JlabopaTopHa podora Ne 6
HAJIATOIZKEHHS TA JTOCJIKEHHSA
MEPEKHUX 3’€EJHAHb ETHERNET,
NNOBYJIOBAHUX HA BA3I OBJIA/IHAHHS CISCO

Mema 3anamms: pO3TISTHYTH 3aCO0H OpraHizaIlii MepeKHHX 3’ €IHaHb
MiK KiHIIEBUMH Ta IPOMDKHHMHE IIpUCTpossMu Mepexi Ethernet; osmaiio-
MUTHUCS 3 MOXJIMBOCTSIMH KepoBaHHX KomyTaTopiB Cisco Ta MepexxHOl
orrepartiitaoi cucremu Cisco I0S momo HamaromKeHHS MEPEKHHUX IHTEP-
(heticiB Ta MepexxHuX 3’e€qHaHb Ethernet; orpuMaTy mMpakTHYHI HaBHYKH
HAJIAaro/KEHHsI, MOHITOPHHTY Ta IarHOCTYBaHHS pOOOTH MEPEXHHX iH-
TepdeliciB Ta MepexxHuX 3’emHaHp Ethernet KiHIIEBUX BY3IiB, KEPOBAHUX
KOMYTaTopiB Ta MapmpyTtuzaropis Cisco.

TeoperuyHi BitomocTi
Mepesicui inmepgpeiicu ma xkabenwvni 3’°conannsa Ethernet

Mepexnuii inTepdetic (Network Interface) — dizuunuii (abo BipTya-
JMBHUN) TPUCTPil, MpU3HAYCHUH AN TIepelaBaHHs JaHUX Y MEPEexy Ta
NpuiiMaHHs JaHuX 13 Mepexi. Mepexxuuii intepdeiic Ethernet — e ¢izuu-
HUH TIPUCTPiH, KU € CKJIAQJZOBOIO KiHIIEBOTO a00 MPOMIKHOTO By3Ja
Mepexi. Llel iHTepdeiic 3ade3neuye (izuuHe MiIKIIOYCHHS By3Ja 0
cepe/oBHIA Tepeaadi JaHWX Ta MPOBOAMTH iHPOpMaliitHui 00MiH
3 iHIIMMU By3namu Mepesxi. Mepexxauil intepdeiic Ethernet € mpuctpoem,
mo BUKOHYe (yHIIT (izndHOro 1 KananpHoro (MAC-migpiBeHs) piBHIB
moxeni OSI. CrocoHo crexky TCP/IP mepexnuii intepdeiic Ethernet
€ TIPUCTPOEM, 1110 BUKOHYE (YHIIT piBHSI MepexHuX iHTepdeiiciB. [Tpuk-
nanamu Mepexxnux iHtepdeciB Ethernet € MepexHi aganrepu/muiaTté po-
00YMX CTaHIlM Ta CepBepiB, MOPTU KOMYTATOPIB a00 TOYOK JOCTYILY,
MepexHi iHTepdeiicy, maTu Ta Moy MapIIpyTH3aTOPiB TOIIIO.

Bignorigno mo ¢ynkiid piBuiB Momem OSI mepexHuit intepdeiic
Ethernet pakTnuHO posrnsgaeTbes SIK CYKyIHICTh (Di3HYHOTO 1 JIOTIYHO-
ro iarepdeticiB. Dizuunuii iHTepdeiic 3ade3neuye GizuvHe MiTKITIOYSH-
Hs JI0 CEPeOBMINA Iepeqadi JaHUX Ta BHUPILIyE MUTAHHSA NepeaaBaH-
Hsi/TipuiiManHs curHaiB. Jloriunuii intepdeiic 3a0e3mneuye onparroBaH-
HsI CYKYITHOCTI CUTHAJIIB SIK TIOBIIOMJICHB TIEBHOTO (hOpMaTy.



3rigao 3i crammaprom (ISO/IEC/IEEE 8802-3:2014 ,,Standard for
Ethernet”) mns moOynoBu xkabensHUX 3’€mHaHb Mepexx Ethernet moxyTh
3aCTOCOBYBATHCS Taki (hi3W4HI CepeloBHIIa Mepeaadl JaHuX, K Koakcia-
TeHUNA Kabenb, BUTA IMapa, BOJIOKOHHO-ONTHYHHN Kalemb. Y cydacHiit
MIPAKTHI TOOYTOBH Mepex KoaKCiadbHH Kabelb € 3acTapiiuM cepesio-
BHIIEM 1 MaiKe HE 3aCTOCOBYEThCA. BuTa mapa € OCHOBHUM CEpellOBH-
e, M0 3aCTOCOBYETHCS JUISA TAKITIOYEHb MPUCTPOIB, SIKi 3HAXOASITHCA
Ha HeBeNnuKuX BiacTausx (no 100 M) omuH Bix ogHOTO. Y CydacHUX Me-
pekax 3acTOCOBYETHCS BHTa Iapa Kareropii 5e i Buine. BomokonHO-
ONTUYHUN Kabelb € OCHOBHHUM CEPEIIOBHINEM, IO 3aCTOCOBYETHCS IS
MiKITI0YeHp Ha BENHKI BIJCTaHi (COTHI MeTpiB i OinbIe). Y cydacHHX
Mepekax 3aCTOCOBYETHCS K OJHOMOJOBHIA, Tak i OaraToMoI0BUi BOJIO-
KOHHO-OTITUYHHN KaOeb.

Jus Texuomoriii Ethernet, siki sk cepemopwine repenadi JaHUX 3a-
CTOCOBYIOTH §-TipoBimHUKOBY BuTy mapy (Ethernet 10Base-T, Fast
Ethernet 100Base-TX, Gigabit Ethernet 1000Base-T Tomio) 0CHOBHHM
($i3ngHUM PO3HIMOM € 8-KOHTaKTHHI PO3HIM, BIJIOMHI ITiJ HAa3BOIO
RJ-45 (Registered Jack). Y meskux mxepenax 3aMiCTh ITO3HAYEHHS
RJ-45 pexoMmeHIyeThCS 3aCTOCOBYBATH OINBINT KOPEKTHE MO3HAYEHHS
8P8C (8 Position 8 Contact). 30BHINIHII BUTIISI 8-TIO3UIIIIHUX MOIYITh-
HO1 BUJIKM Ta THi3aa po3HiMy RJ—45 HaBeneHo Ha puc. 1.

12345678

Puc. 1. MonynbHa BiKa Ta rHi310 po3HiMy RJ-45

Coaiz 3a3Ha4YuTH, 10 THi3AA po3HiMy RI—45 MepexHHX agantepiB Ta
KOMYHIKAI[IHHUX HPUCTPOIB i 3a0e3MeUCHHS KOPEKTHOTO BHKOPHC-
TaHHS TOJISPHOCTI CUTHAJIIB TOIISIFOTHCS Ha JBa BUJIH:

—ruizga RJ-45 MDI (Media Dependent Interface);

—ruizga RJ-45 MDIX (Media Dependent Interface Xover= Crossover).
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[Ipu3HaueHHs KOHTAaKTiB Ta CHTHaNiB po3HIMy RJ—45 TexHomorii
Ethernet 10Base-T, Fast Ethernet 100Base-TX ta Gigabit Ethernet
1000Base-T mis raizg MDI/MDIX nHaBeneno y tabn. 1. Tumosi raizna
po3Himy RJ—45 nalimommpenimmx mepexHux npuctpoiB Ethernet HaBe-
neHi y Taom. 2.

Tabmwwg 1

KonrakTu Ta curaaiu posnimy RJ-45

Kon-| Texnosorii 10Base-T/100Base-TX Texnomnorist 1000Base-T
TaKT MDI MDIX MDI MDIX

1 |Tx+ (IlepenaBannst)| Rx+ (IlpuitmanHs+) Bl_DA+ Bl_DB+

2 | Tx— (Ilepenasanns—)| Rx— (ITpuitManHs—) BI_DA- Bl_DB-

3 | Rx+ (Ilpuitmanns+) |Tx+ (Tlepenasanns+) Bl_DB+ BI_DA+

4 He 3amisamii He 3amistamii Bl_DC+ BlI_DD+

5 He 3anisanii He 3anistamit BI_DC- Bl_DD-

6 | Rx— ([Ipuitmannsi—) | Tx— (TlepenaBans—) Bl_DB- BI_DA-

7 He 3anisuanii He 3anistamit Bl_DD+ BI_DC+

8 He 3amisamii He 3amistamii Bl_DD- BI_DC-
Taburs 2

Tunosi ruizna npucrpois Texnosoriii Ethernet nis posnimy RJ-45

[pucrpiit [Hi3no [pucrpiit [Hi3no
Mepesxnnii anantep (NIC) MDI |[Toroproau (Repeater) MDIX
Mapmuipyrusatop (Router) MDI |Konuentparop (Hub) MDIX
Touka ngoctymy (Access Point) MDI |Micrt (Bridge) MDIX
IP-Tenedon (IP-Phone) MDI |Komyrarop (Switch) MDIX
VoIP o3 (VoIP Gateway) MDI |DSL-monem (DSL-Modem) MDIX
Mepesxnuii npuntep (Network Printer) | MDI |Kabenshuit mogem (TV Cable Modem) (MDIX

VY GaraTbox MOJENISIX KOHIIGHTPATOPiB Ta KOMYTAaTOPIB HasiBHI J10]1a-
TKOBI mopti RJ—45 ,,Up-Link”, mo npu3HaveHi Ass 3’ €qHAHHS PUCTPO-
iB Mk cO0OF0, MiJKIFOUEHHS KOHIIEHTPATOpa Yd KOMyTaropa JI0 Mapili-
pytuzaropa Touio. [Toptu ,,Up-Link” tTumoBo € mopramu MDI. V nesknx
CTapuX MOJIECJSIX KOHIIEHTPATOPIB Ta KOMYTATOPIB OJMH i3 3BUYaHHX
noptiB RJ-45 (3a3Buuaiil nepmmit abo ocTaHHii) TaKOX MOXKe OyTH TIOP-
toMm ,,Up-Link”, y mbomy pasi nepekntouersst mixk MDI/MDIX s mop-
Ty 3IiHCHIOEThCS (DI3UYHO 32 JIOMIOMOTOI0 MIepeMUKaYa.




Y Bapiantax texHomorii Ethernet 10Base-T Tta Fast Ethernet
100Base-TX mis 3abe3neveHHs] Tepeiadi JaHuX 3aCTOCOBYIOTHCS JIBi
3 HassBHUX YOTHPHOX Tap MpoBiTHMKIB. KokHa 3 map € OKpeMHM CHMII-
JIEKCHUM KaHalioM Tiepenadi. [lo omHiif i3 map mepemada 3MiHCHIOETHCS
B OJIHOMY HAIIpSIMKY, TI0 HIIIA — y MpOTHIeXKHOMY. Pazom BoHH (op-
MYIOTh NyIUIEKCHWUH KaHan mepemadi. Y TtexHoiorii Gigabit Ethernet
1000Base-T 3acTOCOBYIOTLCS BCi YOTHUPH MapH MPOBiTHUKIB. [To KOXKHIM
mapi rnepemaya 31HCHIOETHCS Y ABOX HAMPSIMKAX OJHOYACHO.

3 metoto 3’equanus nopty MDI ogHoro mpuctporo 3 moprom MDIX
IHIIIOTO TIPUCTPOIO 3aCTOCOBYeThCS mpsimuii kabenms Ethernet (Ethernet
Straight-Through Cable). 3 MeTOI0 3’€HAHHS JABOX MPHCTPOIB, SKi Ma-
1016 ogHakoBi moptu (MDI-MDI un MDIX-MDIX), 3actocoByeTbes
nepexpecanii kabenms Ethernet (Ethernet Crossover Cable). Cxemu
3’€IHaHHS KOHTAaKTiB po3HiMy RJ-45 mpsmMoro Ta mepexpecHoro kabemnis
s rexnoinoriii Ethernet 10Base-T ta Fast Ethernet 100Base-TX nase-
IeHl Ha puc. 2, a Ta puc. 2, 6 BiamoBiqHO. MiHIManbHa PEKOMEHI0BaHA
cTaHmapToMm nomxwuHa kademo Ethernet — 0,5 M. MakcumanpHa MOKITH-
Ba moBxwHa — 100 M. JlommyckaeTbcss BUKOPUCTaHHA KaOelniB OLMbIIOi
noBxuHU (Ha 10—15%), npu 11pbOMy HEOOXiTHO KOHTPOJIIOBATH SIKICTh Ta
BTpartu curHany. [Jis 3pydHOCTI MiIKITIOYEHHS 10 TMPUCTPOIB i3 METOIO
aJAMIHICTPYBaHHS  PO3pPOOJIEHO  MOJYJBHHHA  ajantep-mepexiTHuK
(Ethernet Crossover Adapter), sikuil fae 3Mory ,,IEpeTBOPUTH’ MPSIMUI
kabenp Ethernet y mepexpecHwuii.

MDI MDI
MDI MDIX  (MDIX) (MDIX)
1 1 1 1
2 2 2 2
3 3 3 3
4 4 4 4
5 5 5 5
6 6 6 6
7 7 7 7
8 8 8 8
a 0

Puc. 2. Cxemu kabeniB Ethernet 10BaseT/ Fast Ethernet 100Base-TX:
a — npsiMuit Kaberb; 6 — nepexpecHuit Kadesb



Bubip npoBigHHKa BUTOI ITapH 32 KOJIHLOPOM IS BiATIOBITHOTO KOH-
TakTy Buiaku RJ-45 mpsimoro um mepexpecHoro kabemto Ethernet Buzna-
YaeThCsl BUMOTaMHU CTaHJAPTY MOOYIOBH CTPYKTYPOBaHHX KaOEIbHUX
Mepek 'y Komepiiiinux OymiBiax TIA-568 ,,Commercial Building
Telecommunications Cabling Standard Set”. Y oMy cTanmapTi onuca-
HO JIBa BapiaHTH BHUKOPHUCTAHHS KOJHOPIB — TaK 3BaHI MOHTAXKHI CXEMHU
(Tabmurti, ,,po3kmanku’) T568A ta TS5S68B. IlapameTpn 1mux cxeM HaBe-
neHi y Tabu. 3. HaifrommpeHimoro choro/iHi € MOHTa)kHa cxema T568B.

Tabmmrs 3
[MapameTpu MonTaxKHUX cxeM T568A ta T568B
MonraxHa cxema T568A Mounraxha cxema T568B
Kon- - -
Konmnip: Konmnip:
TaKT " Howmep napu . Howmep napu
OCHOBHHI/CMYXKH OCHOBHHI/CMYXKH
1 Binnit/3enenuit 3 (Tip — npsimui) | Binmid/momaparaesuit| 2 (Tip — npsmuin)
2 3enennit 3 (Ring —3Bopotxwit)| ITomapanueuii |2 (Ring —3BopoTHHMI)
3 | bimi/momapaHyeBHit 2 (Tip) binnit/3enennit 3 (Tip)
4 TlomapanueBuit 1 (Ring) Cunit 1 (Ring)
5 binmit/cuniit 1 (Tip) Binuit/cuniit 1 (Tip)
6 Cuniit 2 (Ring) 3eneHuit 3 (Ring)
7 | binmit/kopuuneBnit 4 (Tip) Binuit/xopuaHeBnii 4 (Tip)
8 Kopuuneswmii 4 (Ring) Kopruneswuit 4 (Ring)

VY GaraThox Cy4acHHX MEPEXHHX ajanrepax, KOMyTaropax Ta Mapii-
pytuzatopax Ethernet na inTepdeiicax RJ-45 minrpumyerbes GyHKIis
ABTOMATUYHOTO BU3HAUCHHS MOJIIPHOCTI CUTHAJIB, 10 TIEPENAIOThCS 110
BUTIH mapi, Bimoma sixk Auto-MDI. ®ynkuist Auto-MDI, 3anexHo Bijg To-
ro, nNpssMUi 4m TiepexpecHuil kabenp Ethernet BukopucTaHo ISt MiJK-
JIIOYEHHS TMPHUCTPOIO JI0 KOMYyTaTopa, 3a0e3rnedyye aBTOMaTHYHE TepeBe-
neHHst iHtepdeiicy 3 MDI y MDIX i HaBniaku. Y ACSIKUX MOJACISAX KOMY-
TaTopiB peanizamis ¢pyHkuii Auto-MDI € mie 61l iHTENEKTyaTbHOI0 —
Jla€ 3MOTy KOPEKTHO TiepeaBaTH JaHi uepe3 Kabei, siki MaloTh HeKope-
KTHE 3’€IHaHHsI KOHTAKTIB.

HeoOxinHo 3a3HauuTH, IO MeEpeXHi iHTepdeiich TexXHONOTiN
Ethernet 10Base-T, Fast Ethernet 100Base-TX, Gigabit Ethernet
1000Base-T, okpiM miITPUMKH aBTOMATUYHOTO BU3HAYEHHS TOJISIPHOCTI
CUTHAIIIB 3a JOMOMOTor ¢GyHKIT Auto-MDI, Takox 3a0e3rneuyroTh aB-
TOMATHUYHE Y3TOJKCHHS IIBUJIKOCTEH 1 PEeXXHMMIB Tepenadi 3a JIOMOMO-
rofo ¢yukiii Auto-Negotiation.
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s Texnonorii Ethernet, siki sk cepemoBuIne mepeaadi JaHUX BHKO-
PHUCTOBYIOTh BOJIOKOHHO-OonTHYHHK Kabenb (Fast Ethernet 100Base-FX
Gigabit Ethernet 1000Base-SX, 1000Base-LX ToIi10), 3acTOCOBYIOThCS
¢izmuni po3riMu SC (Subscriber Connector), LC (Lucent Connector), ST
(Straight Tip), FC (Ferrule Connector), MTRJ (Mechanical Transfer
Registered Jack). Haitbinpm yxwuBanumu y mpaktuti € po3aimu SC ta LC.
Poznimu ST ta FC 3acrocoBytotses pimmre. Pozaim MTRIJ € 3actapinmm,
3aCTOCOBYETBCS JIMIIE Y TUX BHUIAIKAX, KOJM HOMY HEMa€ Cy4acHOI allb-
TEepHATHBU. 3arajibHa iH(OpMAIlis Ta 30BHIIIHIA BHUIIISAA MOIYJIBHUX BH-
JIOK OCHOBHHX ONITUYHUX PO3HIMIB HaBeleHi y Tabm. 4.

JInst mepenadi 1aHUX y BOJIOKOHHO-ONTHYHOMY KaHaIi MOXeE 3acTo-
COBYBATHCS SIK JIBa, TaK i OJJHE BOJOKHO. Y BHUIAJKy 3aCTOCYBAHHS JIBOX
BOJIOKOH KOXKHE ONTHYHE BOJIOKHO € OKPEMHM CHMIUIEKCHHUM KaHAJIOM
nepenadi. /[Ba BOJIOKHA, MO SKUX AaHI MEPEAlOThCA y MPOTHIICKHUX
HamnpsMKax, pa3oM (OpMyIOTh MyTeKCHUI kanan. HuHi HaOymu momu-
PEeHHS BapiaHTH TEXHOJOTII, SIKi Jaf0Th 3MOTY OpPTaHi3yBaTH AYIUIEKCHY
nepenady Mo OJHOMY ONTHYHOMY BOJIOKHY.

VY cyudacHux mpuctposix Ethernet (MepexxHMX amamnrepax, mopTax
KOMYTaTOpiB TOMIO) (iKCOBaHI PO3HIMHE JIJIS MiAKIIOYEHHS MPUCTPOIB 32
JOTIOMOTOI0 BOJIOKOHHO-ONITUYHOTO Ka0EeI0 3aCTOCOBYIOTHCS JTOCHTH
piako. Y OGinbmocTi NpUCTPOIiB 3aMicTh (PIKCOBAHMX ONTHYHHUX iHTEp-
(beliciB 3acTOCOBYIOThCS iHTEp(EWCHI CIOTH ISl 3MIHHMX MEpPEeXHHUX
inTepdericHux MoIyIiB (TpaHCHBEPIB), SIKi alOTh 3MOTY 3J[IHCHIOBATH
M IKITFOYeHHS PUCTPOIB pi3HUX TexHoyorii Ethernet. [Hoxi mi momymi
Ha3WBawTh ,,MeniakonBepropamu” (MediaConvertors). Jleski mopeni
MOJIYJIiB JAIOTh 3MOTY MiAKIIOYATH 1 MPUCTPOI IHITUX TEXHOIOTIH, 30K-
pema, Fibre Channel, SONET/SDH.

CrappapTu3zani€ro 3MiHHUX iHTEpQEHCHUX MOAYIIB 3aliMa€eThCA
komiteT SFF (Small Form Factor Committee). Ilepmum cranmaprom,
skuii ormucyBaB Bumoru a0 moxayniB GBIC, e crammapr INF-8053i
»opecification for GBIC (Gigabit Interface Converter)”, mo 3’sIBUBCS
y 2000 pomui. Yepes pik Oyno po3poOieHo cranaapt st monyiis SPF
INF-8074i ,,Specification for SFP (Small Form Factor Pluggable)
Transceiver”. Ili3nime Oynu po3poOsieHi cTaHAApTH OIS MOIYJIiB
SFP+, XFP, CFP, QSFP, QSFP+, XENPAK, XPAK, X2. 3oBHimHi#
BUIJIAJ HAWMOIIMPEHIMNX MEPEKHUX 1HTEp(EHCHUX MOAYIIB HaBel e-
HO Ha puc. 3 - 9.



Tabmusa 4

MoayJibHi BWIKH ONTHYHUX PO3HIMIB

CropodeHa| .
HasBa IloBHa Ha3Ba Crannmapt 300paskeHHs pO3HIMY
Simplex SC Cable Connector
Subscriber Connector / IEC
SC Square Connector / 61754-4
Standard Connector
Lucent Connector / IEC
LC Little Connector / 61754-20
Local Connector
Straight Tip / IEC
ST/BFOC | Bayonet Fiber Optic
61754-2
Connector
FC Ferrule Connector / IEC
Fiber Channel 61754-13
Mechanical Transfer
Registered Jack / IEC
MTRJ Media Termination - | 61754-18

Recommended Jack




1 — KoJIBOpPOBa CMYXKKa

2 — HampaBIsIOYa KaHaBKa

<~—2) 3 —npyXuHHHUI (ikcaTop
4 — ONTHYHUI KaHAN epeJaBaHHs
5 — 3axuCHa POTHINIIOBA 3arTyIIKa
6 — onTHYHUIA KaHAT MPUITMaHH

7 — KoIbOpOBA TOUKA

H

1 — rui3no po3nimy RJ-45
2 — (bikcaTop y 3aKpUTOMY CTaHi
3 — ¢ikcaTop y BiIKpUTOMY CTaHi

1 — onTnyHMI KaHAT NPUHMaHHS

2 — ONITHYHU KaHaJ NepelaBaHHs
3 — dikcaTop y 3aKpUTOMY CTaHi

4 — ¢ixcarop y BiIKpUTOMY CTaHi
5 — 3axuCHa POTHITMIIOBA 3aIJIyIIKA

Puc. 5. Mepexunii intepdeiicunit mogyns SFP+ (po3uim LC)

H - 1 — onTnuHMi KaHAT
2 — ,,A314KOBHIT” (ikcaTop

=

Puc. 6. Mepexunii intepdeiicanit moxyms QSFP+



1 — xpinMIBEHAIN TBHHT

2 — 3aXHCHA IPOTHIIIJIOBA 3aIIIyIIKa
3 — ONTHYHUI KaHAJ MepelaBaHHs
4 — oNTHYHUH KaHAJ IPUHMAaHHS

1 — KpinWIbHUI TBUHT

2 — 3axMCHA TPOTHITHIIOBA 3aTITYIIKA
3 — ONTHYHUI KaHAaN TIepeJaBaHHs
4 — oNTHYHUHN KaHAJ TPUHMaHHS

1 — onTnuHMI KaHaT NepeJaBaHHs
2 — ONTHYHUH KaHaJ MPUIMaHH
3 — MexaHi3M dikcarii

4 — npoxnaaxa EMI

5 — TeroBiABI MHMIA paaiaTop

6 — po3Him

Puc. 9. Mepexuuii intepdeticanit Moymb X2
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MepexHi iHTepdeiicHI MOy peai3oBYIOThCS SK AJS MiJKII0YeH-
HSl IPUCTPOIB 3a IOTIOMOTOI0 BUTOI MapH, TaK i 3a JOIMIOMOTOI0 BOJOKOH-
HO-ONTHYHOTO Kabento. Y MeplIoMy BHUMAIKY 3aCTOCOBYETHCS PO3HIM
RJ-45. V apyromy Bumanky, sik mpaBwio, po3niMu SC, LC. Bapiantu
BUKOPUCTAHHS PO3HIMIB Ui HalyXHBaHIIIMX HUHI 1HTEpEWCHUX MO-
IyJTiB HaBeACHO y Talum. 5.

Tabmunsa 5
Mepe:xHi inTepdeiicui Moayi Ta ix napamerpu

CkopodeHa Mopsa Hassa OcHOBHHI Poznim

Has3Ba crangapt [RJ45 SC | LC
GBIC |GigaBit Interface Converter INF-8053i| + | +

SFP Small Form-factor Pluggable INF-8074i| + | + | +
SFP+  |Enhanced Small Form-factor Pluggable SFF-8431| + | + | +
XFP 10 GE Small Form-factor Pluggable INF-8077i +* | +
CFP C (Centrum, 100 GE) Form-factor Pluggable +* | +
QSFP, QSFP+Quad (4-Channel) Small Form-factor Pluggable |INF-8438i +* | +
XENPAK [XENPAK INF-8474i +* ]+
XPAK | XPAK INF-8475i +* ]+
X2 X2 INF-8476i +* ]+

* 3aCTOCOBY€ETBCS PIIKO
Mepeosicni adanmepu Ethernet

Mepexnwuit aganrep (Network Adapter), mepexxna miaTa/KOHTpoIEp
Ethernet (NIC, Network Interface Card/Controller) — e pisHoBuIOM Me-
pexanx iHTepdeiiciB Ethernet, mo opieHTOBaHI Ha 3aCTOCYBaHHS y PO-
00YMX CTaHINSAX Ta cepBepax. BinnmoBinHO BiH 3a0e3nedye OCHOBHI (yH-
KIii MepexXHOTo iHTepdeiicy — mepefaBaHHS TaHWX Y CEPEHAOBHUIIE i
MpUHMaHHS JaHUX 3 CepPelOBHIIA.

TunoBy cTpyKTypHY cxeMy MepexHoro agantepa Ethernet HaBeneHo
Ha puc. 10. OCHOBHUMH HOTO CKIIAJOBUMH €:

— ¢iznunwmii poznim (MDI, Media Dependent Interface);

— Onok ¢izuunoro piBHs, TpaHcuBep Ethernet (Ethernet PHY,
Ethernet Physical Layer Device, Ethernet PHY Tranciever/Reciever);

— 6mok MAC (MAC ASIC);

— Oslok KepyBaHHs aBTOoneperoBopamu (Auto-Negotiation Control);

— 00k KepyBaHHs cBiTiomioauumu inaukaropamu (LED Control);

— MiKpocxeMa 3aBaHTaxeHHs 3 Mepexi (Boot ROM);

— 0ok nepezanucysanoi nam’ari (EEPROM);

—inrepdeiic migkmoueHHs o komm torepa (PCI, PCI-x, PCI
Express To11o).
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LED

EEPROM
Control
MAC ASIC

O

< TXMAC TXFIFO | 3

— > Processor o
[a)] T S
= o —g:
»| RXMAC RXFIFO > 2

Processor oz
Auto-Negotiation Boot
Control ROM

Puc. 10. TunoBa cTpyKkTypHa cxema MepexxHoro anantepa Ethernet

Jnst  3aranpHOrO TO3HAYEHHS PO3HIMIB MEpPEKHUX aJanTepiB
Ethernet 3acTtocoByeTnscst ckopouenns MDI, Media Dependent Interface,
sIKEe TIePEeKIIATA€Thes K ,,3aeKHUN BijJ cepenosuiia intepdeiic”. MDI
3abesnedye Oe3nocepeHe MiAKIIOUEHHs afanTepa 10 ¢Gi3ugHOro cepe-
JIOBHIIIA Tiepenadi naHuX. bnok ¢isuuHoro pias PHY 3a0e3neuye
mpuiiMaHHs ()i3MYHUX CHUTHAJIB 13 CEpeIOBHUINA, NIEPETBOPEHHS iX y Oi-
TOBI MOCJIITOBHOCTI Ta Mepenady IUX MOCTiI0BHOCTEH JUIsl TIOJaIbIIOrO
ompairoBanHst MAC ACIS. brok PHY Ttakox BHUKOHYe 3BOPOTHI il
orpumye nai Bix MAC ACIS, ¢hopmye 6iToBI mOCHIiOBHOCTI 1 3a0e3me-
4ye repenady IUX IMOCHIIOBHOCTEH y BUMIISII (hi3MYHUX CHTHAIB y Ce-
penosunie. Jlo Onoka PHY 3a3Buuaii migximouaroTbes OJ0ku Auto-
Negotiation Control Ta LED Control. biok Auto-Negotiation Control
3a0e3reuye aBTOMAaTHYHE BUKOHAHHS IMPOIECY TEPErOBOPIB MPO IIBUJI-
KicTh 1 pexuM nepenadi mix npuctposmu. biok LED Control kepye
CBIUEHHSM CBITJIOIOTHUX 1HIUKATOPIB, SKI MOKA3yIOTh HASBHICTH (Hi3H-
YHOTO 3’ €aHHs, IIBUIKICTD Ta PEXUM Iepeiadi.

OcHoBHuM Oji0KOM MepexxkHoro agantepa € 6mok MAC ASIC. fx
MPaBUJIO, BiH Peai3oByeThCsl y BUTIISA oHieT Mikpocxemu. Lt mikpoc-
XeMa BHPIIIye BCi OCHOBHI NUTaHHS, MOB’s3aHi 3 ONpAIOBAaHHSIM KaJpiB
Ethernet. [lo ii cknamy BXoauTh Kijbka (DyHKIIOHAJIBLHUX OJIOKIB, OCHOB-
HUMH 3 SKUX € OJIOKM TepenaBaHHS Ta mnpuiimanHs naHux TxMAC
Processor i RXMAC Processor Ta 010KM BHUXiJHHUX 1 BXiJHHUX OydepiB
TxFIFO ta RxFIFO. biok TxMAC Processor 3a0e3nedye omnpaiitoBaHHA
Ta repenavy nonepeaHbo posmimenux y 0ydepi TXxFIFO nanux no mpu-
crpoto PHY. Briok RXMAC Processor 3a0e3neduye npuiiMaHHs JJaHUX BiJ]
npuctporo PHY, ix ompairoBanHs i monanbine po3mimeHHs y Oydepi
RxFIFO. ITiakmo4eHHsT MEPEXHOT0 ajantepa 10 KOMIT toTepa 31HCHIO-
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€ThCsI yepe3 BinnoBianuii inTepdeiic. Lle Moxe OyTH SK BHYTpIlIHiH iHTe-
poetic (PCI, PCI-x, PCI Express Tomo) Tak i 30BHiuHii iHTepdeiic (USB
tomlo). Jlo ckiamy MepeKHOTo ajanTepa BXOAWUTH OJIOK eHeproHe3aleK-
Hoi nepe3anucyBanoi nam’sTi EEPROM, sikuii micTuth BOymoBaHE Mpo-
rpamHe 3abesneucHHs (,,Firmware”) mepexxHoro amanrtepa. Takox 0
CKJIJTy MEPEKHOI0 ajianrtepa Moxe BxoauTtu 0ok Boot ROM, sikuii 3a6e3-
neuye 3aBanTaxeHHs1 OC KOMIT'10Tepa 3 CIELialbHOTO cepBepa MEPEKi.

Cumipg 3a3HaunTH, 10 MepekHuii agantep Ethernet € mpuctpoewm, sikuit
3abe3neuye QyHKINT Gi3uyHOro 1 KaHaIbHOTO piBHIB Mojem OSI. dynkii
¢izuuHoro piBHs 1 MAC-TiapiBHS pealli3oByIOTECS amapaTtHo, (QYHKIIE
LLC-nigpiBHS — mporpaMHO, 3a paxyHOK npaiiBepa. [ocuTh 4acTo Ha
JpaiiBep TOKJIAAAETHCSI BAKOHAHHS YacTHHH (QyHKIIH MAC-miapiBHS.

30BHIIIHIA BUIIIA 3BUYAaiHOTO MepekHoro anantepa Ethernet Ha-
BelleHO Ha puc. 11.

1 — rui3no posHimy RJ-45

2 — cBITJIIOMIOAHI IHAUKATOPH
3 — npucrpiit PHY

4 - MAC ASIC

5 - Boot ROM

6 — inTepdeiic

Puc. 11. 3oBHimHIl BUrILI MepexxHoro anantepa Ethernet

3anexxHo BiJ Mpu3HauYeHHS MepekHi amantepu Ethernet moninstors
Ha ajanTepu poOOYMX CTaHIIN/KIIIEHTIB Ta cepBepHi agantepu. CydacHi
ajanrepu poOOYMX CTaHIlii € agantepamu abo TexHouorii Fast Ethernet
100Base-TX, abo Texuosorii Gigabit Ethernet 1000Base-T. Taxi anan-
TEpU TUIIOBO MalOTh OJUH (iznuHuil po3HimM RJ-45. CepBepHi ananrepu
PCaTi30BYIOThLCS JUISL Pi3HUX K 32 MBHIAKOCTIMH niepenadi (1 ['0iT i Bu-
me), Tak 1 3a CepeloBHINAMHU Iiepefadi (BuUTa Imapa, BOJOKOHHO-
ontuyHui kabenn) TexHosorid Ethernet. CydacHi cepBepHI amantepu
MOXYTh MaTH Kijbka (i3UUHUX PO3HIMIB ab0 iHTepdeiicHnX cioTiB (2,
4, 8) mis popMyBaHHS arperoBaHux KaHajiB. BOymoBaHi onTH4HI po3-
HIMH y CyYacHHMX ajanTepax 3acTOCOBYIOTHCS JIOCHUTH PiJIKO, 3aMiCTh
HUX 3aCTOCOBYIOTHCS 3MiHHI iHTep(EcHI MOAYIIL.
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Iumepdgheiicu/nopmu komymamopie Cisco

HepeBamHa OimbIIicTh cydacHHX KomyTaTtopiB Cisco € koMmyTaropa-
MH, SKi 0p1€HTOBaH1 Ha noOyznoBy Mepex Ethernet p13H0r0 MacmTa6y,
MOYMHAIOYH BiJI IOKAbHUX MEpPEX HEBEIUKOTO po3M1py i 3aK1quI01m
perioHaJbHUMU 1 TI00aNPHIUMU MepexkaMu. Jlume aesiki Moaeni Komy-
tatopiB Cisco Opi€eHTOBaHI Ha BUKOPHICTAHHS IHINUX TEXHOJOTiH. Sk
npaBuIIo, e komyratopu Texnosorii Fibre Channel, sika 3acTocoByeTbest
Ut T0OYTOBU Mepek 30epekeHHs TaHuX.

Komyraropu Cisco 3a0e3medyroTb MOXIWBICTh MiAKIIOYCHHS [0
MepeKi KiHIIeBUX Ta MPOMIXKHHX BY3/iB i3 BHKOPHUCTAHHSAM PI3HUX cepe-
JIOBHII TIepeiadi JaHUX Ta Pi3HUX MBUAKocTed. HalOinpm nommpeHu-
MU Ha CHOTOJHI € MAKIIOYEHHS Ha OCHOBI BUTOI Mapu Ta BOJIOKOHHO-
ONTUYHOTO Kabemto. )i miaKItoueHh Ha OCHOBI BUTOI IMapH THUIIOBO 3a-
6e3neuyroThest mBHAKOCTI 100 M6it/c ta 1 I'Git/c. IligkmrouenHs Ha
mBuakocti 10 ['6iT/c 11 BUTOT napu 3ycTpivaroThest JOCUTD pinko. Jis
MiJKJIIOYEHb HAa OCHOBI BOJOKOHHO-ONTHYHOI'O KaOenio THUIIOBO 3a-
6esnmeuytoThes mBuakocti 1 I'6it/c, 10 I'6it/c, 40 T'6it/c Ta 100 I'6iT/c.
[ligkaroueHass Ha ocHOBI BUTOI mapu 10 MOiT/c Ta ONTHYHI TiIKITIO-
yeHHs Ha mBHAKocTi 100 M6iT/c € 3acTapinuMu i HUHI 3yCTPiYalOTb-
Cs MOCUTBH pinko. BemyTecsa po3poOKH MiAKIIOYECHh HA MIBHAKOCTIX
sume 100 I'Git/c.

3 mosBOI BUCOKOMBHAKICHUX Mepex Wi-Fi (crammaptu |EEE
802.11ac ta IEEE 802.11ad), axi QyHKIIOHYIOTH 31 HIBUIKOCTSMU
Buine 1 I'6it/c, 3 MeTor migKIr0YeHHs To4ok poctyny Wi-Fi qo mpo-
BOJ10BOT Mepexi pipmoro Cisco Oyiu po3po0JieH] BIacHI TEXHOJOTII,
oo oTpuMaiu 3araibHy Ha3By mGig (MultiGigabit Ethernet). Haii-
Oinbil BimoMUMH Bapiantamu m@Gig € BapiaHTH, Mo (YHKIIOHYIOTh
Ha mBHUAKOCTAX 2,5 Ta 5 I'0it/c. OCcoOAMBICTIO IIUX TEXHOIOIIH €
MOXJIMBICTh BUKOPUCTAHHS HassBHOI KaOeJbHOI iHPpacTpyKTypHu Te-
xHouoriit 100Base-TX ta 1000Base-T.

[TigxaodeHHs 3a JTOMOMOTOK BHUTOI MapH YacTillle 3aCTOCOBYETHCS
TUTST 1'[06yILOBI/I MEpEex JOCTYITy, PiAlIe — MEPeX PO3MOITY 1 IyXKe pil-
KO — Mepexi sapa. Take 34CTOCYBAHHS BUTOI MMAPH 3YMOBJICHE IPAHUY-
HUMH OOMEXEHHSIMH Ha BiJCTaHb nepe;[aql JaHWUX 1, TIEBHOIO MIpOIO,
MIBUJIKOCTSIMH Tiepefadi 1mo BUTIH mapi. [TiIKIOYeHHs 32 JTOTIOMOTOI0
BOJIOKOHHO-ONTHYHOTO KaOEeJto YacTillle 3aCTOCOBYEThCA AJIsl OOy J0BU
Mepesx po3no;11ny Ta Mepe>1<1 sqipa, JIe HeoOXiHO 3a0e3neynTy OijbIii
BiJICTaHi Ta BUILI IIBUAKOCTI nepe;[aql OnwucaHuii MiaXiJ CTOCYETHCS SIK
JIOKaJIbHHX, TaK 1 KAMITyCHUX, PET1I0HATLHUX Ta MII00aThHUX MEPEK.
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[lepenik texHomoriit Ethernet, sxi miATPUMYIOTBCI KOMYTaTOpaMu
Cisco, Ta iX OCHOBHI ITapaMeTpH HaBeJeHi y Ta0ml. 6.

Tabmug 6
ITapamerpu Texnousoriii Ethernet
Hazea . Kinbkicth MakcumaiibHa
... | HIBUaKICTB Cepenosuie . | .
TEXHOJIOTT POBIIHUKIB BiICTaHb Hepeaadi
Texnouorii Ethernet Ha ocHOBi 3BUTOI napu
10Base-T 10 MGit/c | 3Buta mapa kat. 3 i Bumie | 2 mapu 100 m
100Base-TX | 100 M6it/c | 3Buta mapa kaT. 5 i Bume | 2 mapu 100 M
1000Base-T 1 I'6it/c  |3BuTa mapa kart. Se i Bume| 4 mapu 100 M
mGig 2,5/5 T'6it/c |3BuTa napa xar. Se i Bume| 4 mapu 50-70 m
10G Base-T 10 I'6it/c | 3BuTa mapa kaT. 6 i Bume | 4 mapu 100 m
Texnouorii Ethernet Ha 0CHOBi BOJIOKOHHO-ONITHYHOTO KA0eJII0

100Base-BX | 100 M6it/c SMF 1 BOJIOKHO 10 kM
100Base-FX 100 M6it/c MMF 2 BOJIOKHA 2 KM
100Base-LX 100 M6it/c SMF 2 BOJIOKHA 10 kM
100Base-SX 100 M6it/c MMF 2 BOJIOKHA 300 m
100Base-LX10| 100 M6it/c SMF 2 BOJIOKHA 10 kM
100Base-BX10| 100 M6it/c SMF 1 BOJIOKHO 10 kM
1000Base-BX 1 I'6it/c SMF 1 BOJIOKHO 10 kM
1000Base-SX 1 I'6it/c MMF 2 postokHa | 220, 275, 500, 550 m
1000Base-LX 1 T'6it/c MMF, SMF 2 BOJIOKHA 550 m, 10 kM
1000Base-LH 1 T'6it/c MMF, SMF 2 BOJIOKHA 550 m, 10 kM
1000Base-ZX 1 I'6it/c SMF 2 BOJIOKHA 70-100 km
1000Base-EX 1 I'6it/c SMF 2 BOJIOKHA 120 xm
1000Base-BX10| 1 I'Git/c SMF 1 BOJIOKHO 10 km
1000Base-LX10| 1 I'6it/c MMF, SMF 2 BOJIOKHA 550 m, 10 kM
10G Base-LR 10 I'GiT/c SMF 2 BOJIOKHA 10 km
10G Base-ER 10 I'GiT/c SMF 2 BOJIOKHA 40 xm
10G Base-SR 10 I'6it/c MMF 2 BOJIOKHA 26 M, 300 M
10G Base-ZR 10 I'GiT/c SMF 2 BOJIOKHA 80 kM
10G Base-LRM | 10 I'Git/c MMF 2 BOJIOKHA 100, 220 m

Skmmo BecTn MOBY Ipo cy4acHi komyTtaropu Cisco, TO ciiJl 3a3Ha4H-
TH, 110 3aCTOCYBaHHS (PIKCOBAaHMX ONTUYHUX iHTEpPQEHCiB y HUX HE me-
pendaueHo. 3amMicTh QPiKCOBaHMX ONTHYHUX iHTEPQEHCiB 3aCTOCOBYIOTh-
cs1 inTepdeiicHi CIOTH I 3MIHHUX MEpPEXXHUX iHTeperCHIX MOIYJIiB.
Le 3a0e3neuye MOXKIIMBICTD THYYKO 3MiHIOBATH KOH(]Irypamito KoMmyTa-
TOpa 3 METOIO MiJKIIOUEHH cerMeHTiB Mepex Ethernet pisHux cepemo-
BHII] 1 Pi3HUX IMBUAKOCTEH TIepeadi.
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3acanvnuit onuc komymamopa Cisco

dipmoro Cisco po3pobiaeHo BeMUKY KUIbKICTh MO KOMYyTaTopiB
Ethernet, axi Bimpi3HAIOTECA CBOIM (PYHKIIOHAIOM Ta MOYKIIUBOCTSIMH.
YactuHa Mojeneil opieHTOBaHI Ha BUKOPUCTAHHs y HEBEIHKHUX JIOKaJb-
HHAX MepeXax i3 HeIHTCHCHBHUM 1H(GOPMAIIfHIM 0OMIHOM — JOMAIITHIX
Mepexax abo mepexax Manux odiciB. HacTuHa Mojenell opieHTOBaHA
Ha BUKOPHCTAHHS y BHCOKOIIBUAKICHUX JIOKAIbHHUX, KaMITyCHHX a0o
ro0anbHUX Mepexax. Sk mpaBuilo, MoJeNli KOMYTaTopiB, IO 3aCTOCO-
BYIOTBCS JUISl OOYIOBH HEBEIHMKHX JIOKAITBHUX MEPEX Ta MEPEK JTOCTY-
my, 3a0e3MneduyroTh MiAKIYeHHS NpucTpoiB TexHonorid Ethetnet/Fast
Ethetnet. Mogeni koMyTaTopiB, IO 3aCTOCOBYIOTHCS UI MTOOYIOBU Be-
JUKUX JIOKAIBHUX MEPEX, MEPEX PO3MOJTY Ta MaricTpalbHUX MEPEK,
3a0e3MedyoTh MiIKIIOYeHHS TPUCTPOIB EIEKTPUIHHX a00 ONTHYHHUX
BapianTiB TexHouoriit Gigabit Ethernet, 10 Gigabit Ethernet i Bute.

HaiBimomimmmu cepissmu komytatopiB ¢ipmu Cisco € cydacHi cepii
Catalyst 2950, 2960, 3560, 3650, 3750, 3850. OnHieto 3 HAWOLIBII BKU-
BaHUX HUHI cepii € cepis 2960.

Tumnoso komytarop Cisco Mae dikcoBanuii Habip 3 8, 16, 24, 48 inre-
pdeiicis/mopris Ethernet 10/100/1000 Mo6it/c ajist MiAKIFOUCHHS KiHIIEBUX
BY3JIiB 3a JIOITIOMOT'OK) BUTOI MapH. [HO/I Taki MOPTH HA3UBAIOTh JIIHIHHU-
Mu TopTamu, abo ,,Down-Link Ports”. 3oBHilHii BUIJISIT MEPEIHBOI TTa-
Heni 24-moptoBoro komytatopa Catalyst 2960 HaBenenwmii Ha puc. 12, a. Y
Oaratbox Mojnensax komytaropiB Cisco HasiBHI JTOJIAaTKOBI OJWH, ABa a0o
yotupH noptu 1000 M6it/c. 1li BUCOKOIIBUAKICHI TOPTH MPU3HAYCHI JIJISL:
M KITIOYSHHST CEPBEPIB, 3’ €AHAHHS KOMYTaTOPIiB MiXK COOOI0, T IKITIOYEH-
HSl KOMyTaTopa JI0 MapuipyTusaropa Tomio. YacTo 1i mopTH Ha3HWBarOTh
MaricTpalibHUMH nopTamu, abo ,,Up-Link Ports”. Tloptu ,,Up-Link” mo-
XKyTb OyTH (ikcoBanumu (puc. 12, 0), sk MpaBUIO, BOHU OPIEHTOBaHI Ha
I IKJTFIOYEHHS 32 JIOOMOTO0 3BHTOI MapH, Ta 3MiHHUMH (puc. 12, B) — y
IILOMY Pa3i BOHM OPI€HTOBAHI Ha MiJKIIOYEHHS a00 3a JIOTIOMOTOI0 BHTOT
napu, abo 3a JOIOMOTOI0 BOJIOKOHHO-ONTHYHOrO Kademo. Jlis migximo-
YEHHSI BUKOPUCTOBYIOTHCS CrieliaabHi 3MinHl Moy (SFP, SFP+ Toro),
SIKI BCTAHOBJIIOIOTbCS y BIAMOBiMHI clOTH KomyTtatopa. ICHyroTH cepii
komytaropiB Cisco, Opi€HTOBaHI Ha BHUKOPHCTaHHS BUKIIOYHO TOPTIB
1000 Mbit/c abo komOinauiit noptis 1000 Moit/c Ta 10 I'6it/c.

Jns mo3Ha4YeHHsI KUIBKOCTI 1HTep(elcCiB/MOpPTIB SIK KOMYTAaTOPIB
Cisco, Tak 1 KOMyTaTOpiB iHIIMX BUPOOHUKIB, YBEIEHO MOHATTS LIIBHOCTI
nopris (Port Density). V 6ibIocTi BUMAIKIB MIJTBHICTh TOPTIB KOMYyTa-
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TOpa MOKHa Ji3HATHCS 3 Ha3BHW Horo momem. Hampukian, komyTaTop
Cisco Catalyst 2960-24-S mae 24 moptu Ethernet 10/100 M6it/c ans
T IKTIOYCHHS TIPUCTPOIB 32 TOMMOMOTOI0 BUTOI mapu. HasBHICTE TOPTIB
,,Up-Link”, iX KiJIBKICTh Ta THIT MOYKHA BU3HAYUTH 3 CUMBOJIBHOTO IO3HA-
YeHHSI, 1110 3aIMCY€EThCA MICHA KITPKOCTI OCHOBHHX TOPTIB y Ha3Bi MOJENi
npucTporo. binbm geranbHa iHGOpMais CTOCOBHO ILIMX MOPTIB MICTUTHCS
Y TeXHIYHIN TOKYMEHTAITi1.

Catalyst 2

Catalyst 2800 farias
EEEEETEEEEE RSN RN

CEHDEHD

B

Puc. 12. Iepenus manens komyraropa Cisco cepii Catalyst 2960:
a— mozeb 2960-24-S; 6 — mozens 2960-24TT-L; B — moaens 2960-Plus 24PC-S

Ha nepeaniii manesi komyratopa CiSCO TaK0K PO3MIIITyIOThCSI KHOITKA
TIEPEKITFOYEHHsI PEXXUMIB CBITIOMI0HHX iHUKaTOpiB (Mode) Ta cBiTinomi-
onni iHmukaTopu (LEDS), mio npusHaveHi i BigoOpaKeHHsI CTaHy KO-
MytaTopa B niomy (puc. 13). Koxxen mopt Ethernet Takoxx mMae BiacHuiA
1HAUKATOP, SIKWH Bi0Opakae MOTo CTaH.

VY nedkux MOAeNnsx KOMYTAaTopiB Ha MEpeAHill maHesi TakoX pPOo3Mi-
IIyIOTBCSl KOHCOJIBHUI NOPT (MOPTH), crewianizoBanuii mopt Ethernet me-
pexxHoro kepyBaHHs, iHTepdeiic() USB s migkiroueHHs 30BHIITHIX
HOCIiB. BUTBIIICTE 13 HUX TaKOX MaIOTh BJIACHI CBITJIOIIOHI 1HAMKATOPH.

3arayibHi MpaBUia PO3YMIHHS CBIYEHHS 1HOMKATOPIB € TaKUMH. SIKIIO
inmuKatop He cBituthes (Off) — e cBimUMTh Npo BiAKIIOYEHHS a00 Herpa-
LIE3/IaTHICTh TPHUCTPOIO B IMLJIOMY, TIEBHOTrO Horo Oioka, mijicucTeMu abo
KaHaly 3B’S13Ky. SIKIIO iHAMKATOp CBITUTHCA 3eneHuM KombopoM (Green)
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abo mMepexTHTh 3eneHUM KombopoM (Blinking Green) — me cBiguuth Tpo
HOPMaJbHUH PEXKHM POOOTH, SKIIO K 1HIUKATOP CBITUTHCS >KOBTHM
KOIBOpoM (Amber) abo MepexTuTh K0BTHM KoisopoM (Blinking Amber) —
TIe CBIYUTH PO Te, 110 BUHHKJIA TTEBHA TIpo0IeMa.

hn”w

-y

Puc. 13. Inmukaropu Ta niHilHI mopt koMmytaropa Cisco cepii Catalyst 2960

[lo3HayeHHsT Ta KOPOTKHA ONMKC OCHOBHUX 1 TOMATKOBUX CBITIIOMION-
HUX 1HAWKATOPIB Ta CBITIOMIOMHUX 1HAMKATOPIB OKPEMHUX MOPTIB KOMY-
taropiB Cisco cepii Catalyst 2960 HaBeneHi y Tabm. 7.

Tabmmnsa 7

Csituoaioani inankaropu komyraropa Cisco

Ne |H03Haqemm|

IloBHa Ha3Ba

Omuc

OCHOBHI CBITJIOZIIOHI iIHAWKATOPH

1 SYST System LED  |Iamukarop 3araibHOTO CTaHY CHCTEMH
2 RPS Redundant Power |Iaaukatop cTaHy CHCTEMH PE3€PBHOTO JKHBIICHHS
(XPS) |Supply (eXpandable
Power System) LED
3 STAT Status LED IHmiKaTop craHy mopTiB (peXHUM 3a 3aMOBUYBAHHSIM)
4 | DUPLX Duplex LED  |Inmmkatop HariBIyIUIeKCHO/TYTUIEKCHOI IIepe/iadi MopTiB
5 | SPEED Speed LED IHmKaTOp MBHUAKOCTI Mepeiadi NOpTiB
JlonaTkoBi CBITJIONIONHI iIHAWKATOPH
6 PoE Power over IamukaTop >KUBICHHS MIAKIIOYEHUX BY3JIB 4epes
Ethernet LED |3’ennanns Ethernet.
7 | MSTR |Master Switch LED |IuaukaTop roJJOBHOrO KOMYTAaTOpa CTEKY
8 | STCK | Stack Switch LED |TugukaTop KoMyTaTopa — 4ieHa CTEKY
9 | S-PWR | Stack Power LED |THmukaTop )KHUBIICHHSI CTEKY
10| ACTV Active LED  |Ingukarop akTHBHOCTI KOMyTaTopa

CaiTioioiHi iHAMKATOPH 3BUYAHHMX ITOPTIB Ta OPTiB (iHTepdeiiciB) kepyBaHHS

11]

NX?

Port LED

|IHI[[/]I<8.T0pI/I okpemux noptiB Ethernet 10/100/1000 Moit/c

18




12| Console Console LED  |IHauKatop KOHCOJIBHOTO HOPTY
13| MGMT |Managament LED |Iummkarop crierjanizoBasoro nopry kepysansst 10/100 Moit/c

Ipumimra: 1 — N e Homep Bianosiguoro nopry Ethernet.

Onwc cTaHiB OCHOBHHX CBITJIOMIONHUX IHIAWKATOPIB Ta IHIUKATOPIB
3BuYaitHux moptis Ethernet i mopris kepyBanus komyrtaropa CiSCO HaBee-
HO y Tabu. 2. HeoOximHo 3a3HaunTH, 110 nopt Ethernet komyraropa Cisco
Mae€ JIAIIe OJFH 1HIUKATOP, KU MOXe MPaIfFoBaTH a0 y pexknumMi Binoopa-
xeHHs ctany opty STAT (akTuBOBaHMIT 32 3aMOBYYBaHHSIM), a00 y PEXKH-
Mi BioOpaskeHHS HaMiBAyTUIeKCHOI/mymuiekcHol mepenadi DUPLX, a6o y
pexnMi BimoOpaxkenHs mmuakocTi SPEED. IlepeximodeHHS MK IIAMH
TpbOMa PEKUMaMH 3IHCHIOEThCS MUKIIYHO KHOmKoo MODE. Pexum
BCTaHOBITIOETHCS TS BCIX MOPTIB OfHOYAcHO. 11151 BimoOpakeHHs 00paHoro
pexxumy npusHaveHi iHpukaropu pexxkumis STAT, DUPLX, SPEED. Onmc
CTaHiB JIOATKOBHX IHIUKATOPIB MICTUTHCS Y TEXHIUHIN TOKYMEHTAITIi.

Tabmuus 8
CTaHu OCHOBHMX CBiTJIONi0HUX iHIMKaTOPiB KOMyTaTopa Cisco

Ne | CBiueHHs IHIMKATOpa | Ommc

Cucremunii ingukarop SYST
1 Off JKuBJeHHs KOMyTaTOpa He BBIMKHEHO
2 Green JKusnenns BBiMkHeHe, OC 3aBaHTaKUIIACA 1 KOMYTaToOp (YHKIT-

OHY€ KOPEKTHO
3 Amber JKusnenns BBiMkHeHe, ate OC (yHKIIIOHYe HEKOPEKTHO
IHuKarop cucreMu pe3epBHOTO KuBIeHHS RPS

1 Off CucreMa BUMKHEHa a00 HEKOPEKTHO ITiAKIIIOYEeHa
2 Green CucTeMa MiKIIOYEHa i TOTOBA MOJATH JKUBJICHHS 32 MOTpedu

3 | Blinking Green |Cucrema miakitoueHa, ajie He MOXe ITOJaTH XKUBJICHHS, 00 3a-
Oe3meuye pobOTy iIHIIOTO MPUCTPOIO

4 Amber CucreMa 3HaXOIUTHCS Y P&XKUMI pe3epByBaHHs a00 HeCIIpaBHA

5 | Blinking Amber |BuytpimuHiit 670K KHBIEHHS KOMyTaTOpa BUHIIOB 3 JIaay i CHC-
TeMa 3abe3edye KUBICHHS IPHCTPOIO

Inmukarop STAT

1 Off Kanan 3B’43Ky He QyHKIIOHY€E 200 BiJKITIOYCHUI

2 Green Kanan 3B’3Ky QyHKIIOHYe HOPMAIILHO, ajie Yepe3 iHTepdeiic
JiaHi He MepeIaThes

3 | Blinking Green |Kanai 3B’s13Ky YHKIIIOHYE i Yepe3 HbOTO IEPENAIOTHCS AaHi

4 | Blinking Amber |TTopr agMiHicTpaTHBHO BUMKHEHHI (200 3a010KOBaHMT)

Inpukarop DUPLX
1 Off [opT dhyHKIIIOHYE Y HAMIBAYIUIEKCHOMY PEXKHIMI Tiepeadi
2 Green [opT dhyHKIIIOHYE Y IYINIEKCHOMY PEXHMI Iepenadi
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Inmukarop SPEED

1 Off IMopr ¢yHkiionye Ha mBuakocti 10 Mobit/c

2 Green IMopr ¢yHkiionye Ha mBuakocti 100 M6it/c

3 | Blinking Green |Tlopt ¢yyHKuioHye Ha mBHakocTi 1000 M6it/c

Ingukarop Console

1 Off KoHcompHuii kabenp He miAKIoueHo a00 QYHKIIIOHYE HEKOPEKTHO

2 Green KoHconpHuii Kaberb IMiAKITI0YEHO i OPT (QYHKIIOHYE KOPEKTHO
Innukarop MGMT

1 Off IMopr ¢yHkiionye Ha mBuakocti 10 Mobit/c

2 Green IMopr ¢yHkiionye Ha mBuakocti 100 M6it/c

Ha 3anniii maneni komytaropa Cisco THIOBO PO3MIILYIOTHCS THi3J0
JUIST MIIKIIOYEHHST KaOemi0 OCHOBHOTO >KMBIICHHS, CIICLIANBHUN CIIOT
JUTSL TIKITIOYEHHS] CUCTEMHU PE3EPBHOTO JKUBJICHHS T4 KOHCOIBHHUN TIOPT.
V nedxux creniajai3oBaHUX MOJENSIX Ha 3aQHIM ITaHeNl TAKOK MICTSITHCS
CIIOTH 7Sl 00’ €ITHAHHS KOMYTATOPIB Y CTEK.

Hanazooscenna napamempie mepercnux aoanmepie Ethernet
ey3nie OC Windows ma OC Linux

Mepexni aganrepu Ethernet, mo 3acToCOBYIOThCS Y Cy9acHUX cep-
Bepax Ta poOOYMX CTaHINSIX MAarOTh HadIp mapaMeTpiB, 3MiHA 3HAYEHb
SIKUX J]a€ 3MOTY TIIBHIUTH MPOAYKTUBHICTH Ta e€()eKTHBHICTh iH(OP-
MarttiiiHoro ooMiny. [lo 11s0ro HabOpy BXOATH TaKi MapaMeTpH sK:

— WIBUJKICTH 1 pexuM nepenadi agantepa (Speed&Duplex);

— Qynkuis ,,IIpoGymxenns yepe3 nokansHy mMepexy” (WoL, Wake-
on-LAN);

— ¢yHKIis 3abesnedeHHs skocti obcmyroByBanHs (IEEE 802.1q
QoS, QoS, Quiality of Service);

— po3Mip Oydepa nepenaBanns qanux (Transmit Buffer);

— po3Mmip Oydepa npuiimanns nanux (Receive Buffer);

— po3Mip oOpobIoBaHMX KapiB Bennkux po3Mipis (Large Frames);

— MAC-anpeca amanrepa (Network Address, Locally Administrated
Address);

— inentudikarop BipTyansHoi JokaiabHOl Mepexi (VLAN Identifier);

— npiopuret Tpadiky (IEEE 802.1p Tagging, Traffic Priority);

— pexum eHeprozoepexenns agantepa (Energy Efficient Ethernet) Toro.

[lepenik mapameTpiB MOXKe BIJIPI3HATUCS AJSI MEPEKHUX AAaINTEePiB
PI3HUX TEXHOJIOTIH Ta Pi3HUX MOZEJIeH MEpeKHUX alanTepiB OAHIET Te-

20




xHOJOT11. Jleski mapaMeTpu, HaIpUKIIAJ, MBHIKICTL 1 pEeXUM Tepenadi,
MOYTh HAaJAroAKyBaTHCS JIMINE Ul aJalTepiB, L0 SK CEPEIOBHILE
3aCTOCOBYIOTH 3BUTY Mapy, iHmIi, Harmpukiaa, MAC-aapeca MOXyTh Ha-
JIaro/pKyBATHCS TS OyIb-sIKMX TexHosorii Ethernet.

3HaueHHs MapaMeTpiB BCTAHOBIIOIOTHCS 32 3aMOBUYBAaHHSAM Ha €Tarli
BcranosneHHs: OC 1 30epiratotbcs abo y peecTpi IS  BY3JIB
OC Windows, abo y koH¢irypamiitnux ¢aiimax mist By3mis OC
Linux/Unix. ¥ OiIBIIOCTI KIIE€HTCHKUX Ta CepBepHHX MepexkHnx OC
HasBHI SK BOYIOBaHi, Tak 1 JOAATKOBI 3aCO0M TEperisiay Ta Hajaro-
JDKEHHS TTapaMeTpiB PYHKIIOHYBaHHS MEPEXHUX aJIanTepiB.

3MmiHa mapameTpiB MepexkHoro amanrtepa Ethernet B OC Windows
3MIACHIOETHCS MUIIXOM HaJarOKEHHS IMapaMeTpiB Horo npaiisepa. s
3MiHH TTapaMeTpiB HEOOXiTHO 3a MOTIOMOTOK JOJATKy ,,CrcreMa’” 3arry-
CTUTH JOAATOK ,,JlucrieTdep yCTpOMCTB”, HalaMmi 3 MEepetiKy MeperHIX
ajanrtepiB oOpaTu HeoOXimHMA amanTep. Y BiKHI BIACTHBOCTEH ajgamTe-
pa mepeiiTi Ha BKIaKYy ,,JlonomHuTensHO”, 00paTé BiAMOBIAHII TapaMeTp
1 BCTAHOBUTH HEOOXigHE 3HAaUCHHS IOTO mapamerpa. [Ipukmanm Bu-
0Opy MIBHAKOCTI 1 peXUMY POOOTH MEPENKHOTO afanTepa TeXHOJIOTii
Gigabit Ethernet momemi Intel (R) PRO/1000 MT mnst OC Windows 7 Ta
UIT MepexHoro anantepa texHonorii Fast Ethernet momeni AMD
PCNET Family Ethernet Adapter (PCI) nns OC Windows XP HaBegeHo
Ha puc. 14, a, 0 BiqnoBiIHO.

Ceoiicrea: Aganep paGouero crona Intel(R) PRO/1000 MT = Boitctaa: AMD PCN

Pecypos [ —— Lononswrensho | Dparieep | Ceenerin | Pecypee |
Ouwe Horonmumenero Lpansep Caeasrus

LlaHHER a0 aMTeR AMEET NEPEYMC/IEHHEIR HUKE CEOMCTES. Cnesa
[aHHoil anaNTED MMEST NEPEYHCTEHHbIE HIDKE CBOMCTBA. Cnesa Eb‘ﬁFDWE MSMEHABMOE CBORCTEO. 3 CMIP3Ba BEIGEPUTE SHAUEHHE 3TOr0
SmiBepuTe UsERAEMI0E CBOHCTED, 3 CpEEE S=iBepATE SHauEHME STOTD CBOHCTBS.

ceoneTEa.

CeoficTeo: SHauerue,

Auto Detect -

Caodicteo Zraverme.

B T TR Pe—————r| Ful Duplex

Eyepb nepeazin - . IEEE 802.1p Tagging

Bypeps npuerva 5117/ MONHel ZLmnsics Locally Administered Address

TMokansHo 2a-HiCToVpYEMER 22080

[MakeT kpyrHoro pasveps

IMowopuTeT 1 supTyansas NC

Pasrpysia onepaLsi C KeHTRONLHOM

Pasrpysia ONEPaLA € KoHTROMsHON |5
ONeDALYI C KOHTDONBHOM

ode
T EF;;L:EUH\ued Auto Detect

[Ynpasneswe noTorom
[Vnpasnemyie rpepem it

UacToTa yripasnenia npepsIsaHIRMI
ncno ofvemerrn Bybepon T

Omvera [ok || omesa |

a 6
Puc. 14. Tpukian BHOOPY MIBHIAKOCTI 1 peXXUMY POOOTH MEPEKHOTO ajarnTepa:
a— mogemni Intel (R) PRO/1000 MT (OC Windows 7);
6 — mozmeni AMD PCNET Family Ethernet Adapter (PCI) (OC Windows XP)
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Hns mepernsimy abo 3MiHM THapaMeTpiB MEpeXHOro aganrtepa
Ethernet 8 OC Linux po3pobieno komanmy (yruiity) ethtool. 3a ii mo-
MOMOTOI0 MOKHA 1 1IarHOCTYBATH, i 3MIHIOBAaTH MEBHI napaMeTpu QyH-
KIIOHYBaHHs ajanrtepa. 30KpemMa, I YTHIIiTa HaJae MOXKIHUBICTD iJIeH-
TU(IKyBaTH agantep, OTPUMATH CTaTUCTUYHY iH(POPMALi0 IIOI0 MEB-
HUX MapaMeTpiB HOro poOOTH, 3MIHIOBATH MapaMmeTpy IIBHIKOCTI YU
peXUMY Tepenadi, aKTUBYBaTH/I€aKTUBYBAaTH (PYHKIIIO aBTOIEPETOBO-
PiB, BUKOHYBaTH OHOBJICHHS ,,[IPOLIMBKH’ TPUCTPOIO.

VYrumita ethtool y 6inbimocTi cuctem Linux He BCTAaHOBIIOETHCS aB-
TOMAaTHYHO, I HEOOXiJHO BCTAHOBUTH 3 BIJIOBIJHOTO PEIO3UTOPIIO
y pyuHoMy pexxumi komanzoro apt-get install ethtool. Iepenik moxiu-
BUX BapiaHTIB 3aCTOCYBaHHs YTWIIITH MOXHa OTPUMAaTH BHKOHABILIHU
ethtool -h. Ipuknaan orpumanHs iHpoOpMallii Mpo apaiBep Ta AiarHoC-
THKH TapaMeTpiB MepexkHoro ajanrtepa TexHomorii Gigabit Ethernet
mozeni Intel PRO/1000 MT 3a gomomororo yrwiaitu ethtool mms OC
Linux Debian naBemeHo Ha puc. 15 ta 16 BiAmosiaHo.

root@debian8-3:~# ethtool —i ethO
driver: €1000

version: 7.3.21-k8-NAPI
firmware-version:

bus-info: 0000:00:03.
supports-statistics: yes
supports-test: yes
SUppOrts-eeprom-access: yes
supports-register-dump: yes
supports-priv-flags: no
root@debian8-3:~#

Puc. 15. Ilpuknan BukoHaHHs yTitita ethtool 3 Meroro orpumanHs iHopmarii
mpo npaiisep s OC Linux Debian

root@debian8-3:~# ethtool ethO
Settings for ethO:

Supported ports: [ TP ]

Supported link modes: 10baseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
1000baseT/Full

Supported pause frame use: No

Supports auto-negotiation: Yes

Advertised link modes: 10baseT/Half 10baseT/Full
100baseT/Half 100baseT/Full
1000baseT/Full

Advertised pause frame use: No

Advertised auto-negotiation: Yes
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Speed: 1000Mb/s

Duplex: Full

Port: Twisted Pair

PHYAD: 0

Transceiver: internal

Auto-negotiation: on

MDI-X: off (auto)

Supports Wake-on: umbg

Wake-on: d

Current message level: 000000007 (7)

drv probe link

Link detected: yes

root@debian8-3:~#

Puc. 16. Ipuknan BukoHaHHs yruuita ethtool 3 metoro miarHocTHKH
napameTpiB MepeskHoro agantepa 1t OC Linux Debian

3MmiHa mapaMeTpiB MEpPEKHOTO ajanTepa 3a JoMorow komanau ethtool
MOJKJIIMBA SIK THMYacOBO, TaK 1 Ha IOCTIHHINA ocHOBI. /I TMM4YacoBoi
3MiHM JOCTaTHBO BMKOHATH KOMAaHAy 3 BiamoBimHumu ximodamu. Ha-
MIPUKIIAN, A BcTaHOBIEeHHS mBHAKocTi 100 MOit/c, AymiekcHOro pe-
KUMY pOOOTH Ta BIJKIIOUEHHS aBTOIEPETOBOPIB HEOOXiAHO BUKOHATH
TaKy KOMaHy:

ethtool -s ethO speed 100 duplex full autoneg off

Jia mocTiifHOT 3MiHU MMapaMeTpiB afantepa HeoOXiJHO BHECTH 3Mi-
HH Yy BiamoBinHi koHOirypamiiiai daiimmn. Tns OC Linux Debian/Ubuntu
HeoOXiHO BHeCTH 3MiHu y daiin /etc/network/interfaces, aust OC Linux
CentOS/Red Hat/Oracle/Fedora— y daiin /etc/sysconfig/network-
scripts/ifcfg-<if-name>, ne if-name — na3Ba MmepexxHoro intepdeiicy
(manpukiaz, eth0).

[puxknanu CTPYKTypH KoH(pITyparifHux thaitnis
/etc/network/interfaces ta /etc/sysconfig/network-scripts/ifcfg-enp0s3
3a YMOBH BCTaHOBJICHHSI MIOCTiHUX MapameTpiB mBuakocti 100 MoiTt/c,
JYTUIEKCHOTO PEeKUMY POOOTH Ta BiJKIIIOYSHHS aBTOIEPEroBOPIB HaBe-
neHo Ha puc. 17 ta 18 BiamosigHo.

# This file describes the network interfaces available on your system
# and how to activate them. For more information, see interfaces(5).
Source /etc/network/interfaces.d/*

# The loopback network interface

auto lo

iface lo inet loopback

# The primary network interface

allow-hotplug eth0

iface ethO inet static
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address 195.10.1.1

netmask 255.255.255.128

broadcast 195.10.1.127

gateway 195.10.1.126

dns-domain example.com

dns-nameservers 195.10.1.126 8.8.8.8

post-up ethtool -s eth0 speed 100 duplex full autoneg off

Puc. 17. Crpykrypa daiina /etc/network/interfaces OC Linux Debian

DEVICE=enp0s3

ETHTOOL_OPTS="speed 100 duplex full autoneg off"
HWADDR=00:21:70:10:7E:CD

NM_CONTROLLED=no

ONBOOT=yes

BOOTPROTO=static

IPADDR=195.10.1.1

NETMASK=255.255.255.128

#the GATEWAY is sometimes in: /etc/sysconfig/network
GATEWAY=195.10.1.126

Puc. 18. Crpykrypa aiina /etc/sysconfig/network-scripts/ifcfg-enp0s3 OC Linux CentOS

Crig 3a3HauuTH, MO0 3MiHEHI HmapameTpu KoH(iryparmiitaux Qaiinis
AKTUBYIOTHCS 200 TICIs Tepe3aBaHTaXeHHS afanTtepa, abo Mmicist ITOBHO-
IO Mepe3aBaHTAKEHHS CHCTEMH.
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OcHO6HI KOMAHOU HAIA200)CEHH
napamempis inmepgeiicie/nopmis komymamopa Cisco

Iarepdeiicn komyTtaropa Cisco 3 HOTISALY aaMiHICTpyBaHHS MOXHA
po3ninuTy Ha ABi Tpymnu: ¢iznuHi iHTepdeiicu Ta JoriuHi (BipTyanbHi)
inrepdeticn. Oiznuni iHTepdeiicu — me iHTepdedcH/TIOPTH BiIITOBITHAX
texHonoriii Ethernet. Jloriuni intepdeiicu — ne inrepdeiicu, ski aBTO-
MaTHYHO CTBOpEHi omepariitHoro cuctemoro Cisco IOS s BUKOHAHHS
neBHUX (QYHKLIH, abo iHTepdelicy, sIKi CTBOPIOIOTHCS aAMiHICTPaTOPOM
13 IEBHOIO MeTOor0. ITo3HaueHHs 1, B 0araThboX acleKkTax, HaJlaromKeHHs
¢i3nyHuX iHTepdeiiciB HE 3aJIeXKUTD BiJl TOTO, YU € BOHHU €ICKTPUIHUMH,
yn ontnyHUMHA. CIif 3a3Ha4uTH, MmO (i3udHi iHTEepdEeiicn KoMyTaTopa
Cisco 3a 3aMOBYYBaHHSM € akTUBHUMU. [lo3HaueHHs iHTepdeiiciB KoMy-
tatopa Cisco HaBeneHi y Tab. 9.

Tabmuns 9
InTepdeiicu (moptu) komyraropis Cisco

Hasga intepdeticy | Onwc inTepdeiicy

®izuyni inTepdeiicu
Ethernet Knacuunuii Ethernet, 10 M6it/c
FastEthernet Fast Ethernet, 100 M6it/c
GigabitEthernet  |Gigabit Ethernet, 1 T'6it/c
TenGigabitEthernet|10 Gigabit Ethernet, 10 I'6it/c

JloriuHi inTepdeiicu
Vlan, Inrepdetic VLAN (Virtual LAN), Ha komyTatopax aBTOMaTHYHO
SVI (Switched crBopero vlan 1. Jlo uiei VLAN 3a 3aMOBYyBaHHSIM BXOJSATh YCi
Virtual Interface) |dizuuni inTepdeiicu.
PortChannel IuTepetic arperosanoro kanany 38’sa3ky EtherChannel

Bubip intepdelicy misi HamaroJKeHHs 3AIHCHIOETHCS KOMAaHJO
interface. Hamaromkennst inrepdeiicy komyTartopa mepemdadae 3MiHy
K (i3NYHUX TapaMeTpiB poOoTH iHTepdeiicy (cepenopuiia, TUIY Kade-
JI10, TBUAKOCTI, peXXUMY), TaK 1 3MiHy napaMeTpiB QyHIIIOHYBaHHS MEB-
HUX MCPEIKHUX HpOTOKOHiB. OCHOBHUMH KOMaHJAaMHu HaJIaroJ1>KC€HHS
mapametpiB iHTepdeiicy e description, media-type, mdix auto, duplex,
speed, mac-address, shutdown ta meski immi.

Komanma description 3acTocoByeThest ISl 3a3HAYEHHS TEKCTOBOTO
ornucy iHtepdeiicy. llet omuc mosnerirye aHani3 KoHQIrypamiiHOIro
(haiiia IpUCTPOIO Ta aHai3 Pe3yJbTaTiB BUBEIACHHS J1arHOCTUYHOI 1H-
(dopmarii mesHoro iHnTepdeiicy. 3a momomorow komanau media-type
3aifcCHIOETHCSI BUOIp TUITY cepenoBuiia nepenadi. Komanaa mdix auto
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aKTHBY€ PEKUM aBTOMATHYHOTO BU3HAYCHHS TUNY (TPSIMHUI 4M Mepex-
pecuuii) Ethernet-kabemnto, 110 3aCTOCOBY€EThCS ISl MiIKIIOUEHHS TpU-
CTPOIO, Ta TIEPEKIIFOUCHHS Y BIAMOBITHUN PEXUM. 32 3aMOBUYBAHHSIM 151
KoMaHJa akThBOBaHa. J[is1 Toro, mo6 xkomanaa mdix auto mparroBana
KOPEKTHO, HEOOX1THO TaKoX, 100 MIBUAKICTH 1 pexkuM iHTepdeiicy BU-
3HAYaIKMCs aBTOMATHYHO. 3a gomomororo komana duplex ta speed mo-
JKHA 3MIHHTH PEXHUM Ta IIBUJKICTh Mepeaadi nanux intepdericy. 3a 3a-
MOBYYBaHHSIM BCTAQHOBJICHO aBTOMATHYHE BH3HAYCHHS LIUX MapaMeTpiB.
Komannma mac-address 3acTocoByeThCsI UIsi MPUMYCOBOTO MPH3HAYCHHS
MAC-anpecu inTepdeiicy komyraTopa. BigkinroueHns inrepdericy 3aiid-
CHIOETBCS 3a JIOTOMOro0 koMmauau shutdown. Biamina nii Buiesrama-
HHUX KOMaHJ — BUKOpHUCTaHHs (opmu NO. CHHTAKCHC PO3MIISTHYTHX KO-
MaH/I Ta PeKHMH X 3aCTOCYBAHHS HABEJCHO HIDKYE.

MosBe OJHOYacCHE HANAro/DKeHHS rpynu iHTepdeiici. Jng upo-
ro 3acTocoByeThcss Komanma interface range. Jlns 3pydsocti pobotu
i3 Tpynamu iHTEpQEiCciB MOXKIIMBE 3aCTOCYBaHHS MakpociB. CTBOpeHHS
Makpocy BuKoHyeThesi komanaoro define interface-range. Bunanenms —
komangoro no define interface-range.

Cunrakcuc komanu interface (pexum riro6arbHOro KOHGIrypyBaHHs):

interface interface_type interface_id,
ne interface_type — tun intepdeiicy (mopry), Moxe HaOyBaTu 3Ha4YCHb
Ethernet, FastEthernet, GigabitEthernet, Port-channel, Vlan ra iu.;

interface_id — inentudikarop intepdeiicy (mopry), MoXKe MaTd Oj-
HOYHCIIOBE MMO3Ha4YeHHs humber (Homep mopty), ab0 ABOYKCIOBE IMO3-
Hauenus module/number (Homep Momyisi/HOMEpP TIOPTY).

Cuntakcuc xomanau interface range (pexum rino6ansHOro KoH}i-
TypyBaHHS):

interface range { port_range | macro macro_name },
ne port_range — nmiamasoH igeHTHdiKaTOpiB iHTEpeEHCiB (MOPTiB), MO
Moxe (OopMyBaTHUCS SIK 1 3 HEMIEPEPBHOI MOCIIIOBHOCTI iIeHTHU(iKaTO-
piB iHTepdeiiciB, Tak 1 3 okpemux ineHTH]ikaTopiB. Hanpuknan,
FastEthernet 0/1 — 0/10, FastEthernet 1/1, FastEthernet 2/1;

Macro — ciry>)k00Ba KOHCTPYKIIis, 32 JIOTIOMOTOIO SIKOi 3a3HAYAETHCS
HEOOXIJIHICTh BUKOPUCTAHHS MaKpOCY;

macro_name — TeKCTOBa Ha3Ba MaKpocy.

Cunrakcuc komanau define interface-range (pexxum riobanibHOTO
KOH(IrypyBaHHS):

define interface-range macro_name port_range,
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Je Macro_name — TeKcToBa Ha3Ba MaKpoCy;
port_range — miama3oH imeHTH(DiIKaTOPiB iHTEpdeiciB (TIOPTiB).
Cunrakcuc komanay description (pesxum KoHQIrypyBaHHs iHTEpQEHCy):
description text_line,
ne text_line — tecroBuii psagok onucy intepdeiicy (1o 240 cumBoIiB).
Cunrakcuc komauau duplex (pesxum koHbpirypyBaHus iHTepdeiicy):
duplex { auto | full | half },
ne auto — ciry>k00Ba KOHCTPYKILisl, 3@ TOTIOMOT'OF0 SIKOT BCTAHOBIIFOETHCS
aBTOMATUYHUHN BHOIp pexXUMY Iepeaaui;
full — cy>)x60Ba KOHCTPYKIIisl, 32 TOTIOMOTOIO SIKOT BCTAHOBITIOETHCS
MOBHOMYTIJICKCHUN PEXXUM Tepeiadi;
half — cny)x6oBa KOHCTPYKLis, 3@ AONOMOro0 SIKOi BCTAHOB-
NIOETLCS HaNiBAYMIEKCHUN PeXuM nepeaavi.
Cunrakcrc koMauau speed (pexum KoH(irypyBaHHs inTepheiicy):
speed { 10| 100 | 1000 | auto [10 | 100 | 1000] | nonegotiate },
ne 10, 100, 1000 — dikcopani 3HaueHHs mBUAKOCTI (MOiT/C);
auto — ciry>x00Ba KOHCTPYKILisl, 32 JJOIOMOT'OK SIKOi BCTAHOBJIIOETh-
Csl aBTOMATUYHMI BHUOIp NIBUAKOCTI; SKIIO BUKOPHCTOBYETHCS (hopma
auto 10 (auto 100, auto 1000), mopT Beae MEPEroBOPH JIMIINE Ha ITii
HIBUIKOCTI;
nonegotiate — ciy»00Ba KOHCTPYKIIisi, 32 JOTIOMOTOI0 SIKOT BiJIKITIO-
Ya€eThCs PEKUM aBTOIIEPErOBOPIB MPO MIBUAKICTH Mepeaayi.
Cunraxcrc komaumu media-type (peskum koudirypyBars iHTepheicy):
media-type {auto-select | rj45 | sfp},
ne auto-select — cimy»x060Ba KOHCTPYKIIisl, 38 JOIMOMOTO0 SIKOI aKTHBY-
€TbCsl BUOIp cepeioBHINa nepeaadi (3MiHHOTO iHTepdelcHOro Momyis);
ABTOMATUYHUHN BHOIp BCTAHOBIICHHUI 32 3aMOBUYYBAHHSIM;
rj45 — cnyx60Ba KOHCTpPYKIIis, 32 JOMOMOTOIO SIKOT 3a3HAYA€THCS
3aCTOCYBaHHS 3MiHHOTO iHTEepdeiicHoro Moayns RJ-45;
sfp — ciy»00Ba KOHCTPYKIIisl, 32 TOIIOMOTOIO SIKOT 3a3HAYA€THCS 3a-
CTOCYBaHHSI 3MiHHOTO iHTEepdeticHoro Moayns SFP.
Cunrakcuc komanan MdiX (pexum koH}irypyBanHs inTepdeiicy):
mdix auto.
Komanna He Mae mapaMeTpiB.
Curraxcrc KoMari mac-address (pesxuM KoH(IrypyBaHHS iHTEp(EHCY):
mac-address hw_address,
ne hw_address — MAC-anpeca iHTepdeicy y BUTJISA
HHHH.HHHH.HHHH; xoxune uncno HHHH mae nomxuny 2 Gaiitu
1 3aIMCY€ETHCS Yy IIICTHAALSATKOBIH (opmi.
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OcHoeHi Komanou diacHocmuku napamempis inmepdeiicie,
napamempis adpecauii ma npoyecy pooomu komymamopa Cisco

J11 BEBEICHHS MTiarHOCTHYHOI iH(opMarii po mapameTpu (Qi3udHIX

Ta JIOTIYHHMX iHTepdEHCIB,

pe3ylIbTaTH HAJlAroJKeHb, YMICT CITyKOOBHX

TabJIHIh, TIPOIIEC POOOTH KOMYTAaTOpa BHUKOPHCTOBYIOTHCS PI3HI BapiaHTH
komanz Show. Iepernik KoMaH/ Ta iX MpU3HAYEHHS HaBeaeHo y Taou. 10.

Tabmug 10

Iepestik komanx show, HeoOXiTHUX J151 TiarHOCTHKH Ipouecy podoTu komyTtatopa Cisco

Komanma

[Ipusnauenns

show interfaces

BuBenenns nmeramizoBaHoi iH(opmamii mpo Bci ¢izuuHi
i JJoriyHi iHTepdelicn KoMyTaTopa

show interface
interface-type interface-id

BuBenenns neramizoBaHoi iHpoOpManii Mpo KOHKPETHHIA
iHTepdelic KoMyTaTopa

show controllers ethernet-controller
interface-type interface-id

BuBenenns meranizoBaHoi iH(GOpMAILIii PO CTaH KOHTPO-
Jiepa KOHKpeTHoro iHtepdeiicy Ethernet

show controllers
utilization

BuBenenns indopmanii 1po 3aBaHTaXEHHS KOMYTaTopa
B [JIOMY 200 OKPEMOTro HOro HopTy

show version

BuBenenns iHpopmanii mpo ¢i3uuHI mapameTpH IMpu-
crporo Ta apamerpu 10S
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Mooenvruit npuknad HAnA200CeHHA PYHKUIOHYBAHHA
MepeXHCHUX 3’EOHAND JIOKAIbHOT KOMN I0mepHOoT mepeici, no0y0oeanoi
Ha 6a3i kepoeanozo komymamopa Cisco

Posrnsremo crenungiky HamaromkeHHs poboTu komytaropa Cisco
mozaemi WS-C2960-24TT-L Tta mapripyruzatopa moxaem Cisco 1841
JUTSL JIOKQJTbHOT KOMIT IOTEPHOT Mepexi, CXeMy sIKo1 HaBelieHo Ha puc. 19.

WS-A-1 WS-A-2

Puc. 19. Tlpukian mepexi

[lin yac moOymoBH maHOT Mepexi A 3’ €qHAHHS MPHUCTPOIB BUKO-
pucrano mani Tabn. 11. JIns HamaropkeHHs MapaMeTpiB OKPEeMHX
Ethernet-kanamiB 3B’sA3Ky MiXK NPHCTPOSIMH BHKOPHCTAHO JaHi
Ta0s1. 12. Jlng HamaroJKEHHs mapaMeTpiB ajpecallii mpucTpoiB BUKO-
pucTtano naxi Tabxn. 13.

Tabmung 11
[MapameTpu inTepeiiciB mpucTPoiB A5 NPUKIATY
Tprerpiit Trepdeiic ITinxmouyeHns Hi}f[KJ'I}OlIeI-{HSI
JI0 TIPUCTPOIO 110 iHTepdericy
Mapmpyruzarop R_1 Fa0/1 Internet Internet_Interface
(Cisco 1841) Fa0/0 Komyrarop SW-1 Fa0/24
Con Poboya crasgst WSMGMT | RS-232 (USB)
Gi0/1 Cepgep Serv-A-1 Gi0
Fa0/1 Po6Goua craumis WS-A-1 Fa0
Komyrarop SW-1 Fa0/2 Poboua cranmis WS-A-2 Fa0
(Cisco 2960-24TT-L) Fa0/3 PoGoua cranrist WS-A-3 Fa0
Fa0/4 Po6oua cranmis WS-A-4 Fa0
Fa0/24 Mapmpyruszatop R 1 Fa0/0
Internet Internet_Interface| Mapupyruszarop R 1 Fal/0
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IIponomxenus tadm. 11

. N ITipxmoueHHs [MinkmroueHHs
Tprcrpid Inrepeiic JI0 TIPUCTPOIO Jlo iHTepdeiicy
Poboua crarmist WSMGMT | RS-232 (USB) Con
Cepaep Serv-A-1 Gi0 Gio/1
PoGoua cranist WS-A-1 Fa0 Fa0/1
PoGota crarmiss WS-A2 Fa0 Konyrarop SW-1 Fa02
PoGoua cranris WS-A-3 Fa0 Fa0/3
PoGoua cranris WS-A-4 Fa0 Fa0/4
Tabmuua 12
ITapamerpu Ethernet-kananis 3B’s13Ky Mizk NPUCTPOSIMH /LIS TPHKJIAY
Kaman mix TexHomorist Tun kabento Pexxum U'[BHH.K 1CTE,
MPUCTPOSIMHU Mbit/c
R-1-SW-1 100Base-TX Tpsmuii ABTOBHOIp ABTOBHOIp
Serv-A-1-SW-1 | 1000Base-T Tpsmuii JymiexcHuii 1000
WS-A-1-SW-1 100Base-TX Tpsmuii JymiexcHuii 100
WS-A-2— SW-1 100Base-TX Tpsmuii JymiexcHuii 100
WS-A-3—SW-1 100Base-TX Tpsmuii JymiexcHuii 100
WS-A4— SW-1 100Base-TX Tpsmuii JymiexcHuii 100
Tabmuus 13
[MapameTpu aapecanii Mepe:xi JIs1 NPUKJIATY
11_\1/; ?CGTX}:?;I mﬁ%ﬁg/fﬁpmﬁm MAC-agpeca |IP-agpeca| Macka gf; i
Mepexa A - - 195.10.1.0|255.255.255.0| /24
Mapupyrtusa- | Iatepdeiic Fa0/0 | CA-01-07-FE-00-08| 195.10.1.254|255.255.255.0 /24
TopR 1 Turepdeiic Fal/0 * * * *
Tarepgeiic Vlan 1 | 00-DO-BA-E4-0D9B | 195101252 |255.255.255.0 /24
Komyrarop
SW-1 1111103 32 3aMOBYYBAHHSIM
OcHoeuuii DNS-cepep - 19510.1.254 - -
Ceppep Mepesxuuii agantep |00-05-5E-26-8A-1C| 19510.1.250|255.255.255.0| /24
Serv-A-1 1111103 32 3aMOBYYBAHHSIM - 195101254 — —
OcHoeuuii DNS-cepep - 195101254 - -
Po6oua cranmiss| Mepexxuuii agantep |00-60-5C-16-8B-30| 1951011 |255.255.255.0| /24
WS-A-1 | 1LImo3 3a 3aMOBIYBAHHSIM - 195101254 — —
(Linux) OcHoeuuii DNS-cepep - 19510.1.254 - -
Po6oua cranmisi| Mepexxuuii agantep |00-1043-2C-BD-BB| 1951012 |255.255.255.0| /24
WS-A-2 | 11Imo3 33 3aMOBIYBAHHSIM — 195101254 — —
(Windows) | Ocrosruit DNS-cepsep - 19510.1.254 - -
Po6oua cranmiss| Mepexxuuii agantep |00-10-11-49-ED-09| 1951013 |255.255.255.0| /24
WS-A-3 | 11Imo3 33 3aMOBIYBAHHSIM — 195101254 — —
(Windows) | Ocrosrmit DNS-cepsep - 19510.1.254 - -
Po6oua cranmisi| Mepexxuuii agantep | 00-E0-8F-00-51-96 | 1951014 |255.255.255.0| /24
WS-A-4 | 11lmo3 33 3aMOBIYBAHHSIM — 195101254 — —
(Windows) | Ocrosruit DNS-cepsep - 19510.1.254 - -

30




[IpumiTka: * — mapameTpu agpecarii He 3a3HaUCHI.

CueHapiif HaTaroHKEHHs MapaMeTpiB iIMEHyBaHHS HaBEICHO HIKYE.

Switch>enable

Switch#configure terminal
Switch(config)#hostname SW-1
SW-1(config)#no ip domain-lookup
SW-1(config)#exit

SW-1#copy running-config startup-config
SW-1#

Cuenapii Hamaro/KeHHsI MapaMeTpiB iHTepQeiciB KoMyTaTopa Me-
pexi SW-1 HaBeneHO HmwKYe. IX OCOONHMBICTAMM € HANaromKeHHs
Ethernet-xamasiB 3B’sI3Ky 3 TaKMMHU MapaMeTpaMu: HIBHIKICTh IMepejia-
9i — MaKCHMaJlbHa, PeXXHUM Iepenadi — JyluleKcHui. Bapro 3a3HaunTh,
mo aptomarnyHui BHOip FEthernet-kaGemro mis mopTiB KomyTaTtopa
Cisco 2960-24TT-L BcTaHOBICHO 32 3aMOBUYYBAHHSM.

Cuenapiif Hamaromkensast Ethernet kanamy mixk komyTtatopom SW-1
i cepeepom SERV-A-1.

SW-1#configure terminal

SW-1(config)#interface GigabitEthernet 0/1
SW-1(config-if)#description LINK-TO-SERV-A-1
SW-1(config-if)#duplex full
SW-1(config-if)#speed 1000

SW-1(config-if)#exit

SW-1(config)#exit

SW-1#copy running-config startup-config

SW-1#

Cuenapiii HanmaroJKeHHs1 KaHaimy Mk xkomyratopom SW-1 1 pobo-
yumu craHiismMu WS-A-1 — WS-A-4. ¥V crenapii HaBeJjleHO KOMaHIU
HaJIaroJDKEHHsI KaHalliB 10 pobouux craHmin WS-A-1 ta WS-A-4, no
cranii WS-A-2 ta WS-A-3 i aHanorivi.
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SW-1#configure terminal
SW-1(config)#interface FastEthernet 0/1
SW-1(config-if)#description LINK-TO-WS-A-1
SW-1(config-if)#duplex full
SW-1(config-if)#speed 100
SW-1(config-if)#exit

SW-1(config)#interface FastEthernet 0/4
SW-1(config-if)#description LINK-TO-WS-A-4
SW-1(config-if)#duplex full
SW-1(config-if)#speed 100
SW-1(config-if)#exit

SW-1(config)#exit

SW-1#copy running-config startup-config
SW-1#

Cuenapiii Hanmaro[KeHHsI HaJaroJHKeHHs TpynH iHTepdenciB Komy-
taropa SW-1 HaBelneHO HIK4YE. Y I[bOMY CIICHApil 3a3HAYA€THCSA OJIHA-
KOBUIl onwc Juisi BCiX iHTepdeHCiB Ta 3MIHCHIOETBCS X BiJKIIOYEH-
Hs1/IeaKTUBaLliS.

SW-1#configure terminal

SW-1(config)#interface range FastEthernet 0/5-23, GigabitEthernet 0/2
SW-1(config-if-range)#description UNUSED-PORT
SW-1(config-if-range)#shutdown

SW-1(config-if-range)#exit

SW-1(config)#exit

SW-1#copy running-config startup-config

SW-1#

Cuenapiii napameTpiB iMEHyBaHHS IPUCTPOIO, aKTUBALI] Ta Hajaro-
mxeHHs iHTepdeiicy FastEthernet 0/0 nys mapmpyrtuzatopa R-1 nase-
JeHO HIk4e. J[1si BUKOHAHHS OO CLEHApil0 HEOOXiTHO BiAKIIOYUTH
KOHCOJIbHUI Kabenpb Big komyraTopa SW-1 Ta migKIIOYUTH 1O Mapupy-
tuzatopa R-1.
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Router>enable

Router#configure terminal
Router(config)#hostname R-1
R-1(config)#no ip domain-lookup
R-1(config)#interface FastEthernet 0/0
R-1(config-if)#description LINK-TO-LAN-A
R-1(config-if)#ip address 195.10.1.254 255.255.255.0
R-1(config-if)#no shutdown
R-1(config-if)#exit

R-1(config)#ip domain-name MY.NET
R-1(config)#exit

R-1#copy running-config startup-config
R-1#

HanamryBanHs mapaMeTpiB MEpeXHUX aJaneTpiB poOOYHMX CTaHIiH
Ta CepBEPBI 3IHCHIOETHCS 3aC00aMHU BiIIOBITHUX ONEPAI[IHHIUX CUCTEM.

33



Pe3ynomamu eukoHanns KOMAHO MOHIMOPUHZY MaA OiAZHOCHUKU
pobomu inmepgeiicie Komymamopa 013 po3eiAHYmo20 MOOEIbHOZ0
npuxnady

3 MeToro meperiany iH(opMarlii mpo HanaroKeHHs iHTepdelciB Ko-
MyTaTtopa JUisi PO3IVISIHYTOrO MpPHUKIATy 3acTOCOBaHO KomaHmy Show
interface. Pesynbrati poOOTH 3a3HaueHUX KOMaH] HABEICHO Bi/ITOBITHO
Ha puc. 20 ta 21.

3 MeTol0 MepeBipKU JOCSHKHOCTI cepBepa Ta PeIlTH poOOYMX CTaHLiH
Mepexi 3 pobounx craniii WS-A-1 Ta WS-A-2 3acTocOBaHO KOMaHIy
ping. 3a J0MOMOro Ii€i % KOMaHIM BUKOHAHO MEPEBIPKY MOCSHKHOCTI
BCIX BY3JiB Mepexi 3 komyTartopa SW-1. YacTuHy pe3ynpTartiB IuX Iepe-
BIpOK HaBeJIeHO Ha puc. 22 Ta 23.

@aiin koH(pirypartii, o0 CTBOPEHMUI 32 CLIEHAPIEM MOJIEITHHOTO MPUKIIA-
Iy, HABEJICHO Ha pHC. 24 (YaCTUHY HECYTTEBOT iH(pOPMAIIIT BIITy4IEHO).

SW-1#show interfaces FastEthernet 0/1
FastEthernet0/1 is up, line protocol is up (connected)
Hardware is Lance, address is 0060.5¢23.b801 (bia 0060.5¢23.b801)
Description: LINK-TO-WS-A-1
BW 100000 Kbit, DLY 1000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Full-duplex, 100Mb/s
input flow-control is off, output flow-control is off
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:00:08, output 00:00:05, 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
956 packets input, 193351 bytes, 0 no buffer
Received 956 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
0 watchdog, 0 multicast, O pause input
0 input packets with dribble condition detected
2357 packets output, 263570 bytes, 0 underruns
0 output errors, 0 collisions, 10 interface resets
0 babbles, 0 late collision, 0 deferred
0 lost carrier, 0 no carrier
0 output buffer failures, 0 output buffers swapped out
SW-1#

Puc. 20. Pesynbratu Bukonanust komanau Show interfaces FastEthernet 0/1
Ha KomyTaTopi SW-1
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SW-1#tshow interfaces GigabitEthernet 0/1
GigabitEthernet0/1 is up, line protocol is up (connected)
Hardware is Lance, address is 0060.5¢23.b819 (bia 0060.5¢23.b819)
Description: LINK-TO-SERV-A-1
BW 1000000 Kbit, DLY 1000 usec,
reliability 255/255, txload 1/255, rxload 1/255
Encapsulation ARPA, loopback not set
Keepalive set (10 sec)
Full-duplex, 1000Mb/s
input flow-control is off, output flow-control is off
ARP type: ARPA, ARP Timeout 04:00:00
Last input 00:00:08, output 00:00:05, 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
956 packets input, 193351 bytes, 0 no buffer
Received 956 broadcasts, 0 runts, 0 giants, 0 throttles
0 input errors, 0 CRC, 0 frame, 0 overrun, 0 ignored, 0 abort
0 watchdog, 0 multicast, 0 pause input
0 input packets with dribble condition detected
2357 packets output, 263570 bytes, 0 underruns
0 output errors, 0 collisions, 10 interface resets
0 babbles, 0 late collision, 0 deferred
0 lost carrier, 0 no carrier
0 output buffer failures, 0 output buffers swapped out
SW-1#

Puc. 21. Pesynpratu komanmu show interfaces GigabitEthernet 0/1 va komyraropi SW-1

root@WS-A-1~#ping 195.10.1.2

PING 195.10.1.2 (195.10.1.2): 56 data bytes

64 bytes from 195.10.1.2: seq=0 ttI=255 time=12.064 ms
64 bytes from 195.10.1.2: seq=1 ttI=255 time=5.239 ms
64 bytes from 195.10.1.2: seq=2 ttI=255 time=13.561 ms
64 bytes from 195.10.1.2: seq=3 ttI=255 time=10.502 ms
"C

--- 195.10.1.2 ping statistics ---

4 packets transmitted, 4 packets received, 0% packet loss
round-trip min/avg/max = 5.239/10.341/13.561 ms
root@Ws-A-1~#

Puc. 22. Pesynbrar BUKOHAHHS KOMaH1 PiNg Ha pobouiii craxmii WS-A-1

C:\>ping 195.10.1.250
O6men makeramu ¢ 195.10.1.250 no 32 Gaiir:
Otser ot 195.10.1.250: uncino 6aiit=32 Bpems 21mc TTL=255
Otser ot 195.10.1.250: uncino 6aiit=32 Bpems 4mc TTL=255
Otser ot 195.10.1.250: uncino 6aiit=32 Bpems 2mc TTL=255
Otser ot 195.10.1.250: uucino 6aiit=32 Bpems 6mMc TTL=255
Cratuctuka Ping s 195.10.1.250:

IMaxetoB: otnpaBieHo = 4, nony4yeno = 4, norepsxo = 0 <0% noreps>,
TpubaM3HTENnbHOE BpeMst IpHeMa-Tiepeiadn B MC:

MunnmansHoe = 2 Mcek, MakcumanbHoe 21 Mcek, Cpenaee = 8 Mcek
Cc\>

Puc. 23. Pe3ynbTar BUKOHAHHS KOMaHu Ping Ha po6ouiii cranii WS-A-2
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Building configuration...
Current configuration : 1771 bytes
1

version 12.2

no service timestamps log datetime msec
no service timestamps debug datetime msec
no service password-encryption

1

hostname SW-1

!

no ip domain-lookup

!

spanning-tree mode pvst
1

interface FastEthernet0/1
description LINK-TO-WS-A-1
duplex full

speed 100

1

interface FastEthernet0/2
description LINK-TO-WS-A-2
duplex full

speed 100

1

interface FastEthernet0/3
description LINK-TO-WS-A-3
duplex full

speed 100

1

interface FastEthernet0/4
description LINK-TO-WS-A-4
duplex full

speed 100

1

interface FastEthernet0/5
description UNUSED-PORT
shutdown

!

interface FastEthernet0/24

!

interface GigabitEthernet0/1
description LINK-TO-SERV-A-1
duplex full

speed 1000

1

interface GigabitEthernet0/2
description UNUSED-PORT

shutdown
1

interface Vlanl
no ip address
shutdown

end

Puc. 24. ®aiin konHdirypanii komyraropa SW-1 mi1st MOIEITBHOTO TIPUKIIaTy

36



3aBaaHHs HA JadopaTOpHY podOTy

1. HaBectn cxemMu mnpsMux kabenmiB mius TexHosoriii Ethernet
10Base-T/FastEthernet 100Base-TX Tta Gigabit Ethernet 1000Base-T.
[NoOymyBaTu cxemu mepexpecHuX KaOemiB I MUX e TeXHOJOTin. s
moOyIOBU CKOpHUCTATHCS iH(pOpPMAIli€r0, HABEIEHOIO Y TEOPETHYHUX Bi-
JIOMOCTSIX.

2. Buznauutu, sikuii THn kaOemao (IpsAMUi 4d IepeXpEeCHHi) 3acTo-
COBYIOThCSL UIA 3’€THAHHS MEPEXHUX iHTepdeiiciB/aganTepis/mopTiB
Ethernet xinieBux By3IiB Ta MEPEKHUX MPUCTPOIB. J[J1st MOOYIOBH CKO-
puctarucs iHdopmamiero momo THUIMIB iHTepdeliciB/ananTepis/mopTiB
Ethernet (MDI/MDIX), HaBeneHOI Yy TEOPETHYHHX BimoMocTsx. Pe-

3yJNbTaTH TOJATH y BUTIISA I Tabm. 14.
Tabmuna 14

3’ennanns ocHoBHUX Ethernet-npucrpois

Konuent- Komyratop Mapuipytu-| Touka

[puctpiit Komm’rotep
parop 3aTop JOCTYIY

Komm’rotep
Konuentparop
Komyrarop
Mapupyruzatop
Touka goctyny

3. Y cepenoBulILi IPOrpaMHOTO CUMYJISITOPA/EMyYIISITOpa CTBOPUTH TIPO-
eKT JIOKaTBLHOT Mepexi (puc. 25). I1ig yac moOymoBH 3BepHYTH yBary Ha BU-
0ip Mojenell KOMyTaTopiB, MEPEKHIX MOJYIIIB Ta aJarTepiB, a TAKOXK Me-
peXHHUX 3’€mHaHb. J BOrO BUKOpUCTOBYBaTH MaHi TaOim. 15. [l mo-
OyI0BaHOT Mepexki 3alOBHUTH OIMUCOBY TaOJMINO, siIKa aHajoriyHa tadi. 9.
(3anoBHEHHS ONMCOBOOT TAOJHIT — HEOOOB’ SI3KOBE).

4. Po3pobutu cxemy anpecarii npuctpoiB Mepexi. s mporo cko-
pucrtatucs gaHuMu 1abn. 17. Pesynpratn HaBecTH y BUTISAAI TaOmwIIi,
sKa aHajoriyHa tabiu. 13.

5. IlpoBecT Hamaro[KeHHsS IapaMeTpiB MEPEKHHX ajariTe-
piB/inTepdeiiciB MapmpyTH3aTOpa, KOMYTaTOpiB, pOOOYMX CTaHLiH Ta
CepBepiB BIAMOBITHO J0 aHUX, SKi HaBeneHi y Tadu. 16. Ilix yac Hana-
TOPKEHHSI 3BEpHYTH yBary Ha Te, IO IJIl ONTHYHUX iHTep(eiciB 3Ha-
YEeHHS peXXUMY Ilepesiadi i MBUAKOCTI 3MIHUTH HE MOXKHA.
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R-G-N-1

WS-MGMT-2

=

SW-G-N-2 I/

o — - N

WS-G-N-1 WSGN3  WSGN4 WS-G-N-6
Puc. 25. TIpoext mepesxi

6. st ommoro i3 3’equanp FastEthernet 100Base-TX a6o Gigabit
Ethernet 1000Base-T nocniautu 3actocyBanHs ¢yHKIiT Auto-MDI
HUIIXOM 3aMminu mpsmoro Ethernet-kabento Ha nepexpecHuii (uu HaBIa-
KHM) Ta BUKOHAHHSM BiAMOBIJHOTO HAJAro/PKEHHS iHTepdercy/mopTy
KomyTaropa. [Ipy BUKOHaHHI [bOTO 3aBAaHHS MOXHA JIOJATH 10 MEPEKi
1HIII 1HIIT TPUCTPOSMHU.

7. IlpoBectn HanaromkeHHs mapamerpiB I[P-aapecamnii nmpucTpois
Mepexi 3riHO 3 JaHUMH II. 4.

8. [IpoBecTH mepeBipKy 3B’SI3Ky MK OIHIEI0 3 pPOOOYMX CTaHIIH Ta
PEIITOIO BY3JIiB MEpeki (KOMyTaTopaMu, CepBepaMu, poOOYMMHU CTAHIII-
ssMH). Y BHIAJAKY BHSBJICHHS MTPOOJEM — BU3HAYUTH Ta YCYHUTH iX NpHU-
YHHH.
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Buxiani nani 1151 nodyaoBu Mepexi

Tabmmng 15

Ne Kanan Kanan Kanan Kanan . Kanamu
sapia- | R-G-N-L— | Serv-G-N-1- | Serv-G-N-2—| SW-G-N-lta | ""J680unx

HTa SW-G-N-1 SW-G-N-1 SW-G-N-2 SW-G-N-2 CTaHIIN
1 1000Base-T 1000Base-T 1000Base-T 1000Base-T 100Base-TX
2 1000Base-T 1000Base-T 1000Base-T 100Base-TX 100Base-TX
3 1000Base-T 1000Base-T 100Base-TX 1000Base-T 100Base-TX
4 100Base-TX | 100Base-TX 1000Base-T 1000Base-T 100Base-TX
5 1000Base-T 1000Base-T 100Base-TX 100Base-TX 100Base-TX
6 100Base-TX | 100Base-TX 1000Base-T 100Base-TX 100Base-TX
7 100Base-TX | 100Base-TX | 100Base-TX 1000Base-T 100Base-TX
8 100Base-TX | 100Base-TX | 100Base-TX 100Base-TX 100Base-TX
9 1000Base-FX | 1000Base-FX | 1000Base-T 1000Base-T 100Base-TX
10 1000Base-T 1000Base-T | 1000Base-FX | 1000Base-T 100Base-TX
11 | 1000Base-FX | 1000Base-FX | 1000Base-T 100Base-TX 100Base-TX
12 | 1000Base-FX | 1000Base-FX | 100Base-TX 1000Base-T 100Base-TX
13 | 1000Base-FX | 1000Base-FX | 100Base-TX 100Base-TX 100Base-TX
14 100Base-TX | 100Base-TX | 1000Base-FX | 100Base-TX 100Base-TX
15 100Base-FX | 100Base-FX 1000Base-T 1000Base-T 100Base-TX
16 1000Base-T 1000Base-T 100Base-FX 1000Base-T 100Base-TX
17 100Base-FX | 100Base-FX 1000Base-T 100Base-TX 100Base-TX
18 100Base-FX | 100Base-FX 100Base-TX 1000Base-T 100Base-TX
19 100Base-FX | 100Base-FX 100Base-TX 100Base-TX 100Base-TX
20 100Base-TX 100Base-TX 100Base-FX 100Base-TX 100Base-TX
21 1000Base-T 1000Base-T 1000Base-T 1000Base-T 100Base-TX
22 1000Base-T 1000Base-T 1000Base-T 100Base-TX 100Base-TX
23 1000Base-T 1000Base-T 100Base-TX 1000Base-T 100Base-TX
24 100Base-TX 100Base-TX 1000Base-T 1000Base-T 100Base-TX
25 1000Base-T 1000Base-T 100Base-TX 100Base-TX 100Base-TX
26 100Base-TX 100Base-TX 1000Base-T 100Base-TX 100Base-TX
27 100Base-TX 100Base-TX 100Base-TX 1000Base-T 100Base-TX
28 100Base-TX 100Base-TX 100Base-TX 100Base-TX 100Base-TX
29 |1000Base-FX | 1000Base-FX | 1000Base-T 1000Base-T 100Base-TX
30 1000Base-T 1000Base-T | 1000Base-FX 1000Base-T 100Base-TX
31 1000Base-T 1000Base-T 1000Base-T 1000Base-T 100Base-TX
32 1000Base-T 1000Base-T 1000Base-T 100Base-TX 100Base-TX
33 1000Base-T 1000Base-T 100Base-TX 1000Base-T 100Base-TX

Tpumimxa: Texaonorii 10BaseT, 100BaseTX Ta 1000Base-T sik cepenoBuile niepeaBaHHs Ja-
imay 3sury mapy (Cooper Twisted Pair), a texmomorii

100Base-FX Ta 1000Base-FX — Bomokonno-ontuunuii kabens (Fiber Cable).
JIs. BOJIOKOHHO-ONITUYHOTO KalOens iCHYIO 1 iHII BapiaHTH MO3HAYCHHS —
1000Base-SX, 1000Base-LH, 10G Base-LR tomro.

HHX BHKOPHCTOBYIOTH Mi
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Tabmung 16

Buxizni naHi 119 HAJIarozKeHHsl apaMeTpiB iHTepdericiB npucTpoiB

Kanan Kanan Kanan Kanamu
Ne Serv-G-N-1 — Serv-G-N-2 — SW-G-N-1 — i AKITIOYEHHS
Bapia- SW-G-N-1 SW-G-N-2 SW-G-N-2 poboYMX cTaHMLiit
HTa H.IBI/IZ[KICIB, Pexum LUBWCIL Pexum LUBWCIL Pexxum LHBMGCIB’ Pexum
Moit/c Moit/c Moit/c Moit/c
1 1000 Full 1000 Full 1000 Full 100 Full
2 1000 Full 1000 Full 100 Full 100 Full
3 1000 Full 100 Full 100 Full 100 Half
4 100 Full 100 Full 100 Full 100 Half
5 100 Full 100 Full 100 Full 100 Full
6 100 Full 1000 Full 100 Full 100 Half
7 100 Full 100 Full 100 Full 100 Half
8 100 Full 100 Full 100 Full 100 Half
9 1000 Full 1000 Full 1000 Full 100 Full
10 1000 Full 1000 Full 1000 Full 100 Half
11 1000 Full 1000 Full 100 Full 100 Half
12 1000 Full 100 Full 100 Full 100 Half
13 1000 Full 100 Full 100 Full 100 Full
14 100 Full 1000 Full 100 Full 100 Full
15 100 Full 1000 Full 1000 Full 100 Full
16 1000 Full 100 Full 1000 Full 100 Half
17 100 Full 1000 Full 100 Full 100 Half
18 100 Full 100 Full 1000 Full 100 Half
19 100 Full 100 Full 100 Full 100 Half
20 100 Full 100 Full 100 Full 100 Full
21 1000 Full 1000 Full 1000 Full 100 Half
22 1000 Full 1000 Full 100 Full 100 Full
23 1000 Full 100 Full 1000 Full 100 Half
24 100 Full 1000 Full 1000 Full 100 Half
25 1000 Full 100 Full 100 Full 100 Half
26 100 Full 1000 Full 100 Full 100 Full
27 100 Full 100 Full 1000 Full 100 Full
28 100 Full 100 Full 100 Full 100 Half
29 1000 Full 1000 Full 1000 Full 100 Half
30 1000 Full 1000 Full 1000 Full 100 Half
31 1000 Full 1000 Full 1000 Full 100 Full
32 1000 Full 1000 Full 100 Full 100 Full
33 1000 Full 100 Full 100 Full 100 Half
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Tabmng 17

IHapamerpu IP-agpecanii Mepe:xi

B;\gi- IP-aupéca Tpedixe IP-agpeca nuto3y 3a 3aMOBUyBaHHIM/
anTa Mepexi A IP-anpeca DNS-cepsepa
1 191.G.N.0 124 Iepuia IP-agpeca pianasony
2 192.G.N.0 125 Ocranns [P-anapeca gianasony
3 193.G.N.0 /26 Iepuia IP-anpeca gianasony
4 194.G.N.0 127 Ocranns [P-anpeca gianasony
5 195.G.N.0 /28 Iepuia IP-agpeca gianasony
6 196.G.N.0 124 Ocranns [P-aapeca gianasony
7 197.G.N.0 /25 IMepuia IP-anpeca pianasony
8 198.G.N.0 /26 Ocrannst IP-anpeca jianasony
9 199.G.N.0 27 IMepuia IP-anpeca gianasony
10 200.G.N.0 /28 Ocrannst IP-anpeca jianasony
11 201.G.N.0 124 IMepuia IP-anpeca gianasony
12 202.G.N.0 /25 Ocrannst IP-anpeca jianasony
13 203.G.N.0 /26 IMepuia IP-anpeca gianasony
14 204.G.N.0 27 Ocrannst IP-anpeca jianasony
15 205.G.N.0 /28 IMepuia IP-anpeca gianasony
16 206.G.N.0 124 Ocrannst IP-anpeca jianasony
17 207.G.N.0 /25 IMepuia IP-anpeca pianasony
18 208.G.N.0 /26 Ocrannst IP-anpeca jianasony
19 209.G.N.O0 127 Iepma I[P-ampeca miana3zony
20 210.G.N.O /28 Ocranmnst [P-ampeca miana3zony
21 211.G.N.O 124 Iepma I[P-ampeca miana3zony
22 212.G.N.O /25 Ocranmnst [P-ampeca miana3zony
23 213.G.N.O 126 Iepma [P-ampeca miana3zony
24 214.G.N.O 127 Ocranmnst [P-ampeca miana3zony
25 215.G.N.0 /28 Iepma IP-ampeca miana3zoxy
26 216.G.N.0 124 Ocranmnst [P-ampeca miana3zony
27 217.G.N.O /25 Iepma IP-ampeca miana3zoxy
28 218.G.N.O0 126 Ocranmnst [P-ampeca miana3zony
29 219.G.N.O 127 Iepma IP-ampeca miana3zoxy
30 220.G.N.0 /28 Ocranmnst [P-ampeca miana3zony
31 221.G.N.O 124 [epmra [P-anpeca niamazoHy
32 222.G.N.O 125 Ocranns IP-anpeca mianasony
33 223.G.N.0 126 [epmra [P-agpeca niamazoHy
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KonTposbHi nuTanus

CepenoBuina nepesadi ganux mepex Ethernet.
Po3niM [u1s 3BUTOT ITapH.
Po3HIME 17151 BOJJOKOHHO-ONITHYHOTO Ka0eIs.
Mepexni aganrepu Ethernet.
Iarepdeticn komyraTopis Ethernet.

6. 3wminHi iHTepdeiicHl MOmyml AT MEpeXHHX aganTepiB, MapIIpyTH3aTOPIB Ta
xomytaropis Ethernet.

7. Hagenits nosicuenust nonste MDI/MDIX Tta npusnadenss ¢yskiii Auto-MDI.

8. Cxemu mpsmux Ethernet-xaGeniB mis Texnonoriit Ethernet 10 Base-T/Fast
Ethernet 100Base-TX Ta texnosorii Gigabit Ethernet 1000 BaseT.

9. Cxemu mnepexpecHux Ethernet-xkaGenis mus texuosoriii Ethernet 10 Base-
T/Fast Ethernet 100Base-TX Ta Texunosorii Gigabit Ethernet 1000 BaseT.

10. HaseniTe Tabnwmiro 3’eqHanb OocHOBHHX Ethernet-mpuctpois. 3asHaurte, SKHid
KabeJlb BHKOPHCTOBYETHCSI.

11. OcuoBHi mapameTpu ¢iznuHHX iHTepdeiiciB komyTaTopa Cisco.

12. ®i3uyHi i norivsi inTepdeiicn komyraropis Cisco.

13. HaBeniTh mepernik Ta MOSCHITH MPHU3HAYCHHS KOMAaHJ JUIS OIEparliii 3 iHTep-
¢eiicom, rpymoto iHTepdeticiB komyraTopa Cisco.

14. HaBeniTh mepenik Ta MOSCHITH MPU3HAYCHHS KOMaH/I JIJIsl HAJIATrOJIKCHHS Tapa-
MeTpiB (i3nyHuX iHTepdeiiciB komyTaTopa Cisco.

15. Hagenite nepenik Ta MOSCHITH NPU3HAYCHHS OCHOBHUX KOMaH]| MOHITOPUHIY
pobotu inTepdeiiciB komytatopa Cisco.

agrwdE
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