | dotlq vlan-
id...}

ppp — ciryx00Ba KOHCTPYKIIis, sIKa BKa3ye, MO0 IHKAIICYIIAIIIO 3/iHC-
HIOBATH 3T1AHO CTaHAApTiB poTokoiy PPP;

hdlc — cy:x60Ba KOHCTPYKIIis, IKa BKa3ye, 110 1HKAMCYIISAIIIO 3/i-
CHIOBAaTH 3TiHO cTaHAapTiB npoTtokory HDLC;

frame-relay — ciy:x60Ba KOHCTpyKIIisi, sIKa BKa3ye, 10 1HKAICYJIs-
11i0 3IMCHIOBATH 3TiIHO cTaHAapTiB TexHouorii Frame Relay;

cisco — dipmoruii croci6 inkancyJsimii Cisco s Frame Relay;

ietf — cranmaptauii crioci6 inkarncyssii IETF;

dotlq — inkarncyssiiis o mporokoiy 802.1Q;

vlan-id — romep VLAN B ngianasoni Big 1 g0 1005 nmpu BUKOpHUCTaH-
HI cTaHgapTHOro oopasy 10S, mpu BukopucTaHHI 00pa3y 3 pO3IIMPEHU-
MU MOJIMBOCTSIMH — B AlanasoHi Big 1 no 4094.

Cunrakcuc komanau keepalive (pesxim koH}irypyBanHs iHTepdeiicy).

keepalive seconds
ae seconds — 3HaYeHHS IHTEPBANly 4Yacy O4YiKyBaHHSI, SIKe 33Ja€ThCS B
CEKyHJaxX, 32 3aMOBUYBaHHSAM cTaHOBUTH 10 c.

Cuntakcuc koMaHau Ip (pexxuMm  KoHpirypyBanHs —iHTepdeii-
ca/miginTepdetica).

Cunrakcuc komasu ip address (pexum koHpirypyBanHs intepdeiica).

ip address {address network_mask} | dhcp
ne address — IP-ampeca B 1eCSITKOBOMY 3aITuCi;

network_mask — macka Mepexi, 3anucana y 3Bu4aiiHii hopmi;

dhcp — ciy»x60Ba KOHCTpYKIIis, sika BKa3ye, mo I[P-axpecy HeoOXi-
HO OTpUMAaTH aBTOMaTH4YHO 1o npoTtokoxy DHCP.

Cunrakcrc koMaHai mac-address (peskum KoHbIrypyBaHHsI iHTEphEicy).

mac-address hw-address
ne hw-address — MAC-aapeca iHTepdeiicy y BUIJISII
HHHH.HHHH.HHHH, xoxue uyucio HHHH mae nopxuny 2 Gaiitu i
3aITUCYETHCS B ITICTHAILSATKOBIH (hopMmi.

CuHTakcuc koManad Mtu (pexxum KoHGITypyBaHHS iHTEPQEICY).

mtu value
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ne value — 3nauennss MTU B Gaiftax, 3HaUeHHS 3a 3aMOBUYBAHHSIM 3a-
JISKUTH BiJl TEXHOJIOTIT 200 MPOTOKOIJTy KAHAIBHOTO PiBHS.

Cunrakcuc koMauau speed (pexum KoHirypyBaHHs iHTepGheicy).

speed {10 | 100 | 1000 | auto [10 | 100 | 1000] | nonegotiate}
e 10, 100, 1000 — 3nayenns mBuakocTi B M0OiT/c,

auto — cmyx0OoBa KOHCTPYKIIs, SIKa BKa3ye aBTOMAaTHYHHUH BHOIp
IIBU/IKOCTI; SIKIIIO BUKOPUCTOBYEThCss opma auto 10 (auto 100, auto
1000) inTepdetic Beme MeperoBOpH JIKINE HA IiHl MIBUIKOCTI;

nonegotiate — ciry»x00Ba KOHCTPYKIIis, sIKa BIIKITIOYAE PEKUM aBTO-
MEPEroBOpiB MPO MBUAKICTS.

Cunrakcuc komaHmu  config-register (pexxum  rio6anbHOTO
KOH(DIrypyBaHHs):

config-register conf_reg_value
ne conf_reg_value — 3HaueHHs KOHQIrypaIliiHOro pericTpy, 4mcio 3
nianazony 0x0000 ... OxFFFF; 3a 3amoBuyBaHHsIM ctaHOBHTH 0x2102.
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Ocnoeni komanou Cisco 10S ona 6azoe60i oiaznocmuru

pooomu mapwpymusamopa Cisco

Jlyis BUBEIEHHS AiarHOCTUYHOI iH(popMarlii po (izuyHi mapamerpu
MapIIpyTH3aTOpa Yu HOTo iHTepQeiiciB, CTaH MapIIpyTH3aTOPa, pe3ybTa-
TH HaJaroJXeHb abo pe3yabTaTd poOOTH MapIIPyTH3aTOPa TOIIO BUKOPH-
CTOBY€EThCS KOMaHia ShOW. BoHa € 10CTyImHOO SIK i3 pekuMy KOPHUCTYBa-
Ya, TaK 1 3 IPUBLICHOBAHOTO PEXXUMY. 3alISKHO Bil pEKUMY J1aHa KOMaH-
Jla MOXK€ MaTd pi3Hi mapameTpu. YacThHa mapaMeTpiB € OJHAKOBHMH 1
JOCTYITHUMH B 000X pexkumax. Yacto komanaa SNOW i3 IeBHUM Mapamer-
POM YBaXKa€ThCsl OKPEMOIO KOMaHI00. [lepertik OCHOBHUX KomaH Show
Ta iX mpu3Ha4YeHHs HaBeaeHi y Tadu. 10.

Tabmmmg 10

Ilepenik ocHOBHUX nmapaMeTpiB koMaHau show

Komannga

[IpusHaueHHs

show version

BuseneHHs: oTo4HOI iHMOpMALIIT PO arapatHe 1 IporpaMHe 3a0e3MeUeHHs

show tech-support

Busenennst cucteMHO1 iHbOpMaIii sl TEXHIYHOT TiATPUMKH

show flash

ITeperisan Bmicty duern-mam’ari
p y

show file systems

Busenennst npo ¢aisoBy cucremy

show memory

Busenenns indopmaiii mpo BUKOPHUCTAHHS 1AM’ STi

show processes

Busenenns ingopmarii npo nporecy, 3amyIieHi Ha IPUCTPOi

show processes cpu

Busenenns neranizoBanoi iHGopMallii Ipo 3aBaHTaKEHHS Mpolecopa

show processes memory

Busesiennst iHdopmartii po 3aBaHTaKESHHs IIPOLIECAMH OTIEPATHBHOI ITaM sITi

show controllers

BuseneHns netanizoBaHoi iHGopMarlii mpo podoTy KOHTpoJiepa iHTepderica

show interfaces

BuBenenns feranizoBaHol iHpopManii npo inTepdeiicn MapipyTusa-
TOpa Ta iX cTaH

show ip interface

Buenenns indopmariii npo GpyHkuionyBanHus npotokoiy IP Bepcii 4
Ta CYMDXKHHX IIPOTOKOJIIB

show ip interface
brief

Buenenns indopmariii npo GpyHkuionyBanHs npotokoiy IP Bepcii 4
Ha iHTepdeiici y CKopoueHeOMY BUTIISI I

show ipv6 interface

Buenenns indopmariii npo GpyHkuioHyBaHHs npoTtokoiy IP Bepcii 6
Ta CYMDXKHHX IIPOTOKOJIIB

show ipv6 interface
brief

Buenenns indopmariii npo GpyHkuioHyBaHHs npoTokoiy IP Bepcii 6
Ha iHTepdeiici y CKopoueHeOMY BUTIIS I

show route

BuBenenns Tabauii Mapmpyrusaiii nporokoay IP Bepcii 4

Show ipv6 route

Buenennst tabnuiii Mmapupytusamii nporokoiy IP Bepcii 6

show protocols

Busenenns rinobanbHO1 Ta iHTepheiicHo-3anexHo1 iHpopMallii mpo
MPOTOKOJIH 3-TO PiBHS, M0 QYHKIIOHYIOTh Ha MapIIPyTU3aTOPL

show startup-config

[leperisia cTapToBOi KOHDIrypallil IPUCTPOIO

show running-config

Ilepernsa noTOYHOT KOHQIrypaIii IpUCTPOIO

show history

TTeperisiT CIMCKY OCTAHHIX BUKOHAHIX KOMaH/T (3a 3aMoBdyBaHHsM 10 psikiB)

show clock

BuBenenHst gacy, BCTaHOBIEHOTO Ha MapUIPYTH3aTOPi
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MooenvHuit npuUKIA0 HANAZ00IHCEHHA
napamempie Kanany 36’a3Ky mexnonocii Fast Ethernet,
noodyoosano2o mixic mapuwipymuszamopanu Cisco

Posrnsinemo cnienudiky HamaroIXeHHs HapaMeTpiB KaHaly 3B’SI3KY
texHouorii Fast Ethernet mixk mapupyruzaropamu Cisco aiist 3’ €THaHHS,

cxema AKoi HaBeJieHa Ha puc. 11.

Puc. 11. Tlpuknax mepesxi

[Tig yac moOymoBU KaHay 3B’SI3KYy [UIA 3 €IHAHHS MPUCTPOIB BHKO-
puctaHo naaHi Tabn. 11. [ns Hamaro/keHHs HapameTpiB aapecarlii iHTe-
pdeticiB mpuCTpOiB BUKOPHUCTaHO MaHi Tadm. 12.

Tabmums 11
Iapamerpu inTepdeiiciB mpuCcTPOiB A5 MPUKIATY
- . IligxmrouyeHus ITinxmrouenus
Tpuctpiit Tnrepgeiic JI0 TIPUCTPOFO Iio inTepdeiicy
Mapmpytusatop R-1 Fa0/0 Mapmipytuzatop R-2 Fa0/1
Mapupyruzarop R-2 Fa0/1 Mapupyruzarop R-1 Fa0/0
Tabuunsg 12
IMapameTpu aapecauii Mepe:xi
[Minmepexa/ IuTepdetic/Mepexuuii ) Macka .
[pucrpiit anmanrep/Ilmo3 IP-anpeca miaMepexi lpedixe
[Minmepexa A - 195.1.1.0 | 255.255.255.252 /30
Map‘”gyflma“’p Inrepdeiic Fa0/0 195.1.1.1 | 255.255.255.252 | /30
Map‘”gy_;mamp Inrepdeiic Fa0/1 195.1.12 | 255.255.255.252 | /30

Cuenapii HanaroJpkeHHsl mapaMmeTpiB iHTepdeiiciB TexHouorii Fast
Ethernet (mBuakicts, pexum podbotu, MAC-anpeca) ta napamerpis IP-
azgpecartii g MapmpytuzatopiB R-1, R-2 HaBejeHi Hik4e.
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Router>enable

Router#configure terminal
Router(config)#hostname R-1
R-1(config)#interface FastEthernet 0/0
R-1(config-if)#description LINK-TO-R-2
R-1(config-if)#speed 100
R-1(config-if)#duplex full
R-1(config-if)#mac-address 00aa.00ad.0001
R-1(config-if)#ip address 195.1.1.1 255.255.255.252
R-1(config-if)#no shutdown
R-1(config-if)#exit

R-1(config)#exit

R-1#

Router>enable

Router#configure terminal
Router(config)#hostname R-2
R-2(config)#interface FastEthernet 0/1
R-2(config-if)#description LINK-TO-R-1
R-2(config-if)#speed 100
R-2(config-if)#duplex full
R-2(config-if)#mac-address 00aa.00ad.0002
R-2(config-if)#ip address 195.1.1.2 255.255.255.252
R-2(config-if)#no shutdown
R-2(config-if)#exit

R-2(config)#exit

R-2#



Pe3ynomamu eukonHanns KOMAHO MOHIMOPUHZY MaA OiAZHOCHUKU
Ppobomu inmepheiicie mapuwipymuzamopie 01 po3znAHYMO20 RPUKIAOY

3 Mmeroro meperisiny iHdopMarii po GyHKIIOHYBaHHS iHTep(elciB
MapIIpyTH3aTOPiB I PO3TISHYTOTO MPUKIAAY BUKOPHUCTAHO KOMaHIH
show interfaces, show ip interface brief. IlepeBipka 38’s3ky Mix Ma-
pILIPYTH3aTOPaMH 3[ifiCHEHA 3a TOMOMOIr0OK0 KoMaHau Ping. Pesyiabpratu
poOOTH IMX KOMaH I Jutss Mapmpytu3atopiB R-1 Ta R-2 HaBeneHo Bimo-
BiIHO Ha puc. 12-16.

R-1l#show interfaces FastEthernet 0/0
FastEthernet0/0 is up, line protocol is up
Hardware is Gt96k FE, address is 00aa.00ad.0001 (bia c403.0755.0000)
Description: LINK-TO-R-2
Internet address is 195.1.1.1/30
MTU 1500 bytes, BW 100000 Kbit/sec, DLY 100 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Full-duplex, 100Mb/s, 100BaseTX/FX
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:00:30, output 00:00:03, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue: 0/40 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
24 packets input, 4536 bytes
Received 13 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, O ignored
0 watchdog
0 input packets with dribble condition detected
66 packets output, 7056 bytes, 0 underruns
0 output errors, 0 collisions, 3 interface resets
unknown protocol drops
babbles, 0 late collision, 0 deferred
lost carrier, 0 no carrier
output buffer failures, 0 output buffers swapped out

oo oo

Puc. 12. Pesynbrar Bukonanus komauau Show interfaces FastEthernet 0/0
Ha Mapupyrtuszaropi R-1

R-2#show interfaces FastEthernet 0/1
FastEthernet0/1 is up, line protocol is up
Hardware is Gt96k FE, address is 00aa.00ad.0002 (bia c404.0764.0001)
Description: LINK-TO-R-1
Internet address is 195.1.1.2/30
MTU 1500 bytes, BW 100000 Kbit/sec, DLY 100 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Full-duplex, 100Mb/s, 100BaseTX/FX
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:00:36, output 00:00:06, output hang never
Last clearing of "show interface" counters never
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Input queue: 0/75/0/0

Queueing strategy: fifo

Output queue: 0/40 (size/max)

5 minute input rate 0 bits/sec,

5 minute output rate 0 bits/sec,
20 packets input, 3716 bytes
Received 8 broadcasts, 0 runts,
0 input errors, 0 CRC, 0 frame,
0 watchdog

0 packets/sec
0 packets/sec

0 giants,
0 overrun,

(size/max/drops/flushes); Total output drops: 0

0 throttles
0 ignored

0 input packets with dribble condition detected

69 packets output, 7526 bytes, 0 underruns
0 output errors, 0 collisions,
unknown protocol drops

babbles, 0 late collision,
lost carrier, 0 no carrier

output buffer failures,

0 deferred

oo oo

3 interface resets

0 output buffers swapped out

Puc. 13. Pesysbrar BuKOHaHHs kKomanau show interfaces FastEthernet 0/1

Ha MapupyTu3zaTopi R-2

R-1#show ip interface brief

Interface IP-Address OK? Method
FastEthernet0/0 196.1.1.1 YES NVRAM
FastEthernet0/1 unassigned YES NVRAM
FastEthernetl/0 unassigned YES NVRAM
R-1+#

Status Protocol
up up
administratively down down
administratively down down

Puc. 14. Pesysnbrar BUKOHaHHs KoMmanau show ip interface brief na maprupyrusaropi R-

1
R-2#show ip interface brief
Interface IP-Address OK? Method
FastEthernet0/0 unassigned YES NVRAM
FastEthernet0/1 196.1.1.2 YES NVRAM
FastEthernetl1/0 unassigned YES NVRAM
R-2#

Status Protocol
administratively down down
up up

administratively down down

Puc. 15. Pesynbrar BukoHauHs komanau Show ip interface brief na mapmpyruzaropi R-

2

R-1#ping 195.1.1.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 195.1.1.2,
Success rate is 100 percent
R-1#

(5/5),

round-trip min/avg/max =

timeout is 2 seconds:

16/36/84 ms

Puc. 16. Pe3ynbrar BUKOHAHHS KOMaHIH PiNG Ha MapipyTu3atopi R-1
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Mooenvhuit npuKIaA0 HANA200XHCEHHA RAPAMEMPIE NOCAIO06HO20
Kauany 36’a3Ky, noo6y0oeanozo mirxc mapupymuszamopamu Cisco

Posrisremo crienugiky HamaroKeHHS IMOCHTIIOBHUX iHTepQeiciB
MapuipytuzaTopiB Cisco y Xoai opraHizauii ABOTOYKOBOTO HOCIHiJOBHO-
ro KaHaJy 3B 53Ky, 110 300pakeHuil Ha puc. 17.

R-1 DCE A

R-2
= s0/0 s0/0 e==p,
-— -

DTE
Puc. 17. IIpukinax mepexi

[lixg yac moOymOBU AaHOTO KaHANy JJisl 3’€IHAHHS MPUCTPOIB BUKO-
puctaHo naHi Tabn. 13. [ns HamamrTyBaHHS apaMeTpiB aipecaii npu-
CTpPOIB BUKOPUCTAHO AaHi Tadi. 14.

Tabmmrt 13
IapameTpu inTepdeiiciB mpuCcTPoOiB A5 MPUKIATY
.\ . ITi ITi
Tprcrpiii Tnrepdeiic IAKITFOYCHHS IO EHHA
JI0 TIPUCTPOIO Io iHTepdericy

Mapmpyruzatop R-1 Se0/0 (DCE) Mapupyrusarop R-2 Se0/0 (DTE)

Mapmpyruzatop R-2 Se0/0 (DTE) Mapmpytuzatop R-1 Se0/0 (DCE)

Tabmuusg 14
IMapameTpu aapecauii Mepexxki
[Minmepexa/ IuTepdetic/Mepexunii ) Macka .
[pucrpiit ananrep/11lnro3 IP-anpeca migMepexi lpedixe
[Minmepexa A - 196.1.1.0 | 255.255.255.252 /30
Mapupynzarop R-1 Iurepdetic Se0/0 196.1.1.1 | 255.255.255.252 /30
Mapupynzarop R-2 Iarepdetic Se0/0 196.1.1.2 | 255.255.255.252 /30

Cuenapii HajaroJpkeHHs MapaMeTpiB MOCHiAOBHUX iHTepdelciB Ta
napameTpiB ajapecanii s MapupyTtuzaropiB R-1 ta R-2 3a ymoBu Bu-
KOPHCTaHHSI BCTAHOBJICHOTO 32 3aMOBYYBAHHSM KaHAJIBHOTO TPOTOKOIY
HDLC HaBeneHi HAXUE.
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R-1>enable

R-1#configure terminal

R-1(config)#interface Serial 0/0
R-1(config-if)#description LINK-TO-R-2
R-1(config-if)#clock rate 64000

R-1(config-if)#ip address 196.1.1.1 255.255.255.252
R-1(config-if)#no shutdown

R-1(config-if)#exit

R-1(config)#exit

R-1#

R-2>enable

R-2#configure terminal

R-2(config)#interface Serial 0/0
R-2(config-if)#description LINK-TO-R-1
R-2(config-if)#ip address 196.1.1.2 255.255.255.252
R-2(config-if)#no shutdown

R-2(config-if)#exit

R-2(config)#exit

R-2#



Pe3ynomamu eukonHanns KOMAHO MOHIMOPUHZY MaA OiAZHOCHUKU
Ppobomu inmepheiicie mapuwipymuzamopie 011 po3znAHYmMO20 RPUKIAOY

3 Mmeroro meperisiny iHdopMarii po GyHKIIOHYBaHHS iHTep(elciB
MapIIpyTU3aTOPIB U PO3TIISIHYTOTO MPHKIIAAY BHKOPUCTAHO KOMaHIN
show controllers, show interfaces. TlepeBipka 3B’3Ky MiX MapIipyTH-
3aTOpaMH 31ilCHEHa 3a J0MOMOTro0 KoMaHau Ping. Pesyasratu podoTn

UX KOMaH[ JJisi MapiipyTu3aropiB R-1 ta R-2 HaBeneHO BiJMOBIAHO Ha
puc. 18-22.

R-1l#show controllers serial 0/0

Interface Serial0/0

Hardware is GT96K

DCE 530, clock rate 64000

idb at 0x6570905C, driver data structure at 0x65710780
wic_info 0x65710D84

Physical Port 1, SCC Num 1

Puc. 18. Pesynbrary BukoHanHs komadau show controllers Serial 0/0 a mappytizaropi R-1

R-2#show controllers serial 0/0

Interface Serial0/0

Hardware is GT96K

DTE 530 serial cable attached

idb at 0x6570905C, driver data structure at 0x65710780
wic_info 0x65710D84

Physical Port 1, SCC Num 1

Puc. 19. Pesynsraru Bukonanus komanmu Show controllers Serial 0/0 va maprpyrusaropi R-2

R-1#show interfaces Serial 0/0
Serial0/0 is up, line protocol is up

Hardware is GT96K Serial

Description: LINK-TO-R-2

Internet address is 196.1.1.1/30

MTU 1492 bytes, BW 1544 Kbit/sec, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255

Encapsulation HDLC, loopback not set

Keepalive set (5 sec)

Restart-Delay is 3 secs

Last input 00:00:01, output 00:00:01, output hang never

Last clearing of "show interface" counters never

Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0

Queueing strategy: weighted fair

Output queue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/1/256 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated)
Available Bandwidth 1158 kilobits/sec

5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec
6 packets input, 1038 bytes, 0 no buffer
Received 6 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, O ignored, 0 abort
56 packets output, 3123 bytes, 0 underruns
0 output errors, 0 collisions, 78 interface resets
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0 unknown protocol drops
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up
R-1#

Puc. 20. Pesynbraru BukoHasHs komartu Show interface Serial 0/0 va mapiupyrusaropi R-1

R-2#show interfaces Serial 0/0
Serial0/0 is up, line protocol is up
Hardware is GT96K Serial
Description: LINK-TO-R-1
Internet address is 196.1.1.2/30
MTU 1492 bytes, BW 1544 Kbit/sec, DLY 20000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation HDLC, loopback not set
Keepalive set (5 sec)
Restart-Delay is 3 secs
Last input 00:00:02, output 00:00:02, output hang never
Last clearing of "show interface" counters never
Input queue: 0/75/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: weighted fair
Output queue: 0/1000/64/0 (size/max total/threshold/drops)
Conversations 0/1/256 (active/max active/max total)
Reserved Conversations 0/0 (allocated/max allocated)
Available Bandwidth 1158 kilobits/sec
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
100 packets input, 5073 bytes, 0 no buffer
Received 100 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, O overrun, O ignored, 0 abort
50 packets output, 2988 bytes, 0 underruns
0 output errors, 0 collisions, 6 interface resets
0 unknown protocol drops
0 output buffer failures, 0 output buffers swapped out
0 carrier transitions
DCD=up DSR=up DTR=up RTS=up CTS=up
R-2#

Puc. 21. Pe3ynsratu BukoHanus komasau show interface Serial 0/0 va mapmpytuzaropi R-2
R-1#ping 196.1.1.2

Type escape sequence to abort.
Sending 5, 100-byte ICMP Echos to 196.1.1.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 16/36/84 ms
R-1#

Puc. 22. Pe3ynbrar BAKOHAHHS KOMaHIH PiNG Ha MapipyTu3atopi R-1
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Mooenvnuii npuKIad HANA200XHCEHHA napamempie
azpezosanozo Kanauy mexnonozii Gigabit Ethernet,
nooyooeanozo mixc mapuipymuzamopamu Cisco

PosrnsiHemo crenudiky HanaroKeHHs HapaMeTpiB arperoBaHOro
KaHaly 3B’s3Ky TexHosorii Gigabit Ethernet mix mapupyruzaropamu
Cisco mist 3’eqHaHHS, cXeMa SKO1 HaBeJleHa Ha puc. 23.

oo A Gioo
i i
@: ===l === %
Gio/1 Gio/1
Puc. 23. TIpuknan Mepesxi

[Tig yac moOymoBU KaHay 3B’SI3KYy [UIA 3 €IHAHHS MPUCTPOIB BHKO-
puctaHo naHi Tabn. 15. [lns Hamaro/pkeHHs HapameTpiB aapecarlii iHTe-
pdeticiB mpuCTpOiB BUKOPHUCTaHO naHi Tad. 16.

Tabmum 15
Iapamerpu inTepdeiiciB mpuCcTPOiB A5 MPUKIATY
- . IligxmrouyeHus ITinxmrouenus
Hpuetpili Tnrepgeiic JI0 TIPUCTPOFO Iio inTepdeiicy
Mapuipyruzatop R-1 g:gﬁ Mapuipyruzatop R-2 g:g;g
Mapuipyruzatop R-2 g:gﬁ Mapmipyruzatop R-1 g:g;g
Tabaust 16
IMapameTpu aapecauii Mepe:xi
[Minmepexa/ IuTepdetic/Mepexunii ) Macka .
[pucrpiit anmanrep/Ilmo3 IP-anpeca migMepexi lpedixe
[Minmepexa A - 197.1.1.0 | 255.255.255.252 /30
Map‘”fF’zY_TlmaT"p Intepdeiic Port-Channel 1|  197.1.1.1 | 255.255.255.252 | /30
Mapm‘;zy_;mamp Iutepdeiic Port-Channel 1|  197.1.1.2 | 255.255.255.252 | /30

Crienapii HanaroJpKeHHs MmapaMeTpiB arperoBaHOrO KaHaly TEXHO-
norii Gigabit Ethernet ta mapamerpiB ajpecartii s MapIIpyTu3aTopiB
R-1, R-2 HaBeeHi HUXKUE.
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Router>enable

Router#configure terminal
Router(config)#hostname R-1
R-1(config)#interface port-channel 1
R-1(config-if)#description AGGREGATED_LINK-TO-R-2
R-1(config-if)#ip address 197.1.1.1 255.255.255.0
R-1(config-if)#exit

R-1(config)#interface GigabitEthernet 0/0
R-1(config-if)#channel-group 1
R-1(config-if)#no shutdown

R-1(config-if)#exit

R-1(config)#interface GigabitEthernet 0/1
R-1(config-if)#channel-group 1
R-1(config-if)#no shutdown

R-1(config-if)#exit

R-1(config)#exit

R-1#

Router>enable

Router#configure terminal
Router(config)#hostname R-2
R-2(config)#interface Port-Channel 1
R-2(config-if)#description AGGREGATED_LINK-TO-R-1
R-2(config-if)#ip address 197.1.1.2 255.255.255.0
R-2(config-if)#exit

R-2(config)#interface GigabitEthernet 0/0
R-2(config-if)#channel-group 1
R-2(config-if)#no shutdown

R-2(config-if)#exit

R-2(config)#interface GigabitEthernet 0/1
R-2(config-if)#channel-group 1
R-2(config-if)#no shutdown

R-2(config-if)#exit

R-2#



Pe3ynomamu eukonHanns KOMAHO MOHIMOPUHZY MaA OiAZHOCHUKU
Ppobomu inmepdheiicie mapuipymuzamopie 01 po3znAHYmMO20 RPUKIAOY

3 metoro meperisiny iHdopMarii po GyHKIIOHYBaHHS iHTepdelciB
MapuIpyTU3aTOPIB U PO3TIIIHYTOTO MPHKIIAAY BHKOPUCTAHO KOMaHIN
show interfaces. TlepeBipka 3B 53Ky MiK MapuIpyTH3aTOpaMu 31iiicHe-
Ha 3a JIONOMOTOI0 KOMaHau Ping. Pesynbrat pobOTH MUX KOMaHI IS
MapuipytuzatopiB R-1 Ta R-2 HaBeneHo BiAnoBiqHO Ha puc. 24—26.

R-1l#show interfaces port-channel 1
Port-channell is up, line protocol is up
Hardware is GEChannel, address is ca01.0645.0008 (bia ca01.0645.0006
Description: AGGREGATED LINK-TO-R-2
Internet address is 197.1.1.1/30
MTU 1500 bytes, BW 2000000 Kbit/sec, DLY 10 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Unknown duplex, Unknown Speed, media type is unknown media type
output flow-control is unsupported, input flow-control is unsupported
ARP type: ARPA, ARP Timeout 04:00:00
No. of active members in this channel: 2
Member 0 : GigabitEthernet0/0 , Full-duplex, 1000Mb/s
Member 1 : GigabitEthernetl/0 , Full-duplex, 1000Mb/s
No. of Non-active members in this channel: 0
No. of PF_JUMBO supported members in this channel : 0
Last input 00:01:54, output never, output hang never
Last clearing of "show interface" counters never
Input queue: 0/150/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue: 0/80 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec
5 packets input, 516 bytes, 0 no buffer
Received 0 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, O ignored
watchdog, 0 multicast, 0 pause input
input packets with dribble condition detected
packets output, 576 bytes, 0 underruns
output errors, 0 collisions, 0 interface resets
unknown protocol drops
babbles, 0 late collision, 0 deferred
lost carrier, 0 no carrier, 0 pause output
output buffer failures, 0 output buffers swapped out

[eNoNoNoNolo Nelo}

Puc. 24. Pesynbsratn BukoHanHs komasau Show interface port-channel 1
Ha MapmpyTuzaropi R-1
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R-2#show interfaces port-channel 1
Port-channell is up, line protocol is up
Hardware is GEChannel, address is ca02.0720.0008 (bia ca02.0720.0006
Description: AGGREGATED LINK-TO-R-1
Internet address is 197.1.1.2/30
MTU 1500 bytes, BW 2000000 Kbit/sec, DLY 10 usec,
reliability 255/255, txload 1/255, rxload 1/255

Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Unknown duplex, Unknown Speed, media type is unknown media type
output flow-control is unsupported, input flow-control is unsupported
ARP type: ARPA, ARP Timeout 04:00:00

No. of active members in this channel: 2

Member 0 : GigabitEthernet0/0 , Full-duplex, 1000Mb/s
Member 1 : GigabitEthernetl/0 , Full-duplex, 1000Mb/s

No. of Non-active members in this channel: 0

No. of PF_JUMBO supported members in this channel : 0
Last input 00:02:59, output never, output hang never
Last clearing of "show interface" counters never
Input queue: 0/150/0/0 (size/max/drops/flushes); Total output drops: 0
Queueing strategy: fifo
Output queue: 0/80 (size/max)
5 minute input rate 0 bits/sec, 0 packets/sec
5 minute output rate 0 bits/sec, 0 packets/sec

R-24
Puc. 25. Pesynbraru BukoHaHHs1 KoMartu Show interface port-channel 1
Ha Mapipytuzaropi R-2
R-1#ping 197.1.1.2

Type escape sequence to abort.

Sending 5, 100-byte ICMP Echos to 197.1.1.2, timeout is 2 seconds:
Success rate is 100 percent (5/5), round-trip min/avg/max = 8/28/60 ms
R-1#

Puc. 25. Pe3ynbraTi BUKOHAHHS KOMaHIM PiNg Ha Mapuipytu3aropi R-1
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3aBaanHsa Ha Ja0opaTopHy podoTy

1.V cepemoBuIlli mporpaMHOTO CUMYIISITOPA/EMYJISTOPa CTBOPUTH IIPO-
ekt Mepexi (puc. 27). Ilpu moOynoBi 3BepHYTH yBary Ha BHOIp Mojemneil
MapIIpyTHU3aTOpiB, MEPEeKHUX MOMAYJTIB Ta IUIAT, a TaKOX MEPEeKHUX
3’eaHanb. Ha cxemi kaHammy 3B’s3Ky MiAMEpEX MOKa3aHi y 3araJbHOMY BH-
IS, TIpH TIOOYIOBI TTiAMepesKi BHOMPATH MOTPIOHMH THIT KaOewro TS Bij-
MOBIIHOT TexHOIOT1. J[71s IbOro BUKOPUCTOBYBATH AaHi Tab:. 6. s moly-
JIOBaHOT MEPEeXi 3aTIOBHUTH OMFICOBY TaOITHIIO.

R-G-N-1

SW-G-N-1 Mepeska A Mepexxa B~ SW-G-N-2

Mepexa C

Mepexa E

WS-Al  WS-A2 Mepexa D \ WS-B-1

SW-G-N-3
R-G-N-2 @ R-G-N-5

R-G-N-3 R-G-N-4

WS-B-2

Puc. 27. TTpoext mepesxi

2. TlpoBectn 0a30Be HaIAIITYBaHHS MapLIPYTU3AaTOPIB, MEPEKHHX
iHTepdeiiciB Ta 3’emHanb. [ IbOro BUKOPHCTOBYBATH AaHi Tadn. 17. Ha
MapipytuzaTopi R-G-N-1 cTBoputn BiptyanseHi inTepdeiicu Loopback N
ta Tunnel N, sixi BiamoBinaoTs Mepexam F ta G.

3. Po3pobutu cxemy azapecarlii mpucTpoiB MepeKi Ha OCHOBI JTJaHUX,
sKi HaBeseHl y Ta0i. 18-19. PesynpTaTt HABECTH y BUIJISII TAOJIHUIT.

4. TlpoBectn HajamrTyBaHHs mapameTpiB [P-agpecamii mpuctpois
Mepexi y BiNOBIAHOCTI 70 naHuX 1. 3. [lepeBipuTH HASBHICTH 3B’SI3KY
MiX ITapaMy IPUCTPOIB MEPEXKi.

5. BU3HauuTH OCHOBHI ITapamMeTpH anapaTHOl YaCTHHU MaplIpyTH3a-
TOpiB Ta iH(poOpMalil0 NMPO BCTAaHOBJIEHI Ha Mapuipytu3aTopax Cisco
I0S. Pesynbratu HaBecTH y BUTIIAAl TaOmii tadi. 21.

6. Buznauntn napamerpu (i3M4YHMX 1 JIOTIYHMX iHTepdeiiciB MapiI-
pyruzaropa R-G-N-1. PesynbraT HaBecTH y BUTJISIII TaONMI, 110 aHAa-
noriuxa tabm. 21.
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ITapameTpu KaHaliB 3B’A3KY IigMepex

Tabmma 17

Ne . . IMimvepesi Hinmepexa E
papiarra | VPR A Tliavepeia B |0 T e, Gir/c| Bandwidth, Koir/e
1 10BaseT | 100BaseTX | 1000BaseT 9600 64
2 10BaseT | 100BaseTX |1000BaseFX 1000000 128
3 10BaseT | 100BaseFX | 1000BaseT 38400 192
4 10BaseT | 100BaseFX [1000BaseFX 250000 256
5 100BaseTX | 100BaseTX | 1000BaseT 64000 320
6 100BaseTX | 100BaseTX |1000BaseFX 128000 384
7 100BaseTX | 100BaseFX | 1000BaseT 125000 448
8 100BaseTX | 100BaseFX |1000BaseFX 128000 512
9 100BaseFX | 100BaseTX | 1000BaseT 148000 576
10 100BaseFX | 100BaseTX |1000BaseFX 250000 640
11 100BaseFX | 100BaseFX | 1000BaseT 500000 704
12 100BaseFX | 100BaseFX |1000BaseFX 800000 768
13 1000BaseT | 100BaseTX | 1000BaseT 1000000 832
14 1000BaseT | 100BaseTX |1000BaseFX 1300000 896
15 1000BaseT | 100BaseFX | 1000BaseT 2000000 960
16 1000BaseT | 100BaseFX |1000BaseFX 1000000 1024
17 100BaseFX | 100BaseTX | 1000BaseT 19200 1088
18 100BaseFX | 100BaseTX |1000BaseFX 2000000 1152
19 100BaseFX | 100BaseFX | 1000BaseT 56000 1216
20 100BaseFX | 100BaseFX |1000BaseFX 19200 1280
21 1000BaseFX | 100BaseTX | 1000BaseT 72000 32
22 1000BaseFX | 100BaseTX |1000BaseFX 500000 64
23 1000BaseFX | 100BaseFX | 1000BaseT 64000 96
24 1000BaseFX | 100BaseFX |1000BaseFX 128000 128
25 10BaseT | 100BaseFX | 1000BaseT 250000 160
26 100BaseFX | 10BaseT | 1000BaseT 800000 192
27 1000BaseFX | 1000BaseT | 10BaseT 128000 128
28 1000BaseFX | 1000BaseT | 10BaseT 19200 256
29 100BaseFX | 10BaseT 1000BaseT 2000000 256
30 10BaseT | 100BaseFX | 1000BaseT 1000000 512
31 10BaseT | 100BaseTX | 1000BaseT 9600 64
32 10BaseT | 100BaseTX |1000BaseFX 1000000 128
33 10BaseT | 100BaseFX | 1000BaseT 38400 192
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ITapamerpu IP-agpecanii migmepe:x

Mepexa Azlpecg Tpedixe
Mepexi
A 193.G.N.0 125
B 194.G.N.0 126
C 195.G.N.0 /30
D 196.G.N.0 128
E 197.G.N.0 /30
F 198.G.N.0 /30
G 199.G.N.0 /30

Tabmis 18

Tabmrs 19
JlaHi U1 BUBHAYEHHS NapaMeTpiB agpecanii Mepexi
Ne | IP-ampeca umo3y 3a 3aMOBUYBAHHSM, IP-anpeca IP-anpeca
Bapi IP-agpeca ocHoBHOTO AIBETEPHATHBHOIO AIBETEPHATHBHOIO
aHTa DNS-cepsepa DNS-cepsepa 1 DNS-cepsepa 2
1 Tepma IP-anpeca nianasony | Level3 Communications | Level3 Communications
2 | Ocrauns [P-anpeca mianasony Google Google
3 Tepa IP-axpeca piana3zony OpenDNS Home OpenDNS Home
4 | Ocranns IP-anpeca giana3ony Securly Securly
5 Tepma IP-axpeca piana3zony Comodo Secure DNS | Comodo Secure DNS
6 | Ocrauns IP-aapeca nianazony DNS Advantage DNS Advantage
7 Ieprua IP-aapeca pianasony Norton ConnectSafe Norton ConnectSafe
8 | Ocranns IP-aapeca nianazony SafeDNS SafeDNS
9 [lepra IP-anpeca nianazony OpenNIC OpenNIC
10 | Ocranus [P-ampeca miana3ony Public-Root Public-Root
11 | Tlepwa IP-aapeca mianazony Level3 Com-ns Level3 Com-ns
12 | Ocranus [P-ampeca piana3ony Google Google
13 | Iepma [P-agpeca niamazoHy OpenDNS Home OpenDNS Home
14 | Ocranns [P-agpeca mianasony Securly Securly
15 | Tlepwa IP-agpeca miamazony | Comodo Secure DNS | Comodo Secure DNS
16 | Ocranns [P-ampeca mianasony DNS Advantage DNS Advantage
17 | Tlepwa IP-aapeca mianazony Norton ConnectSafe Norton ConnectSafe
18 | Ocranns IP-ampeca mianasony SafeDNS SafeDNS
19 | Ilepma [P-agpeca niama3oHy OpenNIC OpenNIC
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http://www.securly.com/
http://www.securly.com/
http://www.comodo.com/secure-dns/
http://www.comodo.com/secure-dns/
http://www.neustar.biz/enterprise/dns-services/free-recursive-dns
http://www.neustar.biz/enterprise/dns-services/free-recursive-dns
https://dns.norton.com/dnsweb/faq.do
https://dns.norton.com/dnsweb/faq.do
https://www.safedns.com/features/
https://www.safedns.com/features/
http://www.opennicproject.org/
http://www.opennicproject.org/
http://public-root.com/root-server-check/index.htm
http://public-root.com/root-server-check/index.htm
http://www.securly.com/
http://www.securly.com/
http://www.comodo.com/secure-dns/
http://www.comodo.com/secure-dns/
http://www.neustar.biz/enterprise/dns-services/free-recursive-dns
http://www.neustar.biz/enterprise/dns-services/free-recursive-dns
https://dns.norton.com/dnsweb/faq.do
https://dns.norton.com/dnsweb/faq.do
https://www.safedns.com/features/
https://www.safedns.com/features/
http://www.opennicproject.org/
http://www.opennicproject.org/

20 | Ocranus IP-aapeca nianazony Public-Root Public-Root

21 | Tlepa IP-anpeca mianasony Level3 Com-ns Level3 Com-ns

22 | Ocranus [P-aapeca nianasony Google Google

23 | Ilepma IP-anpeca niamasony OpenDNS Home OpenDNS Home
24 | Ocranns [P-agpeca mianmazony Securly Securly

25 | Ilepma IP-anpeca niamasony Comodo Secure DNS | Comodo Secure DNS
26 | Ocranns [P-agpeca mianmazony DNS Advantage DNS Advantage
27 | Tlepuua IP-anpeca mianasony Norton ConnectSafe Norton ConnectSafe
28 | Ocranus IP-aapeca nianasony SafeDNS SafeDNS

29 | Tlepura IP-aapeca giamasony OpenNIC OpenNIC

30 | Ocranus IP-aapeca nianazony Public-Root Public-Root

31 | Tlepma IP-agpeca gianasony | Level3 Communications | Level3 Communications
32 | Ocranus IP-aapeca nianasony Google Google

33 | Ilepma IP-anpeca mianaszony OpenDNS Home OpenDNS Home
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http://public-root.com/root-server-check/index.htm
http://public-root.com/root-server-check/index.htm
http://www.securly.com/
http://www.securly.com/
http://www.comodo.com/secure-dns/
http://www.comodo.com/secure-dns/
http://www.neustar.biz/enterprise/dns-services/free-recursive-dns
http://www.neustar.biz/enterprise/dns-services/free-recursive-dns
https://dns.norton.com/dnsweb/faq.do
https://dns.norton.com/dnsweb/faq.do
https://www.safedns.com/features/
https://www.safedns.com/features/
http://www.opennicproject.org/
http://www.opennicproject.org/
http://public-root.com/root-server-check/index.htm
http://public-root.com/root-server-check/index.htm

OcHoBHi my6aiuni DNS-cepBepn

Tabmuis 20

No IP-anpeca IP-anpeca

- IIpogaiinep OCHOBHOTO (TICPBHHHOTO) | &/TETEPHATUBHOIO (BTOPUHHOTO)
3/m

DNS-cepsepa DNS-cepsepa

1 Level3 Communications 209.244.0.3 209.244.0.4

2 Verisign 64.6.64.6 64.6.65.6

3 Google 8.8.8.8 8.8.4.4

4 DNS.WATCH 84.200.69.80 84.200.70.40

5 Comodo Secure DNS 8.26.56.26 8.20.247.20

6 OpenDNS Home 208.67.222.222 208.67.220.220
7 DNS Advantage 156.154.70.1 156.154.71.1

8 Norton ConnectSafe 198.153.192.40 198.153.194.40
9 SafeDNS 195.46.39.39 195.46.39.40
10 OpenNIC 74.207.247.4 64.0.55.201
11 Securly 184.169.143.224 184.169.161.155
12 SmartViper 208.76.50.50 208.76.51.51
13 Dyn 216.146.35.35 216.146.36.36
14 FreeDNS 37.235.1.174 37.235.1.177
15 Public-Root 199.5.157.131 208.71.35.137
16 Alternate DNS 198.101.242.72 23.253.163.53
17 Yandex.DNS 77.88.8.8 77.88.8.1

18 UncensoredDNS 91.239.100.100 89.233.43.71
19 censurfridns.dk 89.233.43.71 89.104.194.142
20 Scrublt 67.138.54.100 207.225.209.66
21 Quad9 9.9.9.9 149.112.112.112
22 Neustar 156.154.70.1 156.154.71.1
23 Claudflare DNS 1.1.1.1 1.0.0.1
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https://www.verisign.com/en_US/security-services/public-dns/index.xhtml
https://dns.watch/index
http://www.comodo.com/secure-dns/
http://www.neustar.biz/enterprise/dns-services/free-recursive-dns
https://dns.norton.com/dnsweb/faq.do
https://www.safedns.com/features/
http://www.opennicproject.org/
http://www.securly.com/
http://www.markosweb.com/free-dns/
http://dyn.com/support/internet-guide-setup/
https://freedns.zone/
http://public-root.com/root-server-check/index.htm
https://alternate-dns.com/
https://dns.yandex.com/advanced/
http://www.censurfridns.dk/
http://blog.censurfridns.dk/en/ip

ITapameTpn MapuIpyTH3aTOPiB Mepe:xki

Tabmuis 21

ITapametp

R-G-N-1|.

R-G-N-5

Mopenb MapupyTu3aTopa

Mozenb Ta HOMep Hpolecopa

00’em mam’sati RAM, M0

06’em mam’siti NVRAM, M6

06’em Flash:
— Bchoro, M6
— 3aitHsATO, MO
— BUIbHO, MO

Kondirypauiitauii perictp

Kinpkicts iHTEp(EiiciB:
— Ethernet
— Fast Ethernet
— Gigabit Ethernet
— Serial
— Loopback
— Tunnel
—Vlan

Bepcisa [0S

O6pa3 10S

Po3mip ¢aiina o6paza I10S

CucreMHuii yac

[MapameTpu inTepdeiiciB MmapmpyTuzatopa R-G-N-1

Tabmmng 22

ITapamerp

| 3HaueHHsS

IaTepdeiic

AnMiHicTpatuBHHH ((hi3HMYHUI) CTaH

CraH JiHIHHOTO MPOTOKOITY

Bupo6HuK, Moens inceTa

Tun (uis nocnigoBHux iHTepdeiiciB DTE/DCE)

ArmapaTHa azgpeca

Jloriuna agpeca

3arpumMka, Mc

[Iponyckra 3xatHicTh, K6iT/c (M6iT/c, ['GiT/C)

MTU, Gaiit

[IpoTokon iHKancymsmii
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KoHTpoJibHi TUTaHHS

Tunosa cTpyKkTypHa cxema Mapupytusatopa ¢ipmu Cisco.
Broxu mam’sti Mmapmpyruzatopa Cisco Ta iX mpu3Ha4eHHS.
Iarepdeiicu mapmpyruzatopis Cisco.
Monymni Ta IIaTH po3MKpeHHs] MapuIpyTu3aropiB Cisco.
3MinHi iHTepdeiicHi Mmoayni mapupytuzaropis Ethernet.
KabensHi 3’ eqnannst Ethernet ta Serial intepdeiicis mapuipytusaropis Cisco.

7. KaGenpHi miIKIFOYEHHS, 1110 3aCTOCOBYIOTECS 3 METOO HAJIATO/PKEHHS Ta KEPYBAHHS
Mapipytizaropom Cisco.

8. ®i3unuHi i soriuni iHTepdeiicn mapupyruzaropis Cisco.

9. 3aranbHa xapakrepuctuka Cisco 10S. TTnardopmu, Habopu MOXKITHBOCTEH Ta Be-
pcii Cisco 10S, sixi BUKOpUCTOBYIOThCs ist MapiupyTusaropis Cisco.

10. Dxepena 3aBanTaxenHs oopasy Cisco IOS Ta xoudiryparii mapupytuzaTopa
Cisco.

11. Komaugni pesxumu Cisco I0S st mapupyrusaropis Cisco. Komanau nepexo-
IiB Mix komMangHUMH pexuMamu Cisco [0S mst MapmpyTu3aropis.

12. KomaHau AiarHOCTHKH amapaTHUX CKJIaJ0BuX Mapiupytusaropa Cisco.

13. Komauau miarHoctuku (yHKUioHyBaHHs iHTepdeiiciB mapipytu3aropa Cisco.

14. Tlopstmok Ta OCHOBHI KOMaHIM Haimaro/keHHs Ethernet-intepgeiicy mapupy-
tuzatopa Cisco.

15. Tlopsmok Ta OCHOBHI KOMaHIM HaJlaro[pKEHHS IMOCIIIOBHOTO iHTepdeiicy map-
mpyruszaropa Cisco.
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