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'MABA 1. BASOBbIE ONMEPALN

1.1 HacTpouka pgocTtyna

Ynpasnsemble KOMMYTaTOPbl MNO3BONSAIOT U3MEHATb CBOU HAacTporky rno COM,
Telnet, SSH nyTeMm BBOAa TEKCTOBbLIX KOMaHJ, Yepes Tak Ha3blBaeMblil nHTepdeic
KoMaHgHow cTtpoku (Command Line Interface, CLI). Takke LWMPOKO pacnpocTpaHeH
NPOTOKON yrpas/ieHUs ceTeBbIMW ycTponcTBamMu SNMP.

NMogxknioyeHne K KomMmyTaTopy no COM-nopTy
War 1. NoaknoyeHne COM-nopTa
MoAKNHUNTE KOHCObHBIN Kabenb, BXOAALLNIA B KOMMIEKT MOCTaBKW, K pa3bemy

RJ-45 Ha nnaTte kOMMyTaTopa, nomeyeHHoMy "control" nnn "service" (3aBucnUT OT
MoZenn KoMmmMmyTaTopa).

PuncyHok 1. KoHCO/IbHbIN Kabenb

Lar 2. HacTpoiika K/IneHTa
3anyctuTb Nporpammy Putty co chegyowmmm napametTpamu:

e Connection type — Serial;
* Serial line — 3aBWCUT OT HaCcTpOeK KOMMbOTEpa (B NpriMepe 1CNoib30BaH
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COM1);
e Speed — 115200.

Category:
=R Sgssion ’ Basic options for your PuTTY session

i Specify the destination you want to connect to
[=J- Terminal

Serial line Speed
- Keyboard
. Bell COM1 115200

- Features Connection type:
= Window () Raw () Telnet () Rlogin () SSH (@ Serial
- Appearance
- Behaviour
. Tranalation Saved Sessions
- Selection
- Colours :
& Connediion Default Settings Load
- Proxy
- Telnet Delete
- Rlogin
- SSH

Load, save or delete a stored session

Close window on exit:
() Aways ( Never @ Onlyon clean exit

([ Open J[ Concal ]

PrcyHok 2. HacTpoiika KOHCONbHOro NoAkatoyeHns B Putty
War 3. BknoyeHne kKommyTaTopa U NpoLecc 3arpyskm

BkntounTb NUTaHMe KOMMyTaTopa. B koHconm Putty oTo6pasuTcs npoLecc
3arpysKku, nocae Yyero NOSBUTCS NpUrnalleHune:

User:
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o ymonyaHMio Ha KOMMYyTaTope ecTb ABa Nnosb3oBatend: admin (MoAHbIN AOCTYN)
1 guest (ToNbKO UTeHure), C NyCTbiM naponem. 19 BxoAa v NepBUYHON HAaCTPONKK
NCNONb3ynTe Nonb3oBaTtens admin ¢ NycTbiM Napoiem:

User :admin
Password:
(als_sw) #

HacTpoiika ceTeBbiXx NapaMeTpoB KOMMYyTaTopa

NMomMrmo COM-nopTa AnS yrpaBaeHnsa MOXHO 1CMOb30BaTb NPOTOKObI Telnet,
SSH v SNMP. Ana nOAKAKOYEHWS K KOMMYTaTOPy MO 3TUM MPOTOKOaM HE0bXo4MMO
3HaTb CeTeBOW ajpec KoMMyTaTopa. MNpu noctaBke KOMMYTAaTOP UMEeT YUCTYHO
KoHUrypauuo n cnegyroLime napameTpb:

* yHuKanbHbIh MAC-agpec Bnga 00:13:AAXX:XX:XX, Ha3HauYeHHbI

npon3BoAUTENEM,;

VLAN ynpasneHus, paBHbln VLAN 1;

IPv4-appec 172.17.1.1, macka noaceTtn 255.255.0.0;

IPv6-aapec, creHeprpoBaHHbIN Ha ocHoBaHUK MAC-agpeca;

* [BYyX NONb30BaTesieil No ymonyaHuio: admin (NonHbIN JOCTYN) U guest
(TONbKO UTEHKE), C NYCTbIM NaposeM;

* JOCTYN No NpoTokosy Telnet BkIloUEH NO YMOTYAHNIO;

® A0CTYM MNo nNpotokoay SSH (v1/v2) BbIK/KOYEH MO YMOYAHUIO;

e aoctyn no npotokony SNMP (v1/v2c/v3) BKNKOUEH Mo YMONYaHUIO N UMeeT
ABa SNMP-community: private (nonHbii goctyn) n public (Tonbko uteHme).

LWar 1. HacTpoiika IPv4-aapeca

Ana HacTponkn IPv4-agpeca KoMMyTaTopa MCNoAb3yeTcd KOMaHAQ:

(als_sw) #network parms <ip address> <subnet> [<gateway>]

NapameTpbl:
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* <ip address> — IP-agpec, Hanpumep 172.17.1.1;

* <subnet> — macka nogcetu, Hanpumep 255.255.0.0;

* [<gateway>] — LUAKO3 MO YMONUYAHUIO (HeobsA3aTeIbHbI NapameTp),
Hanpumep 172.17.1.254.

MprMep NOAKNYEHNS HANPSMYHO N306PaXeH Ha CXeMe HXKe:

KOMMYTATOP
172.17.1.1/255.255.0.0 172171 .4/255.255.0.0

PucyHok 3. NMpsamoe nogkntoveHme MK Kk kKommyTaTopy

Ha cxeme ykasaH agpec kKomMmyTaTopa no yMonyaHuto. Mpu Takom coeguHeHnn n
HaCTpolike AOCTYNMHOCTb KOMMYyTaTopa ¢ MK MOXHO NpoBepuUTb KOMaHAoM ping:

$ ping 172.17.1.1

PING 172.17.1.1 (172.17.1.1) 56(84) bytes of data.

64 bytes from 172.17.1.1: icmp_seq=1 ttl=64 time=4.95 ms

64 bytes from 172.17.1.1: icmp_seq=2 ttl=64 time=2.06 ms

64 bytes from 172.17.1.1: icmp_seq=3 ttl=64 time=2.35 ms

NC

--- 172.17.1.1 ping statistics ---

3 packets transmitted, 3 received, 0% packet loss, time 2001ms
rtt min/avg/max/mdev = 2.067/3.124/4.954/1.299 ms

Mprmep nogknoyeHus NK K KoOMMyTaTopy Yepes LUJIH3:

== -l-guy [P

KOMMYTATOP LLITHO3
172.17.1.1/255.255.0.0 172.17.1.2/255.255.0.0

PricyHok 4. NoakntoueHue K K KoMMyTaTopy yepes LL1Ho3
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Ana nogkntoveHus MK K KOMMyTaTopy Yepes L3 HE0OX04MMO HaCTPOUTb ajpec
LL/IKO3@ HA KOMMYTATOpPE, a TakXe HaCTPOUTbL MapLUpyTM3aLMIo B CeTb KOMMYTaTopa
CO CTOpPOHbI K (Ha wnto3e v Ha MK, B 3aBUCMOCTU OT HAaCTPOEK CeTu).

KoHdurypaumsi kommyTaTopa 419 NpUMepa BblLLE:

(als_sw) #network parms 172.17.1.1 255.255.0.0 172.17.1.2

LWar 2. Hactpoiika VLAN ynpaBneHus

Mo ymonuaHmto kommyTtaTop yrnpaensetcd Bo VLAN 1. YTobbl 3agate gpyroi VLAN
ynpasieHus, NCMOJIb3yeTCAa KOMaHAa:

(als_sw) #network mgmt_vlan <vlan>

MNapameTpbl:
* <vlan>— Homep VLAN ynpaeneHus B gnanasoHe ot 1 o 4095.
LWar 3. HacTtpoiika IPv6-agpeca

KoMMmyTaTOpy MOXHO Ha3HauunUTbL cTaTnyecknin IPv6 agpec ¢ NOMOLLbIO KOMaHAbI:

(als_sw) #network ipvé address <ipvé6>/<prefix>

MNapameTpbl:
* <ipv6>/<prefix> — IPv6 agpec n npedwukc, Hanpumep 2001::100/64.
Kpome Toro, BO3MOXHa aBToMaTnyeckas HacTponka agpeca no npotokony SLAAC,

cornacHo REC 2462. [1o ymonyaHuto aBTomaTMyeckoe Ha3HayeHve agpeca
OTK/IFOYEHO, AJIA ero BK/IFYEHUS NCMOoJb3YyeTcsd KOMaHAa:

(als_sw) #network ipv6 address autoconfig
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LWar 4. Hactpoiika IPv6-unto3a

HacTtpoiika IPv6-unto3a He aBnsieTcs obsizaTenbHon. OHa OCyLLecTBASeTCA
cnejyroLiein KOMaHAo:

(als_sw) #network ipv6 gateway <ipvé6>

MNapameTpbi:
* <jpv6> — IPv6-agpec wnto3a.
LWar 5. MpocmoTp ceTeBbIX NapamMeTpPoB

MpOCMOTp CeTeBbIX MAapPaMeTPOB OCYLLECTBASETCS C1eAyHoLLein KoMaHAO:

(als sw) #show network

TP AdAressS. .. ii ittt ettt e 172.17.1.1

Subnet MasK. ....uuiiiiiiiii ittt ittt 255.255.0.0

Default Gateway........ueururereeeenennnnnnnnns 0.0.0.0

IPv6 AutoConfig Mode..........ovvurirnnnnnnenn. Disabled

IPV6 addressS. . v vviiit ittt ittt ettt fe80::213:aaff:felb:96e/64
MAC AddresSS . vttt it ittt ettt e e 00:13:a2a:1b:09:6e

Mons:

* |P Address — IPv4-agpec komMyTaTopa (3HayeHume no yMoa4aHuio
172.17.1.1);

* Subnet Mask — ceTeBas macka KOMMyTaTopa (3Ha4YeHme No yMOTHaHUIO
255.255.0.0);

* Default Gateway — w3 (3HayeHre no ymonydaHuto 0.0.0.0);

* |Pv6 AutoConfig Mode — pexum aBToKoHGUrypmposaHus IPv6 (SLAAC, no
YMONYaHWIO OTKNOYEHO);

* |Pv6 address — IPv6-azpec KoMMyTaTOPa;

* MAC Address — MAC-agpec kKoMmyTaTopa;

* Management VLAN ID — VLAN ynpaBneHuss KOMMYTaTOpOM, 3Ha4YeHue no
ymonyanuto VLAN 1, No yMONYaHMIO JOCTYN K KOMMYTaTOpy He TpebyeT
YCTaHOBKMW Tera Ha yrnpasnstoLiemMm Tpaduke.
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Hactpoiika Out-of-band ynpaBneHus

HekoTopble MoZeny KOMMYTaTOPOB MMET Ha NepeAHe NnaHenn nopt Ethernet
10/100 Mbit/s ans Out-of-band ynpasneHus. VIHTepdelic He cBA3aH C
KOMMYTaTOPOM 1 He MOXET 6bITb UCNONBb30BaH ANA Nepeaayn Tpadurika BMecTe C
OCTaNbHbIMU UHTepdericaMn KOMMYyTaTopa.

LWar 1. BkatoveHne nHtepdeiica

Ans BkAOUeHWsa nHTepdelica He06X0ANMO BbIMONHUTE KOMaHAY:

(als_sw) #serviceport protocol none

LWar 2. HacTpoiika IPv4-aapeca

Ana HacTpownkn IPv4-agpeca Ha nHtepderce ncnonb3lyeTcsd KOMaHAa:

(als_sw) #serviceport ip <ip address> <subnet> [<gateway>]

NapameTpbl:

* <ip address> — IP-agpec, Hanpumep 172.18.1.1;

* <subnet> — macka nogcetu, Hanpumep 255.255.0.0;

* [<gateway>] — LUAKO3 MO YMONYAHUIO (HeObA3aTeNbHbI NapameTp),
Hanpumep 172.18.1.254.

IP-appec nHtepoderica ana Out-of-band ynpasneHnsa He MoxeT ObITb 13 NOACETH,

MCronb3yemMol AN OCHOBHOMO MW AOMONHUTENIbHOIO CeTeBOro MHTepdeiica
KOMMYyTaTopa.
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LWar 3. MpocmoTp ceTeBbIX NapamMeTpoB

[MpocMOoTp ceTeBbIX NapamMeTpPOB OCYLLEeCTBASETCS C/iedytoLLel KOMaHZAOMN:

(als_sw) #show serviceport

Interface Status.......ovviiiiiiiiiiinnnnnnnn.. Up

TP AdAresSS. . v vttt e 172.18.1.1

Subnet Mask. ......outiiiiiiiiiiiiiinnnnnns 255.255.0.0

Default Gateway.........ueiiiieeernnnnneennnns 0.0.0.0

Configured IPv4 Protocol....................... None

Burned In MAC AdAress........c.eueeerenenenennns 00:13:2a:1b:09:6e
MNong:

* Interface Status — TekyLee cocTosHne nHTepderica;

IP Address — IPv4-agpec KOMMyTaTopa;

Subnet Mask — ceTeBas Macka KOMMYTaToOpa;

Default Gateway — winto3 (3HaveHme no ymonyanuto 0.0.0.0);

Configured IPv4 Protocol — ncnonb3yemblin NpOTOKON HAaCcTpolku IP-agpeca;
MAC Address — MAC-agpec koMMyTaTopa.

NoaxknioyeHve no npotokony Telnet
LWar 1. HacTpoiika ceTn

Heobxo41MO HaCTPOUTb CeTb Ha KOMMYTaTOpe OMMCaHHbIM Bbllle CNOCO60M.
CeTeBoOV agpec KOMMyTaTopa A0/KeH 6bITb gocTyneH ¢ IMK.

War 2. Ucnonb3oBaHMe KNNEHTa
3anycTnTb Nnporpammy Putty co cneayrolmmMmm napaMmeTpamu:
e Connection type — Telnet;

* Host name (or IP address) — IP-agpec kommyTaTopa;
* Port — 23.
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=)~ Session [ Basic options for your PuTTY session
. Logging Specify the destination you want to connect to
= Terminal
Host Name (or |P address) Port
- Keyboard
. Bell 1721711 23
. " Features Connection type:
- Window ()Raw (@ Telnet () Rlogin () SSH () Sernial
0 gp;aearance Load, save or delete a stored session
- Behaviour
. Translation Saved Sessions
- Selection
i i Colours :
: Default Settings
(=)~ Connection ¢
e
- Telnet
- Rlogin
[+-SSH
- Seril Close window on exit:
() Aways () Never (@ Only on clean exit
[ Open ][ Cancel |

PucyHok 5. HacTtpoiika Telnet-coegnHeHuns B Putty

NMogxknioyeHme no npoTtokKkony SSH
LWar 1. HacTpoiika cetu

Heobxo1MMO HacTpOUTb CeTb Ha KOMMYTATOpPe OMUCAaHHbIM BblLLe COCO60M.
CeTeBOI agpec KOMMyTaTopa AOJ/IXXeH 6bITb gocTyneH c MK,

War 2. FeHepauwusa knto4veid SSH (Npy nepBoM UCNOJSIb30BaHNN)

Mepes noakntoueHneM No NpoTokony SSH HeobxoAMMO HAaCTPOUTL KOMMYTATOP,
pa3peLurB nogkntoueHne. Kpome Toro, HEO6X0AMMO CO34aThb KNHOUM LWNPPOBaAHMUA
Ha KoMMmyTaTope. Co3zaHue KtoYern TpebyeTcs TONbKO OAVH Pa3, BMOCIEACTBAN
Kntoum coxpaHsitoTcs Ha flash-namsaTy kommyTaTopa 1 He MeHsioTCs. EcTb
BO3MOXHOCTb 3aMEHUTb KoUK, MOBTOPHO BbI3BaB KOMaHAy reHepauuun.
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KomaHza reHepaumm knroda RSA:

(als_sw) #configure

(als_sw) (configure) #crypto key generate rsa

Do you want to overwrite existing RSA keys? (y/n): y

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

RSA keys generation. It may take several minutes to complete, please wait..
INFO: Single-user command was completed in current or another control session, m
anagement access is restored

RSA keys have been generated successfully

KomaHgza reHepauun knroda DSA:

(als_sw) (configure) #crypto key generate dsa

Do you want to overwrite existing DSA keys? (y/n): y

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

DSA keys generation. It may take several minutes to complete, please wait..
INFO: Single-user command was completed in current or another control session, m
anagement access is restored

DSA keys have been generated successfully

Ana HopManbHOM paboTbl AOCTyna No SSH HyXXHO creHepupoBaTb 06a kato4a. Koy
RSA (RSA-1) ncnone3syetcsa 415 yCTaHOBEHUA WMPPOBAHHOIO COeAVIHEHUS B
Bepcun SSHv1, kitou DSA ncnonb3yeTcs B Bepcum SSHv2. Ecan knroum yxe 6binm
CreHepnpoBaHbl paHee, KOMMYTaTop NOTpebyeT NoATBEPXAEHME Ha 3aMeHy
K/Ir0Uel, Kak yka3zaHo B npumepe. [Mpuv nepBor reHepaum NoATBEPXAEHNS He
notpebyetcs. leHepauuns KtoUel 3aHMaeT HECKOIbKO MUHYT.

LWar 3. BkntoueHwve aoctyna no SSH

KomaHza BkIroYeHus goctyna no SSH:

(als_sw) #ip ssh server enable

MNocne 3TOro A4OoCTyn K KOMMYTaTOPY MOXHO NPOU3BOAUTL MO NPOTOKoNYy SSH o6enx
BEpCUiA.
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LWar 4. Ucnonb3oBaHMe KJIMeHTa
Ansa focTyna K KOMMyTaTopy Mo NPoToKoly SSH MOXHO 1CMo/ib30BaTh N060M
KNMeHT, B KavecTBe npumMepa nog cncreMbl Windows MOXHO npusectu Putty, B

KayecTBe npumMepa 4na Linux — OpenSSH nnn nro6on gpyroi. NojaepXxmsearoTcs
Bepcuy npoTtokosa SSHv1 n SSHv2.

NMoaxkntoyeHme no npotokony HTTP
LWar 1. HacTpoiika ceTu

HeobxoAnMO HaCTPOUTL CeTb HA KOMMYTaTOPE OMMUCAHHbLIM BbILLE CMOCOH60M.
CeTeBOV ajpec KOMMyTaTopa A0J/iXeH 6biTb gocTyneH c MK.

LWar 2. BknoueHwne agoctyna no HTTP

Mo ymonyaHmto Aoctyn no npotokony HTTP Ha KoMMyTaTop OTKAtOUeH. [insa ero
BK/IIOUEHWSA UCMOJIb3YeTCA KOMaHAa:

(als_sw) #ip web server enable

[Mocne BbIMOAHEHUS 3TOM KOMaHZbl MOXHO BOCMO/1b30BaThCSA t06bIM 6pay3epoM 1
3aliTK Ha KOMMYTATOp MO ero agpecy, Habpas ajpec B afpecHOl CTpoke 6paysepa.

BHeLwHWI BUA OKHa Bpay3epa npu BXxo4e Ha KOMMYTaTOp U306paxeH Ha pucyHke
HUXe:

ABTOpUzaUMA

Monb3oBarens:

Mapone:

Boiitn

PucyHoK 6. ®opma BXoja
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War 3. Bxoa no HTTP

B none "Monb3oBaTenb" HEOH6XOAVMO BBECTU UMS MOJIb30BaTeNA Ha KOMMYTaTope,
a B none "Maponb" — Naposib 3TOro nosib3oBaTend. BHewHMn Bug 6paysepa moxet
6bITb C/lefyOLLNM:

ABTOpM3aLUA

Monb3oearens:
admin

MNapone:

ssscssscessssssn

Boiiti

PricyHoK 7. Bxog nonb3oBartens
MNocne ycnewHoro Bxoza 6yzeT nokasaHa Bkagka "063op". CogepxaHue BKIaAKN

CUBHO 3aBUCUT OT MOV KOMMYyTaTopa 1 ero KoHouUrypauum. BHelwHni Bug
BKNAAKWN NpeACTaBaeH Ha PUCYHKEe HIXe:
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alsitec.ru

0B30P

AJICNTEK

KOH®UTrYPAUMA OBHOBNEHWME NOAAEPXKA BbIXOA

CuctemHas uHdopmauyus

.

System Description
Bootloader Version
0S Version
Software version
Software type
System Up Time

ALS24110LVT MIPS - 8/16/24 FE, 2 GE fiber

U-Boot 2011.12.46351 (Jan 29 2016 - 10:17:44)

Linux 2.6.19 #200 PREEMPT Tue Nov 10 14:40:19 MSK 2015
1.0.0.24

f5

0 days O hours 2 minutes 53 seconds

CeTeBble NnapaMeTpbl L
IPv4 address 172.16.88,99
IPv4 subnet 255,255.0.0
Additional IPv4 address 0.0.0.0
Additional IPv4 subnet 0.0.0.0
Default IPv4 gateway 0.0.0.0
IPv6 auto conﬂg. mode disabled

IPv6 link-local address

MAC address

Management VLAN ID
Additional management VLAN ID

feg80::213:aaff: felb:11/64
00:13:aa:1b:00:11

1

4095

PucyHok 8. Bknagka "O630p"
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icnonb3ysa NyHKTbl BEPXHEro MeHr, MOXHO MNepekntoyaTbCa MexXay BKIaiKaMU.
Bknagka "KoHburypaums" cogepxumT 4Be CCbIIKX ANS CKauMBaHUSA B BUAE
TeKCTOBOro garna ctaptoBon KoHUrypaumm "startup-config.txt" n texyiei
KoHurypauum "running-config.txt". BHeLwHWIA BUA BKNaAKW NpeacTaBieH Ha
PUCYHKe HIMXe:

lsitec.ru

AJICTEK

OB30P KOHOUIYPAUMA OBHOBNEHWME TNOAAEPXKA BbIXOA

KoHdurypauus

Tekywan koHpurypaums (running-config) ckauatb

CraproBas koHpurypauws (startup-config)

PncyHok 9. Bknagka "KoHourypauna"

Bknaaka "O6HoBneHne" nossosiser 06HoBUTL MO KoMMyTaTopa. BHelwwHnI BUg
BKNAAKN NMPeACTaB/ieH Ha PUCYHKE HUXKE:
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alsitec.ru

AJICNTEK

OB30P KOHOUIYPALMA OBHOBAEHWE TOAAEPXKA BbIXOA
Bepcuu o6pasos NoO B
image1 0.0.00
image2 0.0.00
Current active image image2
Next active image image2

Bbi6op akTuBHOro o6pasa no

Boibepute akTneHbin 06pas MO image1 v

Bbibpate

O6HoBneHue obpasos NO

Buibepute o6pas MO ana o6HoBneHnA image1 v

BeiGepute dairn gna sarpyskm (*.stk) | Ob3op... | ®aiin He BLIGpPaH. O6HOBUTE

MonHoe o6HoBNEHME

BeiGepute dairn gna sarpyskn (update-package.tar.gz) | Obzop... | ®aiin He BLIGPaH. O6HoBUTE

Mepesarpyska

IDIDIIDIID

BeinonHWTL nepesarpysky yctpoiicTea MNepesarpy3nts

PncyHok 10. Bknagka "O6bHoBneHme"
MyHKT MeHo "MMoagep>ka" OTKPOET B HOBOM OKHe bpay3epa CarT TeXHNYEeCKOW
NoAAepPXKKN, KOTOPbIA MOMOXET peLlnTb BONPOChl, BO3HMKAaKOLWe B Xo4e
HaCTPOWMKM 1 3KcnyaTaumm obopygosaHus v IMO.

[YHKT MeH0 "BbIX04" 3aKpOoeT TeKyLLY CeCCMIO NMOJIb30BaTeNd, Nocie Yero
nosb30BaTeNb byAeT NnepeHanpas/ieH Ha CTPaHKLYy BXoAa.
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LWar 4. HacTtpoiika TarimayTta ceccum HTTP (onyuoHanbHO)

Mo ymonuaHuto TanmayT ceccuunt HTTP coctaenseT 5 MUHYT. Ecim nonb3oBatesb
BOLLE/ Ha KOMMYTaTop, 1 C MOMEHTa ero nociefHer akTMBHOCTY NMpoLuno bonee 5
MUHYT, TO CECCUA CYNTAETCS 3aBepLUEHHO Mo TalMayTy, 1 Npu MonbITKe cAaenaTb
YTO-IMBO0 3TOT NoNb30BaTeNb by/eT nepeHanpasieH Ha CTpaHuLy Bxoza. B
HEeKOTOPbIX C/IyYasix 3TOro 3Ha4YeHNA MOXeT bbITb HeJ0CTaTOUHO.

Ana n3meHeHns Tamayta ceccun HTTP ncnonb3yeTcd KOMaHAa:

(als_sw) #ip web server session timeout <minutes>

MNapameTpbl:

* <minutes> — 3HayeHe TaMayTa ceccunt HTTP B MuHyTax. lonycTmble
3HayveHua ot 1 go 160.

1.2 lonoJIHNTEe/IbHbIE HACTPOUKU

HacTtpowka aononHuntenbHoro IPv4-uHtepderica

Ana ynpasneHns KOMMYTaTOPOM €CTb BO3MOXHOCTb HAaCTPOUTL BTOPOU
(sononHuTenbHbIN) IPv4-agpec B otgensHOM VLAN, otandHom oT VLAN OCHOBHOTO
NHTepderica. 3Ta HacTpolrika byzeT rnoJsiesHa B c/lyyae A0CTyna K KOMMYTaTopy n3
AByX IPv4-nogceten.

Ana HaCTPOMKM AONONHUTENBLHOTO IPV4-aspeca NCNoNb3yeTcd KOMaHAa:

(als_sw) #network addparms <ip address> <subnet> [<gateway>]

NapameTpbl:

* <ip address> — IP-agpec, Hanpumep 192.168.1.1;

* <subnet> — macka nogcetu, Hanpumep 255.255.255.0;

* [<gateway>] — LINKO3 MO YMONYAHWIO (Heobsi3aTeNbHbIN NapameTp),
Hanpumep 192.168.1.254.
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Ansa HacTpoinkn VLAN ynpaeneHns s 4oMnoJIHUTENbHOro nHTepderica
NCMob3yeTcs KomaHaa:

(als_sw) #network addmgmt_vlan <vlan>

MNapamMeTpbl:

¢ <vlan> — Homep VLAN ynpasneHus B gnanasoHe ot 1 go 4095.

Mo yMonyaHMo 4ONONHUTENbHBIN MHTepderc BbIKIOYeH U He nMeeT agpeca. MNpn
ero HacTpowKe, a TakxXe Mpu HaCcTPoKKe ajpeca OCHOBHOIO NHTepdeiica,
CYLLLeCTBYIOT C/ieAytoLLie OrpaHNYeHNs:

* |Pv4-aspeca 0OCHOBHOIMO U JOMNONHNTENIbHOIO MHTepPdENCcoB AOKHbI ObITh B
Pa3HbIX NOACETAX;

* VLAN ynpaBneHus A5 OCHOBHOIO U JONONHUTENbHOIO HTepdeinca He
JAOJKHbI coBMnajath;
* AZpec Wro3a MOXeT ObITb Ha3HaYeH TO/IbKO OANH — NN60 A1 OCHOBHOTO,

6o Ans [ONONHUTENbHOro HTepdelca. HazHaunTb BTOPOW LWKO3 MO
YMOJTYAHUIO HeNb34.

AononHuTenbHbl MHTepdenc HaurHaeT paboTaTb Cpasy Xe rnocsie Ha3HaYeHUs
agpeca. loctyn K KOMMyTaTopy No AOMNOAHUTENIbHOMY UHTepdency HU4em He

OT/INYAETCHA OT AOCTyrNa rNo OCHOBHOMY nHTepdericy. Cnyxbbl Telnet, SSH, SNMP un
npoyvie paboTaroT MO HeMy TOYHO TaK Xe.
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MprMep HACTPOIKKM AOCTyrNa K KOMMYTaTopy no AByM MHTepdelicam nsobpaxeH
HUXe:

MK 1
172.17.1.4/255.255.0.0

KOMMYTATOP
172.17.1.1/255.255.0.0
192.168.1.1/255.255.255.0

nK2
192.168.1.2/255.255.255.0

PucyHok 11. Mpumep HacTpOIKM JOCTyrna K KOMMYTaTopy Mo ABYM MHTepdelicam

KoHdurypauusi ans npyMepa BbiLLE:

(als_sw) #network parms 172.17.1.1 255.255.0.0
(als_sw) #network mgmt_vlan 999

(als_sw) #network addparms 192.168.1.1 255.255.255.0
(als_sw) #network addmgmt_vlan 600

Ansa Toro, 4To6bI KOMMYyTATOP B NpUMepe 6bia gocTyneH ¢ MK 1 n MK 2, Heobxoanmo
Takxe HacTpouTb VLAN Ha nHtepdericax nogkioueHns (HanpumMep Ha3HaunTb Port-
based VLAN 999 n 600 Ha COOTBETCTBYHOLLVX NHTepdeincax KOMMyTaTopa).

HacTpowka mapLipyTusaumm gna nHtepgeincos ynpaBrieHUN

Mpw HacTpolike IPv4-agpeca MOXeT BO3HUKHYTb HEO6XOAUMOCTb B 3a4aHWNK
cneuranbHbIX NMPaBWA MapLUpyTU3aLMn ANS onpeAeneHHbIX XOCTOB UK MOACeTe.

B 3TOM cnyyae 1cnonb3yeTcs KoMaHAa CO34aHusA NpaBuaa CTaTUYecKom
MapLUpyTH3aLMK:

(als_sw) #network route <ip> <netmask> gw <gateway> [primary|additional]
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MNapameTpbl:

* <ip — agpec NoACeTN NN XOCTa Ha3HaYeHus;

* <netmask> — ceTeBas Macka NoAceTn HasHayeHus. B cnyyae xocTa ykaxure
mMacky 255.255.255.255;

* <gateway> — ajipec LUK03a, Yepe3 KOTOPbI HEO6XOAMMO HanpaBasaTb IP-
Tpadwuk;

* [primary|additional] — HeobsA3aTeNbHbIN NapameTp, C MOMOLLbHO KOTOPOro
MOXHO SIBHO YKa3aTb LiefIeBOn nHTepdeinc aas npasmnaa MapLupyTuaLmn.

Mpw co34aHVM NPaBUA MapLLPYTM3aLIMN BaXHO MOMHUTb, UTO agpec <gateway>
A0JIKeH 6bITb B O4HOM NMOACETU XOTH 6bl C OAHVM 13 aApecoB KOMMYTaTopa, MHaye
KOMMYTaTOp He CMOXeT MOAYYnUTb K HEMY AOCTYN, U, COOTBETCTBEHHO, HE CMOXeT
nepecnatb IP-Tpaduk.

YAanuTb NpaBmao MapLUpyTU3aLMM MOXHO KOMaHZO:

(als_sw) #no network route <network> <netmask>

MpwY yAaaneHnn 4OCTaTOUHO yKas3aTb TOJIbKO aApec NMOACETN UM XOCTa Ha3HaYeHNs
N Macky.
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MpriMep HaCTPONKM MapLUPYTU3aLMK C KOMMYTATopa B ABe pas/inyHble CceTu (ceTb
A 1 ceTb B Ha prcyHKe) Yepes fiBa pPa3/INYHbIX LLIHO3a:

CETb A

10.10.0.0/255.255.0.0

LLJTHO3 1
172.17.1.112

KOMMYTATOP

172.17.1.1/255.255.0.0 CETb B

10.11.0.0/255.255.0.0

LJ/THO3 2
172.17.1.254

PuncyHok 12. MNpriMep HaCTPOMKM MapLUpyTH3aLmn C KOMMYyTaTopa B ABe
pasfnyHble cetu

KoHdburypauus ans npumepa BhblLLe:

(als_sw) #network parms 172.17.1.1 255.255.0.0
(als_sw) #network route 10.10.0.0 255.255.0.0 gw 172.17.1.112
(als_sw) #network route 10.11.0.0 255.255.0.0 gw 172.17.1.254

Hactpoiika aaTbl n BpeMeHN

SNTP (aHrn. Simple Network Time Protocol) — ynpoLueHHbI NpOTOKO/
CUHXPOHM3aLMK BpeMeHW. ABNAeTcs yNpoLLeHHOW peann3sauver npotokona NTP.
Mcnonb3yeTcs BO BCTPavBaeMbIX CUCTEMAX U YCTPOMCTBAX, He TpebyHoLLINX BbICOKOWM
TOYHOCTW YCTAaHOBKW BPEMEH.

B npotokone SNTP ncnonb3yercs oanHakoBbl ¢ npoTokosom NTP dopmat
npeAcTaBleHVs BpeMeHW.
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LWar 1. HacTpolika cepBepoB

[obaBnTb Heobxoamble SNTP-cepBepbl KOMaHAO:

(als_sw) #configure
(als_sw) (configure) #sntp server <ip> [<prio> [<version> [<port>]]]
(als_sw) #exit

NapameTpbl:

<ip> — IP-agpec SNTP-cepBepa;

[<prio>] — npropuUTeT CMHXPOHM3aLMN C CepBepPOM B AranasoHe o1 1 —
BbICLUMIA A0 3 — HU3LWNM (HeobA3aTebHbIV NapameTp);

[<version>] — Bepcnsa SNTP-cepBepa (Heobs3aTeNbHbI NapamMeTp,
3HayeHne Nno ymonyaHuio 4);

[<port>] — nopT cepBepa B AnanasoHe oT 1 f0 65535 (HeobA3aTeNbHbIV
napameTp, 3Ha4eHuMe No ymoadaHuio 123).

MakcrManbHoe KOIM4ecTBO NoAAepX1BaeMblx cepepoB — 3. Ecnm cepBepoB
HeCKONbKO, OHV ByAyT MCMONb30BaTLCSA COrIaCHO NPUOPUTETY, TO eCTb CHaYana
nzeT obpalleHue K cepBepy C HaMbOoNbLUM NPUOPUTETOM, EC/IN OH He OTBeYaeT B
TeueHue 2 cekyHZ — TO K C1ieAytoLLemMy Nno NpruopuTeTy 1 Tak Janee.

AnﬂyAanengcepBepaanMeHﬂeTaqKOMaHAa

(als_sw) #configure
(als_sw) (configure) #no sntp server <ip>
(als_sw) #exit

NapameTpbl:

* <ip>— IP-agpec SNTP-cepBepa, yKa3aHHbI Mpy CO34aHNN.
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LWar 2. BknwyeHume SNTP-knuneHTa

BkntounTtb SNTP-k1veHT KoMaHAoW:

(als_sw) #configure
(als_sw) (configure) #sntp client mode unicast
(als_sw) #exit

Mocne BbINONHEHWS AaHHOM KOMaHAbl SNTP-KNMeHT BKIHOYAEeTCA U HaUMHAEeT
CMIHXPOHM3MPOBaTb BpeMA C HAaCcTpoeHHbIMY SNTP-cepsepamu.

LWar 3. HacTpoiika BpeMeHHOW 30Hbl

HacTpouTb BpeMeHHyo 30HYy OTHoCUTeNbHO UTC MOXHO KOMaHZAOM:

(als_sw) #configure
(als_sw) (configure) #clock timezone <hours> [minutes <minutes> [zone <string>]]
(als_sw) #exit

MNapameTpbl:
* <hours> — yacbl B Anana3oHe oT-12 a0 12;
* <minutes> — MUHyTbI B AnanasoHe o1 0 J0 59, 415 NPOMEXYTOUHbIX 30H;
* <string> — abbpeBraTypa BpeMeHHOW 30HbI, Hanpumep "MSK".

Ansa NPOCMOTpPa BpeMEHW Ha KOMMYTAaTope NCronb3yeTcd aiejyrollad KOMaH4a:

(als_sw) #show clock
16:45:40 MSK(UTC+3:00) May 1 2015

LWar 4. HacTpolika aBTOMaTU4YeCKOro nepeBoa Ha ieTHee BpeMs

MNepeBoy Ha leTHee BpeMs 1 06paTHO He NpeAyCcMOTPeH B CTaHAaPTHOM
npeacrtasneHuy spemeHy UTC. [lng aBTOMaTMYeCKOro nepexoja Ha n1eTHee Bpems
B orpeseneHHyo AaTy 1 BpeMsi HeObXOAMMO BKJIHOUNTL NepeBo Ha KOMMYyTaTope.
1o yMOonyaHMIo nepexos Ha eTHee BpeMs BblK/IHOYEH.
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AﬂﬂBKHDMEHMHHepeBOAaHaHETHeeBpEMﬂl4Ha3HaMEHMﬂMHTepBaﬂaAaTHETHeK)
BpEMEHWN NCMNOJIb3yeTCcd KOMaHAa:

(als_sw) #configure

(als_sw) (configure) #clock summer-time recurring <first|last> <day> <month> <hh
>:<mm> <first|last> <day> <month> <hh>:<mm>

(als_sw) #exit

MNapameTpbl:

o <first|last> — nepBas nnu nocnegHAA HeLens B yKazaHHOM MecsLe;

* <day> — fileHb HeJienun B B1Ae COKPALLLEHHOro Ha3BaHus, a UMeHHOo: Mon,
Tue, Wed, Thu, Fri, Sat, Sun. Pernctp 6ykB He MeeT 3HaYeHUsi, Ha3BaHMS
SUN v sun paBHO3HaYHbI;

* <month> — mecsu, B popmaTe COKpaLLEeHHOro Ha3BaHUs, @ IMEHHO: Jan,
Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec. Peructp 6ykB He nmeet
3HayveHns, Ha3BaHMa MAR 1 mar paBHO3HaYHbI;

* <hh>:<mm> — yac 1 MrHyTbI Nepexoja Ha neTHee Bpems 1N 0bpaTHo, <hh>
AOMKEH 6bITb Yncnom ot 0 4o 23, <mm> AoKeH 6bITb Ynciom ot 0 go 59.

3Ta KOMaHZa NPUHVMAET Be OTMETKM BPEMEHW B rofy, KOrga Hy>KHO NepenTn Ha
neTHee BpeMs (MepBbili 610K NapaMeTpPoB) 1 KOTAa HYXXHO BEPHYTbLCS K
HOpMaNbHOMY BpeMeHU (BTOpO 610K NapameTpoB).

Mprmep BKIOYEHNS NepeBoa Ha IeTHee BpeMsi CO CTaHAAPTHbIMUY ANA
Poccuiickon depepaumm napaMmeTpamu:

(als_sw) #configure

(als_sw) (configure) #clock summer-time recurring last Sun Mar 2:00 last Sun Oct
2:00

(als_sw) #exit

BBeZeHHas KOMaHAa BK/IKOYAET nepexo/ Ha JieTHee BpeMs B nociejHee
BOCKpeceHbe MapTa B 2 Yaca Houwu (last Sun Mar 2:00), v 3ajaeT OKOHYaHMe NeTHero
BpemMeHW B Noc/eHee BOCKpeceHbe oKTAbps B 2 Yaca Houwu (last Sun Oct 2:00).

MNepeBog Ha leTHee BpeMsa paboTaeT COBMECTHO C CUHXPOHM3aUVe BpeMeH n
BPeMeHHO 30HON, MeXAYy HUMWN HeT KOHGAMKTA, TakK Kak CUHXPOHM3aLMA BpeMeHM
nonyyaet Bpemsa B UTC, HacTpolika BpemMeHHOM 30HbI caBuraet Bpems UTC Ha
onpejenieHHy0 BeIMUYMHY B Yacax N MUHYTax, a eTHee BpeMs gobaenseT 1 yac B
ornpeseneHHbI Nepuroa.
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OTKNOUEeHMe HaCTPOEHHOrO paHee Nnepexosa Ha 1eTHee BpeMs NPOn3BOAUTCSA
KOMaHAO0M:

(als_sw) #configure
(als_sw) (configure) #no clock summer-time
(als_sw) #exit
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N'MABA 2. KOHLUENUMN KOH®PUTYPNPOBAHWNA

2.1 UuTepdeiic KOMaHAHOW CTPOKN
NHTepdeinc komaHaHom ctpoku (aHrn. Command Line Interface, CLI) —
Pa3HOBUAHOCTb TEKCTOBOIo MHTepderica Mexzy YenioBekoM 1 060pyaoBaHNEM, B

KOTOPOM MHCTPYKLMN 060pYA0BaHNIO AatOTCS MyTeM BBOZA C KNaBUaTypbl
TEKCTOBbIX KOMaHA.

CuvHTaKkcmc KOMaHA
KomaHAa — 3TO 0HO WM HECKO/IbKO C/IOB C MapameTpamu. MapameTpbl MOryT
6bITb OMLUMOHANBHbLIMY, MPY 3TOM HEKOTOPbIE KOMaHAbl MOTYT HE UMETb

napameTpoB.

[Nprimep KOMaHAbI:

(als_sw) #network parms <ip> <subnet> [<gateway>]

* network parms — KoMaHzaa;
* <ip> 1 <subnet> — o0bsA3aTenbHble NapaMeTphbl;
* [<gateway>] — Heobs3aTebHbIN (ONLMOHANbHbIM) NapaMeTp.

B fOKyMEHTaLMM UCMONb3YOTCS ClesytoLlle 0b603HauYeHus:

command — TekcToBas KOMaHAa;
* <param> — napameTp, KOTOPbIA JO/KEH BBECTM NMO/b30BaTeb;
* [command] — Heobsi3aTelbHas TEKCTOBAs KOMaHZAa, KOTOPYH MOXHO

OnyCTUTb;
* [<param>] — HeobsA3aTeNbHbIV NapaMeTp, KOTOPbIA MOXET BBECTU
nonb3oBaTeskb;

* <command1|command2> — zBa (M1 60n1ee) BapnaHTOB, KOTOPbIE HYXXHO
BblIOpaTh 1 BBECTY MONb30BaTeNHO.

ABTOZ0MNONHEeHMe genaeT paboTty ¢ CLI 6onee yao06HOI 1 6bICTPOIA. JaHHas
$YHKLUMS MO3BONAET AONONHUTL HAbMPaeMyo KOMaHAy HaXaTreM Ha KnaBuLLly
[Tab], ecnn oHa MOXeT 6bITb O4HO3HAYHO OMnpejenieHa Mo yxe BBeLeHHOMY
dparmeHTy. ECin BBeZleHHbIVI GparMeHT COOTBETCTBYET HECKO/IbKMM KOMaHZaM,
BBOZ, HY>XHO 6yZeT NPOAO/IKNTL BPYUHYHO.
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Hanpunmep:

(als_sw) #sh[Tab]
(als_sw) #show
(als_sw) #show n[Tab]
(als_sw) #show network

CokpalleHHble GopMbl KOMaHJ MOTyT MPUMEHATHCSA BO BpeMs Habopa npocToii
KOMaHZbl. laHHas GyHKLMS NO3BONSIET BbINMOAHUTL KOMaHAY, BBeAS HECKObKMX
nepBbIX CUMBOJIOB, OZAHO3HAYHO ONpeAensAtLLNX JaHHYH KOMaHZy. B npoTBHOM
C/lyyae BBOZ KOMaHZAbI U MapaMeTpa HYy>KHO byAeT NMPOAO/IXAUTb.

Hanpumep:

(als_sw) #con
(als_sw) (configure) #ex
(als_sw) #

HekoTopble KOMaHZAbl MOTYT NCMO/Ib30BaTbCA COBMECTHO CO CIYXXe6HbIM C/T0BOM
no. TakoW CUHTAKCUC NPUMEHSIETCA A8 JOCTUXEHUst obpaTHoro addekTa no
OTHOLLIEHWIO K CesyroLLeit 3a HAM KOMaHze.

Hanpumep, cneayrolas KOMaHAa BbIKAKOYaeT nepBbl nHTepdelic:

(als_sw) #con
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface ©/1) #shutdown

OTmeHsAs ee fgeincTBre, KOMaHzAa no shutdown skntouaeT nepsbI UHTepdENC:

(als_sw) (configure) (interface 0/1) #no shutdown
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MomoLwb
[MomMoLLb Mo AOCTYMHbIM KOMaHAaM, UX CUHTaKCUCY 1 NapamMeTpam BbIBOAUTCHA Npun
BBeZeH1M 3HaKa Bonpoca (7). 3Hak BONpoca B KOMaHAHOW CTpoKe He

oTobpaxaeTcs.

MpyMep NoayyYeHUst MONHOMO CrCKa KOMaHA;

(als_sw) >[?]

enable Enter into user privilege mode / Set the password for
the enable privilege level

logout Terminate current user session

ping Send ICMP echo packets

quit Terminate current user session without saving
configuration

show Show device settings

traceroute Trace network route using UDP protocol and ICMP
response

anMepCHpaBMAHOKOMaHAaM,HaQMHaKMMMMCﬂCﬂaTMHCKOM6yKBH S

(als_sw) #s[?]

set Set device parameters
show Show device settings
sshcon Configure SSH connection parameters

Mpymep cnpaBky No NapameTpam KOMaHAbI:

(als_sw) #network parms [?]
<ipaddress> Enter IP address

CouyeTaHMA KnaBuLL

Ansa ynpolieHnsa paboTbl B KOMaHAHOM CTpoKe Ha koMmyTaTtopax AJ/ICMTEK ecTb
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HECKOJIbKO ropAaYunx KjiaBuLL:

* KnaBuwu cTpenok <Left>, <Right> — nepeBOAAT KypCcop B/IEBO 1 BNPaBO
OTHOCUTE/IbHO TeKYLLEero NonoXeHus. Ecav Kypcop c4BUHYTb HeNb34, He
nmeroT 3pdekTa;

* KnasuLu cTpesiok <Up>, <Down> — 3aMeHSAI0T TEKYLLYO BBEAEHHYH CTPOKY
(ecnv oHa ecCTb) Ha NpeAblAyLLY0 BBeAEHHY KoOMaHAy (nctopus). MNMpu 3Tom
HaxaTtue Knasuwm <Up> NpnBOANT K ABUXKEHUIO Ha3az No UCTOPUU KOMaHJ,
a HaxxaTuve knasuy <Down> — Bnepe. Bcero B NCTopmmn coxpaHseTcs
nocsnegHve 10 ycnewHo BBeAeHHbIX KOMaH/ MNaC TekyLan BBeAeHHas
CTPOKa;

* KnaBuwun <Home>, <End> — nepexoz B Ha4ano v KOHeL, BBOAMMON B
AAHHbBIA MOMEHT CTPOKW;

* KnaBuwu <Delete>, <Backspace> — yzpaneHve cuMBO/a 13 BBOAMMOM
CTPOKM Ha TekyLle no3nuum kypcopa (Delete) n Ha npeabiayLuein
(Backspace);

* coyeTaHwue <Ctr|>-<Z> — nepexos B KOPHEBOW KOHTEKCT HAaCTPOWKN 13
Ntoboro KoOHTeKcTa. [ToBTOpHOE HaxaTne He nmeeT adpdekTa;

* coyeTaHue <Ctr|>-<C> — mMoxeT npepbIBaTb BbINOIHEHNE HEKOTOPbIX
KoMaHZ (ping, traceroute 1 Nogo6HbIe).

2.2 NMonb3oBaTenu n npBwuiernn

Ha KoMMyTaTOpe cyLecTByeT /iBa YPOBHSA JOCTyNa A4 nosb3osarteseri: Read Only v
Read/Write. NMogpobHee Npo ypoBHM JOCTyMa Nosib30BaTenen n nx HaCTporiky
MOXHO NMpoYnTaTh B rnaee "AyTeHTndumkaums 1 asTopmsaymsa’.

AocTtyn Read Only

Pexunm HenpuBMAerMpoBaHHOro Nosib3oBatens. [Nonb3oBaTesNb C YypOBHEM A0CTyna
Read Only nmeeT npaBa TO/IbKO Ha MPOCMOTP TeKyLLIero COCTOAHMA KOMMYTaTopa,
MEHSITb HaCTPOVKN OH He MOXeT. [purnalleHmne Nonb3oBaTens ¢ ypoBHEM J0CTyrNa
Read Only BbIrnaanT cnegyroLimm o6pa3om:

User:guest
Password:
(als_sw) >

B npumepe ncnonb3oBaH rocTeBOM BXOZ MO YMOYaHWIO. HenprBUIernpoBaHHbIN
NoNb30BaTe/lb MOXET NOBbICUTL CBOW Mpasa. [NogpobHee 06 3TOM CKka3aHo B ryase
"AyTeHTUdUrKaLNA 1 aBTopu3aums".
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AocTtyn Read/Write

Pexrm npmBmnernpoBaHHOro nosib3osaTens. [onb3oBaTenb C ypOBHEM A0OCTynNa
Read/Write nmeeT npaBa Ha NPOCMOTP COCTOAHMSA KOMMYTATOPA, a TakK Xe Ha
N3MeHeHMe KOHPUrypaunm KOMMyTaTopa 1 BbliNOJHEHVE NH0ObIX KOMaHA,
MpurnaweHne nonb3osaTtens Read/Write BbIrnaanT cnegyroLLimmM o6pa3om:

User :admin
Password:
(als_sw) #

B npumepe ncnonb3oBaH Bxo Nonb3osaTens Read/Write no ymonyaHuto.
MpviBUIErMpoOBaHHbIA NONb30BaTe/lb MOXET MOHMU3UTL CBOU Npasa. NogpobHee 06
3TOM CKa3aHo B rnase "AyTeHTuduKaumsa n asTopmsauns”.

2.3 KoHpUrypaymoHHble KOHTEKCTbI

Ana yaobcTBa HaCTPOMKY rpynrbl KOMaHA 06beUHATCSA B KOHTEKCTbI. 10
npurnaeHno KOMaHAHOW CTPOKY BCErAa MOXHO OMpesennTb, B KaKOM KOHTEKCTE
OHa HaxoauTca. FpynnMpoBKa UAET Mo NornyeckoMy npuHUuny. Hanprmep,
KOMaHZbl HACTPOVKN NHTepdencoB — B KOHTEKCTe MHTepdencoB, KOMaHAbl 0bLLel
HaCTPONKN — B KOHTEKCTe r106anbHOro KoOHeUryprposaHus. YnpasneHune VLAN
ocyuiectengetca B KoHTekcTe VLAN.

HekoTopble cnyx6bl MMerT COBCTBEHHbIE KOHTEKCTbI. B kavecTBe npnumMmepoB
MO>XHO NPUBECTMN HAaCTPOKKY CrnckoB gocTtyrna ACL 1 HacTporiky napaMmeTpoB
AocTyna Kk kommyTatopy (Console, Telnet, SSH).

BbIxog, 13 N1t060ro KOHTEKCTa NPON3BOANTCS KOMaHAoM "exit". Nocne BBOAA 3TOM

KOMaHAbl KOMaHAHaaA CTPOKa rlepe|7|,u,eT B HpeAblAyU.LMVI KOHTEKCT, eC/11 OH eCTb,
BMNJioOTb 40 KOPHEBOIO KOHTEKCTA.

KopHeBoiA KOHTeKCT

Bua KOHTeKCTa (MpUBUIErMpPOBaHHbIA NONb30BaTe Nb):

(als_sw) #
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Bua KoHTeKkcTa (HenpuBUerMpoBaHHbLIV MOb30BaTe/ib):

(als_sw) >

B 3TOM KOHTeKCTe BbINONHATCA 6a30Bble HACTPOMKY KOMMYTaTOpa:
* HaCTpoOViKa CceTeBbIX NapamMeTpoB KOMMYTaTOPa;
® 0UNCTKa KOHbUrypaumwy;
* onepauuun KonuposaHua (0b6pasos. MO, KoHbUrypauum, pesepBHoe
KonmMpoBaHue),
* MPOCMOTP TeKYLLEro COCTOAHNSA KOMaHAaMU, HAUMHALWMMUCA CO C0Ba
"show".

3 3TOro KoHTeKCTa OCyLLECTBNAETCA nepexoa B Apyrme KOHTeKCThbl.

KoHTekcT HacTpoiiku VLAN

KoHTeKCT cofepXuT KOMaHZAbl MO HAacTpolike obpabaTbiBaeMbIX KOMMYTaTOPOM
VLAN. BxoZ B KOHTEKCT:

(als_sw) #vlan database
(als_sw) (Vlan) #

KoHTeKcT rno6anbHON HacTpoiku

KOHTEeKCT coaep>XUT KOMaHAbI MO HAaCTPOMKe OCHOBHbIX MapaMeTpoB KOMMYTaTopa.
Mepexos B KOHTEKCT OCYLLECTBASETCA KOMaHAOA:

(als_sw) #configure
(als_sw) (configure) #

13 3TOro KOHTEKCTa OCYLLLeCTBASETCA Nepexos, B KOHTEKCTbI MHTepdelicoB u
CUCTEMBI XM3HeobecneyeHus.
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KOHTeKCT HacTpouikun nHTepdeiicos

KoHTeKCT cofepXnT KOMaHAbl MO HacTpolike nHTepdeincos. MNepexos B KOHTEKCT
OCYLLLeCTBASETCA U3 KOHTEKCTa r106asbHON HAaCTPOMKM:

(als_sw) (configure) #interface <slot>/<port>
(als_sw) (configure) (interface <slot>/<port>) #

KoHTeKCT HacTponkm nHTepdelricoB MoxeT 06beANHATL HECKO/IbKO MHTepdeincoB
N/ Vnn nx granasoHsbl.

(als_sw) (configure) #interface 0/1,0/4-0/8,0/11
(als_sw) (configure) (interface 0/1,0/4-0/8,0/11) #

BapnaHTbl BBOAA:

* HeCKO/IbKO NHTepderncoB, naywmx noapss (nHrepsan): "interface 0/1-0/10";

* HeCKo/IbKO MHTepdericoB, NepevncieHHbIX Yepes 3ansTyto (NnepeyncieHme):
"interface 0/1,0/2,0/8,0/16,0/24";

* KOMBUHMPOBaHHbIM BapuaHT: "interface 0/1,0/2-0/5,0/8,0/24-0/28".

Ecnn B TekyLemM KOHTEKCTe HaCTPOMKN MHTepdelicoB Npu Bxoze 66110 yKazaHo
HeCKO/IbKO MHTepdencoB, Kak B MprMepax BbiLle, TO BbIMNO/IHAEMble B 3TOM
KOHTeKCTe KOMaHAbl 6yayT npuMeHeHbl Ha Bce HTepdeiickl U3 Habopa B nopsiake
NX CNefoBaHMA. OTO KacaeTcs NH06bIX KOMaHA, BbIMOHAEMbIX B KOHTEKCTe
HacTponkn nHtepdericos. KomaHzaa, BbINONHEHHas Ha Habope nHTepdencos, nNo
AeNCTBUIO UAEHTUYHA KOMaHZe, BbIMOIHEHHOM Ha KaXAoM nHtepdeice
nooyepesHo.
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2.4 KomaHAbl KONpoBaHUA

O6pasbl nporpamMmMHoro obecneyeHus

Ha sHeproHesasucumoii flash-namatn kommyTtaTopos AJ/ICMTEK pa3melaeTtca ABa
obpasa nporpaMMHoOro obecrneveHus (imagel v image2). lNMpw 3arpyske
Bbl6MpaeTcs O4MH 13 3TUX 06Pa30B, KOTOPbIA CUUTAETCS aKTUBHbIM. Mpn
obHoBneHUK MO XxenatesbHO VCMO0/b30BaTb HEAKTUBHbIN 06pas, UTobbI B C/lyyae
c605 M NoTepy NUTAHUS BO BPeMs MPOLUVBKM KOMMYTATOp 3arpy3unacs c
NCrNpaBHOro obpasa 1 6bI1 JOCTYMEH.

TekyLLee COCTOSAHVE 06PA30B U VX BEPCUMN MOXHO NMOCMOTPETb KOMAaHZ0IA:

(als sw) #show bootvar

Active image : image2
Next active image : image2
Images versions:

imagel version :1.0.0.22
image2 version :1.0.0.22

Ha nnctuHre BUAHO, YTO TeKyLLMIA 3arpy>XeHHbI o6pa3 image2 (Active image), npwu
criefyroLLent 3arpyske byzeT Takxe BblopaH obpas image2 (Next active image). Takxe
nokasaHbl Bepcun 0601x 06pa3os., B AaHHOM cnydae 310 1.0.0.22.

Ana n3meHeHMs 06pasa, C KOTOPOro byaeT MPOM3BOANTCSA 3arpy3ka, MCNosb3yeTcs
KOMaHza:

(als_sw) #boot system <image1l|image2>

Mpoaomkasa npeablayLLmnii nprmep, Bolbepem ob6pas image1 1 NpoCcMOTPUM
BHECEHHble NU3MEeHeHUSs:

(als_sw) #boot system image1
Activating imagel...
(als sw) #show bootvar

Active image : image2
Next active image : image1
Images versions:

imagel version :1.0.0.22
image2 version 1 1.0.0.22
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Tenepb Noc/e nepesarpysky KOMMyTaTopa ANS 3arpy3ku byzeT BblbpaH obpas
image1.

Pa6oTa c KOHpuUrypaumei
KommyTtaTopbl A/ICMTEK paboTatoT Co cneayowmmMm KOHGUrypaumusamu:

* startup-config — KoHPUrypaLus, pacnonoxeHHas Ha SHeProHe3aBNCIMOM
flash-namatn koMmyTaTopa. 3Ta KOHPUrypauusa NprUMeHaeTcs npuv ero
3anycke;

* running-config — KOHPUrypaums KOMMyTaTopa Ha TekyLLmin MOMeHT. Mpn
CTapTe YCTPOMCTBA OHa 3arpyxaetcs 13 startup-config, Ho B npouecce
PaboTbl KOHPUrypaLMs MOXeT 6bITb U3MEeHeHa.

MpV U3MEeHeHUN KOHPUTrypaLmm KOMMYTaTopa 3MeHeHUs 3aHOCATCA B running-
config n cpasy npumeHsatoTca. MIameHeHns B running-config He 3aTparvBatoT startup-
config n paboTatoT A0 nepesarpysky KOMMyTaTopa.

Ana npocmoTpa KOHGUIrypaLmii NCNoNb3yrTCS COOTBETCTBYHOLLIME KOMaHAbI:

(als_sw) #show running-config

(als_sw) #show startup-config

Ansa coxpaHeHus Tekywen KoHPUrypaumm (running-config) Ha flash B startup-config
MCMONb3yeTcs KOMaHza:

(als_sw) #write memory

This operation may take a few minutes.

Management interfaces will not be available during this time.
Are you sure you want to save? (y/n): vy

Config file 'startup-config' created successfully
Configuration Saved!

Mocne BbINONHEHWSA 3TOM KOMaHAbl TekyLlas KoHGurypaumsa byaeT 3anncaHa Ha
flash B startup-config n oHW CTaHYT O4MHAKOBBIMWU.
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Ans ouncTkn TekyLen KOHGUrypaLumm ncnosb3yeTcs KoMaHaa:

(als_sw) #clear config

Are you sure you want to clear the configuration? (y/n): vy
Clearing configuration. Please wait for login prompt.
User:

OTa KOMaHZa NOJHOCTbIO OYMLLAET TeKYLLYH KOHPUrypaLmio, Nocsie Yero Bce
nonb3oBaTenu, NOAKAYEHHbIe K kKomMyTaTopy no COM, Telnet nnm SSH, 6yayT
NPUHYANTENIbHO OTK/IHOUEHbI. ITO KacaeTcs BCeX CecCUii yrpasieHuns, B TOM Yucie
N TOW, C KOTOPOW 6bl1a BbIMOJHEHA KOMaHAA O4UCTKM KOHPUrypauum. Obpatute
BHUMaHMe — agpec kKommyTatopa 1 VLAN ynpasneHus 6yayT copoLleHbl B
3HaYeHU s Mo YMOJIHaHUIO, YUTO MOXET rpo3nTb NoTeper ynpasneHus. Oumncrka
TekyLlen KoOHbUrypaLmy He 3aTparmBaeT CoOXpaHeHHY KoHburypauyuo Ha flash
(startup-config).

Mepe3arpyska KOMMyTaTopa

Mepe3arpy3ka KOMMyTaTopa NMPOV3BOANUTCS KOMaHZAOW:

(als_sw) #reload

The system has unsaved changes.

Would you like to save them now? (y/n): y

Config file 'startup-config' created successfully.
Configuration Saved!

System will now restart!

Mocne BBOAA 3TOW KOMaHZAbl KOMMYTaTOP NPOBEPUT COCTOsIHKME running-config n
startup-config. Echv oHM oTanyatoTcs, 06 3ToM byzeT coobLLeHO NONb30BaTeNto, U
byaeT BbIBeAEHO NpeaoxeHne COXPaHUTb TeKyLLYH KOHPUrypaumto Ha flash. Ecan
OTBETUTb YTBEPAUTENBbHO, TeKyLLasa KoHbUrypaums byaeT coxpaHeHa Ha flash B
startup-config, nocne yero KOMMyTaTOp Nepesarpy3nTcs.

B cnyyae oTpuuaTenbHOro oTBeTa KOMMYTaTOP YTOYHUT, HY>XKHa NI Nepe3arpy3ka
6e3 coxpaHeHunss KOHOUrypaLmn:

(als_sw) #reload

The system has unsaved changes.

Would you like to save them now? (y/n): n

Configuration Not Saved!

Are you sure you would like to reset the system? (y/n): n
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B npmnmMmepe Bbllle 6bIn AaH OTpI/ILI,aTEJ'IbeIm OTBET N rnepesarpyska 6blna OTMeHeHa.

OTno>xeHHas nepesarpyska

B HeKoTOpbIX C/lyYasix NPy HAaCTPOMKe KOMMYTaToOpa MOXeT BO3HUKHYTb
HeobX0oANMOCTb NOACTPAxoBaThCs. K nprmepy, yaaneHHo nprMeHsieTcs
3KCNepUMEHTaNbHbIM Galin KoHGUrypaumm, Npy NPpUMeHeHN KOTOPOro MOXeT
6bITb MOTEPSIHO YNpaBieHe KOMMYTAaTOPOM. YTo6bI 136exaTb NOTepU yrnpaBneHNs
N OTMEHUTb BCE BHECEHHbIE 3MEeHEHWS, MOXHO 1CM0JIb30BaTh OT/IOXEHHYHO
nepesarpysky.

ANsi BKIHOUEHMS OT/I0XXKEHHOW Nepe3arpysku UCronb3yeTcst KoMaHAaa:

(als_sw) #reload withdelay <seconds>

MNapameTpbl:

* <seconds> — yepes CKONIbKO CeKYHJA AO/IKHA ObITb Npon3BejeHa
nepesarpyska, umcno ot 1 go 86400.

Otcyer BpeMeHW Ha4yMHaeTcd ¢ MOMeEHTa BBOJAad KOMaH/Abl. OTnoxeHHas

nepesarpyska siBnsieTcst 6e3yc/loBHOM, OHa He COXPaHUT TeKyLLyH KOHUrypaLmto.
Mpy 3TOM eCTb BO3MOXHOCTb OTMEHUTb OT/IOXEHHYH Nnepe3arpysky KOMaHAOMN:

(als_sw) #no reload withdelay

KoMaHAy OTMeHbI nepe3arpyskm MOXHO UCMOIb30BaTh B C/lyYae YCreLHoro
NPUMeHeHNs KOHGUTypaLn 13 NpUMepa BhlLLe, KOrga yrpasieHue
KOMMYTaTOPOM He Nponano.
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KomaHabl KonupoBaHwUA

KomaHAbl KOMMPOBaHMSA OCyLLEeCTBAAOT OOHOBEHVE 1 COXpaHeHe KOHGUrypauni
N MPOrpaMMHOro obecrneyeHns KOMMyTaTopa. Bo Bpems paboTbl 110601 13 KOMaHZ
KOMMPOBAHMSA BbIMOJIHEHME BCEX OCTa/IbHbIX KOMaHZA 610KMpyeTcs 40 3aBepLUeHMS
KonnpoBaHUs. Bce nonb3oBaTen 0NoBeLaroTcs 06 3ToOM cneyranbHbIM
coobLleHnem:

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

Mocne 3aBepleHnda KOMaH4bl KOMMpoBaHMA BCE MNMOJ/1b30BaTe/ 1M ONoOBELLaroTCA 06
3TOMCOO6&EHM€MZ

INFO: Single-user command was completed in current or another control session, m
anagement access is restored

Jltobas KoMaHza KoNpoBaHWS TpebyeT NOATBEPXKAEHNS ANS BbINOSHEHWNS:

Management access will be blocked for the duration of the transfer
Are you sure you want to start? (y/n):

yCHEMHOGKOHMpOBaHMeCOHpOBOXAaeﬂﬂCOO6HEHM€MI

File transfer operation completed successfully.

HeyAaBmeeCﬂKOﬂMpOBaHMeCOHpOBOXAaEKHCOO6HEHM€MZ

ERROR: File transfer failed!
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KonupoBaHue ocyLectBaseTca no npotokonam TFTP n FTP. CnHTakc1c KOMaHA
KOMMPOBaHWA A1 0601X NPOTOKON0B NPaKTUYeCcKn OANHAKOBbIM.

EAVNHCTBEHHbIM OT/INYEM ABNAETCA NoAJep>XKKa NPOTOKO/IOM FTP ncnonb3oBaHunsA
VIMEHU nonb3oBaTensa 1 napons. B atom cnyyae nepey IP-agpecom FTP-cepBepa
A06aBnseTca N0rviH (MMa NoNb30BaTess), Moc/e Yero KOMMyTaTop 3anpalumBaeT
naposib:

(als_sw) #copy ftp://user@192.168.1.1/config.cfg nvram:startup-config

Mode. .o e e FTP

SEt SEFYETF Pooooooo000000000000000000000000000 172.16.67.39
USEFREINE0 0 0 0 00000000000000000000000000000000000 user

PENENo 0 00000000000000000000060000006006006000000000 ol

Filename. . ... ..ottt iiinteeennnnnenns config.cfg

D o= 1Y o T Text Configuration

Enter password:

Echv pnsa paboTbl ¢ cepBepoM FTP nMs nonb3oBaTesns He NCNob3yeTcs, CUHTAKCNC
KOMaHZ, NOJIHOCTbHO COBMNazaeT C CMHTAaKCMCOM aHaNOMMUYHbIX KOMaHZA Ans paboThl C
cepsepom TFTP:

(als_sw) #copy ftp://192.168.1.1/config.cfg nvram:startup-config

Bo Bcex gasibHeNLWX nprMepax Ncnonb3yetcs npotokosn TFTP.

KonupoBaHue Ha cepBep

Ha cepBep ¢ kKOMMyTaTOpa MOXHO CKOMMPOBaTb KOHGUIypaLMIo 1 NporpaMMHoe
obecneyeHue.
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KonupoBaHmne KoH$urypauum

(als_sw) #copy nvram:startup-config tftp://192.168.1.1/config.cfg

Mode. ..ttt e e TFTP

SEt SEFYETF Pooooooo000000000000000000000000000 192.168.1.1

FENEd6 060 00000000600000006000000000000000000000000 ol

Filename. .. ...ttt it iiinteennnnnnenns config.cfg

D o= 1Y oY= Text Configuration

Management access will be blocked for the duration of the transfer

Are you sure you want to start? (y/n): vy

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

TFTP Text Configuration transfer starting...

File transfer operation completed successfully.

INFO: Single-user command was completed in current or another control session, m
anagement access is restored

KonupoBaHme nporpamMmmMHoro o6ecneyueHus

(als_sw) #copy imagel tftp://192.168.1.1/1imagel.img

Mode. ..t e e TFTP

SEt SEFYVETF Pococcccccccoaoanaoaoaoanananananao 192.168.1.1
FENE6 600 000000060000a0060600000000000000G000000000 ol

Filename. .. ... iiuiiiiiniiiiennnieennnnnnenns image1

D o= Y o T Code
Destination Filename.............coviiuieennnn. imagel.1img

Management access will be blocked for the duration of the transfer

Are you sure you want to start? (y/n): vy

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

TFTP Code transfer starting...

File transfer operation completed successfully.

INFO: Single-user command was completed in current or another control session, m
anagement access is restored

KonnpoBaHmMe Ha cepBep C NCNOJ/Ib30OBAHUEM JIEKCEM

Mpwv nepegaye ¢arinoB C KOMMyTaToOpa Ha cepBep N 0H6PATHO MOXHO MCMO/Ib30BaTb
nekcembl B cTpoke URL, HanpmMep BpeMs KONMPOBaHUA U MSA KOMMYyTaTopa. 3T0
MOXeT 6bITb Y406HO NPV MCMOb30BaHNM GYHKLNY aBTOMATUYECKOro
KOMMPOBaHWA KOHPUIypaLum npu ee COXpaHeHUn.

[loCTyrnHbIe nekceMsbl:
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* $a — IP-agpec koMmmyTaToOpa, Hanpumep "172.17.1.1",

* $h — M5 xocTa KoMMyTaTOopa, Hanpumep "als_sw";

* $t — Tekywasa Aata 1 BpeMs kKommyTtaTtopa B popmate YYYYMMDDhhmmss,
Hanpumep "20150604101537" (4 nroHa 2015 roga, 10:15:37).

Hwxe npeacTaBneH npumMep KONMpoBaHUSA CTapTOBOWN KoOHUrypaumm Ha TFTP-
cepsep B gupekTopuio "/backup/" ¢ ncnosb3oBaHMeEM JiekceM B UMeHW paiina:

(als_sw) #copy nvram:startup-config tftp://172.17.1.7/backup/config_$a_$h_s$t.txt

1o o = TETP

SETE SAFYEF P00 o0o0o000000000000000000000000000000 172.17.1.7

Path. .. e backup/

Filename. . oo ittt it ettt ettt e config_172.17.1.1_als_sw_2015060
4101537.txt

D o= Y o T Text Configuration

Management access will be blocked for the duration of the transfer

Are you sure you want to start? (y/n): vy

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

TFTP Text Configuration transfer starting...

File transfer operation completed successfully.

INFO: Single-user command was completed in current or another control session, m
anagement access is restored

MpuMeydaHue: ecnn dain He cyulectByeT Ha TFTP-cepBepe, TO ANS ero Co34aHus
HeobXxoMMa COOTBEeTCTBYHOLLAA HacTpoinka TFTP-cepBepa (co3gaHune ¢parinos
[OMKHO BbITh pa3peLueHo).

HaCTPOﬁKaaBTOMaTMHECKON)KOHMpOBaHMﬂHacepBep

BktOUMTL aBTOMAaTMYeCKoe COXpaHeHne KOHPUrypaLmm MOXHO KOMaHZAOMN:

(als_sw) #copy nvram:startup-config tftp://172.17.1.7/backup/config_$a_$t.bkp on
-save
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ObpaTtnTe BHMMaHMe, YTO B MOMEHT Bbl30Ba 3TOM KOMaHAbl CAMO KOMNVPOBaHVe He
npouncxoant. KomaHaa coxpaHsieTca B KOHburypaumu. Nocne BkaoueHNs
aBTOMATMYeCKOro KONMpOoBaHUS MPY COXPaHEHNV U3MEHEHUIN B KOHGUIypaLmm
HOBas Bepcusa byzeT ckonupoBaHa no ykazaHHomy URL:

(als_sw) #write memory

This operation may take a few minutes.

Management interfaces will not be available during this time.

Are you sure you want to save? (y/n): vy

Config file 'startup-config' created successfully

Configuration Saved!

Configuration successfully saved to tftp://172.17.1.7/backup/config 172.17.1.1_2
0150604111207 .bkp

Ecnav npm coxpaHeHU KOHPUrypaLmm npomsoLuna owmnbka, Hanpumep TFTP-
cepBep HefocTyreH B TeyeHne 10 cekyHa, byzeT BbiBeeHa owmnbKa cnesytoLlero
BUAa:

(als_sw) #write memory

This operation may take a few minutes.

Management interfaces will not be available during this time.

Are you sure you want to save? (y/n): vy

Config file 'startup-config' created successfully

Configuration Saved!

ERROR: Failed to copy nvram:startup-config to tftp://172.17.1.7/backup/config_17
2.17.1.1_20150604111234.bkp

KonupoBaHue c cepBepa
KonupoBaHue TekcToBoro npurnaweHus (CLI Banner)

KommyTaTop no3BosisieT yCTaHOBUTb TeKCTOBOE MpuriaLleHune, KoTopoe byzeT
BbIBOAUTLCA MPU KaXA0M MNOAKIHOYEHNN K YCTPOMCTBY No nHTepdeincy COM, Telnet
nnn SSH. B 3TOM COOBLLIEHNN MOXET COAepKaTbCA MPOU3BONbHbIV TEKCT, 3aJaHHbI
nosib30BartesieM. 3arpyska TeKCToBoro ¢arina Ha yCTpoMCTBO OCYLLIeCTB/SETCA U3
NPUBUNErMPOBaHHOIO pexrma no npotokony TFTP vaum FTP.
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TpeboBaHVs K TeKCTOBOMY daiiny:
® A0MNYCTMMO NCMNOJIb30BaHMe TOJIbKO neyvaTHbIX cumBoaioB ASCII;
* pa3mep ncxogHoro ¢arina: He 6onee 2048 6anT;

* NCXOZHOE KONMYeCTBO CTPOK B daiine: He 6onee 20.

B cnyyae HeBbINONHEHUS XOTS 6bl O4HOMO U3 3TUX YCI0BUIA TEKCTOBbIN dhann He
byAeT NPUHAT, @ ero 3arpy3ka OKOHYUTCA HeyAauel.

3arpy3uTtb ¢arin TeKCTOBOro NpurnalleHns Ha yCTporcTBO MOXHO KOMaHAO:

(als_sw) #copy tftp://172.17.1.2/banner.txt nvram:clibanner

MNocne ycnewHow nepegayun CLI Banner cpa3sy Xe ycTaHaBAMBaeTCs, 1 NPy BXOAe Ha
YCTPOWVICTBO Bbl YBUAUTE €ro COAEpP>KMMOe B KOHCON:

$ telnet 172.17.1.1
Trying 172.17.1.1...
Connected to 172.17.1.1.
Escape character is 'A]'.

Yaanutb Cli Banner MOXXHO KOMaH/A0MW:

(als_sw) #clear clibanner

OTa KoOMaH/a 6e3B03BpaTHO yAansaeT 3arpyxeHHbi ¢arin Cli Banner.
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KonupoBaHmne KoH$urypauum

KoHpurypaumo KomMmyTaTopa MOXHO 3arpy3unTtb Lennkom ¢ TFTP nan FTP cepeepa
C MOMOLLbIO KOMaHAb!:

(als_sw) #copy tftp://192.168.1.1/config.cfg nvram:startup-config

Mode. .o e e TFTP

Set Server IP. ... ..ttt nnnnns 192.168.1.1

Path. . e e ./

Filename. .. ... .ottt config.cfg

Data TypPe. . vttt ittt ite e iieeieeee e Text Configuration

Management access will be blocked for the duration of the transfer

Are you sure you want to start? (y/n): y

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

TFTP Text Configuration transfer starting...

File transfer operation completed successfully.

INFO: Single-user command was completed in current or another control session, m
anagement access is restored

Mocne BbINONHEHUS 3TOM KOMaHZAbI TekyLLas KOHOUrypaLms byaeT 3arpy>xeHa Ha
KOMMYyTaTOp C cepBepa, Noc/ie Yero nprMeHeHa. Npuy npuMeHeHnn KoHGUrypaumm
ceccusa ynpaBnieHuVs byaeT 3aBepLueHa.

KonupoBaHme nporpamMmMHOro o6ecneyeHuss KommyTaTopa

O6pa3bl MO image1 1 image2 MOXHO 3arpy3mTb Ha KOMMYyTaTop ¢ cepsepa TFTP
nnn FTP c noMoLWwlbro KOMaHAb!:

(als_sw) #copy tftp://192.168.1.1/phoenix-rtk-mips-1.0.0.21-f.stk imagel

Mode. . oot e e TFTP

SEE SArYEF {0Pc000000000a0000000000000000000060000 192.168.1.1

Path. . e e .

Filename. .. ... ..ottt phoenix-rtk-mips-1.0.0.21-f.stk
Data TyPe. .ttt ittt it it it Code

Destination Filename..........c.otururununnnnnnn imagel

Management access will be blocked for the duration of the transfer

Are you sure you want to start? (y/n): vy

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

TFTP Code transfer starting...

File transfer operation completed successfully.

INFO: Single-user command was completed in current or another control session, m
anagement access is restored
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KonnpoBaHue Ha KOMMYyTaTope

HenocpeAcTBEHHO Ha KOMMYTaTOpPe MOXHO NMPOMU3BeECTY KONMPOBaHME OLHOI0O
obpasa nporpaMMHOro obecneyeHus B 4pyro:

(als_sw) #copy image1 image2

Management access will be blocked for the duration of the transfer

Are you sure you want to start? (y/n): vy

INFO: Single-user command was called in current or another control session, mana

gement access is blocked for the duration of the single-user co
mmand

Copying image1 to image2...
File transfer operation completed successfully.

INFO: Single-user command was completed in current or another control session, m
anagement access is restored
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'MABA 3. AYTEHTUD®UNKAL A

3.1 BBegeHue

ANna 3aLMThl KOMMYTATOPa OT HECAHKLIMOHUPOBAHHOIO AOCTyMNa U U3MeHeHUs
HaCTpOeK MNCMob3yeTCst MPOBepKa NoAb30BaTeNe No NornHy 1 naponto. Mpwu
NOAK/IOYEHMI NOoIb30BaTeNst eMy NpeAnaraeTcs BBeCTM IOTVH W Naposib, nocie
NpOBepKM BBeAEHHbIX JaHHbIX MOJIb30BaTeNto byaeT MMb0 paspeLleH BXOZ U
Ha3HauyeH onpejeneHHbIli ypoBeHb NPUBUAETUIA, TM60 BXOZ ByAeT 3anpeLLeH.
MpoBepka BBeAEHHbIX MONb30BaTeNIeM JaHHbIX MOXET OCYLLLeCTBASATLCA KaK Ha
CaMOM KOMMYyTaTope, I0Ka/lbHO, TaK 1 Ha yAaNeHHOM cepBepe. HacTpolika
ayTeHTUdMKaLMN Ha yaaneHHOM cepBepe No3BOASeT YyNPOCTUTL yNpaBaeHme
NoNb30BaTeNAMU N MNOAAEPXKNBATL LLIeHTPaNN30BaHHY 6a3y AaHHbIX
nonb3oBaTesiell BMeCTO pacrnpegeneHHblX Mo KOMMyTaTopaMm CeTU HacTpoeK.

JNlokanbHas ayTeHTUdMKaums

JlokanbHas ayTeHTUGMKaLMa NPON3BOANTCA Ha KOMMYTATope B COOTBETCTBUM C
ero/lbl HacTpoikamu. lonb30BaTeNM N NAPON 3aMNCLIBAKOTCA B KOHPUIypaLmio
KOMMYyTaTOpa 1 1NCNO/b3YHTCA NPU NpoBepKe BBOAVMbIX NOJIb30BaTENAMN
AaHHbIX. [Taponn xpaHATca B 3an$poBaHHOM BUje. N3MEHNTb CrNCKU
nonb3oBaTenen N Nx naponen BOSMOXHO TOIbKO BOWAA Ha KOMMYTATop C
aAMVHUCTPATVIBHbLIM YPOBHEM Z0CTyna.

AyTteHTUdUKaLunsa c nomolybio cepsepoB RADIUS nnm TACACS+

Ans npoBepky BBeAEHHbIX MO/b30BaTeNeM AaHHbIX MOTYT OblTb MCMO/b30BaHbI
npoTtokonbl RADIUS 1 TACACS+. Takxe eCTb BO3MOXHOCTb HaCTPOUTb
nocnesoBaTe/lbHYH NPOBepPKY HECKOJIbKMMW MeTOAaMu, Ha C/lydaid, ecin cepeep
ayTeHTUdUKauMm BblLLen N3 CTPosa UK HeJoCTyneH ¢ KOMMYyTaTopa.

O6wwuin NnpuHUMN paboTel cepepos RADIUS n TACACS+ ans ayTeHTUdUKaLmn
nosb3oBaTens:

1. Monb3oBaTtesib NPV BXOAe Ha KOMMYTaTOP BBOAWT SIOTUH U Napob.

2. KomMmyTaTop coeamnHAeTcsa ¢ cepBepomM ayTeHTudurkaumm (RADIUS nnum
TACACS+).

3. KommyTtaTop nepesaeT Ha cepBep Mo 3aLlyLLeHHOMY KaHany JaHHble,
BBe/JieHHble Noib30BaTesieM (JIOTUH U Naposb), 1 3anpalumBaeT
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paspeLleHe Ha BXOA,

4. CepBep npoBepsieT NoayyYeHHble OT KOMMYTaTopa JaHHbIe Mob30BaTens,
Ha OCHOBAaHWM CBOUX HAaCTPOEK BblZaeT NGO pa3peLleHme Ha BXOA, NM60
3anper.

3.2 HacTtpoika ayTeHTUdMKaLMN Ha KOMMYyTaTopax
AJICNTEK

OCHOBHbIM 31€MEHTOM, YMPaBASOLLMM NOPSLKOM NPOBEPKM NOTMHOB 1 Naponei
nonb3oBaTenemn, ABnseTca cnncok goctyna. CAncok 4ocTyna 3agaeT Nopsgok
NPOBepPKW BBEAEHHOrO N0/Ib30BaTeNeM /I0MVIHA U NAapOa PasinNYHbIMU METOAAMM.
Mo ymMOn4aHMIO Ha KOMMYyTaTOpe HaCTPOEHO ABa CMMCKa A0CTYyNa C IMeHaMU
defaultList 1 networkList.

Crncok Joctyna NpUMeHsieTcsa K onpegenieHHoMy TUny noakaodeHuns (Console,
Telnet, SSH) n cogepxunT B cebe cNMCOK METOLO0B A/ NPOBepPKM Nosib3oBaTesNel
(none, local, radius, tacacs). B ogHOM cnuvcke AoCTyna MOXeT ObiTb HECKONbKO
MeTOZOB MPOBEpPKY, NPV TaKOW HACTPOVKe OHW ByAyT NPOBEPATLCHA MO MOPSALKY,
noka He byzeT NoJly4eHO paspeLLeHie UK 3arpeT Ha BXOZ MoAb3oBaTens.

HacTpoiika nokasbHbIX NoJsib30oBaTenen
LWar 1. MpocmMoTp TeKyLLero cnucka nonb3osaTtenei

o ymon4yaHMIo Ha KOMMYyTaToOpe ecTb BCero ABa Nosb3oBaTens: admin u guest.
MNaponu ob6oux Nosnb3oBaTene nycrole 415 obneryeHs NepBUYHOMN HAaCTPOMKM
KOMMyTaTopa. YpoBeHb A0CTyna nosb3osatens admin — Read/Write, uto
COOTBETCTBYET aAMUHNCTPATUBHOMY YPOBHIO JOCTYNa, YPOBEHb NO/Ib30BaTeNs
guest — Read Only, To eCTb 3TOT NONb30BaTe/lb MOXET BbIMONHATL TONbKO
KOMaHZAbl MPOCMOTpPa TeKyLLero COCTOSAHNSA KOMMYTaTopa 1 He MOXeT MeHSITb
HaCTPOVIKW.

[ns NpocMoTpa TeKyLLEero Crnmcka noab3oBaTeNnen Ncnosb3yeTcs KoMaHAa:

(als_sw) #show users

User Name User Access Mode
admin Read/Write
guest Read Only
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Lar 2. Jo6aBneHne HOBOro Nosib3oBaTens

B obLiem BuAe KOMaHAa A06aBNEHNA HOBOTO MOJIb30BaTeNsA BbIMAANT Tak:

(als_sw) #configure
(als_sw) (configure) #username <login> password <password> [level <level>] [encr
ypted]

NapameTpbl:

* <login> — nma nonb3osatens. LoHKHO 6bITb YHUKaIbHBIM B Nnpejenax
KOHUrypaumm KoMMyTaTopa;

* <password> — napo/ib nosb3oBatend. MoxeT 6bITb 3a4aH OTKPbITbIM
TeKCToM, 160 B 3aluMbpoBaHHOM BUAe. 3alLNPOBAHHbIV BUA Takxe
MNCNONb3yeTcs NpuU BbiBoAe KOHbUrypaumn. MNpu BBoAe Naposis B OTKPbITOM
BUAe ANVHA Naposis MOXET 6bITb OT 8 40 64 CMMBOJIOB (MPU 3TOM
MVHVMaNbHasa AIMHA Napois MOXeT 6bITb HaCTpOoeHa B KOHGUrypaumm ¢
NOMOLLIO KOMaHAbl passwords min-length <0-64> B koHTeKkcTe configure),
paspeLueHbl cMMBObI OT "a" go "z", ot "A" go "Z", ot "0" o "9" n cumeon "_".
MNpwv BBOAE Napons B 3alMPOBAaHHOM BUJE OH AO/IKEH UMeTb AINHY 128
CMBOJIOB, pa3peLueHbl cMBosbl oT "a" go "f" 1 ot "0" go "9";

* <level> — HeobA3aTeNbHbIV MapamMeTp, KOTOPbIA MOXET NPUHUMATL
3HayveHnsa 1 nnm 15, KoTopble COOTBETCTBYHOT YPOBHIO AocTyna Read Only n
Read/Write. Ecnin napameTp onyLueH, 3Ha4yeHve MPpUHUMaeTcs paBHbIM 1
(Read Only nonb3oBaTtensb);

* [encrypted] — ¢nar, KOTOPbIA yKa3bIBaeTCA B C/lydae, ec/iv Naposb 3a4aH B
3aWwndpoBaHHOM BUZe.

Jlo6aBrM HOBOrO Nosib30BaTenNs C ypoBHeM gocTtyna Read Only:

(als_sw) #configure
(als_sw) (configure) #username user1 password 12345678 level 1

34ecb Mbl 406aBUAN NONb30BaTeNs ¢ IorHom "user1”, naponem "12345678" n
ypoBHeM goctyrna Read Only.
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[lobaBnM eLLe o4HOrO NoNb30BaTeNs, ykasas naposb "12345678" B
3aWwndpoBaHHOM BUE:

(als_sw) #configure
(als_sw) (configure) #username "user2" password 928336800ccca32a4c218d5e93108e70

239a6a11664300a29598ec3b4771b69fd1711bcccd59d465b2309c18879c50347d786118e6d332a4
b21b337c620dcc5¢c level 1 encrypted

Co3gaavm ele o4HOI0 NoNb30BaTens C AAMUHNCTPATUBHbBIM AOCTYMNOM:!

(als_sw) #configure
(als_sw) (configure) #username "admin2" password "VeryStrongPassword123_x8" leve
1 15

LWar 3. 3meHeHMe YPOBHSA A0CTYNa Uan Napons nosib3oBaTenem
Ans TOro 4Tobbl N3MEHUTb YPOBEHb A0CTYMNa UK NAapO/b MOAb30BaTeNSA, HY>XHO
MOBTOPHO BBECTW Ty XX€ KOMAHAY, YTO U Mpu co34aHnu. Naposib an ypoBeHb

A0CTyna 6yayT 06HOBNEHbI Y YXKe CyLLEeCTBYHOLLLEro Nosib30BaTesns.

N3meHMM naponb y nonb3oBaTens "admin2" 13 npeabigyLlero npriMmepa:

(als_sw) #configure
(als_sw) (configure) #username "admin2" password "VeryStrongPassword123_x16" lev

el 15

3mMeHVM ypoBeHb A0CTyna y nosb3oBaTens "userl":

(als_sw) #configure
(als_sw) (configure) #username user1 password 12345678 level 15
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Tenepb nonb3oBaTesb "user1” meeT ypoBeHb gocTyna Read/Write, B yemM MOXHO
ybeanTbCs, NPOCMOTPEB CMMUCOK NONb30BaTeNen:

(als sw) #show users
User Name User Access Mode

user1 Read/Write

War 4. YgpaneHe nonb3oBaTensa

Ans YAaneHnA nonb30BaTesid NCMNOo/1b3yeTCd KOMaH4a:

(als_sw) #configure
(als_sw) (configure) #no username <login>

Yaanum nonb3oBaTens c 1orvHoM "user1" ns npegbiayLumx npuMepoB:

(als_sw) #configure
(als_sw) (configure) #no username user1
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HacTpoiika meToA0B ayTeHTUPUKaLUU

o ymon4yaHMIo Ha KOMMYyTaTope NMPUCYTCTBYET ABa CMCKa AOCTyrNa A8 NPOBepKu
norvHoBs v naposen nones3osaTteneli: defaultList n networkList. Kpome Toro, no
YMOJIYaHUIO CyLLeCcTBYeT CneuyanbHbl Cncok octyna enableList, KoTopbii
ynpasnsieT MeTo40M NPOBePKM Mapons ANA KOMaHAbl NOBbILIEHVS NpUBUAErni
enable. Tekylee coCcToOsAHVE CNUCKOB AOCTYMa 1 METOAOB MPOBEPKN MOXHO
NPOCMOTPETbL KOMAHAOW:

(als_sw) #show authentication methods
Login Authentication Method Lists

defaultlList . local
networkList . local

enablelist . enable

Line Login Method List Enable Method List
Console defaultList enablelist

Telnet networkList enablelist

Ssh networkList enablelist

B nepBoi1 Tabanue nokasaHo, YTo CyLLECTBYET ABa Cnucka A4ocTyna (no
YMONYaHut0). MeTo NpoBEPKN NOTVMHA 1 Mapos MPu BXOAE Y 3TUX CMNCKOB
AocTyna ycraHosneH B local. MeTog npoBepky MOXeT NpUHMUMaTh caeayroLume
3HaYeHus:

* none — He NPoBepATb JIOTVH 1 Naponb. B 3Tom ciyyae ntoboli Bxog byaet
paspeLleH 6e3 npoBepok, Napo/ib He NpoBepseTCcs;

* local — norvH 1 Naposib Npu BXoAe NPOoBEPSAIOTCA MO TEKYLLLEMY CMNCKY
nosib3oBaTesielt, 3alaHHbIX B KOHUrypaLmy KOMMyTaTopa. 3HaueHume rno
YMOJTYaHWIO;

* radius — Ans NpoBepky BXoAa KOMMYTaTop byaeT o6paLlaTbcs K
HacTpoeHHbIM RADIUS-cepBepam B rnopsgke nx npuoputeta. Ecnm cepsep
He OTBeYaeT B TeUeHKe onpejesieHHOro BpeMeHu, 3anpoc byaeTt Harnpas/ieH
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cnejaytoLlemy cepeepy (ecav OH ecTb);

* tacacs — A4/15 NpoBepKM BXoAa KOMMyTaTop byzeT obpawlatbCcs K
HacTpoeHHbIM TACACS+-cepBepamM B nopsagke nx npuopurteta. Ecnm cepeep
He OTBeYaeT B TeUeHue onpejesieHHOro BpeMeHu, 3anpoc byaeTt Hanpas/eH
cnejaytoLlemy cepsepy (ecav OH ecTb);

I3MeHUTbL MeToz npoBepKN IorMHa v naposad MOXHO KOM8H,£I,OI7II

(als_sw) #configure

(als_sw) (configure) #aaa authentication login <default|<list name>> <method> [<
method>]

e default — cnncok goctyna no ymonyaHuo (ans coegnHeHni telnet n SSH
370 networkList, 1153 COM 370 defaultList);

* <list name> — 1Ms paHee CO34aHHOrO CNMcka A0CTyna;

* <method> — oAnNH 13 MeTOA0B NPOBEPKM NOTMHA 1 NAPONS,
nepeyncieHHbIX Bbllle. MeTo40B MOXHO yKa3aTb HECKONbKO.

Ana npyMepa OTKAUMM NPOBEPKY IOTMHA 1 Napoas 4Ns CNucka AocTyna
defaultList:

(als_sw) #configure
(als_sw) (configure) #aaa authentication login defaultlList none

[na oAHOro cnmcka A40CTyrNna MO>XHO Ha3HaA4YNTb HECKOJ/IbKO METOA0B rNMpoBepKN.

Hanpumep, Ha3HaunM nocneoBaTelbHYHO NPOBEPKY MO BCEM MeToAaM A/1A CMNCKa
networkList:

(als_sw) #configure
(als_sw) (configure) #aaa authentication login networkList tacacs radius local
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Takas HacTpolika npmBeseT K cnegyroliemMy 3¢ dekTy: cHayana BBeeHHbIA NOrVH U
naposb byzeT NnpoBepeH Ha HacTpoeHHbIX TACACS+-cepBepax. Ecav HY ognH 13
TACACS+-cepBepoB He OoTBeTU (U1 HU O4HOr0 CepBepa He HacTPOoeHO), MpoBepkKa
NPOAO/IKMNTCA Ha BCex HacTpoeHHbIX RADIUS-cepsepax. Ecnv H1 oanH 13 RADIUS-
cepBepoB He OTBETWA (UM OHW He HAaCTPOeHbI), NpoBepKa byeT npomnsseseHa no
nokanbHoW 6a3e nosib3oBatesniell. B cnyyae nonyyeHvs oteeta Ha 1t060M 3Tarne
(OTpnLIATENBHOMO UM NMOJIOXKUTENIbHOI0) NPOBEpPKa NpeKpaLlaeTcs.

BTropasi Tabnmua nokasbiBaeT, Kako MeToZ NPOBePKM YCTAHOBEH A/151 MapOos
KoMaHAbl enable. 3Ta KOMaHAa NCNoNb3yeTcs ANS NOBbILLEHUS NPUBUAETAiA
nosib3oBaTensamMu ¢ ypoBHeM gocTtyrna Read Only. To ecTb nonb3oBaTeib MOXeT
BOWMTW KaK rocTb, @ 3aTem BBeCTU crieyuanbHyo komaHay enable, nocne yero
BBECTM BEPHbI/i Naposib NOBbILLIEHUSI MPUBUAEMNIA 1 MONYYUTL NpPaBa
agMUHUCTpaTopa.

MeToz npoBepku Naponst B komaHze enable moxeT npuHMMaTh cnegyroLyme
3HaYeHus:

* Nnone — He NPOoBepATb Naposib. B 3ToM ciyyae BBeAeHHbIN Naposib He byaeT
NpoBepATLCA, N060M NONb30BaTEIb CMOXET NONYUNTb NPUBUIErNN
aAMUHUCTPATOPa;

* enable — naponb NpoBepsieTcs N0KaNbHO U 3a4aeTcs B KOHGUrypaumm
KoMMyTaTopa. Mo yMon4aHuMIo naposib NMyCcTom, TO eCTb 060N roCTb MOXEeT
NONYyYNTb NPUBUIETN aAMUHUCTPATOPA;

* radius — Ans NpoBepKy Napons KOMMyTaTop byaeT obpalLaTbes K
HacTpoeHHbIM RADIUS-cepBepam co cneumanbHbIM 3anpoCcoM NpoBepKy
pa3peLueHns noBblLLeHNs NPUBUIErni;

* tacacs — A9 NpoBepKM Napoist KOMMyTaTop byaeT obpallaTbCs K
HacTpoeHHbIM TACACS+-cepBepam Co creLpmanbHbiM 3aNpoCcoM NPOBEPKN
pa3speLLeHnNs NoBblLLEeHNS NMPUBUIETUIA.

Cnocob npoBepku nNapons enable MOXHO CMeHUTb KOMaHAO:

(als_sw) #configure
(als_sw) (configure) #aaa authentication enable <default|<list name>> <method> [
<method>]
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* default — cnmncok goctyna no yMonvaHuio (4159 Bcex coeVHeHN 3TO
cnucok enablelList);

* <list name> — 1Ms paHHee CO34aHHOro CAuncka JocTyna;

* <method> — oAnH 13 METOA0B NPOBEPKM NOTMHA 1 NAPONS,
nepeyncieHHbIX Bbllle. MeTo40B MOXHO yKa3aTb HECKONbKO.

CocTosiHVEe MO YMOJTYaHWIO YCTaHOBNEHO B MeTo/ enable, To ecTb BBeZieHHbI
naposb byzAeT CPaBHMBATLCA C COXPaHEHHbIM B KOHGUIypaLnm KomMyTaTopa
naponem.

CaM NnokanbHbIA Napo/b MOXHO 3ajaTb B KOHGUTypaLm KOMMyTaTopa KOMaHA0i:

(als_sw) #enable password <password> [encrypted]

®nar encrypted ykasbiBaeT Ha TO, UTO NMaposib bbls1 BBeAeH B 3alLMGPOBaHHOM
BUZe, TaK Xe Kak 1 Npu Co34aHnm nonb3oBaTtenen. MprmMep ycTaHOBKMU:

(als_sw) #enable password "SuperEnablePassword_saved"

TpeTbs Tabnunua 3agaeT cooTBeTCTBME NPOTOKON0B BX0oAa (COM, Telnet, SSH) v
CNWCKOB AocCTyna. a5 pa3HbIX MPOTOKON0B MOXHO YCTaHOBUTb Pa3nnyHble CrNCKY
AOCTYMa, B TOM YNC/e U C034aTb COBCTBEHHbIE.

Pa6oTa co cnuckamm gocTtyna

Cnncok Aoctyna CoAep>XnT CMCOK MeTOZOB NPOBepPKU ayTeHTUdMKauumm (none,
local, radius, tacacs) n MOXeT 6bITb MPYMeEHeH K onpejeneHHOMY TUMy
nogkntodeHuns (COM, telnet, SSH). Cnncok focTyna Ha3HayaeTCs KaxXAoMy U3 SBHO,
B COOTBETCTBYIOLLEM KOHTeKCTe.
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LWar 1. MpocmoTp TeKyLiero COCTOAHUA CNUCKOB A0CTyNna U MeToA0B
npoBepKun

TekylLee COCTOSIHME MOXHO y3HaTb KOMaHAOM:

(als_sw) #show authentication methods
Login Authentication Method Lists

defaultlList : local
networkList : local

enablelist . enable

Line Login Method List Enable Method List
Console defaultList enablelist

Telnet networkList enablelist

Ssh networkList enablelist

N3 3Tnx Tabnauy BUAHO, 4YTO Ans Bxoga no COM-nopTy (Console) ncrnonb3syetcs
cnucok goctyna defaultList, metos nposepku koToporo "local". Ansa yaaneHHbIX
coeanHeHunin no Telnet n Ssh ncnonb3yeTcsa cnncok goctyna networkList, metoz
nposepkun koToporo Takxe "local". Ans Bcex Tpex npoTokonos (COM, Telnet, SSH)
ANS MPOBEPKU Mapons KOMaHAbl NOBbILLEHWS NPUBUAETIA MCNONb3YeTCs CANCoK
pocrtyna enableList, MmeToz npoBepky KOTOPOro yctaHoB/eH B enable, To ecTb
NoKanbHasa Nposepka Napons, 3a4aHHOro KoHGurypauyuen.

Mo ymonyaHwuio cepsepa RADIUS n TACACS+ He nCnonb3yroTcs.
War 2. Co3aaHune nosb3oBaTe/IbCKOro cCNuMcka AocTtyna

[na co3faHma HOBOIO Crvcka A40CTyrMa NCNoNb3yeTcd KoOMaHA4a:

(als_sw) #configure
(als_sw) (configure) #aaa authentication login ulLoginlList local
(als_sw) (configure) #aaa authentication enable uEnablelList enable

B faHHOM C/lyyae Mbl CO34aJ1M HOBbIW CAWCOK JOCTyNa € MMeHeM uLoginList u
Ha3Ha4YMNM MeTOZ NPOBEPKY N0T1MHA U Naponsa Npu Bxoe nonb3osaTenein B local.
Takxe 6b1/1 CO34aH CANCOK AOCTYNa A8 NPOBEPKY Mapoas KOMaHAbl NOBbILIEHVS
npmswunern ¢ imeHem uEnableList n yctaHoBneH meToz npoBepkn Napons
enable, To ecTb NpoBepka bygeT ATK MO HACTPOEHHOMY B KOHGUTypaLyun Naposto.
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LWar 3. HasHaueHue cnucKa AocTyna

Ana Toro YTObbI CNNCOK A40CTyna 3apa60Tan, €ro Hy>XHO Ha3Ha4NTb A/
MPOTOKOJ/10B BXO4a KOMaHAaMW:

(als_sw) #configure

(als_sw) (configure) #line console

(als_sw) (configure) (line) #login authentication uLoginList
(als_sw) (configure) (line) #enable authentication uEnablelist
(als_sw) (configure) (line) #exit

(als_sw) (configure) #line telnet

(als_sw) (configure) (telnet) #login authentication ulLoginlList
(als_sw) (configure) (telnet) #enable authentication uEnablelist
(als_sw) (configure) (telnet) #exit

(als_sw) (configure) #line ssh

(als_sw) (configure) (ssh) #login authentication ulLoginList
(als_sw) (configure) (ssh) #enable authentication uEnablelList
(als_sw) (configure) (ssh) #exit

(als_sw) (configure) #exit

B 3Tnx Tpex 610kax Mbl A1 BCeX NPOTOKOJIOB BXOAa HAa3HaUMAM CMUCOK AOCTyra
uLoginList (215 nposepkn Bxoga) n cnncok uEnableList (415 nposepky napons

KOMaHAbIHOBbHUGHMHIWpMBMﬂGFMM)

Mocne 3TUX KOMaHZ COCTOsAAHME CMUCKOB A0CTyNa byAeT cegytoLLee:

(als sw) #show authentication methods
Login Authentication Method Lists

defaultlList : local
networkList . local
uLoginList : local

Enable Authentication Method Lists

enablelList . enable

uEnablelist : enable

Line Login Method List Enable Method List
Console wuloginList uEnablelist

Telnet ulLoginList uEnablelist

Ssh uLoginList uEnablelist
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HacTpouka kommyTaTopa ansa ncnonb3sosaHusa RADIUS-cepBepa

RADIUS (aHrn. Remote Authentication in Dial-In User Service) — ceTeBow NpoTOKO,
KOTOPbIi 0becneynBaeT LLeHTPann30BaHHYK ayTeHTUOMKALMIO, aBTOPU3ALMIO 1
yyeT NCMOJIb30BaHKS CeTEBbIX CEPBMCOB. DTOT NPOTOKO TaKXKe NCNOoNb3yeTcs ANs
cnucTeM Tapudurkaumn.

LWar 1. YkasaHwue IP-agpeca cepBepa

KomaHga co3gaHuna RADIUS-cepBepa B 06LLeM BUAe BbIrSANT CnelyroLwm
obpasom:

(als_sw) #configure
(als_sw) (configure) #radius server host auth <server address> [name <name> [por
t <port>]]

Ana kaxgoro RADIUS-cepBepa noMumo IP-agpeca MOXHO yKa3aTb ero MMs n
HecTaHZapTHbIM NopT. Ecin napameTpbl OnyLLUeHbl, UMS MPUHNMAETCA PaBHbIM
"Default-RADIUS-Server", a Homep nopta — 1812.

Co3pgaanm Hoeblh RADIUS-cepBep:

(als_sw) #configure
(als_sw) (configure) #radius server host auth 172.17.1.100 name "Main"

CepBepoB RADIUS moxeT 6bITb YKa3aHO HECKOIbKO (40 3), B 3TOM C/yyae
KOMMYTaTOp Npu NpoBepKe I0rviHa 1 Napossa byaeT obpallaTbcsa B MOpsaake
npuopuTteTa K kaxaomy cepsepy RADIUS, noka He nonyyut oTtseT. B ciiyuae
NonyYeHUs paspeLleHns Uan 3anpeTta ayTeHTUGUKaLmm oT cepBepa, OCTalibHble
cepBepbl ONpaLLVBaTLCS He byayT.

[lo6aBu1M elLie OAVH CepBep C yKasaHWeM HecTaHAapTHOro nopTa:

(als_sw) #configure
(als_sw) (configure) #radius server host auth 172.17.1.111 port 18337
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Takxe eCTb BO3MOXHOCTb Ha3Ha4nTb 0CHOBHOM RADIUS-cepBep KOMaHZOW:

(als_sw) #configure
(als_sw) (configure) #radius server primary 172.17.1.111

OcHoBHoWM RADIUS-cepBep byaeT onpallunBaTbCA NepBbiM, @ 3aTeM BCe OCTaJibHble,
eC/ OHW eCTb, B Nopsjke nx gobasneHns B KOHGUrypauyuio.

LWar 2. YkasaHue Kno4da wndppoBaHua AN o6MeHa AaHHbIMU MeXay
KOMMYTaTOPOM M cepBepoMm

3ajafnM KoY, KOTOPbIN ByeT NCN0/Ib30BaThCs B NpoLecce o6MeHa JaHHbIMN
Mexay kommytatopom 1 RADIUS-cepBepoMm:

(als_sw) #configure

(als_sw) (configure) #radius server key auth 172.16.67.39
Enter secret (16 characters max):*****%

Re-enter secret:******

BBezeHHbIN KoY B Noe secret Ao/KeH coBnagaTb C KNHOYOM, KOTOPbIN
yKa3blBaeTca B KOHPUrypaumm Ha cepaepe RADIUS. 3TOT K/1tOY rapaHTUpPYeT, UTo
nepesaHHble JaHHble 6yAyT 3aLMLLEHbI.

LWar 3. BkatoyeHe npoBepKn N10rMHa U Naposs nosibsoBaTesiei € MOMOLLbIO
cepsepa RADIUS

ANsa BKIHOYEHWS NPOBEPKN IOTVHA U Naposia Ha cepeepe RADIUS Heobxoanmo
A,06aBNTb MeTOZ MPOBEpPKY B OnpeseneHHbI CN1McoK AocTyna:

(als_sw) #configure
(als_sw) (configure) #aaa authentication login networklList radius
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B faHHOM cnyyae Mbl 415 Crivcka AocTyna ¢ uMmeHem networkList (no ymonyaHuto
OH MCNoNb3yeTcsa AN A40CTyna no npotokonam Telnet n SSH) npumeHnnn metoz
nposepku "radius". 3TO 3HAUUT, UTO NPU NOAKIHOYEHNN NONb30BaTeNeN No
npoTokony Telnet nan SSH npoBepka NorvHa 1 Naponsa byzaeT NpoBOANTCS
KOMMYTaTOpPOM Ha HacTpoeHHbIX RADIUS-cepBepax.

Lar 4. BkatoyeHMe npoBepKn Naposis KoMaHAbl NOBbILLEHWSA NPUBUIETUA C
nomolybio cepsepa RADIUS

ANsa BKIKOUEHUS NPOBEPKM Napoas KOMaHAbl NOBbILWeHVsA npuBunernii enable Ha
RADIUS-cepBepe HeobxoAMMO f06aBUTb MeTOJ NPOBEePKU B onpesesieHHbIA CrnCcoK
Aaocryna:

(als_sw) #configure
(als_sw) (configure) #aaa authentication enable enablelList radius

B AaHHOM cnyyae Mbl Ans crincka goctyna enableList npymeHnnn metos nposepkn
"radius". Mpw NonbITKe NOBLILIEHWA NPUBUIErIA NPOBepKa Napons byaet
NPOBOANTLCA KOMMYTAaTOPOM Ha HacTpoeHHbIX RADIUS-cepBepax. BaxxHo
OTMEeTUTb, UTO AN KOPPeKTHOM nposBepky Ha RADUIS-cepBepe fo/ixeH bbITb
HacTpoeH nosb3oBaTtesb $enab15$ c atpubyTom Service-Type, paBHbIM
Administrative-User. [1aposib 3Toro nosib3osatens n byzeTt naponem KOMaHZbl
NOBbILLIEHVA NPUBUIETNN.

HacTpouka kommyTaTopa ansa ncnonb3sosaHusa TACACS+-cepBepa
TACACS+ (aHrn. Terminal Access Controller Access Control System plus) —
NPOTOKON yNpaBAeHUs 40CTYNOM, pe3ynbTaT yCOBepLIEeHCTBOBAHMS MPOTOKONA
TACACS.

LWar 1. HacTpoiika cepsepa TACACS+

Ana cospganunsa cepsepa TACACS+ 1cnosib3yeTcd KoMaHaa:

(als_sw) #configure

(als_sw) (configure) #tacacs-server host 172.16.67.39
(als_sw) (configure) (Tacacs) #key qwerty

(als_sw) (configure) (Tacacs) #priority 32
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B aaHHOM npumMepe 6611 co3aaH TACACS+-cepBep ¢ agpecom 172.16.67.39,
CeKpeTHbI KoY A/151 3TOro cepBepa bbin ycTaHOBEH B "gwerty", a npuopuTeT
ycTaHoB/ieH B 32. lNMpuoputetr TACACS+-cepBepa MOXeT NpnHMMaTh 3HayeHus oT 0
£,0 65535, npyi 3TOM cepBep C HAMEHbLLUNM 3HaYeHMEM MPUOpPUTETa CUMUTAETCA
Havbonee npuoputeTHbiM. CepBepoB TACACS+ MOXeT 6bITb YKa3aHO HECKOJIbKO
(80 5), B 3TOM C/ly4ae KOMMYTATOp Npv NpoBepKe N0ornMHa 1 napons byaet
obpallaTbCa B nMopsigke npuoputeTa K kaxgomy cepsepy TACACS+, noka He
NoNy4YnT OTBET. B Clyyae nonyyeHns paspeLLeHmns Ui 3anpeta ayTeHTudumkaumm
OT CepBepa, OCTa/IbHble CepBepbl OMNpaLUnBaThCA He ByayT.

War 2. BknioueHune nornposaHua CLI-komaHpg (Spy Log) Ha cepBep TACACS+
(onUuMoHaNbHO)

Ha kommyTaTope ecTb AONONHUTeNbHAA QYHKLMSA, KOTOPas 3ak1to4aeTcs B
oTnpaBke BBeAeHHbIX Ha KomMyTaTope CLI-komaHa Ha cepBep TACACS+.
BBeseHHble KOMaHAbl OTNpaBAAtoTCcsa B coobLyeHnax TACACS+ Accounting. Kpome
TOro, KOMMYTaTOp OTMPaBAAeT COObLLEeHUS O BXOAE U BbIXOAe No/ib30BaTeseln.

[na BkoYeHns OTrpaBKW TakKnX COO6LL|,€HI/IFI MCroJib3yeTcd KOMaHAa:

(als_sw) (configure) (Tacacs) #accounting

KomaHaa BBOAMTCS B KOHTEKCTE HAaCTPOMKM KOHKpeTHoro cepeepa TACACS+. Mocne
BbIMNO/IHEHVISI KOMaH/Abl COObLLEeHNSA HauMHatoT nepejaBatbcs Ha TACACS+-cepsep.

LWar 3. BksiloueHne npoBepKU /IOFMHA N Naposisl Nonb3oBaTeneil ¢ NoOMOoLLbIo
cepBepa TACACS+

[Ana npoBepku IOTMHA 1 Napons nosb3oBaTtenen Ha cepepe TACACS+
HeobxoAMMO J06aBUTb METOZ NPOBepPKY B ONpejeneHHbl CrMcoK A40oCTyna:

(als_sw) #configure
(als_sw) (configure) #aaa authentication login networkList tacacs
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B faHHOM cnyyae Mbl 415 Crivcka AocTyna ¢ uMmeHem networkList (no ymonyaHuto
OH 1cnonb3yeTca ansa goctyna no Telnet v SSH) npyMeHnnn meToz NnpoBepkun
"tacacs". 3To 3HaUUT, YTO NPU NOAKNHOUEHNI MOJIb30BaTeNe no npotokony Telnet
nnn SSH nposepka fiorvHa 1 Napons byaet NPpoOBOANTCA KOMMYTaTOPOM Ha
TACACS+-cepBepe.

Lar 4. BkatoyeHMe npoBepKn Naposis KoMaHAbl NOBbILLEHWSA NPUBUIETUA C
nomolybio cepsepa TACACS+

Ana npoBepkn Napons KOMaHAbl NOBbILLIEHWA npvBuaernin Ha cepeepe TACACS+
HeobXxoAMMO 406aBUTb MeTO/ NPOBEPKN B ornpeseneHHbI CNCoK A0CTyna:

(als_sw) #configure
(als_sw) (configure) #aaa authentication enable enablelList tacacs

B faHHOM Cnyyae Mbl 415 CrKcKa AoCTyna ¢ MeHem enableList npyMmeHnnn metog,
npoBepku "tacacs". 3TO 3HAUUT, UTO NPU NOMbITKE MNOBbLILLEHNSA NPUBUNETNI
npoBepka Napons byget NpoBoANTCS KOMMyTaTopoM Ha TACACS+-cepBepe. BaxHo
OTMETUTb, UTO A1 KOPPEKTHOM NPOBEPKM Naponsd KoMaHAbl enable Ha
TACACS+-cepBepe f0/1KeH bblTb HACTPOEH NpuBUaernpoBaHHbli (priv-lvl = 15)
nosnb3oBaTtenb $enab15$, ero naponb 1 byseT NnaposeM KOMaHZbl NOBbILLEHUS
npuBUaernn.

3.3 TuinoBble BOMNMPOCHI N OLLINGKUN

PaccmoTpuM 06LLyto cxemy paboTbl MPOBEPKM I0TMHA 1 Maposi Noib30BaTens.
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KoHdurypaumsi kommyTaTopa 418 4aHHOM0 NpuMepa:

network parms 172.17.1.1 255.255.0.0 0.0.0.0
network mgmt_vlan 1

configure
aaa authentication login "networkList" tacacs radius

tacacs-

server

key encrypted

exit

radius
radius
radius
radius
radius
exit

server
server
server
server
server

host 172.17.40.52
9245...b7f5

host auth 172.17.35.87 name server1

key auth 172.17.35.87 encrypted 20b1...f50e
primary 172.17.35.87

host auth 172.17.14.48 name server2

key auth 172.17.14.48 encrypted 0944...a0f4

ANNHHBIE CTPOKM WNGPOBaHHbLIX KJIHOUelr onyLLeHbl B nNpuMepe. Obpatute
BHVMaHWe, YTo A8 KOHCO/IbHOTo BXoga (COM) cnvcok AoCTyna oCTaB/ieH Mno
ymonuyanuto defaultList, B Hem ykasaH ogmH meTog: "local". 3Ta HacTpoiika He
oTobpaxaeTcsa B KOHPUrypaumn.

CxeManposemeAnﬂAaHHoroanMepa
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MNoakntoueHwve:

Console (COM)

o

!

Crnncok goctyna

JlornH n

naposib NoNb30BaTesd

!

.

MoaxkntoueHwve:

Telnet

MNoakntoueHve:

SSH

!

Crnincok goctyna

defaultList networkList
MeTog 1: MeTtog 1: MeTog 2:
local tacacs radius
HacTpoeHHble TACACS + RADIUS RADIUS
Ha KOMMyTaTope Cepeep 1 Cepep 1 Cengen 2
rnoJsib3oBaTenu (HepocTyneH) (HepocTyneH) pBep

I d

Pe3ynbTat nposepku
Pa3peLueH | 3anpeLyéH

PrncyHok 13. O6Lasn cxema NpoxXoXAeHnsa NpoBepkn N0rnMHa 1 napons
Nnosb30BaTess

Ha saHHoOI cxeMe 1306paxkeH 06LLMIA Xo4 NpoBepku. MpociesiM NpoBepKy NOrMHa
1 Napons Ha npuMepe:
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* 0Jib30BaTeNb BXOAUT NO NPOTOoKoy Telnet Ha KOMMyTaTOP;

e ans npotokona Telnet HazHauveH cnmncok goctyna networkList, B koTopom
yKa3aHo ABa MeToza nposepku: "tacacs" n "radius";

* nepBbIM byaeT onpolueH cepeep TACACS+ ("TACACS+ Cepsep 1" Ha cxeme,
agpec 172.17.40.52 B KoHdurypaumm). B npumepe 3TOT cepBep HeAOCTYrMeH,
N NpoBepka byaeT NPOoAo/KeHa (O4HO3HAUHbIV pe3yNbTaT He NoJyyYeH);

* BTOpbIM byaeT onpolleH cepaep RADIUS ("RADIUS Cepsep 1" Ha cxeme,
agpec 172.17.35.87 B koHbuUrypauumm). B nprimepe 3T0T cepBep Takxe
HeZOCTyreH, 1 MpoBepKa byaeT NPOoAOIKEHa;

* TpeTbuM ByaeT onpolueH cnepytowmin cepsep RADIUS ("RADIUS Cepsep 2"
Ha cxeme, agpec 172.17.14.48 B koHpUrypauwmm). Cepsep AOCTYMeH, 1 OTBeT,
KOTOPbI OH AacT, byAeT onpeAensaTb YCNeLHOCTb BXOa Nob30BaTens.

PaccMoTpuM eLle o4unH npumep:

* Nonb30BaTeNb NOAKIYAETCA K KOMMyTaTopy no COM-nopTy;

* QNS 3TOrO TWMNa BXoAa HasHauyeH cnuncok goctyna defaultList, B koTopom
BCero oauH metoz nposepkn — "local";

* BBeZeHHbI Mofb30BaTeNeM JI0MMH 1 Napob NPOBepPseTcs Mo I0KaAbHOM
6a3e nonb3oBaTenelr Ha KOMMyTaTope;

* eCnv Nonb3oBaTeNb HalgeH B KOHGUrypaLmm KoMmyTaTopa, v
NoNb30BaTeNb BBE/ BEPHbIN Naposib — AOCTyN byzeT paspeLueH. B
NPOTUBHOM C/lydae J0CTyn ByaeT 3anpeLleH.
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rNIABA 4. YIIPAB/IEHVE UHTEP®ENCAMU

4.1 HacTtpoiika

HacTpoiika nHtep¢ericoB ocyLLEecTBNAETCA B OTAE/IbHOM KOHTEKCTe (nogpobHee o
KOHTeKCTax YntanTe B rnaee "KoHuenuun koHGuryprposaHua"). Jltobble
HaCTPOWNKN NHTepdericOB MOXHO BbINMONHUTL KaK A1 O4HOrOo, Tak v A1
HeCKONbKMX NHTepdelcoB.

ANA HaCTPOMKM OAHOIO MHTepdenca NCNOoNb3yeTCa CNeyroLLnii BXO B KOHTEKCT:

(als_sw) #configure
(als_sw) (configure) #interface <slot>/<port>
(als_sw) (configure) (interface <slot>/<port>) #

* <slot> — ¢u3mnueckoe yctpoincTso (0) nam nornyeckoe B Habope LAG (1);
* <port> — Homep VHTepdeica.

ANa HAaCTPOMKM HECKONBbKUX MHTepderncoB NCnob3yeTcs 3anaTtas (,) Ans
nepeyncneHns MHTepdencos 1 geduc (-) 4Na ykasaHus gmanasoHa nHTepdencos.
BO3MOXHO NCNO/Ib30BaTb KOMOBUHNPOBAHHBIN BapUAHT, Kak MOKa3aHOo HUXe:

(als_sw) #configure
(als_sw) (configure) #interface 0/1,0/4,0/6-0/8,0/10
(als_sw) (configure) (interface 0/1,0/4,0/6-0/8,0/10) #

Bo Bcex nocnegyomx nprumMepax KOMaHz UCnonb3yeTcs nepsblid HTepdenc.
BbinonHeHe KOMaHA Ha MPoV3BO/IbHOM Habope NHTepdencoB NAEHTUYHA Mo
AeViCTBMIO BbIMOJIHEHMIO KOMAaHZ Ha KaxAoM nHtepdeiice 13 Habopa no
OTAENBbHOCTU N CNYXUT AN YA06CTBA HACTPOVIKM.

BbiK/IlOUEeHUe N BK/IlDYeHue
NHTepdelic nmeer 2 cTaTtyca:

* AAMUHNCTPATUBHbIN — HAaCTPOeHHbIN B KOHPUrypauum (Enabled/Disabled);
* onepaTvBHbIN — daKTnUeckoe cocTosHme nnHka (Up/Down).
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Echv nHtepdeinc oTknoueH agMUHNCTPATUBHO, NVHK BCerga byaet B COCTOAHUN
Down.

BbiknloueHue uHTepdeiica

(als_sw) (configure) (interface @/1) #shutdown

BknitoueHue nHtepdeiica

(als_sw) (configure) (interface ©0/1) #no shutdown

YnpaBneHue napamMmeTpamMu nepegauu

Auto Negotiation — 3To npoLecc aBTOMaTUYECKOro onpejeneHns napaMmeTpos
nepezauu, TakMx Kak CKOPOCTb 1 pexuM aynaekca. Mo ymonyaHuio Auto
Negotiation BktOUeH Ha Bcex HTepdelicax kommyTaTopa.

LWar 1. BeikntoveHune Auto Negotiation

(als_sw) (configure) (interface @/1) #no auto-negotiate

Lar 2. HacTpolika CKOPOCTU U peXXxnMma gynsekca

(als_sw) (configure) (interface @/1) #speed <speed> (half-duplex|full-duplex)

3HaveHUsaMY napameTpsbl <speed> moryT 6bITb 10, 100, 1000 (M6UT/C). ECin
busnyecknin nHTepderc He NoAAepPXMBaAET yYKa3zaHHY CKOPOCTb, NPV BBOAE
KOMaHAbl byseT BbiBeZeHa owmnbka. AHanorMyHasa cMTyaumss MoXeT BO3HUKHYTb
npuv nonbITke ycTaHoBUTb pexx1m 1000 half-duplex, nockonbky nonyaynnexkc He
noaaepxmeaeTtca Ana ckopoctu 1000 MéuT/c.
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BkntoyeHmue Auto Negotiation

(als_sw) (configure) (interface @/1) #auto-negotiate

Mpwn BkAtoveHUK Auto Negotiation HAaCTPOVKK CKOPOCTU N pexmMa gynaekca Ha
NHTepderice cbpacbIBatOTCS.

HacTtponka MTU Ha nHTepdoeiice

MapameTp Maximum Transmission Unit (MTU) onpeaenset MakcManbHbI pasmep
Kagpa Ethernet B 6aiTax, KOTOpbI MOXeT 6bITb NepejaH NHTepdencomM. 3HaueHne
MTU no ymonyaHuo (OHO Xe MUHMManbHoe) — 1518 6aiT. MakcnmanbHoe
3HauveHne MTU — 9216 6ainT. YBennueHne MTU MoxeT 6bITb HEOH6XOAMMO ANS
nepezayun 60bLUMX KaZPOB MO TexHonorum jJumbo Frame.

Hactpoiika MTU

[na HasHadeHra MTU ncnonb3yeTtcsa KOMaHja:

(als_sw) (configure) (interface 0/1) #mtu 2000

YctaHoBKa MTU no ymonyaHuio

Ansa Bo3BpaweHns MTU Ha nHtepdelice B 3HaueHMe No YMONYaHUIO NCMOJb3YyeTCs
KoMaHza:

(als_sw) (configure) (interface 0/1) #no mtu

HacTpowka onucaHusa nHtepdeiicos

Kaxxgomy nHTepdericy MOXHO Ha3HauYnUTb OMMCaHVe, KOTOpOe MOXeT CoAepXaTb
AOMOJIHUTENBbHYIO MHOPMaLMIO 06 nHTepdelice.
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Ans pobaBneHns onncaHns UCMonb3yeTcs ceaytoLlast KoMaHAaa:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#interface
(interface
(interface
#interface
(interface
(interface
#interface
(interface
(interface
#exit

0/1

0/1) #description "Customer 068834"
0/1) #exit

0/10

0/10) #description "000 Buka"

0/10) #exit

0/28

0/28) #description "Uplink to aggregation"
0/28) #exit

OnvicaHne nHTepdenca MoXeT bbITb A/IMHON A0 64 CUMBONOB, pPa3peLleHo
MCNONb30BaTh Nt06bIE CUMBOJIbI, KPOMeE KaBblveK. ECin B CTpoke onvcaHus
NMEeITCA CUMBO/IbI, OT/INYHBIE OT NTATUHCKNX BYKB U LINdp, HE0H6X04MMO BBOANUTL
CTPOKY OMMNCaHNS B KaBblYKax.
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MpocMmoTp onucaHus nHTepdelicoB

Ans NPOCMOTpPa onmMcaHmaA rno Bcem I/IHTGp(I)QI7IC8M MCNoJ1b3yeTcd KOMaHaa:

(als_sw) #show port description all

Interface Status Link Description
0/1 Enable Up Customer 068334
0/2 Disable Down

0/3 Disable Down

0/4 Disable Down

0/5 Disable Down

0/6 Disable Down

Q/7 Disable Down

0/8 Disable Down

0/9 Enable Down

0/10 Enable Up 000 Buka
0/11 Enable Down

0/12 Enable Up

0/13 Disable Down

0/14 Disable Down

0/15 Disable Down

0/16 Disable Down

0/17 Disable Down

0/18 Disable Down

0/19 Disable Down

0/20 Disable Down

0/21 Disable Down

0/22 Enable Down

0/23 Enable Down

0/24 Enable Down

0/25 Disable Down

0/26 Disable Down

0/27 Enable Down

0/28 Enable Up Uplink to aggregation

[ns NpocMoTpa ONMCaHUs Mo KOHKPETHOMY MHTepdelicy He06X0AMMO BbIMONHUTL
KOMaHzy:

(als_sw) #show port description 0/10
Interface Status Link Description

0/10 Enable Up 000 Buka
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Yaanutb onucaHne nHTepderica MoXHO KOMaHZAOW:

(als_sw) #configure
(als_sw) (configure) #interface 0/18
(als_sw) (configure) (interface ©/18) #no description

HacTpowka megHbix SFP-TpaHcuBepoB

B cnyuae npumeHeHna megHoro SFP-TpaHcBepa MOXeT BO3HUKHYTL
HeobX0AMMOCTb HAaCTPONKM NapaMeTpPoB INHUY (HanpumMep, nepekatoyeHne
TpaHcvBepa B pexum 100 MéuT/c). Mo ymonyaHunio MmegHble SFP-TpaHcBepb!
paboTatoT B pexxmme 1000 MéwuT/c.

LWar 1. HacTtpoiika megHoro SFP-TpaHcuBepa gns pa6oTbl B pe>xkume 100
M6wuT/c c nogaep>xkoin Auto-negotiation

Ana HacTpoikn megHoro SFP-TpaHcmBepa ans paboTel Ha ckopocty 100 MéuT/c ¢
noaaep>xkonm Auto-negotiation He06xX0AVIMO BbIMOIHUTE KOMaHAY:

(als_sw) (configure) (interface 0/20) #sfp copper 100

War 2. HacTtpoiika megHoro SFP-TpaHcuBepa ansa pa6oTbl B peXxxume
10/100/1000 M6uT/c c noaaep>kKkou Auto-negotiation

Ansa HacTponkn MefHoro SFP-TpaHcmBepa Ans paboTtbl Ha ckopocTsax 10/100/1000
M6éwnT/c c nogaepxkoin Auto-negotiation HEO6XOANMO BbIMONHUTL KOMaHAY:

(als_sw) (configure) (interface 0/20) #sfp copper 1000
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LWar 3. HacTpoiika meaHoro SFP-TpaHcuBepa ansa pa6oTbl B pexxmme 100FD
6e3 Auto-negotiation

Heobxoammo BkIHOUNTE Noasaepxky SFP-Copper, oTKAOUNTL pexurm Auto-
negotiation n BkatounTb Nnogaep>xky 100 MéwuTt/c Full-duplex:

(als_sw) (configure) (interface ©/20) #sfp copper enable
(als_sw) (configure) (interface 0/20) #no sfp copper auto-negotiate
(als_sw) (configure) (interface 0/20) #sfp copper speed 100 full-duplex

4.2 MOHUTOPWVHT

MOHUTOPUHT MHTepdECOB OCYLLEeCTBNSETCA 13 KOPHEBOIO KOHTEKCTA.

NHdopmaumsa no Bcem nHtepdpericam
B 3aBMCMMOCTI OT MOAMdUKALIMM KOMMYTaTOpPa KONNYECTBO OTObpaxaeMblxX

NHTepdencoB MoXeT 6bITb pasnnYHbIM. st NprMepa HUXXe NCNoJib30Basncs
KOMMYTaTOp C BOCEMHaALAaTbo MHTepdencamu:

(als_sw) #show port all

Interface Status Autoneg Link Speed Uptime
0/1 Enable Enable Up 100FD 0d, 00:06:05
Q/2 Enable Enable Down None
0/3 Enable Enable Down None
0/4 Enable Enable Down None
0/5 Enable Enable Down None
0/6 Enable Enable Down None
Q/7 Enable Enable Down None
0/8 Enable Enable Down None
0/9 Enable Enable Down None
0/10 Enable Enable Down None
0/11 Enable Enable Down None
0/12 Enable Enable Down None
0/13 Enable Enable Down None
0/14 Enable Enable Down None
0/15 Enable Enable Down None
0/16 Enable Enable Down None
0/17 Enable Enable Down None
0/18 Enable Enable Down None
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MNocnegHnmMn B cnncke HTepdeincos nayt uplink-nHTepdencel kommyTaTopa.
Mona Tabnuubl:

* Interface — Homep VHTepdelica;

* Status — nokasblBaeT, BKJIOYEH WW BbIKIOYeH HTepdeiic B
KoH$Urypauum;

* Autoneg — nokasbiBaeT, BK/IFOUEeH UK BblK/toUeH pexxnm Auto Negotiation.
Bo3moxHble 3HaueHus: Enable — BkntoueH, Disable — BbikntoueH;

* Link — nokasbIBaeT Hannume Unm OTCyTCTBME CoeANHEHNSA. BO3MOXHbIe
3HaueHus: Up — coeimHeHMe ycTaHoBneHo, Down — coeaniHeHMe He
YyCTaHOB/IEHO;

* Speed — CKOPOCTb ¥ PeXuM Aynaekca yCTaHOBEHHOIO COeMHEHMS.
Bo3amMoxHble 3HaveHusa: 10HD, 10FD, 100HD, 100FD, 1000FD;

* Uptime — Bpems paboTbl nHTepdelica.

B HekoTOpbIX ciyvasx nHTepdenc MoxeT 6bITb 3a6/10KMPOBAH PA3ANYHbBIMA
cny>k6amu. B Takom cnyyae B none "Status" 6ygeT oTobpaxaTbCa NPUYMHA
610KV POBKMU:

* LBD Disabled — cnyx6a LBD obHapyxuna netsio 3a AaHHbIM HTepdencom;

* UDL Disabled — cnyx6a LBDUD o6Hapyuia ogHOHanpasneHHoe
coeAViHeHMe Ha JaHHOM nHTepdelice;

* DAI Disabled — cnyx6a DAI (Dynamic ARP Inspection) o6Hapyxwna
npeBblLLeH e pa3peLleHHoro Konmyecrtsa ARP-nakeToB Ha JaHHOM
nHTepoerice;

* LAG Disabled — nHtepderic apnaetca uneHom LAG, KOTOPbIA Obl
AAMUNHUCTPATUBHO OTK/IHOYEH.
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NHdopmaumsa 06 uHtepoeiice

MocMoTpeTb 3HaUeHUs CYETUMKOB NakeToB, Bpemsi paboTbl MHTepdeiica 1 Bpems
nocnesHero c6poca cCHeTYNKOB MOXHO KOMaHAOW:

(als_sw) #show interface 0/1
Interface 0/1

Packets Received Without Errors......... 55354

Packets Received With Error............. 0

Broadcast Packets Received.............. 0

Packets Transmitted Without Errors...... 21015564

Transmit Packet Errors...........c.c.oov... 0

Collision Frames........uuiiiinnneennnn. 0

Time Since Counters Last Cleared........ 1 days 19 hours 21 minutes 35 seconds
Uptime. .ottt et @ days @ hours @ minutes @ seconds
Last Link Status Change................. 07:11:41 ((UTC+0:00)) May 14 2015
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CyeTumMkKn nakeToB

MoApO6HYH CTaTUCTUKY MO NHTEePdEriCy MOXHO MOCMOTPETb KOMaHZAO0M:

(als_sw) #show interface ethernet 0/1
Interface 0/1

Total Packets Received (Octets).........
Total Packets Transmitted (Octets)......
Max Frame Size.........uiiiiiiinnennnnn.
Packets RX and TX
Packets RX and TX
Packets RX and TX
Packets RX and TX 256-511 Octets........
Packets RX and TX 512-1023 Octets.......
Packets RX and TX 1024-1518 Octets......
Total Packets Received Without Errors...
Unicast Packets Received................
Multicast Packets Received..............
Broadcast Packets Received..............
Total Packets Received with MAC Errors..
Jabbers Received..........cciiiiiinnn..
Fragments Received...............ccoun.
Undersize Received..........ccvivunn..
Alignment Errors.......... .. v,
FCS ErrorS. . et ieinineeeenennns
(0 1Y 7= o ol ¥ 13
Total Packets Transmitted Successfully..
Unicast Packets Transmitted.............

FCS ErrorS. . ettt inineeeenennns
Underrun Errors........ouiiiiininnennnnn
Rx Oversized........ciuiiiiiiinninnnnnnn
TX Oversized. ....vueee i iineeneennenns

Single Collision Frames.................
Multiple Collision Frames...............
Excessive Collision Frames..............
Port Membership Discards................
Time Since Counters Last Cleared........
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TecT Kabens

Ha kommyTtaTopax AJ/ICMTEK npegycmoTpeHa guarHocTmka kabens. B npumepe
HUXe nprBeeH BbIBOJ KOMaHAbI TeCcTa kabens, NoAkntoyYeHHOro K nHtepdericy 0/1,
ANVHOM 20 MeTpOB, C APYrov CTOPOHbLI KOTOPOro HeT akTUBHOIO 060pYyA0BaHUS:

(als_sw) #cablestatus 0/1
Cable StatusS.......viiiiiiiiiiiiiiiiiieennns Open
Failure Location

B nprimepe Huxe NpriBeseH BbIBOA KOMaHAbI TeCTa kKabens npu nposepke
NoAKIHYEHHOro K MHTepdelicy 0/1 paboTtocnocobHoro kabens gavHom 20 MeTpoB.,
C APYrovi CTOPOHbI KOTOPOro MOAK/IHOYEHO aKTUBHOE 060pyL0BaHMe:

(als_sw) #cablestatus 0/1
Cable StatusS. ... ittt ittt it Normal
Cable Length.. ..ottt 20m

B npmnmMmepe HXxe nprmeedeH BblBO4 KOMaH/Abl TECTA Kabens c KOPOTKM
3aMblKaHWeEM XWJi:

(als_sw) #cablestatus 0/1
Cable StatusS.....iiiiit ittt ittt Short
Failure Location........ccuiiiiiiiinneeennnnennn 12m

MexaH13M AMarHOCTUKN 0BHaPYXXN KOPOTKOE 3aMblKaHWe X1 Ha AnHe 12
MeTpOB.

82



Onpoc SFP moayneii

Ha kommyTtaTopax AJ/ICUTEK eCTb BO3MOXHOCTb MOAYUYUTb MHGOPMALMIO C MOAYNSA
SFP, ycTaHOBNEeHHOro B KOMMyTaTop. B 3aBucrmocT oT Trna SFP-moayna v
Hann4na y MOAYNS MNOAAEPXKKN MOHUTOPUHra (DDM), nnctuHrn nHndopmauymm o SFP-
MOZYNAX OT/INYAOTCA.

BbiBOA KOMaHAbI ans SFP-moayns 6e3 noaaepxkn DDM:

(als_sw) #show sfp information @/1

Vendor Part Serial Revision Da
te

ATOP AP-B53122-3CL20 SG53213500889 09
-09-11

Additional Information

Device Type : SFP
Calibration : Unknown
DDM Support : No
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BbiBOA KOMaHAbI 415t SFP-moayns ¢ noaaepxkon DDM:

(als_sw) #show sfp information @/1

Vendor Part Serial
te

OEM SFP-2ZX SZ5B170105
-05-10

Additional Information

Device Type : SFP

Calibration : External

DDM Support : Yes (SFF-8472)

Warnings RX Power Low

Alarms RX Power Low

Parameters Current High Alarm High Warning
Alarm

Temperature (C) 51.0000 80.0000 75.0000
.0000

Voltage (V) 3.2959 3.6000 3.5000
000

Bias (mA) 16.5440 90.0000 80.0000
000

TX Power (dBm) 3.1175 6.0000 5.0000
0002

RX Power (dBm) nan -6.7777 -7.5292
.2231
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F'MABA 5. ATPETAUNA KAHAJTOB

5.1 BBeaeHue B arperauuio KaHanoB

Arperauusa KaHanoB npeAHa3HaueHa Anst 06beANHEHNs HECKOIbKMX GU3MYECKNX
KaHafioB B OVH NOrnYecknii. MoxeT 6bITb CNONb30BaHa ANs:

* yBeNNYeHUs NPOMyCKHOW CNocobHOCTY;
* pe3epBUPOBaHUS GU3NYECKMX KAHA/IOB.

YBenuueHve nponyckHoM CocoBHOCTN JOCTUraeTCs 3a CYeT pacnpejeneHus
nakeToB Mexzay dnsnyeckumm nHTepdencamm B arpermpoBaHHOM KaHase. ObblYHO
pacnpegeneHe NpoucxoanT No NonsaM nepegaBaemoro nakerta, Hanpumep no MAC-
afpecy NCTOYHMKA AN Ha3HaveHMs. Takke NpaBuaio pacnpeieneHns MoxeT
dOopMMpPOBaATLCA HAa OCHOBE HECKOJIbKMX MOoel nakeTa, a Takxke AOMNONHUTENbHOM
nHGopmMaLnm, Takon Kak HoMep MHTepdeinca, C KOTOPOro NpuLLen Nakert.

Pe3epBnpoBaHyie AOCTUraeTcsa 3a CYeT TOro, YTO NnakeTbl pacnpeAensatoTcs TONbKO
Ha Te NHTepdeliCbl, y KOTOPbIX YCTaHOB/IEHA CBA3b C YAANeHHOW CTOPOHON. B
npocrenlem cinyyae CBA3b C YAA/IEHHOW CTOPOHOM onpeaenseTca No Halnumnio
NIVHKA. B 6osiee C/IOXKHOM C/lydae 1Cnonb3yTcsa cneynasnbHble NPoTOKObI,
KOTOpble YyCTaHaBAVBAOT CBA3b C YAa/IeHHOM CTOPOHOM nyTeM obMeHa naketamu. K
TakuMm npoTokonam oTHocuTcs LACP (Link Aggregation Control Protocol) —
MNPOTOKO/1 KOHTPOJIA arpernpoBaHHbIX MHTep$encos.

5.2 HacTpoiika arperaumm KaHanoB Ha KOMMYyTaTopax
ANNICNTEK

O6Lue NPpUHLMNbI KOHPUTYppPoOBaHUSA

B kommyTaTtopax A/ICMTEK BO3MOXHO €034aTb A0 8 NOrMyecknx MHTeppeincos, B
KaX bl N3 KOTOPbIX BO3MOXHO A06aBUTb 40 8 pusnyeckmnx nHTepdeincos AN
arperaumun. Echv Ha og4HOM 13 dr3nUecknx MHTepdencosB NponagaeT NHK, TO
Takon nHTepderic byaeT NCKTHYEH N3 pacnpeieneHns NakeTos, U BKIKOYEH B
pacrnpezeneHye ToNbKO Nocsie BOCCTaHOBNEHNSA NNHKA. bosiee MogpobHO faHHbI
MexaHM3M onuncaH B cTaHgapTe |IEEE 802.1ax.

B kommyTatopax AJICUTEK noggep>xxmBaeTtcs 6 anroputMoB 6alaHCUPOBKU
Tpaduvka. AIropnT™ BbIBMPAETCA B 3aBUCMOCTU OT apXUTEKTYpPbl CETU.
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HacTpowka arperauum

PaccMoTpmM HacTpoViky arperayum Ha KommyTtaTope 1 11 KomMmyTaTope 2,
coeguHaoLWwnx "L2 cetb 1" 1 "L2 ceTb 2". KoMmyTatopbl 1 1 2 NOAKIOYEHbI APYT K
Apyry yepes vHTepdencel 0/27, 0/28, koTopble cnegyeT 06beANHUTE B IOTMYeCcKnii
nHtepderic 1/1. Janee paccMOTpUM KOHOUTYypaLmo KOMMyTaTopa 1 no waram,
KoH$Urypauma koMmyTatopa 2 byaeT aHanormyHom.

01 0/27 0/27 01

L2 CETb 1 L2 CETb 2

KOMMYTATOP 1 KOMMYTATOP 2

0/2 0/28 0/28 0/2

PucyHok 14. MNMpumep arperaumy KaHanoB AN AByx L2-ceTei
LWar 1. CosgaHue arpernpoBaHHoOro nHTepgeiica

CoszaeM nornyeckuin nHTepderic ¢ nmeHem "bound0":

(als_sw) #configure
(als_sw) (configure) #port-channel "bound@"
(als_sw) (configure) #exit

Co3gaHHOMY VHTepdency AnHaMmnyecky HazHavyaeTcs HoMep U3 41arna3oHa
1/1-1/8. ¥Y3HaTb, KaKol HOMep NPUCBOEH NHTepdency, MOXHO C MOMOLLbHO
KOMaHZbl:

(als_sw) #show port-channel brief
Interface Name Link Trap Flag Type Active Ports

1/1 bound@ Down Enabled Dynamic

Kanany "bound0" npricsoeH HoMmep nHTepdenca 1/1.
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LWar 2. Jo6aBneHune ¢pusnyecknx nuHtTepdpericos B J1IOrmM4ecKnim

AobaBuM nHtepdencol 0/27 n 0/28 k nHTepdercy "bound0” 1/1:

(als_sw) #configure

(als_sw) (configure) #interface 0/27-0/28

(als_sw) (configure) (interface 0/27-0/28) #addport 1/1
(als_sw) (configure) (interface 0/27-0/28) #exit
(als_sw) (configure) #exit

LWar 3. HacTpoiika ctaTtn4yeckoi arperaumm (OnNUMOHaNbHO)

Mo ymonuaHuto LAG-nHTepdeiic paboTaet nog ynpasneHvem npotokona LACP.
B HEKOTOPbIX CUTYaLMSAX MOXET 6bITb HEOOXOANMO BPYUYHYHO YNPaBATb
arpermpoBaHHbIM KaHanoM. B 3Tol c1Tyaumy BO3MOXHO npeobpasosaTb LAG-
NHTepderc B cTaTUYecKuia.

Yka3biBaeM, uTo "boundQ" fonxeH ObITb CTaTU4YeCKUM nHTEpdencom:

(als_sw) #configure

(als_sw) (configure) #interface 1/1

(als_sw) (configure) (interface 1/1) #port-channel static
(als_sw) (configure) (interface 1/1) #exit

(als_sw) (configure) #exit

Lar 4. HacTpoiika anroputmMma 6anaHcMpoBKU Tpadpuka

YcTaHOBUM anroputm 6anaHcMpoBku Tpadurka 4na normyeckoro nHTepdeiica
"bound0" 1/1. Tpaduk byseT 6anaHcmpoBaTbcsa No MAC-agpecy nctouHmka, VLAN,
Ethertype n Homepy BxogsLiero ¢pusmyeckoro nHTepderica. Bce anroputmel

6anaHcMpoBkM Tpadurka npreeseHbl B Tabanue. No yMOa4aH1o NCNoNb3yeTcs
anroputm 3.

Homep anroputma Monga

1 Src MAC, VLAN, Ethertype, Interface

2 Dst MAC, VLAN, Ethertype, Interface
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3 Src/Dst MAC, VLAN, Ethertype,

Interface
4 Src IP, TCP/UDP L4 Port
5 Dst IP, TCP/UDP L4 Port
6 Src/Dst IP, TCP/UDP L4 Port

BbIbpaHHbIN anropyuTM 6anaHCcMpoBKn nmeeT Homep 1. AN ero yCTaHOBKU CIYXNT
KoMaHAa:

(als_sw) #configure

(als_sw) (configure) #interface 1/1

(als_sw) (configure) (interface 1/1) #port-channel load-balance 1
(als_sw) (configure) (interface 1/1) #exit

(als_sw) (configure) #exit

LWar 5. PaclunpeHHas HacTpolika 6anaHcupoBKM Tpadpmka

Mpy HEKOTOPbIX KOHPUTypauKrax ceTU BO3MOXHA CUTyaums, Korga Tpadumk nioxo
H6anaHcnpyeTca CTaHAAPTHBIMU anroputMamu (Hanpumep, xeww-epyHKLMA BCcerga
nMeeT YeTHOe 3HayeHune). B 3Tol cnTyaummn A4ONONHUTENBHO K BbIBOPY anropntMa
6anaHcMpoBKM TPadPrka MOXHO BKTHOUUTb PACLLUVPEHHbIN pexmnmM 6anaHCMpoBKY,
NCNONBb3YOLWNIA Apyrie CMeLLeHNA NCXOAHbIX JaHHbIX Xel-GyHKLUNN:

(als_sw) #configure
(als_sw) (configure) #interface 1/1

(als_sw) (configure) (interface 1/1) #port-channel load-balance advanced auto
(als_sw) (configure) (interface 1/1) #exit
(als_sw) (configure) #exit

Tenepb 06MeH Tpadurkom Mexay ceTamu "L2 ceTb 1" n "L2 ceTb 2" byseT NpoxXoAuTb
no AByM ¢U3MYECKMM KaHanaM, a CyMMapHas npornyckHas CnocobHOCTb MOXeT
AOCTUraTb CyMMapHOW MPOMYCKHOW COCOBHOCTN BCex pu3nyeckmnx MHTepdeincos B
COCTaBe arpernpoBaHHOro KaHana. BaxHo NoH1MMaTh, YTO peasibHoe MPOXOoXAeHMe
Tpapurka 3aBUCUT OT aNIrOPUTMa 6anaHCMPOBKM.
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'MABA 6. SEPKAJTINPOBAHWUE

6.1 BBegeHue B 3epKanimpoBaHue

3epkanMpoBaHue — aybanpoBaHve Tpadurka, MPOXOAALLEro Yepes OANH UIn
HeCKoNbKO NHTepdencoB, Ha nHTepderic-nonyyaTens.

3epkanupoBaHue NHTepdeicoB MOXET MOHAZ0OUTHCS B CEAYHOLLNX CUTYaLMNSX:
* NoAK/IOYeHVe aHaM3aTopa NakeToB A1 MONCKa HeMCNPaBHOCTEN B CeTU;

* NOAK/OYEHVEe CUCTEeM 0B6HaPYXXeHUs BTOPXKEHWNY ANS BbIABNEHNS
BpeAoHOCHOro Tpaduka.

6.2 3epkanvpoBaHue Ha kommyTaTopax AJICUTEK

Mpy KOHGUTYPMPOBaHUN 3epKaMPOBaHKA 3ajaeTca Habop nHTepdercos-
ncrouHmnkoB (MIRRORED mnun source), Tpaduk ¢ KOTOpbIX byAeT KONMpoBaTbCs Ha
nHtepoderic-nonyyatens (PROBE nnu destination). C nHTepdencoB-ncToUHNKOB
byAeT KONMPOBATbCA Kak BXOAALLNM, TaK U UCXOAALLMIA TpaduK.

Habop nHTepdelncoB-ncTouHNKOB 1 MHTepdec-nonyvaTeb 06 begNHSTCA B
Ceccuio 3epKannpoBaHus.

0/1 mirror source

0/25 uplink port D
<1 > *
K ...' 7

KOMMYTATOP

0/2 mirror destination
PucyHok 15. MexaH13M 3epKannpoBaHnsa
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HacTpoiika 3epkanupoBaHus
LWar 1. HactpanBaem nHtep¢eincbl-nctouHnkn (MIRRORED)

YKa3blBaeM OAVH NV HECKONBKO NHTepdencoB, BXOAALLMIA U UCXOAALLMIA TpaduUK C
KOTOpPbIX byAeT 3epKaIMpoBaThCs:

(als_sw) #configure
(als_sw) (configure) #monitor session 1 source interface 0/1

NHTepdelicaMn-UCTOYHNKaMM B OAHOI CeCCUn 3epKanpoBaHMsa MOTYT BbICTyNaThb
BCe UHTepdelicbl KOMMyTaTopa OAHOBPEMEHHO, KpOoMe NHTepdelica-nonyyartens.

LWar 2. HactpanBaem uHTep¢eiic-nonyyatenns (PROBE)

YKa3blBaeM oAvH nHTepdeinc, Ha KoTopbln Tpadurk byaeT KONMPOBaTLCHA CO BCeX
NHTepdencoB-NCTOYHNKOB:

(als_sw) (configure) #monitor session 1 destination interface 0/2

B o4HOI ceccnm 3epkannpoBaHns MOXeT BblTb HACTPOEH TONbKO OAMH nHTepdeic-
nosy4varesib.

LWar 3. Bk/1loueHme n BbiKJ/1lOUEeHue

[Na BKIKOUEHNSA ceccni 3epKannpoBaHnA NCMNOb3YyeTCA KOMaHA4a:

(als_sw) (configure) #monitor session 1 mode

Mocne BbINOAHEHWS 3TOM KOMaHAbl TPadUK (BXOAALLMIA N UCXOAALLMIA) C
nHtepgerica 0/1 byget konmposaTbCa Ha nHTepgenc 0/2.

N4 BblK/IFOYeHUA 3epKannpoBaHn4A HeO6XO,£I,I/IMO BbIMNOJ/IHNTb KOMaHAY:

(als_sw) (configure) #no monitor session 1 mode
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6.3 TuinoBble BOMPOCHI N OLLINGKUN

B: Cko/ibKO ceccuin 3epkanmpoBaHusa noggepxusaet AJ1C-24110LVT?
O: AJ1C-24110LVT nopsep>XmnBaeT fBe Ceccuy 3epkanripoBaHus.

B: BAnsatoT v HacTporiky Ha destination nHTepdeiice Ha 3epkanvpyembli Tpadunk?
O: Ja, BansatoT. Ha destination nHTepdence HexxenatenbHbl Apyrie HaCTPOMKN.

B: Kak cMeHUTb nHTepdenc-nonyyatens?
O: [ins smeHeHVs HTepdernca-nonyyarTens Heobxo4Mo cHavana yaananTb
cTapbll HTepdenc-nonyyaTesnb, 3aTeM Ha3HAYNTb HOBBIN.

Mprmep:

(als_sw) (configure) #no monitor session 1 destination
(als_sw) (configure) #monitor session 1 destination interface 0/11

B: Kak cMeHUTb Habop MHTepdEeNCcoB-MCTOYHNKOB Ha APYroin?
O: [ins usmeHeHUs Habopa NHTepdPerncoB-NCTOUYHNKOB HEOBXOANMO YAANNTb
NHTepdericbl 13 TekyLero Habopa 1 406aBUTbL HOBbIE.

MNprmep:

(als_sw) (configure) #no monitor session 1 source interface 0/1
(als_sw) (configure) #monitor session 1 source interface @/7

B: MOXHO 11 MOHUTOPUTb NaKeTbl C HECKONbKNX MHTEPdENCOB-UCTOUYHNKOB
(MIRRORED)?
O: [la, NpOCTO yKaxmTe BCe HeObXoAVMble NHTepdenchl.

MNprmep:

(als_sw) (configure) #monitor session 1 source interface 0/1-0/3,0/5
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F'MABA 7. SNMP

7.1 BBegeHne B SNMP

Simple Network Management Protocol (SNMP) — nHTepHeT-npoToKon Ans
ynpas/ieHuns ycTpocTeamun B IP-ceTax.

OCHOBHble y4acTHUKM 0bMeHa no npotokony SNMP:

* SNMP-areHT — IO, 3anyckaemMoe Ha yrnpaB/isieMOM YCTPOWCTBE;

* SNMP-meHepxep — MO, 3anyLieHHOe Ha KOHTPOJINPYIOLLLEM YCTPOUCTBE,
HanpumMmep cnctema ceteBoro ynpasneHus (Network Management System,
NMS).

SNMP-meHegxep no npotokosy SNMP MoxeT obpattatecs K SNMP-areHTam v
OCYLLeCTBAATbE MOHUTOPWHT X COCTOAHMA. Kpome Toro, npotokos SNMP rno3ssonser
N3MEHATb HaCTPONKM 06OPYyA0BaHMS.

Bcs MHGopmaums o cnocobe focTyrna K 060pyJ0BaHUIO CObpaHa B Tak Ha3blBaeMblX
MIB (Management Information Base), koTopble npeAcTaBasioT COO0N TEKCTOBYH
3anuck gepesa OID (Object IDentifier) — 3neMeHTOB, K KOTOPbIM BO3MOXHO
obpaLleHme rno npotokony SNMP.

7.2 SNMP Ha kommyTaTopax AJICUTEK

SNMP-areHT, paboTatomin Ha KOMMyTaTope, noaaep>xmsaet Bepcumt SNMP 1, 2(c)
3. Ana poctyna kK SNMP-areHTy KOMMyTaTopa HeobxoAnMo HacTpouTbe SNMP-
community ans Bepcuii SNMP 1 1 2c. SNMP-community BbICTynarT B ponu
CcBOeObpa3HbIX Naponemn ana fgoctyna k areHty. SNMP-community B 3anpocax SNMP
K areHTy npoBepsaeTca Npu KaX40M 3arnpoce 1 B COOTBETCTBUU C HVM BblAatOTCS
npaBa Ha BbIMNO/IHEHVE ornpeseneHHbIX onepaunii. Ansa goctyna K SNMP-areHTy
KoMMmyTaTopa no Bepcnyt SNMP 3 Heob6xoAMMa HacTpoKka TUMOB W KOYel
LWNPpPoBaHNA A1 OLHOIO UAU HECKOJIBKIX MOJib30BaTe el KOMMyTaTopa, a Takxe
ykasaHue Engine Id, koTopblil 6ygeT NCnonb30BaThCa ANA Nepejayn 3alymLLeHHbIX
AAHHbBIX MeXAY MEHEeAXePOM 1 areHTOM.

Pa3nnuatoT ABa ypOBHSA A0CTyNa:
* Read Only — BO3MOXHO nonyyeHve nHGoOpMaLnm OT areHTa, U3MeHeHve
HaCcTpoekK 3anpeLLleHo;

* Read/Write — BO3MOXHO nony4yeHne nHGopMaLmm oT areHTa v 1robble
N3MEHEHWNSA HaCTPOeK.
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HacTtpownka SNMPv1/2c

AyTeHTUOMKaUMA MeHeskepa SNMP Ha KOMMyTaTope Npu NCNoIb30BaHUN
npoTokonoB SNMPv1/2c ocyLecTBASeTCA C NMOMOLLbIO NpoBepkn cTpokt SNMP-
community. [lna Toro, 4tobbl UCNob30BaThb onpegeneHHsle SNMP-community,
HY>XHO NX CO3JaTb B HACTPOKKe KOMMYyTaTopa. 1o yMonyaHno Ha KOMMyTaTopax
AJTCUTEK npucyTtcreytoT cnegyrowie SNMP-community, KOTOpble MOXHO
NPOCMOTPETb KOMaHAOW:

(als_sw) #show snmpcommunity

SNMP Community Name  Client IP Address Client IP Mask Access Mode Sta
tus
public 0.0.0.0 0.0.0.0 Read Only Ena
ble
private 0.0.0.0 0.0.0.0 Read/Write Ena
ble

SNMP-community c nmeHem "public" npegoctaBnaeTt goctyn Ana YteHus, "private”
— AN YTEHUA U USMEHEHWSA HaCTPOeK.

War 1. Co3aaHmne SNMP-community Ha KoOMMmyTaTope

Cozgagmm SNMP-community ¢ nMeHem "monitoring" n npaBamMu TONIbKO Ha YTEHWE:

(als_sw) #configure
(als_sw) (configure) #snmp-server community ro "monitoring"

Ao6asrm SNMP-community Ans HacTponk kommyTatopa no SNMP ¢ npaBamu
YTEHUS U 3aMnCK:

(als_sw) #configure
(als_sw) (configure) #snmp-server community rw

nms
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LWar 2. OrpaHnyeHue IP-agpecoB, ¢ KOTOPbIX pa3peLleH A0CcTyn
(onuroHanbHO)

Bxoa no SNMP-community MOXHO OrpaHn4nTb AMana3oHOM paspeLueHHbIX |P-
ajipecos:

(als_sw) #configure

(als_sw) (configure) #snmp-server community ipaddr 172.17.1.100 "nms"
(als_sw) (configure) #snmp-server community ipmask 255.255.255.255 "nms"
(als_sw) (configure) #snmp-server community ipaddr 172.17.1.10@0 "monitoring"
(als_sw) (configure) #snmp-server community ipmask 255.255.0.0 "monitoring"

OrpaHunyeHuve BXoja He ABNseTcs 0b6s3aTesibHbIM, MO YMOAYaHUIO AOCTYN
paspeLleH ¢ 11bbix agpecos. B npumepe Bxog no SNMP-community ¢ nMeHeMm
"'nms" pa3peLueH TonbKo ¢ IP-agpeca 172.17.1.100, a Bxoa no SNMP-community ¢
nMeHem "monitoring" orpaHnyeH grnanasoHom 172.17.0.0-172.17.255.255.

War 3. YaaneHue cywectByrowmx SNMP-community (onunoHanbHO)

Ana yaaneHns SNMP-community ncnonb3yetcs KOMaHAa:

(als_sw) #configure
(als_sw) (configure) #no snmp-server community "monitoring"

Ansa noBblWeHNsa 6e30MacHOCTU eCTb BO3MOXHOCTb OTKIOUNTL CTaHAapTHble SNMP-
community "public" n "private", 4To NOMoXeT NpeAoTBPaTUTL
HEeCaHKLMOHMPOBAHHbIN AOCTYN K KOMMyTaTopy. 18 nX OTKAOUEHUSA NCNONb3yeTCs
Ta XXe KOMaHJa, YTo U AN yaaneHuns:

(als_sw) #configure
(als_sw) (configure) #no snmp-server community "public"
(als_sw) (configure) #no snmp-server community "private"

Yaanernue ctaHgapTHbix SNMP-community HEBO3MOXHO.
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MNocne BbINOAHEHWS 3TUX KOMaHA Tabanua SNMP-community npuMeT ciefyoLmii
BUA;

(als_sw) #show snmpcommunity

SNMP Community Name  Client IP Address Client IP Mask Access Mode Sta
tus

public 0.0.0.0 0.0.0.0 Read Only Dis
able

private 0.0.0.0 0.0.0.0 Read/Write Dis
able

nms 172.17.1.100 255.255.255.255 Read/Write Ena
ble

N3 Tabnunupl BUAHO, 4To SNMP-community No yMOA4YaHUIO He yAaneHsbl, a
3a610KMpoBaHbI. 10CTyn Mo HUM byaeT HeBo3MOXeH. [Mpr 3Tom SNMP-community ¢
nMmeHem "monitoring" yaaneHo.

HacTpownka SNMPv3

SNMPv3 onncan B REC 3411 1 RFC 3418 1 B HACTOSALLMA MOMEHT CYNTAETCS
npeAnoYTUTE/IbHbLIM A1 CMO/Ib30BaHNA NPV HAaCTPOVIKe CeTeBbIX YCTPOWCTB, B TO
Bpems kak Bepcny SNMPV1/2¢ oTMeYdeHbl Kak UcTopryeckme 1 HebesonacHble.

LWar 1. HacTpoiika nonb3oBaTenei

AyTeHTndumKaumsa npm ncnonb3osaHumm SNMPV3 ocylecTBaseTcss He No CTPokam
SNMP-community, a no n1ornHy nonb3osaTens. B JaHHOM c/iydae nosb3oBatenemM
ABNMSETCA 06bIYHbI NONb30BaTe/Ib HAa KOMMYyTaTope. Mo yMOYaHWIo Nob30BaTeNn
1 HacTponkm SNMPV3 Ana HUX BbIFNAAAT CledyroLmMm 06pa3om:

(als_sw) #show users

User SNMPv3 SNMPv3 SNMPv3
User Name Access Mode Access Mode Authentication Encrypt
admin Read/Write  Read/Write  None None
guest Read Only Read Only None None

B aTow Tabnuue:
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e "User Name" — nmMs nosib3oBaTens, NOrnH;

* "User Access Mode" — ypoBeHb AoCTyna nonb3oBaTens npu Bxoge B CLI
(4epes KoHcoNbHbIN COM-nopT, telnet nnn SSH);

* "SNMPvV3 Access Mode" — ypoBeHb focTyna npu Bxoze no SNMPv3. MoxeT
OT/INYaTbLCA OT ypoBHSA focTyna B CLI;

* "SNMPv3 Authentication" — Tn xelnpoBaHUS, KOTOPbLIV byaeT
NCMOIb30BaTLCA A1 MPOBEPKN NOANINHHOCTY Naposd Nob30BaTensa npu
Bxoze. MoxeT NpuHMMaTh 3HayeHus "none"”, "md5" n "sha";

* "SNMPv3 Encrypt" — tnn wrdpoBaHUs, KOTOPbIA ByAeT NCNonb30BaThbCA
npu nepegayve JaHHbIX MeXAY MeHeZXXepoM 1 areHToM. MoxeT NpuHUMaTh

3HayeHua "none", "aes" n "des".

MNonb3oBaTenb "admin” meeT NOAHbLIN AOCTYN K KOMMYyTaTopy no SNMPv3, npu
3TOM ayTeHTUdMKaLMS NONb30BaTeNd MPOBOANTCS 6e3 XeLUMPOBaHWS Napons u
nepejava faHHbIX NPOBOANTCS 6e3 WwrdpoBaHus. MNonb3oBaTenb "guest” Takxe He
NCNONb3yeT XeLUMpoBaHMe Napons n wndposaHmMe, HO obnasaeT NPaBamMm TONbLKO
Ha uTeHuve.

Co3gaHune, n3meHeHvie Napons, n3meHeHue yposHa goctyna CLI n yaaneHune
nonb3oBaTesnieil Ha KOMMYTaToOpe MOXHO OCYyLLEeCTB/IATbL KOMaH4aMW:

(als_sw) (configure) #username <name> password <password> level <level>
(als_sw) (configure) #no username <name>

MoapobHee Npo paboTy C NONb30BaTENAMM MOXHO NPOYNTaTh B rNaBe
"AyTeHTUdUnKaumna".

LWar 2. HacTpoiika ypoBHS gocTyna

N3meHnTb ypoBeHb goctyna SNMPV3 415 nosib3oBaTens MOXHO c/iefyroLLei
KOMaHAO0M:

(als_sw) (configure) #username snmpv3 accessmode <username> <readonly|readwrite>

HasHaumm nonb3oBaTtesnto "admin" npaBa TONbLKO Ha UTeHKe NMpu BXOoAe Mo
SNMPv3:

(als_sw) (configure) #username snmpv3 accessmode "admin" readonly
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o ymMOn4aHMo BHOBbL CO3/aBaeMble MoJib30BaTeI MMEoT NpasBa TO/IbKO Ha
yTeHue no SNMPV3, BHe 3aBMCMOCTU OT 1X ypoBHSA goctyna B CLI.

Lar 3. HacTpoiika TUNa XxeLMpoBaHUA Napons ayTeHTudUuKauum

N3MeHNTb TN XeLnpoBaHNA Napos Npu ayTeHTudmnKaLumm nonb3oBaTens no
SNMPvV3 MOXHO C MOMOLLbK KOMaHAbI:

(als_sw) (configure) #username snmpv3 authentication <username> md5
(als_sw) (configure) #username snmpv3 authentication <username> sha

O6paTtnTe BHMMaHWeE, YTO A5 BKIKOUEHUSI XeLUMPOBaHWSA Napoas y Nosb30oBaTens
AOJIKeH 6bITb 3aZaH Naposib AIMHOW He MeHee 8 CIMBOJIOB.

Mo ymMonyaHuio Naponb rnepeAaeTcs B OTKPbITOM BUAE, XeLUMPOBAHME OTKIHOUEHO:

(als_sw) (configure) #username snmpv3 authentication "admin" none

3agaanm xewmnpoaHue MD5 napons ayteHTudmkaumm ana nonbsosatens "admin':

(als_sw) (configure) #username "admin" password "qwerty110" level 15
(als_sw) (configure) #username snmpv3 authentication "admin" md5

Ecnn ansa nonb3oBaTtens He yka3aTb TUM XeLIpoBaHWA Mapoas, To 4OCTYr Mo
SNMPv3 6yseT BO3MOXeH 6e3 naposis, Aaxe ecn Yy rnosib30oBaTens 3ajaH Naposb B
CLI.

LWar 4. HacTpoiika Tuna wu¢poBaHUsa nepegaBaeMbiX AaHHbIX

N3meHnTb TN WwrndpoBaHnsa NnepesaBaeMblx N0 SNMPV3 faHHbIX MOXHO
KOMaHZamu:

(als_sw) (configure) #username snmpv3 encryption <username> aes <key>
(als_sw) (configure) #username snmpv3 encryption <username> des <key>

98



ObpaTtnTe BHMMaHWe Ha TO, YTO ANSA BKIHOYEHUS WNPOBaHUA y NoNb30BaTe A
AO/MKeH bbITb 3a4aH TUMN XelwrpoBaHusa napons (MD5 nnm SHA).

Mo ymonyaHuo WindpoBaHme OTKIKUYEHO:

(als_sw) (configure) #username snmpv3 encryption <username> none

N3meHnM WwindposBaHme and nonb3osaTens "admin" Ha AES ¢ K10UOM
"25SDg5e76dXg":

(als_sw) (configure) #username snmpv3 encryption "admin" aes "25SDg5e76dXg"

Kntoun windpoBaHmsa B KOHOUIypaLm KOMMyTaTopa BbIBOAATCA B
3aWwndpoBaHHOM BUeE.

7.3 SNMP-trap Ha kommyTaTopax AJICUTEK

MpV BO3HNKHOBEHWUW OrpegeneHHbIX CObbITUIA (Hanpumep, Npy U3MeHeHUN
cTaTyca coeAnHeHNs) KOMMYTAaToOp MOXeT OTNPaBuTb coobLieHmne (SNMP-trap)
3aperncTpupoBaHHbIM NpmnemMHmnkam SNMP-trap. Pernctpauusa Bkao4vaeT 3ajgaHme
IP-agpeca, SNMP-community ans goctyna K npneMHuky n sepcmio SNMP-trap. IP-
ajpec npmemMHmnKa AosxxeH bbITb AOCTYMNeH C KOMMYTaTopa, TO eCTb LO/IKEeH
HaXOANTBbCA B OAHOW C HUM NOACETU, NIN60 BbITb AOCTYNEH Yepes L3,
HaCTPOEHHbI Ha KOMMYyTaTOpe.

Hactpoitka SNMP-trap v1/2

Ana otnpasky SNMP-trap Heo6xo0AMMO 3aperncTpmpoBaTb OAVH WA HECKOTbKO
npremHnkos SNMP-trap. MakcnmanbHoOe KOJINYeCcTBO NpMeMHNKOB paBHO 16. MNpn
BO3HVKHOBeHUN cobbITUss SNMP-trap 6yseT oTripaBneH BCEM HAaCTPOEHHbIM
npueMHVKam.

(als_sw) #configure
(als_sw) (configure) #snmptrap "monitor" ipaddr 172.17.1.7 snmpversion snmpv2
(als_sw) (configure) #snmptrap "test" ipaddr 172.17.1.8 snmpversion snmpv1
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Be3 ykasaHusa Bepcmn SNMP-trap 6yayT otnpaBnatTecsa ¢ Bepcven SNMPV2. MNMocne
BbIMONHEHUS 3TUX KOMaHA Bce SNMP-trap 6yayT OTNpaBnaTbCa 4ByM NPUYEMHMKaM.

HacTpownka SNMP-trap v3

Ana otnpaesky SNMP-trap no npotokony SNMPV3 HeobxoaMbl AOMONAHUTEIbHbIE
HacTponkun. Mockonbky NpoTtokos SNMPV3 MOXeT NCnonb30BaTh XeLLMpPoBaHMeE
npuv aytTeHTUdMKaummn 1 WwrndpoBaHMe Npu nepejade faHHbIX, HEO6XOANMO
HaCTPOUTb MX HA KOMMYyTaTope A5 ayTeHTUPUKaUmm Ha npremHrke SNMP-trap.
MNpu otnpaBke SNMP-trap ecTb 0CO6eHHOCTb, OHV OTNPaBAATCS 6e3
YCTaHOB/IEHUS COEANHEHNSA N OXNAAHNSA NOATBEPXKAEHWSA, MO3ITOMY areHT v
MeHezXep He cMoryT obMeHATbeA Engine |d. OH fokeH BbiTb HAaCTPOeH Ha
KOMMyTaTope.

LWar 1. HacTpoiika Engine Id

Ana HacTpoiikun Engine |d ncnonb3yeTcs cnegytollias KOMaHAa:

(als_sw) (configure) #snmp-server engineid <engine-id>

MNapameTpbl:
* <engine-id> — HEX-cTpoka 4YeTHOM AnnHbIL. JonycTnuMble cumBosbl: [a-f0-9].

MNprmep:

(als_sw) (configure) #snmp-server engineid 0987654321
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LWar 2. Co3aaHue nonb3oBaTena ana ornpaskm SNMP-trap

Ansa otnpasky SNMP-trap no npotokony SNMPv3 Heo6xoAMMO co34aTb
Nonb30BaTesNs, Noj KOTOpbIM byAeT NPOXOAUTb ayTeHTUPUKALNA Ha MPUeMHNKE
SNMP-trap. lNonb3oBaTtenn HeObXoANMbI TONbKO AN18 oTnpaBku SNMP-trap 1 He

BAUSIOT Ha 06bIYHbBIX MO/Ib30BaTeet KomMyTaTopa. Co34aTb Nonb3oBaTeNs A/
oTnpasky SNMP-trap MOXHO KOMaHZOW:

(als_sw) (configure) #snmptrap snmpv3 <trap-user>

MNapameTpbl:

* <trap-user> — 1M nosib3oBaTens aAnd otnpasky SNMP-trap. Pa3peLueHsbl
NnaTUHCKMe bykebl, Udpbl 1 3HaK "_".

Mprmep:

(als_sw) (configure) #snmptrap snmpv3 "notificator"

LWar 3. HacTpoiika ayTeHTUPUKaLNIN

Mocne co3gaHns NoNb30BaTeNs eMy HYXXHO Ha3HauNTb HEOBXOAMMbIE TUM
XeLIPOBaHMA Napos U caM Naposb ANVHOM He MeHee 8 CUMBOJIOB C MOMOLLIbHO
KOMaHZAbI:

(als_sw) (configure) #snmptrap snmpv3 authentication <trap-user> none
(als_sw) (configure) #snmptrap snmpv3 authentication <trap-user> md5 <password>
(als_sw) (configure) #snmptrap snmpv3 authentication <trap-user> sha <password>
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MNprmep:

(als_sw) (configure) #snmptrap snmpv3 authentication "notificator" md5 "notifica
tor_password_df5h"

LWar 4. HacTpoiika wuépoBaHusa

HasHaunTb TMN 1 KoY WNGpOoBaHUS Ana nepegayn gaHHbIX SNMP-trap MOXHO
KOMaHAO0M:

(als_sw) (configure) #snmptrap snmpv3 encryption <trap-user> none
(als_sw) (configure) #snmptrap snmpv3 encryption <trap-user> aes <key>
(als_sw) (configure) #snmptrap snmpv3 encryption <trap-user> des <key>

Kntou wndpoBaHus JoNXeH 6bITb AJNMHOM OT 8 40 64 CUMBOJIOB.

MNprmep:

(als_sw) (configure) #snmptrap snmpv3 encryption "notificator" aes "enc_key_noti
ficator_6rs31be"

LWar 5. HacTpoiika agpeca npuemHuka SNMP-trap

Mocne HacTporiky Nonb3oBatens ans otrnpaskn SNMP-trap coobLueHnin Bepcun
SNMPvV3 HeobxoanMo yka3aTb agpec nprieMHrka SNMP-trap ¢ TOMOLLbHO KOMaHZAbI:

(als_sw) (configure) #snmptrap snmpv3 ipaddr <trap-user> <ip>

MNapameTpbl:
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* <trap-user> — M4 nosib3oBaTensa Ana otnpasky SNMP-trap, KoTopblii byaeT

ncnonb3oBaTbca 419 otripasky SNMP-trap;
* <ip>— agpec, kyaa 6yayT otnpasnAaTeca SNMP-trap.

MNprmep:

(als_sw) (configure) #snmptrap snmpv3 ipaddr "notificator" 172.17.13.78

bnokunpoBka otnpaBku SNMP-trap

Bnoknposka otnpasky SNMP-trap npu n3meHeHU onepaTnBHOIro COCTOAHNSA
nHTepdencos:

(als_sw) #configure
(als_sw) (configure) #no snmp trap link-status all

MpocmoTp

[MpocMOTpeTL CNCOK MPUEMHUVKOB U Bepcun oTrpasnsgemMblx SNMP-trap MOXHO
komMmaHgom (ana SNMPv1/2c):

(als_sw) #show snmptrap
SNMP Trap Name IP Address SNMP Version

172.17.1.7 snmpv2

monitor
172.17.1.8 snmpv 1

test

[na sepcrn SNMPV3 npocmMoTpeThb Crnncok nprieMHrkos SNMP-trap,
Nnonb30BaTenein, TUNOB XeLUNPOBAHWUA U LUNGPOBAHUSA MOXHO KOMaHAOW:

(als_sw) #show snmptrap snmpv3

SNMPv3 SNMPv3
User Name IP Address Authentication Encryption
notificator 172.17.13.78 MD5 AES
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'MABA 8. TOTUPOBAHWE

8.1 BBegeHwue B nornposaHue

JlornpoBaHVe — 3TO COXpaHEHWe TEKCTOBbIX COOBLLEHUI O COBLITUSIX,
NPOUCXOAALLMX Ha YCTPOICTBE, B MAaMATW YCTPOICTBA. TakIMK COBBLITUAMU MOTYT
6bITb U3MEHEHUSI COCTOSHUS PUINYECKUX MOPTOB, COBLITUSA 3MEHEHMS MOKa3aHNIA
AATYMKOB U COBbLITMA 0TKa3a annapartypbl.

Bnarogaps 10rMpoBaHn0 MOXHO U3YUYNTb N3MEHEHVe COCTOSAHNA YCTPOKCTBA 3a
HEKOTOpPbI MPOMEXYTOK BPpeMEeHU 1 OnpeAenTb BO3MOXHbIe MPUYMHbI BbIXOAa U3
CTPOS I HENPaBWIbHOW PaboTbl YCTPOKCTBA.

Jlor 6biBaeT nokanbHbI U yaaneHHbI (06bI4YHO Syslog). JTokanbHbIA 0F XPaHUTCA B
NaMATY YCTPOWCTBA, YAaneHHbIn Ha Syslog-cepsepe. Syslog-cepsep MOXHO
HaCTPOUTb Tak, YTO COOBLLEHNSA ByAYT COPTUPOBATHLCS M 3aNNCbIBaTbCA B Pa3Hble
darinbl No npuoputeTty. Hanpumep, COoObLLLEeHVS 94pa YacTo HanpaBAsOTCA B
oTAeNbHbIN Galn, Tak Kak 3T1 coobLLeHUss Hanbonee BaXHble U JO/MKHbI PeryispHo
NPOCMaTPUBATLCA BO n3bexaHne cepbe3HbixX Npobsiem.

8.2 JlormpoBaHue Ha KommyTaTopax AJICUTEK

* onepaTuBHbI nor (buffered logging) — coxpaHsieTcst B onepaTuBHO
NaMATU YCTPOMCTBA 1N XPaHUT COOBLLIEHNSA OT CTapTa YCTPOMCTBA A0
MOMeHTa nepesarpysku. lMpu nepesarpyske onepaTtuBHbIA 10T
YHUYTOXaeTCH;

* repMaHeHTHbIN 10T (permanent/persistent logging) — coxpaHseTcs B
LONrOBpPeMeHHOV NaMATn ycTpoincTia (Ha flash), xpaHnT coobLueHus ¢
MOMEHTa NoCNeAHen OUNCTKN NePMaHEHTHOrO iora. He ounwaeTcsa npw
nepesarpyske UM o4ncTke KoHeurypaumm. OumuaeTcs ToNbKO NMpu
BbIMOJIHEHVN CreunaibHON KOMaHb;

* /IOrMpoBaHVe BBeAeHbIX KOMaHZ (logging cli-command) — Bug,
NOTNPOBaHUS, KOTOPbIV BKIHOYAET 3arnmncb BBEEHbIX KOMaHJ B
ornepaTvBHbIA N NePMaHEHTHbIN (eCNV OH BKIKOYEH) JIOT;

* NOrpoBaHue B KOHCO/b yripasnieHus (console logging) — cneyyianbHbIN
BUZ NOTMPOBAaHUS, KOrja COObLLLeHNSA BbIBOAATCA HenocpeacTBeHHO B CLI.
BbiBog B CLI paboTaeT TONbKO B pamKax ceccun ynpaBneHus. Korga ceccms
yrnpasneHus 3aBepLuaeTcs (Mo KOMaHAe, Nav no TanmayTy) — BblBOJ
npekpaLlaercs;

* lorMpoBaHue oTnpasneHHbIx SNMP-trap coobLueHnn — Bce oTnpasB/ieHHble
kKoMmmyTaTtopoB SNMP-trap coobLLeHNsA 3aHOCATCS B CNeLanbHbIi 10T,

104



KOTOPbI/ MOXHO NPOCMOTPEeTb OTAE/IbHOM KOMaHAOM;
* normpoBaHue Ha Syslog-cepep (logging syslog) — oTnpaBka coobLLeHN
Nora Ha HacTpoeHHbIn Syslog-cepsep.

OnepaTnBHbIN 1 NepPMaHEeHTHbIN N0or paboTaroT MO NPUHLMMY KONbLEeBOro bydepa.
BHOBb nMpuxogsauie coobLleHnst MOMeLLaTCa B KOHew, bydepa A0 Tex nop noka oH
He HaKoMUT MakCManbHOe KOINYeCTBO CO0bLLeHWNIA. MNpy MakCcManbHOM
3HauveHN pa3mMepa KobLeBoro bydepa coobLLeHUs MPOAO/IKAKOT 3aMnCbIBaThCSA B
XYpHan, HO NPV 3TOM COObLLEHMA B Hayane KonbLeBoro bydepa yaanstotcs.
Pa3mep onepaTyBHOIO 1 MepMaHeHTHOro /10ra BblIbMpaeTcsi B COOTBETCTBUM C
06BHEeMOM NaMATU KOHKPETHOro YCTPOKCTBa, Ha AJ1IC-24110LVT pa3mep
onepaTuBHOro nora — 20 TbICAY COOOLLEHWIA, NePMaHEHTHOro — 4 ThiCAYN
COObLLEeHNIA.

o ymOn4yaHMIo Ha yCTPONCTBe BKAtOUeH onepaTuBHbIi fior (buffered logging).

8.3 Pa6oTa c lormpoBaHvem

OnepaTuBHbIA nor
HacTpoliika

OnepaTuBHbIV nor (buffered logging) BkatoUeH Mo yMon4aHuio, LONOAHUTENbHbIX
HacTpoek He TpebyeTcs.

MpocmoTp

[na npocmMoTpa onepaTyBHOIO /10ra BbIMOAHWUTE KOMaHAY:

(als_sw) #show logging buffered [<count>]

34echb [<count>] — KONMYECTBO BbIBOAMMbIX COOOLLIEHW (HEOOA3ATENBHbIN
napametp). K npumepy, 3HaueHne 10 BbiBegeT nocnegHve 10 coobuieHni ns
orepaTtmBHOro nora. Ecnm konnyectso He ykasaHo, byayT BbliBeeHbl BCe
COO0bLLIeHMst onepaTUBHOIO Nora.
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MNepmaHeHTHbIW nor
HacTpoliika

BknroueHune NepMaHEHTHOrO siora:

(als_sw)(configure) #logging persistent <level>

3aeckb <level> — ypoBeHb 10rMpoBaHUs. YpOBeHb JIOTMPOBaHNA MOXET ObITb 3a/aH
yrcnom oT 0 0 7 nnun CTPOKOM 13 CriefyroLLero cnucka: emergency, alert, critical,
error, warning, notice, info, debug. 3HaueHve 0 cOOTBETCTBYET YPOBHIO
nornposaHnsa emergency, 3HadeHne 1 — ypoBHIo alert n Tak ganee. YpoBeHb Mo
YMOJIYaHUMIO: warning (4ncnoBoe 3HayveHve 4).

Kaxzoe 13 coobLueHN nora nMmeeT onpegeneHHblil ypoBeHb BaXHOCTV OT 0
(camble BaxHble, emergency) J0 7 (0OThagouHble coobLeHs, debug). YpoBeHb
NOrMpOBaHNS MO3BOJISAET OTOPOCUTEL HEBaXHbIE COODLLEHUS, N COXPaHATb TONIbKO
Te, YypOBEHb KOTOPbIX YNC/IEHHO MeHbLLEe NV paBeH yCTaHOB/IeHHOMY. lNprmep:
NPV HaCcTpPOKKe YPOBHA NOrMpoBaHns B 4 (warning) B nepMaHeHTHbI fIor nonagyT
BCe CO06LLEeHNA € ypoBHAMM OT 0 40 4 BKAtOUMUTENbHO. COOOLLIEHNS C YPOBHEM C 5
no 7 6yayT oTOpOLLEeHbl 1 He NornagyT B NepMaHeHTHbI /10T,

YT06bI N3MEHUTL YpoBeHb NMNepMaHeEHTHOIO j10ra, BbIMO/IHNTE NMOBTOPHO KOMaHAY:

(als_sw)(configure) #logging persistent <level>

OTknroYeHne NMePMaHEHTHOr O J/iora OCYLLLeCTBNIAETCA KOMaH,D,OI7II

(als_sw)(configure) #no logging permanent

106



MpocmoTp

MpocMOoTp NepMaHeHTHOro 10ra BO3MOXeH KOMaHA0M:

(als_sw)(configure) #show logging permanent [<count>]
34echb [<count>] — KONMYECTBO BbIBOAMMbIX COOOLLIEHW (HEOOA3ATENBHbIN
napameTtp). Ecnv 3HauveHe He yKa3aHo, byaeT BbiBeAeT BeCb MepMaHEHTHbIN NOT.

JlornpoBaHue BBeeHHbIX KOMaHp,
HacTpoliika

BKHWQEHMEHOFMpOBaHMHBBEAGHHXKOMaHﬁ

(als_sw)(configure) #logging cli-command

OTKNrYeHNe:

(als_sw)(configure) #no logging cli-command

MpocmoTp

Mpw BKIKOYEHNV IOTVPOBAHMA BBEAEHHbIX KOMaH/A KOMaH/Abl 3an1CbIBatOTCS U B
OnepaTUBHbIN NOT, N B MEPMaHEHTHbIN, eCnn OH bbin BkAto4veH. KomaHabl CLI He
6yAyT 3anmncaHbl B MepMaHeHTHbIM 10T, eCAK ero YpoBeHb HMXKE YPOBHS
coobuleHnn CLI-komaHa — 6.
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OuuncTka noros

OuuncTKa BCeX N0KaNbHbIX 1I0rOB NPOU3BOAUNTCA KOMaHAO0MN:

(als_sw) (configure) #logging clear
OnepaTuBHbIV nor (buffered logging) Takxke oumnLiaeTca Npu nepesarpyske
yCTpoOUCTBa.

JlormpoBaHue B KOHCO/1b YNpaB/ieHUs
HacTpoiika

MNpwn BkAtOYEHWN normpoBaHus B CLI coobLueHrs BbIBOASATCA HEMOCPeACTBEHHO B
CLI-ceccuto ynpaBneHus. [py 3TOM Ha Apyrue ceccuy JaHHaa KOMaHa He BausderT.

BkntoueHne nornvposaHua B CLI:

(als_sw) (configure) #logging console 7

OTKNrYeHne:

(als_sw) (configure) #no logging console

NlornpoBaHue B CLI TakxXe 3aBepLUaeTcs Npu 3aBepLueHnmn ceccnun. laHHas
KOMaHZza He oTobpaxkaeTcsa B KOHGUrypauyumm.
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MpocmoTp cnucka SNMP-trap coobLyeHniA

KommyTaTop npu BO3HUKHOBEHWNW HEKOTOPbLIX COBLITU MOXET cO0bLLaTb O HUX
BCEM HACTPOeHHbIM NpuemMHrkam SNMP-trap coobLueHunin. Kaxaoe coobLueHne
6yZAeT 3aHeCeHO B OTAeNbHbIN 10T, 415 NPOCMOTPa KOTOPOro UCMNOJb3yeTcs
KOMaHAa:

(als_sw) #show logging traplogs

Log System Up Time Trap
1 @ days 00:01:24 Port: Link Up: ©/18
2 0 days 00:01:24 Port: Link Up: @/17
3 0 days 00:01:24 Init: Cold Start

B 3TOM siore coxpaHstoTcs Bce SNMP-trap coobLieHums. 3anncb BefeTcs no
NPUHUMMY KONbLEeBOro bydepa, MakcManbHbIn pasMep KOTOPOro coctaBnsdeT 256
coobLeHunia. Npu nepesarpyske KOMMyTaTopa /1I0r OYNLLAETCS.
Y faHHOrO 10ra eCcTb HeCKOJ/IbKO 0CObeHHOCTe:

* Mpw BbIBOJE /10ra 6onee HoBble COObLLEHMS OTObpaXaroTCA B Hayae;

* coobuieHna SNMP-trap, oTnpaBka KOTOPbIX OTKHOYEHa, He ByayT 3aHeCeHbl

B nor SNMP-trap coobuieHni;
* B ior nonagatot Bce SNMP-trap coobLueHus, BHe 3aBUCMMOCTY OT TOrO,

HacTpoeHbl 1 NpueMHVK SNMP-trap coobLeHnin Ha KOMMyTaTope Nu
HeT.

8.4 Syslog

MowaroBasa HacTpoukKa
LWar 1. HacTpoiika agpeca Syslog-cepBepa

Ana HasHaueHUs agpeca Syslog-cepBepa NCMONb3yeTcs KOMaHAA:

(als_sw) #configure
(als_sw) (configure) #logging host <ipaddress> ipv4 [<port>] [<severitylevel>]
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MNapameTpbl:

* <ipaddress> — IP-agpec Syslog cepBepa;

* [<port>] — HeobsA3aTeNbHbI NapaMeTp, MOPT Ha3HauYeHWs Ha Syslog-
cepsepe;

* [<severitylevel>] — Heobs3aTeNnbHbIN NapaMeTp, ypOBEHb IOMPOBaHUS.

YpoBeHb fiornpoBaHns ans Syslog-cepepa paboTaeT No TOMY Xe NPUHLNMY, YTO U
ANA nepMaHeHTHoro nora. lMpu yctaHoBke 3HayveHus 4 (warning) Ha Syslog-cepsep
6yAyT OTNpaBaeHbl CO0bLEeHNS C YPoBHAMMK OT 0 J0 4 BKAOUNTENBHO.

Lar 2. BkitoueHme oTnpaBKy coobLieHuli Ha Syslog-cepBep

Ana BkaroyeHns OTNPaBKN NCMNOAb3yeTCcd KOMaHAa:

(als_sw) (configure) #logging syslog

Mocne BbINONHEHWS 3TOM KOMaH/Abl COOBLLEHWS HAUHYT OTMPAaBAATHLCA Ha
yKasaHHbIn Syslog-cepsep.

8.5 TunoBble BONPOCHI N OLLINGKUN

B: MoxeT 1 NepMaHeHTHbIX 10T 3aM0/IHUTE MaMATb YCTPONCTBA 1 NPUBECTU K
BbIXOZy 060pyA0BaHNA N3 CTPOA?

O: Her, 6narogapsa NnpuvHUMNY KONbLIEBOro bydpepa MakCMMabHbIN pasmep
NepMaHeHTHOrO JIora U3BeCTeH 3apaHee N He by/eT yBeINYBaTbCS.

B: YHMUTOXAaeTCa I MepMaHeHTHbIV 10T MpY ero BbIKJAKYeHWIN?
O: HeT, Npu BbIKIOYEHNW MepMaHeHTHbIM 10T MPOCTO nepecTaeT 3anucbiBaTbCs.

B: Kakoe Bpems nonajaet B COObLLEeHUs nora?

O: CuctemMHoe BpeMs yCTponcTBa. Ecv HacTpoeHa CMHXPOHM3aLUMa BpeMeHM Mo
SNTP, To Bpems B siore byzeT KOppekTHOe, BHeLlHee. ECn CHXPOHM3aumsa He
HacTpoeHa, To BpemMs byaeT oTcUnTbIBaThCA € 1 aHBapsa 2000 roaa natoc
KONMYeCTBO CeKyH/, KOTopble yCTPOMCTBO npopaboTano (Uptime).
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F'NABA 9. PORT SECURITY

9.1 Port Security Ha kommyTaTopax AJICUTEK

K MexaHn3My Port Security Ha kommyTaTtopax AJICUTEK oTHOoCKTCA pag GyHKLMIA,
npesHa3HayYeHHbIX A9 NOBbILLEHNA 6€30NacHOCTY UCMONb30BaHUS
obopyzsoBaHUS.

OCHOBHble HacTpolikK Port Security BbIMONHAKOTCA HEMOCPEACTBEHHO B KOHTEKCTe
NHTepdelica, 0AHAKO eCTb HEKOTOPbIe HACTPOMKM, KOTOPbIE BbIMOIHSOTCS B
pexvmMe rnobanbHoOro KOHGUrypmpoBaHus.

9.2 HacTpowuka Port Security Ha UHTepdencax

OrpaHunyeHune MAC-agpecoB

Ha kommyTtaTopax A/ICMTEK npesycmMoTpeHa BO3MOXHOCTb OrpaHNYeHus
KonnyecTBa AnHaMmyeckn nsydeHHbolx MAC-agpecoB Ha UHTepdeiice.
OrpaHnyeHue HacTpamBaeTcs B gnanasoHe oT 0 go 600. Mpu 3HaveHUn O
KoMMyTaTop nepectaeT nsyyate MAC-agpeca npuxoaaLmx ¢ 3Toro HTepdeinca
nakeToB. 3HayYeHVe orpaHnYeHns rno ymonyaHumo pasHo 600.

Ana paboTbl orpaHnYeHns HeobxoAnMo BKIUNTL Port Security rnob6anbHo:

(als_sw) #configure
(als_sw) (configure) #port-security

B npumepe Huxe Ha nHTepdeiice 0/1 BkatovaeTca orpaHnyeHme B 5 MAC-agpecos:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #port-security

(als_sw) (configure) (interface @0/1) #port-security max-dynamic 5

MNocne BBOAA 3TUX KOMaHZA 6yayT n3ydeHbl He 6onee 5 pa3nnuHbix MAC-agpecos,
NPV NOCTyNeHN HOBOro nakeTa ¢ HensyyeHHbIM MAC-agpecom naket byaet
obpaboTaH, HO ero MAC-agpec He byzeT 3aHeceH B Tabinuy MAC-agpecos.
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N3onaumnsa nutepoeiicos (Port Isolation)

JlaHHas cny>kba No3BoNSET NPeA0TBPATUTL NMepesady AaHHbIX MeXay
YyCTPOMCTBAMU, MOAK/IFOUYEHHbBIMY K Pa3HbIM MHTepdercam 04HOro KoMMyTaTopa.
ANs U301AUNN HECKONBKUX MHTEPdENCoB Apyr OT Apyra HEO6XOANMO 06 BEANHUTL
nx B ogHy rpynny. OanH nHTepderic He MoXeT b6biTb A06aBneH 6onee YeM B OAHY
rpynny n3onauumn.

O6beanHeHMe B O4HY rpynny rapaHTUpyeT, 4To Tpaduk Mexay HTepdeiicamm
3TOW rpynnbl He ByAeT NepesaBaThcs. Bcero paspeLueHo Ncnonb3oBaTh TPY
rpynnel, ¢ Homepamu ot 0 40 2. [0 yMONYaHWIO N30ASLMSA BbIKIHOYEHA, @ Fpynmbl
He coZepXaT H1 o4HOro nHTepderica.

Mpwn HacTpolike n3onaunm nHTepdeincoB Tpaduk byaeT NPOLO/IKATL NepesaBaTbCs:
* MeXay MHTepdencamm onpeseneHHoON rpynnbl v MHTepdencamm 6es
rpynnbl;

* Mexay nHTepdelicaMmm pasHbIX rpynm.

BknrouyeHune nsonauyumu

Ans nomeleHns MHTepPencoB B onpeseneHHyo rpynny n3onaumm Ncnonb3yeTcs
KoMaHza:

(als_sw) #configure
(als_sw) (configure) #interface 0/1-0/4
(als_sw) (configure) (interface 0/1-0/4) #switchport protected 0

B aaHHOM npumepe nHTtepdericel ¢ 0/1 no 0/4 BkaroyeHbl B rpynny ¢ Homepom 0 n
N30/IMPOBaHbI Apyr OT Apyra. MNepegaya nakeToB mexay nHtepdencamm 0/1-0/4

HEBO3MOXKHaA.

BbiK/IlOUEeHUEe nsonauum

AN TOro, YTo6bl UCKNHOUNTE OMNpeeneHHble UHTepdelichl U3 rpynmbl,
MCMoNb3yeTcs KOMaHa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #no switchport protected 0
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B saHHOM npumepe 13 rpynnbl 0 ncknroyeH nHTepdeinc 0/1, nHtepdeincel ¢ 0/2 no
0/4 »n3 npeAblAyLLero npMmepa oCcTanncb N30aMPOoBaHbI ApYr OT Apyra. Ecam
NCKNHOUYNTBb N3 TPYNbl BCe HTepdenchbl, U301aUnsa byaeT OTKIoYeHa AN 3TON
rpynnb.

3awmTa oT WwTopmoB (Storm Control)

OTa cnyxba ncnonb3yeTcsa AN OrpaHNYeHns KomyecTBa nepesaBaeMblX NakeToB
onpegenieHHoro tuna. Kak npasuno, cnyxba HacTpanBaeTcs Ha nHTepgerncax
abOHEeHTOB, MOCKO/IbKY OHM MOTYT MOCbINaTh HeXenaTenbHbl Tpaduk B CceTb.
OrpaHuymBaTb MOXHO BxoAsALWMiA broadcast-tpaduk, multicast-tpadpurk nnm
Hen3BeCTHbIN unicast-Tpaduk. Tpadumk unicast cunTaeTca HemsBeCTHbIM, ecnnt MAC-
afipec Ha3HayeHus rnakeTa He U3y4yeH Ha KOMMyTaTope.

HacTpolika 3almTbl OT LUTOPMOB 3aKJ/1H04aeTcs B yKa3aHUM MaKCMasibHOMN
CKOpOCTK BXoAsALLero Tpaduka. ECTb ABa cnocoba HaCTPOWMKN: yKazaHue
MaKCMManbHOWM CKOPOCTU B MakeTax B CeKyHAY (pps) Nnuv yepes KNnobuTsl B
cekyHay (kbps). Ha kommyTaTope MOXXHO HacTPOUTb TOJIbKO OAMH BapUaHT 3aLLnTh,
HaCTPOUTb COBMECTHO OrpaHunyeHue B pps, U B kbps Henb3s.

Bk/1loueHMe orpaHUYeHns BXoasLero Tpadpuka ¢ MakCMMasibHO CKOPOCTbIO
B NMaKkeTax B CEKYHAY

Huxke npeacTaBneHbl KOMaHAb! 4181 YCTaHOBKM 3HAUEHWS OTPaHNYeHNst ANa BCex
Tpex TMNoB Tpaduka:

(als_sw) #configure

(als_sw) (configure) #interface @/1

(als_sw) (configure) (interface @/1) #storm-control broadcast rate 20
(als_sw) (configure) (interface @/1) #storm-control multicast rate 30
(als_sw) (configure) (interface @/1) #storm-control unicast rate 50

B aToM npumepe ans nHtepdeinca 0/1 yctaHoBneHO orpaHmnyeHve B 20 nakeToB B
cekyHay ans broadcast-tpaduka. K npnmepy, ecin Ha nHTepdeinc noctynaet
broadcast-Tpaduk 21 nakeToB B CeKyHAY, TO NPonayT To/bko 20 NakeTos, a 21-bIi
byneT otbpoLlueH. Ana multicast-Tpadumka yctaHoBneHO orpaHuyeHvie B 30 NakeToB
B cekyHay, a ana DLF naketos B 50 nakeToB B CEKYHAY.
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Bk/1loUueHMe orpaHUYeHmns BXoasLero Tpadpuka ¢ MakCMMasnbHO CKOPOCTbIO
B KMNo6MTax B CEKYHAY

Huxe npescTaBneHbl KOMaHAbl 4151 YCTaHOBKY OrpaHUYeHns AN BCeX TUMOB
Tpadwuka:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #storm-control broadcast kbps 64
(als_sw) (configure) (interface @0/1) #storm-control multicast kbps 128
(als_sw) (configure) (interface @/1) #storm-control unicast kbps 192

B aToM npumepe ans nHtepdeinca 0/1 yctaHOBNEHO OrpaHnyeHve B 64 knnobuTta B
cekyHay ans broadcast-tpaduka. K npumepy, ecnv Ha nHtepdeinc byaet noctynaTb
broadcast-Tpadunk co ckopocTbio 128 KUIOBUT B CEKYHAY, TO NPONAEeT TONbKO
nonosuHa. [lns multicast-tpadurika yctaHOBNEHO orpaHuyeHmne B 128 K6UT/c, ans
DLF Tpaduka orpaHmnyeHmne yctaHoBneHo B 192 kbut/c.

OTKNYeHune orpaHn4yeHus BxoasaLiero Tpaqwu(a

OTkNtoueHme MoxeT NoTpeboBaTbCS Nepes TeM, Kak CMEeHUTb PeXMM OrpaHnyeHuns
C pps Ha kbps n o6paTHoO. BbiMonHeHe 3TUX KOMaHZA NpuBeAeT K OTKIHOUYEHUIO
3alWMTbl OT LUTOPMOB Ha UHTepdeice 0/1:

(als_sw) #configure

(als_sw) (configure) #interface @/1

(als_sw) (configure) (interface @/1) #no storm-control broadcast rate
(als_sw) (configure) (interface @/1) #no storm-control multicast rate
(als_sw) (configure) (interface @/1) #no storm-control unicast rate

[locne oTKNOUYEHUA OrpaHNYeHNa O4HOro Tuna (Hanprmep, B pps) Ha Bcex
NHTepdericax KOMMyTaTopa MOXHO HacTPOUTb OrpaHNYeHne Apyroro Tmna
(Hanpuwmep, B kbps).

Cny>x6a o6Hapy>xeHus netenb (LBD)
JaHHas cny>|<6a Mo3BOJIAET aBTOMAaTUYECKN OnpeaenaTb, eCTb N Ethernet-netnsa 3a

KOHKPeTHbIM nHTepdeincom. Kak npasBusio, 31a c1yxba BkIH0UaeTcd Ha aboOHEHTCKMNX
NHTepdencax 1 NpeAoTepaLlaeT o06pasoBaHue netesb cieiyroLwmm ob6pasom:
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* KOMMYTATOP MepuoAMYeckm LNET crneynansHelli Ethernet-nakeT Ha
yKa3aHHble MHTepdencbl U NPUHMMAET OTBET;

* eC/IM OTNpaBAeHHbI KOMMYTAaTOPOM MakeT BEPHETCS Ha TOT Xe UHTepdeiic,
C KOTOPOTO BblN1 OTNPaBNeH — AeTeKTUPYeTCs NeTs;

* NpY 06HAPYXXeHUN NeTAn GU3NYECKUA MOPT KOMMYTATOpa BbIK/IHOUAETCS;

* BbIK/IOYEHHbII MOPT KOMMYTaTOPa BOCCTaHAB/MBAETCS Yepes HEKOTopoe
BpeMsi aBTOMaTNYeCKM, MOC/1e Yero npoLiecc AeTekTMpPoBaHMA NeTesb Ha
3TOM UHTepdelice NOBTOPSETCS;

* eI NeTns byaeT 0bHapy>KeHa BHOBb — MOPT CHOBA BbIK/IKOYAETCH U
npoLiecc NoBTOpseTCS.

MNpw 6nokmnpoBke B Tabnnue nHTepdericoB cTaTyc 3a610KMPOBAHHOMO NHTepdelica
npumet 3HayveHne "LBD Disabled". Bce cobbITns cnyx6bbl LBD 3anncbiBaoTCA B NOT.
o yMON4aHMIO AeTeKTUpoBaHMe neteslb OTKIHYEHO.

ObLwas cxema ansa cnyx6bl LBD nsobpaxeHa Huxe:

0/1 loopback-detection

KOMMYTATOP YCTPOWCTBO
PncyHok 16. Cxema paboTbl c1y>K6bl 06HapyXXeHVs netenb

BknwouyeHuie LBD

AN BKNOYEeHNS CNy>X6bl Ha onpeAeneHHOM NHTepderice NCNONb3YyeTCst KOMaHAA:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #loopback-detection

Cnyx6a LBD He MOXeT 6bITb BKIOUEHa Ha MHTepdeicax COBMECTHO CO C/Ty>K60M
LBDUD.
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BbikntoyeHue LBD

[Na BblIK/IFOYEeHUA MCrMoJib3yeTCcAdA KOMaHA4a:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @0/1) #no loopback-detection

[AononHnTtenbHble HacTpoiiku LBD

Ansa cnyx6bl 06HapyXXeHNsA neTeNb BO3MOXHO N3MeHeHe NnapaMeTpoB paboThl.
Meproa BoCCTaHOBEHUS NHTepdenca, BbIKIHOUYEHHOrO Npyv OO6HapY>XeHNW NeTau,
MOXHO N3MEHNTb KOMaHZAOM:

(als_sw) #configure
(als_sw) (configure) #loopback-detection recovery time <seconds>

Bpemsa ykasbiBaeTca B CeKyHAAX U MOXET MPpUHMMaTh 3HaveHus ot 1 go 1800
cekyHa. [1o ymon4aHuio BpeMs BOCCTaHOBNEHNA paBHO 60 cekyHAaM.

Cny>k6a o6Hapy>KeHUA ofHOHanpaB/IeHHbIX coeanHeHUA (LBDUD)

JleTeKkTpoBaHVe OAHOHaNpPaBAeHHbIX COeANHEHN NO3BOISET YCTPOMCTBAM,
NOAKNHOYEHHbIM O4HOHANpPaBAeHHbIMW ONTUYECKUMU MOAYNSIMU, OTCNEXMBaTb
busnyeckyro KoHGUrypaumto kabenem n obHapyxmBeaTb NosBAeHVE
OZHOHaMnpaB/ieHHbIX COefUHeHUA. [py 0BHapy>XXeHN OA4HOHANPaBAEHHOro
COe/IMHeHNsI COOTBETCTBYHOLLMIA NHTEPdENC OTKIHYaeTCs.
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Obuasa cxema ans cnyxbsl LBDUD n3obpaxeHa Huxe:

KOMMYTATOP

KOMMYTATOP KOMMYTATOP
PucyHok 17. Cxema paboTbl cnyx6bl LBDUD
TexHonorva LBDUD HecoBMecTUMa C aHaNorMyHbIMy peLleHnaMuy 4pyrmx
npovnssogutenei. Ana KoppekTHOW paboThl ciyxb6a LBDUD pomkHa 6biTb
BKJIFOUEHa Ha BCeX YCTPONCTBAX B CXeMe BblLLe.

BkntoueHue LBDUD

Ana BKIOYEHWA CyXK6bl Ha onpeseneHHOM MHTepdeince NCNob3yeTcd KOMaHAa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #loopback-detection unidirectional

Cnyx6a LBDUD He MoXeT 6bITb BK/ItOUEHA Ha nHTepdericax COBMECTHO CO CYyX601
LBD.

BbikntoueHune LBDUD

BbIK/IIOUNTL CNYXXOY Ha MHTepdeice MOXHO KOMaHAOM:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #no loopback-detection unidirectional
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[AononHnTtenbHble HacTpoiiku LBDUD

Anst cny>x6bl AeTEKTMPOBAHNS OAHOHAMNPABNEHHbIX COEAMHEHUIA BO3MOXHO
N3MeHeHVe NapaMeTpoB paboThl. MNepnoj BOCCTAaHOBNEHUS HTepdeiica,
BbIK/IFOUEHHOrO NPY 06HAPYXXEHUW OAHOHAMPABNEHHOIO COeANHEHNS, MOXHO
N3MEHUTb KOMaHZO0:

(als_sw) #configure
(als_sw) (configure) #loopback-detection unidirectional recovery time <seconds>

Bpemsa ykasbiBaeTca B CeEKyHAAX U MOXET MpUHMMaTh 3HaveHusa ot 1 go 1800
cekyHa. Ecnm ykasaTb 3HaueHve BpeMeHY paBHbIM Hy0, MHTepdeinc He byaeT
aBTOMaTM4YeCcKn BOCCTaHaBAMBATbLCA. 3HaUeHVie BOCCTaHOB/IEHWS MO YMONYaHUIO —
60 cekyHA,.
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'MABA 10. LLDP

10.1 BBegeHue B LLDP

Link Layer Discovery Protocol (LLDP) — npoToKo/ KaHa/lbHOro ypOBHS,
NO3BONAOLWMIA ceTeBbIM yCcTpoicTBam (LLDP areHTam) aHOHC1poBaTh B CeTb
nHpopMaLuto o cebe, a Takxke cObMpaTb U HaKanJIMBaTb NHPOPMALMIO O APYrinX
ycTporictBax. lNMpoTokon onvcaH B ctaHgapTe |IEEE 802.1AB.

10.2 LLDP Ha kommyTaTopax AJICMTEK

KomMmyTaTop npw BkaoueHU cy6bl LLDP HauvnHaeT nepnoguyeckmn oTnpasnaTh
LLDP-coobuieHunst cocefHUM ceTeBbIM yCTporicTBam. LLDP-coobueHms,
npuxoAsLume oT APYrnx yCTPorCTB, COXPaHAETCs B NaMAT KOMMYyTaTopa Ha Bpewms,
yKa3aHHoe B caMoM LLDP-coobLueHnn. He3aBnCMO OT TekyLLero COCTOAHMS,
KOMMYTaTOp He rnepeHanpasnsgeT Ha Apyrve nHrepdeincel nosyyeHHble LLDP-
COObLLEeHNS.

HacTtpownka
LWar 1. BknoyeHue onpasku LLDP-coo6LeHnin Ha nHTepdeiice

NSt BKNHOUYEHWS OTNPaBKM COOBLLEHWNI NCNONb3YyeTCst KOMAHAA:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface 0/1) #lldp transmit

Mocne BbINOAHEHWS 3TOM KOMaHAbl KOMMYTaToOp ByAeT oTNpaBasATb C UHTepdeiica
0/1 LLDP-coobueHns co cneayrowmmMm NonsaMu:

* MAC-agpec kommyTaTopa. Mepegaetca B none "Chassis ID", nogrun "MAC
address";

* HauMeHOBaHUWe VHTepdeiica. MNepeaaeTcs B nose "Port ID", nogtun "Locally
assigned";

* Bpems xpaHeHwus. Nepegaetca B none "Time To Live".

Mo ymonuyaHmto kKommyTtaTop otrnpasnseT LLDP-coobLeHns kaxable 30 cekyHa.
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LWar 2. BkatoveHue npuema LLDP-coobLieHnii Ha uHTepdeiice

Ans BKNHOUEHWSA npremMa CoobLLEeHNIA OT APYrX YCTPOMCTB UCMONb3yeTcs KOMaHAA:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface 0/1) #lldp receive

Mocne BbINOAHEHWS 3TOM KOMaHAbl KOMMYTaTOp 6yAeT NPUHUMAaTb U XPaHUTb
CBeJieHs 06 yCTPONCTBe, MOAKIHOHEHHOM K MHTepdeiicy 0/1.

War 3. N3ameHeHUe nepuoga oTnpaBku LLDP-coo6LeHniA (ONLMOHaNIbHO)

o yMON4YaHMIO KOMMYTATOP OTMAPaBAseT coobLieHNs Kaxabli 30 cekyHA. To
3HayeHe MOXHO N3MEHUTb KOMaHZOMN:

(als_sw) #configure
(als_sw) (configure) #lldp timers interval 5

Meprog MOXHO yKa3aTb OT 5 40 32768 cekyHA.

LWar 4. Jo6aBneHue B nepeaasaemMble coobuieHuns IP-agpeca kKommMmyTaTopa
(onUuMoHaNbHO)

CeezeHusA 06 yCTPOMCTBe NepesatoTcs B Buae Habopa TLV, onncaHHble B cTaHZapTe
IEEE 802.1AB. TLV 3TO COBOKYMHOCTb Tpex noJien: nojae tmna (onpegenset
cosepxumoe TLV), none pasmepa n rnone caMux gaHHbiX. [laHHble, B CBOKO o4vepesb,
TakXXe MOry MMeTb C/IOXHYI CTPYKTYPY, dopMaTt KOTOpoin byaeT onpesensitbCs
noaTunom. NMommmo obszatenbHbix TLV, Takmx kak "Chassis ID" (TLV Tun 1), "Port
ID" (TLV Tun 2) n "Time To Live" (TLV Tun 3), B nepejaBaemble NakeTbl MOXHO
A06aBNTb psj cneuyanbHbIX TLV.

Ansa Toro, uTo6LI 406aBUTL B NepesaBaeMble nakeTbl IP-agpec kommyTaTopa (TLV ¢
TUMOM 8), BbIMOHAEM KOMaHAy:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface 0/1) #lldp transmit-mgmt
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Mocne BbINONHEHNS 3TOW KOMaHAbl KOMMYTaTop byaeT nepejaBaTb CBOM IP-agpec B
coobuyeHusx LLDP. IP-agpec koMmyTaTopa nepejaeTcs B BUAe YeTblpex OKTeTOB, C
noatunom 1, yto 1 o3Ha4vaet IPv4-agpec.

LWar 5. lo6aBneHue B nepesaBaemMble COO6LLLEHUSA UMEHU YCTPOACTBA
(onUuMoHaNbHO)

C nomoLLbio cneyroLein HaCTPOMKN MOXHO BKIKOUNTL OTrpaBky System Name
ycTporictBa B TLV ¢ Tnom 5 (System Name TLV):

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface 0/1) #lldp transmit-tlv sys-name

[Mocne BbINOMHEHVA 3TOM KOMaH/Abl KOMMyTaTop byaeT nepesaBaTb CTPOKY
npurnaweHunsa CLI B coobLieHmnsax LLDP. MpurnaweHrie MOXHO U3MEHUTb

cnefyroLlen KOMaHAoM:

(als_sw) #set prompt "switch1"
(switch1) #

EcTb 1 gpyrovi BapuaHT. Mo ctaHzapTy IEEE 802.1AB, ecin yCTpPOMCTBO COBMECTVMO
c REC 3418, 1o B kavecTBe System Name Hy>XHO 1cnob30BaTb SsysName o6bekT
SNMP. Anqa BKAOYEHNSA COBMECTUMOCTU C 3TUM CTaHAAPTOM HY>XXHO BbIMONHUTL

CnefyHoLLyo KOMaHAYy:

(als_sw) (configure) #1lldp rfc3418

N3MeHUTb sysName MOXHO C MOMOLLbIO CeAytoLLel KOMaHAbI:

(als_sw) (configure) #snmp-server sysname "switchi"
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MpocmoTp

MpocmoTp MHGOPMaLMK O APYrnX YCTPOKMCTBAX, KOTOpble coobLwmam o cebe no
npotokosy LLDP, Ha Bcex nHtep¢ericax, HaCTpoOeHHbIX Ha npuem LLDP:

(als_sw) #show 11ldp remote-device all
LLDP Remote Device Summary

Local
Interface RemID Chassis ID Port ID System Name
0/1 1 172.17.1.5 20

Bonee geTtanbHyto MHGOPMALIMKO MOXHO NONYUYNTL KOMaHAOM:

(als_sw) #show 11ldp remote-device detail @/1
LLDP Remote Device Detail

Local Interface: @/1

Remote Identifier: 1

Chassis ID Subtype: Network Address
Chassis ID: 172.17.1.5

Port ID Subtype: Local

Port ID: 20

System Name:

System Description:

Port Description:

System Capabilities Supported:
System Capabilities Enabled: router
Time to Live: 63

122



'MABA 11. VLAN

11.1 BBegeHue

VLAN (aHrn. Virtual Local Area Network, BupTyanbHas nokanbHas ceTb) — rpynna
y310B ceTn, Tpadpuk KOTOPOW, B TOM YKMC/Ie LUIMPOKOBeLLaTe/IbHblA, Ha KaHa/IbHOM
ypoBHe (Layer 2) NONHOCTbIO U30/INPOBaH OT Tpaduka Apyrnx y3nos cetn. VLAN
NMO3BO/IAET CO3/laBaTb MOMHOCTHIO M30MPOBaHHbIE CEerMEHThI CeTU NyTem
NOrNYecKoro KOHGUIryprmpoBaHMsA KOMMYTaATOPOB, He npuberast K U3MeHeHU o
dUr3MYeCcKor CTPYKTYpbl CETU.

BHYTpv koMMmyTaTopa HacTporiku VLAN no3BONAIOT M30AMPOBaTb TPAadUK Mexay
nHTepoericamun:

VLAN 100 _¢

VLAN 300 VLAN 200

KOMMYTATOP
PncyHok 18. N3onaumsa Tpadurka c nomoLbio VLAN

VLAN cTposATCSA Ha OCHOBe TeroB. Ter — MeTKa-naeHTudbukaTop, fobasnsemas kK
Ethernet-kazpy 1 ncnonb3lyemas aas nepejavv MHGopmaunm o NPUHaZNEXHOCTHU
Kagpa k onpegeneHHoMy VLAN. OnuncaHve npviseseHo B cTaHgapTe |EEE 802.1Q.

KoMmmyTaTop onepupyeT TOJIbKO TervpoBaHHbIMW NakeTamu. 1o ymonyaHuio Bce
nHTepdercbl KOMMyTaToOpa OTHOCATCA K yC1oBHOM ceTn VLAN 1 ¢
naeHTnemnkaTopom VID, paBHbIM 1. Bce HeTernpoBaHHbIe nakeTbl Ha BXoje
nHtepderica kommytatopa Termpyrotcs VLAN 1, a Ha Bbixoge Ter VLAN 1 cHumaeTcs.
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MNpoxoxaeHne nakeTa BHYTPU KOMMYyTaTopa N306paxeHo Ha CXeMe HUXE:

[Mpasuna
B . MpaBuna Bxoasawine GacTys
XoAALLMM bunbTpaymm npasuna y L
nakert (Participation
(acceptframe) (Ingress rules)
rules)
v
MaTtpuua
KOMMYyTaLMn
[MpaBuna
. Vicxogsime
BbixozasLumii npasuna yyactus
naket (Egress rules) (Participation
rules)

KOMMYTATOP

PucyHok 19. Cxema NpoxoxaeHns rnaketa yepes KOMMyTaTop

11.2 Hactpouka VLAN

Hactpoika VLAN Ha KOMMyTaTope rMpoxXoAuT B HECKOJIbKO 3Taros:

co3aaHune VLAN;

* HacTpolika npasua GunbTpaLnm;
* CO3/aHue BXOAALLMX MPpaBu;

* CO3JaHue NpaBua yyactus;

* CO3/aHVe NCXOASALLMX NpasBu.

Co3pgaHume VLAN

Ana Toro 4tobbl KOMMYTATOP MOT MPUHKMAaTL 1 06pabaTbiBaTh VLAN, HEO6X0ANMO
ero cosgatb. [nsa co3gaHma VLAN vcnonb3yeTtcs cnefyroLlas KoMaHaa:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan <vlan list>
(als_sw) (Vlan) #exit
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Hanpumep, ana co3gaHuma Tpex VLAN (244, 600 1 1000 Ha npuMepe Hmxe)
NCMOMb3YHT KOMaHAy:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 244,600,1000
(als_sw) (Vlan) #exit

B 37Ol KOMaHze MOXHO 3agaBaTb Habop VLAN cnegyroimm cnocobamu:

* nepeuncneHme VLAN yepes 3anatyro (100,101,102,110);
* ykasaHwve nHtepsasna VLAN yepes 3Hak "-" (100-102);
* KOMBVIHVMPOBAHHbIM CMOCOBOM, UCMOb3Ys MepeyncieHne U MHTepBan

(100-102,110).

Kaxxgomy VLAN MOXHO Ha3HaunUTb NMS, CAenaTb 3TO MOXHO CnejytoLer KOMaHAoM:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan name <vlan id> <vlan name>

(als_sw) (Vlan) #exit

Ha nprimepe HuKe rnokasaHbl KOMaHAbl Ha3HaveHna nmeHn "IPTV" ana VLAN 600:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan name 600 "IPTV"

(als_sw) (Vlan) #exit

NMsi oTobpaxaeTcs B KOHOUIypaLmMm KOMMyTaTopa 1 B TabvLax CTaTUCTUKMA,
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HacTpoiika npaBun ¢punbTpayum

MOXHO HacTPOUTb MHTePdEIC Tak, UTOBbl OH MPUHKMAN TONbKO TEMMPOBaHHbIE
nakeTbl. [l1s1 3TOro UCNonb3yeTcs ceaytoLasl KoMaHAaa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #vlan acceptframe vlanonly
(als_sw) (configure) (interface 0/1) #exit
(als_sw) (configure) #exit

Takxe MOXHO HaCTPOUTb MHTepdelic Tak, YTOBbI OH MPUHKMAaN TONbKO
HeTernpoBaHHble NMakeTbl. 15 3TOro NCNob3yeTcs cieytoLiast KOMaHAA:

(als_sw) #configure
(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface ©0/1) #vlan acceptframe admituntaggedonly
(als_sw) (configure) (interface 0/1) #exit
(als_sw) (configure) #exit

HoyMOﬂanMK)MHTep¢EMCHpMHMMaeTTEFMpOBaHHbEl4HETEﬂApOBaHHbE
rnaketbl. lna 3a4aHKa Takoro nosejeHus MCnoJsb3yeTcd aiejyroulad KoMaHaa:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #vlan acceptframe all
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

Mpwy HacTpolike 04HOro 13 pexmnmMoB (vlianonly nnn admituntaggedonly), nakeTsl
NPOTUBOMOMIOXHOIO TWMNa 6yayT oTOpoLLeHbl No Npasuy acceptframe.

HacTpoiika BxoasaLwmx npaBui

[na BxoadALlero HeTerpoBaHHOMo NakeTa MOXHO YCTaHOBUTL Ter Mo 04HOMY 13
npaswn. MpropuTeT NpaBuia TerMpoBaHUA ykasaH B nopsake yobiBaHUA (1 —
HaVBbICLUNIN, 3 — HAUMEHbLLUWIA):
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1. Ha ocHoBe MAC-agpeca (MAC-based).
2. Ha ocHoBe 3HaueHus nons Ethertype (Protocol-based).
3. Ha ocHoBe uHTepdelica (Port-based).

Ecnv ana naketa NnoaxoAAT HECKOJIbKO NpaBui, TO cpabaTbiBaeT Npaswuio, y
KOTOPOro BbiLLe NpuopuTeT. Hanpumep, ecnm ycTaHOB/IEHO NpaBuio Ha ocHose 0/1
nHTepderica TervpoBaTtb nNaketbl VLAN 3 1 ycTaHOBNAEHO rnobanbHOe npaBuio Ha
ocHoBe MAC-azpeca TermpoBatb naketbl VLAN 5, To nakeT bygeTt nepejaH fanblue
c VLAN 5, echv ero MAC agpec NCToYHMKa coBnajaeT C yKkasaHHbIM B NpaBuie
TernposaHuna Ha ocHose MAC-agpeca.

Mo ymMon4aHmIo Ha BCex MHTepdelicax KOMMYTaTopa BXOAALLMIA HETerMpoBaHHbIV
Tpadpuk Ternpyetca VLAN 1.

HacTtpownka MAC-based VLAN

Ana Toro, 4Tobbl HACTPOUTL TErVPpOBaHMeE BXOAALLEro HeTermpoBaHHOro Tpaduka
onpegeneHHblM VLAN, ocHoBbIBasdAcb Ha MAC-agpece NCTOYHKKA, NCMOJIb3YeTCH
cnefyrowaa KoMmaHaa:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan association mac <MAC-address> <MAC-address mask> <vlan id>
(als_sw) (Vlan) #exit

B faHHOM KOMaHAe ¢ nomMoLbto nons <MAC-address mask> MOXHO 3a4aTb
AnanasoH MAC-agpecos. Eciv kommyTatop nprmMeT naket, y kotoporo MAC-agpec
NCTOYHVKa nornajaeT noj o4HO U3 NpaBWJ/, TO 3TOMY MakeTy byaeT Ha3HayeH
yKka3aHHbIn B npasue Ter VLAN. lMpaBua MoxeT bbiTb HeCKobko. Ecan nakeT
nonajaet noj HeckoJsibKO rnpasu/, TO MPUMEHAETCHA TOJIbKO CaMoe MepBoe, B
nopsiike co3aaHus.

B npumepe HMXe ana onpegeneHHoro MAC-agpeca HasHayvaeTtca VLAN 97:

(als_sw) #vlan database
(als sw) (Vlan) #vlan association mac 08:60:6e:6f:5b:6c ff:ff:ff:ff:ff.ff 97
(als_sw) (Vlan) #exit
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MprMep ncnoib3oBaHWA Macku AN 3ajaHna gnanasoHa MAC-aapecos:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan association mac 08:60:6e:6f:5b:00 ff.ff:.ff:ff:ff:00 97
(als_sw) (Vlan) #exit

Mocne BbINONHEHWSA 3TOW KOMaHAblI BCeM BXOAdLLMM nakeTam ¢ MAC-agpecamu
NCTOYHVKa B gnana3oHe oT 08:60:6e:6f:5b:00 go 08:60:6e:6f:5b:ff byseT fobasneH
Ter VLAN 97. Obpatute BHMMaHMKe, YTO Ha MHTepdeincax HeobXoA MO BKAHOUNTb
o6paboTtky VLAN 97.

HacTtpowka Protocol-based VLAN

HacTpoiika TermpoBaHus BXOAALLLEr0 HeTEermMpoBaHHOMoO Tpadrika Ha OCHOBe
3HayeHus nonsa Ethertype Npon3BoAMTCA B HECKONLKO LLIAroB: CHavana co3jaeTcs
rpynna, et HasHa4vaeTcs Uma 1 VLAN, 3atem K rpynne gobaBngeTca NpoToKOo, Ha
OCHOBEe KOTOPOro byAyT TerpoBaTbCs MakeTbl, NOTOM Ha nHTepdence
NpUYMeHsAeTCa Co34aHHas rpynna.

War 1. CozgaHue rpynnsl

[na co3paHma rpynnbl NCNOAb3yeTca cledyroLlasd KoMaHaa (B npumepe
ncrnonb3oBaHa rpynna 1):

(als_sw) #configure
(als_sw) (configure) #vlan protocol group 1
(als_sw) (configure) #exit

Bcero pa3speLLeHo NCNonb30BaTh rpynnbl C HOMepamu oT 1 A0 16 BKAHOUNTENBHO.
LWar 2. Ha3HauyeHUe NMEeHU Fpynnbl

ANna HazHayveHUA NMeHn rpynnbl NCNONb3YyeTCA Ciedyollad KOMaHaa:

(als_sw) #configure
(als_sw) (configure) #vlan protocol group 1 named "PPPOE"
(als_sw) (configure) #exit
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B kauecTBe ID rpynnbl HY>XHO UCMO/Ib30BaTb TOT XXe HOMep, YTO BblN1 UCMOJIb30BaH
npw co3gaHun. B npnmepe rpynne c HomepoMm 1 HasHauvaetcs nmsa "PPPOE".

LWar 3. HasHaueHwue VLAN rpynne

Ansa 3agaHunsa Toro, kakmm VLAN 6yayT TermpoBaHbl NakeTbl, MCM0/b3yeTCs
cnefyroLlaa KoMmaHaa:

(als_sw) #vlan database
(als_sw) (Vlan) #protocol group 1 600
(als_sw) (Vlan) #exit

B saHHOM npumepe ansa rpynnbl 1 HazHaveH VLAN 600. O6paTuTe BHMMaHMe, 4To
VLAN 600 gonxeH 6bITb CO34aH, a A1 KOPPEKTHOM PaboTbl HYXXHO HaCTPOUTL ero
06paboTky Ha MHTepdercax.

LWar 4. Jlo6aBneHne NpoTOKO/OB

Ans ;obaBneHns MPOTOKO/I0B, HA OCHOBE KOTOPbIX BYAeT MPUCBOEH Ter,
MNCNONb3YeTCa CeayroLlan KoMaHaa:

(als_sw) #configure
(als_sw) (configure) #vlan protocol group add protocol <group id> <protocol>
(als_sw) (configure) #exit

3HaqumenapaMeTpa<pnﬁocob>MoxeTanHmmaTbcneaymnume3HaquMﬁ

arp — Address Resolution Protocol (ARP);

ip — Internet Protocol (IP);

ipx — Internetwork Packet Exchange (IPX);

* pppoe_discovery — 3tan obHapyxeHus PPPoE (PPPoED);
* pppoe_session — 3Tan ceaHca PPPoE (PPPOES).
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Takxe MOXHO HaCTPOUTb TerMpoBaHKe NakeTa Ha OCHOBE OnpeAeNeHHOro
3Ha4eHusi nons Ethertype c noMoLLb0 KOMaHAbI:

(als_sw) #configure

(als_sw) (configure) #vlan protocol group add protocol <group id> ethertype <eth
ertype>

(als_sw) (configure) #exit

B 31Ol KOMaHAe BBOAMTCA YMCIOBOe 3HaueHMe nong Ethertype. Jonyctnmo
ncnonb3osBatb 16-pryHyto 3annck, HanpumMep 0x0800.

Lar 5. MpumeHeHue rpynnbl Ha UHTepdeiice

Ana Toro 4tobbl NHTepdenc Mor obpabatbiBaTh NakeTbl COr1aCHO NMpaBuiam

rpynnbl, HEO6XOAMMO NPUMEHUTL FPyNny Ha HTepdeice. [Ina 3TOro NCNoNb3yeTCs
CnefyroLLas KOMaHzaa:

(als_sw) #configure

(als_sw) (configure) #interface @/1

(als_sw) (configure) (interface @/1) #protocol vlan group <group id>
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

HacTtpowka Port-based VLAN

Ana Toro, 4To6bI 3a4aTb TerMpoBaHMe BXOAALLEro HeTernpoBaHHoOro Tpaduka
onpegeneHHbIM VLAN Ha nHTepdelice, ncnonb3yeTcs cneayroLlas KOMmaHaa:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #vlan pvid <vlan id>
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit
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HacTpolika npaBua yyactums

NHTepdelic MoxeT obpabaTbiBaTb TO/IBKO Te VLAN, KOTOpble NponncaHbl B
npasunax yydactusa. Ecnm Ha BxoZ nHTepderica (nocse npoxoxaeHnsa npasu
dunbTpaumMn 1 BXOAALLMX NPaBWI) NonajaeT nakeT ¢ TeroM, B 06paboTke KOToporo
NHTepdenc He yyacTByeT, TO TakOM NakeT byaeT oTOPOLLIEH.

Mocne punbTpaunm 1 06paboTKM BXOAALLMMU NpaBUiaMm onpesensaeTca ydactme
NHTepdericoB B 06paboTke NakeToB C onpeenieHHbIMY 3HaveHussMu VLAN. MNakeT
MOXeT bbITb MepeAaH Ha NHTepdenchl, KOTopble ornpejenieHbl Kak y4acTHUKY VLAN,
KOTOPbIM TerpoBaH nakeT. ECin HU O4UH 13 nHTepdelcoB He ABNAeTCH
y4acTHMKOM 31oro VLAN, To naket 6yaeTt oTbpoLLeH.

Mo ymMonuaHuto Bce nHTepdericel 0bpabatbiBatoT ToNbKO 1 VLAN, nakeTbl ¢
ApyrmMu Teramm 6yayT otépoLueHsl. Ans BkatoveHns obpabotkm VLAN Ha
nHTepderce NCrosib3yeTcss KOMaHAa:

(als_sw) #configure

(als_sw) (configure) #interface @/1

(als_sw) (configure) (interface @/1) #vlan participation include <vlan id>
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

Ansa Toro ytobbl UckIUMUTL VLAN 113 06paboTkn Ha UHTepdeice, NCMoJib3yeTcs
KOMaHAa:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface ©/1) #vlan participation exclude <vlan id>
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

KomaHga nckntoveHnsa ns obpaboTtky Takke MoXeT bbITb npuMeHeHa ans VLAN 1.
OTO MO3BOJINT 3aMNpeTnTb HETerMpoBaHHbI TpapuK Ha UHTepderice. TOro xe
addpexkTa MOXHO AOCTUTHYTb, YCTAHOBKB PeXVM 06paboTKy NakeToB Ha
nHTepgerice vianonly (obpabaTbiBaTb TONLKO TEMVIPOBAHHbIE MAKeThI).
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HacTpoiika ucxogsamx npaBun

MocnefHMM Larom obpaboTku nakeTa ABNAETCA NPaBUIO ANA BbIXOAALLErO C
nHTepderica Tpadurka. Ha fJaHHOM Liare onpegensdeTtcsa Ans Kakmx 3HadeHuin VLAN
Tpapuk C HTepdeinca nakeT byaeT BbIXOANTL C TErOM, a ASIA Kakux 6e3 Tera.
CywiecTByeT ABa pexuma: tagging (ter VLAN ocTaeTcqa) n untagging (ter VLAN
yaansietcs). o yMon4aHuMio BCce MHTepdpencbl Ha KOMMYTaToOpe HaxoA4ATCA B
pexvme untagging ana scex VLAN.

Ans TOro Ytobbl HACTPOUTL TErpoBaHMe NcxoaaLLero Tpadmka, NCNoNb3yeTcs
cneayroLlan KOMaHAa:

(als_sw) #configure

(als_sw) (configure) #interface @/1

(als_sw) (configure) (interface @/1) #vlan tagging 100
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

MNocne BBOZA 3TOM KOMaHZAbI BCe nakeTsl, nonyumsLlume Ter VLAN 100 Ha
KOMMyTaTope Uau npuiejLume ¢ HAM, byayT BbIXOAUTb C UHTepdelica 0/1 ¢ 3Tum
Terom.

[Ana oTkaroyeHus pexnmMa TermpoBaHnA NCMOJIb3yeTCA KOMaHAa:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #no vlan tagging 100
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

B atom cniyyae naketsl, nonyymsLivie ter VLAN 100 Ha KoMMyTaTOpe Unu
npuveLumne ¢ HUM, byayT BbIXOANTL C HTepdeinca 0/1 6es Tera.
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MpocmoTp VLAN

Ana npocmoTpa Bcex VLAN, co3aHHbIX Ha YCTPOMCTBE, UCMOb3yeTcs CneyroLlas
KOMaHAa:

(als_sw) #show vlan

VLAN ID VLAN Name VLAN Type
1 Default Default
111 Static
375 IPTV Static
660 Static
900 Static
1000 Management Static

STa Tabnuua BbIBOAUT CrcoK co3aaHHbIX VLAN 1 nx nmeHa (ecnm nmsi 6110
HaCTPOEHO).

Bonee petanbHyto MHGOPMaLMIO NO KOHKPeTHOMY VLAN MOXHO NocMoTpeTb
cnesyroLen KOMaHAoM:

(als_sw) #show vlan 375
VLAN ID : 375
VLAN Name : IPTV
VLAN Type : Static

Interface Current Configured Tagging
o Include  Include  Untagged
é}é4 Include Include Untagged
0/25 Include Include Tagged
é}é8 Include Include Tagged

Mona B 3TON Tabaunue:

* Interface — Homep VHTepdelica;

e Current — TekylLLlee COCTOSAHME Y4acTUSA JaHHOro HTepdelica B 06paboTtke
VLAN. MoxeT 6bITb "Include" (yuacTByeT B 06paboTke) n "Exclude" (He
yyacTByeT B 06paboTke);

* Configured — HacTpoeHHOe COCTOAHME YYHacTUA JaHHOro nHTepdelrica B
obpaboTke VLAN. MoxeT bbITb "Include" (yuacTByeT B 06paboTke) 1
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"Exclude" (He yuactByeT B 06paboTke);

* Tagging — ncxogduee npasuno 419 VLAN Ha faHHOM UHTepdeice. MoxeT
6bITb "Tagged" (MmeTka VLAN ocTaeTcsi Npu BbIXOZe MakeToB C MHTepdelica) v
"Untagged" (meTka VLAN cHMmaeTcs).
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F'MABA 12. DOUBLE VLAN (Q-IN-Q)

12.1 BBegeHue B Q-in-Q

Q-in-Q — TexHosI0rnA, NO3BOJIAIOLLAA MakeTy MeTb Heckonbko 802.1q Teros.
OnwucbiBaeTca ctaHAapTom IEEE 802.1ad. Anga paboTbl TpebyeTcs noajepikka Ha
060pYyA0BaHNY, TaK KaK 6ONbLUMHCTBO L2 yCcTpOMCTB paboTaroT TOJIbKO C OAHUM
Terom.

Mpv Ha3HaYeHUN ABOMHOIO Tera nakeT NpMobpeTaeT cnesyroLmii BUA:

DMAC SMAC Ethertype = Data ...

DMAC SMAC VLAN Ethertype = Data ...
outer

DMAC SMAC S-VLAN I C-VLAN Ethertype = Data ...
outer inner

PncyHok 20. Cxema naketa Ethernet npu go6asneHnmn ogHoro 802.1q Tera v Double
VLAN

YcTpoincTea, He nojaepXxmsaroLyme TexHonornto Q-in-Q, obpabatbiBatoT Tpaduk €
ABOMHBIM TeroM rno sBHeluHemy Tery (S-VLAN Ha cxeme).

12.2 HacTtpouka Q-in-Q Ha kommyTaTopax AJICUTEK

KommyTtatopbl AJICUTEK noaaep>XrBatoT nepeyrcieHHble HUXe TeXHoIornun. Ha
BXOJe nopra:

* dnNbTPaLMA NAKeTOB NO HANNYMIO UK OTCYTCTBUIO Tera (Accept frame);
e BxogHasa TpaHcnsaumsa VLAN (Ingress translation);

* Ha3HayeHue S-VLAN no C-VLAN (Selective Q-in-Q);

* Ha3HauyeHue VLAN no nopty (Port-based Q-in-Q);

* dunbTpauma no npasmnam yyactua VLAN Ha Bxoge (Ingress filter).

Ha BbIxoze nopTa:
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* dUNbTPaLMA NaKeToB NO NpasBuaam ydacTust Ha Boixoze (Egress filter);
* ypaneHue 1 coxpaHeHve VLAN no npasunam VLAN gna nopta (VLAN

tagging);
* BbIXxogHasa TpaHcnAums VLAN (Egress translation).

UNI-uHTepdeinicbl u NNI-nHTepdeiicol
NHTepdelicbl KOMMyTaTopa Npu paboTe C 4BOMHbLIM TEroM AeNsaTcsa Ha ABa Tuna:

* NNI (Network/Network Interface) — nHTepdeiic, 3a KOTOpPbIM HAXOANTCA
ceTb NpoBalizepa;

* UNI (User/Network Interface) — nHTepdeiic, 3a KOTOPbIM HAXOANTCA KNNEHT,
nosyyarLmin ycayr B BolgeneHHoOM VLAN.

PaccMoTpuM ypoBeHb A0CTyNa NpoBanAepa, rae Kaxabli KINeHT NoslyyaeT yciyru
cBs3un B BblgeneHHoM VLAN. KnveHT 3a nHtepdericom 0/10 nonyyaeT ycnyrm Bo
VLAN 10, knneHT 3a 0/11 Bo VLAN 11 1 Tak ganee. YTobbl He CMeLUVBATb
knneHTckre VLAN € pa3HbIX KOMMYTaToOpPOB, MOXHO NprMeHnTb Q-in-Q 1
nomecTnTb BeCb Tpadumk ¢ kommyTatopa 1 B S-VLAN 338, a c komMmyTatopa 2 B S-
VLAN 448. B cBoto ovepeb Tpaduk, npesHasHauYeHHbI KnneHTamMm kommyTatopa 1,
byneT natn ¢ ABoHoM MeTkon S-VLAN 338 nnu 448 n C-VLAN KOHKpPeTHOro
KNeHTa.

Cxema ceTu ANs JAHHOTO NprMepa M306paxeHa HUXKE:
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0/28 0/10

<€ - VLAN 338.x- >

KOMMYTATOP 1

0/11

L2 CETb

0/28 0/10

<€ - VLAN 448.x- >

KOMMYTATOP 2
@ VLAN 448.10

YA

Service VLAN Client VLAN 0/11

PrcyHok 21. CxeMa npeAocTaBieHns ycayr ¢ ncnonb3oBaHmem Double VLAN

[laHHOe noBejeHVie MOXHO peann3oBaTh C MoMoLLbio HasHadeHus UNI n NNI
nHtepdericos. B Hawem npumepe NNI-nHTepdpencamm byaet nutepderic 0/28, UNI-
nHtepdericamn byayt 0/10, 0/11, 0/12 n apyrme nHTeppencsl KOMMYTaTOPOB,
KOTOopble BeAyT K KnneHTamM. BHe 3aBUCMMOCTU OT TOro, ecTb 1n y naketa VLAN, UNI-
nHtepoenc gobaenset Ter S-VLAN. NNI-nHTepdelnc nprH1MMaeT nakeT ¢ 4BOVHbIM
TEeromMm v nepegaet ero cornacHo L2 tabnnue v npasunam yyactnsa VLAN Ha NNI- n
UNI-nHTepdeicax.
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Ansa ykazaHnsa NNI-nHTepdencoB ncnonb3yeTcd KOMaHaa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @0/1) #mode dvlan-tunnel

Mpwv 3TOM, ecnn Ha3HayveH XoTb oaMH NNI-MHTepdeinc, ocTanbHble MHTepdenco!
ctaHyT UNI-uHTepdencamu. Ecnm komaHgy "mode dvlan-tunnel” ybpaTtb co Bcex
NHTepdercoB, TO KOMMyTaTop byzeT 06pabaTthbiBaTh NakeTbl MO BHELUHeMY Tery.

PdPunbTpayusa NakeToB NO HaJIMUMIO NN OTCYTCTBUIO Tera (Accept
frame)

CDI/I}'IpraLI,I/IFI MaKkeToB Ha BXO/Je MNMO3BOJIAET.

* OT6pacbiBaTh NakeTbl 6e3 VLAN;
* OT6packiBaTh NakeTbl € VLAN;
* [lpyHKXMaTL BCe NakKeTbl (COCTOAHVIE MO YMONYaHUIO).

Cnegytowast HacTporka no3sonut HTepdency 0/1 NpUHUMaTL TONIBKO
TerpoBaHHble nakeTbl (nakeTbl ¢ VLAN):

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #vlan acceptframe vlanonly

Cnegytolast HacTporka no3sonut HTepdency 0/1 NprUHUMaTL TONIBKO
HeTermpoBaHHbIe NakeThbl:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #vlan acceptframe admituntaggedonly
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CnegyroLas HacTporika No3BOANT UHTepdency 0/1 NpMHMMaTL BCe NakeTbl, Kak C
VLAN, TaKk 1 6e3 (HacTpowKa rno yMo/I4aHuo):

(als_sw) #configure
(als_sw) (configure) #interface @/1
(als_sw) (configure) (interface @/1) #vlan acceptframe all

BxoaHasa TpaHcnayusa VLAN (Ingress translation)

BxoaHasa TpaHCAsUMs MO3BOASET NOMeHATb BHelwHUI VLAN npuv Bxoze nakeTa Ha
KOMMYyTaTop.

|_|pI/IMep pa6OTbI MoKa3aH Ha cxemMe HWXxXe:

01 0/2

KOMMYTATOP

VLAN 10 —> KOMMYTATOP | VLAN 20 —>

PuncyHok 22. Cxema paboTbl BXOLHOW TPAHCAALNN
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KoHdurypauus ansa cxemsil:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#vlan database
(Vlan) #vlan 10,20

(Vlan) #exit

#configure

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#dvlan selective

#interface
(interface
(interface
(interface
#interface
(interface
(interface
(interface
#exit

0/1

0/1)
0/1)
0/1)
0/2

0/2)
0/2)
0/2)

#dvlan cvid 10 cvid 20
#vlan participation include 20
#exit

#vlan participation include 20
#vlan tagging 20
#exit

(als_sw) #

Ha nHtepdeic 0/1 npuxoaunt naket ¢ VLAN 10. MNakeT obpabaTbiBaeTcs BXOAHOM
TpaHnAumMen, Tak kak Ha nHtepgerice 0/1 nmeetcs npaswuo "dvlan cvid 10 cvid 20",
N TPaHCIALMS BKAOYeHa KoMaHaol "dvlan selective". VLAN 10 B nakeTe 6yayT
3aMeHeH Ha VLAN 20 1 naket byzeT nepefaH Ha nHTepdeinc 0/2. YTobbl nakeT Mor
nponTn c HTepdeinca 0/1 Ha nHTepdeinc 0/2, Ha nHTepdencax JONKHO bbITh
HacTpoeHo npaswno yyactus ansa VLAN 20. MAC-agpec nakeTa 6yzeT BblyyeH BO
VLAN 10.

HasHaueHue S-VLAN no C-VLAN (Selective Q-in-Q)

Selective Q-in-Q — TexHon0OrKs, NO3BOAAIOLLAA Ha3HaYaTb Ter S-VLAN Ha nakeThbl €
onpegeneHHbIM C-VLAN. Selective Q-in-Q HacTpanBaeTca N NPUMeHAEeTCA Ha BXOAe
UNI-nHTepdeiicos.
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PaccmoTpumM cxemy, rae Ha nHtepdeinc 0/1 KoMMyTaTopa NPUXOAAT NakeTbl BO
VLAN 10 1 20. Ha Bbixoge nakeTsbl ¢ C-VLAN 10 gomkHbl nonyynte S-VLAN 30, a
rnakeTbl ¢ C-VLAN 20 — S-VLAN 40:

01 0/2

KOMMYTATOP

VLAN 10 —> VLAN 30.10—>
KOMMYTATOP
VLAN 20 —> VLAN 40.20—>

PncyHok 23. Cxema gobasnerus S-VLAN no onpegeneHHoMy C-VLAN (Selective Q-in-

Q)

Ana faHHOW cxeMbl KOHPUIrypaums byaeT cnefytoLein:

(als sw) #vlan database

(als_sw) (Vlan) #vlan 10,20,30,40

(als_sw) (Vlan) #exit

(als_sw) #configure

(als_sw) (configure) #dvlan selective

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #dvlan cvid 10 svid 30

(als_sw) (configure) (interface 0/1) #dvlan cvid 20 svid 40

(als_sw) (configure) (interface @/1) #vlan participation include 30,40
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #interface @/2

(als_sw) (configure) (interface 0/2) #mode dvlan-tunnel

(als_sw) (configure) (interface @/2) #vlan participation include 30,40
(als_sw) (configure) (interface @/2) #vlan tagging 30,40

(als_sw) (configure) (interface 0/2) #exit

(als_sw) (configure) #exit

(als_sw) #
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Selective Q-in-Q HacTpamBaeTcs TONIbKO B TOM C/lyyae, el Ha KOMMyTaTope Ha
04HOM 13 nHTepdericos BkatoyveH "mode dvlan-tunnel”. Ha nntepdeiic 0/1
npuxoaat naketol ¢ VLAN 10, nntepoeric 0/1 aenaetca UNI-nHTepdericom, Tak Kak
Ha nHTepderice 0/2 npucyTcTByeT HacTporika "mode dvlan-tunnel". MNakeTbl BO
VLAN 10 no npasuny "dvlan cvid 10 svid 30" 6yayT nony4yatb S-VLAN 30. [lanee
nakeTbl NepesatoTcsa Ha MHTepdenc 0/2 ¢ S-VLAN 30 n C-VLAN 10. MakeTbl BO VLAN
20 no npasuny "dvlan cvid 20 svid 40" 6yayTt nonyyaTb S-VLAN 40. lanee nakeThbl
nepegatotca Ha 0/2 nHtepdeic ¢ S-VLAN 40 n C-VLAN 20.

Ha nHTtepdeincax 0/1 n 0/2 4omKHO bbiTb HAacTpoeHo npasuio yyactus ans VLAN 30
n 40.

Ha3sHauyeHune VLAN no nopTty (Port-based Q-in-Q)

MNpwn paboTe ¢ ABOMHbLIM TEFrOM MOXET BO3HVKHYTb HEOHOXOAMMOCTb MOMECTUTbL BeCh
Tpaduk c HTepdeinca knmeHTa B onpegeneHHblin S-VLAN. s 3TOro ncnonb3yeTcs
Port-based Q-in-Q, ananor Port-based VLAN. Port-based Q-in-Q 6yzeT paboTatb
TO/IbKO B TOM C/lydae, ec/ivm NakeT He Nonas BO BXOAHYH TpaHcasauuo n Selective Q-

in-Q.

PaccMmoTpuM cxeMmy, rae Ha nHtepdeinc 0/1 npuxoaat naketbl Bo VLAN 10 v 20, Bcem
nakeTam Ha BXoZe Hy>Ho gobasuTb S-VLAN 30:

0/1 0/2

KOMMYTATOP

VLAN 10 —> VLAN 30.10—>
KOMMYTATOP
VLAN 20 —> VLAN 30.20—>

PucyHok 24, Cxema gobasneHuns S-VLAN no nopty (Port-based Q-in-Q)
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Ana jaHHOW cxeMbl KOHPUIrypaums byaeT ciefytoLein:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#vlan databa
(Vlan) #vlan
(Vlan) #exit
#configure
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
#

se
30

#interface
(interface
(interface
(interface
#interface
(interface
(interface
(interface
(interface
#exit

0/1

0/1)
0/1)
0/1)
0/2

0/2)
0/2)
0/2)
0/2)

#vlan
#vlan
#exit

#mode
#vlan
#vlan
#exit

pvid 30
participation include 30

dvlan-tunnel
participation include 30
tagging 30

Ha nHTtepdeic 0/1 npuxoaat nakeTsl ¢ VLAN 10, nHtepderic 0/1 asnsetca UNI-
NHTepdercom, Tak Kak Ha nHTepdeince 0/2 NnpucyTCcTBYeT HacTpolrika "mode dvlan-
tunnel". MakeTbl BO VLAN 10 no npaswuny "vlan pvid 30" 6yayT nonyyats S-VLAN 30.
[Janee naketbl nepeaatoTcs Ha nHTepderic 0/2 ¢ S-VLAN 30 n C-VLAN 10. MNakeTbl BO
VLAN 20 no npaswuny "vlan pvid 30" 6yayt nony4yaTb S-VLAN 30. Janee nakeThbl
nepegarotca Ha 0/2 nHtepderic ¢ S-VLAN 30 n C-VLAN 20. Ha nHTepdeiicax 0/1 v
0/2 pomkHO 6bITb NpaBwno yyactusa ans VLAN 30.

dunbTpauyun no npasunam yyactmsa VLAN Ha Bxoge (Ingress filter)

®dunbTpaums No NpasuiaM y4acTnsa No3BosseT 0OTOPOCUTbL Ha BXoAe nHTepdelica
naketbl ¢ VLAN, He yA0B/eTBOPAOLWMM NpaBuiaM ydactus.
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Ha Bxoge UNI-nHTepdeiica otbpocrm naketsl Bo VLAN 10. MNakeTsl BO VLAN 20
AomxkHbI nonyyatb S-VLAN 30 no npasuny "Port-based Q-in-Q":

0/1 0/2

KOMMYTATOP

VLAN 10 —> X
KOMMYTATOP
VLAN 20 —> VLAN 30.20—>

PucyHok 25. Cxema paboTbl Ingress Filter

Ana aaHHOW cxeMbl KOHPUIypauus byaeT ciepytoLlen:

(als sw) #vlan database

(als_sw) (Vlan) #vlan 10,20,30,500

(als_sw) (Vlan) #exit

(als_sw) #configure

(als_sw) (configure) #dvlan selective

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #dvlan cvid 10 svid 500
(als_sw) (configure) (interface 0/1) #vlan pvid 30

(als_sw) (configure) (interface 0/1) #vlan participation include 30
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #interface 0/2

(als_sw) (configure) (interface 0/2) #mode dvlan-tunnel

(als_sw) (configure) (interface @/2) #vlan participation include 30,500
(als_sw) (configure) (interface ©/2) #vlan tagging 30

(als_sw) (configure) (interface 0/2) #exit

(als_sw) (configure) #exit

(als_sw) #
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Ha nHTtepdeinc 0/1 npuxoaat nakeTsl ¢ VLAN 10, nHtepderic 0/1 asnaetca UNI-
nHTepderncom, Tak Kak Ha MHTepdence 0/2 NpucyTcTBYeT HacTpoka "mode dvlan-
tunnel”. MakeTbl Bo VLAN 10 no npaswny "dvlan cvid 10 svid 500" 6yayT nonyyatb S-
VLAN 500. flanee nakeTbl He nepegatoTcs, Tak kKak VLAN 500 oTcyTcTBYeT B
npasBunax yydactua Ha nHtepgerice 0/1. Naketbl Bo VLAN 20 no npasway "vian pvid
30" eyayT nony4yaTb S-VLAN 30. Janee nakeTbl nepeaatotcs Ha nHTepderic 0/2, Tak
kak VLAN 30 npucyTcTByeT B npaBuiax ydactua Ha nHtepgericax 0/1 v 0/2.

dunbTpaumsa NnakeToB Mo NpaBuiamMm yyacTua Ha Bbixoae (Egress
filter)

PunbTpaLMs Mo nNpasuiaM y4acTnsa No3BoisSeT OTOPOCUTL Ha BbIXOAe NHTepdelica
naketbl ¢ VLAN, He y40BeTBOPAOLMM NpaBuiaM ydacTus.

Ha Bbixoge NNI nntepdeiica otépocm naketsbl ¢ S-VLAN 500. MNakeTtbl Bo VLAN 20
A0/MKHbI nony4yate S-VLAN 30 no npasuny "Port-based Q-in-Q™:

0n 0/2

KOMMYTATOP

VLAN 10 —> X
KOMMYTATOP
VLAN 20 —> VLAN 30.20—>

PuncyHok 26. Cxema paboTbl Egress Filter
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Ana jaHHOW cxeMbl KOHPUIrypaums byaeT ciefytoLein:

(als sw) #vlan database

(als_sw) (Vlan) #vlan 10,20,30,500

(als_sw) (Vlan) #exit

(als_sw) #configure

(als_sw) (configure) #dvlan selective

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #dvlan cvid 10 svid 500
(als_sw) (configure) (interface 0/1) #vlan pvid 30

(als_sw) (configure) (interface @/1) #vlan participation include 30,500
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #interface 0/2

(als_sw) (configure) (interface 0/2) #mode dvlan-tunnel

(als_sw) (configure) (interface 0/2) #vlan participation include 30
(als_sw) (configure) (interface 0/2) #vlan tagging 30

(als_sw) (configure) (interface 0/2) #exit

(als_sw) (configure) #exit

(als_sw) #

Ha nHTtepdeic 0/1 npuxoaat nakeTsl ¢ VLAN 10, nHtepderic 0/1 asnaetca UNI-
NHTepdercom, Tak Kak Ha nHTepdeice 0/2 npucyTcTByeT HacTpolrika "mode dvlan-
tunnel". MakeTbl Bo VLAN 10 no npaswny "dvlan cvid 10 svid 500" 6yayT nony4yatb S-
VLAN 500. Jlanee nakeTbl He nepegatoTcsd, Tak kak VLAN 500 npucyTcTByeT TONbKO
Ha Bxoge nHtepderica 0/1 1 oTcyTCTBYeT Ha Apyrux nHTepdeincax. Maketsl Bo VLAN
20 no npasuny "vlan pvid 30" 6yayT nony4yatb S-VLAN 30. lanee nakeTsl
nepegaroTca Ha nHtepdeic 0/2, Tak kak VLAN 30 npucyTcTBYyeT B NpaBuaax yydactus
Ha nHTepdericax 0/1 n 0/2.

YpaneHune n coxpaHeHue VLAN no npasunam VLAN ansa nopta
(VLAN tagging)

Mo ymonuyaHuto Bce VLAN-Tern Ha nHtepdercax KoMmyTaTtopa CHUMAaKTCA Npu
BbIXxoZe nakeTta. Takoe nosejeHMe COOTBETCTBYET pexumy "untagging" ans VLAN
Ter Ha nHTepoderice. YTobbl N3MEHUTbL 3TO NoBejeHMe 1 ocTaBuUTb VLAN B nakeTe,
npuMeHseTca pexunm "tagging".

[nsi yCTaHOBKMW pexuMa TermpoBaHusa Ha HTepdeice HeOBXOAVMO BbIMONHUTL
CnefyoLLyo KOMaHAYy:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface 0/1) #vlan tagging 10
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B saHHOM npumepe ans Bcero Tpadumka Bo VLAN 10, ncxogsawero ¢ nHTepderica
0/1, VLAN 10 6yaeT ocTaBneH B nakerTe.

BbixogHasA TpaHcAaUUS

BbixogHasa TpaHcnauma no3sonsdeT 3aMmeHnTb VLAN npu Bbixo4e naketa ¢
nHTepoerica. BoixogHaa TpaHCnAUMS Bcerga meHsaet sHelwHUM Ter VLAN.

PaccmoTpum cyyain npumeHeHns TpaHanauum. Ha cxeme VLAN 10 n 20
ob6beanHsatoTca B 100 VLAN, VLAN 30 npeobpa3syeTtcs B 300 VLAN:

0/1 0/2

KOMMYTATOP
VLAN 10 —> VLAN 100 —>
VLAN 20 —> KOMMYTATOP VLAN 100 —>
VLAN 30 —> VLAN 300 —>

PrcyHok 27. CxeMa paboTbl BbIXOAHOW TPAHCAALNN
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KoHdurypaumsi ans cxembl BbiLLe:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#vlan database
(Vlan) #vlan 10,20,30,100,300

(Vlan) #exit

#configure

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#dvlan selective

#interface
(interface
(interface
#interface
(interface
(interface
(interface
(interface
(interface
(interface
#exit

0/1

0/1)
0/1)
0/2

0/2)
0/2)
0/2)
0/2)
0/2)
0/2)

#vlan participation include 10,20,30
#exit

#vlan participation include 10,20,30
#vlan tagging 10,20,30,100,300
#dvlan svid 10 svid 100

#dvlan svid 20 svid 100

#dvlan svid 30 svid 300

#exit

(als_sw) #

Ha nHTtepdeic 0/1 npuxoaat nakeTsl ¢ VLAN 10, 20 v 30. H1 Ha ogHOM 13
NHTepdercos He BkIOYeH "mode dvlan-tunnel”. MNakeTbl N0 NpaBuay yyYacTuns
6yayT nepesaHbl Ha MHTepdelic 0/2. Ha Bbixoge nHtepderica 0/2 no npasuny
BbIXxogHOM TpaHcauum "dvlan svid 10 svid 100" Bce nakeTbl Bo VLAN 10 6yayT
TpaHcavposaHbl B VLAN 100, aHanornyHo naketsl Bo VLAN 20 6yayT Takxke
TpaHcmposaHbl BO VLAN 100 no npasuny "dvlan svid 20 svid 100". MakeTbl Bo VLAN
10 n 20 nocne TpaHcALuMK BbIAyT ¢ ogHUM Terom VLAN 100. MakeTsbl Bo VLAN 30
06pabaTbiBatOTCA MO NPaBUy BbIXOAHOW TpaHcaaumm "dvlan svid 30 svid 300" v
BbIXOAAT Cc ogH1M TeromMm VLAN 300.

Cxema 06paboTKun nakeTta

MpAMOYrofibHUKM 0603HaYatoT AeNCTBMNE, KOTOPOE MOXET 6biTb COBEPLLUEHO C
nakeToM. Y TakMX NPAMOYrofibHUKOB MOXET 6bITb ABa BbIX0Aa, MOMeYeHHble Kak
"yes" n "no". B cnyyae, ecsiv nakeT nonan nog 06paboTky AaHHbIM 6/10KOM, TO
nepexoz ocyLLecTBnAeTcd no crpesike "yes", nHaue no crpenke "no". Hanprmep:
610K BXOAHOM TPaHCIALUMN UMeET ABa BbIX0Aa, e/ BHelHWiA VLAN B nakeTe
byaeT HalvifeH B TabauLe BXOAHOW TPAHCIALMK, TO Mepexos byaeT ocyLLecTBAeH No
cTpenke "yes", BO BCex APYrmx caydyasax nepexog éyget no crpesnke "no".

Pombamum 0603Ha4eHbI HEKOTOpPble yC/I0BUA, KOTOPbLIM YAOB/IETBOPAET NN HE

yAoBneTBopseT naket. Ecnm nakeT ya0BNeTBOPSAET YCI0BUAM, MEPEXOS
OCyLLeCTBAAEeTCHA NOo cTpenke "yes", B 4pyrnx cayyasax no crpenke "no".
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KoHeuHble 610k 0603HaYeHbl OBanamMu C q)I/IHaJ'IbeIMI/I AEI\/JICTBI/IFIMI/I, KOTOpble
NnPon3BOAATCA Haj NMakeToM.

MosicHMM Ha npuMepe KOHUrypaumm:

configure
interface 0/1
exit

interface 0/2
mode dvlan-tunnel
exit

exit

NHTepderic 0/1 asnaetca UNI-nHTepdencom, Tak Kak He CoOAepXUT HaCTPONKY
"mode dvlan-tunnel”, HO Takas HacTporika ecTb Ha nHTepdelice 0/2. HTepdeiic 0/2
asnsetca NNI-uHtepdeincom.

Echv HacTpoiika "mode dvlan-tunnel” oTcyTcTBYeT B KOHPUrypauum, To Bce
nHTepderncbl ABNAIOTCA 06blYHbIMY UHTepdencamun. U He asnatoTca NNI- nan UNI-
nHTepdpericamn.

configure
interface 0/1
exit
interface 0/2
exit

exit

O6pa6oTka nakeTa Ha Bxoae MHTepdeica
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\2
Accept frame
no
Is Rx port UNI
/yes

no

A\ 4

Ingress translation

Is packet

untagged yes

v

Ingress filter
no

[ yes

yes | no
yes Selective Q-in-Q
no
vV
PVID
Is packet
untagged yes A 4 —
Ingress filter
no
yes
Ingress translation PVID

-

VAR
L2
( Learning, Forwarding, Filtering ) (

Drop

PrncyHok 28. CxemMa 06paboTkM NakeTa Ha BXoje nHTepderica

Ha cxewme:
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Accept frame — 6510k duNbTPaLMM NAKETOB MO HANINYNIO UAU OTCYTCTBUIO
VLAN. Ecnim 610K NponyckaeT NakeT, TO nepexoj NponCXo4unT No cTpesike
"yes", nHaue — "no";

* Is Rx port UNI — npoBepka, ABnseTcsa im BXOAHOW MHTepdeinc UNI
nHTepoericom. Ecnm nopt aensetca UNI-nHTepdericom, nepexos
OCyLLLeCTBNAeTCA No cTpesike "yes", B 0CTalbHbIX Cly4asax rno crpenke "no";

* Is Packet untagged — nposepka, ectb in y naketa VLAN. Ecnm VLAN
OTCYTCTBYeT, TO OCYLLLeCTBAALTCA Nepexos no cTpenke "yes", B 0CTasibHbIX
cny4yasax no ctpenke "no";

* Ingress translation — BxogHas TpaHcnsuma VLAN. Ecin nakeTt nonajaet
noj NpaBuio BXoAHOW TpaHcaaumm, To VLAN B nakeTe 3aMeHseTcs
COrnacHo NpaBwy 1 OCYLLLEeCTBAARTCA Nepexos no cTpenke "yes", B
OCTaNlbHbIX C/lydasax Mo cTpenke "no";

* Selective Q-in-Q — Ha3HayeHue S-VLAN no C-VLAN. Echv nakeTt nonajaet
nog npaeuno "Selective Q-in-Q", To nakeTty gobasnseTcs ewe oanH VLAN (S-
VLAN) 1 nepexog, ocyLLecTBAAeTCA Mo cTpesike "yes", B 0CTaNbHbIX Cy4Yasax
no cTpenke "no";

* PVID — B naket gob6asnsetca VLAN cornacHo npaswuay "vlan pvid <VLAN>"
Ha nopTy;

* Ingress filter — dunbTpaumsa NnakeToB NO NpaBuUIaM yHacTus Ha BXOZe, C
npaswiaMu y4actus cpaBHmBaeTcs BHelwHUIA VLAN. Ecnm nakeT npoxoaut
NpoBepKy, TO Nepexos OCyLLeCTBNATCA Mo cTpeske "yes", B 0CTaNbHbIX
cnyyasx no crtpesnke "no";

* L2 Learning, Forwarding, Filtering — Ha faHHOM 3Tane nNakeT MOXeT 6bITb
oT6poLleH rno npaswnam ACL, nsydeH rno BHewwHeMy VLAN, o6paboTtaH
BHYTPEHHEW NOriko KoMMyTaTopa, HanpumMep ¢ nomMoLbo IGMP Snooping,
NN NepesaH cornacHo Tabanue KOMMyTaLum Ha Apyrve nopThbl;

* Drop — naket oTbpacbiBaeTcs, n3ydeHne MAC-agpeca nakeTa He

NPON3BOAMUTCA.

O6pab6oTka NnakeTa Ha Bbixofe nHTepdenca
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( Start

A4

Egress filter

Is Rx port CPU
yes

and Tx port NNI

no

Is Tx Por?yes

yes

( Transmit

no
Is Rx port
NNI or UNI
\
Remove VLAN Egress translation
VvV VWV

A4

C

Drop )

PncyHok 29. Cxema 06paboTkM NakeTa Ha BbIXoAe UHTepdeica

Ha cxewme:

* Egress filter — dunbTpayma nakeTos NO NpaBMIaM yyacTia Ha BbIXOZAE, C
npaBuaaMu yyacTns cpaBHMBaeTcs BHellHMn VLAN. Ecav nakeT npoxoauT
NpoBepKy, TO Nepexos OCyLLeCcTBNAEeTCA Mo cTpenke "yes", B 0CTaNbHbIX
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cny4yasax no crtpenke "no";

Is Rx port CPU and Tx port NNI — npoBepka, ec/in nakeT 6b11 OTNPaB/eH C
CPU-nHTepdeiica (Hanpumep naket otrnpasun IGMP Snooping) n
nHTepderic, Ha KoTopbln oTnpaenseTca naket, aBnsetcsa NNI-mHTepdencom,
TO OCYLLeCTB/IFETCH Nepexo no cTpenke "yes", B 0CTaJibHbIX C/ly4yasax — Mno
cTpenke "no";

Is Rx port NNI or UNI — npoBepka, 6bin v nakeT npuHAT Ha NNI- nan UNI-
nHTepoderice. Ecan B KOHGUrypaumm Ha nrobom nHtepderice npucyTcrayeT
cTpoka "mode dvlan-tunnel", To ocyLLecTBAsSETCA Nepexos no cTpesnke "yes",
B OCTa/lbHbIX Cy4dasax no cTpenke "no";

Is Tx port tagged — npoBepka, NPUCYTCTBYET /I HACTPOVIKa COXPAaHEHWS
Tera Ha HTepdeice (HacTpoiika "vlan tagging <VLAN>"), ky4a oTnpaBaseTcs
naket. Ecam Takaa HacTpoka NpucyTcTByeT A8 BHewwHero Tera VLAN B
nakeTe, TO Nepexo/ OCyLLeCcTB/geTcd No cTpenke "yes", B 0CTa/ibHbIX
cnyyaax — ro crpesike "no';

Remove VLAN — ypaneHune BHewwHero VLAN 13 nakeTs;

Egress translation — BbixogHasa TpaHcnaumsa VLAN. Ecnv nakeT nonagaet
noj NpaBuio BbIxogHoOW TpaHciaumm, VLAN B nakeTe 3aMeHAeTcst COrfacHo
npaBu/y N OCYLLECTBSAETCHA Nepexoy rno cTpenke "yes", B OCTabHbIX
cnyvaax — ro crpeske "no';

Transmit — oTnpaBka nakeTa ¢ TekywmmMmn Terom VLAN;

Drop — nakeT oTbpacbiBaeTcs.

Mpumep 06paboTkn NakeTa Ha BXxoAae

PaccmoTpum npumep 06paboTkm NakeTa Npuv ciegyroLlein KoHeurypaumm:

configure

dvlan selective
interface 0/1

dvlan cvid 20 cvid 10
dvlan cvid 30 svid 10

vlan
vlan
exit

pvid 40
participation include 10,40

interface 0/2

mode
vlan
vlan
exit
exit

dvlan-tunnel
participation include 10,20,40
tagging 10,20,40
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MycTb nakeT c ogHUM Terom VLAN 10 npuxoanT Ha nHTepdeic 0/1. Mo cxeme
PaccCMOTPUM MPOXOXAeHVe nakeTa. B camoM Hauvane naket nonagaet B 6710k
"Accept frame". Tak Kak B KOHPUrypaumm He oTobpaxaeTcst KoMaHAa "vlan
acceptframe", To NpyMeHeHa ciefyoLasa KOMaHAa No yMOAYaHWIo:

configure

interface 0/1

vlan acceptframe all
exit

exit

Pexum "Accept frame" nponyckaeT Bce nakeTbl. NpuHATLIA NakeT nmeeT VLAN 10 u
NPOXOAUT AaHHbIV 6510K. MNepexoanm no cTpenke "yes" K ycnosuto "Is Rx port UNI".
B naaHHOM 610Ke npoBepsieTcs, aensetcs v nHTepdeinc 0/1 UNI-nHTepdecom.

CMOTpUM B KOHOUTYpaLIo:

configure
interface 0/1
exit

interface 0/2
mode dvlan-tunnel
exit

exit

Ha nHtepdeiice 0/2 ectb HacTporika "mode dvlan-tunnel”, 3HaunTt nHtepdeiic 0/2
asnsetca NNI-uHTepdeincom, a octanbHble nHTepdencol aenatotTca UNI-
nHtepdericamun. intepdeiic 0/1 He nmeeT HacTporku "mode dvlan-tunnel”, 3HaunT
310 UNI-nHTepderic. MNMepemeltaemca no crpesnke "yes" ot ycnosus "Is Rx port UNI" K
ycnosuto "Is Packet untagged", koTopoe onpegensieT, ABASeTCA N NakeT
HeTernposaHHbIM. B Hawewm npumepe naket ¢ 10 VLAN. ChegoBaTtenibHO
nepexoAnM no crpeske "no" ot ycnosus "Is Packet untagged" k 6noky "Ingress
translation".
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B 6510ke "Ingress translation" nponcxoamt novck no 10 VLAN B Tabnvite BXOAHOWM
TpaHIAUMN. TekyLas KOHPUTrypaLms BXOAHOM TPaHCAALNN:

configure

dvlan selective
interface 0/1

dvlan cvid 20 cvid 10
exit

exit

KomaHga "dvlan selective" paspeLuaeTt BXOAHYO TpaHaumio, Selective Q-in-Q v
BbIXOZAHYI TpaHauuto. B Tabanue BXxogHOM TpaHcaaumm Ha nHtepderice 0/1 ogHa
3anuck: "dvlan cvid 20 cvid 10", TpaHcnsaumsa 13 VLAN 20 Bo VLAN 10. MNpuHATBIA Ha
nHtepoderice 0/1 naket umeet 10 VLAN, cnegoBatenbHO TPAHCNSALMS MPOU3BOANTCA
He byzeT. [Mepexoaum no BeTke "No" oT 6210Ka "Ingress translation” K 610Ky
"Selective Q-in-Q".

B 6noke "Selective Q-in-Q" npouncxoant nownck rno 10 VLAN B Tabnuue Selective Q-in-

Q.

TekyLLas KOHGUrypaums:

configure

dvlan selective
interface 0/1

dvlan cvid 30 svid 10
exit

exit

KomaHga "dvlan selective" paspeluaeTt BXOAHYO TpaHsaLUmio, Selective Q-in-Q v
BbIXOAHYIO TpaHcauuto. B Tabnuue Selective Q-in-Q ogHa 3anuce: "dvlan cvid 30
svid 10", no C-VID 30 go6asnsetca S-VID 10. MpuHATbIA Ha HTepdence 0/1 nakeT
nmeet 10 VLAN, cnegoBaTenbHO Selective Q-in-Q He obpaboTaeT naket. MNepexoanm
no BeTke "no" ot 610Ka "Selective Q-in-Q" k 610Ky "PVID".

TekyLwme HacTponkn "PVID" Ha nHtepderce 0/1:

configure
interface 0/1
vlan pvid 40
exit

exit
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Bcem naketam, npuxoasawimm Ha nHtepdeinc 0/1 n He nonasLLnM MoZ Apyrue
npasuna, gobasngetca VLAN 40. [NakeT Ha Bbixoze 13 610ka bysaeT nmetb 2 VLAN: S-
VID 40 n C-VID 10. OT 65110ka "PVID" cyLecTByeT TO/NIbKO OAVH 6e3yC/I0BHbI
nepexog B 610k "Ingress filter".

TekyLime HacTporiku "Ingress Filter" Ha nHTepdeice 0/1:

configure

interface 0/1

vlan participation include 10,40
exit

exit

Pa3peweHbl VLAN 10, 40 n 1 ("vlan participation include 1" aBnsieTca HacTPOMKOM Mo
YMOJIHaHUIO 1 He oTobpaxaeTcs B KOHbUrypauum). NakeT nMeeT BHELUHWIA Ter
VLAN 40. 3HauunT nakeT nporaeT NpoBepky, nepexoanm no crpenke "yes" ot 610kKa
"Ingress Filter" k 6noky "L2 Learning, Forwarding, Filtering".

ObpaboTka NakeTa Ha BXoJe 3aBepLueHa. [NakeT nmeet gsa Tera VLAN: BHewwHWIA 40
1N BHyTpeHHWI 10.

Mprmep 06paboTKM NakeTa Ha BbIXxoAae

Mo npaBunam yyactna VLAN nakeT MoxeT 6biTb nepesaH Ha HTepdeiic 0/2.
PaccMoTpuM 06paboTky nakeTta Ha BbIxoje € HTepdeinca 0/2.

MNakeT nonagaet Ha 610k "Egress filter". Tekywme HacTporiku "Egress filter" Ha
nHtepoerice 0/2:

configure

interface 0/2

vlan participation include 10,20,40
exit

exit
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B npaswna yuactuna skaodeHbl VLAN 10, 20, 40 n 1 ("vlan participation include 1"
ABNAETCSH HAaCTPOMKOM MO YMONYaHWUIO U He oTobpaxaeTcs B KOHGUrypaumu). Naket
nmveet gBa Tera VLAN: BHewHW1I 40 n BHyTpeHHMn 10. O6bpaboTka naet no
BHeLlHeMmy Tery. NakeT ¢ BHewHMM VLAN 40 nponget nposepky. [Nepexoimm rno
cTpenke "yes" ot "Egress filter" k ycnosuto "Is Rx port CPU and Tx Port NNI".

Ycnosue "Is Rx port CPU and Tx Port NNI" npoBepsieT, aBasieTcd M nopT, ¢
KoToporo npuiien naket, CPU-nopToMm, 1 BkAtoUeH nn pexum "mode dvlan-tunnel”
Ha 1t060M 13 UHTepdencoB KOMMYTaTOpPa.

Konurypauus:

configure
interface 0/1
exit

interface 0/2
mode dvlan-tunnel
exit

exit

Hactpoiika "mode dvlan-tunnel" npucyTtcTByeT Ha nHTepdeice 0/2, 3HaUUT 3TOT
nHtepoenc asnaetca NNI-mHTepdeincom. MNaket npuiien ¢ nHTepdeiica 0/1,
KoTopbIli He aBnsdeTca CPU-nHTepdericom. ObLuee ycnoBMe BbINOJHEHO He byjerT,
nepexoAnM no cTpeske "no" ot ycnosus "Is Rx port CPU and Tx Port NNI" k
ycnosuto "Is Tx port tagged"

B ycnosun "Is Tx port Tagged" npoBepsieTcs, eCTb I HACTPOMKa COXpaHeHUs Tera
Ha BbIXOAHOM VIHTepdeiice:

configure

interface 0/2

vlan tagging 10,20,40
exit

exit

B HacTpoiikax ykasaHo, 4to ansa 10, 20, 40 VLAN 6yaeT coxpaHeH BHelwHUIA VLAN
Ter Ha BbIXxoZe 13 nHtepderica. YcioBme BbiNnonHaeTcs. [Nepexo4nM no crpenke
"yes" oT ycnosus "Is Tx port Tagged" k 6n10ky "Is Rx port NNI or UNI".
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Ycnosre "Is Rx port NNI or UNI" npoBepsieT, aBnseTca v nHtepdeinc, ¢ KoToporo
6611 NpuHAT nakeT, UNI- nan NNI-uHTepdeicom. MNMakeT 6bin NpUHAT ¢ nHTepdeiica
0/1.

TekyLias KOHOUrypaums:

configure
interface 0/1
exit

interface 0/2
mode dvlan-tunnel
exit

exit

Ha nHTtepdeice 0/2 ectb HacTpoiika "mode dvlan-tunnel”, 3HaunT nHTepdeiic 0/2
asnaetca NNI-MHTepdeincom, a ocTanbHble MHTepdencel 6e3 HacTponkm "mode
dvlan-tunnel" anatotca UNI-nHTepdericamun. MNepexoanm no crpeske "yes" 13
ycnosusa "Is Rx port NNI or UNI" B ychosue "Transmit".

B 610ke "Transmit" nponcxoanT oTrnpaBKka nakeTta c TekyLwmm Habopom Teros VLAN,
naket byget oTnpasneH ¢ BHelwHUM TeroMm VLAN 40 n BHyTpeHHUM 10.

Mogensb ycnyr C-VLAN

CornacHo mogenu C-VLAN KaxAbli CepBUC AOCTAaBASETCA KNNEHTY B OTAEbHOM
VLAN. 3T0 MOXeT bbITb AOCTYN B nHTepHeT, IPTV, VoIP.

LWar 1. Hactpoiika VLAN ynpaBneHus
B nepsyto ouepesb HacTpomnm VLAN yripaesneHus Ha kommyTatope. ObbiyHo VLAN

ynpasneHus naet ¢ ogHON meTkown, 6e3 gobasneHnsa S-VLAN. B npumepe VLAN
ynpasneHnsa nmeet 3HayeHne 600, Homep uplink-nHTepdeinca — 0/28.
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Cxema NpoXoXAeHUs NakeToB byzeT cesytoLLen:

0/28

KOMMYTATOP

VLAN 600 —>
KOMMYTATOP
VLAN 600 €—

PucyHok 30. Cxema npoxoxaeHus yrnpasnsatowmx naketos Bo VLAN 600

Coszaem VLAN 600, yka3sbiBaem VLAN 600 kak ynpaBnsitoLLMi, HacTpaviBaem
npaswuaa yyactusa Ha uplink-nHTtepdelice.

(als sw) #vlan database

(als_sw) (Vlan) #vlan 600

(als_sw) (Vlan) #exit

(als_sw) #network mgmt_vlan 600

(als_sw) #configure

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface ©/28) #vlan participation include 600
(als_sw) (configure) (interface 0/28) #vlan tagging 600
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

(als_sw) #

War 2. Hactpoiika UNI- n NNI-nHtepdeiicos

B npumepe knneHTy 1 HY>XXHO NpefoCcTaBnTb A0CTyn B MHTepHeT BO VLAN 10,
knneHTy 2 — B0 VLAN 20. Bce knneHTckme VLAN A0/KHbBI BbIXOAUTL C KOMMYTaTopa
¢ S-VLAN 100, To ecTb Tpaduk OT KnneHTa 1 gomkeH BbIXxoauTh ¢ uplink-nHTepdeiica
kommyTaTopa ¢ S-VLAN 100, C-VLAN 10, ot knneHta 2 — ¢ S-VLAN 100, C-VLAN 20.
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Cxema MPOXOXAEHWA NMakKeToB NnpeacTaBaeHa HXKE!

0/28

0/28
VLAN 100.10 =

VLAN 100.10 €<=

0/28
VLAN 100.20 =>

VLAN 100.20 <~

PrcyHok 31. CxeMa NpoxXoXAeHUSA KIMEHTCKMX MakeToB

3a nHtepdericom 0/28 pacnonoxeHa ceTb NPoBanAepa, r4e A0MKHbI MPOXOAUTL
nakeTbl C 4BOMHbLIM Terom, 3HaunTt nHtepdeinc 0/28 6yaet NNI-nHTepdencom,
octanbHble UNI-nHTepdeinicamn. Nocne HaszHaveHnsa nepsoro NNI-nHTepdeiica,
ocCTanbHble nHTepdercel aBToMatuyeckn ctaHyT UNI-HTepdencamum.

KoHurypauus:

(als_sw) #configure

KOMMYTATOP

KOMMYTATOP

KOMMYTATOP

(als_sw) (configure) #interface 0/28
(als_sw) (configure) (interface ©/28) #mode dvlan-tunnel
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit
(als_sw) #
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0/2

01
VLAN 10 —>

VLAN 10 €—

0/2
VLAN 20 —>

VLAN 20 €—



LLar 3. 3anpeLyeHue NPOXoXXAEHUSA He TerMpoBaHHOro Tpadpurka

Tak kak ncnonbsyetca mogens ycnyr C-VLAN, 3anpeLLaem HeTernpoBaHHbIN Tpaduk
Ha aboHeHTCKUX nHTepdencax u uplink-nHtepdeiice:

(als_sw) #configure

(als_sw) (configure) #interface 0/1-0/2,0/28

(als_sw) (configure) (interface ©0/1-0/2,0/28) #vlan acceptframe vlanonly
(als_sw) (configure) (interface 0/1-0/2,0/28) #exit

(als_sw) (configure) #exit

(als_sw) #

Takxe caedyeT MNoOMHUTb, YTO Ha I/IHTGpCI)GI7IC8X no ymMmoa4aHWKO BKJIOYEHa KOMaHAda

"vlan participation include 1", koTopas He oTo6paxaeTcs B KOHGUIrypaLum.
Nckntoumm VLAN 1 13 npaBua yyactums:

(als_sw) #configure

(als_sw) (configure) #interface 0/1-0/2,0/28

(als_sw) (configure) (interface ©0/1-0/2,0/28) #vlan participation exclude 1
(als_sw) (configure) (interface 0/1-0/2,0/28) #exit

(als_sw) (configure) #exit

(als_sw) #

LWar 4. Hactpoiika VLAN Ha KJIMEHTCKUX MHTepdeincax

MakeTbl BO VLAN 10 1 20, ot knaveHTa 1 1 2 go/kHbl nonyyats S-VLAN 100. aHHoe
noeejeHne MOXHO peannsoBaTth C NoMoLlbro Port-based Q-in-Q.
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Konurypauus:

(als sw) #vlan database

(als_sw) (Vlan) #vlan 100

(als_sw) (Vlan) #exit

(als_sw) #configure

(als_sw) (configure) #interface 0/1-0/2

(als_sw) (configure) (interface 0/1-0/2) #vlan pvid 100

(als_sw) (configure) (interface ©/1-0/2) #vlan participation include 100
(als_sw) (configure) (interface 0/1-0/2) #exit

(als_sw) (configure) #exit

(als_sw) #

War 5. Hactpoiika VLAN Ha uplink-nHtepderice

Ha Bbixoge nHtepdeiica 0/28 HaCTPOMM NPaBWIO YHaCTUS U NPaBUIO COXPaHEHNS
Tera ana VLAN 100:

(als_sw) #configure

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface ©0/28) #vlan participation include 100
(als_sw) (configure) (interface 0/28) #vlan tagging 100

(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

(als_sw) #

War 6. Hactpoiika VLAN gns IPTV Ha KNMEHTCKUX MHTepdencax

B npumepe IPTV gomxkHo natn K knmeHtam Bo VLAN 200. MNMprnyem VLAN 200 He
JOJ/IXKEH MMEeTb A0NONHUTENbHbIX TeroB S-VLAN.
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CxeMa npoxoxgeHusa Tpaduka IPTV npesacTaBiieHa HUXe:

0/28 01

KOMMYTATOP
0/2
0/28 01
VLAN 200 —> VLAN 200 —>
KOMMYTATOP
VLAN 200 €«— VLAN 200 €<—
0/28 0/2
VLAN 200 —> VLAN 200 —>
KOMMYTATOP
VLAN 200 €— VLAN 200 €«—

PuncyHok 32. Cxema npoxoxaeHus Tpaduka IPTV

Tak kak nHtepoericol 0/1 1 0/2 asnsatotca UNI-nHTepdericamm, To ntoboi naket
nonyunt S-VLAN 100. YTobbl npesoTBpaTnTb HasHaveHne S-VLAN, Bocnonb3yemcs
Selective Q-in-Q. Bce nakeTbl, npuxogawme 8o VLAN 200 oT K1neHTOB, byaem
nomMertaTb B S-VLAN 200. Tak kak no cxeme Ha uplink NNI-nHTepgeric 0/28
npuxoaat nakeTbl ¢ ogHMM VLAN 200, To Ha UNI-nHTepdeiicax 0/1 n 0/2 Hy>XXHO
HacTpouTb NpaBuno coxpaHeHna Tera VLAN 200.
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Konurypauus:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#vlan database
(Vlan) #vlan 200

(Vlan) #exit

#configure

#dvlan selective

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#interface
(interface
(interface
(interface
(interface
#exit

0/1-0/2

0/1-0/2) #dvlan cvid 200 svid 200
0/1-0/2) #vlan participation include 200
0/1-0/2) #vlan tagging 200

0/1-0/2) #exit

(als_sw) #

LWar 7. Hactpoiika VLAN ans IPTV Ha uplink-nHtepdeiice

Hactponm npasuna yyactusa ana VLAN 200 Ha uplink-uHTepdeiice. Tak Kak ¢
downlink-nHTepgercos 6yayT NprXoAnTb NakeTbl ¢ ABymMA TeraMmu VLAN: S-VLAN
200 n C-VLAN 200, To HacTpanBaTb NMpaBuaIo COXpaHeHUs Tera Ha nHTepderice 0/28
He byaeM, UTO6bI NakeT Bblwesn ¢ ogHUM Terom C-VLAN 200.

KoHurypaums:

(als_sw) #configure

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface ©/28) #vlan participation include 200
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

(als_sw) #
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Lar 8. NMpoBepKa HacTpoek

TekyLast KOHGUTypaLma KOMMYyTaTopa NoC/1e BCeX HACTPOeK byAeT BbIrNsAeTb
cnesyroLM 06pa3om:

(als_sw) #show running-config
network mgmt_vlan 600

vlan database

vlan 100,200,600

exit

configure

dvlan selective

interface 0/1

vlan acceptframe vlanonly
dvlan cvid 200 svid 200

vlan pvid 100

vlan participation exclude 1
vlan participation include 100,200
vlan tagging 200

exit

interface 0/2

vlan acceptframe vlanonly
dvlan cvid 200 svid 200

vlan pvid 100

vlan participation exclude 1
vlan participation include 100,200
vlan tagging 200

exit

interface 0/28

mode dvlan-tunnel

vlan acceptframe vlanonly
vlan participation exclude 1
vlan participation include 100,200,600
vlan tagging 100,600

exit

exit
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F'MABA 13. MPOTOKO/J1bl SPANNING TREE

13.1 BBegeHue

MpoTtokon STP

STP (aHrn. Spanning Tree Protocol, NpoToKoN CBA3YHOLLLEro JepeBa) — CeTeBOW
NPOTOKOA, paboTaroLni Ha KaHabHOM ypoBHe Mozenu OS| n npefHasHaAYeHHbI
ANSA NPUBELEHNSA CETU C MHOXECTBEHHbIMU CBA3AMUN K APEBOBUAHOM TOMONOIN,
NCKOYaKoLen KonbLesble coegmnHeHus. Npotokon STP onwvcaH B ctaHaapTe |IEEE
802.1D.

MocTpoeHvie ApeBOBUAHON TONOAOrMN (AepeBa) MPOUCXOAUT MNyTem
aBTOMAaTMYeCKOro 610KMPOBaHNA N36bITOUHBIX CBA3E KOMMYTaToOpaMu.
MNpegHamepeHHoe fgobaBneHVe N3bbITOUHbIX CBA3EM 1 BKIKOYEeHVe npoTokona STP
NCNONb3yeTcs A1 CO34aHNA 0TKA30yCTOMUMBbLIX ceTeil. ECv B ceTu paspbiBaeTcs
Kakaa-nnbo akTMBHasA B JaHHbI MOMEHT CBSI3b, TO KOMMYTaTOPbl OOHapPYX1BatoT
3TO U 3a/€elCTBYOT 3a6/I0KMPOBaHHbIE CBA3W ANA BOCCTAHOB/IEHUS JlepeBa.
[pouecc BOCCTaHOB/IEHVA AepeBa Ha3blBaeTCA CXOXAeHMEM, a BPeMs, 3a KOTopoe
CeTb BOCCTaHaBNNBAETCA — BPeMEHEeM CXOAMMOCTU. Bpemsa cxoArnMOCTN NPOTOoKoNa
STP coctaBnsaeTt nopsgka 1 MUHYTHI.

CyTb paboTbl MPOTOKO/A 3aK/1HOUYAETCA B TOM, UTO NOALEPXKMBAKOLLME €ro
KoMMmyTaTopbl ceTn Ethernet obmeHnBarOTCA Apyr ¢ ApyroMm nHpopmavmein o cebe.
Ha ocHoBaHWMM onpeaeneHHbIX yC10BUIA (0BbIYHO B COOTBETCTBMM C HACTPOKaMu)
OAWNH 13 KOMMYTaATOPOB BblbnpaeTca KopHeBbIM (Root), mocsie Yero Bce ocTanbHbIe
KOMMYTaTOpPbI MO anropuTMy CBA3YHOLLIEro AepeBa BbloMpatoT 418 paboTbl
nHTepderichl, bamxaniume K KOPHEBOMY KOMMYTATOPY (YUMTbIBAETCSA KOIMUYECTBO
NoCpeAHMKOB N CKOPOCTb INHWIA). Bce npoune ceTeBble HTepdelichl, BegyLume K
KOpPHEBOMY KOMMYTaTopy, 610KMpyrOTCA. Takum 06pa3om popMunpyeTcst HeCBsA3HOe
AepeBo C KOpHeM B BbIbpaHHOM KOMMYyTaTope.

OCHOBHbIe MOHATUA:

* BPDU (Bridge Protocol Data Unit) — ¢pelnm (eanHMLa JaHHbIX) NPOTOKONA
ynpaB/ieHUs ceTeBbIMU MOCTaMU;

* Bridge Priority — npviopuTteT KOMMyTaTOpa. YeM MeHbLUe 3HaueHne, TeM
BbiLLIe MpuopuTeT. ECAv y KOMMYTaTOPOB O4MHAaKOBbIE MPUOPUTETHI, TO
nproputeT KOMMyTaTtopa onpegensdetca no MAC-agpecy. lNpuoputet
KoMMyTaTopa 3agaetcad MHoxutesnem 4096xN, rae N — yumcno ot 0 go 15. o
ymonyaHuo N = 8, To ecTb npuoputeT paseH 32768 (80:00 B
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LecTHajLaTepUYHOM NpeAcTaBneHnI);

* Bridge Identifier — ngeHTndurkatop KommyTtaTopa. CknagbiBaeTcs 13
npuoputeTa kommyTaTopa 1 MAC-agpeca kommyTaTopa. Ana npumepa y
kommyTaTopa ¢ MAC-agpecom 12:34:56:78:90:12 n npnoputetom 32768
naeHTUdUKaTop byaeT paseH 80:00:12:34:56:78:90:12;

* Designated Root — naeHTUdMKATOP HA3HAYEHHOIrO KOPHEBOIO
KOMMYTaTopa;

* Root Path Cost — cToMMOCTb KpaTyanLero Nyt 40 KOPHEBOro
KOMMYTaTopa;

* Root Port Identifier — ngeHTndrkaTtop KOpHeBoro NHTepdeinca;

* Bridge Max Age — Makc1ManbHbI BO3PaCT OTNpaBAseMbIX COObLLeHU (B
cekyHzax). MeHseTcsa B 3aBUCMOCTI OT HAaCTPOEeK KOPHEBOIro KOMMYTaTopa;

* Bridge Forwarding Delay — Bpems nepexoja KOMMyTaTopa B HOBOE
COCTOSIHVE. YCTaHaBNBaETCA KOPHEBLIM KOMMYTaTOPOM;

* Hello Time — onpegensieT nepuoz oTnpaBkn KOHGUIypaLMOHHbIX
COObLLEeHNI. 3HaveHMe yCcTaHaB/IMBaETCH KOPHEBbLIM KOMMYTaTOPOM.

OCHOBHble NMOHATUS, MPUMeHVMble K HTepdeiicy:

* Port Priority — npuoputeT nHtepderica. 3agaetca mHoxutenem 16*N, rae N
— ymncno ot 0 go 15. Mo ymonuaHuto N = 8, To eCTb NpropuTeT paBeH 128
(80 B WecTHaALATEPNYHOM CUCTEME CUHNCTEHNS);

* Port Identifier — naeHTnpurkaTop NHTepdenca, KOTOPbIN CKIaAbIBaETCA 13
npuopuTeTa 1 Homepa nHTepdeica. Mo ymonuanuo ana nHtepoerica 0/1
3TO 3HayeHVe 6yzeT paBHo 80:01, rae 80 — NpropUTET NO YMONYAHUIO B
LWecTHaguaTepuyHom cncteme (128 B gecatuyHoi), 01 — Homep
nHTepdenca;

* Port Forwarding State — coctosHune nHTepderica. MopT MOXeT HaXOAUTLCH
B 5 cocTosfHusaX: 6nokmposku (blocking), npocnywimeaHus (listening),
obyueHus (learning), nepegaun (forwarding) 1 B BbIK/IFOYEHHOM COCTOAHUN
(disabled);

* Port Role — ponb nopta. MoxeT 6bITb B O4HOM 13 YeTblipeX CTaTyCOoB:
KopHeBoW (Root), HazHaueHHbIM (Designated), anbTepHaTVBHbIN (Alternate)
n pesepBHbI (Backup);

* Port Path Cost — cToMMOCTb NMyTW coeanHeHUs Ha UHTepdelice;

* Designated Root 1 Designated Bridge — ngeHTnoumnkaTopbl KOPHEBOrO
KOMMYyTaTopa 1 Ha3HayeHHOro KoOMMyTaTopa AN\ JaHHOTo UHTepdeica
COOTBETCTBEHHO;

* Root Path Cost — cToMmMoCTb NyTX 40 KOPHEBOro KOMMYTATOpPa Ha JaHHOM
nHTepoerice;

* Designated Port Identifier — naeHTndmnKaTOp Ha3HauUeHHOro nHTepderca;

Bbl60p KOPpHEBOIo KOMMYTaTopa nponcxognT rno ciegyrouemy aJropuTtmy:
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1. BelbnpaeTcd KOMMYTaToOp C HAUMEHbLUVM 3HaYeHeM npuopuTeTa.

2. Ecnv npropuTeTbl y KOMMYTaTOPOB COBMaAatoT, TO BbIOMPaeTcsd KOMMYTaTop
¢ MmeHbwM MAC-aapecom.

3. Ecnn npuoputeT n MAC-agpec coBnajaroT, TO CYNTAETCH, UTO MakeT npuLLen
C 3TOro Xe KOMMyTaTopa 1 OANH U3 UHTeppencoB KOMMYTaTopa CTaHeT
pe3epBHbIM.

MpoTokon RSTP

RSTP (aHrn. Rapid STP, 6bicTpbIi STP) — NpOTOKOA 6bICTPOro NOCTPOEHMS
ApPeBOBNAHOWN TONONOTMW. NaBHoe oTanyme ot STP — HaMHOro MeHblLLee BpeMs
CXOA4MMOCTIW, KOTOPOE cocTaBndeT nopsaaka 6 cekyHa. B RSTP BBoanTCA noHATUE
Edge Port (rpaHnuHbIN nHTepdelic). FpaHNYHBI NHTepdenc cpasy HaunHaeT
paboTtaTb B cocTossHUM forwarding 1 cumMTaeTt UTo 3a HUM HET KOMMYTaTopoOB. Ecnun
Ha rpaHnYHbI nHTepdenc npuxoanTt BPDU, To OH HaunHaeT paboTaTb Kak
06bIYHbIV STP nnn RSTP nHTepdeiic. 1o ymMOn4YaHMIo Ha KOMMyTaTope
ncnonb3yeTca Npotokon RSTP. Ecinm Ha kakon-nnbo nHtepgenc npnxoamt STP
BPDU, To nHtepdenc HaunmHaeT paboTtaTb B pexume STP.

MpoTokon MSTP

MSTP (aHrn. Multiple Spanning Tree) — Bepcus npoTtokona STP Ans noctpoeHums
ApesoBugHoM Toronornn. MSTP no normnke pabotbl cxox ¢ RSTP, ogHako MSTP
MO3BOJISET NOCTPOUTL Pa3Hble Tonosoruy cet B pasHblix VLAN. 3To no3sonser
NOBbLICUTb OTKA30yCTOMYMBOCTb CeTY, @ TakKe pacrpesennTb Harpysky. Takxke
AAHHbIV MPOTOKO NO3BOASeT Pa3buTb CerMeHTbl CETU Ha pPerroHbl. B kaxaom
pervoHe 6yseT CBOSI TOMOJIOMNA 1 CBOW root KOMMYTaTop.
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13.2 HacTtpouka Spanning Tree

B xo4e HacTpoliku Mbl ByeM MCMOb30BaTb TUMOBYH CXEMY, N306paXeHHYH Ha
PUCYHKe HUXe:

0/2 0/1

KOMMYTATOP S3
00:00:00:13:AA:00:00:03
172.17.1.3

L3

%

KOMMYTATOP S2 KOMMYTATOP S1
80:00:00:13:AA:00:00:02 80:00:00:13:AA:00:00:01
172.17.1.2 172.17.1.1

PrcyHok 33

Mocne BbINONHEHWSA LLAroB MO HACTPOlike KOMMYTaTopbl ByayT paboTaTtb
cnefyroLLMM 06pa3omMm:

* KOMMyTaTOp S3 CTaHeT KOpHeBbIM, TPaduK byaeT ATV K KOMMyTaTopy S1 no
coeaviHeHUo L1, K kKomMyTaTOpy S2 No coegnHeHuto L2;

* nHtepdeincol 0/1 n 0/2 kommyTaTopa S3 6yayT nmetb Role = Designated;

* coefuHeHve L3 byaeT HeakTBHO, TpadumK Mo Hemy XoAuTb He byaeT;

* coeanHeHve L4 byseT akTUBHO;

* nHTepdeincel 0/1 kKommyTaTopoB S1 1 S2 6yayT nmeTb Role = Root;

* nHtepdeic 0/2 kommytatopa S1 6yaeT nmetb Role = Designated;

* nHtepdeinc 0/2 kommyTtatopa S2 6yaeT nmeTb Role = Alternate;

* nutepdenc 0/3 kommyTatopa S2 6yaet nmetb Role = Designated.

HacTtpoiika cnyx6bl Spanning Tree Nnpon3BOAMTCA B HECKONbKO LwaroB. CHayana
HeobX0AMMO BKIHOUNTL CNYyXOY rnobanbHO 1 Ha NHTepdericax. 3aTeM HYXXHO
HacTpoOUTb NpUOpPUTET KOMMYyTaTopa. [10TOM, B 3aBUCUMOCTU OT TpebyeMor
TOMOJIOrNN, HEOBXOANMO HACTPOUTL JOMOJIHUTE/IbHbIE MapaMeTpbl.
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Lar 1. MpeaBapuTenbHasa HacTpoka
Ana Toro 4tobbl KOMMYTATOPbI KOPPEKTHO PaboTanu 1 Nx nerko bu1a10 pasnnyaThb B
npouecce HACTPOWKKM, HEOBXOAMMO MPOU3BECTU CneayroLye npeaBapuTeNbHble

HaCTPOWKN:

Ha kommyTaTope S1 HacTpavBaeTca IP-agpec 172.17.1.1 n yctaHaBnvBaeTcs
npurnaweHue als_swi:

(als_sw) #set prompt als_swi
(als_sw1) #network parms 172.17.1.1 255.255.0.0

Ha kommyTaTope S2 HacTpavBaeTca IP-agpec 172.17.1.2 n yctaHaBnvBaeTcs
npurnaweHue als_sw2:

(als_sw) #set prompt als_sw2
(als_sw2) #network parms 172.17.1.2 255.255.0.0

Ha komMmyTaTope S3 HacTpauBaeTca IP-agpec 172.17.1.3 n ycTaHaB/1BaeTCH
npurnaweHue als_sw3:

(als_sw) #set prompt als_sw3
(als_sw3) #network parms 172.17.1.3 255.255.0.0

LWar 2. BksitoueHue Spanning Tree Ha KOMMYyTaTopax

Ansa Toro uTobbl CNyx6a Spanning Tree 3apaboTana Ha KOMMYTaTope, ee
Heo6X0AMMO BKIHOUNTL. N9 BKIOYEHUSI MCMONb3YeTCsl KOMaHAA:

(als_sw) #configure
(als_sw) (configure) #spanning-tree
(als_sw) (configure) #exit
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Ans paboTbl NprMepa HeOBXOAMMO BKAOUNTL Cy>6y Spanning Tree Ha Bcex Tpex
KOMMYyTaTopax.

LLar 3. BknoyeHue Spanning Tree Ha UHTepdencax

Ana Toro 4tobbl MHTepdenc cTan y4acTBOBaTb B MOCTPOEHUM AepeBa, HEOb6X04MMO

BK/IIOUNUTb Ha HeM ciyxby Spanning Tree. [lns BKNHOUYEHUS UCMONb3YeTCs
cnefyroLLast KOMaHAA:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #spanning-tree port mode
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

Ans paboThbl NprMepa HeEOBXOANMO BKIOUNTL Cy>6Y Spanning Tree Ha

nHTepdericax 0/1-0/2 Ha Bcex Tpex KOMMYyTaTopax, a Takxe Ha nHTepdeiice 0/3
KOMMyTaTopa S2.

LLar 4. BbiI6op Bepcuum npoTokona

o ymon4aHmMo Ha KOMMyTaTope BKaoUeH npoTtokon MSTP. ina npnHyAUTENbHOro
nepeksiroyeHVs Bepcuy NpoTokoaa Ha RSTP ncnonb3lyerca cnegyroLlad KOMaHAa:

(als_sw) #configure

(als_sw) (configure) #spanning-tree forceversion 802.1w
(als_sw) (configure) #exit

Ans nepexknr4yeHma Bepcnim NpPoToKo/1a Ha STP NCNob3yeTca ciedyrollad KoOMaHaa:

(als_sw) #configure

(als_sw) (configure) #spanning-tree forceversion 802.1d
(als_sw) (configure) #exit
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[na nepexksiroyeHns Bepcrm npoTokona Ha MSTP ncnonb3yertca cneyroLlas
KoMaHAa:

(als_sw) #configure
(als_sw) (configure) #spanning-tree forceversion 802.1s
(als_sw) (configure) #exit

LWar 5. Jo6aBneHmne MSTP instance (onunoHanbHO)
o ymonuaHmo Ha KommyTaTope co3gaH 0 instance, B KOTOPbIV BKAOYEHbI BCe
co3gaHHble VLAN. [ns npumMepa co3gaamm instance 1 v 4o6aBuMM B HEro HoBble

VLAN: 100 n 200.

Co3zaem VLAN Ha KOMMyTaToOpe:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 100,200
(als_sw) (Vlan) #exit

Jobaensem VLAN 100, 200 B instance 1

(als_sw) #configure
(als_sw) (configure) #spanning-tree mst vlan 1 100,200
(als_sw) (configure) #exit

LLlar 6. HacTtpoiika pernoHa MSTP (onunoHanbHO)
Ans Toro, UTO6LI BCE KOMMYTATOPLI 6LV B OAHOM PerrvoHe, He06Xo4MMO, YTOObI
Ha BCex Tpex KOMMyTaTopax 6bl1 O4nHAKOBbIe HacTpowky "configuration name" n

"revision", a Takxe ognHakoBoe pacrnpegeneHuie VLAN no instance.

YcrtaHoBuM "configuration name":
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(als_sw) #configure
(als_sw) (configure) #spanning-tree configuration name "test1"

YctaHoBUM "revision™:

(als_sw) #configure
(als_sw) (configure) #spanning-tree configuration revision 15

War 7. YcTaHOBKa npvoputeTa KOMMyTaTopa

AN Toro YTobbl yNpaBnATb TOMONAOren AepeBa, a B YaCTHOCTU BblbpaTh KOPHEBOV
KOMMYTaTOp, MEHSAIOT NpropuTeT KoMmyTaTopa. Caenatb 3TO MOXHO C/lefytoLLei
KOMaHAO0M:

(als_sw) #configure
(als_sw) (configure) #spanning-tree mst priority <instance> <priority>
(als_sw) (configure) #exit

<instance> — HoMmep MSTP instance, B KOTOPOM Ha3HayaeTca NpropuTeT (414
Bepcuin STP 1 RSTP yka3biBaeTcs kak 0);
<priority> — npuopmnTeT KOMMYyTaTOPaA.

Ansa paboTbl NpuMepa HeobXoAMMO Ha KOMMyTaTope S3 ycTtaHoBUTb NpuopuTeT 0.

LLar 8. YcTaHOBKa npuoputeTa uHtepdeiica (onumoHasnbHO)

Ecan ctommocTb NyTy 40 KOPHEBOro KOMMYyTaTopa coBrnajaeT A5 Pa3HbIX
NHTepdercoB, TO NpUopuTeT UMeeT NHTepdeic, y KoToporo MeHbLUe Designated
Bridge ID. Ecnv gaHHble ID coBnagatoT, TO NPUOPUTETHBIN NOPT BblbMpaeTcsd no
Designated Port ID. Echv 1 OHM coBnagaroT, TO MHTepdelncbl BbIGUPAKOTCA No
npuoputety nHTepdenca. B kKOHeUHOM UTOre, eCv U NpUopUTEThLI MHTepdencos
COBMaZatoT, TO BblbMpaeTca nHTepperic ¢ MeHbLLUMM HOMEPOM.
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NS TOro 4Tobbl YCTAaHOBUTL NPUOPUTET MHTepdelica, NCNONb3YyeTcs ciedyroLas
KOoMaHza:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #spanning-tree mst <instance> port-priority
<priority>

(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

<instance> — Homep MSTP instance, B KOTOPOM Ha3HayaeTca NpropuTeT (414
Bepcuii STP 1 RSTP yka3biBaeTcs kak 0);
<priority> — npnopuTeT NopTa KOMMyTaTopa.

LLlar 9. YcTaHOBKAa MaKCUMaibHOro Bo3pacTa coobuieHuin
(onuuoHasnbHO)

Ha KopHeBOM KOMMyTaTOpe MOXHO YCTaHOBUTb MaKCUMabHbI BO3pacT
OTNpPaBNsSeMbIX COOOLLEHWI, TOrAa BCe OCTa/lbHble KOMMYTATOpPbI B AepeBe
N3MEHSAT CBOM HACTPOMKM MaKCManbHOMo BO3pacTa B COOTBETCTBUM C

YCTaHOB/IEHHbIMM HAa KOPHEBOM KOMMYyTaTope. Caenatb 3TO MOXHO C/eAyoLLei
KOMaHZAO0MW:

(als_sw) #configure
(als_sw) (configure) #spanning-tree max-age <max-age>
(als_sw) (configure) #exit

Takxe Ha KOPHEBOM KOMMYTaTOpe MOXHO YCTaHOBUTL BPeEMS Nepexosa
KOMMYyTaToOpa B HOBOE COCTOSAHMeE, TOra BCe OCTa/lbHble KOMMYTATOpPbI B JepeBe
N3MEHST CBOM HACTPOWMKM BPEMEHW NMepexoa B COOTBETCTBUM C YCTAHOBAEHHbLIMY

Ha KOpHeBOM KomMyTaTope. CAenatb 3TO MOXHO C MOMOLLIbIO C/ieAyHoLLLel
KOMaHAbI:

(als_sw) #configure

(als_sw) (configure) #spanning-tree forward-time <forward-time>
(als_sw) (configure) #exit
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LLar 10. YcTaHOBKA OrpaHNUYeHUs Ha KOJINYECTBO OTNpaBAsieMbIX
nakeToB (OMLUMOHAJIbHO)

NHorga npy NoCTPOEeHUY TOMOAOTNU MPOUCXOANT CAULLIKOM MHOTO U3SMEHEHUN U C
NHTEepPerncoB MOXeT BbIXOAUTb MHOro BPDU-nakeToB. 4151 TOro, YTobb!
OrpaHnunTb Konmnyectso BPDU-NakeToB, BbIXOAALLMX C MHTepdeica, NCrob3yeTcs
cnegyroLlaa KomaHaa:

(als_sw) #configure
(als_sw) (configure) #spanning-tree hold-count <hold-count>
(als_sw) (configure) #exit

Hold Count ycTaHaBnvBaeT MakcMaibHOe 3HaveHre cyeTumka. Npu Kaxxaom
otnpasneHHoM BPDU 3HaueHne cyeTymKa yMeHbLLIaeTca Ha eanHuLy. Ecam
3HaYeHMe cYeTymKa CTano paBHbIM HYHO, TO € AaHHOro UHTepdeica BPDU 6onbLue
He OTNPaBNATCA. Pa3 B cekyHAY 3HaYeHre cyeTUyKa yBeMUYMBAETCA Ha eAVHNLLY.

LLar 11. YcTaHOBKA rpaHUYHOro uHtepdgeica (onymoHasbHo)

YT0bbI MHTEpPdENC cpasy HauMHaN NPUHNMATL 1 OTNPAaBAATb NakeTbl, eC/IN Ha
AaHHbIV HTepdeinc He NnpuxoasaTt BPDU, ero MoxHO cgenatb rpaHUYHbIM. s
3TOro NCNOb3YeTCa CeyoLas KOMaHAa:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #spanning-tree edgeport
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

Ana paboTbl NprMepa HeOH6XOAVMO Ha KOMMyTaTope S2 caenaTb nHTepdenc 0/3
FPaHUNYHbBIM.
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LWar 12. YctaHoBKa BPDU ¢punbTpa (onumoHanbLHO)

Ansa Toro, uTo6bl HTEepdenc oTbpackiBan npuxoasilme Ha Hero BPDU, a Takxe He
otnpasnan BPDU, ncnonbsyetca cneayroLaa KoMaHaa:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #spanning-tree bpdufilter
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

Lar 13. YcTaHOBKa CTOMMOCTU coeanHeHUA (onumnoHasibHO)

Mo YMONYaHNKO CTOMMOCTb COegVHEHNA ONnpeaenAaeTca aBToMaTtn4eck B
3aBNCNMOCTN OT CKOPOCTU MHTep¢e|7|ca COrnacHo CtaHgapTy. Ana Toro UTObbI
YCTaHOBUTb CTOMMOCTb COeaNHEHWNA BPYYHYHO, NCNOJIb3YETCA Cheayrollad KOMaH4a:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #spanning-tree mst <instance> cost <cost>
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

<instance> — HomMmep MSTP instance, B KOTOPOM Ha3HayaeTca NpropuTeT (414
Bepcuii STP 1 RSTP yka3biBaeTcs kak 0);
<Cost> — CTOMMOCTb NYTU A0 NHTepdelica.

NSt TOro 4Tobbl CTOMMOCTb COeAVHEHUS Onpeaensifiacb aBTOMaTNYeCcKu,
NCMNONb3YeTCa CeayroLlan KoMaHaa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #spanning-tree mst <instance> cost auto
(als_sw) (configure) (interface 0/1) #exit
(als_sw) (configure) #exit

<instance> — HomMep MSTP instance, B KOTOPOM Ha3sHa4vaeTcsa npuopurtet (414
Bepcuii STP 1 RSTP yka3biBaeTcs kak 0);
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Llar 14. HacTtpouka ¢unbTpaumm TCN-coobLleHUA (ONLNOHANIbHO)
OI'ILI,I/IOHa}'IbHO Ha NOpPTaxX KOMMYTAaTOpPad MOXHO BKTHOYNTb (I)I/IJ'IpraLI,VII-O
coobueHunin topology change notification. PunbTpaumsa BKAKOYAETCA Ha NOPTaX,

BeAYyLLMX K KOPHEBOMY KOMMYTaTOpY.

dunbTpauns coobLLeHW BO3MOXHA Ha BXOZe nopTa:

(als_sw) #configure
(als_sw) (configure) #interface @/1
(als_sw) (configure) (interface @/1) #spanning-tree tcnguard rx

B aTom cnyyae npw npuxoge TCN-nakeTa Ha nHTepdeinc 0/1 coobeHne TCN He
byAeT pacnpoCcTpaHeHOo Ha Apyrme nopTel KOMMyTaTopa. O4HaKo cyeTUnK
"Topology Change Count" 6yaeT yBennyeH.

CDI/II'IpraLI,I/IFI COO6LLI,eHI/II\/’I BO3MOXXHa Ha BbIX0OJe rnopTa:

(als_sw) #configure
(als_sw) (configure) #interface @/1
(als_sw) (configure) (interface @/1) #spanning-tree tcnguard tx

B aTom cnyyae npw npreme cooblyeHms TCN Ha gpyroMm nHtepdeice KOMMyTaTop
He byaeT oTNpaBnsaTb Yepes HTepdeic 0/1 3To coobLeHMe.

n POCMOTP COCTOAHUA KOMMYTATOpPa

BbiBOZ KOMaHZA byAeT npeAcTaBieH B COOTBETCTBUM C MOCTPOEHHbLIM JepeBOM U3
npumMepa. Huxke npeactaBneHa KOHGUrypaLms A1s BceX KOMMYTaTOPOB.
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KommyTtatop S1:

(als_sw1) #show running-config
set prompt "als_sw1"

network parms 172.17.1.1 255.255.0.0 0.0.0.0
spanning-tree

interface 0/1

spanning-tree port mode

exit

interface 0/2

spanning-tree port mode

exit

exit

KommyTatop S2:

(als_sw2) #show running-config
set prompt "als_sw2"

network parms 172.17.1.2 255.255.0.0 0.0.0.0
spanning-tree

interface 0/1

spanning-tree port mode

exit

interface 0/2

spanning-tree port mode
interface 0/3

spanning-tree port mode
spanning-tree edgeport

exit

exit

KommyTatop S3:

(als_sw2) #show running-config
set prompt "als_sw3"

network parms 172.17.1.3 255.255.0.0 0.0.0.0
spanning-tree

spanning-tree mst priority 0 0
interface 0/1

spanning-tree port mode

exit

interface 0/2

spanning-tree port mode

exit

exit

178



N5 npocMoTpa COCTOsIHUA CNy>XXbbl Spanning Tree Ha KOMMYyTaToOpe UCMO/b3YeTcs
CresytoLLas KOMaHAa:

(als_sw1) #show spanning-tree

Bridge Priority.....c.c.eueueuneennennnnnnnns 32768

Bridge Identifier..............ciiuiiiiniinine.n. 80:00:00:13:AA:00:00:01
Time Since Topology Change.............ovvuun.. @ day @ hr 12 min 14 sec
Topology Change Count...........covuivinnnennn.. 1

Topology Change in progress...........oeeeeenn. FALSE

Designated ROOt.........cciiiiiiinnnennnnns 00:00:00:13:AA:00:00:03
Root Path Cost........coiiuiuiiiiiiiinnnnnnn, 200000

Root Port Identifier................ccviinnon. 80:01

Bridge Max Age.......utiiiteneneeeennnnnnnns 20

Bridge Tx Hold Count.........ccvviururnnnnnnnnns 6

Bridge Forwarding Delay..........covuiuiuennnnnn 15

Hello Time. ... ..ottt 2

3 BbIBOZA KOMaH/AbI MOC/e NMPUMeHeHNs ee Ha KoMMyTaTope S1 BUAHO, UTO
KoMMyTaTop S3 aBnsieTcs KOpHeBbIM 1 Root nHTepdericom KommyTaTopa S1
aBnsetca nHrepdeic 0/1.

Ana npocMoTpa cocTosaHUA cybbl Spanning Tree Ha MHTepdeice KOMMYTaToOpPa
MNCNOMb3YeTCA CNesyoLlas KOMaHAa:

(als_sw2) #show spanning-tree mst port detailed @ 0/3

Port Identifier.......... oottt 80:03

POrt Priority...oviiiiiiiinnninennnnnnnnnnnns 128

Port Forwarding State.............ccvvivivennnnn Forwarding

Port Role........oiiiiiiiiiiiiiiiiiiiiinnnnn Designated
Auto-calculate Port Path Cost.................. Enabled

Port Path CoSt.......coiiiiiiiiiiniiinnnnnnns 200000

Designated ROOt........cciiiiiiininnnnennnnns 00:00:00:13:AA:00:00:03
Root Path Cost........cciiiiiiiiiiiiiinnnnnnns 200000

Designated Bridge..........oiitiiiiiinuuennnnn. 80:00:00:13:AA:00:00:02
Designated Port Identifier............coeuuun.. 80:03

Edge Port.......coiiiiiiiiiiiiiiiiiiiiiinn TRUE

Edge Port Status...........ciiiiiiiinnnnn TRUE

3 BbIBOAA KOMaHZAbI NocC/1e NpuMeHeHus ee Ha nHTepdeice 0/3 kommyTatopa S2
BUAHO, YTO KOMMYyTaTOp S3 ABNAEeTCA KOPHEBbIM, a HTepderic 0/3 kommyTaTopa S2
ABNAETCA rPAHNYHbIM.
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'MABA 14. CMINCKWN KOHTPOJ11 AOCTYTIA (ACL)

14.1 BBegeHue B CNCKU KOHTpPONA A0CTyna

CnNncKmM KOHTPOAS A0CTyna — obLee Ha3BaHMe MexaH13Ma, obecrneynBatoLLLero
3aZlaHvie NpaBua JOCTyna K 06bekTam. B ceTeBbIX TEXHONOMMSAX AAHHbIA TEPMUH
CNYXUT AN onpejeneHns MexaHn3mMa, obecrneunBatoLLero 3ajaHme npasun
NpoxoxaeHus Tpadurka Yepes ceTeBoe YCTPOMCTBO U A0 HEro (kommyTaTop,
MapLupyTunsaTop, firewall n gpyruve). lanee faHHbI TEPMUH UCMONb3YeTCs B
KOHTEKCTe ceTeBbIX TeXHOMOMNIA.

Ha3HauyeHMe cNUCKOB KOHTpO/IA AOoCTyna

B nepByto ouepesb CNUCKN KOHTPONSA AOCTYMNa NCMONb3YHTCA AN OrpaHNYeHs
NPOXOXAEHUS HeXenaTeNbHOoro 1M60 NapasnMTHOro Tpaguka B CETU, OrpaHNYeHs
A0CTyNa K pasnnyHbIM y31aM 415 obecrieveHnsa nx 6esonacHoctn. Takxe ACL
MOXeT NCMOJIb30BaTLCA AJIA OrPaHNYeHNs JOoCTyna K cepsucam BHyTpu cetn. K
npumepy, ACL MOXeT bbITb MCNOAb30BaH A8 3anpeTta NoAKIHYEeHNS K
ornpezeneHHOMy NMopTy cepBepa 13 onpegeneHHow IPv4 noacetu.

MpuYHUMNbI Pa6oTbl CMNCKOB KOHTPOAA AOCTYNA

CnncoK KOHTPONS AOCTyna npeacTaBnseT U3 ceba Habop NpaBu, MPUMEHSOLLMXCS
K Tpaduky B nocnes0oBaTeIbHOCTY, ONpesensieMoi npuoputeTom. MNMpaBuio cnmcka
KOHTPOIA AOCTyNa LOMXKHO cofepxaTb B cebe TN Tpadurka u AeicTBue,
npyMeHsieMoe K JaHHOMY TUMy Tpaduka: paspeLLeHre NMbo 3anpeT Ha

npoxoxgeHue. Tpaduk knaccuPuumpyeTcs Ha TUMbI MO MOASAM, COAEPXKALLUUMCA B
3arosoBke nakera.

14.2 Hactpouka ACL Ha kommyTaTopax AJICUTEK

O6uure KoOHUEenuum KOHGUrypmpoBaHusa

Mpasuna ACL ycnOBHO MOXHO pa3AenuTtb Ha YeTblipe 60bLIVX FPYMmbl:
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* MAC ACL — no3BonseT 3ajaBaTb MNpasuia Ha ocHoBe Src/Dst MAC,
Ethertype, a Takxe Ha ocHoBe meTkun 802.1p (CoS) n VLAN;

* |Pv4 ACL — no3BonseT 3ajjaBaTb npaswia Ha ocHose Src/Dst IPv4, Src/Dst L4
Port, a Takxxe Ha ocHoBe noneii IP Protocol, TOS n DSCP;

e |[Pv6 ACL — no3BosisgeT 3asaBaTthb npasuia Ha ocHoBe Src/Dst IPvbe-agpecos,
a Takxe Ha ocHoBe nosiei NextHeader IP Protocol, Traffic Class n DSCP;

* User-defined ACL — no3BosisieT 3aZ,aBaTb NpaBuia Ha OCHOBE COOCTBEHHbIX
LWabNOHOB; MPUMEHSIeTCS B CIyYasx, KOrAa BCTPOEHHbIX CPeACTB
MAC/IPv4/IPv6 ACL He xBaTaeT ans GUAbTPaLMM NakeTa.

Bce HacTpoiiku ACL MOXHO NMprMeHsiTb Ha nHTepdericax kKommyTtaTopa. Ans IPv4 n
IPv6 ACL gonyctmo npuMmeHeHve Ha VLAN v Ha nHtepderice ynpaBneHus.

Co3paHvie CMNCKOB KOHTpPOJIA AOCTYyna

NMs co3gaBaemMoro Crnmcka AocTyna AO/KHO 6bITb AHOM OT 1 40 32 CUMBOJIOB,
pa3peLueHHble cuMmBosbl: [A-Za-z0-9,._]. lNocne BBoga KOMaHAbl CO34aHNA HOBOIro
CNMCKa AOCTyNa OCyLLeCcTB/IAeTCH aBTOMaTUYeCKMiA Nepexos B KOHTeKCT
fobaeneHnsa npasun ACL. PegakTrpoBaHMe crnmcka AocTyrna 3anpeLleHo, No3ToMy
BbIXOZ M3 JaHHOI0 KOHTEKCTa J0/MKEH OCYLLEeCTBAATLCS TONbKO Noc/ie JobaBneHns
BCEX HEOHXOAVMBbIX MPaBUII.

Jo6aBneHuvie NpaBMA B CNUCOK KOHTPONA AocTyna

B koHTekcTe gobasneHunsa npasun ACL ocyllecTBnseTca JobaBneHne Bcex
HeobXOoAMMbIX MPaBWA, ONpesensaroLLmX NPoxXoxaeHme Tpadurka. Bce npasuna ACL
NPUMEHSAIOTCA UCKTIOUUTENBHO K BXOAALLEMY TPaduKy.

MpaBnna B cnncke AoCTyna AenaTca Ha paspeLluatoLume (permit) 1 3anpetdatoye
(deny). MNMpaBrna NPUMEHSAIOTCS B NOPSAAKe UX 06bABNEHUS B CAXCKe AOCTYNa, YTO
No3BOJISeT 3a4aBaTb CHayana YacTHble NpaBua, 3ateM obLve. KoppekTrpoBaTb
OTZeNlbHble NpaBu/ia nocse Nx 06 bABNEHNS B CMUCKE AOCTYMNa HeNb3s, HEOBXOAMMO
YyAaNNTb CNWCOK MOJIHOCTBLIO W 3aTeM CO3/aTb HOBbIV C HEOH6XOAMMBIM HabOPOM
npaswa. B ofHOM crivicke MOXeT bbiTb He bosiee 24 npasun.

OCHOBHbIe NpaBuia NPYMeHEHNs CCKOB AOCTyna:

® CMNUCKM AOCTYMNa NPUMEHAIOTCHA B COOTBETCTBUM C NMPUOPUTETOM,;

® HaMMeHbllee YN0 B NapameTpe "npuoputeT” cooTBeTCTBYeT
HauBbICLLEMY MPUOPUTETY;

* npu jobaBneHN HOBOrO CNKCKa AOCTyNa 6e3 ykasaHusa npuoputeta emy
aBTOMaTUYeCK/ Ha3HavaeTca NpUopuTeT, CesyroLLnii 3a MakCUManbHbIM
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NPUOPUTETOM CPeAM yXKe NPUMEHEHHbIX CMNCKOB;

* eCnv Npu Jo6aBNEHNM CNCKa AOCTYNa Ha HTepdeNC C yKasaHnewm
npuopuTeTa Ha nHTepderice yxxe eCTb CANCOK C TaKUM Xe NPUOPUTETOM, OH
byseT 3amMeHeH Ha AobaBnsemblii;

* MpaBwWa BHYTPU CNMCKa AOCTYNa NPUMEHSAKOTCS NocaeA0BaTe/IbHO B
nopsigke nx gobaBneHus;

* NPV NPUMEHEHNN HECKOIbKNX CMUCKOB A0CTYMNa Ha MHTepdeiice, B NepByto
ouepesb byayT NpYMeHeHbl MpaBuaa, BXOASLLME B CMUCOK A0CTyNa C
HaVBbLICLLM MPUOPUTETOM, a 3aTEM NPaBUIA, BXOASLLME B CINCOK AOCTYNa
c 6osiee HMU3KUM NMPUOPUTETOM;

* eC/iIn NakeT Nonan Noj KoOHKpeTHoe NpaBmao CnMcka A4OCTyna, NpoBepka
npekpaLLaeTcs, NakeT NPU3HAETCS paspeLleHHbIM M60 3amnpeLleHHbIM, B
3aBUCKMOCTM OT TLNa npaBwna (permit unu deny);

* eCu NakeT Npu NpoBepke He NoAOLLIeN HX K OAHOMY NMpaBuy, OH byaeT
OTOpOLLEH.

MpaBnna ACL nmetot Bug (Ha nprmepe IPv4 ACL):

permit ip 172.17.1.1 0.0.0.0 172.17.1.4 0.0.0.0
permit ip 192.168.1.1 0.0.0.0 192.168.1.4 0.0.0.0

OaHa cTpoka — 3To o4HO npaswo IPv4 ACL. PaccMOTpyM NakeT, NOoAXOAALLNI MOZ
cnejyroLlee npasuo:

permit ip 172.17.1.1 0.0.0.0 172.17.1.4 0.0.0.0

DTO JO/IKeH 6bITb IPv4-nakeT ¢ agpecom nctounmka 172.17.1.1 n agpecom
Ha3sHa4veHWa 172.17.1.4. To ecTb BCe aTpubyThbl NakeTa, yNnoMaHyTble B Mpasue,
AO/IKHbI COOTBETCTBOBATL YKa3aHHbLIM B NpaBuie 3HaYeHUNAM.

MpaBuna B3anmopaeincTBUA CNUCKOB KOHTPOJIA AoCTyna

MpVYMeHATb CMNCKX KOHTPOAS AOCTYNa MOXHO 1 Ha nHTepderice n Ha VLAN. Mpwu
3TOM:

* nepBbIMY ByAyT NPUMEHEHbI NpaBuia U3 CNUCKOB Ha MHTepdelicax, 3aTeM
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npaswaa 13 cnuckos Ha VLAN, 3atemM HeaBHbIe 3anpeLlatoLe npaBsunna;
ec/v nakeT nonajgaet nogj kakoe-to 13 rnpaswa ACL (3anpeLyatoLee nam
pa3speLuatoLiee Ha MHTepderce nam Ha VLAN), janbHeiiLwas npoBepka
nakeTta npekpatlaeTrcs;

€C/IN CMNKCOK He COAEPXUT ABHOIO paspeLlaroLLero Uiy 3anpeLuaroLLero
"Mpaswsa no yMon4yaHuw" (Hanpumep, permit ip any any), To
noApasymeBaeTcs Ha/nume HeABHOIO 3arpeLuatoLlero npaswna (deny ip any
any ans IPv4 ACL) 1 OHO ByzeT NpyMeHeHO nocJie NpaBua 13 BCeX CMUCKOB;
ecnun cnncok IPv4d nnun IPve ACL npumMmeHeH Ha VLAN, HesdBHoOe
3anpeLyaroLlee NpaBmao byseT yunTbiBaTb 3TOT VLAN 1 paboTaTb TONbKO
Ans naketos B 3ToM VLAN;

ecnn cnucok IPv4 nnn IPv6 ACL npMeHeH Ha UHTepdeiice, HesBHOe
3anpeLyaroLlee nNpasuio bysaeT paboTaTb 415 BCEX NaKETOB.

MozspobHee 0 HeABHbIX 3anpeLLlatoLLMX NpaBmaax byaeT pacckasaHo B CiefyoLLem
pasgene.

PaccmoTpuM npumMep, Koraa Heckosibko Crnmckos KoHTponsa goctyna (MAC n IPv4)
npUMeHeHbl Ha HTepdelice:

configure

mac access-list extended "acl4000"

deny any 01:00:01:cc:cc:cd 00:00:00:00:00:00
deny any 01:00:0c:cc:cc:cc 00:00:00:00:00:00
deny any any 0x888e

exit

mac access-list extended "acl4010"

permit any any pppoed

permit any any pppoes

permit any any 0x9000

permit any 01:80:c2:00:00:00 00:00:00:00:00:00
permit any any arp

exit

ip access-list "acl3005"

permit ip 192.168.1.1 0.0.255.255 any
permit ip 11.11.1.1 0.0.0.255 any
permit udp any any eq 67

exit

interface 0/1

description "PPPOE-CLIENT"

mac access-group "acl4000" in 1
ip access-group "acl3005" in 2
mac access-group "acl4010" in 3

exit
exit

184



YT06bI pa3obpaTbCs B JaHHOW KOHGUIypaLumm, Heo6XoAMMO BbIMNCATb CAVCKN
poctyna ACL, nprMeHeHHble Ha nHTepderice:

mac access-group "acl4000" in 1
ip access-group "acl3005" in 2
mac access-group "acl4010" in 3

3aTteM 3aMeHUTb Ha3BaHWS CMNCKOB A0CTyrMa Ha KOHKPEeTHbIe NMpaBW/ia N3 3TUNX
CNnnckoB.

I mac access-group "acl4000" in 1

deny any 01:00:01:cc:cc:cd 00:00:00:00:00:00 ! MAC ACL acl4000
deny any 01:00:0c:cc:cc:cc 00:00:00:00:00:00 ! MAC ACL acl4000
deny any any 0x888e ! MAC ACL acl4000

| ip access-group "acl3005" in 2

permit ip 192.168.1.1 ©0.0.255.255 any ! IPv4 ACL acl3005
permit ip 11.11.1.1 0.0.0.255 any ! IPv4 ACL acl3005

permit udp any any eq 67 ! IPv4 ACL acl3005

| mac access-group "acl4010" in 3

permit
permit
permit
permit
permit

any
any
any
any
any

any pppoed ! MAC ACL acl4010

any pppoes ! MAC ACL acl4010

any 0x9000 ! MAC ACL acl4010

01:80:c2:00:00:00 00:00:00:00:00:00 ! MAC ACL acl4e10
any arp ! MAC ACL acl4010
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Jlanee Heob6xo0ANMO J06aBNTb HESIBHOE 3anpeLlatoLlee NpaBuIo:;

! mac access-group "acl4000" in 1

deny any 01:00:01:cc:cc:cd 00:00:00:00:00:00 ! MAC ACL acl4000
deny any 01:00:0c:cc:cc:cc 00:00:00:00:00:00 ! MAC ACL acl4000
deny any any 0x888e ! MAC ACL acl4000

| ip access-group "acl3005" in 2

permit ip 192.168.1.1 ©.0.255.255 any ! IPv4 ACL acl3005
permit ip 11.11.1.1 0.0.0.255 any ! IPv4 ACL acl3005

permit udp any any eq 67 ! IPv4 ACL acl3005

! mac access-group "acl4010" in 3

permit any any pppoed ! MAC ACL acl4010

permit any any pppoes ! MAC ACL acl4010

permit any any ©x9000 ! MAC ACL acl4010

permit any 01:80:c2:00:00:00 00:00:00:00:00:00 ! MAC ACL acl4010
permit any any arp ! MAC ACL acl4010

| HefiBHOe 3anpelakliee nNpasuIo

deny any any

Mony4yaeTcsa CNXCOK NpaBw B TOW NMoc/ieoBaTe/IbHOCTU, B KOTOPOW npasuna byayTt
npYMeHeHbl Ha nHTepderice 1 ByayT NPoBepATCA. BaXxHO OTMETUTb, UTO ec/n
CpaboTaeT XOTb OAHO U3 NpaBw, TO byAeT NpYMeHeHOo ero gencteue "permit" nnu
"deny", cOOTBETCTBME OCTa/IbHbLIM NPaBuUIaM NPOBEPATLCS He byaeT.

HesiBHble 3anpeLlatoLme npaBuia

HesiBHble 3anpeLuatoLe npasuia He 0TO6paxaroTca B KOHPUrypaLmm, o4HaKo
OHW 06aBNsA0TCA B KOHLe crincka ACL aBTomMaTnyecku, ecnm He yKa3aHo ABHOe
paspeLuaroLLee npasunso.

HesiBHOe 3anpeluatowee npasuno giad MAC ACL paboTaeT 415 BcexX TUMOB NaKeToB:

deny any any

HesiBHOe 3anpeLuatolee npasuno ansa IPv4 ACL paboTaeT Tonbko Ans IPv4 nakeTos:

deny ip any any
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HesiBHOe 3anpeLyatolyee npasuio ans IPve ACL paboTtaeT Tonbko A5 IPv6 nakeTos:

deny ipv6 any any

HesBHOoe 3anpeluatowee npasuno ana User-defined ACL paboTaeTt gnsa Bcex TMNOB
NnakeToB:

deny any

Ecnnv cnucok goctyna npmmeHeH Ha VLAN, To HeABHble 3anpeLatoLLyie npasnia
6yayT paboTtatb ToNbKO Ans Tex VLAN, Ha KOTOpbIX MPUMeEHeH CA1COK AOCTyna.

PaccmMoTpuM cnesytoLLyto KOHGUIypaLmio, LeMOHCTPUPYHOLLYO PaboTy HEeABHbIX
3anpeLLaroLLmxX NpaBun:

vlan database

vlan 10

exit

configure

ip access-list "acl7001"

permit ip 172.17.1.4 0.0.0.0 any
permit ip 172.17.1.8 0.0.0.0 any
exit

ip access-list "acl7002"
permit ip 192.168.1.4 0.
permit ip 192.168.1.8 0.
exit

ip access-group "acl7002" vlan 10 in 1
interface 0/1

vlan participation include 10

ip access-group "acl7001" in 1

exit

exit

any

0.0.0
0.0.0 any
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MNepeyeHb ACL ansa nHtepdeica 0/1:

ip access-group "acl7001" in 1
ip access-group "acl7002" vlan 10 in 1

3aMeHseM CNncKKn AOCTYyrla Ha rnpasunia:

permit ip 172.17.1.4 0.0.0.0 any ! IP ACL acl7001
permit ip 172.17.1.8 any ! IP ACL acl7001
permit ip 192.168.1.4 any ! IP ACL acl7002 (VLAN 10)
permit ip 192.168.1.8 any ! IP ACL acl7002 (VLAN 10)

HesiBHOe 3anpewatolyee npasuio ansa VLAN 6ygeTt co3gaHo nocne IP ACL,
npvmeHeHHoro Ha VLAN. PaboTtaTb oHO byaeT Tonbko A48 VLAN 10:

permit ip 172.17.1.4 @ any ! IP ACL acl7001

permit ip 172.17.1.8 @ any ! IP ACL acl7001

permit ip 192.168.1.4 0.0.0.0 any ! IP ACL acl7002 (VLAN 10)

permit ip 192.168.1.8 0.0.0.0 any ! IP ACL acl7002 (VLAN 10)

deny ip any any ! IP ACL acl7002 (VLAN 10) HesBHOe 3anpeuwatkuwee npaswuno ans VLAN
10

0.0.0.
0.0.0.

ObLee HedABHOe 3anpeLuatoLlee Npasuno ana nHtepdeinca 0/1 byaeT co3gaHo
nocsne scex npasun IP ACL:

permit ip 172.17.1.4 0.0.0.0 any ! IP ACL acl7001

permit ip 172.17.1.8 0.0.0.0 any ! IP ACL acl7001

permit ip 192.168.1.4 0.0.0.0 any ! IP ACL VLAN 10

permit ip 192.168.1.8 0.0.0.0 any ! IP ACL VLAN 10

deny ip any any ! IP ACL acl7002 (VLAN 10) HeaBHoe 3anpeuwatwee npaswno ans VLAN
10

deny ip any any ! IP ACL acl7001 obuee HefiBHOe 3anpeualluee npasuio
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Takvm obpasom, OTpaboTaroT CHavana nNpasuia, NpYMeHeHHble Ha nHTepdelice,
3aTteM npasuna Ha VLAN, 3aTeM obLpe 3anpeLuatoLe npasuia.

CNnCKU KOHTPONSA AoCTyna AnsA uHTepdeiica ynpasneHus

Ha ycTpoiictBe BO3MOXHO npumeHeHne ACL Ha nHtepdelice yrnpasneHus. 310
03Hauaert, uto Tpaduk byzeT dbnnbTpoBaThCsa Ha Bxoze B CPU-nHTepdeinc, Ho 3Tu
npaBuaa He 3aTparnBaoT NPoxXoxaeHne Tpadumka CKBO3b YCTPOMCTBO.

OcHOBHble NpaBuia paboTbl CMMCKOB KOHTPOAS AOCTyMNa Ha HTepdelice
yrnpaBneHus:

* CMUCOK KOHTPOJIA AOCTyNa Ha nHtepdelrice ynpasneHusa pabortaet nocne ACL
Ha nHTepdence n VLAN. Ecan ACL Ha VLAN nnn nHtepderice
3abnokmposanu naket, To ACL Ha nHTepdeice ynpaBneHns He cMoXxeT
pa3b/0KMpPOBaTh AaHHbIN NakeT;

* eCJIn CNNCOK KOHTPOS AOCTYyMNa Ha UHTepdeice ynpasBneHns 3ab10KpoBan
MakeT, TO AAHHbIV MakeT MOXEeT NPOMNTK Yepe3 KOMMyTaTop (echu He
3ab510kMpoBaH Apyrumu npasunamm ACL);

* paboTa ACL Ha nHTepdelice yrnpaBneHus He GUNbTPYyeT NakeTbl,
npegHa3sHaveHHble Ana cnefyowmx mexaHmsamon: DHCP Snooping, IGMP
Snooping, MLD Snooping, IPv6 Snooping, LDRA.

User-defined ACL

User-defined ACL cgenaH cneunanbHO Ana dunbTpaumy nakeTos rNo noasm,
roToBble WabIoHbI ANA KOTOpbIX oTcyTCcTBYHOT B MAC/IPV4/IPV6 ACL.

Ansa User-defined ACL TpebyeTcsa cHayana onpejennTb Moss, No KOTOpbIM byaeT
NpoxoAnTb 0bpaboTka nakeTa. Ans gobasneHns Hosoro nong B User-defined ACL
TpebyeTcs ykasaThb:

* IMsi NONsE — 3TO TO VM4, MO KOTOPOMY MOXHO byAeT A06aBNATL noJie B
npasuna;

* 3aro/sI0BOK — 3TO 3aro/I0BOK NakeTa, 0T KOTOPOro byAeT OTCUMUTbIBATLCA
cMeLleHwye. MNMonoxeHne 3aro/IoBKOB B Kajpe MOXEeT BapbypoBaTbCA OT
naketa kK nakety. K npvmepy, nonoxeHuve IP-3aronoska B nakete ¢ VLAN u
6e3 VLAN byzeT oTanyaTtbed. YTobbl Mo/1e He 3aBMCeN0 OT HKenexallmx
3aroJI0BKOB, TpebyeTcs yka3aTb, OT KakOro 3aro/ioBKa OTCHUTLIBATb
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CMeLLeHue;
* CMelLleHMe — 3TO CMeLLeHVe OT Hayana BblI6paHHOro 3arosoBka B 6anTax,
MO KOTOPOMY HaxOAMUTCA HEOBXOAMMOE MOoNe;
e [INVIHY — 3TO pa3mep Moss, No KOTOPOMY ByZAeT MPOXOAUTL MPOBEPKA;

[OCTyNHbI CnejytoLLe BapMaHTbl 3aro/IoBKOB, OT KOTOPbIX ByAeT OTCYUTLIBATLCSA
cMeLLeHue:

* raw — CMeLLeHMe OTCUMUTbIBaeTCA OT Hayana naketa (0T nepsoro 6amnTa Dst
MAC-agpeca Ethernet-naketa);

* |2 — cmelleHmMe oTcunTbIBaeTcs oT Ethertype (ans kagpos Ethernet 1) nnn
Length (ana kagpos 802.2 u ap.);

* |3 — cmeLleHe OTCUMTBLIBAETCA OT Havana 3aronoska L3 (IPv4/IPv6,
ARP/RARP);

* |4 — cMeLleHMe OTCUNTBLIBAETCS OT Havana 3arosioska L4
(TCP/UDP/ICMP/IGMP).

Mprmep co3aaHna nong:

configure

user-defined access-list template setup
udf "IP_Protocol" offset 13 9 length 2
exit

exit

MNapameTpbl:

IP_Protocol — nwmsa nons;

offset I3 — 3aronoBoOK, OT KOTOPOro byAeT OTCUMNTLIBATLCA CMeLLeHNe;
* 9 — cMeLLeHMe B bainTax, B JAHHOM c/lydae oT Havana L3-3aronoeka;
length 2 — gavHa nona — 2 6anTa.

Co3aaHHOe oauH pa3 nosae MO>XXHO NCMNoJ1Ib30BaTb B ntobom Konmyectee npasun
ACL.

HacTtpownka MAC ACL

MAC ACL npegHa3sHauveH ansa ¢unbTpaumm nakeTos no rnonsam Ethernet-saronoska.
[nsa ncnonb3oBaHUS JOCTYMHbI CieaytoLyme nos:
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Source MAC address;
Destination MAC address;
VLAN;

CoS;

Ethertype.

War 1. Co3aaHne cNCKOB KOHTpPOJIA AOoCTyna

HaCTpOI\/’IKa Ha4MHaeTCd C Co34aHuA CrCKa A0CTyrMa C YKasaHeEM ero NMeHn:

(als_sw) #configure
(als_sw) (configure) #mac access-list extended "NameACL"

Mocne co3gaHunsa cnmncka AocTyrna HeobxoAnMMOo Co34aTh NMpasuaa ANA 3TOro Crmcka.
War 2. Jlo6aBneHne npaBn B CNUCOK AOCTyna

Ana MAC-azpecoB B 3TUX KOMaHAax NCMNob3yTCA MHBePTUPOBaHHbIe (wildcard)
MacKw.

[lobaBuM paspeluatoLiee npasuno ana ARP-tpadumka ¢ MAC-agpecaMm NCTOYHMKA
00:13:AAXX:XX:XX 1 ntobbiMmn MAC-agpecamMmm HazHavyeHus:

(als_sw) #configure

(als_sw) (configure) #mac access-list extended "NameACL"

(als_sw) (configure) (mac-access-list "NameACL") #permit 00:13:AA:00:00:00 00:00
:00:FF:FF:FF any 0x0806

NapameTpbl:

* permit — K/it0YeBOe C/I0OBO — 03Ha4aeT To, UTO AaHHOe NpaBwu/Io
paspeLlaroLLiee;

* 00:13:AA:00:00:00 00:00:00:FF:FF:FF — MAC-agpec ncrouHunka (Source MAC)
¢ wildcard-mackon;

* any — MAC-agpec HasHadeHunsa (Destination MAC) — o3HauaeT paspelueHumne
nobbix Dst MAC-agpecos;

* 0x0806 — Ethertype ARP-nakerTa.
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[lobaBnM 3anpeLyatoLLiee nNpaBmao A4ns nboro Tmna tpadurka ¢ nrobbim MAC-
agpecom ncrtoyHuka n MAC-agpecom HasHaueHusa 00:14:BB:24:CB:4A.

(als_sw) (configure) (mac-access-list "NameACL") #deny any 00:14:BB:24:CB:4A 00:
00:00:00:00:00

MNapameTpbl:

* deny — k1t04eBOe C1IOBO — O3HA4YaeT TO, YUTO AaHHOe MPaBuIo
3anpeLlaroLee;

e any — MAC-agpec ncrouHuka (Source MAC) — o3HayaeT paspeLueHune
ntobbix Src MAC-agpecos;

* 00:14:BB:24:CB:4A 00:00:00:00:00:00 — MAC-aapec Ha3HayeHunsA
(Destination MAC) c wildcard-mackon.

Pa3pewatoLee npaswio ansa IPv4 Tpaduika ¢ agpecaMmum UCTOUHMKA
00:13:AAXX:XX:XX 1 MAC-agpecamun HasHauveHna 00:14:BB:24:CB:XX.

(als_sw) (configure) (mac-access-list "NameACL") #permit 00:13:AA:00:00:00 00:00
:00:FF:FF:FF 00:14:BB:24:(CB:00 00:00:00:00:00:FF ipv4

MNapameTpbl:

* permit — K/Il04eBOe C/I0OBO — 03HayaeT TOo, YTO AaHHOEe NpPaBuIo
paspeLlaroLLee;

* 00:13:AA:00:00:00 00:00:00:FF:FF:FF — MAC-agpec ncrouHnka (Source MAQC)
¢ wildcard-mackom;

e 00:14:BB:24:CB:00 00:00:00:00:00:FF — MAC-agpec Ha3HaueHusa (Destination
MAC) c wildcard-mackoii;

* ipv4 — K/It04eBOe C/I0OBO — 0O3Ha4aeT To, YTO NMpaBwao paboTaeT ans IPv4
Tpadwuka (Ethertype 0x0800).

Macka ana MAC-azpecoB B NpaBu/iax yKka3blBaeTcs MHBepTMpoBaHHaa (wildcard).
3HayveHVe OxFF B Macke 03HauyaeT, 4To Ha 3Ton no3uuyum B MAC-agpece moryT
HaXOANTbLCA Ntobble 3HaueHus. [Mpun 3HaveHr 0xX00 TpebyeTcsa NosHOe coBnajeHue
co 3HayeHneM MAC-agpeca Ha 3TON NO3UNLN.
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War 3. MpumeHeHMe CNNCKOB A0CTYNa Ha uHTepdeiice

Co34aHHble CMUCKX AOCTyMNa NPUMEHSIOTCA Ha MHTepdeiice ¢ ykazaHveMm
npvopuTeTa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #mac access-group "NameACL" in 5

MNapameTpbl:

* "NameACL" — yHMKanbHOe MMSA CO3/1aHHOro paHee crnrcka AocTyna;

* 5 — [NpuopuTeT cnmncka Aoctyrna Ha JaHHOM MHTepdeice, MOXeT UMeTb
3HauveHye ot 1 go 10000, HaviMeHbLLIee YNCN0 COOTBETCTBYET HauBbICLLEMY
npuoputeTy (Heobs3aTenbHbIN NapameTp).

MpocMoTp KoHUrypaumm

Mocne BbIMONHEHWA KOMaHZ 13 MprMepa NoayunTCs ciesyroLlas KoHourypaums:

configure

mac access-list extended "NameACL"

permit 00:13:AA:00:00:00 00:00:00:FF:FF:FF any 0x0806
deny any 00:14:BB:24:CB:4A 00:00:00:00:00:00

permit 00:13:AA:00:00:00 00:00:00:FF:FF:FF 00:14:BB:24:CB:00 00:00:00:00:00:FF 1
pv4

exit

interface 0/1

mac access-group "NameACL" in 5

exit

exit
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Torosasi cxema NpoxoxzaeHns Tpaduka yepes ycTpoicTBO byAeT BbIrsAeTb
cnesyroLM 06pa3om:

0/2 egress port 0/1 ingress port

Egress traffic

Ingress traffic

Source MAC Destination Ethertype MpaBnno MpoxoxaeHn
MAC e

00:13:AA:12: 00:13:AA:12: ARP (0x0806)  #1 cnwncka PaspeLueHo

34:60 34:62 "NameACL"

00:13:AA:12: 00:14:BB:24: IPv4 (0x0800)  #2 cnucka 3anpeLieHo

3460 CB:4A "NameACL"

00:13:AA:00: 00:14:BB:24: IPv4 (0x0800)  #3 cnucka PaspeLueHo

B0:30 CB:5C "NameACL"

00:13:AA:12: 00:13:AA:12: IPv6 - 3anpeLieHo

3460 34:62 (Ox86DD)

KOMMYTATOP

PrncyHok 34. CxeMa NpoxoxaeHus Tpadpurka

194




MNpwu HacTporike npaBua MAC ACL ecTb 0cobeHHOCTb. K npriMepy, HY>XHO 3anpeTnTb
TpaduK, ONNCaHHbIV onpeseneHHbIM Npasuiom (deny), a BeCb 0CTasibHOM Tpadumk
pa3pewwnTb. s KOPPEKTHOM paboTbl TakOM HAaCTPOMKM HY>XKHO Noc/ie rnpasuia
deny nomecTnTb paspeLuatoLlee NpaBuao 415 BCero oCTasbHOro Tpaduka:

configure

mac access-list extended "NameACL"

deny any 00:14:BB:24:CB:00 00:00:00:00:00:FF
permit any any

exit

interface 0/1

mac access-group "NameACL" in 5

exit

exit

B aaHHOM npumepe Ha nHTepderice 0/1 3anpeLLeHo NpoxoxaeHve Tpaduika ¢
Destination MAC 00:14:BB:24:CB:XX, a BeCb 0CTa/ibHOM TpaduK paspeLleH.

Hactpoiika IPv4 ACL

IPv4 ACL npegHa3HauyeH 419 ¢punbTpaumn IPv4-nakeTos Mo nosism 3aronoBkos L3
(IPv4) n L4 (TCP/UDP). Ang ncnonb3oBaHUSA LOCTYMHbI CieytoLime noss:

IP protocol;

Source IPv4 address;
Destination IPv4 address;
* ToS;

DSCP;

Source L4 port;
Destination L4 port.

Lar 1. Co3aaHMe CNNCKOB KOHTPO/IS AOCTYyNa

HacTpolika HauMHaeTCs ¢ CO34aHMsA CNMcKa AOCTyNa C yKa3aHeM ero MMeHU:

(als_sw) #configure
(als_sw) (configure) #ip access-list "NameACL"
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Lar 2. lo6aBneHve npaBu/ B CMUCOK KOHTPOIA AOCTyna

Ans IP-afpecoB B 3TUX KOMaHAAX UCMONb3YOTCA MHBEPTUPOBaHHbIe (wildcard)
MacKMW.

Coszaganm paspeluatoutee npaswio ana TCP-Tpaduka c IP-agpecamum NCTOUHVIKa
82.52.0.0/16, ntobbiMu IP-agpecamun HazHauveHNsa U L4-NnopToM HasHaueHus 22:

(als_sw) #configure

(als_sw) (configure) #ip access-list "NameACL"

(als_sw) (configure) (ip-access-list "NameACL") #permit tcp 82.52.0.0 0.0.255.25
5 any eq 22

MNapameTpbl:

o peﬂnn——KHDQEBOGCﬂOBO——O3HaHaETTO,QTOAaHHoeraBMﬂO

paspeLlatoLLiee;
* tcp — IP protocol (B0o3MOXHO 3aZaHure B YMC/IOBOM BUAe, HanpumMep "6" ans
TCP);

* 82.52.0.0 0.0.255.255 — IP-agpec ncrtoyHumka (Source IP) c wildcard-mackon;

* any — IP-agpec Ha3zHaueHunsa (Destination IP) — o3Ha4vaeT paspeLleHve
nobbix Dst IP-agpecos;

* eq 22 — L4-nopt Ha3HaueHUs (Destination L4 port, B JaHHOM cnyyae Dst-
nopt TCP).

L4-nopT NCTOYHMKA YKa3bIBAaeTCst aHaNOrM4YHbIM 06pa3om, Ho nocse IP-agpeca
NCTOYHMKA.

3anpeLatouiee npaBuao ans IPva-tpaduka c nobbiM IP-agpecom nctouHmka v IP-
ajpecom HasHayeHusa 82.54.172.5:

(als_sw) (configure) (ip-access-list "NameACL") #deny ip any 82.54.172.5 0.0.0.0

MNapameTpbl:
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* deny — k1t04eBOe C1I0BO — O3Ha4yaeT TO, YUTO JaHHOe MPaBuIo
3anpeLuaroLLee;

* ip — IP protocol, B gaHHOM cnyyae noz npaswao rnonaayT nobbie [P
NPOTOKO/bI;

e any — IP-agpec nctouHwuka (Source IP) — o3HauvaeT paspelueHue 1bbIx Src
IP-aspecoB

* 82.54.172.5 0.0.0.0 — IP-agpec Ha3HaueHus (Destination IP) c wildcard-
MaCKOW.

Pa3speluatoLtee npasuno ang IPv4-tpaduka c IP-agpecamn nctouHmka 82.52.0.0/16
n IP-agpecamn HasHayveHus 82.54.172.0/24:

(als_sw) (configure) (ip-access-list "NameACL") #permit ip 82.52.0.0 0.0.255.255
82.54.172.0 0.0.0.255

MNapameTpbl:

* permit — KJIt0YeBOe C/IOBO — 03HAYaeT TO, UTO JaHHOe NpaBw/Io
paspeLuatoLLee;

* ip — IP protocol, B sjaHHOM clyyae noj npaBuao nonagyT ntobble IP
NPOTOKObI;

* 82.52.0.0 0.0.255.255 — IP-agpec ncrtoyHumka (Source IP) c wildcard-mackon;

* 82.54.172.0 0.0.0.255 — IP-agpec Ha3HaueHus (Destination IP) c wildcard-
MacKom;

War 3. MpymeHeHMe cNNCKOB A0CTYMNa Ha nHTepderice (ONLMNOHANBLHO)

Co3faHHble CNUCKM KOHTPOAS ZOCTyrNa NPUMEHSIOTCA Ha MHTepdeiice ¢ ykasaHnem
npuopuTeTa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #ip access-group "NameACL" in 5

MNapameTpbl:
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* "NameACL" — yHMKanbHOe MMSA CO3/laHHOro paHee crnycka AocTyna;

* 5 — npuopuTeT cnmncka Aoctyrna Ha AaHHOM nHTepdeice, MOXeT MeTb
3HauveHye ot 1 go 10000, HaviMeHbLLIee YNCN0 COOTBETCTBYET HavBbICLLEMY
npuopuTeTy (Heobs3aTenbHbIN NapameTp).

War 4. MpnmeHeHne cnuckoB aoctyna Ha VLAN (onuyunoHanbHO)

Co3gaHHble CrNCKY KOHTPOAA A0CTyna nprmMeHsTca Ha VLAN ¢ ykasaHuvem
npuopuTteTa:

(als_sw) #configure
(als_sw) (configure) #ip access-group "NameACL" vlan 1 in 5

MNapameTpbl:

* "NameACL" — yHUMKanbHOe MM#A CO3/aHHOro paHee crvcka AocTyna;

* 1 — VLAN ID, K KOTOpPOMY byZeT NpUMeHeH CrnCcoK AOCTyna;

* 5 — npuopuTeT Crncka Aoctyrna Ha gaHHoM VLAN, MOXeT nMeTb 3HaueHne
oT 1 go 10000, HaviMeHbLLee YNCN0 COOTBETCTBYET HavBbICLLEMY
npuopuTeTy (Heobs3aTenbHbI NapameTp).

MpocMoTp KoH$Urypauum

Huxxe nprBeseHa NonHasa KOHGUrypauus Aast BapyaHTa NpUMeHeHUs OnNrCcaHHOro
CMMCKa KOHTPONA AOCTyNa Ha nHTepdeiice:

configure

ip access-list "NameACL"

permit tcp 82.52.0.0 0.0.255.255 any eq 22

deny ip any 82.54.172.5 0.0.0.0

permit ip 82.52.0.0 0.0.255.255 82.54.172.0 0.0.0.255
exit

interface 0/1

ip access-group "NameACL" in 5

exit

exit
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NToroBas cxema NpoxoxzaeHus Tpadurka yepes ycTpONCTBO byseT BbIrsajeTb
cefyroLwmmMm 0bpasom:

0/2 egress port 0/1 ingress port

Egress traffic Ingress traffic

KOMMYTATOP

PrncyHok 35. CxeMa npoxoxaeHus Tpaduka

Source Destinat IP

IP ion IP [o]ge]e]de]

82.52.0. - - 22 TCP (6) #1 PaspeLwu

0/16 €eHo

- - 82.54.17 - - #2 3anpeLy,
2.5 eHOo

82.52.0. - 825417 - - #3 Pa3speLu

0/16 2.0/24 eHo

Mpwv HacTporike npasun IPv4 ACL ecTb 0CO6eHHOCTb. K nprMepy, HY>KHO 3anpeTnTb
TpaduK, ONMNCaHHbI onpeseneHHbIM Npasuiom (deny), a BeCb 0CTasibHOM Tpadumk
pa3peLwwmnTb. 15 KOPPEeKTHOM paboTbl TakoM HAaCTPOMKM HY>XKHO noc/ie rnpasuna
deny nomecTnTb paspeLuatoLLiee npasuio A1 BCEro oCTasibHOro Tpaduka:

configure

ip access-1list "NameACL"

deny ip 82.54.172.5 0.0.0.0 any
permit ip any any

exit

interface 0/1

ip access-group "NameACL" in 5
exit

exit
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B saHHOM npumepe Ha nHtepdeice 0/1 3anpeLteHo npoxoxaeHue IPv4-Tpaduka ¢
Source IP 82.54.172.5, a BeCb ocTanbHon IPv4-Tpaduk paspeLueH.

HacTtpowuka IPv6 ACL

IPv6 ACL npegHa3sHauveH ans ¢unbTpaumm IPv6-nakeToB No nNoasiM 3aronoBkos L3
(IPv6) n L4 (TCP/UDP). Ana ncnonb3oBaHWA AOCTYMHbI CiejyroLe nonsd:

e Source IPv6 address;

e Destination IPv6 address;

* |Pv6 protocol (NextHeader);
e Source L4 port;

* Destination L4 port;

e Traffic Class;

e DSCP.

War 1. Co3aaHne cNUCKOB KOHTpPOJIA AOoCTyna

HaCTpOVIKa ACL HaumHaeTcsa € co34aHns cnncka A40CTyMNa C yKasaHneM ero MMeHwu:

(als_sw) (configure) #ipv6 access-1list "NameACL"

Mocne co3gaHns cnrcka JocTyna HeobXxo4MMO CO3/4aThb Npasuna A5 3TOro Crmcka.
War 2. flo6aBneHme npaBua B CNUCOK KOHTPONSA AOCTyNa
Co3paanm paspellatolee npasusio ans TCP-Tpaduka ¢ IPve-agpecaMmm NCTOYHMKA

2001:1:a100:b500::/64, ntobbiMK IPV6-agpecamu HazHaveHUs 1 L4-nopTom
Ha3HayeHna 22:

(als_sw) #configure

(als_sw) (configure) #ipv6 access-list "NameACL"

(als_sw) (configure) (ipv6-access-list "NameACL") #permit tcp 2001:1:a100:b500: :
/64 any eq 22

MNapameTpbl:
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permit — K/toueBoe C/1I0BO — O3HayaeT TO, UTO JaHHOe NPaBuIo
paspeLlaroLLee;

tcp — IPv6 Next Header (BO3MOXHO 3aZlaHvie B YACI0BOM BUAe, Hanpumep
"6" ana TCP);

2001:1:a100:b500::/64 — IPv6-asapec nctouHmka (Source IP) c ykasaHuem
npedukca;

any — IPv6-agpec Ha3zHauveHus (Destination IP) — o3HauvaeT paspeLlueHune
ntobbix Dst IPv6-agpecos;

eq 22 — L4-nopt Ha3HayeHwUs (Destination L4 port, B gaHHOM cny4ae Dst-
nopt TCP).

L4-nopT NCTOYHMKA YKa3bIBaeTCa aHanormyHelM obpasom, Ho nocne IP-agpeca
NCTOYHKIKA.

3anpeLuatollee npaBwao ans IPve-tpaduka c nobbiM IPV6-agpecomM NCTOUHMKAE U
IPv6-agpecom HazHauveHnsa 2001:175:a500:b100::1/128:

(als_sw) (configure) (ipv6-access-list "NameACL") #deny ipv6 any 2001:175:a500:b
100::1/128

MNapameTpbl:

deny — kt04eBOe C10BO — 03HayaeT To, YTO JaHHOe NpaBuIo
3anpeLuaroLLee;

ipv6 — IPv6 Next Header, B JaHHOM Cny4dae rnoz npaswao nonaayT nobbie [P
MNPOTOKO/bI;

any — IPv6-agpec nctouHumka (Source IP) — o3HauaeT paspeLueHume nobbix
Src IPv6-aapecos;

2001:175:a500:b100::1/128 — IPv6-agpec Ha3zHaueHus (Destination IP) ¢
yKasaHviem npegwukca.

Pa3pewwatoLtee npasuio ansa IPve-tpaduka c IPvb-agpecamm NCTOYHVIKA

2001:1

:a100:b500::/64 n IPv6-agpecamn Ha3zHaveHus 2001:175:a500:b100::/112:

(als_sw) (configure) (ipv6-access-1list "NameACL") #permit ipv6 2001:1:a100:b500:
:/64 2001:175:a500:b100::/112

MNapameTpbl:
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* permit — K1toUYeBOe CJIOBO — 03HAYaeT To, UTO AaHHOE NPaBUIO

paspeLuaroLLee;

* ipv6 — IPv6 Next Header, B sJaHHOM c/lyyae noj npasBuao nonaayt ntobble IP
NPOTOKO/bI;

* 2001:1:a100:b500::/64 — IPv6-agpec nctouHvka (Source IP) ¢ ykasaHmnem
npedukca;

* 2001:175:a500:p100::0/112 — IPv6-aapec HazHaueHus (Destination IP) c
yKkasaHunem npedukca.

LWar 3. MpyMmeHeHUe CNMNCKOB KOHTPONA A0CTYNa Ha MHTepdeiice
(onuroHanbHO)

Co34aHHbIe CMUCKX KOHTPOS 4OCTyNa NPUMEHSIOTCA Ha MHTepdelice ¢ ykasaHvem
npvopuTeTa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #ipv6 traffic-filter "NameACL" in 5

MNapameTpbl:
* "NameACL" — yHMKanbHOe MM#A CO3/aHHOro paHee crnrcka AocTyna;
* 5 — npuopuTeT cnmcka Aoctyrna Ha AaHHOM nHTepdeice, MOXeT MeTb
3HauveHue ot 1 g4o 10000, HaviMeHbLLIee YNCN0 COOTBETCTBYET HaVBbICLLEMY
npuopuTeTy (Heobs3aTenbHbIN NapameTp).

War 4. MpmeHeHMe cNUCKOB KOHTpoA Aoctyna Ha VLAN (onuuoHanbHoO)

Co3gaHHble CrNCKY KOHTPOANA AoCTyna npumMeHsTca Ha VLAN ¢ ykasaHvem
npuopuTteTa:

(als_sw) #configure
(als_sw) (configure) #ipv6 traffic-filter "NameACL" vlan 1 in 5

MNapameTpbl:

* "NameACL" — yHMKanbHOe NMA CO3aHHOro paHee crnncka AocTyna;

202



* 1 — VLAN ID, K KOTOpPOMY byZeT NpUMeHeH CrnCcoK AOCTyna;

* 5 — npuopuTeT Crncka Aoctyna Ha gaHHoM VLAN, MOXeT nMeTb 3HaueHne
oT 1 go 10000, HaviMeHbLLIee YNCN0 COOTBETCTBYET HavBbICLLEMY
npuopuTeTy (Heobs3aTenbHbIN NapameTp).

MpocMoTp KoH$Urypaumm

Huxxe nprBeseHa NonHasa Bepcus KOHPUTrypaLumm Ans BapraHTa NpuMeHeHns
OMMCAHHOrO CAKCKa AOCTyNa Ha UHTepdeiice:

configure

ipv6 access-list "NameACL"

permit tcp 2001:1:a100:b500::/64 any eq 22

deny ipv6 any 2001:175:a500:b100::1/128

permit ipv6 2001:1:a100:b500::/64 2001:175:a500:b100::/112
exit

interface 0/1

ipve traffic-filter "NameACL" in 5

exit

exit

NTorosasi cxema NpoxoxzaeHns Tpaduka yepes ycTpoicTBO byAeT BbIrsAeTb
cnefyroLLMM 06pa3om:

0/2 egress port 0/1 ingress port

Egress traffic Ingress traffic

KOMMYTATOP

PrncyHok 36. CxeMa NpoxoxaeHust Tpadpurka

Source Destinat IP MpaBun

IP ion IP protocol | o

2001:1:a - - 22 TCP (6) #1 PaspeLu
100:b50 eHo
0::/64
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— - 2001:17 - - #2 3anpeLy,

5:a500:b eHo

100::1
2001:1:a - 2001:17 - - #3 PaspeLu
100:b50 5:a500:b €Ho
0::/64 100::/11

2

Mpwn HacTporike npaBua IPv6 ACL ecTb 0C06eHHOCTb. K npuMepy, HY>XHO 3anpeTuTb
TpaduK, ONMCaHHbIN onpesenieHHbIM NpaBuIoM (deny), a BeCb 0CTa/lbHOMN Tpaduk
pa3pewwnTb. s KOPPEKTHOM paboTbl TakOM HAaCTPOMKM HY>XKHO Noc/1e rnpasuia
deny nomMecTuUTb pa3speLuaroLLiee NpaBwsIo AN BCEro 0CTaabHOro Tpaduka:

configure

ipv6 access-list "NameACL"

deny ipv6 2001:175:a500:b100::1/128 any
permit ipv6 any any

exit

interface 0/1

ipve traffic-filter "NameACL" in 5

exit

exit

B naHHOM npumMepe Ha nHTepderice 0/1 3anpeLeHo npoxoxaeHue IPve-Tpadrka ¢
Source IP 2001:175:a500:b100::1, a Becb ocTanbHoOM IPv6-Tpadumk paspeLueH.

HacTtpoiika User-defined ACL

User-defined ACL npesHa3sHaueH Ana dpunbTpaymm nakeToB rMo NoasMm, 3a4aHHbIM
nofib30BaTenem.

JaHHbIN NpUMep AeMOoHCTpUpyeT 610KnpoBkKy rnaketos IGMPv1/v3 Membership
Report, pa3peLwias Tonbko IGMPV2.

LWar 1. Co3pgaHue noneunt User-defined ACL
Ana 6noknposkn IGMP Membership Report TpebytoTca cnegytouime nons:

* |P protocol;
* |GMP type;
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Co3aaHwve none:

(als_sw) #configure

(als_sw) (configure) #user-defined access-list template setup

(als_sw) (configure) (user-defined-template) #udf "IP_Protocol" offset 13 9 leng
th 2

(als_sw) (configure) (user-defined-template) #udf "IGMP_Type" offset 14 @ length
2

(als_sw) (configure) (user-defined-template) #exit
(als_sw) (configure) #exit

OnuncaHne KOMaHA;
e udf "IP_Protocol" offset I3 9 length 2 — IP npoTokon: cMeLLeHVe OT Havana
L3-3aronoBka — 9 6awT, AnnHa nonsa — 2 6alnTa;
e udf "IGMP_Type" offset 14 0 length 2 — Tun IGMP-nakeTa: cMeLLeHne OT
Hadana L4-3aronoBka — 0 6awT, AnnHa nona — 2 6anTa.

LWar 2. Co3aaHne cNMCKOB KOHTPOJIA A0oCTyna

Co3zaanm cnncok AocTyna:

(als_sw) #configure
(als_sw) (configure) #user-defined access-1list "BlockIgmpReports"

War 3. flo6aBneHme npaBua B CNUCOK KOHTPOSA AOCTyNa

Ana nonen User-defined ACL B 3Tnx KOMaHZAax NCMoJib3YyHTCA NHBEPTUPOBAHHbIE
(wildcard) mackw.

3abnokupyem IGMPv1 Membership Report:

(als_sw) (configure) (user-defined-access-list "BlockIgmpReport") #deny udf "IP_
Protocol" 0x0200 0x00ff udf "IGMP_Type" 0x1200 0x00ff

MNapameTpbl:
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e "IP_Protocol" 0x0200 0x00ff — IP Protocol ana IGMP nmeet 3HaueHume 0x02 n
3aHMMaeT cTapLmnin 6anT nons (ncnonb3yetcd wildcard-macka);

* "IGMP_Type" 0x1200 Ox00ff — IGMP Type gns IGMPv1 Membership Report
nmeet 3HaveHne 0x12 1 3aHMMaeT cTapLinii 6ainT Nons (MCnosib3yeTcs
wildcard-macka);

3abnokmpyem IGMPv3 Membership Report:

(als_sw) (configure) (user-defined-access-1list "BlockIgmpReport") #deny udf "IP_
Protocol" 0x0200 0x00ff udf "IGMP_Type" 0x2200 0x00ff

MNapameTpbl:

e "|P_Protocol" 0x0200 0x00ff — IP Protocol ansa IGMP nmeet 3HaueHue 0x02 n
3aHMMaeT cTapwunii 6anT nonsa (ncnonb3yetcs wildcard-macka);

* "IGMP_Type" 0x2200 Ox00ff — IGMP Type gnsa IGMPv3 Membership Report
nMeeT 3HauveHre 0X22 1 3aHMMaeT cTapLunii 6anT nong (MCrNoib3yeTcs
wildcard-macka);

JlobaBnsieM paspeluaroLLee NpaBmao, YTOObI paspeLlnTb OCTasibHble TUMbI
Tpadwuka:

(als_sw) (configure) (user-defined-access-list "BlockIgmpReport") #permit any

Lar 4. MpyMeHeHMe CNNCKOB KOHTPOS A0CTyNna Ha UHTepdelice

Co3zaHHble CANCKN KOHTPOAS A0CTyMNa NPUMEHSITCA Ha MHTepdeiice C yKasaHneM
npuopuTteTa:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #user-defined access-group "BlockIgmpReport
s" in 5

MNapameTpbl:
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* "BlocklgmpReports" — yHUKanbHOe MS CO34aHHOro paHee Cnuncka AocTyna;

* 5 — npuopuTeT cnmncka Aoctyrna Ha AaHHOM nHTepdeice, MOXeT MeTb
3HauveHue ot 1 g4o 10000, HaMeHbLLIee YNCN0 COOTBETCTBYET HauBbICLLEMY
npuopuTeTy (Heobs3aTenbHbIN NapameTp).

MpocMoTp KoH$Urypaumm

Mocne BbIMONHEHWA KOMAaHZ 13 MprMepa NofyunTCs ciesyroLlas KoHourypaums:

configure

user-defined access-list template setup

udf "IP_Protocol" offset 13 9 length 2

udf "IGMP_Type" offset 14 @ length 2

exit

user-defined access-list "BlockIgmpReports"

deny udf "IP_Protocol" 0x0200 0x@0ff udf "IGMP_Type" 0x1200 0x00ff
deny udf "IP_Protocol" 0x0200 0x00ff udf "IGMP_Type" 0x2200 0x00ff
permit any

exit

interface 0/1

user-defined access-group "BlockIgmpReports" in 5

exit

exit

NTorosasi cxema NpoxoxzeHns Tpaduka yepes ycTpoicTBO byAeT BbIrsAeTb
cnefyroLLMM 06pa3om:

0/2 egress port 0/1 ingress port

Egress traffic Ingress traffic

KOMMYTATOP

PrncyHok 37. CxeMa NpoxoxaeHust Tpadpurka

IGMP (0x02) IGMPv1 Report 3anpeLleHo
(0x12)
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IGMP (0x02) IGMPv3 Report #2 3anpeLleHo
(0x22)

- - #3 PaspeLueHo

B pe3ynbTaTe Ha Bxoge nHTepdeica 0/1 6yayT 3abnoknpoBaHbl IGMPvV1 1 IGMPv3
Membership Report, ocTanbHble NakeTbl 6yAyT pa3peLueHbl.

Hactpoiika IPv4 ACL Ha uHTepddeiice ynpaBneHus

ACL Ha nHTepdeiice yrnpaBneHus TpebyeTcs 418 TOro, YTobbl OrpaHNUYNTb AOCTYN
Ha YCTPOICTBO, MNPV 3TOM COXPaHMB NMPOXOXAeHME Tpadrka CKBO3b YCTPOICTBO.

* 3anpeTuM A0CTyN K KOMMyTaTopy no telnet Bcem nonb3oBaTensim n3
noacetn 192.168.1.0/24;
* 3anpeTtum AOCTymn K KOMMyTaTopy agpecam 13 noacetn 10.11.0.0/24.

LWar 1. Co3aaHmMe cnmcka KOHTponsA AocTyna

CosgaHune cnncka goctyna and IPv4d ACL Ha ynpasieHue He oTanyaeTcs oT
CO34aHus Crnmncka AocTyna ans obbiyHoro 1Pv4 ACL:

(als_sw) #configure
(als_sw) (configure) #ip access-list "RestrictAccess"

Lar 2. Jo6aBneHve npaBu/ B CMUCOK KOHTPOJIA AOCTyna

3anpeTuM ZOCTyn K KOMMyTaTopy Mo telnet Bcem nosib3oBaTensiM 13 NoAcCeTu
192.168.1.0/24:

(als_sw) (configure) (ip-access-list "RestrictAccess") #deny ip 192.168.1.0 0.0.
0.255 any eq 23
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3anpeTum JOCTyn K KOMMyTaTopy agpecam 13 nogcetn 10.11.0.0/24:

(als_sw) (configure) (ip-access-list "RestrictAccess") #deny ip 10.11.0.0 0.0.25
5.255 any

PaspeLuaem AOCTYyN K KOMMYTaTOPY BCEM apecam, KOTopble He Monanu nog,
BblLLIeNnepeyncaeHHble NpaBua:

(als_sw) (configure) (ip-access-list "RestrictAccess") #permit ip any any

LWar 3. MpMeHeHMe cnncKa KOHTPOJIS A0CTyNna Ha UHTepgelice ynpaB/ieHus

MprMeHseM CNNCOK KOHTPOS AOCTyrna Ha MHTepdeiice ynpaBneHus. Ecan
HeobXxoANMO, YKasblBaeM NPUOPUTET NpaBua:

(als_sw) #configure
(als_sw) (configure) #ip access-group "RestrictAccess" management in 1

MpocmoTp KoH$Urypaumm

Mocne BbINOAHEHWA KOMAHA 13 MpuMepa NoayymnTcs cneayroas KoHpurypaums:

configure

ip access-list "RestrictAccess"

deny ip 192.168.1.0 0.0.0.255 any eq 23

deny ip 10.11.0.0 0.0.255.255 any

permit ip any any

exit

ip access-group "RestrictAccess" management in 1
exit
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BaxHble 3amMeyaHu4:

* eCJin B JaHHON KoH$urypauum sBkatounTs IGMP/DHCP Snooping, To nakeThl,
npesHa3HayYeHHble JaHHbIM MexaH13Mam, C apecoB, 3a610KNPOBAHHbIX
AN HTepdeica ynpasnieHns, 3abN0KMpoBaHbl He byayT;

* |Pv4 ACL He 6nhokmpyeT NpoxoxzaeHne He-IP-NpoToKON0B, B YacTHOCTU, ARP,
MNO3TOMY YCTPOMCTBO CMOXeT 0TBeYaTb Ha ARP;

* B IPv4 ACL Ha nHTepderice ynpaBneHUs MOXHO 1Cnonib3oBaTh IP-agpec
Ha3Ha4veHKs. OTa BO3MOXHOCTb OCTaB/eHa A5 610KMpoBKM broadcast-
nakeToB 1 co3gaHus ACL ans KOHKPeTHOro nHtepderica ynpasneHus, ecim
NX HECKO/LKO;

HacTtpoiika IPv6 ACL Ha uHTepddeiice ynpasneHus

ACL Ha nHTepdelice ynpaBneHus TpebyeTcs 4/ TOro, YTobbl OrpaHNUYNTb AOCTYN
Ha YCTPOICTBO, MNPV 3TOM COXPaHMB NMPOXOXAeHMe Tpadrka CKBO3b YCTPOICTBO.

* PaspelwunmM foctyn K kommyTaTopy c Link-local agpecos fe80:17ae::/64;
* Pa3speLwunM AOCTYN K KOMMYTaTopy No SSH ToNbKO U3 onpejeneHHo
noacetn: 2001:17ae:./64.

LWar 1. Co3aaHue cnucka KOHTPOJIs AocTyna

Co3gaHue cnincka goctyna ansa IPve ACL Ha ynpasneHvie He oT/indaeTcs OT
CO34aHus crnmcka AocTyna Ans obblyHoro IPve ACL:

(als_sw) #configure
(als_sw) (configure) #ipv6 access-list "RestrictAccess"

War 2. p,oGaBneume npaBu B CMNCOK KOHTPOJIA A0CTYynNa

Paspelwm goctyn K kKommyTtaTopy ¢ Link-local agpecos fe80:17ae::/64:

(als_sw) (configure) (ipv6-access-list "RestrictAccess") #permit ipv6 fe80:17ae:
:/64 any
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Pa3peLurm ocTyn K KOMMyTaTtopy no SSH ToNbKO 13 onpeseneHHOM NoAceTn:
2001:17ae::/64:

(als_sw) (configure) (ipv6-access-list "RestrictAccess") #permit ipv6 2001:17ae:
:/64 any eq 22

Lar 3. MpumeHeHMe cnMKa KOHTPOs A0CTYNa Ha UHTepdeiice ynpaBneHUs

MprMeHsieM CCOK KOHTPOAIA A0CTyNa Ha nHTepdeiice ynpasneHus. Ecnm
HeobXxoA1MO, yKasblBaeM NPUOPUTET NpaBua:

(als_sw) #configure
(als_sw) (configure) #ipv6 traffic-filter "RestrictAccess" management in 1

MpocMoTp KoH$Urypaumm

Mocne BbINONHEHWA KOMaHZ 13 MprMepa NofyunTCs ciesyroLlas KoHourypaums:

configure

ipv6 access-list "RestrictAccess"

permit ipvé fe80@:17ae::/64 any

permit ipv6 2001:17ae::/64 any eq 22

exit

ipve traffic-filter "RestrictAccess" management in 1
exit

BaxxHble 3amMeyaHu4:

211



* eCJin B JaHHON KoH$Urypauum Bkatounts LDRA/MLD/IPV6 Snooping, TO
NakeTbl, NpejHa3HaYeHHble JaHHbIM MeXxaHU3MaM, C aJpecos,
3a6/10KMPOBaHHbLIX A/19 HTepdeinca yrnpasneHns, 3ab10KPOBaHbl He
byayT;

* |Pv6 ACL He 6nokumpyeT npoxoxzaeHue ICMPv6-coobLleHnin Neighbor
Solicitation, Neighbor Advertisement, Router Solicitation, Router
Advertisement, Tak Kak 3T1 COO6LLeHNss HeOBXOANMbI A1 HOPMAaIbHOIo
byHKUMOHNPOBaHUs IPv6-ceTu;

14.3 TunoBble BONPOCHI N OLLNGKN

ACL — MOLLHbIN MexaHV3M ynpaBneHus Tpaprkom, No3ToMy Npu ero
MCMONb30BaHNKM cnejyeT NpUHUMaTb Mepbl MPefOCTOPOXHOCTY. HeBepHoe
KOHOUIyprpoOBaHMe CNCKOB AOCTYMNa MOXET NMPUBECTU K 6/1I0KMPOBKE MOIE3HOM0
Tpaduka, B TOM YMc/ie K NoTepe yAaneHHOro ynpaBieHnst yCTPONCTBOM.

Cnncok Toro, Ha YTo CTOUT 06paLLaTh BHUMaHMe Npu KoHOUryprposaHum ACL:

* BeCb Tpaduk, He nognagaroLLnii HU noj o4HO 13 npasun ACL,
NPVYIMEHEeHHbIX AN BXOAsLLero Tpaduka, byget 6J10KMpoBaH;

* KoHUrypmposaHue ACL Ha ynpasnsatowem VLAN nnn nHtepdeiice,
BeyLleM K BblLLecTosLeMy 060pyL0BaHUIO, MOXET NPUBECTU K NoTepe
yrnpasneHnss KOMMyTaTopoM. [py KOHPUIYPUPOBAHWN CMNCKOB AOCTYMNa
HeobXxo4MMO yAeNnTb 0Co0boe BHYMaHWe HacTPoriKaM yAaneHHOoro
yrnpasfieHnss KOMMYTaTOPOM;

* CMUCKW AOCTYNa, NPUMeHeHHble Ha nHTepdelce, UMeKT NPUOPUTET Haj
cnuckamu, nprMeHeHHbIMY Ha VLAN. Tpaduk, 3a610KMPOBaHHbI
npaBuiamMun Ha nHtepderice, He MOXeT BbITb paspeLLeH Npasuiamu,
nprimeHeHHbIMY Ha VLAN.
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FMABA 15. MULTICAST

15.1 BBegeHue B Multicast
B ceTtax Ethernet cywectByeT Tpm cnocoba agpecaumn 418 nepesaym nakeTos:

* unicast — ogHoUeNieBasa nepejada NakeTos, NoApasymMeBaeT rnepesayy
naketTa eAVNHCTBEHHOMY ajpecaTy,

* broadcast — WwpokoBeLLlaTebHas rnepejayda rnakeTos, nogpasymMmeBaeT
[lOCTaBKy NakeTa BCeM ajpecaTaM, HaXoAALLMMCS B O4HOM L2-10MeHe;

* multicast — rpynnosas nepegaya, popmMa LLMPOKOBELLAHVSA, NPV KOTOPOWA
a/lpecoM Ha3HaveHs ceTeBOro nakerta siBngeTca multicast rpynna.

Multicast-agpecauma ncnonb3yeTcs B TOM C/lyyae, eCn HY>XKHO nepeAaBaTb
OZMHAKOBYH NHbOPMAaLMO MHOTUM agpecatam. Ecam ans 3Tol uenm ncnonb3oBaTb
unicast-agpecauuto, To NPUAETCS NepeAaBaTb KOMUIO MHPOPMALUL ANSt KaXKAOTO
nonydatens. CeTb 6yseT neperpyxxeHa naketTamm ¢ OAMHAKOBbIM COAep XKaHVeM, HO
C pa3HbIMUY ajpecamu HazHauYeHNs.

B sanbHeriwem IPv4 multicast-agpec HasHaveHVs byaeT Ha3biBaTbCs multicast-
rpynnovi. Multicast-rpynna — multicast IPv4 agpec, ncnonb3yemblil B KayecTse
aZipeca HasHaveHNss B MHOroaApecHOn paccolike.

MpoTtokon IGMP

Multicast router — NCTOUYHUK UKW PETPAHCASTOP MHOM0A4PeCHbIX NakKeToB, AAHHbIN
y3en AO/KEH NMMEeTb BO3SMOXHOCTb HE3aBUCMO OCTaHaBIMBaTb M BO3OHOHOBNATL
BeLaHve ntbor multicast-rpynnei.

MNpoTtokon IGMP paspaboTaH 415 ynpasaeHus NoANMCKOM Ha multicast-rpynnel. B

npotokone IGMP knveHT ¢ cepBepoM nepeaaroT MHGoOpMaLnIo Apyr Apyry C
MOMOLLbIO COOBLLEeHNI. MOXHO BbIAeNTb C/ieAytoLie TUMbl COOBLLEHNIA:
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* |IGMP Membership Report — coobuieHue knveHTa cepBepy, KIVEHT XxenaeT
A06aBUTbL Mmulticast-rpynny K Cnncky noay4vaembix;

* |GMP Leave — coobLLeHMe KNeHTa cepBepy, KIMeHT XenaeT yopaTtb
multicast-rpynny ns cnmcka nonyyaemsbix;

* |IGMP Membership Query — coobuieHne cepBepa KJINEHTY, B KOTOPOM
cepBep NMPOCUT OBHOBUTL MOAMMUCKY Ha NOyYaeMyro KIMeHTOM rpynny
(Speicific Query) nnun Ha Bce rpynnsl (General Query). Ecin nognuncka He
byseT o6HOBMIEHA B TeYeHMN onpejesieHHOro BpeMeHu, cepBep nepectaHeT
BellaTb rpynny (unv rpynnel, B ciydae General Query) B JaHHbIN CErMeHT
ceTu.

Bcero npotokon IGMP nmeet 3 Bepcrin. OCHOBHbIe TUMbl COOOLLEHNT 415 KaXKA0M
N3 BepCUin NpuBejeHbl B Tabanue:

Tnnbl NnakeToB Bepcua

IGMP Membership Report v1 IGMPvV1
IGMP Membership Report v2 IGMPv2
IGMP Membership Report v3 IGMPvV3
IGMP Membership Query IGMPv1/v2/v3
IGMP Leave IGMPv2

CoobuieHns "IGMP Membership Report" Bcex Bepcuii Takxke NHOTAA HA3bIBatOT
"IGMP Join".

IGMP Snooping Ha L2-koMmmMyTaTopax AocTyna
IGMP Snooping — npouecc oTcnexmnBaHusa IGMP coobueHmin. OCHoBHas 3agaya

IGMP Snooping — npeAoTBpaTUTb OTCbIIKY multicast-rpynn knaneHTam, KoTopble
AAIBHO He 3anpoCuiun AaHHble rpynnbl.
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0/1

]
G

— | IVIEHT 1

—

— . _ _ . _ >

[ ]
CE— KOMMYTATOP
MULTICAST
CEPBEP
]

G

0/2 KIVEHT 2
PrcyHok 38. CxeMa nepegaym Multicast-Tpaduka

PaccmoTpuM cnTyaLmto, KOrAa Ha KOMMYyTaTope OTCyTCTBYeT Uan oTkIo4YeH IGMP
Snooping. Bce rpynnbl multicast-Tpaduka 6yayT nepegasatbcs ¢ uplink-
NHTepdelica Bcem KAMeHTaM, BHe 3aBUCMOCTY OT TOro, TpebyeTcsa KAMeHTaM 3ToT
TpaduK N HeT. B nTore BXOAALLMIA KNVEHTCKNA KaHaN OKaXeTCs 3a6UT HEHYXKHbIM
TpadnKom. BeIxogoM 13 Takowr cnTyauum aenseTcs BkatoyeHne IGMP Snooping Ha
KoMMyTaTope. B 3Tom ciyyae knveHTam 6yayT nepesaBaTbCA TONbKO Te multicast-
rpynrbl, KOTOPbIe ABHO 3aMpoCU/l K/INEHT.

TexHUYeckM NoAnNmcKa Ha onpejenieHHble rpynrbl Ha KOMMYTaToOpax NPOUNCXOAMUT C
NOMOLLbIO TabnnLbl NOAMNMCOK. ITO CreumanbHaa annapatHasa Tabnnua, B KOTOPOW
XpaHUTCs agpec multicast-rpynnel, a Takxke nHTepdencobl, Ha KOTopble cneayeT

nepegasatb 3Ty rpynny. laHHasa Tabauua popmumpyeTcs ¢ nomoLbio IGMP
Snooping.

15.2 Hactpouka Multicast Ha kommyTaTopax AJICUTEK

O6Lwwme NpUHLUUNBbI KOHGUTYPUPOBaHUA
Cny>x6a IGMP Snooping

Cnyx6a IGMP Snooping HacTpavBaeTcsi B HECKOJIbKO LWaroB. ECTb BO3MOXHOCTb
HacTpomnkun IGMP Snooping Ha nHtepdeicax 1 Ha VLAN.
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Echv HacTpouTb IGMP Snooping Ha HTepdelice, To byayT obpabaTbiBaTbCs BCe
IGMP coobLeHuns, npuxoasLume Ha AaHHbIV MHTepdeinc Bo Bcex VLAN. Ecin
HacTpouTb IGMP Snooping Ha VLAN, To 6yayT obpabaTbiBaTbcs BCe IGMP
coobuleHus B JaHHOM VLAN.

Mpwv HacTporikax Ha NHTepdelrce KaxaoMy MHTepdency KOMMyTaTopa OTBOANTCS
o4Ha 13 ponei:

* nHTepdeinc He yuacTeyeT B o6paboTke IGMP-coobLieHnin — IGMP-
CO06LLEeHUS, KOTOopble MPUXOAAT Ha AaHHbIN nHTepdelic, He byayT
06pabaTbiBaThCHA, HO MOTYT NepejaBaThCs Ha Apyrie nHTepdeiice B
COOTBETCTBUW C TabanLen NoANNCOK;

* NHTepdenc aBNAeTCs KINEHTCKUM — 3a AaHHbIM UHTepdericom
pacnonaraetca noTpebutens multicast-tpadpurka. CoobrieHns "IGMP
Membership Report", "IGMP Leave" byayT nepesaBaTbCs C 4aHHOIO
nHTepderica Ha cepeepHble NHTepdelickl, Npy 3ToM byaeT
COOTBETCTBYHOLLMM 06Pa3OM M3MeHATbLCA Tabaunua noanncok. Ecam Ha
AaHHbIN nHTepderic npuget "IGMP Query" nakeT, To NakeT 6yAeT oTOpoOLLEH,
Tak Kak posib MHTepderca He NogpasymeBaeT BellaHe multicast-Tpaduka;

* VHTepdeinc aBNseTCs cepBepHbIM — 3a AaHHbLIM UHTepdencom
pacnonaraeTcs UCTOUHMK multicast-tpaduka. CoobLieHus "IGMP Query",
npuxoAsLune Ha AaHHbIA NHTepdelic, byayT nepeAaBaTbCa HAa KNNEHTCKMe
nHTepdenceol. CoobuieHnsa "IGMP Membership Report" u "IGMP Leave",
npuxoAsLune Ha AaHHbI NHTepdelic, byayT oTopackiBaTbCS;

* NHTepdenc ABNseTCa CMeLaHHbIM — KOMBUHALMS N3 KTNEHTCKOro 1
cepBepHOro nHTepdencos, Bce IGMP-coobLyeHns byayT 06paboTaHsbl.

Mpwn HacTpolike Ha VLAN BbibrpaeTcs oAvH Unm Heckonbko VLAN, B KOTOpbIX byzeT
NponCcxXoAnTb 0bpaboTka coobLueHnin IGMP. Kaxablin nHTepdelc, Ha KOTOPOM
byaeT paspelueHa 06paboTka BblopaHHbIX VLAN, aBToMaTn4eckn CTaHeT
KJIMEHTCKMM. 3aTeM HacTpamBaeTCs OANH UJIN HECKO/IbKO CepBEpPHbIX NHTepdelncoB
ans kaxgoro 13 VLAN. MNocne HacTporiku IGMP Snooping HauHeT obpabaTbiBaTb
IGMP-coo6LLeHVs 1 CTPOUTb Ha X OCHOBE Tabnuy NoAnmcok.

HacTpoiika nepegaum multicast-naketoB

YT0o6bI BKNHOUNTL Nepegady multicast-nakeToB TOIbKO onpeAesieHHbIM KAeHTaMm,
He OCTaTOYHO TONbKO BKAOUUTL IGMP Snooping. IGMP Snooping dopmupyet
Tabnnuy nognucok. Nepegayva multicast-nakeToB MOXeT OCYLLECTBAATLCA KakK Mo
3anuncsam B Tabanue, Tak U UTHOPUPYS 3anucy B Tabanue Nognmncok. 3a JaHHoe
noeejeHne oTBeYaeT pexum nepegaym multicast so VLAN (Multicast VLAN
Forwarding Mode) nnu cokpalieHHo "mcast_vfm".
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B kommyTaTtopax A/ICUTEK ecTb ABa pexxvma nepegayn multicast so VLAN:

* nepegaBaTb multicast-nakeTbl aHanorn4yHo broadcast-naketam, 3anmncu
TabAnLbl NOAMNCOK UTHOPMPOBATh (KOMaHAa: "mcast_vfm <VLAN>
forward_all");

* nepegaBaTb multicast-nakeTbl N0 TabanLe nognmcok. Ecam 3anncu B
Tabnvue HeT, TO He nepejaBaTth NakeThbl (KoMaHAa: "mcast_vfm <VLAN>
forward_registered").

Mo ymonuaHuto ans Bcex VLAN ncnonb3yeTtcs nepBas HacTpoiika, Bce multicast-
nakeTbl NepeAatoTcs BHE 3aBUCMOCTU OT TabinLbl NOAMUCOK. Takor pexmnm
06bIYHO NPUMeEHSIeTCS B Cy4asx, korga otkatodeH IGMP Snooping nnm xe KAaneHThbl
He MoryT nocnatb IGMP-coobLeHuns, a obecneunTb gocTaBky multicast-rpynn go
KNNeHTOB TpebyeTcs.

BTopoli pexum, Korga nakeTbl nepeAatoTcs B COOTBETCTBUM C TabaunLet NoANNCOK,
06bIYHO MprMeHseTcs coBMecTHO ¢ IGMP Snooping, korga Hy>KHO obecneynTb
nepezavy To/1bKO 3anpoLUeHHbIX KINeHTaMu rpynn.

HacTtpouka IGMP Snooping Ha nuHTepdeincax

Hactporiky IGMP Snooping 6yaem Nnpon3BoAUTL Ha MpriMepe NoAKIHYeHNS
KAveHTa 1 n kaveHTa 2 K multicast-cepsepy. Multicast-cepsep BeLLaeT HekoTopble
rpynnbl BO VLAN 10 1 20 n nogkntoueH K KoMMyTaTopy vepes nHtepderic 0/28.
KnneHT 1 1 knneHT 2 nonyyatotT multicast-tpaduik B 10 1 20 VLAN 1 nogxkntoueHbl K
nHtepdericam kommyTtatopa 0/1 n 0/2 cOOTBETCTBEHHO.
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PrcyHok 39. Cxema MoAkIHYeHUs C 4BYMSA KNNeHTaMu
LWar 1. HacTtpoiika VLAN Ha ycTpoicTBe

Ansa koppekTHon paboTel IGMP Snooping Ha kommyTaTtope AJICMTEK cornacHo
npuBeAeHHOW cxeme TpebyeTcs MPon3BeCcTU ciesytoLe npeBapuTeibHble
HaCTPOMKMN.

Co3pgaem VLAN 10 n 20, B KOTOPbIX ByZAeT OCyLLeCTBASATLCA BellaHue:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 10,20
(als_sw) (Vlan) #exit

HactpavBaem VLAN 10 1 20 Ha KIMEHTCKUX NHTepdecax:

(als_sw) #configure

(als_sw) (configure) #interface 0/1,0/2

(als_sw) (configure) (interface ©0/1-0/2) #vlan participation include 10,20
(als_sw) (configure) (interface ©0/1-0/2) #vlan tagging 10,20

(als_sw) (configure) (interface 0/1-0/2) #exit

(als_sw) (configure) #exit
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HactpavBaem VLAN 10 1 20 Ha cepBepHOM nHTepderice:

(als_sw) #configure

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface 0/28) #vlan participation include 10,20
(als_sw) (configure) (interface 0/28) #vlan tagging 10,20

(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

War 2. BkatoveHue cny>x6bl IGMP Snooping Ha ycTpoucTBe

AﬂﬂFﬂ06aﬂbH0rOBKﬂwquMﬂCﬂyX6blBHHOHHH@MKOMaHAY

(als_sw) #configure
(als_sw) (configure) #set igmp
(als_sw) (configure) #exit

LWar 3. HasHaueHne KNUeHTCKNX uHtepgericos IGMP Snooping

Ans YKa3aHNA KNNEHTCKUX MHTepCI)eVICOB BbIMOJ/IHAEM KOMaHAY:

(als_sw) #configure

(als_sw) (configure) #interface 0/1,0/2

(als_sw) (configure) (interface ©0/1-0/2) #set igmp
(als_sw) (configure) (interface 0/1-0/2) #exit
(als_sw) (configure) #exit

Mocne paHHoro wara nHtepdericel 0/1 1 0/2 CTaHYT KANEHTCKUMN NHTepdericamu,
TO ecTb coobuieHus "IGMP Membership Report" 1 "IGMP Leave" 6yayT naMeHATb
Tabanuy noanmcok KommytaTopa. OgHako coobuieHns "IGMP Membership Report"
n "IGMP Leave" He byayT nepefaBaTbCA Ha Apyrne nHTepdencol, Tak Kak B TeKyLLeNn
KOH}UTypauum HeT cepBepHbIX NHTEPdENCoB.
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Lar 4. HasHaueHune cepBepHbIX MHTepdeicoB IGMP Snooping

Ans ykasaHnsi cepBepHOro nHTepderica BbINOAHAEM KOMaHAy:

(als_sw) #configure

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface ©/28) #set igmp mrouter interface
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

MNocne gaHHoro wara coobueHus "IGMP Membership Report" n "IGMP Leave",
npuxoaaiine Ha 0/1 n 0/2 nHTepdencsl, byayT He ToNbKO 06pabaTbiBaTbCs, HO U
nepegaBatbcs Ha 0/28 nHTepdenc. CoobLueHnsa "IGMP Query", npuxoasLune Ha
0/28 nHtepdeiic, byayt nepesaBaTbcsa Ha MHTepdencsl 0/1 1 0/2.

LWar 5. HacTtpoiika nepepayum multicast-naketoB Bo VLAN

HactpaveBaem nepegayy multicast-naketos B 10 1 20 VLAN Takum 06pa3om, UTobbl
npuv nepegade y4nTbiBaAnUCb 3aN1cKy B TabanLe Nognncok KOMMyTaTopa:

(als_sw) #configure

(als_sw) (configure) #mcast_vfm 10 forward_registered
(als_sw) (configure) #mcast_vfm 20 forward_registered
(als_sw) (configure) #exit

MpocmMoTp KNNEeHTOB

MpocMoTpeThb TekyLye noanucky IGMP Snooping MOXHO KOMaHZOW:

(als_sw) #show igmpsnooping groups all

VlanId Multicast Group Version Iface Uptime GMI (sec) QRI (sec)
10 224.0.21.11 IGMPv2  @/1 0d, 00:00:48 212
20 224.1.21.87 IGMPv2  @/1 0d, 00:00:48 212
20 224.1.21.121 IGMPv2  @/2 0d, 00:00:48 212

KomaHAa BbIBOAUT CeAytoLLyo MHPOpMaLuto:
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Vlanld — Homep VLAN, B KOTOPOM 6bl/1a oCyLLecTBAeHa NOAMNMCKS;
Multicast Group — IPv4-agpec multicast rpynnbi;

* Version — Bepcusa npoTtokona IGMP;

Iface — nHTepoderic, 3a KOTOPbLIM PACMONOXEH KAVNEHT, 3anpPOCUBLLNT
AaHHYO rpynny;

* Uptime — BpemsA 4ANTeNbHOCTY NOANNCKY;

GMI (sec) — 3HayeHMe TamMepa "group membership interval";

QRI (sec) — 3HayveHwe Talimepa "query response interval".

HacTtpowka IGMP Snooping Ha VLAN

Hactpoiiky IGMP Snooping Ha VLAN 6yzem Npon3BOAVTbL Ha NpuMepe
noAKNtoYeHNA KnneHTa 1 1 knneHTa 2 K multicast-cepsepy. Multicast-cepsep
BelaeT HekoTopsble rpynnbl B VLAN 10 1 20 1 nogkntoueH K KOMMyTaTopy yepes
nHtepoenc 0/28. KnneHT 1 1 knmeHT 2 nonyyaroT multicast-tpagumk 8o 10 n 20 VLAN
N NOAKNOYEHbI K UHTepdercam kommyTaTopa 0/1 n 0/2 cooTBeTCTBEHHO.

0/1

KVIEHT 1
- - -VLAN10,20- - »

KOMMYTATOP
MULTICAST
CEPBEP
[ ]
CGED
0/2 KIVEHT 2

PricyHok 40. Cxema MoAk/1tYeHUs C ABYMSA KINeHTaMu
War 1. HacTtpoiika VLAN Ha ycTpoicTBe
CmoTpuTe NyHKT "HacTtporka IGMP Snooping Ha nHtepdencax”, war 1.
War 2. BkatoveHue cny>x6bl IGMP Snooping Ha ycTpouicTBe

CmoTpuTe NyHKT "HacTtporka IGMP Snooping Ha nHtepdencax"”, war 2.
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War 3. HasHayeHwne IGMP Snooping Ha VLAN

Ansa BKIOYEHUS c1y>K6bl Ha onpeeneHHbIX VLAN BbINoHAEM KOMaHAy:

(als_sw) #vlan database
(als_sw) (Vlan) #set igmp 10,20
(als_sw) (Vlan) #exit

Mocne pgaHHoro wara Bo VLAN 10 1 20 HauHyT obpabaTbiBaTbCsA coobLieHus "IGMP
Membership Report" n "IGMP Leave". CooTBeTCTBEHHO Tabnuua NOANNCOK byaeT
3anonHATLCA ToNbko 418 10 1 20 VLAN. IGMP-cooblueHns B apyrux VLAN byayT
nepezaBaTbCA COrNacHO pexnMy nepegayuv multicast-tpaduka o VLAN n He 6yayT
obpaboTtaHbl cnyx6oi IGMP Snooping.

Lar 3. HasHaueHne cepBepHbIX MHTepdeicoB IGMP Snooping

Ansa ykasaHns cepsepHoro nHtepgerica B 10 n 20 VLAN BbINOSHAEM KOMaHAy:

(als_sw) #configure

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface 0/28) #set igmp mrouter 10,20
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

Mocne gaHHoro wara Bo VLAN 10 n 20 coobueHuns "IGMP Membership Report" n
"IGMP Leave" ¢ KnneHTCKNX MHTepdencoB byayT nepesaBaTbCsa Ha cepBepHble. A
coobueHms "IGMP Query" B VLAN 10 1 20 ¢ cepBepHbIX nHTepdelricoB byayT
nepesaBaTbCA Ha KaneHTckue. IGMP-coobLieHns B apyrux VLAN byayt
obpabaTbiBaTbCA COrNacHO pexunmMy nepegayum multicast-tpaduka Bo VLAN n He
6yayT o6paboTaHbl cnyxbon IGMP Snooping.

LWar 4. HacTtpoiika nepepayum multicast-naketoB Bo VLAN

HactpaviBaem npogsuxeHne multicast-naketos B 10 1 20 VLAN Takum 06pasom,
4YTObOBbI NPU Nepesaye yunTbiBaNCh 3anncn B Tabamue NnoAnmncok:

(als_sw) #configure

(als_sw) (configure) #mcast_vfm 10 forward_registered
(als_sw) (configure) #mcast_vfm 20 forward_registered
(als_sw) (configure) #exit
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HacTtpoiika MVR

IGMP Snooping no3sonsdeTt oTnpasaaTb ynpasnstowme IGMP-coobuieHns B
onpegeneHHoM VLAN. Takaa HacTpoika MOXeT NOHaL0bUTLCA B Clyyae, ecnun 'y
KaXA0ro U3 KIMeHTOB, NOAKNHOYEHHbIX K KOMMYTaTopy, CBOV CO6CTBEHHbI VLAN, a
ycnyrn IPTV fo/IKHbI OKa3biBaTbCA BCEM KMEHTaM.

Ana peanusaumn ncrnonesyetcs TexHonorna MVR (aHrn. Multicast VLAN Replication).
JlaHHas TexHONornsa No3BosseT 06beANHNTL 3aNpPoChkl KIMEHTOB U3 pa3Hbix VLAN B
OAVH, U NepejaBaThb 3anpockl KineHTos Ha cepep B MVR VLAN.

Hactporiky IGMP MVR 6yzeM Npov3BOAUTbL Ha NpUMepe MOAKAOYEHUS KINEHTOB 1
n 2 Kk multicast-cepsepy. Multicast-cepep BellaeT multicast-rpynnsi 8 VLAN 10 n
NOAKNOYEH K KOMMYTaTopy yvepes nHtepoeric 0/28. KnneHTsl nonyyaroT multicast-
TpadVK HeTEermMpoBaHHbLIM 1 NOAKNKOUEHbI K UHTepdercam kommyTtaTtopa 0/1 n 0/2
COOTBETCTBEHHO. YCyru Internet kveHTbl NonyyaroT KaxAablin B cBoem VLAN, 1208
1n 1209 cooTBeTCTBEHHO.

0/1

KAVEHT 1

VLAN 10

KOMMYTATOP
MULTICAST

CEPBEP

0/2 KJTMEHT 2
PncyHok 41. Cxema paboTel MVR
1. VIHTepdenc nepBoro KAMeHTa, Ha BXoje BceMy Tpadpurky HasHadaeTcs VLAN
1208.

2. NHTepdelc BTOPOro KIMeHTa, Ha BXxoze BceMy Tpaduky HasHadaeTcd VLAN
1209.
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War 1. HacTtporika VLAN Ha ycTpoiicTBe

Ansa koppekTHoW paboTel IGMP Snooping Ha kommyTatope AJTICMTEK cornacHo
npuBeLeHHON cxeMe TpebyeTca NPOn3BECTM ChesytoLne npejsaputesibHble
HaCTPOMKMN.

Cozpaem VLAN 10, 1208 n 1209:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 10,1208,1209

(als_sw) (Vlan) #exit

HactpavBaem VLAN Ha KAneHTCKUX nHtepoercax:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#interface
(interface
(interface
(interface
#exit

#interface
(interface
(interface
(interface
#exit

0/1

0/1)
0/1)
0/1)

#vlan
#vlan
#exit

participation include 10,1208
pvid 1208

0/2

0/2)
0/2)
0/2)

#vlan
#vlan
#exit

participation include 10,1209
pvid 1209

HactpavBaem VLAN 10 u knmneHTckne VLAN 1208, 1209 Ha cepBepHOM MHTepdeiice:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)

#interface
(interface
(interface
(interface
#exit

0/28

0/28) #vlan participation include 10,1208,1209
0/28) #vlan tagging 10,1208,1209

0/28) #exit
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LWar 2. BkntouyeHue cnyx6bl IGMP Snooping Ha ycTpoiicTBe

Pabota MVR BO3MOXHa TONbKO Mpw BkAoYeHHOM IGMP Snooping. BeinoaHMM
ciefyroLe KoMaHbl:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#set igmp
#interface
(interface
(interface
#interface
(interface
(interface
#exit

0/1-0/2

0/1-0/2) #set igmp

0/1-0/2) #exit

0/28

0/28) #set igmp mrouter interface
0/28) #exit

War 3. BkatovyeHne mexaHnsma IGMP MVR Ha ycTpolicTBe

Ansa BknrodeHms mexaHusma IGMP MVR BbinonHSAeM KOMaHAbl:

(als_sw)

#configure

(als_sw) (configure) #set igmp mvr
(als_sw) (configure) #set igmp mvr 10
(als_sw) (configure) #exit

Mocne gaHHOroO wWara Bkat4aeTcsa mexaHnsm IGMP MVR, ana MVR BbibrpaeTcs
VLAN 10. KnneHTbl noceinatot coobulenus "IGMP Membership Report" n "IGMP
Leave" 6e3 Tera. Ha knneHTckoM nHTepderice coobLyeHna nonyyarot 1208 nau

1209 VLAN. MexaHun3m IGMP MVR nomeHsaeT Ter knneHTta Ha 10 MVR VLAN. Nocne

3TOro coobLeHnsa byayT nepeAaHbl Ha CepBEPHbIN MHTepdenc n oTNpaBATCS Ha
multicast-cepsep ¢ VLAN 10. MNMognwncka byzaeT coxpaHeHa Bo VLAN 10.

MpocmMoTp KNNEeHTOB

KoHTponupoBsatk TekyLme nognuckyt IGMP Snooping MOXXHO € MOMOLLbIO KOMaHAbl

"show igmpsnooping groups all". ObpaTuTe BH1MaHwue, uTo B nose "Vlianld"
oTobpaxaetcsa MVR VLAN, a He knneHTckmin VLAN.
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Bua Tabnmubl MOXET 6bITb CeAyLNM:

(als_sw) #show igmpsnooping groups all

VlanId Multicast Group Version Iface Uptime GMI (sec) QRI (sec)
10 224.0.21.11 IGMPv2  @/1 0d, 00:00:42 210
10 224.1.21.87 IGMPv2  @/1 0d, 00:00:48 209
10 224.1.21.121 IGMPvV2  @/2 0d, 00:00:31 212

HacTtpownka Selective MVR

B npeablayLiemM nyHKTe 6611 paccMoTpeH MexaHn3M MVR. Selective MVR moxeT
NOHAZ0OUTLCA, eCN KNNEHT JO/KeH noy4daTtb Multicast oT AByX pasHbIX
NCTOYHMKOB B pa3Hbix VLAN. Mpw 3Tom Multicast IP-agpeca pa3HbIX MICTOYHUKOB He
AO/KHbI coBnagaTh B pasHbiX VLAN.

Ansa peanusaumn ncnonbdyeTcs TexHonorus Selective MVR (aHrn. Selective Multicast
VLAN Replication).

Hactporiky IGMP Selective MVR 6yzseM Npon3BoAUTb Ha NpUMepe MOAKIHYEH s
knneHToB 1 1 2 K Multicast-cepepy 1 1 2. Multicast-cepsep 1 BeLiaeT Multicast-
rpynnel 224.1.0.0/24 8 VLAN 10 1 noAk/1t04eH K KOMMYTaToOpy Yepes nHTepdeic
0/27. Multicast-cepsep 2 Bewaet Multicast-rpynnbl 224.2.1.1-224.2.1.10 B VLAN 20 n
NOAKNOYEH K KOMMYTaTopy vepes nHrepoeric 0/28. KnneHtsl nonyyaroT Multicast-
TpadVK HETErmMpoBaHHbLIM N NOAKNKOYEHbI K UHTepdercam kommyTtaTtopa 0/1 n 0/2
COOTBETCTBEHHO. YCnyru Internet kveHTbl Noay4yaroT Kaxapln B cBoem VLAN (1208
1 1209 cooTBETCTBEHHO).

LWar 1. Hactpoiika VLAN Ha ycTpoicTBe

Ansa koppekTHo paboTbl IGMP Snooping Ha komMmyTaTope AJICMTEK TpebyeTcs
Npoun3BecTn cyiedyroLe npesBapuTebHble HaCTPONKMU.

Cospgaem VLAN 10, 20, 1208 n 1209:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 10,20,1208,1209
(als_sw) (Vlan) #exit
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HactpavBaem VLAN Ha KAneHTCKUX nHtepdericax:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#interface
(interface
(interface
(interface
#exit

#interface
(interface
(interface
(interface
#exit

0/1

0/1)
0/1)
0/1)

#vlan
#vlan
#exit

participation include 10,20,1208
pvid 1208

0/2

0/2)
0/2)
0/2)

#vlan
#vlan
#exit

participation include 10,20,1209
pvid 1209

HactpavBaem VLAN 10 u knueHTtckme VLAN 1208, 1209 Ha cepBepHOM nHTepdeice

0/27:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)

#interface
(interface
(interface
(interface
#exit

0/28

0/28) #vlan participation include 10,1208,1209
0/28) #vlan tagging 10,1208,1209

0/28) #exit

Hactpavsaem VLAN 20 v knneHTtckme VLAN 1208, 1209 Ha cepBepHOM nHTepdelice

0/28:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)

#interface
(interface
(interface
(interface
#exit

0/28

0/28) #vlan participation include 20,1208,1209
0/28) #vlan tagging 20,1208,1209

0/28) #exit
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LWar 2. BkntouyeHue cnyx6bl IGMP Snooping Ha ycTpoiicTBe

Pabota MVR BO3MOXHa TONbKO Mpw BkAoYeHHOM IGMP Snooping. BeinoaHMM
ciefyroLe KoMaHbl:

(als_sw) #configure

(als_sw) (configure) #set igmp

(als_sw) (configure) #interface 0/1-0/2

(als_sw) (configure) (interface 0/1-0/2) #set igmp

(als_sw) (configure) (interface 0/1-0/2) #exit

(als_sw) (configure) #interface 0/27

(als_sw) (configure) (interface ©/27) #set igmp mrouter interface
(als_sw) (configure) (interface 0/27) #exit

(als_sw) (configure) #exit

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface ©/28) #set igmp mrouter interface
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

LLar 3. PacnpeaeneHune Multicast IP-aapecoB mexxay ABymMS
Multicast-cepBepamm

Mo ycnosusMm 3aga4un Multicast-cepsep 1 goskeH BewaTb B rpynnax 224.1.0.0/24.
Co3gaanm npodunb Selective MVR "IPTV_SERVER_1":

(als_sw) #configure

(als_sw) (configure) #set igmp mvr selective "IPTV_SERVER_1"

(als_sw) (configure) (selective mvr: "IPTV_SERVER_1") #group 224.1.0.0 mask 255.
255.0.0

(als_sw) (configure) (selective mvr: "IPTV_SERVER_1") #exit

YkaxeMm VLAN 10 ana Multicast-cepepa 1:

(als_sw) #configure

(als_sw) (configure) #

(als_sw) (configure) #set igmp mvr selective "IPTV_SERVER_1" vlan 10
(als_sw) (configure) #exit
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Multicast-cepBep 2 fonxeH Bewatb B rpynnax 224.2.1.1-224.2.1.10. Co3gaanm
npo¢unb Selective MVR "IPTV_SERVER_2":

(als_sw) #configure

(als_sw) (configure) #set igmp mvr selective "IPV_SERVER_2"

(als_sw) (configure) (selective mvr: "IPTV_SERVER_2") #group 224.2.1.1 to 224.2.1.10
(als_sw) (configure) (selective mvr: "IPTV_SERVER_2") #exit

(als_sw) (configure) #exit

Ykaxem VLAN 20 ana Multicast-cepepa 2:

(als_sw) #configure

(als_sw) (configure) #

(als_sw) (configure) #set igmp mvr selective "IPTV_SERVER_2" vlan 20
(als_sw) (configure) #exit

LWar 4. BkntoyeHne mexaHnsma IGMP Selective MVR Ha ycTpoiicTBe

Ana BkaodeHns mexaHnsma IGMP Selective MVR BbinonHAeM KOMaHAbI:

(als_sw) #configure

(als_sw) (configure) #set igmp mvr
(als_sw) (configure) #set igmp mvr 1
(als_sw) (configure) #exit

Mocne gaHHOro wara Bkat4daetca mexaHnsm IGMP MVR, ansa IGMP-naketos VLAN
BblbnpaeTcs B cooTBeTCTBMK € npodunamm "IPTV_SERVER_1" n "IPTV_SERVER_2".
Echv Multicast-rpynna He nonasa HWM B OAHO U3 3TUX NpaBu, TO cpabaTtbiBaeT
06bIYHbIV MexaHn3m MVR.

KnneHTbl nocelnatoT coobuieHns "IGMP Membership Report” v "IGMP Leave" 6e3
Tera. Ha kaneHTckoM nHtepdence coobLieHns nonyyarot 1208 nam 1209 VLAN.
MexaHn3m IGMP MVR nomeHsieT Ter knmeHTa Ha Selective MVR VLAN (B
3aBUCMMOCTM OT rpynnbl). lMocnie 3Toro coobuieHnsa 6yayT nepesaHbl Ha cepBepHbI
NHTepodelc.
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MpocmMoTp KNNEeHTOB

KoHTponupoBsatk TekyLe nognucky IGMP Snooping MOXHO € MOMOLLbIO KOMaHAbI
"show igmpsnooping groups all". ObpaTnTe BH1MaHwue, uTo B nose "Vlianld"
oTobpaxaetcsa MVR VLAN, a He knneHTckmin VLAN.

Bua Tabnmubl MOXET 6bITb CeAyLNM:

(als_sw) #show igmpsnooping groups all

VlanId Multicast Group Version Iface Uptime GMI (sec) QRI (sec)
1 224.3.1.1 IGMPv2  @/2 0d, 00:00:31 212
10 224.1.21.11 IGMPv2  @/1 0d, 00:00:42 210
20 224.2.1.3 IGMPv2  @/1 0d, 00:00:48 206
20 224.2.1.4 IGMPvV2  @/2 0d, 00:00:48 209

pynna 224.3.1.1 He nonana B Npasuna Selective MVR 1 nony4ynna VLAN 1.
Mpynna 224.1.21.11 nonana B npasuia Selective MVR "IPTV_SERVER_1" (anana3oH
224.1.0.0/24) n nonyumna VLAN 10.

Mpynna 224.2.1.3 nonana B npaswna Selective MVR "IPTV_SERVER_2" (gnana3oH
224.2.1.1-224.2.1.10) n nony4ymnna VLAN 20.

Mpynna 224.2.1.4 nonana B npaswna Selective MVR "IPTV_SERVER_2" (gnana3oH
224.2.1.1-224.2.1.10) n nonyuymnna VLAN 20.

HaCTpOVIKa ANHaMN4YyeCcKoro HasHa4dyeHuvs mrouter-MHTepq)el‘/'lcos

HacTpoiika AnHaMmmyeckoro HazHavyeHnsa mrouter-mHTeppencoB NPoON3BOANTCA B
Tex cnyyasnx, Korja Hesb3sa 3apaHee onpeAenuTtb, KaKor IMeHHO NHTepdelnc
[O/MKEH UrpaThb POJib CepBepPHOro. PacCMOTPUM AaHHYO HAaCTPOIMKY Ha Nnpumepe
noAxkntoYeHnsa knneHTa 1 K multicast-cepsepy Yepes ABa kKoMmyTaTtopa. Multicast-
cepBep NOAK/IHOYEH K KOMMyTaTopy 2 Yepe3 nHTepdeic 0/28. KommyTtaTop 2
coefiHeH c KoMMyTaTtopom 1 yepes nHtepoericel 0/26 1 0/27. KnneHt 1
noAKIto4YeH K kKoMmyTaTopy 1 vepes nHtepdeiic 0/1.

B faHHOM cxeMe KOMMyTaTopbl 1 1 2 coefuHeHbl ABYMS INHKaMUK. Takoe
coefiHeHne ABNAeTCA N36bITOUHBIM AN ceTn Ethernet, 06bI1uHO B TakmMx cnTyaumax
NpoXoxaeHue Tpadurka yepes oAMH 13 NHTepdencos byaeT 3ab610KMPOBAHO C
nomMotubto STP. OfHako 3apaHee He U3BECTHO, Kako 13 nHTepdeincos byaeT
3a6/10KkMpPOBaH. B Takmx cnyvasax MOXHO MPpUMeHNTb MexaHu3Mm IGMP dynamic
mrouter.
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0/28 0/26 0/27 01

MULTICAST KOMMYTATOP 2 KOMMYTATOP 1 KIAVEHT 1

CEPBEP 0/27 0/28

PncyHok 42. Cxema paboTtbl IGMP dynamic mrouter
Janee 6yaem paccMaTpmBaTh TOJIBKO KOH$UTypaumo kommyTatopa 1.
LWar 1. BkntoyeHue cny>x6bl IGMP Snooping Ha ycTpoicTBe

AﬂﬂFﬂ06aﬂbHOFOBKﬂDQEHMﬂCﬂyX6bIBHHOHHH@MKOMaHAw

(als_sw) #configure
(als_sw) (configure) #set igmp
(als_sw) (configure) #exit

LWar 2. HasHaueHne KINEeHTCKNX uHTepdericos IGMP Snooping

Momeuaem nHTepdeiicel 0/1, 0/27, 0/28 Kak KNNeHTCKMe:

(als_sw) #configure

(als_sw) (configure) #interface 0/1,0/27,0/28

(als_sw) (configure) (interface ©/1,0/27-0/28) #set igmp
(als_sw) (configure) (interface 0/1,0/27-0/28) #exit
(als_sw) (configure) #exit

War 2. BkatovyeHne mexaHmsma IGMP dynamic mrouter Ha ycTpoiicTBe

Ana BkntoueHns mexaHmsmMa IGMP dynamic mrouter BbINOJIHAEM KOMaHAY:

(als_sw) #configure

(als_sw) (configure) #set igmp mrouter dynamic
(als_sw) (configure) #exit
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Mocne gaHHOro wara Bkatvaetca mexaHmnsm IGMP dynamic mrouter. Ecam Ha
nHTepoeric, yyacteyrownii B IGMP Snooping ("set igmp" Ha nHTepdeiice nnm "set
igmp <vlan>"), npuxoanT coobeHne "IGMP Query" oT multicast-cepsepa, To
NHTepdernc NnepexoinT B CepBepHbIN PexumM.

HacTtpouka ¢punbTpayum IGMP-rpynn

MexaHun3m ¢unbTpaumm multicast-rpynn no3BongeT orpaHNYMBaTb AOCTYM K TeM
AU MHbIM Multicast-rpynnam. dunbTpayus NPoUCXo4MUT C MOMOLLBLIO Mpodunei.
Mpodurab MOXeT COCTOATb 13 HECKONbKMX MPaBu, KOTOPbIMK 3aatoTca multicast-
rpynnbl. ECTb BO3MOXHOCTb 3a4aTb Fpynnbl MO Macke WA B BUAE AViana3oHa.
Mpodunan MoryT 6bITb ABYX TUMOB:

* permit — pa3spewlaroLmin Nnpodunb, ykasaHHble B npodune multicast-
rpynnbl 6yAyT pa3peLUeHbl, BCe OCTa/bHble rpynmbl 6yAyT 3anpeLleHsbl;

* deny — 3anpeLwarownin Nnpodunb, ykasaHHble B npodune multicast-rpynnebl
6yAyT 3anpeLleHbl, BCe OCTa/ibHble rpynnbl 6yAyT pa3peLueHsb!.

Ha oagHOM MHTepdelice MOXHO MPUMEHSITb MPOGUAN TONBLKO OA4HOrO TUNA.
Mpodunn BANSOT Ha BO3MOXHOCTb MOAMUCKN KNMEHTOB Ha onpeAeneHHble rpynmebl

" pa60Ta+0T B MOMEHT MoAnnckKn.

CxeMa Ana nprMepa n3obpaxeHa HUXe:

01

KIAVEHT 1

KOMMYTATOP
MULTICAST

CEPBEP

0/2 KAWEHT 2

PuncyHok 43. Cxema paboTbl npoduneri IGMP
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War 1. BkatoveHue cny>x6bl IGMP Snooping Ha ycTpouicTBe

PaboTta dunnbTpaunm IGMP-rpynmn BO3MOXHa TONbKO Npuv BKAOYeHHOM IGMP
Snooping. Hactpoum 0/1 n 0/2 nHTepdeiickl kak knneHTckune, 0/28 nHtepdeic Kak
cepBepHbIiA:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#set igmp
#interface
(interface
(interface
#interface
(interface
(interface
#exit

War 2. Co3gaHue npodpunei

0/1-0/2

0/1-0/2) #set igmp

0/1-0/2) #exit

0/28

0/28) #set igmp mrouter interface
0/28) #exit

Co3paem paspewwatowmii npodunb "Client1", gobasnsem B npodunb paspeLleHHblie
KAneHTy 1 rpynnbl:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
255.0

(als_sw)
(als_sw)

#configure

(configure) #set igmp profile "Client1" permit
(configure) (permit profile: "Client1") #group 224.1.1.1 to 224.1.1.4
(configure) (permit profile: "Client1") #group 224.1.20.0 mask 255.255.

(configure) (permit profile: "Client1") #exit
(configure) #exit

Coszgaem 3anpewarowmii npodune "Client2", gobasngem B Npoduab 3anpeLLeHHble
ANS KNNeHTa 2 rpynnbl:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
5.255

(als_sw)
(als_sw)

#configure

(configure) #set igmp profile "Client2" deny
(configure) (deny profile: "Client2") #group 224.1.1.5 to 224.1.1.9
(configure) (deny profile: "Client2") #group 224.1.30.1 mask 255.255.25

(configure) (deny profile: "Client2") #exit
(configure) #exit
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LWar 3. MpumeHeHne npodpnns Ha KIUEHTCKOM UHTepdelice

MprMeHseM paspeLuaroLnii npoduab ans knveHTta 1:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #set igmp profile "Client1"
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

MNocne gaHHOro wara Ha nHTepderice 0/1 byayT paspeLleHbl TONbLKO rpynnbl B
AnanasoHe 224.1.1.1 — 224.1.1.4, 224.1.20.0 — 224.1.20.255. OcTanbHble rpynnbl
6yayT 610KNPOBATHLCS.

MpryMeHsiem 3anpeLLaroLnin Npodunb ANa KIneHTa 2:

(als_sw) #configure

(als_sw) (configure) #interface 0/2

(als_sw) (configure) (interface 0/2) #set igmp profile "Client2"
(als_sw) (configure) (interface 0/2) #exit

(als_sw) (configure) #exit

Mocne gaHHoOro wara Ha nHtepgerice 0/2 6yayT paspeLleH Bce rpynnbl, KpoOMe
rpynn B AnanasoHe 224.1.1.5 — 224.1.1.9, 224.1.30.1.

OrpaHunyeHue KonnyecTtBa multicast rpynn Ha KIMEHTCKOM
nHTepdece

[laHHasa HacTpolika HeobxoAMMa B Tex Cy4dasx, Korjaa HeobXoAMMO OrpaHNYnTb
MaKCMManbHOe KonnmyecTBo multicast rpynn, Tpaduk ¢ KOTOPbIX KMEHT MOXET
noJslyyaTb OLHOBPEMEHHO.
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Ha cxeme nokasaH cniy4dai, Korga KaveHT nonyyvaet gse rpynnbl: 224.1.1.1 v
224.1.1.2, 3aTem 3anpalumBaeT TpeTbto rpynny 224.1.1.3. 3anpoc Ha NoAK/IHYeHne
K rpynne 224.1.1.3 6yzeT 610KMpOBaThCA A0 TeX Nop, NoKa ecTb ABe Ntobble
aKTUBHbIE NOAMNUCKM Ha rpynmnbl.

0/28 01

224.1.1.1-224.1.1.9- > 224.1.1.1-2241.1.2- >

- 2224113-M - > —

KIAVEHT 1

KOMMYTATOP

MULTICAST
CEPBEP

PucyHok 44. Cxema paboTbl OrpaHn4eHns Kkoamyectsa multicast-rpynn Ha
K/IMEHTCKOM nHTepdeiice

Lar 1. basoBas HacTpoiika cny>6bl IGMP Snooping Ha ycTpoiicTBe

PaboTta orpaHnyeHunsa konnyectsa multicast-rpynn Ha nHTepderice BO3MOXHa
TONILKO Mpu BKIrOYeHHOM IGMP Snooping. 3To MOXHO cAenatb C MOMOLLbHO
KOMaHA:

(als_sw) #configure

(als_sw) (configure) #set igmp

(als_sw) (configure) #interface @/1

(als_sw) (configure) (interface @/1) #set igmp

(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface ©/28) #set igmp mrouter interface
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit
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LWar 2. BkoyeHne orpaHnYeHus KonuyectBa multicast-rpynn Ha
K/INEHTCKOM MHTepdeiice

Ans 3apaHna orpaHnYeHns KonmyecTBa multicast-rpynn Ha KNMeHTCKOM
NHTepdelice BbINOMHAEM KOMaHAY:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #set igmp mcastgrouplimit 2
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

Mocne gaHHOrO Lara KAMEeHTCKNA NHTepdenc CMOXeT MoANNCaTLCA TONbKO Ha ABe
rpynnbl 0 4HOBPEMEHHO.

HacTpoiika ctaTuueckux rpynn

Hactporika ctaTuyeckux rpynn npriMeHsaeTcs B c/iydae, Koraa KJiMeHT He MOXeT
3anpocnTb noayyeHve multicast rpynnbl ¢ noMoLbio npoTtokosa IGMP. B aTom
C/lydae Ha KINEeHTCKUN NHTepderc cTaTnyeckn NponucbiBaeTcs onpejeneHHbIn
AnanasoH multicast rpynn. KnveHT 6ygeTt nosiyyatb BCe NponuncaHHble multicast-
rpynnel. ECin Ha nHTepdelrice BMecTe CO cTaTuveckumMmy rpynnamm skatodeH IGMP
Snooping, To IGMP 3anpocbkl Ha NOAK/IIOYEHVe K CTaTUYeCKUM rpyrnnam éyayT
610KMPOBATHLCS.
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HacTpoiiky ctatuyeckmx rpynn bygem npon3BoANTb Ha NprIMepe NMoAK/TIYeHUSs
kKnneHTa 1 k multicast-cepsepy. Multicast-cepsep BelaeT multicast-rpynnbl 8 10
VLAN n nogkntoueH K KomMyTaTopy yepes nHtepoeric 0/28. KnneHT 1 nonyyaet
multicast-tpadumk B 10 VLAN, 1 nogkntoueH Kk nHtepdericy kommytatopa 0/1.

0/28 01

224.1.1.1-224.1.1.9- > 224.1.1.1-2241.1.9- >

- - 224112~ -
< ]
G
MULTICAST KOMMYTATOP KMEHT 1

CEPBEP

PuncyHok 45. Cxema paboTbl CTaTUYeCKUX Py
War 1. KoHpurypauumsa VLAN

Co3pgaem VLAN 10, B KOTOPOM ByZeT OCyLLeCTBASATLCA BellaHue:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 10
(als_sw) (Vlan) #exit

HactpavBaem VLAN 10 Ha KNIMEHTCKOM nHTepdelce:

(als_sw) #configure

(als_sw) (configure) #interface @/1

(als_sw) (configure) (interface @/1) #vlan participation include 10
(als_sw) (configure) (interface @/1) #vlan tagging 10

(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit
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HactpavBaem VLAN 10 Ha cepBepHOM MHTepdeiice:

(als_sw) #configure

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface 0/28) #vlan participation include 1@
(als_sw) (configure) (interface 0/28) #vlan tagging 10

(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

Lar 2. Co3aaHmMe cTaTnYeckow rpynnbl

Afpeca rpynn MOXHO yka3blBaTb AByMsi cnocobamu: agpec rpynnbl UAv AnanasoH
aapecos. Co3zaeM CTaTUYeckyto rpynny, 4o6aBasieM B Hee A1ana3oH
224.1.1.1-224.1.1.9 B 10 VLAN:

(als_sw) #configure
(als_sw) (configure) #set igmp static-group StaticMulticast

(als_sw) (configure) (static-group: "StaticMulticast") #group 224.1.1.1 to 224.1
.1.9 vlan 10

(als_sw) (configure) (static-group: "StaticMulticast") #exit
(als_sw) (configure) #exit

Lar 3. MpyMeHeHne rpynnbl Ha KIVEHTCKOM UHTepdelice

MpMeHsieM cTaTuYeckyto rpynny Ha nHTepdeiice:

(als_sw) #configure
(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #set igmp static-group StaticMulticast
(als_sw) (configure) (interface 0/1) #exit
(als_sw) (configure) #exit

MNocne AaHHOIO Wara KAMeHTCKUA nHTepdeinc byaeTt nonyyate multicast-Ttpadumk
CTaTUYeCcKn, BHe 3aBNCMOCTW OT pexunma rnepegaydn multicast-tpapumka s 10 VLAN.
Kpome TOro, KIMeHTY He HY>XXHO NOAMUCLIBAaTLCA HA 3TU FPyrnbl, YTOObI MONYUNTb
nx. Takxe 3TK rpynnbl He OTObpaXaroTcs B CNMCKe NOAMMCOK.
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Hactpoiika IGMP Snooping proxy

IGMP Snooping proxy — mexaHun3Mm, KoTopbli 3ameHseT MAC-agpec u IP-agpec
NCTOYHMKa coobueHnin "IGMP Membership Report" n "IGMP Leave" Ha MAC-agpec
n IP-agpec kommyTtaTopa. IGMP Proxy HacTpaviBaeTcsa TO/IbKO Ha CepBEPHOM
nHTepoerice.

Hactpoliky IGMP Snooping proxy byaem Nnpon3BoAUTb Ha NpriMepe NOAKAHYEHNS
knreHTa 1 Kk multicast-cepepy vepes gBa koMmyTaTopa. Multicast cepsep Belaet
multicast-rpynnbl 1 NOAKAOYEH K KOMMYyTaTopy 2 Yepes nHtepderic 0/28.

KommyTaTop 2 coeanHeH ¢ KommyTaTopom 1 yepes nHtepdeinc 0/27, a KOMMyTaTop
1 coesmnHeH ¢ KOMMYyTaTopoMm 2 yepes nHtepoeric 0/28. KnneHt 1 nonyyaet
multicast-Tpadumk 1 nogkntoueH K KommyTtatopy 1 yepes nHtepdeic 0/1.

[ |
GRS
MULTICAST
CEPBEP

0/28

KOMMYTATOP 2

0/27 0/28

0/1
|
G

KOMMYTATOP 1 KIAVEHT 1

PuncyHok 46. Cxema paboTtbl IGMP Proxy

LWar 1. BkatoveHue cny>x6bl IGMP Snooping Ha ycTpoucTBe

Hactporika IGMP Snooping proxy BO3MOXHa TONbKO Npu BKAOYEeHHOM IGMP
Snooping. Bkntourm IGMP Snooping Ha kommyTaTope 1:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

#configure

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

#set igmp
#interface
(interface
(interface
#interface
(interface
(interface
#exit

0/1

0/1) #set igmp

0/1) #exit

0/28

0/28) #set igmp mrouter interface
0/28) #exit
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Ha kommyTaTope 2 Takxke Bkato4ymM IGMP Snooping:

(als_sw) #configure

(als_sw) (configure) #set igmp

(als_sw) (configure) #interface 0/27

(als_sw) (configure) (interface 0/27) #set igmp

(als_sw) (configure) (interface 0/27) #exit

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface ©/28) #set igmp mrouter interface
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

War 2. BkntoyeHue IGMP Snooping proxy

Ana skaroyeHns IGMP Snooping proxy BbiMOJIHAEM KOMaHAY Ha CepBepHOM
nHTepderice kommytartopa 1:

(als_sw) #configure

(als_sw) (configure) #interface 0/28

(als_sw) (configure) (interface ©/28) #set igmp proxy
(als_sw) (configure) (interface 0/28) #exit

(als_sw) (configure) #exit

MNocne gaHHoro wara coobuieHns "IGMP Membership Report" n "IGMP Leave",
BbIxogdAwme ¢ 0/28 nHTepdeiica kommyTtaTtopa 1, nomeHstoT ceon MAC n IP-agpeca
ncrouHrka Ha MAC u IP-agpec kommyTtatopa 1.

HacTpouka BpeMeHHbIX XxapakTepuctmk IGMP Snooping

Y kaxzon nognuckn Ha multicast-rpynny B Tabnavye NoAnNMCOK Ha KOMMyTaTope
ecTb ABa Tarimepa: Group Membership Interval (GMI) n Query Response Interval

(QRI).

Tanmep GMI oTcumTbIBaeT BpeMs, Noc/ie KOTOPOro MOAMNNCKA KINEHTa, eC/v OH ee
He 06bHoBWA, yaanseTcs. CTaHAapTHOe 3HaveHve TarMepa 260 cekyHa. Ecnm ot
KAneHTa 3a Bpems gencteng Tanmepa GMI npmuxogut "IGMP Membership Report”,
TO NOAMMCKa OBHOBAETCS, a 3HaYeHVIe TalMepa copackbiBaeTcs 1 oTcyeT
HauMHaeTca cHavana.
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Taimep QRI oTcunTbIBaET BpeMs, KOTOPOe OTBOAUTCH KNMEHTY Ha OTBET Ha
coobuieHme multicast-cepepa "IGMP Group Specific Query". B MOMeHT npurxoaa ¢
cepBepa 3TOro CoobLLEeHMA Ha KOMMYTATop Taimep 3anyckaeTcs, a coobLyeHmne
HanpaeBnseTcs KNeHTy. ECin kneHT He 0TBeTUT Ha coobLLieHme OT cepBepa B
TeyeHne BpeMeHu paboTbl TaiMepa, TO NOANKMCKa KnneHTa byaeT yaaneHa.
CTaHgapTHOe 3HayeHue TanmMepa paBHO 10 cekyHAaM. Ecim KnneHT oTBeYaeT Ha
coobLeHMe cepBepa B YCTaHOB/IEHHOE BpeMs, Talimep cbpacbiBaeTcs, NoAnmcka
ocTaeTcs.

HacTpoliky BpeMeHHbIX XapakTepucTnk bysem nponsBoAUTb Ha Npumepe
noAkn4eHns knveHTa 1 Kk multicast-cepsepy. Multicast-cepsep BewaeT multicast-
rpynnbl 1 NOAKAKOYEH K KOMMYTaTopy Yepes nHTepdeinc 0/28. KnneHT 1 nonyyaet
multicast-Tpaduk n nogxkntoUeH K MHTepdecy kommytaTtopa 0/1:

0/28 01

CEPBEP

PucyHok 47. CxemMa noAKnrYeHns C O4HVM KJIVEeHTOM
LWar 1. BknatoyeHue cny>x6bl IGMP Snooping Ha ycTpoicTBe
HacTpolika BpemMeHHbIX Xxapaktepuctuk IGMP Snooping BO3MOXHa TO/bKO Npun
BkAtoYeHHOM IGMP Snooping. CMoTpuTe nyHKT "Hactporika IGMP Snooping Ha
nHtepdericax”, warm 1-5.

Lar 2. HacTpoiika BpeMeHU NoanNncku KameHTa Ha multicast-rpynny

ANna HaCcTpPOMKM BpeMeHW NOANVCKU KaneHTa Ha multicast-rpynny (GMI) BbinonHsem
KOMaHAy:

(als_sw) #configure
(als_sw) (configure) #set igmp groupmembership-interval 250
(als_sw) (configure) #exit
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Mocne faHHOrO Wara NoAnmMcka kKaneHTa Ha multicast-rpynny 6yaeT yaaneHa, ecav
KnneHT He npuwwneT "IGMP Membership Report" 3a oTBegeHHbIN nHTepBan B 250
CeKyHS.

LWar 3. HacTpoiika BpeMeHM OoTBeTa Ha 3anpoc ot multicast-cepsepa

Ana HacTpOMKM BpeMeHu oTBeTa K/IMeHTa Ha 3anpoc oT multicast-cepsepa (QRI)
BbIMNO/IHAEM KOMaHAY:

(als_sw) #configure
(als_sw) (configure) #set igmp maxresponse 5
(als_sw) (configure) #exit

Mocne gaHHOrO Wara noAnmncka kameHTa Ha multicast-rpynny 6yzeT yaaneHa, ecim
KnveHT He npuwnet "IGMP Membership Report" B otBeT Ha "IGMP Specific Query"
3a OTBeJEHHbIV UHTepBan B 5 CekyHA.

MpocmoTp cocToAHUA TaiimepoB

MpocmoTpeThb TekyLye 3HaYeHUst TaMepoB A1 MOAMMUCOK MOXHO KOMaHZOM:

(als_sw) #show igmpsnooping groups all

VlanId Multicast Group Version Iface Uptime GMI (sec) QRI (sec)
10 224.0.21.11 IGMPv2  0/1 0d, 00:00:48 250 5
20 224.1.21.87 IGMPv2  0/1 0d, 00:00:48 250 5
20 224.1.21.121 IGMPvV2 @/2 0d, 00:00:48 250 5

HacTtpowka IGMP fast-leave Ha knneHTCcKOM MHTepdeiice

MNpn nony4yeHun coobLeHns KommyTatopoMm "IGMP Leave" OT K1MeHTa KOMMYTaTop
He cpa3y yaansaet nognucky. CornacHo npotokony IGMP, B oTBeT Ha coobLueHue
knveHTa "IGMP Leave", multicast-cepsep gomkeH nocnatb "IGMP Specific Query".
Echv knneHT urHopupyeT "IGMP Specific Query" (He otnpasnseT Ha Hero "IGMP
Join"), To KOMMyTaTOpP yAaNnsgeT NOAMUCKY.

CyuiectByeT BO3MOXHOCTb YAanATb MOAMNCKY cpasy nocae nonayyeHus "IGMP
Leave". laHHbIN MexaHU3M Noay4ynn HassaHue "fast-leave".
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War 1. BkatoveHue cny>x6bl IGMP Snooping Ha ycTpouicTBe

BkntoueHue "fast-leave" BO3MOXHO TONLKO NMpw BkItoUeHHOM IGMP Snooping.
CmoTpuTe NyHKT "HacTporika IGMP Snooping Ha nHtepdericax”, warm 1-5.

War 2. BkntouyeHme HacTpoiikm IGMP fast-leave Ha KiMeHTCKOM nHTepdeiice

Ansa BkAoueHWs HacTporkn IGMP "fast-leave" Ha knveHTCKOM nHTepdelice
BbIMO/IHAEM KOMaHJy:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #set igmp fast-leave
(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

MNocne faHHOrO LWara, ecnv KneHT 3a nHtepdeincom 0/1 nownet "IGMP Leave",
NOAMNMNCKa KNVEeHTa Ha rpynny byaeT yAaneHa cpasy.

HacTtpowka nposepku onuumn Router Alert

Router Alert — onuwms IPv4-3aronoBka, yKa3sblBatoLL,Aa Ha To, YTo multicast-poyTtepbl
AOMKHbI 06pabaTbiBaTb AaHHbIM nakeT. JJaHHaa onums 40KHa MPUCYTCTBOBATh BO
BCcex coobuieHmsax "IGMP Membership Report" n "IGMP Leave". o cTaHZapTy naket
6e3 JaHHOW ONuMKY AO/KEH nepejaBaTbCs COrNAacHO TabavLe NoAnNCoK U He
Ao/KeH obpabatbiBaTbcs Kak IGMP-nakeT. YcTapeBLUme ceTeBble YCTPOWCTBA MOTyT
OTCblNaTb coobLLeHNns 6e3 onunm Router Alert, N03TOMy eCTb BO3MOXHOCTb
HacTpPOUTb NoBeAeHMe KOMMYyTaTopa npu nonyveHun "IGMP Membership Report" u
"IGMP Leave" 6e3 onuun Router Alert.

BrntoueHve nposepku onumu Router Alert npusegeT K Tomy, Uto Bce "IGMP
Membership Report" 1 "IGMP Leave" 6e3 onuuun 6yayT nepesaBaTbCA COMNAaCHO
Tabnvue noAnucok. MNpr 3TOM 3anpoc Ha NOAKIOYEHME UK OTKIrYeHe multicast-
rpynnbl, cogepXallencs B JaHHOM rnakeTe, He byzeT obpaboTaH. Mpw
BbIK/IIOYEHHOW NpoBepke onuuu Router Alert 6yayT obpaboTtaHbl Bce "IGMP
Membership Report" 1 "IGMP Leave" BHe 3aBUCUMOCTU OT HaIMYUS ONLMN B
nakere.
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War 1. BkatoveHue cny>x6bl IGMP Snooping Ha ycTpouicTBe

HacTtpoiika nposepku onuun Router Alert BO3MOXHa TONbKO MPW BKIFOYEHHOM
IGMP Snooping. CmoTpuTe NyHKT "HacTpoiika IGMP Snooping Ha nHTepdeicax”,
warmn 1-5.

LWar 2. BkatoyeHue npoBepku onumm Router Alert

[na BkoYeHns npoBepPKKM onunn Router Alert BbinonHAem KOMaHA4y:

(als_sw) #configure
(als_sw) (configure) #set igmp router-alert
(als_sw) (configure) #exit

MNocne gaHHoro wara IGMP-coobLeHuns 6e3 3Tol onumy obpabaTbiBaTbCA He ByayT.

ba3oBble HacTpouku IGMP Querier

IGMP Querier Ha KOMMyTaToOpe MOXeT NMOHaZ40bNTLCA B TOM Cy4ae, ecny multicast-
cepBep Mo KakMM-1160 NpUUYMHAM He MOXeT OTCbINaTh B ceTb coobuieHns "IGMP
Query". B TakoM cny4yae posib UCTOYHMKA coobLueHnt "IGMP Query" MoXeT B3ATb
Ha cebs kommyTaTop. Ansa BkatoueHus IGMP Querier BkatoueHue cnyxosl IGMP
Snooping He TpebyeTcs.

BasoBble HacTporky MexaHu3ma IGMP Querier 6ysieM Npomn3BoAUTE Ha NpriMepe
noakno4eHns knveHTa 1 Kk multicast-cepsepy. Multicast-cepsep Bewjaet multicast-
rpynnbl N NOAKIHOYEH K KOMMYTaTOpy Yepes nHTepdeic 0/28. KnneHT 1 nonyyaet
multicast-Tpaduk n nogxkntoueH K MHTepdercy kommytatopa 0/1:

0/28 0/1

- -VLAN10- - > - -VLAN10- - >

CEPBEP

PuncyHok 48. Cxema paboTtbl IGMP Querier
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War 1. HacTtporika VLAN Ha ycTpoiicTBe

Coszzaem VLAN 10, B KOTOPOM ByZleT OCyLLeCTBASATLCSA BeLlaHue:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 10
(als_sw) (Vlan) #exit

HactpavBaem VLAN 10 Ha cepBepHOM U KJIMEHTCKOM MHTepdencax:

(als_sw) #configure

(als_sw) (configure) #interface 0/1,0/28

(als_sw) (configure) (interface ©/1,0/28) #vlan participation include 10
(als_sw) (configure) (interface 0/1,0/28) #vlan tagging 10

(als_sw) (configure) (interface 0/1,0/28) #exit

(als_sw) (configure) #exit

War 2. BknoyeHne mexaHnsma IGMP Querier Ha ycTpoiicTBe

Bknrouaem IGMP Querier Ha ycTpoucTBe:

(als_sw) #configure
(als_sw) (configure) #set igmp querier
(als_sw) (configure) #exit

War 3. Hactpoiika IGMP Querier Ha VLAN

Bknrouaem IGMP Querier Ha 10 VLAN:

(als_sw) #vlan database
(als_sw) (Vlan) #set igmp querier 1@
(als_sw) (Vlan) #exit
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LWar 4. Hactpoiika agpeca IGMP Querier

HactpanBaem agpec IGMP Querier:

(als_sw) #configure
(als_sw) (configure) #set igmp querier address 172.17.1.1
(als_sw) (configure) #exit

Mocne faHHOro Wwara vepes Kaxgble 60 ceKyH/ C KINMEHTCKUX NHTepdeincos byayT
oTnpasnaTbes coobleHns "IGMP General Query" ¢ meTkoi VLAN 10 v IP-agpecom
NCTOYHMKa 172.17.1.1.

LWar 5. HacTpoiika BpeMeHHbIX Xxapaktepuctuk IGMP Querier
B HeKoTopbIX Cly4asx MOXeT MOHAJ06UTLCS CMEHa MHTepBana OTrpaBKy
coobueHuin cnyxbor IGMP Querier. Beibop 3HaueHUs 3aBUCUT OT aBOHEHTCKINX

YCTPOVICTB, yCTAHOB/IEHHbIX B CETU A0CTYyNa.

Ana cMeHbl MHTepBana oTnpasky coobleHuin "IGMP Query" BbINONHAEM KOMaHAy:

(als_sw) #configure
(als_sw) (configure) #set igmp querier query-interval 30
(als_sw) (configure) #exit

Mocne gaHHoro wara IGMP Querier byzeT oTnpaBnaTb coobuieHns "IGMP Query"
Kaxzable 30 cekyHA. 3HaueHve No yMOoN4YaHUo 419 AaHHOro HTepBasa paBHoO 60
CeKyHzaM.

AononHutenbHble HacTpolkn IGMP Querier
Mo ctangapTy IGMP Querier fonxeH NpekpaTUTb paccbiiky coobueHn "IGMP

Query", ecnu 3T COOBLLEHNSI MPUXOAAT OT BbILLECTOSLLEro 060pyA0BaHMS.
KoMMyTaTop MOXeT HaXOAUTLCS B ABYX COCTOSHUAX:
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* Querier — KOMMYTaTOP OCYLLLECTBASET Nepmnoamnyeckyto paccolsiky "IGMP
General Query" coobLeHnin 1 aHann3 Bxoasawmx IGMP coobLieHnin Ha
cepBepHbIX HTepdericax. Ecnn kommyTaTtop nonyunt coobuieHue "IGMP
Query" (general nnu specific), To oH nepeiget B coctogHue "Non-Querier";

* Non-Querier — KOMMyTaTOp NpeKpaLlaeT paccbliky cooblieHuin "IGMP
Query" Ha HekOTOpbIV Nepros BpeMeHW. Eciv B Te4eHnn 3Toro neprosa
KOMMYyTaTop He noay4ymT cooblieHnit "IGMP Query", OH nepexoaunT B
coctosaHume "Querier".

JlononHUTeNbHbIE HAaCTPOMKM MexaHu3ma IGMP Querier 6yszem Npov3BOAUTL Ha
npuMepe noakntoueHns kanmeHTta 1 k multicast-cepsepy. Multicast-cepBep BeLuaeT
multicast-rpynnbl 1 NOAKAOYEH K KOMMYyTaTopy Yepe3 nHTepdeinc 0/28. KnveHT 1
nonyyaet multicast-tpaduk 1 nogkntoYeH K nHTepdericy kKommytaTopa 0/1:

0/28 0/1

- =VLAN10- - > - =VLAN 10- - >

CEPBEP

PuncyHok 49. Cxema paboTtbl IGMP Querier
LWar 1. basoBble HacTpouiku IGMP Querier

Ana po6aBneHus 4oNoNHUTENbHbIX HacTpoek IGMP Querier Heo6xoArMO cHayana
£,06aBNTb 6a3oBble HacTpolkn IGMP Querier. CMoTpuUTe NYHKT "ba3oBble
HacTtponkn IGMP Querier".

Lar 2. HacTpoiika AONONHUTE/IbHbIX BpeMeHHbIX XapakTtepuctuk IGMP
Querier

Ana cMeHbl 3HaYeHns CTaHJapTHOro NHTepBasa BpemMeHu, Nocie KOTOporo
KoMmyTaTop B cocTtossHUM "Non-Querier" nepeiget B coctosHme "Querier”,
BbIMNO/IHAEM KOMaHAYy:

(als_sw) #configure
(als_sw) (configure) #set igmp querier timer expiry 70
(als_sw) (configure) #exit
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MNocne faHHOro Wara koMMmyTaTop B coctosHuM "Non-Querier" nepeinget B
coctoaHMe "Querier" yepes 70 cekyHa. CTaHAapTHOE 3HayeHVe nHrepsana — 60
CEeKYHA,.

LWar 3. HacTpoiika oTk/1loueHUs oTnpaBKkn General Query

B HekoTOpbIX CUTyaLMsiX TpebyeTcs oTKNtUYNTL oTrnpasky IGMP General Query, npu
3TOM COXPaHUB GyHKLMIO oTnpaBky Specific Query Ha aboHeHTCKMe NHTepdencol.
Huxxe npmBegeH npumMep oTkatoueHus otnpasku IGMP General Query B VLAN 1.

(als_sw) #vlan database
(als_sw) (Vlan) #no set igmp querier 1 general
(als_sw) (Vlan) #exit

Lar 4. Hactpoiika oTtnpaBku General Specific Query

Mo ymonuyaHuto Querier B otBeT Ha IGMP Leave wnet ogunH IGMP Specific Query.
OTnpaBka Heckonbknx IGMP Query npon3BoANTCA KOMaHZOW. Mocne BbINOIHEHNS
komaHzabl, IGMP Query 6yzeT otnpasnate 2 IGMP Specific Query B otBeT Ha IGMP
Leave.

(als_sw) #configure
(als_sw) (configure) #set igmp querier last-member-query-count 2
(als_sw) (configure) #exit

Tak>xe BO3MOXHO HaCcTpPoOUTb MHTepBaa Mexay otnpaskamu IGMP Specific Query.
NHTepBan Mexay oTrnpaBkamu B nprmMepe 1 cekyHAa.

(als_sw) #configure
(als_sw) (configure) #set igmp querier last-member-query-interval 1
(als_sw) (configure) #exit
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ABTOMaTMnuyeckas noanmcka Ha KaHanbl

B HeKoTOpbIX Cny4assx He0H6XOANMO OPraHN30BaTh OLICTPOE NMepekrYeHVe Ha
onpegeneHHble KaHanbl. O4NH 13 BapMaHTOB OpraHmM3auum 6bICTPOro
NOAK/TFOUYEHNSA 3aKIH0YAETCHA B MOCTOSAHHOW TPAHCAALNY rpynnbl KAHAN0B Ha
obopyzoBaHMe YPOBHSA A0CTyMNa. B 3TOM cnyyae npuv nognuncke KAneHTa Ha KaHan
OH Cpasy Xe HaulHaeT nepeAaBaTbCs KINeHTY, 6e3 3aZep>XXKu, CBA3aHHOW C
nepegavei 3anpoca kameHTa multicast-cepsepy.

Anst opraHmn3aLmm NoCTOAHHOIO BeLLaHNS onpeseneHHOoM rpynnbl KaHa0B MOXHO
MCNO/b30BaTh CreLmanbHy HaCTPOKy KOMMyTaTopa. MNpuv 3Tol HacTpolike
KOMMYTaTOp CaMOCTOSITE/IbHO MOAMMCLIBAETCA HA YKa3aHHble B KOHGUrypaumm
KaHanbl N NOAAEePXMBAET 3Ty MOAMUCKY.

CxeMa paboTbl KOMMYyTaTOpPa C HACTPOEHHOM aBTOMAaTNYECKON NOANNCKOM Ha
KaHanbl:

0/8

JOIN 224.1.1.123 - 224.1.1.138 VLAN 1

(]

|

|

meell < - - - JOIN224.1.1.120 VLAN 1= - - =

- MULTICAST ——m8™—>

[ ]
D KOMMYTATOP
MULTICAST
CEPBEP

PurcyHok 50. Cxema paboTbl aBTOMATUYECKON NOANNCKA Ha rpynnbl
War 1. CozaaHue rpynnbl NoANMNCcoK
Kak npaBwn/io, aBTomMaTryeckas rnoAnncka HacTpamBaeTCa Ha HECKOJIbKO KaHanos
cpa3y. KaHanbl MOXHO yKa3blBaTb B Bue nx multicast-agpecos, 11m6o B BUAE

AWana3oHa aipecoB, yka3aB HaYa/IbHbIN 1 KOHEYHbI multicast-a,u,pec.

Ana co3gaHus rpynnbl NCMNOJIb3yeTCcA KOMaHA4a:

(als_sw) #configure
(als_sw) (configure) #set igmp join-group "GroupName"
(als_sw) (configure) (join-group: "GroupName") #
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MNocne BbINONHEHWSA 3TO KOMaHAbl CLI nepengeTt B KOHTEKCT HaCTPOVIKK rpynnbl. B
3TOM KOHTEKCTe MOXHO A06aBUTb ajpeca KaHa/oB:

(als_sw) (configure) (join-group: "GroupName") #group 224.1.1.123 to 224.1.1.138
vlan 1

B aaHHOM npumMepe B rpynny ¢ nMeHeM "GroupName" go6aBneH AnanasoH
agpecoB ¢ 224.1.1.123 no 224.1.1.138, noagnucka byget ocyLiectBnATbCs Bo VLAN 1.

Takxe MOXHO 06aBUTb B rpynny OTAe/bHbI agpec:

(als_sw) (configure) (join-group: "GroupName") #group 224.1.1.120 vlan 1

Bce gobaBneHHble B rpynny azpeca paboTatoT COBMECTHO. B ciyyae, eciv oauH 13
aZpecoB NOBTOPSAETCS ABaXAbl (HanpuMep, ykasaHbl MepekpbiBatoLLMecs
MHTepBasbl afpecoB), B rpynre byAeT TONbKO OANH agpec.

Lar 2. Bk/loueHUe cTaTUYeckoii NoAnNuckU Ha nHTepdgeiice
Ansa Toro, UTo6bLI ONpeseneHHbI MHTepdenc KoMMyTaTopa NOAAEPXKMBAN NOAMNCKY
Ha yKa3aHHble B rpynmne agpeca, Hy>KHO BKIKUNTb Ha MHTepdelice

dBTOMAaTU4eCKYHO rnoArimcky C ykasaHmem MMeHu rpyrribl.

AﬂﬂaTOFOCﬂyXMTKOMaHA&

(als_sw) #configure
(als_sw) (configure) #interface 0/8
(als_sw) (configure) (interface 0/8) #set igmp join-group "GroupName"
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Mocne BbINONHEHNS 3TOV KOMaHAbl KOMMYTAaTop byAeT nepnoAnyeckn oTrnpaBisATb
Ha 0/8 nHtepodeiric IGMP Membership Report (Join) Ha yKka3aHHble B rpynre ajgpeca,
TeM CaMbIM NOAAEPXMBaA NOAMNCKY Ha KaHabl. KOMMyTaTop TakXXe oTBevaeT Ha
npuxogawme IGMP Query c y4eTOM HaCTPOEHHOW aBTOMaTUYeCKoW NoAnNnck. Mpw
BKJIlOUeHHOM IGMP Snooping npu NoAnncKe KAneHTa Ha onpegeneHHbln KaHan 13
rpynnbel multicast-tpadurk 3TOro KaHana cpasy Xe HadnHaeT nepesaBaTbCa KINEHTY,
a caMu nakeTbl Join 1 Leave oT KNVMEHTOB He nepejaroTca multicast-cepsepy. 310
NO3BONSAET OPraHN30BaTh ObICTPOE NMepek/toYeHe KaHanoB Y abOHEeHTOB.

Pe>xum IGMP Proxy Reporting

IGMP Proxy Reporting no3sonseT CyLeCcTBEHHO YMEHbLUUTb YNCI0 YNPaBASoLLNX
IGMP-nakeToB B ceTu nposangepa. Npu noAnncke KAneHTa Ha KaHan KoMMyTaTop
npoBepseT, bblna N1 Co34aHa NOAMNNCKA Ha 3TOT KaHan paHHee. Ecaun HeT, To
koMmyTaTop ¢opmupyeT IGMP Join nakeT 1 OT CBOEro MMeHn OTCbIJIaeT ero Ha
multicast-cepep. Echm nognuncka yxe nmeeTcsi, TO KOMMYTaToOp He OTNpaBAseT
IGMP Join Ha multicast-cepBep, a MMLWb HayYVHaeT Nepegayvy multicast-Tpaduika B
COOTBETCTBYIOLLMIM NHTepeliC.

CxeMa paboTbl KOMMyTaTOpa B pexume IGMP Proxy Reporting npu nognuncke aByx
KNMeHTOB Ha oHy multicast-rpynny:
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AR
L
L
el <--------
-
]
MULTICAST
CEPBEP
<___KOMMYTATOP
MULTICAST JOIN GROUP 1
CEPBEP KOMMYTaTop
y>e nognucaH
Ha 1 rpynny

PucyHok 51. Pexum IGMP Proxy Reporting, Join

KOMMYTATOP

KOMMYTATOP

€ -

€ -

0/1

KAVEHT 1
JOIN GROUP 1

_ KJNEHT 2
JOIN GROUP 1

KIAVIEHT 1

KITMEHT 2

KITMEHT 1

KITMEHT 2

Mpw nonyyeHun IGMP Leave OT KnMeHTa KOMMYTaTOP OTK/IHOYAET MepechIsky
Multicast-Tpaduika KNMeHTy (Cpasy Xe Uan CrycTsa HEKOTOPOe Bpems, B
3aBUCMMOCTU OT pexxnma Fast Leave Ha nHTepdelice knmeHTa). OTnpaska IGMP
Leave Ha cepBep OT /LA KOMMYyTaTopa byAeT npousBeseHa ToNbKO B TOM C/ly4ae,
eCNnN HN OAVH U3 K/INeHTOB He NojnucaH Ha 3TOT KaHar.
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CxeMa paboTbl KOMMyTaTOpa B pexunme IGMP Proxy Reporting npu otnncke
KNVIEHTOB:

0/1

KIAVEHT 1

A
'
'
'
'
'
'

'
'
'

KOMMYTATOP
MULTICAST
CEPBEP
[ ]
]
0/2 KNIEHT 2
KOMMYyTaTop
eLlé noanuncaH €- - KIVERT 1 KIVIEHT 1
MULTICAST Ha 1 rpynny LEAVE GROUP
CEPBED KOMMYTATOP
KOMMYTATOP KNIVIEHT 2
<= " LEAVE GROUP 1 <~ " EAVE GROUP 1 KAWEHT 2

PricyHok 52. Pexxum IGMP Proxy Reporting, Leave

Takxxe MeHAeTcA peakLya KoMMmyTaTtopa Ha naketol IGMP Query. Npn nonyyeHun
TaKoro nakeTa c cepBepHOro nHTepderica KOMMyTaTop CaMOCTOATEIbHO OTBeYaeT
Ha HNX Ha OCHOBaHUW MOAMNCOK KNVEHTOB, CYLLECTBYHOLLMX B AaHHbLIA MOMeHT. 514
COBMECTUMOCTU CO CTapbIMW NPUCTaBKamMu 1 06opyAoBaHMeM nakeTbl Query Takxe
nepechbIIaloTCa KANeHTaM.
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Cxema paboTbl KOMMyTaTOpa B pexume IGMP Proxy Reporting npv nonyyeHun
IGMP Query ¢ cepBepHoro nHtepdeiica:

0/1

— QIVIEHT 1
—
N _ >
< ________
[ ]
E— KOMMYTATOP
MULTICAST
CEPBEP
]
G
0/2 KIMEHT 2
QUERY - - - - - > QUERY - - - - > KIMEHT 1
Mg;lBCEAPST commyTatop | <OMMYTATOP
- - JOIN QUERY = - = - > KIVEHT 2

PrcyHok 53. Pexxum IGMP Proxy Reporting, Query
Lar 1. basoBas HacTpoiika IGMP Snooping

Ansa Toro, 4To6bI akTVBMPOBaTL pexunM IGMP Proxy Reporting Ha KOMMyTaTope,
Heobxoanmo HactpouTb IGMP Snooping Ha nHTepderice nam Ha VLAN.
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B npumepe Huxe IGMP Snooping BktoueH Ha AByx nHTepdericax (0/1 n 0/2), Takxe
yKa3aH oAuH cepBepHbIl nHTepderic (0/8):

(als_sw) #configure

(als_sw) (configure) #set igmp

(als_sw) (configure) #interface 0/1-0/2

(als_sw) (configure) (interface 0/1-0/2) #set igmp

(als_sw) (configure) (interface 0/1-0/2) #set igmp fast-leave
(als_sw) (configure) (interface 0/1-0/2) #exit

(als_sw) (configure) #interface 0/8

(als_sw) (configure) (interface @/8) #set igmp mrouter interface
(als_sw) (configure) #exit

(als_sw) #exit

LWar 2. BkntoveHue pexxmma IGMP Proxy Reporting

[na BkoYeHns peXnMma ncnosib3yeTcda KoMaH4a:

(als_sw) #configure
(als_sw) (configure) #set igmp proxy-reporting

LWar 3. HacTtpoiika Source IP gnsa ynpasnsowmx naketos IGMP

B pexwvnme IGMP Proxy Reporting komMmyTaTtop byAeT OTnpasBAsaTh yrpasastoLme
naketbl IGMP oT cBOero nmeHu, 1o ectb co csonm MAC-agpecom n IP-agpecom.

HasHaunTb apyron Source IP-agpec, OTAnYHbIN OT cobcTBeHHOro IP-agpeca
KOMMYTaTOpa, MOXHO KOMaHAO0M:

(als_sw) #configure
(als_sw) (configure) #set igmp proxy-reporting source-ip 172.17.1.10

B atom cnyyae Source IP-aapec ynpasnsawowmx IGMP-nakeToBs, oTrnpaBasgeMbIX
KOMMYyTaTopom, byzeT paseH 172.17.1.10.
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15.3 MprMepbl TUNOBBLIX HAaCTpPoeK

MNprBegeM npnmMepbl HacTpoek IGMP Ha 28-nopTtoBom kommyTaTope AJTICMTEK.
MepBble 24 nHTepdeiica (0/1-0/24) byaem cumtatb abOHEHTCKMMU, TO eCTb TeMi
NHTepdericaMu, 3a KOTOPbIMY PacrosioXXeHbl aboHeHTbl. MIHTepdeicel 0/25-0/28
byAeM cunTaTb CepBepPHbIMU UHTepderncamm, 3a KOTOPbIMU HAaXOAUTCA
BblLLeCTOsLLLEee 06bopyAoBaHuMe.

Mpumep HacTpoiikm IGMP Snooping Ha UHTepdenicax

B npnMepe HmxXe geMoHCTpupyeTca HacTpoika IGMP Snooping Ha nopTax.
Multicast-tpaduk nget Kk aboHeHTam B 10 1 20 VLAN 1 fOCTyrneH TONbKO TeMm
aboHeHTaM, KoTopble ABHO 3anpocuan multicast-rpynnel B 311x VLAN no
npotokony IGMP.

Konurypauus:

vlan database

vlan 10,20

exit

configure

mcast_vfm 10 forward_registered
mcast_vfm 20 forward_registered
set igmp

interface 0/1-0/24

set igmp

vlan participation include 10,20
vlan tagging 10,20

exit

interface 0/25-0/28

vlan participation include 10,20
vlan tagging 10,20

set igmp mrouter interface

exit

exit

Mpumep HacTpoiikm IGMP Snooping Ha VLAN
B npumepe feMoHCTpupyeTca HacTporika IGMP Snooping Ha VLAN. Multicast-

Tpaduk nget Kk aboHeHTam B 10 VLAN v 20CTyrneH TO/IbKO TeM aboHeHTaM, KoTopble
ABHO 3anpocunu multicast-rpynnel B 3ToM VLAN no npotokony IGMP.
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Konurypauus:

vlan database

vlan 10

set igmp 10

exit

configure

mcast_vfm 10 forward_registered
set igmp

interface 0/1-0/24

vlan participation include 10
vlan tagging 10

exit

interface 0/25-0/28

vlan participation include 10
vlan tagging 10

set igmp mrouter 10

exit

exit

Mpumep HacTpoiikm IGMP Querier

B npumepe npuBeaeHbl HacTpolkn IGMP Querier. CoobuieHus "IGMP General
Query" oTCbINatOTCA C MHTEepBaJioM 65 cekyH/, Ha nHTepdericel 0/1-0/24 B 10 VLAN.
B kauecTBe IP-agpeca nctouHmnka B coobuieHunsax "IGMP General Query" ykasaH
agpec 172.17.1.2.

Konurypauus:

vlan database

vlan 10

set igmp querier 10

exit

configure

set igmp querier

set igmp querier address 172.17.1.2
set igmp querier timer expiry 65
interface 0/1-0/24

vlan participation include 10
vlan tagging 10

exit

exit
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15.4 TunoBble BONPOCHI N OLLNGKN

B: B KOHbUrypaumm otobpaxaercs koMaHaa "set igmp mvr 1". BkaroueH nu
mMexaHv3m MVR?

O: Hert, He Bk/toYeH. JJaHHada komaHaa 3agaet MVR VLAN, ana BknroyeHns
MexaHu3Ma Tpebyetca fo6aBUTb KOMaHAy "set igmp mvr".

MNprmep: MVR otkntoyeH, B kadectBe MVR VLAN ykasaH VLAN 1 (cocTosaHuMe no
YMOIYaHWIO).

KoHurypaumsa byaeT Takon:

configure
set igmp mvr 1
exit

MNprmep: MVR BkntoueH, B kayectee MVR VLAN yka3aH VLAN 1.

configure

set igmp mvr
set igmp mvr 1
exit
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'MABA 16. PPPOE INTERMEDIATE AGENT

16.1 BBegeHue B PPPoOE

PPPoE (Point-to-point protocol over Ethernet) — ceTeBO NPOTOKO KaHa/IbHOrO
YPOBHS Nepegaun kagpos PPP yepes Ethernet. CtaHzapT PPPOE onvcaH B
fokymeHTe REC 2516.

B npouecce yctaHoBneHus PPPoE-ceccun (PPPOE Discovery, PPPOED) knneHT 1
cepBep 06MeHMBAKOTCA CIeAyroLWMK NakeTamu:

* PADI (PPPoE Active Discovery Initiation) — oTnpaBnsgeTca KINEeHTOM 4SS
0bHapyxeHus Bcex A0CTyrnHbIX PPPOE-cepBepoOB B pamMKkax cetu;

* PADO (PPPoE Active Discovery Offer) — oTnpaBnsieTcss cepBepoM B OTBeT Ha
PADI, aBnaeTcsa npeA/soXeHeM YyCTaHOBUTL CeCCUIO C aHHbLIM CepBEepOM;

* PADR (PPPoOE Active Discovery Request) — oTrnpaBaseTcs KJINeHTOM
onpegeneHHoMy PPPoE-cepBepy 419 yCTaHOBNEHWA ceccuu;

* PADS (PPPoOE Active Discovery Session-confirmation) — otnpaBnsieTcs
cepBepomM B oTBeT Ha PADR knneHTa, ABNFeTCH NOATBEPXAeHNEM
yCTaHOB/IEHUS Ceccunu;

* PADT (PPPoE Active Discovery Termination) — oTnpaBnseTcd cepBepomM Ui
KIMEHTOM, NHGOPMUPYS APYryHo CTOPOHY O 3aBepLUEHN CeCCUN.

PPPoE Snooping

PPPOE Snooping — ¢yHKLUMA KOMMYTaTOpPa, NpeAHasHauYeHHasa A5 3alUTbl OT aTak
C ncnosis3oBaHmem npotokosa PPPoE. PPPOE Snooping no3sonser 3alnTnTb
KAVeHTa OT Nony4vyeHns agpeca oT HeHazexHoro PPPoE-cepsepa. Ana KOppekTHOW
paboTbl PPPOE Snooping nHTepdeincsl KoMMyTaTopa AeNsaTca Ha ABe rpynnbl —
foBepeHHble (U trust) n HegoBepeHHble (untrust). MNpy HacTpolike KOMMyTaTopa
AOBepeHHbIMY UHTepdencamMmm NPUHATO CYUTATb MHTepENChl, 38 KOTOPbIMU
HaxoauTca fjoBepeHHbI PPPoE-cepBep. OcTanbHble NHTepdercbl CHUTarOTCS
HefoBepPeHHbIMU.

PPPOE Snooping obpabatbiBaeT ToNbko PPPOED-nakeTbl, KOTOPbIMU OOMEHMBAKOTCA
PPPoE-cepBep 1 KnneHT.
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Mprmep paboTbl PPPOE Snooping n3obpaxeH Ha cxeme Huxe:

0/1 untrust

0/25 trust

KIMEHT
<€ - -VLAN100- - -

KOMMYTATOP

PPPoE CEPBEP

0/2 untrust

D
HE/IOBEPEHbIV
PPPoE CEPBEP

PncyHok 54. Cxema paboTtbl PPPOE Snooping

1. KnneHT oTnpasnsieT 3anpoc PADI ana o6HapyxeHnsa 4OCTynHbIX PPPOE-
cepBepoB.

2. OTnpasneHHbIn KNeHToM 3anpoc PADI sBnseTca WMpoKoBeLLaTebHbIM,
Ho 6narogapst PPPoE Snooping oH He nonagaeT Ha HejoBepeHHbI PPPOE-
cepsep 3a UHTepdeincom 0/2, a nepeHanpasBiseTca Ha AOBEPEHHbI
nHTepderic kommyTtaTopa 0/25.

3. KnneHtckunin 3anpoc PADI goxoanT Ao goBepeHHoro PPPoE-cepeepa. Cepep
OoTBeYaeT Ha Hero, nocse 3Toro ycraHasnmeaetca PPPoE-ceccus ¢
Jl0BEpPeHHbIM CEPBEPOM.

PPPoE Intermediate Agent

PPPOE Intermediate Agent npegHa3HayeH ansa naeHTurKaumm kaHana Aoctyna
aboHeHTa. JokymeHT TR-101 npeanaraet UCNonb30BaTb ero Ans nomowy BRAS B
aBToOpM3aLMM aboHeHTa NPy OpraHM3aLumn YpoBHS AoCTyna no npoTtokony PPPOE.

PPPOE IA nepexBaTbiBaeT c/ly>KebHble NakeTbl, KOTOPbIMU KINEHT 1 cepBep (BRAS)
obMeHMBaTCA B npoLiecce yctaHoBneHna PPPoE-ceccun. NaeHTrndmkaums kaHana
A0CTYyNa OCyLLLeCTBAATCS NPY MOMOLLW fobaB/ieHns onpejeneHHOoro Tera (onumm)
B nakeTbl, oTnpaBnsemsble knneHToMm (PADI, PADR), Ha 6a3e KoTopbix BRAS moxeT
aBTOPM30BaTb WM HET 3anpallunBaoLLLero 4OCTYN KJANeHTa.
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OTBeThl, oTnpasBnsemsble cepeepom (PADO, PADS), a Takke nakeT, COOOLLAIOLLINT O
3aBepLueHnmn ceccnm (PADT, oTripaBnseTtca v KAveHToM 1 cepsepom) rno TR-101 He
AOJKHbI Cofilep>aTb aHHOro Tera. Ho ecnu Ter nNo Kakrm-To NpnymHam
NPUCYTCTBYET, KOMMYTaATOP YAANNT €ro 13 nakeToB. KnneHTy He A0/1XXHa nonactb
NHPopmaLmsa 06 opraHM3aLm YpoOBHS AOCTyNa NpoBanjepa.

TR-101 npeanaraet ncnonb3oBaTb Ter 0x0105 (Vendor-Specific) c Vendor ID
0x00000DE9 (ID opraHmsaumm DSL Forum). Ter cogepXuT 2 nons:

* Agent Circuit ID — npov3BonbHas CTpoKa, Kak NpasBw/Io, cogepKallas
onncaHne nHTepderca, K KOTOPoMy MOAK/IH0YEeH aboHEeHT;

* Agent Remote ID — npoun3Bo/sibHaga CTpoOKa, Kak NpaBw/o, onpeaensatoLlas
cam y3en goctyna.

16.2 Hactpouka PPPoOE Snooping Ha KomMyTaTopax
ANCnTEK

Cnyx6a PPPOE Snooping HacTpavBaeTcs B HeCKO/IbKO LWaros. [pexae Bcero
HeobX0AMMO BKAKOUNTL rN106anbHO CNyx0by, 3aTeM Ha3zHaunTb Cnyxbe Homepa
VLAN, B KOTOpbIX HeE0b6X0AMMO cieauTb 3@ PPPOE-Tpadumkom. MNocne aToro
HeobXxoAMMO yKa3aTb AOBepPeHHbI MHTepdeic, 3a KOTopbIM HaxoanTcs PPPOE-
cepep. [loBepeHHbIX NHTepdencoB MOXeT bblTb HeCKO/IbKO. Bce ocTanbHble
NHTepdeincel byAyT CHNTATLCA HeJoBepeHHbIMU (untrust), JONOHUTENbHAS
HacTpomnka HeJoBepeHHbIX MHTepdencoB Ha KOMMyTaTope He TpebyeTcs.

Uepes He0BepeHHbI NHTepdenc KOMMyTaTopa MOryT MPOXOANUTL TONbKO

KnneHTckmne PPPoE-nakeTbl (PADI, PADR, PADT). 3Tu nakeTbl 6yAyT HanpasieHb!
TONIbKO Ha AOBEPEHHble UHTePpEenChI.

MowaroBas HacTpoiika PPPoE Snooping
LWar 1. MpeaBapuTenbHble HACTPOMKN KOMMYyTaTopa

Co3pgaHne VLAN 100:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 100
(als_sw) (Vlan) #exit
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Hactpoiika VLAN 100 Ha KnneHTCKUX nHTepdercax:

(als_sw) #configure

(als_sw) (configure) #interface 0/1-0/2

(als_sw) (configure) (interface ©/1-0/2) #vlan participation include 100
(als_sw) (configure) (interface 0/1-0/2) #vlan pvid 100

(als_sw) (configure) (interface 0/1-0/2) #exit

(als_sw) (configure) #exit

Hactporika VLAN 100 Ha cepBepHOM nHTepdelice:

(als_sw) #configure

(als_sw) (configure) #interface 0/25

(als_sw) (configure) (interface ©/25) #vlan participation include 100
(als_sw) (configure) (interface 0/25) #vlan tagging 100

(als_sw) (configure) (interface 0/25) #exit

(als_sw) (configure) #exit

LWar 2. BkitoueHue cny>k6bl PPPOE Snooping Ha ycTpoiicTBe

ANna BKAOYEHWS Cy>K6bl NCMONb3YeM KOMaHAy:

(als_sw) #configure
(als_sw) (configure) #pppoe
(als_sw) (configure) #exit

LWar 3. 3agaHue VLAN, Ha KoTopbIX BK/toYeH PPPOE Snooping

[anee, ykasbiBaeM OAMH UM HeCcKobkKo VLAN, Ha KOTOPbIX A0/XKHA 6bIThb
BK/ItOUeHa cnyxb6a PPPOE Snooping:

(als_sw) #configure
(als_sw) (configure) #pppoe 100
(als_sw) (configure) #exit
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B npumepe PPPoOE Snooping BkitoyaeTtcd Ha VLAN 100. MoxeT 6bITb yKa3aHO
Heckonbko VLAN.

Lar 4. HasHaueHne aoBepeHHbIX MHTepdeiicoB ansa PPPoE Snooping

Ansa ykasaHUsi JO0BepeHHOro nHTepdeiica HyXXHO BbIMOMHUTbL KOMaHAY:

(als_sw) #configure

(als_sw) (configure) #interface 0/25

(als_sw) (configure) (interface ©/25) #pppoe trust
(als_sw) (configure) (interface 0/25) #exit
(als_sw) (configure) #exit

B npumMepe nHtepdeiic 0/25 nepeBoAnTCA B COCTOAHME foBepeHHOoro ana PPPoE
Snooping. JoBepeHHbIX NHTepPencoB MOXET HbITb HECKOJIBKO.

Mocne onvcaHHbIX BbilLe LWaroB KOHGUrypauust KOMMyTaTopa byaeT cneytoLLeil:

(als_sw) #show running-config
vlan database

vlan 100

exit

configure

pppoe

pppoe 100

interface 0/1

vlan pvid 100

vlan participation include 100
exit

interface 0/2

vlan pvid 100

vlan participation include 100
exit

interface 0/25

vlan participation include 100
vlan tagging 100

pppoe trust

exit

exit
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MpocmoTp cepBepoB

KommyTaTop coxpaHsaeT gaHHble 0 BcexX cepBepax PPPOE, ¢ KOTOPbIMU K/IMEHTbI
obmMeHwmBarTCa coobLeHmnsamMu. Cnncok PPPOE-cepBepoB MOXHO NOCMOTPETb
cnezyrouLen KOMaHAOM:

(als_sw) #show pppoe servers
MAC Address Interface VLAN ID

00:13:AA:00:00:01 0/25 100

B aaHHOM npumMepe 3a nHTepdeinicom 0/25 HaxoanTca cepep ¢ MAC-agpecom
00:13:AA:00:00:01.

16.3 Hactpouka PPPoOE IA Ha kommyTaTopax AJICUTEK

Cnyx6a PPPOE IA paboTtaeT coBmecTHO ¢ PPPOE Snooping n HacTpavBaeTcs B
HeCKOJIbKO LWaroB. MNMpexje Bcero Heo6xoAnMo BKIKOUNTE rnobansHO PPPOE
Snooping, 3aTeM Ha3HaunTb ciyk6e PPPoE Snooping Homepa VLAN, B KOTOPbIX
HeobxoAMMOo cneauTb 3a PPPOE-Tpagukom. Mocsie 3Toro HeobxoAnMMo ykasaTb
AOBEpPeHHbIN nHTepdelc, 3a KoTopbIM HaxoanTca PPPOE-cepeep. 3aTtem
HeobxoAMMO BKIUUTb rnobansHO PPPOE IA 1 HacTpouTb dopMaTHble CTPOKU ANs
noaonuuin circuit-id n remote-id.

NowaroBasa HacTpouka PPPoOE IA

PaCCMOTpI/IM HaCTpOMKy Ha rnpumnMepe I'IpOCTOI7I CXeMbl:

0/25 trust 0/1 untrust

|

|

|

el o . _\[ANT00- - - \aa | € - - - - - - -

- -
G

[ - KAVEHT

KOMMYTATOP

PPPoE CEPBEP
PucyHok 55. YnpouieHHasa cxema Ans nantoctpaymm pabotsl PPPOE 1A
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LWar 1. MpeaBapuTenbHble HACTPOMKM KOMMYyTaTopa

CozpaHune VLAN 100:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 100
(als_sw) (Vlan) #exit

Hactpoiika VLAN 100 Ha knneHTCKOM UHTepdeiice:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #vlan participation include 100
(als_sw) (configure) (interface 0/1) #vlan pvid 100

(als_sw) (configure) (interface 0/1) #exit

(als_sw) (configure) #exit

Hactpovika VLAN 100 Ha cepBepHOM nHTepderice:

(als_sw) #configure

(als_sw) (configure) #interface @/25

(als_sw) (configure) (interface ©/25) #vlan participation include 100
(als_sw) (configure) (interface ©/25) #vlan tagging 100

(als_sw) (configure) (interface 0/25) #exit

(als_sw) (configure) #exit

War 2. HacTtpoliika cny>x6bl PPPOE Snooping Ha ycTpoiicTBe

FnobanbHoe BkAtOUeHe cnyxbbl PPPOE:

(als_sw) #configure
(als_sw) (configure) #pppoe
(als_sw) (configure) #exit
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Hactpoiika paboTbl cnyx6bl PPPOE B onpegeneHHbix VLAN:

(als_sw) #configure
(als_sw) (configure) #pppoe 100
(als_sw) (configure) #exit

YKa3zaHuve A0BepeHHOro nHTepoerica:

(als_sw) #configure

(als_sw) (configure) #interface 0/25

(als_sw) (configure) (interface ©/25) #pppoe trust
(als_sw) (configure) (interface 0/25) #exit
(als_sw) (configure) #exit

War 3. Fno6anbHoe Bk4YeHue PPPoE IA

Ana rnobanbHoro BkatoveHUst PPPOE |A He06X0A1MO BbINMOIHUTE KOMaHAy:

(als_sw) #configure
(als_sw) (configure) #pppoe frmtstr enable
(als_sw) (configure) #exit

LWar 4. HacTtpoiika ¢opMaTHbIX CTPOK Ana noneii PPPoE IA

Hactporika nogonumu circuit-id BbINONHAETCH KOMaHZAOW:

(als_sw) #configure

(als_sw) (configure) #pppoe frmtstr "SomeStringWithLexems"
(als_sw) (configure) #exit
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Hactpoiika nogonunu remote-id BbINONHAETCH KOMaHAO:

(als_sw) #configure
(als_sw) (configure) #pppoe remoteid "SW1"
(als_sw) (configure) #exit

Mocne onMcaHHbIX Bbille HAaCTPOeK KOHGUrypauus kKommyTatopa byzet
cnesyroLen:

vlan database

vlan 100

exit

configure

pppoe

pppoe 100

pppoe frmtstr enable

pppoe frmtstr "SomeStringWithLexems"
pppoe remoteid "SW1"

interface 0/1

vlan pvid 100

vlan participation include 100
exit

interface 0/25

vlan participation include 100
vlan tagging 100

pppoe trust

exit

exit

JNlekcembl

N5 BOSMOXHOCTY 3aaH1s NPOU3BO/IbHbBIX CTPOK MOAOMLMIA UCNONb3yeTCs
MexaHu13M nekceM. Slekcema — 3T0 cneLmanbHbli HAbop CMBOJIOB, KOTOPbIE MNpPY
BCTaBke GOPMATHOWN CTPOKM B NakeT byAyT 3aMeHeHbl Ha HEKOTOpOoe peasibHoe
3HauyeHue, cneunPuyHoe ANa JaHHOro NakeTa M kKoMmyTtatopa. C MOMOLLbHO
neKceM B NakeT MOXHO MOMeCTUTb HEKOTOPY MHOpMaLMIo AN cepBepa, Ha
OCHOBAHWY KOTOPOW OH CMOXET NPUHATL peLleHre no o6paboTke AaHHOro NnakeTa.
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B popMaTHbIX CTPOKax JOMyCcKaeTcs MCNoib30BaTh NevaTHble cumBonbl ASCII
(0x20-0x7e), 3a UckoYeHneM CMMBOA ABOMHbIX KaBblvekK (") 1 06paTHOro cieLla

(\):

1#$%8#38; ' ()*+,-./
0123456789: ;<=>?
@ABCDEFGHIJKLMNO
PQRSTUVWXYZ[]A_
“abcdefghijklmno
pgrstuvwxyz{|}~

CumBony "$" Npm 3TOM OTBOAUTCHA PONb CNYXEH6HOro, OH NCNO/b3YeTCs ANSA
0603HauveHns nekceM. JlekceMbl HAUMHAKOTCA CO CyXKebHoro cmmeona "$", fanee
MOXeT NATN MOANDUKATOP ANNHBI (Heoba3aTenbHbI NapaMeTp), Noc/e Yero naet
cumBon (bykBa), o603Havarowasa nekceMy. CnmMcok nekcem nprBeseH Hxe.
MoaundurkaTtop ncnonb3yeTcs AN 3ajaHNs paspsafHOCTY 3HaueHus. Mpy 3ToM
HefoCTaroLMe pa3pssbl LONOMHATCA BeAyLLMN HYNSAMN.

JonycTrmo ncrnonb3oBaHue TobKO 0 B KauecTBe BeAyLLero CMMBoA U AINHbI OT 1
A0 9. ChegoBatenbHo, fonycTnmMble MogudurkaTopbl — oT 01 go 09. MoanrkaTtop
01 npupaBHMBAETCHA K OTCYTCTBUIO MoAVdurKaTopa. Micnonb3oBaHue Mmoagndurkatopa
NoAAepXnBaeTcs He BCeEMU JIeKCeEMaMU, AN KaXA0M N3 HUX MOAAEPXKKA yYKa3aHa
WHAUBWAYANIbHO.

B cnyuae, ecnn MoandurkaTop NpUMeEHeH K HernoAAep>K1BatoLLLel ero nekceme, oH
NUrHopUpyeTCcs 1 Nekcema byaeT BbiBejeHa 6e3 yyeTa MogudukaTopa. B ciyyae,
eC/IN KONMYEeCTBO BeAyLLNX Hynel, 3ajaHHoe MoAndLrKaTopoM, bonbLue
NoAAEePXVBAEMOro IeKCeMoi, pakTnyeckoe YNCI0 3a4aeTCs BEPXHUM MPesenom,
NoAAEePXNBAEMbIM N1EKCEMOIA.

Ana po6asneHns B opmMaTHYH CTPOKY CaMoro cmmMBeosia "$" ncnonb3yeTcs ero
ABOIHOW BapunaHT "$$".

Mpwn 06paboTKe nekceMbl aHaAM3aTop NAET NocnefoBaTe/IbHO OT npedukca
BNpaBo. ECnn Ha NyTu BCTpeyaeTcs HenoALepXXnBaeMblili CUMBO, JaHHasa "foxHaa"
nekcemMa NrHopupyeTca 1 He NonaAaeT B CTPOKY pe3y/ibTaTa, HaurHasa ¢ npedukca
1 3aKaHUYMBasA CaMUM HeMnoAAepXBaeMbIM CIMBOJIOM.

Taknm obpasom:

* $b — npocTO NponajeT 13 pe3ynbTaTa;
* $\0 (cumBon 0x00) — nNpocTo NponageT U3 pesynbTata;
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* $ (Nnpoben) — NpocTo NponajeT 13 pesynbTaTa;

* $$b — B popMaTHYIO CTPOKY f06aBATCA CMMBOJIbI $b;

* $$v — B dopMaTHYHO CTPOKY A06aBATCA CMMBObI $v;

* abc$ — B popmaTHYO CTPOKY A06aBATCA CMBObI abc.

Huxe npeacrasneH CrnmMcokK 4OCTYMHbIX 1IEKCEM!

* $a — IP-agpec kommyTaTopa (Relay), noactaensetcs B OpMaTHY CTPOKY B
Buge ASCII (192.168.128.21), nogaepxunBaetca mogndukatop ot 07 go 03
($01a..$03a). Hanpuwmep, agpec 192.168.10.1 n $03a gaayT pesynbTat
"192.168.010.001";

* $A — IP-agpec kommyTaTopa (Relay), noactaBnseTcs B GOpMaTHYO CTPOKY B
Buge HEX (COA88015), MmoandurkaTopbl He MOAAEPKMBAKOTCSH, pa3Mep Bcerja
paBeH 4 6anTawm;

* $r — MAC-agpec kommyTatopa (Relay), noacrasnsercs B QOpMaTHYH CTPOKY
B Buge ASCII (00:13:AA:11:22:33), MogndurKaTopbl He NOAAEPKMBAKOTCS,
PaspsAAHOCTL 3/1eMeHTa Bcerja AOMNONHAETCA BeAyLUMU HYNSMU [0 2
CMMBOJIOB, pa3mep Bcerja paseH 17 cumBonam;

* $R — MAC-agpec kommyTaTopa (Relay), noactasnsgetcs B GOPMaTHYH CTPOKY
B BuAe HEX (0013AA112233), MmoandmnKaTopbl He NOALEPXNBAKOTCS, pa3mep
BCerza paBeH 6 banTawm;

* $c — MAC-agpec KnneHTa, NoACTaBnseTCca B GOPMaTHYH CTPOKY B BUAE
ASCII (00:13:AA:33:22:11), moandmnKaTopbl He NOAAEPXNBAKOTCS,
Pa3pafHOCTL 3/1EMEHTA BCera AOMNONHAETCA BeAyLLUMMUN HYNSMU A0 2
CMIMBOJI0B, pa3mep Bcerga paseH 17 cumsonam;

* $C — MAC-agpec knveHTa, noActaBnseTcs B GOpMaTHYo CTPoky B Buae HEX
(0013AA332211), moandumnKaTopbl He NOALEPXMBAKOTCA, pa3Mep BCeraa
paBeH 6 6anTawm;

* $h — hostname KommyTaTOpa, NoACTaBNAETCA B pOPMATHYHO CTPOKY B BUAE
ASCIIl, mogndrkaTopbl He NOALEPXKMBAKOTCS;

* $v — VLAN ID, nogctaBnsietcd B popmaTHyto cTpoky B Buge ASCII, no
YMONYaHUIO BeAyLLMe HYJIN He NCMO/b3YHTCS;

* $V — VLAN ID, noactaBnsietcs B popmaTHyto CTpoky B Buae HEX,
MoandrKaTopbl He NoAAEPXKMBAKOTCA, pa3mep — Bcerga 2 6ainTa
(0000..0FFF);

* $i — <unit>/<slot>/<port>, noactasnseTcs B OpMaTHY CTPOKY B BUE
ASCIIl, MmogndrkaTopbl He NOAAEPXKMBAKOTCH, BeAyLume Hy/In He
NCNONb3YOTCH;

* $u — unit id kommyTaTOpa, BCeraa paseH 0, noacTaBnseTcs B pOpMaTHYHO
cTpoky B Buge ASCIl, no ymonyaHuio BegyLume Hyav He NCronb3yrTCs;

* $U — unit id kommyTaTopa, Bcerga paseH 0x00, noacTaBnseTcs B
dopmaTHyto cTpoky B Buge HEX, MoandumkaTopbl He NOALEPXNBAKOTCS,
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pasmep — Bcerga 1 6anT;

$s — slot id, noactaBnseTca B popmaTHyto cTpoky B Buge ASCII, no
YMOHYaHUIO BeAyLuye HY/IN He NCMONb3YHTCS;

$S — slot id, noacTaBnsieTca B popMaTHYHO CTPOKy B Buge HEX,
MoANDUKATOPbI He NOAAEPXNBAOTCH, pasMep — Bcerga 1 6ainT;

* $p — HOMep VHTepdeiica, NoacTaBnsgeTcs B GOPMaTHYHO CTPOKY B BUAE
ASCIl, no ymonuaHuio BeayLLume Hyan He NCNonb3yrTCs;

$P — Homep nHTepdeiica, NogcTaBnseTca B popMaTHYH CTPOKy B Buge HEX,
MoANDUKATOPbI He NOAAEPXNBAOTCH, pa3Mep — Bcerga 1 6ainT.

MNoacTaHoBKa nekcembl B Buge ASCIl npeanonaraet, 4To B nakeT nonajatoT
LwecTHaALaTepnYHbIe 3HaUYeHUs Kaxaoro cmmeona ns Tabnmubl ASCII. MoactaHoBKa
nekcembl B BUge HEX npegnonaraet, Yto B MakeT rnornagaeTt 3HayeHvie Kak ecTb, B
61HapHOM BUe.

Hanpumep, VLAN 123 MoxeT 6bITb NpeAcTaBieH B ABYX BUAax. O6bIUuHbIN
TekcToBbI BUA: $v — ASCII (3HaueHuns cumsonios "1", "2" 1 "3"), B popMaTHyro
CTPOKy byAeT 3anncaHo 3HayveHme 0x313233, pa3mep 3 6aiTa. CneumanbHblil HEX-
BunA: $V — HEX (123 = 0x7B), B dopMaTHYtO CTPOKY ByZeT 3anncaHo 3HaueHue
0x007B, pa3mep 2 banTa.

JlonyckaeTca ncnonb3oBaTb 06e GopMbl 1eKCeM COBMECTHO B O4HOM ¢OopMaTHOM
cTpoke. JjonyckaeTcss KOMOUMHMPOBaTL fiekceMbl B GOPMaTHOM CTPOKe
NPOM3BOJIbHbIM 06Pa30M, B TOM YMC/Ie UCMOb30BaTh 0b6blYHble ASCII-CMMBObI
BMeCTe C JlekceMaMu B NPOov3BOJIbHOM BUje.

ObpaTtnTe BHUMaHWe, YTO A/IHa GOPMAaTHOM CTPOKM Kak NPaBuIo MeHblLLe
pe3ynbTaTa NpeobpasoBaHusa. KopoTkas nekcema $i (2 cMMBOIa) Ha BbIXOZE MOXET
6bITb Npeocbpa3oBaHa B cTpoky 0/0/12 (6 cumBonioB). Ecnu gocTrxeHne
MaKCUManbHOM ANNHBI GOPMATHOM CTPOKM MPOUCXOANT Ha y4acTke Mexay
nekceMamu (cpesm 06bIYHbIX CIMBOOB), AaNbHelLas obpaboTka GopMaTHOM
CTPOKM npekpallaeTcs. B nrobom cnyyae, B nakeT nonagaeT TO/IbKO YCMeLHO
obpaboTaHHasa Yactb GOPMaTHOM CTPOKMU.

MakcmanbHas annHa GopMaTHOM CTPOKW paBHa 64 CMBONAM.
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'MABA 17. DHCP SNOOPING

17.1 BBegeHune B DHCP

DHCP (aHrn. Dynamic Host Configuration Protocol) — npoTokos, No3BONSOLWIA
XOCTaM CeTn aBTOMaTUYecK NoayyaTtb ceTeBble HAaCTPOMKM, HeObXoAnMble AN
pabotbl B ceTn TCP/IP. CtaHgapT DHCP onuncan B REC 2131.

Coob6uwieHuns npotokosia DHCP

O6MeH coobLLeHVAMY MexXay KnneHToM 1 cepsepoM DHCP 06bIYHO MHULMKpPYeTCS
KNMeHTOoM. Toc/ie NosyyeHus ceTeBblX HACTPOEK KJIMEHT U CepBep NPOAO/IKAKOT
06MeHMBATLCA COOBLLEHVSAMY, OBHOBAA CeTeBble HAaCTPOMKU, Tak Kak aApec rno
npotokony DHCP BblgaeTca cepBepoM Ha onpejeneHHoe Bpems.

DHCPDISCOVER — oTnpaBnsieTca KANeHTOM A58 O6Hapy>eHWs BCexX
AocTtynHbix DHCP-cepBepoB B ceTy;

DHCPOFFER — oTtnpaBnsetcs cepsepom B oTBeT Ha DHCPDISCOVER,
npeanaras NPUHATL CeTeBble HACTPOWMKK OoT gaHHoro DHCP-cepBepa;
DHCPREQUEST — otnpasnseTca KiveHToM onpegeneHHomy DHCP-cepeepy
[N1A 3arpoca ceTeBbIX HACTPOeK;

DHCPACK — oTnpasnseTtcs cepsepoM B oTBeT Ha DHCPREQUEST knveHTa,
ABNAETCH NOATBEPXKAEHVIEM MepesaHHbIX CETEBbIX HAaCTPOeK;
DHCPDECLINE — oTnpaBnsieTcs B C/iydae, eC/iv yKa3aHHbI ceTeBOW ajpec
y>e ncrnonb3yeTcs. MNocsie 3Toro coobLLeHna NpoLecc 3anpoca agpeca
A0/KeH OblTb NOBTOPEH KAVEHTOM CHavana;

DHCPNAK — oTnpaBnsaeTca cepBepomM B C/lyyae, eciv HasHaveHue
nepesaHHbIX CeTeBbIX HACTPOeK HEBO3MOXHO. ocne 3Toro coobLleHus
npouecc Noay4vYeHns HaCTPOeK AOJIXXeH 6biTb MOBTOPEH;

DHCPRELEASE — oTnpaBnseTcs KAVEeHTOM B C/lyyae, e/l OH 0CBOboXAaeT
3aHMMaeMblin agpec. lMpouecc nonyyeHns MoxeT bbITb MOBTOPEH;
DHCPINFORM — oTnpasndeTca KIMEeHTOM A8 MONYyYeHUs OT cepBepa
AOMOJIHNTENIbHbBIX HACTPOEK CETU.
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[Mpouecc nonyyeHns ceTeBblX HAaCTpoeK no npotokony DHCP:

Y I DHCPDISCOVER= = = = = = = = = = = = -
-------------- DHCPOFFER = = = = = = = = = = = = = >
prcP KAVIEHT
CEPBEP | €------------ DHCPREQUEST - = = = = = = = = = = - -
-------------- DHCPACK- = = = = = = = == = = = = >

PncyHok 56. TnoBoM npoLecc nosiydeHns ceTeBblX HacTpoek no npotokoay DHCP

DHCP Snooping

DHCP Snooping — cnyx6a koMMyTaTopa, NpejgHa3HayeHHas 415 3aLlnTbl OT aTak C
ncnonb3osaHmeM npotokona DHCP. DHCP Snooping no3sonseT 3alnTUTb KINeHTa
OT NoJly4YeHns ajpeca oT HeHagexxHoro DHCP-cepsepa. A5t KOppekTHOM paboThl
DHCP Snooping nHTepdeiicsl KOMMyTaTopa AENATCA Ha ABe rpynrbl — AOBEpPEeHHble
(trust) 1 HegoBepeHHbIe (untrust). Mpy HacTporike KOMMyTaTopa JOBEepPEHHbIMU
NHTepdencaMm NPUHATO CUMUTaTb NHTepdenChbl, 38 KOTOPLIMU HaXOANTCA
posepeHHbI DHCP-cepep. OcTanbHble MHTepderCbl CHUTAOTCH HeJ0BEePEHHbBIMU.

Mprmep paboTel DHCP Snooping nsobpaxeH Ha cxeme Huxe:

0/1 untrust

0/25 trust
[ ]
___ o KNNEHT
m—el < - -VLAN 100- - - MAC 11:12:13:14:15:16
- IP 88.147.23.16
[ ]
— KOMMYTATOP S
DHCP CEPBEP — |
L |

0/2 untrust

(]
HE/ZIOBEPEHbIV
DHCP CEPBEP

PucyHok 57. Cxema pabotel DHCP Snooping
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1. KnueHT otnpasnseT 3anpoc DHCPDISCOVER gnsa o6HapyXXeHNsa fOCTYMHbIX
DHCP-cepBepoB.

2. OTnpasneHHbI kineHToM 3anpoc DHCPDISCOVER saBnsetca
LUMpOoKoBeLLaTe/ibHbIM, HO 6narogapsa DHCP Snooping oH He nonajaeT Ha
HegoBepeHHbI DHCP-cepBep 3a nHTepdericom 0/2, a nepeHanpasnseTcs
Ha foBepeHHbIN nHTepderic kommyTtaTopa 0/25.

3. KnneHtckuin 3anpoc DHCPDISCOVER poxoanTt fo sosepeHHoro DHCP-
cepsepa. CepBep oTBEYAET Ha Hero, rnocJie 3Toro KANeHT NojlyyaeT ceTeBble
HaCTPOMKMN.

DHCP L2 Relay

DHCP L2 Relay — 370 nepecblika DHCP-nakeToB ¢ gobaBneHnem nHdbopmMauumm o
K/IIeHTe, 3anpocmBLLEM CeTeBble HACTPOMKN, U1 O CAMOM KOMMYTAaTope,
npuHaswero DHCP-nakeTsl, B BUAe cneumanbHom onuum npotokona DHCP, Option
82. Nonyums DHCP-3anpoc c onuuein 82, DHCP-cepBep CMOXET NPUHATL peLleHune
O Bblfaye ceTeBbIX HACTPOEK KJINEHTY Ha OCHOBAHWN JOMO/IHUTEIbHON
nHpopmaumm ns noner onumm 82 DHCP-nakeTta. DHCP L2 Relay moxeT paboTtaTb
Kak He3asucmmo ot DHCP Snooping, Tak 1 coemecTtHo. CtaHaapT onvcaH B REC
3046.

DHCP onuus 82 coctouT U3 ABYX NOAOMNLNN:

¢ Circuit ID — npoun3Bo/ibHasA CTPOKa, COAEPXUT OMrcaHue KIneHTa,
3anpocuBLLEero ajpec;

* Remote ID — npousBosibHada CTpoka, onucbiBarowas DHCP-peTpaHcnarTop,
NPUHABLUMIA 3aNpoC KANeHTa.

DHCP IP Source Guard

IP Source Guard — cnyxb6a KOMMyTaTOpPa, C MOMOLLIHO KOTOPOIW orpaHunymBaeTcs IP-
Tpaduk Ha NHTepdencax. Tpaduk PunbTpyeTCcs Ha OCHOBAHWN TabANLbl KTUMEHTOB
DHCP Snooping n Tabnuue ctatnyecknx NnprBa3ok. Tabamua npruBAa30K 06bIYHO
yCTaHaB/NBAaET COOTBETCTBME Mexay IP-agpecom, Homepom nHtepderica, MAC-
agpecoM 1 VLAN ID. IP Source Guard no3sosisieT NnpeoTBpaTUTb CUTYaLuto, Koraa
3/10yMbILLJIEHHVIK BbIAAET Ceb5 3a KAveHTa Npuv NoMoLLM noameHsl IP-agpeca, TeM
CaMbIM nepexBaTtbiBas TPaduK, NpeAHasHaYeHHbIN KINEHTY.
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17.2 Hactpouka DHCP Snooping Ha KoMmMyTaTopax
AJICNTEK

Cny>xx6a DHCP Snooping HacTpavBaeTcs B HeCKOJIbKO LaroB. MNMpexae Bcero
HeobX0AMMO BKAKOUNTL rN106anbHO CNyx0y, 3aTeM Ha3zHaunTb Cnyxbe Homepa
VLAN, B KOTOpbIX HeobxoanMo cneamntb 3a DHCP-Tpadukom. Mocne aToro
HeobXxoAMMO yKa3aTb AOBEPeHHbI MHTepdeic, 3a KOTopbIM HaxoamTca DHCP-
cepBep. [loBepeHHbIX NHTepdeNcoB MOXET bblTb HECKO/IbKO. Bce ocTanbHble
nHTepderncel byayT CHNTATbLCA HefoBepeHHbIMY (untrust), JONONHUTENbHAS
HacTpomnka HeJoBepeHHbIX MHTepdencoB Ha KOMMyTaTope He TpebyeTcs.

Yepes HeZoBepPeHHbI UHTepdenc KOMMYTaTopa MOTryT NPOXOANTb TONbKO
knneHtckme DHCP-nakeTbl. 3TW nakeTbl 6yAyT HanpasaeHbl TONIbKO Ha A0BEPEeHHble
nHTepdelicel. Nocne oTBeTa cepBepa Ha KJIMEHTCKNI 3anpoc agpeca KINeHT
nonyumt no DHCP Bce HeobxoaMble ceTeBble HAaCTPOVKM.

NowaroBas HacTpoka DHCP Snooping

LWar 1. NpepBapuTenbHblie HACTPOMKM KOMMYyTaTopa

Ansa koppekTHo paboTel DHCP-snooping Ha kommyTaTope AJ/ICMTEK cornacHo
NPUIOKEHHOW cxeme TpebyeTcs Mpon3BecTy CegytoLie npeBapuTebHble

HaCTPOVIKMW.

CoszpgaHue VLAN 100:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 100
(als_sw) (Vlan) #exit

Hactpoiika VLAN 100 Ha KIMeHTCKUX NHTepdencax:

(als_sw) #configure

(als_sw) (configure) #interface 0/1-0/2

(als_sw) (configure) (interface ©/1-0/2) #vlan participation include 100
(als_sw) (configure) (interface 0/1-0/2) #vlan pvid 100
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Hactpoiika VLAN 100 Ha cepBeHOM nHTepdelice:

(als_sw) #configure

(als_sw) (configure) #interface 0/25

(als_sw) (configure) (interface ©/25) #vlan participation include 100
(als_sw) (configure) (interface ©/25) #vlan tagging 100

LWar 2. BkntoyeHue cny>k6sl DHCP Snooping Ha ycTpoucTBe

AﬂﬂFﬂ06aﬂbHOH)BKﬂquHMﬂCﬂyX6blHeO6XOAMNK)BHHOﬂHMTbKOMaHAw

(als_sw) #configure
(als_sw) (configure) #ip dhcp snooping

LWar 3. 3agaHue VLAN, Ha KoTopbIX BKtoueH DHCP Snooping

Janee, ykasblBaeM OANH UAU HeCKONbKO VLAN, Ha KOTOPbIX JO/MKHA ObiThb
BKJItOUeHa cnyxba DHCP Snooping:

(als_sw) #configure
(als_sw) (configure) #ip dhcp snooping vlan 100

B npumepe DHCP Snooping Bkntovaetcs Ha VLAN 100. MoxeT 6bITb yKa3zaHo
Heckonbko VLAN.

LWar 4. HasHaueHne foBepeHHbIX MHTep¢eircoB ans DHCP Snooping

Ansa ykasaHUsi JO0BepeHHOro nHTepdeiica Hy>XHO BbIMOMHUTbL KOMaHAY:

(als_sw) #configure
(als_sw) (configure) #interface @/25
(als_sw) (configure) (interface ©/25) #ip dhcp snooping trust
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B npumepe nHtepdeiic 0/25 nepeBoanTcsa B COCTOAHME fJoBepeHHoro ana DHCP
Snooping. JoBepeHHbIX MHTepdenCcoB MOXeT HbITb HECKOJIBKO.

MpocMoOTp KIMEHTOB

MNocne ycnewHoro noayyYyeHns agpeca KameHTamMmm MOXHO NPOCMOTPETb Tabanuy
K/IMIEHTOB C/iejytoLeri KOMaHAowM:

(als_sw) #show ip dhcp snooping binding
MAC Address IP Address VLAN Interface Type Lease (Secs)

11:12:13:14:15:16 88.147.23.16 100 0/1 DYNAMIC 285

Ha npumepe knneHT 3a nHTepdeincom 0/1 nonyumn agpec 88.147.23.16 no DHCP B
100 VLAN. Agpec BblgaeTca cepBepoM Ha onpegeneHHoe Bpems. 1o ncreveHumnm
3TOro BpemeHu (285 cekyHj, B MpriMepe BblLlLe) KAVEHT AO/KeH byaeT OOHOBUTL
Bpems apeHAbl agpeca cornacHo npotokony DHCP. Ecav knneHT He 06HOBUT agpec
1 BpeMs apeH/bl CTeYeT, 3anncb byaeT yaaneHa 13 Tabavysl KOMMyTaTopa.

Mocne onncaHHbIX Bbille HAaCTpoek KoHUrypaums kommytaTopa byaet
cnesyroLlen:

(als_sw) #show running-config
vlan database

vlan 100

exit

configure

ip dhcp snooping

ip dhcp snooping vlan 100
interface 0/1-0/2

vlan participation include 100
vlan pvid 100

exit

interface 0/25

vlan participation include 100
vlan tagging 100

ip dhcp snooping trust

exit

exit
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17.3 Hactpouka DHCP L2 Relay Ha kKoMMyTaTopax
ANCNTEK

Cnyx6a DHCP L2 Relay HacTpamBaeTcs B HECKOJIbKO LaroB. MNpexzae Bcero
HeobX0ANMO BKIHOUNTL r106anbHO CNyX6OY, 3aTeM Ha3HaunTb C1y>Kbe Homepa
VLAN, B KOTOpbIX He06XxoAMMO cneauTb 3a DHCP-Tpadurkom c onuymein 82. MNocne
3TOro HeobxoAMMO yKasaTb AoBepeHHbIN (12relay trust) nHTepderic, 3a KOTOpbIM
HaxoaunTca DHCP-cepBep. loBepeHHbIX MHTep$pencoB MOXET bbITb HECKONbKO.
Takxe He0b6Xx0AMMO yKazaTb HegoBepeHHble (I2relay untrust) nHTepdericbl, 06bI4YHO
3To nHTepdelicel, BegyLime K abOHeHTCKOMY 060pyL0BaHMIO.

NMowarosasa HacTpouika DHCP L2 Relay

PaccMOTpUM HaCTPOWKY Ha NpMepe NPOoCTON CXeMbl:

0/25 2relay trust 0/1 12relay untrust

B \E< ------- ' D
[ ]
CGEED

KIVEHT
KOMMYTATOP

DHCP CEPBEP
PucyHok 58. Cxema paboTbl DHCP L2 Relay

LWar 1. NpepBapuTenbHblie HACTPOMKM KOMMYyTaTopa

CoszpgaHue VLAN 100:

(als sw) #vlan database
(als_sw) (Vlan) #vlan 100
(als_sw) (Vlan) #exit
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Hactpoiika VLAN 100 Ha kKnneHTCKOM UHTepdeiice:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #vlan participation include 100
(als_sw) (configure) (interface 0/1) #vlan pvid 100

Hactpoiika VLAN 100 Ha cepBeHOM nHTepderice:

(als_sw) #configure

(als_sw) (configure) #interface @/25

(als_sw) (configure) (interface @/25) #vlan participation include 100
(als_sw) (configure) (interface ©/25) #vlan tagging 100

War 2. BkatoveHue cny>xk6bl DHCP L2 Relay Ha ycTpoiicTBe

Ana rnobanbHoro BkatoveHUs cnyxbsl DHCP L2 Relay Hy>XHO BbIMOMHUTb KOMaHAY:

(als_sw) #configure
(als_sw) (configure) #dhcp 1l2relay

War 3. 3agaHue VLAN, Ha koTopbix Bk/ItoueH DHCP L2 Relay

Ansa ykasaHna VLAN, Ha koTopblx BkatodeH DHCP L2 Relay, Hy>XHO BbIMONHUTb
KOMaHAy:

(als_sw) #configure
(als_sw) (configure) #dhcp 12relay vlan 100
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LWar 4. HacTpoiika ¢popmMaTHbIX CTPOK Ans noneit DHCP Option 82

Hactpoiika nogonuwnu circuit-id:

(als_sw) #configure

(als_sw) (configure) #dhcp 12relay circuit-id frmtstr enable

(als_sw) (configure) #dhcp 1l2relay circuit-id frmtstr "SomeStringWithLexems"
(als_sw) (configure) #dhcp l2relay circuit-id vlan 100

Hactporika nogonuuun remote-id:

(als_sw) #configure
(als_sw) (configure) #dhcp 1l2relay remote-id "SW1" vlan 100

War 5. HasHaueHune aoBepeHHbIX (trust) N HegoBepeHHbIX (untrust)
nHtepdeiicos ansa DHCP L2 Relay

Hactpolika HegoBepeHHoOro (untrust) HTepdeiica

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @0/1) #dhcp l2relay

Hactpolika foBepeHHOro (trust) nHTepderica

(als_sw) #configure
(als_sw) (configure) #interface 0/25
(als_sw) (configure) (interface 0/25) #dhcp l2relay trust
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Mocne onMcaHHbIX Bbllle HAacTpoekK, KOHGUrypaunsa KoMmyTaTopa byaet
cnesyroLlen:

(als_sw) #show running-config

vlan database

vlan 100

exit

configure

dhcp 12relay

dhcp 12relay vlan 100

dhcp 12relay circuit-id frmtstr enable
dhcp 12relay circuit-id frmtstr "SomeStringWithLexems"
dhcp 12relay circuit-id vlan 100

dhcp 12relay remote-id "SW1" vlan 100
interface 0/1

vlan participation include 100

vlan pvid 100

dhcp 12relay

exit

interface 0/25

vlan participation include 100

vlan tagging 100

dhcp 12relay trust

exit

exit

JNlekcembl

N5 BOSMOXHOCTY 3aaH1s NPOU3BOJ/IbHbBIX CTPOK MOAOMLMIA UCNONb3yeTCs
MexaHW3M nekceM. Jlekcema — 3To cneumanbHbl Habop CMBONOB, KOTOPbIE NpW
BCTaBke GOPMATHOWN CTPOKM B NakeT 6yAyT 3aMeHeHbl Ha HEKOTOPOe peasibHoe
3HaueHwue, cneundrnyHoe Ana JaHHOro naketa UaMm KOMMyTaTopa. C MOMOLLbHO
NneKceM B NakeT MOXHO MOMeCTUTb HEKOTOPYHo MHOpMaLUIo AN cepBepa, Ha
OCHOBAaHMM KOTOPOU OH CMOXET MPUHATL peLleHre No obpaboTke JaHHOro nakeTa.

B popMaTHbIX CTPOKax JOMYyCcKaeTcs MCNoAb30BaTh NevaTHble cuMBobl ASCII
(0x20-0x7e), 3a nckntoyeHneM CMBOIA ABOWHbIX KaBblyek (") 1 06paTHOro ceLa

(\):

1#$%8#38; ' ()*+,-./
0123456789: ;<=>?
@ABCDEFGHIJKLMNO
PQRSTUVWXYZ[]A_
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“abcdefghijklmno
pgrstuvwxyz{|}~

CumBony "$" nNpm 3TOM OTBOAUTCHA PO/b CNYXEHOHOr0, OH NCNOb3YeTCs ANA
0603HaueHNs nekcem. JlekceMbl HAUMHAKOTCH CO CNTy)KebHOoro cmmeona "$", fanee
MOXET UATU MOoANUKATOP A/NHBI (Heoba3aTeibHbI NapameTp), nocsie Yero naet
cMBON (byKBa), 0603HauatoLwasn nekceMy. Cnncok nekcem nprBeseH Huxe.
MogudukaTop Ucnosb3yeTca 415 3ajaHNA Pa3pAgHOCTY 3HaYeHUs. [pn 3ToM
HeAoCTarLLMe paspsasbl 4LOMONHATCA BeAYLLMMUN HYNAMN.

[lonycTMO 1CNosib30BaHKVe ToNbKO 0 B KayecTBe BeAyLero CMMBOJa U A/IViHbI OT 1
40 9. CnegoBatenbHoO, fjonyctumble MoguunkaTopsl — oT 01 go 09. MogudunkaTop
01 nprpaBHMBAaETCA K OTCYTCTBUIO MoAgudurKaTopa. Micnonb3oBaHue moagndrkatopa
NoAAepXnBaeTcs He BCeEMU JIeKCeEMaMU, AN KaXA0M N3 HUX MOALEPKKA YKa3aHa
WHANBWAYANIbHO.

B cnyyae, ecnn MogndurkaTop NpUMeEHeH K HermoAAep>K1BatoLLLeli ero nekceme, oH
UrHOpUpYyeTCa 1 nekcemMa byaeT BbiBeJeHa be3 yyeta mogmndurkatopa. B ciyyae,
eC/IN KONMYeCTBO BeAyLLNX Hynel, 3ajaHHoe MoAndLrKaTopoM, bonbLue
NoAAePXNBAEMOro nekcemon, GpakTnyeckoe Yo 3a4aeTCs BEPXHUM Npeaenom,
NoALEePXMBAEMbIM JIeKCEMOIA.

Ana po6asneHns B GopmMaTHYH CTPOKY CaMoro cmmMBeosia "$" ncnonb3yeTcs ero
ABOIHOW BapunaHT "$$".

Mpy 06paboTke nekceMbl aHaNM3aTop NAeT NocnefoBaTe/ibHO OT npedukca
BrNpaBo. ECnn Ha NyTu BCTpeyaeTcs HenoALepXXnBaeMblii CUMBO, JaHHasa "oxHaa"
nekcemMa UrHOPUpPYeTCa 1 He nonajaeT B CTPOKY pe3ysibTaTta, HaunHas ¢ npedukca
1 3aKaH4YMBasg CaMNUM HenoAAepXrBaeMbIM CIMBOJIOM.

Takvm obpaszom:

$b — npocTo NnponageT 13 pesynbTaTa;

$\0 (cumBos 0x00) — nNpocTo NponajeT 13 pesynbTaTa;
$ (npoben) — NpoCTo NponajeT 13 pe3ynbTaTa;

$$b — B popMaTHYHO CTPOKY f06aBATCA CMMBOIbI $b;
$$v — B popMaTHYyHO CTPOKY A06aBATCA CUMBONbI $Vv;
abc$ — B popmaTHYO CTPOKY A06aBATCA CMBOJIbI abc.

Huxe npeacrasneH CnmMcokK 4OCTYMHbIX 1IEKCEM!
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* $a — IP-agpec kommyTaTopa (Relay), noactaBnaeTca B pOpMaTHYH CTPOKY B
Buge ASCII (192.168.128.21), nogaepxmnaeTcs mogndurkatop ot 07 go 03
($01a..$03a). Hanpumep, agpec 192.168.10.1 n $03a gaayTt pesynbtaT
"192.168.010.001";

* $A — IP-agpec kommyTaTopa (Relay), noacrasnseTcs B $OpMaTHYHO CTPOKY B
Buge HEX (COA88015), mogndurkaTopbl He MOALEPXKMBAIOTCH, pa3mep Bcerja
paBeH 4 6anTawm;

* $r — MAC-agpec kommyTaTtopa (Relay), nogcransetca B popMaTHYH CTPOKY
B BuAe ASCII (00:13:AA:11:22:33), moandukaTopbl He NOALEPXMNBAKOTCS,
paspsAAHOCTL 3/1eMeHTa Bcerja JOMnoNHAeTCA BeAyLUMU HyNsaMun 0 2
CMMBOJI0B, pa3mep Bcerga paseH 17 cumsonam;

* $R — MAC-agpec kommyTatopa (Relay), noactaBnsieTca B GopMaTHYH CTPOKY
B BuAe HEX (0013AA112233), moandumkaTopbl He NOAAEPXNBAKOTCA, pa3Mep
BCerja paBeH 6 bavitawm;

* $c — MAC-agpec kimeHTa, noActasnseTcs B QOpMaTHYH CTPOKY B BUAe
ASCII (00:13:AA:33:22:11), MOAMDMKATOPbI HE MOAAEPXKMBAOTCS,
PaspsAAHOCTL 3/1eMeHTa Bcerja AOMNONHAETCA BeAyLUMU HYNSMU [0 2
CMMBOJIOB, pa3mep Bcerja paseH 17 cumBonam;

* $C — MAC-agpec knveHTa, noAcTaBnseTca B bopMaTHYHO CTPOKY B Buge HEX
(0013AA332211), MoandUKaTOPbI He MOALEPXNBAKOTCS, pa3Mep Bceraa
paBeH 6 6banTawm;

* $h — hostname komMyTaTOpa, NOACTaBNSAETCA B pOPMATHYH CTPOKY B BUAE
ASCII, MmogndrKaTopbl He NOALEPXKMBAKOTCS;

* $v — VLAN ID, noactaBnsetca B popMaTHyto cTpoky B Buge ASCII, no
YMOTYaHWIO BeAYLLIVIE HY/IN HE NCMO/b3YHOTCS;

* $V — VLAN ID, noactaBnsieTca B popMaTHYHO CTPOKy B Buge HEX,
MoAVdUMKATOPLI He NoAAEPXKMBAKOTCHA, pa3Mep — Bcerga 2 6ainTa
(0000..0FFF);

* $i — <unit>/<slot>/<port>, noactasnseTcs B GOpMaTHYIO CTPOKY B BUAe
ASCIIl, mogndrkaTopbl He NOAAEPXKMBAKOTCH, BeAyLLume HyN He
NCMONb3YHTCH;

* $u — unit id koMmyTaTopa, Bcerga paseH 0, noActaBnseTcs B GOpMaTHYyHo
cTpoky B Buge ASCll, no ymonvaHuio BegyLume Hyan He NCMonb3yrTCs;

* $U — unit id kommyTaTtopa, Bcerga paseH 0x00, noAcTaBnseTcs B
dopmaTHytro cTpoky B Buze HEX, MoandumkaTopbl He NMoALepXNBatOTCS,
pa3mep — Bcerga 1 6anT;

* $s —slotid, nogcTaBnseTca B popmaTHyto cTpoky B Buge ASCII, no
YMOYaHWIO BeAyLLie HY/IN He NCMOb3YHTCS;

* $S — slot id, noacTraBnsietca B dopMaTHyro CTPOKy B Buge HEX,
MoandrKaTopbl He NOALEPXMBAKOTCH, pasmep — Bcerga 1 6anT;

* $p — HOMep UHTepdeiica, NoACTaBNAETCH B POPMATHYH CTPOKY B BUeE
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ASCIl, no ymonyaHuto BeayLLume Hyan He NCNonb3yrTCs;
* $P — HOMep nHTepddeiica, NoacTaBnseTCca B popMaTHYHO CTPOKy B Buge HEX,
MoAndrKaTopbl He NoALEePXMBAKOTCH, pasmep — Bcerga 1 6anT.

MNoacTaHoBKa nekcembl B Buge ASCllI npeanonaraet, 4To B nakeT nonajatoT
LwecTHaALaTepnYHbIe 3HaUYeHUs Kaxaoro cmmeona ns Tabnmubl ASCII. MoactaHoBKa
nekcembl B BUAe HEX npegnonaraet, Yto B MakeT rnornajaeTt 3HayeHvie Kak ecTb, B
61HapHOM BUe.

Hanpumep, VLAN 123 MoxeT 6bITb NpeAcTaBieH B ABYX BUAax. O6bIUHbIN
TekcToBbI BUA: $v — ASCII (3HaueHuns cumsonos "1", "2" 1 "3"), B popMaTHyro
CTPOKY byAeT 3anncaHo 3HayveHne 0x313233, pa3mep 3 6aita. CneumanbHblil HEX-
Buna: $V — HEX (123 = 0x7B), B dopMaTHYtO CTPOKY ByZeT 3anncaHo 3HaueHue
0x007B, pa3mep 2 6anTa.

JlonyckaeTca ncnonb3oBaTb 06e GopMbl 1eKCeM COBMECTHO B O4HOM ¢OopMaTHOM
cTpoke. JjonyckaeTcss KOMOUHMPOBaTL fiekceMbl B GOPMaTHOM CTPOKe
NPOU3BOJIbHbIM 06Pa30M, B TOM YMC/Ie UCMOb30BaTh 0b6blvHble ASCII-CMMBObI
BMeCTe C JlekceMamMun B NPOov3BOJIbHOM BUje.

ObpaTtnte BHUMaHWe, YTO A/IHa GOPMAaTHOM CTPOKM Kak NPaBuio MeHbLLe
pe3synbTaTa NpeobpasoBaHusa. KopoTtkas nekcema $i (2 cMMBO1a) Ha BbIXOZE MOXET
6bITb Npeocbpa3oBaHa B cTpoky 0/0/12 (6 cumBosioB). Ecnn gocTrxeHne
MaKCVUManbHOW ANNHBI GOPMATHOM CTPOKM MPOUCXOANT Ha y4acTke Mexay
nekceMamu (cpesm 06bIYHbIX CIMBOOB), AaNbHelLas o6paboTka GopMaTHOM
CTPOKM npekpallaeTcs. B nrobom cnyyae, B nakeT nonagaeT TO/IbKO YCMeLHO
obpaboTaHHasa Yactb GOPMaTHOM CTPOKMU.

MakcmanbHas annHa GopMaTHOW CTPOKW paBHa 64 CMBONAM.

NMpocMoTp cueTUMKOB

B xoae pabotbl cnyxx6a DHCP L2 Relay BegeT noacyetr 06paboTaHHbIX MakeToB.
CUYeTUMKN NaKeToB MOXHO NPOCMOTPETbL KOMAHAOW:

(als_sw) #show dhcp 12relay stats trust
Interface Server Packets Server Packets Client Packets Client Packets
With Option 82 Without Option 82 With Option 82 Without Option 8
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17.4 Hactpouika DHCP IP Source Guard Ha KOMMyTaTopax
ANCNTEK

Cnyx6a DHCP IP Source Guard HacTpavBaeTCsa B HECKONbKO LLaroB. lNpexje Bcero
HeobXxoAMMO BKIUUTL rnobanbHO cnyxby DHCP Snooping, 3aTeM Ha3HauunTb
cny>x6e DHCP Snooping Homepa VLAN, B KOTOpbIX He06Xx0AMMO cneamTb 3a DHCP
TpadukKom. MNocne 3Toro Heo6xoANMMO BkNHOUUTL IP Source Guard Ha KNMEeHTCKUX
nHTepdericax. ONUMOHaNbHO MOXHO 3a4aTb CTAaTUYECKY NPUBA3KY KAMEHTa No
MAC, IP 1 VLAN K KOHKPeTHOMY UHTepdeicy.

Ha kommyTtaTopax AJ/ICUTEK ecTb ABa pexuma paboTthl IP Source Guard: pexum
NpoBepKy COOTBETCTBUA TONLKO IP-aspeca, BbifaHHOMO JoBepeHHbIM DHCP-

cepBepoM KMEHTY, N pexnm rnposepku cooteetcTeud IP-agpeca n MAC-agpeca
(oAHOBpEMEHHO) KneHTa.

Nowarosas HacTpouka DHCP IP Source Guard

PaccMOTpPUM HACTPOWKY Ha NpUMepe NPOoCTON CXeMbl:

0/1 untrust

0/25 trust

KIAVEHT
MAC 11:12:13:14:15:16

<€ - -VLAN 100- - -
IP 88.147.23.16

KOMMYTATOP
DHCP CEPBEP

KIVIEHT
MAC 16:15:14:13:12:11
IP 88.147.23.16

PncyHok 59. Cxema paboTtel DHCP IP Source Guard
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LWar 1. MpeaBapuTenbHble HACTPOMKM KOMMYyTaTopa

CozpaHune VLAN 100:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 100
(als_sw) (Vlan) #exit

Hactpoiika VLAN 100 Ha knneHTCKOM UHTepdeiice:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface 0/1) #vlan participation include 100
(als_sw) (configure) (interface 0/1) #vlan pvid 100

Hactpoiika VLAN 100 Ha cepBepHOM nHTepoelice:

(als_sw) #configure

(als_sw) (configure) #interface @/25

(als_sw) (configure) (interface @/25) #vlan participation include 100
(als_sw) (configure) (interface ©/25) #vlan tagging 100

War 2. BkntoveHwne cny>x6bl DHCP Snooping Ha ycTpoiicTBe

Ansi rno6anbHOro BKAOYEHUS CNYXX6bl HEO6XOAMMO BbINMONHUTL KOMaHAY:

(als_sw) #configure
(als_sw) (configure) #ip dhcp snooping

285



War 3. 3agaHue VLAN, Ha koTopbix BKtoueH DHCP Snooping

Jlanee, ykasblBaeM OANH WA HeCKONbKO VLAN, Ha KOTOPbIX JOMKHA ObiThb
BK/ItOUeHa cny6a DHCP Snooping:

(als_sw) #configure
(als_sw) (configure) #ip dhcp snooping vlan 100

B npumepe DHCP Snooping Bkntovaetcs Ha VLAN 100. MoxeT 6bITb yKa3zaHo
Heckonbko VLAN.

LWar 4. BkatoveHwue IP Source Guard Ha KJIMEHTCKUX UHTepdeincax

BrntoueHve nposepku IP-agpeca Ha HTepdence 0/1:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #ip verify source

Bkntountb npoBepky IP-agpeca n MAC-agpeca Ha nHtepderice 0/1 (ONUMNOHaNbHO):

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @0/1) #ip verify source port-security

LWar 5. HasHaueHne foBepeHHOro nHTepdeica

B npumepe Huxe Ha3zHavaeTcsa goBepeHHbIM nHTepdeiic 0/25:

(als_sw) #configure
(als_sw) (configure) #interface @/25
(als_sw) (configure) (interface ©/25) #ip dhcp snooping trust
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LLar 6. CTaTuveckoe Ha3HavYeHne agpecoB (ONLUMOHaNbHO)

Ansa cTaTnyeckor NprBAsKK K onpegeneHHoMy nHtepdericy MAC n IP-agpeca B
onpegeneHHoMm VLAN ncnonb3yeTca KoMmaHAa:

(als_sw) #configure
(als_sw) (configure) #ip dhcp snooping binding 11:12:13:14:15:16 vlan 100 88.147
.23.16 interface 0/1

B npumepe ana nHtepderica 0/1 paspewueH tpadpuk ¢ MAC-agpeca
11:12:13:14:15:16 Bo VLAN 100, c IP-agpecom ncrouHmnka 88.147.23.16. Becb
OCTaJIbHOM TpaduK Ha 3TOM UHTepdelice byaeT 6NOKMPOBaH, B TOM vncie n DHCP.

[ocne onMcaHHbIX Bbille HAaCTPOeK KOHGUrypauus kKommyTatopa byzet
cnesyroLlen:

(als_sw) #show running-config
vlan database

vlan 100

exit

configure

ip dhcp snooping

ip dhcp snooping vlan 100

ip dhcp snooping binding 11:12:13:14:15:16 vlan 100 88.147.23.16 interface 0/1
interface 0/1

vlan participation include 100
vlan pvid 100

ip verify source port-security
exit

interface 0/25

vlan participation include 100
vlan tagging 100

ip dhcp snooping trust

exit

exit
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'MABA 18. DYNAMIC ARP INSPECTION (DAI)

Dynamic ARP Inspection (TakxXe ncnosb3yetcsa Ha3zsaHMe Dynamic ARP Protection)
— bYHKUMS KOMMYTaTOpa, NpeAHa3HavYeHHasa ANna NpejoTBpaLLeHns aTtak ¢
ncnonb3oBaHMeM npoTtokona ARP. MNMpumepom Takux atak sensgetcs ARP Spoofing, B
pe3ynbTaTe KOTOPOM MOXeT bbITb NnepexBayveH Tpaduk mexay y3namu B npesenax
O/HOrO LWUMpPOKOBeLLaTeNbHOro goMeHa. PyHKUMA paboTaeT ToNbKO € NakeTamum
npotokona ARP 1 He BAnsieT HanpsaMyto Ha Tpaduk nonb3oBaTenen n gpyrme
NPOTOKObI.

18.1 BBegeHue B Dynamic ARP Inspection

AaHHas GYyHKUMS KOMMYTaTopa YCI0BHO AeNUT MHTepdelicbl KOMMYyTaTopa Ha ABe
rpynnbi:

* noBepeHHble (trust). MNakeTbl ARP, npuxoadaiune Ha 3TV UHTepdeincol, He
06pabaTbIBatOTCA N NepechbNatoTCA Kak 06bIYHO;

* HegoBepeHHble (untrust). Kaxabli naket ARP, npuxoaaLumi Ha 3Tu
NHTepdencobl, NpoBepseTcsa No rpynre ycioBuii, O KOTOPbIX NOAPO6HO
CKa3aHo HUXe.

MpoBepKy, KOTOPble MPOU3BOAUT KOMMYTATOP, MOXHO pa3AennTb Ha TP rpynmnbi:

* CcoOTBeTCTBME 0bLLMM NpaBuiam ansa ARP-nakeTa. B 3ToM nyHkTe
npoBepsieTcd COOTBeTCTBYME 3aronoBka ARP-nakeTa v ero cogep>xnmMoro Bo
n3bexaHve nepesayn 3aBeZlOMO HernpaBW/bHbIX NAaKeTOB B CeTb;

* paspeLueHune CoriacHo CcTaTnyecknM Cnruckam AoCTyrna, nepeyncieHHbIM B
KOHUrypaunm KOMMyTaTopa;

* paspeLleHue CorfnacHo AnHaMmnyeckom nHGopmaLnm O KIneHTax,
NONYYMBLUMNX CETEBbIE HAaCTPOMKM No npoTtokosy DHCP. B 3ToM nyHkTe
TaKXe MpoBepseTca COOTBETCTBME CTaTnyeckum rnpuesaskam DHCP, echm
OHW eCTb.

18.2 Dynamic ARP Inspection Ha komMmyTaTopax AJICMTEK

Hactporika DAI Npon3BOANTCA B HECKO/IbKO 3TAroB. [Npexae Bcero Hy>Ho
rnobanbHO BKAOUUTE C1yby Dynamic ARP Inspection Ha onpeseneHHom VLAN.
VLAN, B KOTOpbIX byAyT nepexBaTbiBaTbCst ARP-rakeTbl, MOXeT 6bITb HECKOJIBKO.
[lanee HeobX0AMMO yKa3aTb Kakune nHTepdencbl KOMMyTaTOPa HYXXHO CUYNTATb
AloBepeHHbIMK (trust), a Kakme — HegoBepeHHbIMUY (untrust).
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Tak>Xxe MOXHO A0MOJIHUTENIbHO YKa3aTb 0CObble Onuun BannaaLmm
nepexsaveHHbIX B yka3aHHbIX VLAN naketos ARP. Banngauyio NnakeToB MOXHO
NPOBOAUTL MO TPeM NyHKTaM:

* Source MAC — npoBepseTcda coBnageHvie nonga Source MAC B 3arosioBke
Ethernet n 3HaueHne nons Sender MAC B Tene ARP-nakeTa B 3anpocax u
oTBeTax ARP;

¢ Destination MAC — npoBepsieTcsa coBnageHvie nond Destination MAC B
3aronioBke Ethernet v 3HaueHve nonsa Target MAC B Tene ARP-nakeTa B
oTBeTax ARP;

* |P — npoBepsieTca none Sender IP B ARP-nakeTax 3anpocoB 1 0OTBETOB V1
none Target IP B oTBeTax. Agpeca B 3TUX NOASX He MOTYT ObITb PaBHbI
0.0.0.0, 255.255.255.255, He MoryT 6bITb My/IbTUKACT-agpecamu, agpecamu
n3 noacetun 240.0.0.0/4 n agpecamn 13 nogcetn 127.0.0.0/8.

Mo YMOJTHaHNKO BCE TUTbl BanAaUun OTK/THOYEHbI. IX MOXHO BKHOYaTb B IFO6bLIX
KOM6I/IHaLI,I/IFIX, He3aBNCMMO Apyr OT Apyra, rnobanbHO 4nA BCero KOMmMyTaTopa.

Hactpoiika Dynamic ARP Inspection

B xo4e HacTpolikn Mbl ByeM MCMOb30BaTb TUMOBYH CXeMY, N306paXeHHYH Ha
PUCYHKe HUXe:
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3N10YMbILLUTEHHWIK

-

01

0/25 trust K/IVEHT 1
[ IP1 MAC1
L]
L ]
NN
[ ]
— G
]

DHCP CEPBEP KITMEHT 2

IP2 MAC2

KITMEHT 3
IP3 MAC3

PucyHok 60. YnpolyeHHasa cxeMa atakm ¢ nogmeHon MAC-agpecoB
Ha pucyHKke nsobpaxeH KOMMyTaTop, K KOTopoMmy yepe3 nHTepdericel 0/1, 0/2 n 0/3
NOAK/IFOUYEHbI KNVNEHTbl. ITU KNeHTbl MOly4YatoT ceTeBble HacTponkm ot DHCP-

cepBepa, MOAKAKOYEHHOro K nHTepdeicy 0/25.

B 06bI4YHOI CUTyaLMK MOXeET b6bITb NPOBeeHa ataka ¢ NoAMeHon naketoB ARP
cnesyroLmmM 0bpasom:
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* K/IMeHT 3 BbiCcblnaeT broadcast ARP-3anpoc Ha nouck IP2. NMockonbky 3anpoc
LLMPOKOBeLLATEe/IbHbIN, ero YBUAAT BCE K/INEHTbI, @ UMEHHO K/INeHTbI 1 1 2;

* KAVEeHT 2 Ha 3anpoc ARP oTBevaeT BanuaHbIM ARP-0TBETOM, MOCKONLKY [P 2

nprHaanexmT emy. B otBeTe yka3sbiBaeTca MAC 2. OTBeT HanpasneH Ha MAC

3;

® 3/10yMbILL/IEHHUK Ha KneHTe 1 oTBeYvaeT Ha 3anpoc ARP HeBannagHbIM ARP-
0TBETOM, B KOTOPOM YyKa3aH IP 2 n MAC 1. OTteeT HanpasndeTtcda Ha IP 3, MAC
3

* MOXeT CIOXUTbCA CUTyaums, Npu KOTopoi oTeeT ARP OT 310yMbILLUEHHWKA
byZeT nosyyeH paHee Ha K/IneHTe 3, N OH byJeT cunTaTh, YTo IP 2 meeT
xocT ¢ MAC-agpecom MAC 1. B 3ToM cilydae Tpaduk, npegHa3HaueHHbIN
KNINeHTy 2, byieT Ha caMOM Jiefie HanpasieH KneHTy 1;

* faniee 310yMbILLIEHHVK Ha K/IneHTe 1 aHanornyHbiM 06pasom MoxeT
nogmeHUTb ARP-0TBeT Ans KnneHTa 2, KoTopbli byaeT nckate MAC-agpec
KNeHTa 3.

Takmm obpasom, nocne ycrewHom nogMmeHsl ARP-0TBeTOB, Tpaduk Mexay
KnneHTamm 2 n 3 6yAeT NpoxXoAnTb vepes KareHTa 1, Npy 3TOM y3HaTb 06 3TOM
KAneHTbl 2 1 3 He cMoryT. Cyxk6a Dynamic ARP Inspection no3sonser
npeAoTBPaTUTL NOALO6HbIE aTakuy, 3a610knpoBaB ARP-nakeThbl, KOTOpble cogepaT B
cBoeM Tene IP-agpec nnm MAC-agpec, KOTopble He MOTyT 6biTb MPUHATBLI C JaHHOIO
nHTepdenca.

War 1. MpeaBapuTesbHaA HaCTPOMKa
Ansa koppekTHon paboTel Dynamic ARP Inspection Ha kommyTaTope AJICMTEK
COr/IaCHO NPUJIOXEHHOW cxeme TpebyeTcs Npov3BecTy cyiedytoLme

npeABapuTeNbHbIe HACTPOMKMA:

CoszpgaHune VLAN 100:

(als_sw) #vlan database
(als_sw) (Vlan) #vlan 100
(als_sw) (Vlan) #exit
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Hactpoiika VLAN 100 Ha abOHeHTCKUX nHTepdericax:

(als_sw) #configure

(als_sw) (configure) #interface 0/1-0/3

(als_sw) (configure) (interface 0/1-0/3) #vlan participation include 100
(als_sw) (configure) (interface 0/1-0/3) #vlan pvid 100

(als_sw) (configure) (interface 0/1-0/3) #exit

(als_sw) (configure) #exit

Hactporika VLAN 100 Ha uplink:

(als_sw) #configure

(als_sw) (configure) #interface 0/25

(als_sw) (configure) (interface ©/25) #vlan participation include 100
(als_sw) (configure) (interface 0/25) #vlan tagging 100

(als_sw) (configure) (interface 0/25) #exit

(als_sw) (configure) #exit

LWar 2. BkntoueHme Dynamic ARP Inspection Ha VLAN

Cnyxb6a BktovaeTcs Ha onpegeneHHoM VLAN, KOTOPbIX MOXeT 6blTb HECKO/IbKO.
Bce ARP-nakeThbl, BXogdaLme Ha KoMMyTatop B 3Tux VLAN, 6yayT nepexBayeHsbl v
npoBepeHbI nepej oTNpaBkow. N5 BKIKOUEHNSA NCMOb3yeTcss KOMaHAa:

(als_sw) #configure
(als_sw) (configure) #ip arp inspection vlan 100
(als_sw) (configure) #exit

Mocne BbINONHEHVA 3TOM KOMaHAbl Bce ARP-nakeTbl, BXOAALLME HA KOMMYTaTOP BO
VLAN 100, 6yayT nepexBatblBaTbCA 1 06pabaTbiBaTbCa cnyxb60i Dynamic ARP
Inspection. Mockonbky HU DHCP, HU pa3peluatowive npasuia ARP ACL ewe He
HacTpoeHsbl, nakeTbl ARP 6yayT oTbpackiBaThCs. lNpoBepka ARP-rnakeToB ciyx60m
Dynamic ARP Inspection npon3BoAnTCca Noc/ie NpuMeHeHna BXOAHbIX NpasBun (port-
based VLAN B Hawewm npumepe).
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LWar 3. HasHaueHue AoBepeHHbIX MHTepdelricoB

Ha poBepeHHbIX nHTepdercax npoBepka ARP-NakeToB He 6yAeT NPOV3BOAUNTLCS.
Kak npaBuio, 3To MHTepdEenc an HeCKONBKO MHTePdENCOB, KOTOPbLIMY
KOMMYTaTOp COeAMHAETCS C BblLLeCTOsALLEeN CeTbio NpoBaigepa.

(als_sw) #configure

(als_sw) (configure) #interface 0/25

(als_sw) (configure) (interface ©/25) #ip arp inspection trust
(als_sw) (configure) (interface 0/25) #exit

(als_sw) (configure) #exit

Bce ocTanbHble HTepdenchl byayT cHMTaTbCA HeJdOBepeHHbIMU (untrust),
AOMNONHUTENbHAA HAaCcTPOMKa AN HUX He TpebyeTcs. [oce BbIMOHEHNSA 3TOW
KoMaHZabl ARP-nakeTbl, npuxoadaiupe ¢ uHTepdeinca 0/25, He byayT oTbpackiBaTLCA
1 npoBepATbCs cnyxb6or Dynamic ARP Inspection, MOCKO/IbKY 3TOT NOPT CUUTAETCH
f0BEPEHHbIM.

LWar 4. Hactpovika DHCP Snooping Ha KommyTaTope (ONLuMOHaNIbHO)

MNockonbky pa3spelleHrie ARP-nakeToB MOXeT 6bITb MOy4eHO 160 Ha OCHOBAHUN
cnuckoB goctyrna ARP, nnbo Ha ocHoBaHUW Tabnnubl kineHtos DHCP, Heobxoanmo
HaCTPOUTb XOTHA Bbl OAHY U3 3TUX CNYX6. Ecnn He ByaeT HacTpoeHa H o4Ha U3
cnyx6, To Becb Tpadumk ARP Ha HefoBepeHHbIX (untrust) nHTepdericax byaet
OTOpPOLLEH.

MNoppobHee Npo HacTporiky DHCP Snooping MOXHO NpoynTaTh B
COOTBeTCTBYIOLLEW rnase. NpmnBegem KOHOUrypauuo 415 Hallero npmumMepa:

configure

ip dhcp snooping

ip dhcp snooping vlan 100
interface 0/25

ip dhcp snooping trust
exit

exit

N3 KoHburypaumm suaHo, uto DHCP Snooping BkaroYeH rnobanbHoO, BKIKOYEH Ha
VLAN 100, a Takxe 0/25 nHTepderic NpUHAT JoBepeHHbIM (trust) ana cny>xéel DHCP
Snooping. Tenepb Npv NoayyYeHUN agpeca KnmeHToM 1 (Ha cxeme), NoayYeHHbIn |P-
agpec n MAC-agpec knmeHTa byget 3anucaH B Tabanuy DHCP-kaveHTOB, a Dynamic
ARP Inspection pa3peLlunT npoxoxaeHune naketos npotokona ARP Ha 3ToM
NHTepderice oT AaHHOro kKaneHTa no ero IP n MAC agpecam.
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War 5. Co3paaHue cnucka agoctyna ARP (onuMoHanbHO)

B HekoTOopbIX cny4vasax HeobxoarMo HacTponTb Dynamic ARP Inspection 6e3
BkatoueHus DHCP Snooping, 3agas cnncok paspetwueHHblXx MAC n IP-agpecoB
BPYYHYH0. [lNA 3TOro UCNosib3ykTca cneunanbHble cnnckn goctyna ARP.

Huxe npuseaeH npumMep paspelleHnsa otnpaskn ARP-naketos ¢ MAC-agpecom
08:60:6e:6f:5b:6¢ 1 IP-agpecom 88.147.23.16:

(als_sw) #configure

(als_sw) (configure) #arp access-list "LIST1"

(als_sw) (configure) (arp-access-list "LIST1") #permit ip host 88.147.23.16 mac
host 08:60:6e:6f:5b:6¢C

(als_sw) (configure) (arp-access-list "LIST1") #exit

(als_sw) (configure) #exit

[Mocne co3aaHna CNCoK AOCTyna He BAVAET Ha npoxoxaeHne ARP-naketos. [ns
TOr0, YTO6bI OH MPUMEHWUJICH, HYXXHO IBHO HAaCTPOUTbL NPUBA3KY K onpeAeneHHOMyY
VLAN aBHoO. MpaBun B Crincke JOCTyrna MOXeT 6bITb HECKOJIBKO, AOMYCTUMO
co3zaBaTtb TO/IbKO pa3speluaroLime. HactpamBatb cnvckn goctyrna ARP He
065a3aTenbHO, Nockobky Dynamic ARP Inspection MoXxeT NCNONb30BaThb AaHHbIe U3
Tabnnubl DHCP-knneHToB Ana nposepk ARP-NakeToB, Kak yXe 6b1J10 CKa3aHo B
npeAblayLiem wware. Tem He MeHee HeobX04MMO, YTObbI XOTA Bbl OAVH NCTOYHUK
pa3speLueHns bbin HacTtpoeH — nnbo DHCP, nnbo cnnckn goctyna ARP. B
NPOTVBHOM c/lydae Becb Tpadurk ARP Bo VLAN, 4519 KOTOPbIX BKAKOUEHa c1yx6a
Dynamic ARP Inspection, 6yseT 610KMpoOBaH Ha HeAOBepeHHbIX (untrust)
nHTepdencax.

War 6. MpumeHeHue cnucka goctyna ARP Ha VLAN (onuyroHanbHO)

(als_sw) #configure
(als_sw) (configure) #ip arp inspection filter "LIST1" vlan 100
(als_sw) (configure) #exit

Mocne 310 HacTporiky Bce ARP-nakeTbl, NepexBavyeHHble Ha HeJoBepPeHHbIX
(untrust) noptax Bo VLAN 100, 6yayT NpoxoAnTb NpOBePKY COOTBETCTBUS MpaBuiam
cnncka goctyna ¢ nmeHem "LIST1". K ogHomy VLAN MOXHO NMpurBa3aTh TOJIbKO OAVH
cnucok goctyna. Ecnm naket nonageTt noj oAHO 13 NpaBW/ CrMCKa AOCTyra, OH
byAeT cuMTaThCa paspeLleHHbIM U MpoBepKa 3aBepLunTcsa. Ecav naket He nogonget
HW Mo oAHO 13 npasun (Bkatovas DHCP), nakeT byAeT cUMTaTbCA 3anpeLLeHHbIM U
byaeT oTbpoLLEeH.
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EcTb ABa pexunmMa npmesaskn cnmrcka goctyna Kk VLAN. MNepBblid, NpyBeAeHHbIV B
npvmMepe BbllLe, paspeLlaeT NpojokeHne nposepkn ARP-nakeTa no tabamue
DHCP-knveHTOB. BTOpO pexunm, static, Takyro NpoBepKy 3anpeLyaer:

(als_sw) #configure
(als_sw) (configure) #ip arp inspection filter "LIST1" vlan 100 static
(als_sw) (configure) #exit

MNocne Takowm HacTpoWKK BCe 3anpeLleHHble ARP ACL nakeTbl 6yayT OTOpOLLEHbI,
BHe 3aBNCUMOCTW OT cocTossHnA DHCP-Tabnuubl.

3apgaHvie pexkuma Banuaaumm ARP-nakeToB

Bannaauunsa ARP-rnakeToB NpoOM3BOANTCA 4O MPOBEPOK Mo crnvckam goctyrna ARP u
DHCP. Pexxum Banngaumm ARP-nakeToB 3asaeTcs rnobanbHO AN BCel Cnyxobl U
coctout n3 Tpex ¢pnaros: SRC MAC, DST MAC, IP. ®narn MOXHO ycTaHaBAMBaTb
He3aBNCMMO ApYr OT Apyra, B Nt0boi KombunHauumn. Mo ymonyaHuno Banniaums
nakeToB OTK/AKOUeHa. Ecnn nepexBayeHHbIV NakeT He NPonAeT BaMAALMIO MO
NIOH6OMY 13 BKJTHOUYEHHbIX MYHKTOB, OH ByZeT 0TOpoLLeH, Aa/ibHelLas npoBepka (No
cnuckam goctyna ARP vnam no Tabnnue knneHtos DHCP) He npoun3BoanTcs.

MprMepbl HACTPOVIKMN BCEX TPEX MYHKTOB:

(als_sw) #configure
(als_sw) (configure) #ip arp inspection validate src-mac dst-mac ip
(als_sw) (configure) #exit

MpviMep HacTponkn Nposepkn Tonbko SRC MAC:

(als_sw) #configure
(als_sw) (configure) #ip arp inspection validate src-mac
(als_sw) (configure) #exit
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MpoCMOTpP HaCTPOWMKWN:

(als_sw) #show ip arp inspection

Source MAC Validation.........ceuiiiiiennnennnn Enabled
Destination MAC Validation..................... Disabled
IP Address Validation..........couiiiiiiinnnnnnn Disabled

N3meHeHne pexkruma JIorMpoBaHUsS OTOPOLLUEHHbIX NaKkeToB

Cnyx6a Dynamic ARP Inspection npy 06paboTke NakeToB MOXeT BbIBOAUTb B
CUCTEMHbI 10T KOMMYyTaTopa AaMn OTOPOLLEeHHbIX MakeTo.. 10 3TM gamnam
MO>HO BMOCNeACTBUN ONpeaenTb UCTOUHKK aTakun. Mo yMonyaHuio Bce
OTOpOLLEHHbIe NaKeTbl 3aHOCATCS B CUCTEMHBbIA IOr KOMMYyTaTopa. YTobbl
BbIK/IOUNTE 3TY GYHKLIMIO, BbINMOMHNTE KOMaHAY:

(als_sw) #configure
(als_sw) (configure) #no ip arp inspection vlan 100 logging
(als_sw) (configure) #exit

COO6H@HMGCﬂyX6bIMOXGTBbWﬂﬂAETbCﬂeAmeHMAO6p830MI

<5> arpinspection_control.cpp:384 [2000.01.01 00:14:30] MSG(18): 'ArpInspection:

Got a invalid ARP packet from ©0/16 in VLAN 999, Ethernet II: DST ff:ff:ff:ff:ff
:ff SRC 08:60:6e:6f:5b:6c, packet is: ARP REQUEST from 224.17.1.100 (08:60:6e:6f
:5b:6c) to 172.17.1.1 (ff:ff.ff.ff.ff.ff)"
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3agaHuve nopora oTK/YeHUst UHTepdeiica

Y cnyx6bl Dynamic ARP Inspection ecTb AONONHUTENbHAA BO3MOXHOCTb, NpU
npeBbILLeHNN onpejeneHHoro konnyectsa ARP-naketoB Ha UHTepdelice cnyxba
MOXeT 3ab10KMpoBaTh MHTepdenc, TeM CaMbiM NpepBaB BeCb NOTOK Tpadwuka. No
ncTeyeHNY onpejeneHHoOro BpeMeHu cnyo6a BOCCTaHOBUT UHTepdelnc, 1 OH
NPOAO/IXNT paboTy. NHTepdelic oTknrovaeTcsa ¢unsmdeckm (shutdown).

Ans BKAKOUEHMSA 3TOM GYHKLMN NCMONb3YeTCs KOMaHAA:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #ip arp inspection limit rate <packets> bur
st interval <sec>

KomaHga yctaHaBnmBaeT nopor B packets naketoB ARP, KOTopbie MOTyT NPoOMTY 3a
seconds cekyHZa. Ecnm konnmyecTBo NakeToB 3a seconds CeKyHZ MpeBbICUT
yKa3zaHHoOe Yncno, To nHTepdeinc byaet 3a6n0kMpoBaH. B MoMeHT 6/10kMpoBaHNS
NHTepdelica HauNHaEeTCH OTCUET BPeMeHU BOCCTaHOBNeHMs. Koraa aTo Bpems
ncTevet, HTepdeinc byaet BOCCTaHOBEH.

1o yMONYaHWio orpaHnyeHre Ha Kon4YecTBo nakeToB yctaHoBneHo B 15 ARP-
nakeToB B cekyHAy. Ero Takke MOXHO OTK/IH0UUTE KOMaHAOW:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #ip arp inspection limit none

B cnydae oTk/IOUEHWS, NPV NPEBbILLEHUN KONNYeCTBa NakeToB B CEKYHAY,
nHTepdenc He byaet 610KMPOBATLCA.

Ans ynpaBneHust NHTepPBaNOM BOCCTAHOB/IEHUS UCMONb3YyeTCs KOMaHAa:

(als_sw) #configure
(als_sw) (configure) #ip arp inspection recovery interval <seconds>
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Bpemsa BOCCTaHOBAEHMS yKa3biBaeTCA B CEKyHAAX, MO YMOAYaHMIO OHO paBHO 300
CeKyHzaM, TO eCTb Yepes 5 MUHYT 3a6/10KMPOBaHHbI MHTepdelic BHOBb
NPOAOIXNT CBOKO PaboTy.

MpocMoTp COCTOAHUSA N CHETUMNKOB

Y cnyx6bl Dynamic ARP Inspection ecTb HeCKO/IbKO KOMaHJ, 415 NoyyYeHns
COCTOAHUSA N cHeTUmnKoB. KoMaHza Huxke BbIBOAUT cocTosHe VLAN, NprBA3aHHbIX K
HMM CnncKoB goctyna ARP, pexrmMa n1ormpoBaHusa oTOPOLLEHHbIX NMAaKeTOB, a Takxe
PEeXnM MPUBA3KU:

(als_sw) #show ip arp inspection

Source MAC Validation.........c.uiiiiinnnnennnn Disabled

Destination MAC Validation..................... Disabled

IP Address Validation..........cuuiiiiiinnnnnnn Disabled

VLAN Configuration Log Invalid ACL Name Static
100 Enabled Enabled LIST1 Disabled

Cnepytouast KOMaHAA BbIBOAUT CHETUMKM 06PabOTaHHbIX MaKeTOoB:

(als_sw) #show ip arp inspection statistics
VLAN Forwarded Dropped

100 4 2

OJTa KOMaH/a NnokasblBaeT KOJINYeCTBO MPOnyLLeHHbIX 1 OTOPOLLEeHHbIX NakeToB
ansa Bcex VLAN, Ha KoTopblx HacTpoeHa ciyx6a Dynamic ARP Inspection.

KoMaHAa HMXe BbIBOAUT CYUETUMKMN 06pabOoTaHHbIX MakeToB A/1S onpeAeseHHOro
VLAN:

(als_sw) #show ip arp inspection statistics vlan 999
VLAN DHCP Drops ACL Drops DHCP Permits ACL Permits Bad Src MAC Ba
d Dest MAC 1Invalid IP

298



OJTa KOMaH/a NoKa3sblBaeT KONMYECTBO OTOPOLLEHHbIX MakeToB COrNMacHo npaBuiam
DHCP (DHCP Drops) n ARP ACL (ACL Drops), nponyLeHHbIX COriacHO npasuiam
DHCP (DHCP Permits) n ARP ACL (ACL Permits), a Takxke KONMYecTBO OTOPOLLEHHbIX
NnakeToB, He MpoLleALLINX BanuAaLmio rno kaxgomy 13 tmnos (Bad Src MAC, Bad
Dest MAC, Invalid IP).

OuncTnTb cyeTumkm cnyxbel Dynamic ARP Inspection MOXHO KOMaHZOW:

(als_sw) #clear ip arp inspection statistics

HacTtpoliku cnyx6bl 1 BpeMsi 40 BOCCTaHOBAEHNSA 3a6/10KMPOBaHHbIX MHTepdencos
rnocsie OUNCTKU CTaTUCTUKU HEe MEeHSAKTCSA.
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F'MABA 19. QOS (QUALITY OF SERVICE)

19.1 BBegeHue B QoS

TepmurHOM QOS 0603HauatoT KOMMAEKC Mep A/19 MOBbILLEHWS KavecTBa
npeAocTaBneHns ycayr B UMPpPOoBbIX ceTax. MexaHn3M paboTtbl QoS 6asnpyeTcs Ha
06LLMX COrNaLLeHnax Mexay NponN3BOANTENSMI CETEBOrO 060PYyA0BaHUS U
ONUCbIBAETCA B HECKO/IbKMX CTaHAAPTax Ha Pa3NYHbIX YPOBHAX OpraHmM3aumm
ceTn. Kak npaBmio, KOMMyTaTopbl L2+ An5 NOBbILLEHWA KavecTBa YCIyr NCNONb3YoT
nHpopmauumto ns Tera 802.1q n IP-3aronoeka nakera.

B knaccnyeckom BapraHTe pesysibTaToM paboTbl MexaHn3MoB QoS aBnseTcs
NOMHOE NPOXOXAEHWe BbICOKONPUOPUTETHOro Tpaduka (Hanpumep Tpaduka IPTV),
B TOM YMC/Ie 3a CYET NOTepu HU3KOMNMPUOPUTETHOIO Tpaduka:

KOMMYTATOP

other

PrcyHok 61. O6wmin nprHUmMn paboTbl QoS

Ha3HauyeHune npmuopuTeTa Tpa<|>v|Ka no noJjidsM rnakeTta

Ha3sHaueHre npropuTeTa onpeseneHHOMy TpadurKy No Nosism naketa MoxeT ObITb
Npon3BeAeHO C MOMOLLbIO CO3aHMst NoAnTUK QoS. Kak npaBuio, Npy onmncaHnm
NOJIUTUKIM YKa3bIBaeTCs, K KaKOMy Tpaduka oHa MPUMEHSETCS, U Kakune AelicTBUA
Heo6X0AMMO NPOM3BECTU € TpadrKoM. Mons 1 AelicTBUS MOTYT Pa3NnYaTbCs y
Pa3HbIX MPOU3BOAUTENEN.
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AoBepue meTkam 802.1p (CoS)

Pexxnum posepus metkam 802.1p (none PRI B meTke 802.1q nakeTa) Npon3BoAnT
NpUopUTM3aLMIO BXOAALLEero Tpadrka Ha OCHOBaHWN 3HaYeHna meTku CosS.
3HaueHme CoS B NakeTax MOXEeT 6bITb BbICTaB/1€EHO Ha aOOHEHTCKOM

060pyA0BaHNM UK Ha 060PYA0BaHNM YPOBHS gocTyna. MNone CoS nmeet ganHy 3
61Ta 1 MOXEeT NMPUHMMaTbL 3HaveHns ot 0 go 7.

MonoxeHwne meTkn 802.1p (CoS) B nakeTe N306paxeHO Ha CXeMe HuXe:

DMAC SMAC VLAN Ethertype = Data ...

TPID PRI/CFI/VID

A —

802.1p | CFI VID

PucyHok 62. lNonoxeHne metkn 802.1p B Tere 802.1q

AoBepue meTkam DSCP

Pexxnm gosepusa metkam DSCP (4yacte nonsa DS B IP-3aronoske, 3aMeHMBLLErO
CTapoe none ToS B nocnefHUX pegakumax IP-3aronoska) npousBoauT
NPMOPUTU3aLMIO BXOAALLLEero Tpadmka Ha OCHOBaHUM 3HaYeHna meTkm DSCP.
3HayeHue rnons DSCP moxeT 6bITb BbICTABEHO NPUIOXEHUSMU KTINEHTA,
HEeKOTOPbIM aBOHEHTCKUMIN YCTPONCTBaMU UK 060pPYAOBaHMEM YPOBHS AOCTynNa.
MNone DSCP nmeeT AnnHy 6 6UT 1 MOXeT NPUHMMAaTb 3Ha4veHus oT 0 4o 63.

MNonoxeHune meTk DSCP B 3aronoske IP-naketa n306paxeHo Ha cxeMe Huxe:

Version DS Len ID Offset. TTL |« Proto| FCS ' IP-SA IP-DA  Data ...

/T~

DSCP FC

PucyHok 63. lNMonoxeHne metkn DSCP B 3aronoske IP-nakeTta
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19.2 QoS Ha kommyTaTopax AJICUTEK
Ha kommyTtaTopax AJICUTEK nmeeTcsa 8 BbIXOAHbIX OYepejein 415 KaxAoro nopra.

STanbl 06paboTky nakeTa B kKommyTaTtopax AJ/ICMTEK MOXHO onuncaTtb ciesyoLm
obpasom:

* Traffic Classifier. Npwu Bxoze nakeTa oH KnaccnpuumpyeTcs B COOTBETCTBUN C
HaCTPOeHHbIMU nonnTrukamMmn QoS, pexnmy gosepus metkam CoS n DSCP;

e Traffic Policer. Mo gaHHbIM Knaccndrkaumm nakeTa oH obpabaTbiBaeTcs
HaCTPOEHHbIMU NONTUKaMK QOS 1 MexaHn3mMamu AoBepuUs MeTKaM, 1 eMy
Ha3Ha4vaeTcs onpejeneHHbI MPUopuTeT;

* B COOTBETCTBUM C MPNOPUTETOM, NaKeT NnepesaeTcs Ha BbIXOAHO
NHTepderc (MX MoOXeT bbITb HECKO/IbKO), B COOTBETCTBUM C MPUOPUTETOM
nakeTy Ha3HayaeTcs onpejeneHHas BbIXOAHasa ovepe/b;

* Scheduler. MNpwn oTnpaBke nakeTbl BbIBUPAKOTCA N3 OYepeser COrnacHo
HacTporKaM ovepean 1 anroputMmy nnaHmposaHus (Scheduling Algorithm).
MNogpobHee anropuTMbl MNIAHUPOBAHWSA OMUCaHbI HAXE.

[padurueckm 3T0 MOXHO N306pa3nTb CiefytoLLelt CXeMO:

TRAFFIC TRAFFIC

CLASSIFIER POLICER

SCHEDULER

PucyHok 64. MexaHn3m paboTtbl QoS Ha komMmyTaTtopax AJTCUTEK

19.3 Ouepegu n anropnTMbl N1AHNPOBLLUUKA

Bbibopka nakeToB U3 ovepeeinl MOXeT MPOn3BOANTLCS ABYMS anroprutMamMm
nnaHuposLymka: Strict Priority (SP) n Weighted Round Robin (WRR).
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Mpv ncnonb30BaHWK anropmuTMa SP nakeTbl OTNPAaBAAKTCA CTPOro No npuopuTeTy
oyepean. Yem 60/bLLe HOMeEpP oyepesn — TeM BblLLe MPUOPUTET, TO eCTb CHayana
OTNPaB/ATCA BCe NaKeTbl U3 oyepesn 7, eCii OHW OTNpaB/ieHbl — NPOU3BOANTCS
oTnpaBKa 13 ovepean 6. EChun Bce nakeTbl N3 oyepesen ¢ 7 no 1 oTnpas/ieHsbl,
HaunHaeTcs oTnpaska 13 ovepeamn 0 (HavMeHee NMpuopuUTeTHasa odepesb). Ecam
Tpaduk 6onee NPUOPUTETHLIX OYepeselt 3aHA1 BCHO NPOMYCKHYH CMOCOOHOCTb
nHTepderica, Tpadrk MeHee NPUOPUTETHLIX OUepeseit He OTNpaBafeTca u byaeT
oTOpOLLEH.

padurueckoe npeacraBneHve anroputma SP:

4
> [ ) TN
-

KOMMYTATOP

0 0

PucyHoK 65. AnropuTm Strict Priority
Anropmntm WRR no3BosiieT Marye pacnpegennts notepu naketos. OTrnpaska
NakeToB OCYLLECTB/IAETCA COMIacHO Ha3HayYeHHbIM Becam ovepezeit. Bec
onpezensieT, B KAKOM COOTHOLLUEHNM ByAyT OTNPaBAATLCA NakeTbl N3 oUepesel.

paduryeckoe npeacraBneHvie anroputma WRR:

4
> [ >
-

4
3
0 0 3

KOMMYTATOP

PuncyHok 66. Anropntm Weighted Round Robin
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ANrOpPUTM HacTpamBaeTcs NPUMEHNTENbHO K OTAe/IbHOW ovepean — A0nyCcTMO
HaCTPOUTb YacTb oYvepesein C anroputMoM SP 1 yactb — c anroputmom WRR. Ha
CXeMe HUXe Ha ovepeasax ¢ 7 Mo 4 HacTpoeH anroput™ SP, Ha ovepeaax c3no 0 —
anroput™ WRR):

4
> R
-

KOMMYTATOP

0 0 3

PucyHok 67. AnropuTmbl Strict Priority n Weighted Round Robin ogHoBpemMeHHO

HacTpolika ouepeaeii U anropuTmMoB NJIAHNPOBLLMKA OTNPABKMU
nakeToB

Mo yMOnYaHMIO Ha KOMMYTaTOpe Ha BCeX oUepessax BKAKUEH anroputm SP,
KOMaHZa BK/IloUeHMs1 0TobpaxaeTcsi B KOHOUIypaumm no yMo4aHuo.

BknrouyeHue anropmtma SP

HacTpouTtb Ha ouepeasix anroputm SP MOXHO KOMaHZA0M (BKKOYEH MO
YMOYaHWI0):

(als_sw) #configure
(als_sw) (configure) #cos-queue strict @ 1 2 3 456 7

B napameTpax 3Ta KOMaHZa NpuHMMaeT HoOMepa odepejelt, Ha KOTOPbIX HY>KHO
BKIHOUUTL anropmnTtm SP. [NocnesoBaTeIbHOCTL HOMEPOB He MeeT 3HaYeH s.

BknoueHune anroputma WRR

Ansa BKIOUeHUs Ha ovepesax anroputMma WRR Heo6xoAMMo cHayvana oTKA4YNTb
Ha HUX anropuTMm SP:

(als_sw) #configure
(als_sw) (configure) #no cos-queue strict @ 1 2 3 45 6 7
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3aTeM YyCTaHOBUTb A9 3TUX oYepeseil BecoBble KO3GdULIMEHTbI NS anropmuTMa
WRR:

(als_sw) (configure) #cos-queue wrr weights 3 3 4 55 10 10 20

MNocneaHAs KOMaHAa 3ajaeT BecoBble KO3dPuureHTbl Ana ovepegei ¢ 0 no 7
rnocnegoBatesibHO. 3HaYeHus 3a4ar0Tcs B Anana3oHe oT 0 Ao 100. 3T 3Ha4veHus
ABNSAIOTCA BECOBbIMU KO3PburLMeHTaMN ANs ovepeseit N OnpesenstoT, B KaKoM
COOTHOLLUEHNV MNakeTbl U3 KaXAon ovepean 6yayT BbIXOANTL C KOMMYyTaTopa. MNpn
BBOZe 3HayeHUs Beca 0 4na onpeenieHHON ovepesmn Ha 3TON ovepesm HeABHO
BKJIOUaeTCsa pexunm SP.

CoBmecTHasi HacTpoika SP n WRR

Ana coBMmecTHOM paboTbl HEOHXOANMO, aHANOTMYHO MpeablAYLIM MYHKTaM,
HaACTPOUTb Ha YacTu ouepesein anropnt™ SP, Ha Yactn — WRR:

(als_sw) #configure

(als_sw) (configure) #cos-queue strict 4 56 7

(als_sw) (configure) #no cos-queue strict @ 1 2 3

(als_sw) (configure) #cos-queue wrr weights 3 345 0 0 0 0

MNocne BbINOAHEHWS 3TUX KOMaHA oyepean ¢ 0 no 3 byayT paboTatb Mo anroputmy

WRR c BecoBbiMU KO3 PuLmeHTamm 3, 3, 4, 5. OcTanbHble ouvepean, ¢ 4 no 7, byayt

paboTatb no anropmutmy SP. BBoanTb Bec 0 Ansa ouepesert SP npm HacTpolike BeCOB
WRR Heob53aTeNbHO, He3aBNCMMO OT BBEAEHHbIX 3HAaUEHWIN BECOB AN oYepeeli C
BK/IFOUE€HHbIM aNropuUTMOM SP 3HaueHs BeCOB He YYUTbIBAKOTCS.

B HaCTpoiike CyLLecTBYHOT CeaytoLe 0CObeHHOCTU:
* eC/lv NS oYepean BKIOYEH anroputM SP, To BecoBoli KO3ddULIMEHT He

YyUNTbIBAETCS, AaXe eC/iv OH 3ajaH;
* eCIn ANs ovepeamn BkaoyeH anroputM WRR, HO BeCOBO KO3QPULMEHT
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paseH 0, TO AnA oyepesm HeABHO BKIKOYAETCA a/irOpUTM Strict;

* ec/in Anga ovepem BkatoueH anroput™ WRR, Ho BecoBble KO3 PULIMEHTbI He
YCTaHOB/IEHbI, 04epen NPUCBanBaeTCcs BECOBOW KO3IPPULMEHT Mo
YMOJIYaHUVIO UCXOAHA N3 HOMepa oyepean: ansd odepegein c0no 7 —Beca 1,
2,3,4,5,6,7 18 CcOOTBETCTBEHHO.

19.4 HacTtpounka 6ydpepa nakeToB

Bybep npesHa3HaueH 415 BPEMEHHOIO XpPaHEHWS MakeToB MexXy UX MPUEMOM U
nepezayernt, a Takxe AN CrNaXnBaHWA KPaTKOBPEMEHHbIX BCMIECKOB Tpaduka.

Ha kommyTtaTopax AJICMTEK cyliecTByeT cTaTuyeckmin bydep, 3akpenieHHbI 3a
KaXAol ovepeablo Ha KaX bl MOPT, @ Tak Xe 06Lwmin AnHamunyeckmin bydep,
KOTOPbIA MOXeT MCMONb30BaTbCA /1060 oUepesbio JOMONHNTENLHO. ECTb

BO3MOXHOCTb OTK/IFOUYEHUSA ANHAMMYecKoro bydepa. Takke ecTb BOSMOXHOCTb
HacTponkm bydepoB ovepese.

HacTponka cTaTnyeckoro pexxmma
War 1. OTkAoUeHe aguHaMmuyeckoro 6ydepa

[Ns OTK/IrOYeHUA JUHaMUYeCcKoro 6yc|)epa H€O6XOAI/IMO BbIMOJ/IHUTb KOMaHAY:

(als_sw) (configure) #
(als_sw) (configure) #no cos-queue dynamic

LWar 2. HacTtpoiika 6ydepoB ouepeaein

Ans Kaxaon ouepesm ykasbiBaeTcs 2 AMMUTA sHeeK: IMMUAT, MPY KOTOPOM MaKeTbl
HaUMHAT OTOPACbIBATLCSA, I NIMMUT, MPU KOTOPOM MNaKeTbl BHOBb HAYMHAKOT
A06aBNATLCS B OUepe/b:

(als_sw) (configure) #cos-queue cell-limit @ 20 10
(als_sw) (configure) #cos-queue cell-limit 1 30 15
(als_sw) (configure) #cos-queue cell-limit 2 40 20
(als_sw) (configure) #cos-queue cell-limit 3 5@ 25
(als_sw) (configure) #cos-queue cell-limit 4 60 30
(als_sw) (configure) #cos-queue cell-limit 5 70 35
(als_sw) (configure) #cos-queue cell-limit 6 80 40
(als_sw) (configure) #cos-queue cell-limit 7 9@ 45
(als_sw) (configure) #exit
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19.5 HacTtpouka nonntmk QoS

JlaHHbIA MexaHM3M NO3BOSIET FTMHBKO HACTPOUTL NPUOPUTU3ALMIO TPpadmKa No
nossiM nakeTta. PaboTa Npon3BOAMTCA B HECKOIbKO 3TaroB.

CHa4ana naket knaccmouumpyeTcst nyTeM CPaBHEHUS HAaCTPOEHHbIX Ha
KOMMYTaTope NPU3HaKoB C NMOMIIMI MakeTa. 3a 3TO OTBeYaeT knacc Tpaduka (class-
map). Ecnm ans naketa HaZeH NOAXOAALLMIA KNACC, HAaZ HAM BbINONHSAOTCSA
CBsi3aHHbIE C 3TUM K/1aCCOM AencTBuUS. elicTBUS onmncbiBatoTCs B nonuTike (policy-
map) NpYMeHNTeNbHO K KaXZoMy knaccy Tpaduka.

HacTpoiika nogpasymeBaeT co34aHne KNaccoB 4151 HYXXKHOro Tpaduka, co3gaHme
NONNTUK C AeNCTBUSMU /15 BbIOPAHHbIX KNAacCOB U MPUMeEHeHre NOANTUK Ha
NHTepdercax.

Ha ogHOM MHTepderce MOXHO NPUMEHUTb TONbKO OAHY NOANTUKY. OAHa 1 Ta Xe
NONNTMKA MOXeT bbITb NPYIMEeHeHa Ha HeCKOIbKUX MHTepdercax. Tpaduk,
KOTOpPbIA He COOTBETCTBYET HN O4HOMY KJ1acCy NMPUMeHEHHON Ha nHTepdelice
NONNTUKK, ByAeT Hanpae/ieH Ha 06paboTKy MexaH13My JoBepus MeTkam. B To xe
Bpems Tpaduik, KOTOPbIA Nomnan rnoz onpejeneHHblin Knacc NpUMeHeHHOW Ha
nHTepderice nonnTrkm QoS, He byzeT 06paboTaH MeXaHN3MOM LOBEPUS METKaM.

Co3paaHwme KaccoB Tpadpuka M NoANTUK QoS
LWar 1. Co3aaHue knacca Tpadpuka

Knacc Tpaduka co3gaeTcs C MOMOLLbH KOMaHAbI:

(als_sw) #configure
(als_sw) (configure) #class-map match-all "class1" ipv4
(als_sw) (configure) (class-map "classi1") #

MNocne co3gaHusa knacca Tpadmka KOHCONbHbIN MHTepdenc NepexoinT B KOHTEKCT
HaCTPOWKM 3TOro Kacca. B HeM MOXHO 3afaTh A/159 Knacca NpusHaKky, KoTopble
byAyT NpoBepATLCA Y BXOAALMX NakeToB. CTpoka "class1" — nwms,
NAeHTUGMLUMpYoLLLee AaHHbIN Knacc.

B KayecTBe NPM3HaKOB MOTYT ObITb BblIOpaHbl CnejytoLLme Nons:
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* 3HauveHue Tera 802.1q (match vlan <1..4095>);

* 3HaueHune npuoputeta 802.1p (match cos <0..7>);

* MAC agpeca NCTo4YHKKa 1 Ha3HaveHWs (match source-address <mac>)
(match destination-address <mac>);

* [lone EtherType 3aronoeka Ethernet (match ethertype <0x0600..0xffff>);

* |IP agpeca UCTOYHMKA 1 Ha3HaveHunsa (match srcip <ip>) n (match dstip <ip>);

* [lone protocol 3aronoska IPv4 (match protocol <0..255>);

* Mone DSCP 6ainTa TOS 3aronoska IPv4 (match ip dscp <0..63>);

* [TopTbl tcp nan udp UCTOYHKKA 1 Ha3HayveHns (match srcld4port <0..65535>)
n (match dstl4port <0..65535>);

B npumepe HUXe K1acc onucbiBaeT nakeTbl co 3HadyeHnem 802.1q VLAN ID, paBHbIM
100 (VLAN 100 gomxeH 6bITb CO34aH Ha KOMMYyTaToOpe A0 TOro, Kak byJeT yka3aH B
Knacce):

(als_sw) (configure) (class-map "class1") #match vlan 100
(als_sw) (configure) (class-map "class1") #exit

MprMep ncnonb3oBaHWA B KayecTse npusHaka 802.1p CoS:

(als_sw) (configure) #class-map match-all "class2" ipv4
(als_sw) (configure) (class-map "class2") #match cos 2
(als_sw) (configure) (class-map "class2") #exit

CyLuecTBYyeT NPU3HAaK, NO4 KOTOPbIN NOAXOAMT Nt060I Tpaduk:

(als_sw) (configure) #class-map match-all "class3" ipv4
(als_sw) (configure) (class-map "class3") #match any
(als_sw) (configure) (class-map "class3") #exit
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MoxeT bbITb 3aZaHa KOMBMHALMS MPU3HAKOB (NoA KNacc B NpuMepe nognagaet
Tpaduk ¢ VLAN ID 100 n CoS 5 ogHOBpEeMeHHO):

(als_sw) (configure) #class-map match-all "class4" ipv4
(als_sw) (configure) (class-map "class4") #match vlan 100
(als_sw) (configure) (class-map "class4") #match cos 5
(als_sw) (configure) (class-map "class4") #exit

LWar 2. Co3gaHve NoNNTUKM 06paboTkmn Tpadpunka

Ana co3gaHnsa NoANTUKM 06paboTkm Tpadrka NPUMEHSIETCA KOMaHAa:

(als_sw) #configure
(als_sw) (configure) #policy-map "policyl" in
(als_sw) (configure) (policy-map "policy1") #

Mocne BbINONHEHNS 3TOW KOMaHAbl byeT co3jaHa NnoanTuka ¢ nMmeHem "policy1".
MNonnTrka npegnonaraet NPUBA3KY AECTBUIN K K/lacCaM:

(als_sw) (configure) (policy-map "policyl1") #class "class4"
(als_sw) (configure) (policy-map "policy1") (class "class4") #

Mocne BbINONHEHNS 3TOM KOMaHAbl KOHCONbHbIN NHTepderic NepexoAnT B KOHTeKCT
HaCTPOMKN AeNCTBUM NONNTUKMK C MeHeM "policy1" Ana onpeseneHHOro kaacca
Tpaduka c umeHem "class4". B 3TOM KOHTEKCTe MOXHO 33a4aTb AeliCTBMS, KOTOpble B
pamMKax 3TO NONUTUKYM BYAYT NPOU3BOANTLCA HaZ NakeTamu, NOANaBLUVIMW MO,
yKa3aHHbIA Knacc.

Jonyctmble gencTeus:

* assign-queue — Ha3HaUNTb MakeTam BbIXOAHYH ovepe/b;
* mark cos — 3aMeHnTb 3HaveHVe 802.1p CoS B NnakeTax Ha yka3aHHOe U
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Ha3HauYMTb NakeTam COOTBETCTBYHOLLYIO BbIXOAHYIO o4epesb;

* mark ip-dscp — n3meHeHune nona DSCP 6aiita TOS 3aronoska IP Ha
yKasaHHoe;

* police-simple — orpaHMYNTb Ha BXOAE CKOPOCTb NPOXOXAeHUs Tpadrka
AAHHOIO Kflacca;

e drop — OT6POCUTL NaKeTbl.

JencTBus assign-queue 11 mark cos ABAAOTCA B3aMOUCK/IHOYAOLLNMU B
npeaenax AencTBUin 418 OAHOrO Kiacca. MNpu NonbITke HACTPOUTL Nt060e U3 ITUX
AEeNCTBUIA NpY paHee HaCTPOEHHOM ApYroM byaeT BbiBeeHa oLmnbKa 1 HoBoe
fericTBMe He byzeT go6aBneHo. B npegenax oAHOM NOAUTUKN, HO ANS Pa3HbIX
KNaccoB MX HACTpOMKa JoMnyCcTrMa.

OrpaHunyeHune ckopocTy police-simple nogpasymeBaeT BBOZ BepXHEro nopora
CKOPOCTU B KBUT/C Anst Tpadumka BbIBpaHHOIO Kiacca, BBOJ 3HaueHus burst ans
OrpaHVYeHNst CKOPOCTU N YKa3aHWs ABYX AeACTBUIA: Anst Tpadurka Hdke

OrpaHquHMﬂL4AﬂﬂTpa¢MKa,HpeBHCMBmeFOOFpaHMMEHME.BCQK)AOOYHEHOAMH

BapuWaHT: Tpaduk, He NpeBbICUBLLNI OrpaHUYeHe, NpornyckaeTcs (transmit), a
TpapuK, NPeBbICVBLLUVIA OrpaHnYeHe — oTbpackiBaeTcs (drop).

Huxe npriBeseHbl NprMepbl HACTPOMKW AeNCTBUIA:

(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)
(als_sw)

(configure)
(configure)
(configure)
(configure)
(configure)
(configure)

(policy-map
(policy-map
(policy-map
(policy-map
(policy-map
(policy-map

"policy1")
"policy1")
"policy1")
"policy1")
"policy1™)
"policy1™)

#class
(class
(class
#class
(class
(class

64 conform-action transmit violate-action drop
(als_sw) (configure) (policy-map
(als_sw) (configure) (policy-map
(als_sw) (configure) (policy-map
(als_sw) (configure) (policy-map
(als_sw) (configure) (policy-map

"policy1")
"policy1")
"policy1")
"policy1")
"policy1")

(class
#class
(class
(class
(class

"class1"
"class1")
"class1")
"class2"
"class2")
"class2")

"class2")
"class3"

"class3")
"class3")
"class3")

#assign-queue 6
#exit

#mark cos 3
#police-simple 5000

#exit
#

#drop
fexit

Ecnu Tpaduk noagnasaet noj HeCKobKo KAaccoB, bYAyT BbIMOIHEHbI 4eACTBUS
TONIbKO AN OAHOIO Kflacca — AJ/151 TOro, KOTOPbIN 6bl1 paHbLUe J06aBNeH B
NONNTKKY. JONyCTUMO UCMO/b30BaTb OAHU U Te Xe KNacCbl B pa3HbIX NOMUTUKAX.
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War 3. MpymeHeHMe NONNTUKN 06paboTKm Tpadpuka Ha MHTepdence

Ans Toro, UTO6LI HACTPOEHHas NOANTKKA 3apaboTana, ee HE0H6XOANMO MPUMEHUTb
Ha nHTepdeice:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #service-policy in "policy1"

Tenepb BecCb Tpaduk, BXoAaLmin Ha nHTepderic 0/1, byaeT obpaboTaH cnyx6oi
QoS no nonntuke "policy1".

[ocne onMcaHHbIX Bbille HAaCTpoek KOHbUrypauus KomMmyTatopa npuMeT
CNesyroLni BUA:

vlan database

vlan 100

exit

configure

class-map match-all class1 ipv4
match vlan 100

exit

class-map match-all class2 ipv4
match cos 2

exit

class-map match-all class3 ipv4
match any

exit

class-map match-all class4 ipv4
match vlan 100

match cos 5

exit

policy-map policyl in

class classi

assign-queue 6

exit

class class2

police-simple 5000 64 conform-action transmit violate-action drop
mark cos 3

exit

class class3

drop

exit

exit

interface 0/1

service-policy in policy1

exit

exit
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C AaHHbIMY HACTPOKamMKn MexaHn3M byzeT paboTaTb CeyoLiM 06pasoM:

1. Tpaduky knacca "class1" (VLAN ID 100) 6yseT HasHauyeHa BbIXOAHas
oyepesb C HOMEPOM 6.

2. Tpadwmky knacca "class2" (cos 2) byaeT Ha3HayeHa BbIXOAHas ovepesb
HoMep 3, a MeTKa cos byzeT nameHeHa Ha 3. Kpome Toro, npoxoxgaeHue
3TOro Tpaduka bygeTt orpaHNYEeHO CKOpPOCTbio 5 MbuT/C.

3. Tpaduk knacca "class3" (VLAN ID 100, cos 5) 6yseT oTOpOLLEH.

19.6 loBepure meTKam CoS

MexaHu13M 3aeNCcTByeTCs B Clyyae, eCnuv nakeTy He bblia paHee Ha3HayeHa
oyepelb MexaHU3MOM Knaccudurkaumm nakeTos. IHTepderic KoMMyTaTopa MoXeT
HaxoANTLCHA B Tpex pexunmax: gosepue metkam 802.1p (CoS) B nakeTtax, gosepue
meTkam DSCP B IP-3arosioBke rnakeToB 1 OTCYTCTBME AOBEPUA METKAM.

Mo ymonuaHumio BkatoueHo goseprie Metkam 802.1p. B aToM ciiyyae npuv nonyyeHmnm
nakeTta Ha 6a3e ero metkn 802.1p no TabanLe COOTBETCTBUS BblOMPAETCA BbIXOAHAS
ouepedb. Ecnn naket He nmeet Tera 802.1p/802.1q, eMy Ha3HayaeTca oyepesb,
yKasaHHas B Tabnuue cootseTcTBUsS A1 MeTkn 802.1p, pasHow 0. Mo ymonyaHuto
3TO o4yepeab HoMmep 1.

|_|pl/l OTK/TOYEHHOM peXnme oBepnd BCeM BXOAALLIMM NMakeTaM HeE3aBCMMO OT

meTok 802.1p nnm DSCP Ha3HauvaeTcs oyvepesb, yKa3aHHas B TabauvLe COOTBETCTBUS
ana metkn 802.1p, pasHou 0. Mo ymonyaHuio 370 oyepeb HoMep 1.

HacTtpowka aoBepus metkam CoS

HacTpoiika 3aknto4aeTcst B Ha3HauYeHnM obLuero pexvma josepus v
pesakTnpoBaHun Tabnnubl cooteeTcTBUA 802.1p (COS) 1 BbIXOAHBLIX ouepeseit. COS
MOXEeT MPUHMMaTbL 3HavyeHusa ot 0 go 7.

Lar 0. MpocmMOTp TeKyLLero coCToOiHUSA

MocMoTpeThb TekyLee COCTOsIHME pexrMa A0BepPUSt MOXHO KOMaHZ0IA:

(als_sw) #show classofservice trust
Interface Trust Mode

0/1 Dot1P
0/2 Dot1P
0/3 Dot1P
0/28 Dot1P
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B 3TOIn Tabnuue nepeymncieHbl Bce MHTEPdENChl U TeKYLLMA pexnm AoBepus Ha
3TUX NHTepdericax. No ymonvaHumio yctaHoBneH pexum Dot1P — goBepue MmeTkam
802.1p.

MocmoTpeTb Tabnunuy cooTBeTcTBUA 802.1p 1 BIXOAHbLIX 0Yepeseit MOXHO
KOMaHAO0M:

(als_sw) #show classofservice dotip-mapping
802.1p tag Egress queue

NoupbhwN-=-O
WWNhNhNN 2o -

B npumepe npmnBeaeHO COCTOAHKE MO yMon4YaHU. Hanprmep, naketbl ¢ CoS 0
nonazyT B oyepeib c HoMepoMm 1, a nakeTtsl ¢ CoS 6 nonagyT B ouepesb 3.
PacnpegeneHve MoxeT 6bITb HACTPOEHO NPOU3BOJ/ILHO.

LWar 1. 3agaHue pexxuma gosepus

[ANna cMeHbl pexurMa JoBepust UCMO/b3yeTcsl KOMaHAA:

(als_sw) #configure
(als_sw) (configure) #classofservice trust (dotip|ip-dscp|untrusted)

Pexnmsbl:

e dot1p — pexum gosepus metkam 802.1p. Ouepesb KaxA0oro nakerta
onpejenseTcs 3HavYeHneM 13 Tabnunubl cootseTcTBms CoS 1 Homepa
oyepeau;

* ip-dscp — pexwum gosepusa metkam DSCP. Ouepeab nakeTa onpegensercs
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no Tabnuue cootetcTBusd DSCP n Homepa oyepean;

* untrusted — oTk/ItOUeHMe pexunma goBepust MeTkam 802.1p. Bce nakeTbl
NOMeLLaloTCA B O4HY ouepelib U UMEKT OA4VNHAKOoBbI NpuopuTteT. Homep
oyepeamn onpegenserca 3HayeHnem cootesetcTaug Ana CoS 0. Mo
ymonyaHuto CoS 0 cooTBeTCTBYeT HOMep o4yepean 1, NO3TOMY BCe NakKeThl
Npuv yCTaHOBKE 3TOro pexurma byayT noMeLleHbl B ovepesb 1.

ObpaTtnTe BHMMaHMe, YTO pexunM untrusted He BbikatOUaeT cnyxoby. B aTom pexume
BCe nakeTbl IMET OAMNH NPUOPUTET, MOMELLAITCA B O4HY ovepesb. YTobbl
N3MEHVTb HOMep o4vepean AN BCcero Tpadrika B pexrme untrusted, Hy>XHO B
Tabnve COOTBETCTBUSA U3MEHUTb HOMep oyepeaun, cooTeeTcTBytoLlern CoS 0.

LWar 2. 3apaHne pexkmuma foBepus Ha UHTepdeiice (ONLMOHANIBLHO)

Ans nHTepderica MOXHO 3a4aTb pexmnm AoBepus, OTANYHbIV OT 3a4aHHOIO
rnobanbHO. HacTponkm Ha MHTepdeice Heobs3aTenbHbl U ABAAKOTCA bosnee
NPUOPUTETHBLIMUY, YeM rNobanbHasa HacTpoiKa.

3a4aTb pexuvM goBepust 41 nHTepdelica MOXHO KOMaHZAOM:

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #classofservice trust (dotip|ip-dscp|untrus
ted)

LWar 3. 3apaHne cooTBeTCTBUA 3Ha4YeHUs CoS HoMepy onpepeneHHoMN
ouyepeau

Tabnuua cooTBeTCTBUS OnpeAeneHHOoro 3HayeHna CoS 1 HoMepa ovepean MoXeT
6bITb HaCTPOEHa NPOM3BOJIbHO. M3MeHeHWs, cAenaHHble B KOHTeKCTe rnobanbHOM
KOH}UTrypauunm, KOCHYTCA BCeX MHTepdencos.

ANa pefakTpoBaHuMsA rnobanbHoM TabnnLbl COOTBETCTBUS UCMO/b3YeTCss KOMaHAa
BUAA:

(als_sw) #configure
(als_sw) (configure) #classofservice dotip-mapping <cos> <queue>
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B 3TOl KOMaHAe HY>XHO yKasaTb XeslaeMoe COOTBeTCTBMe 3HaveHns CoS 1 HoMepa
ouepesy, B KOTOPYHO BYayT MOMeLLeHbl NakeTbl ¢ AaHHbIM CoS.

Ans npymepa ycTaHOBMM MOJIHOEe COOTBETCTBME 3HaueHnin CoS Homepam
ouepejeri:

(als_sw) #configure

(als_sw) (configure) #classofservice dotip-mapping
(als_sw) (configure) #classofservice dot1p-mapping
(als_sw) (configure) #classofservice dot1p-mapping
(als_sw) (configure) #classofservice dotip-mapping
(als_sw) (configure) #classofservice dotip-mapping
(als_sw) (configure) #classofservice dotip-mapping
(als_sw) (configure) #classofservice dotip-mapping
(als_sw) (configure) #classofservice dotip-mapping
(als_sw) (configure) #exit

NoupbhwWN-=
NoubhwN-=

Tenepb TabnuLa COOTBETCTBUSA NPUMET CNeAyHOLMIA BUA:

(als_sw) #show classofservice dotip-mapping
802.1p tag Egress queue

NoupbhwN-=-
NoubhwNn -,

LWar 4. 3apgaHue cooTBeTCTBMS 3Ha4YeHMs CoS Homepy onpeaeneHHoMn
ouyepeaun Ha HTepderice (ONLMOHA/ILHO)

Ana nHTepderica MOXHO 3a4aTb COOTBeTCTBME 3HayYeHns CoS Homepy
onpezeneHHON oyepesmn, KoTopoe byaeT OT/IMYHO OT FN06aNbHOM HACTPOMKN.
Hactpoiika Ha nHTepderice He oba3aTtenbHa 1 ABNAETCA 6osiee NPUOPUTETHOM, YeMm
rnobanbHas HacTporka. Ecim Ha nHTepdeiice ykasaHbl He BCe COOTBETCTBUSA, a
TO/IbKO YacTb (HanpumMep, AN cos 2 1 3), TO OCTasibHasa YacTb Tabaunubl byaeT B3sTa
N3 rNo06anbHOM HACTPOVIKMU.
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3aaTb COOTBETCTBME MOXHO KOMaHAOM:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #classofservice dotip-mapping <cos> <queue>

19.7 JoBepue meTkam DSCP

MexaHn3m aHanorunyeH goseputo metkam 802.1p, TONILKO B 4aHHOM C/ly4yae 3a
Ha3Ha4yeHVe BbIXOAHOW ovepean oTBeyaeT MeTka DSCP u3 IP 3aronoska. DSCP
(differentiated services code point) — 370 cTapwue 6 61T 8-My BUTHOro NOASA
Differentiated services Field B IP-3aronoske. Mone DSCP MoXxeT NpuH1UMaTh
yuncnioBble 3HayveHus ot 0 4o 63.

Hactpoiika aoBepus metkam DSCP

* BK/IOUeHVe pexrmMa gosepus DSCP meTkam (Mo yMOYaHUIO fencTByeT
pexvm gosepusa 802.1p)

* Ha3HayeHwme cooTBeTCTBUA 3HaYeHUn DSCP 1 HOMepOB BbIXOAHbIX
ouepesen

Lar 0. MpocmMOTp TeKyLLero coCToOiHUSA

MocMoTpeThb TekyLee COCTOsIHME pexrMa A0BepUsSt MOXHO KOMaHZ0IA:

(als_sw) #show classofservice trust
Interface Trust Mode

0/1 Dot1P
0/2 Dot1P
0/3 Dot1P
0/28 Dot1P

o ymon4aHmo BKIOUEH pexim goBepna metkam 802.1p.
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MocMoTpeTb Tabnaunuy cooTBeTCTBUSA 3HaYeHns DSCP n HoMmepa BbIXOA4HOW o4vepean
MOXHO KOMaHAO0W:

(als_sw) #show classofservice ip-dscp-mapping
IP DSCP Egress queue

O(be/cs@) 1

6 1

7 0
22(af23) 0
23 1
29 1
30(af33) 2
44 2
45 3
60 3
61 0
62 0
63 0

War 1. 3agaHue peXxuma gosepus

[ns yctaHoBku pexnma gosepus metkam DSCP ncnonb3yeTca komaHaa:

(als_sw) #configure
(als_sw) (configure) #classofservice trust ip-dscp

[laHHasa KoMaH4a yCTaHaBAMBAET A/15 BCeX MHTepdelricoB KOMMYTaTopa pexumnm
posepua metkam DSCP. MNMpu nonyyeHunn naketa no ero metke DSCP nakety
Ha3HauaeTcs onpejenieHHas BbIXOA4Has ovepesb U3 TabnuLbl COOTBETCTBUS,
npuBeAeHHOW Bblle. B ciyyae, ecnim nakeT He nmeeT meTkm DSCP (Hanpuwmep,
nakeT He MMeeT 3aronoBka IP), eMy HasHavaeTcsa BbIXOAHAaA ovepesb, KOTopas
CcoOTBeTCTBYeT 3HauveHuto 0 13 Tabaunubl cootBeTcTBMSA 802.1p (QHANOTMYHO
pexumy untrusted).
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LWar 2. 3apaHne pexkuma foBepus Ha UHTepdeiice (ONLMOHANIBLHO)

Ansa yctaHOBKN pexuima fosepuns metkam DSCP Ha nHTepderice ncnosb3syeTcs
KOMaHAa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #classofservice trust ip-dscp

OJTa KOMaHZa MOXeT bbITb MoJie3Ha B Clyyae, e He0bXo0ANMO r106anbHO
BK/IOUUTb OAUH PeXnM Josepus (Hanpumep, goseprie meTkam 802.1p), a Ha
onpegeneHHoOM nHTepderice — pexnm fosepurs meTkam DSCP.

LWar 3. 3apaHne cooTBeTCTBUA 3Ha4YeHUs DSCP Homepy onpeaeneHHOM
ouepeau

Ans peaakTpoBaHWA Ta6}'II/ILI,bI COOTBETCTBNA NCMOJIb3YETCA KOMaH4a B Ada:

(als_sw) #configure
(als_sw) (configure) #classofservice ip-dscp-mapping <dscp> <queue>

MNapameTpbl:
* <dscp> — 3HayveHune meTky DSCP. [lonycTMO BBOANTb UYMCNOBbIE 3HAYEHUSA
oT 0 A0 63, a Takxe CMMBOJIbHbIE MeHa (NpVBeeHbl B TabnunLe Huxe);
* <queue> — 3HayeHme oyepean ana gaHHoro DSCP.

CMBO/IbHbIE KOHCTaHTbI 4151 Ha3HaveHus DSCP:

CuMBO/IbHasA KOHCTAHTA Uncnosoe 3HaueHue
be/csO 0

csl 8

af11 10
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Ana npyimepa UaMeHUM Tabnuuy Ans Heckonbkux DSCP:

(als_sw) #configure

(als_sw) (configure) #classofservice ip-dscp-mapping @ @
(als_sw) (configure) #classofservice ip-dscp-mapping 37 4
(als_sw) (configure) #classofservice ip-dscp-mapping cs6 6
(als_sw) (configure) #classofservice ip-dscp-mapping 32 3

LWar 4. 3apaHne HomMmepa oyepean (BHyTPEeHHero npuopuTeTa) AJisi NakeToB
6e3 IP 3arosnoBka

(als_sw) #configure
(als_sw) (configure) #classofservice dotip-mapping @ <queue>

19.8 OrpaHn4yeHue CKOpPoOCTU NopTa Ha BbIXoje

B HeKOTOPbIX C/lyYasix MOXEeT MOHAA0BUTLCA OrPaHNYNTL CKOPOCTb MNOopTa Ha
BbixoZe. 119 3TOWM Lenun CnyxuT cnegyroLlas KoMmaHaa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface @/1) #traffic-shape 5000

B faHHOM npurMepe ckopocTb MHTepdeinca 0/1 orpaHnyeHa 5 MéuT/c.
MunHMUManbHOE 3HaYeHne orpaHnYeHnsa paBHoO 64 K6UT/C, MakCMMaNbHOEe PaBHO
CKOPOCTU rnopTa. ArOPUTMbI MJIAHUPOBLLMKA 1 NOAUTUKK QOS ByayT yunTbiBaTb
BbIXOAHYH MPOMYCKHY CMOCOHBHOCTL MOpTa Npw OTNpaeke Tpaduka, B TOM Ymcie 1
YyCTaHOB/IEHHOE 3TOV KOMaHAOW OrpaHnyeHe CKOpocTH.
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19.9 MNpumMepbl TUNOBbLIX HAaCTpPoOeK

Kak npaswsio, Ha KOMMyTaTope AocTyna cyliecteyet He meHee 3 VLAN: gna
yrnpaBneHus, 4Nna nHTepHeTa n Ansa undposoro Tenesugenus (IPTV). Mpu aTom
06bIYHO MaKCMManbHbIA NPUOPUTET AaeTcs ynpasagawoemy Tpaduky (no VLAN) —
YCTPOMCTBO AO/IKHO OCTaBaTbCA AOCTYMHbIM NPpU Nt0601 Harpyske. s 3Toro oH
HamnpasnaeTcs B ovepesb HoMmep 7. CheyroLLyM No NpropuTeTy HacTparBaeTcs
IPTV — Ha nsobpaxeHue He JO/IXHO BAUSATb UCNOb30BaHMe NHTepHeTa. ns Hero
06bI4YHO NCNoNb3yeTca ovepeb 5 nan 6. Ang MHTepHeTa 06bIYHO OCTaBNAETCS
oyepesb Mo ymMonvaHuio (1), Kak caMmas HN3KONPYOPUTETHAA U3 Tpex
ncrnosib3yemblix. Peannsyertca 370 Co34aHVeM ABYX KNacCcoB ANA BblAeNeHNs
ynpasnsawoLiero tpaduka n tpadurka IPTV no VLAN ID 1 nonnTmkm, B KOTOPOWn Ans
3TUX KJ1AaCCOB TpadumKa Ha3HavaeTcs oyepeb. [TonTrka ¢ nprnopuTraumen
Tpaduvka nprumMmeHsieTcs Ha uplink-kommyTaTopa.
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Mpumep KoHOUrypaumn:

network mgmt_vlan 1000

vlan
vlan
vlan
vlan
vlan
exit

database
222,640,1000
name 222 "IPTV"
name 640 "INET"
name 1000 "MGMT"

configure

mcast_vfm 222 forward_registered
cos-queue strict @ 1 2 3456 7
class-map match-all mgmt ipv4

match vlan 1000

exit

class-map match-all iptv ipv4

match vlan 222

exit

policy-map qos_policy in

class mgmt
assign-queue 7

exit

class iptv
assign-queue 5

exit
exit

interface 0/1
description "CLIENT"

vlan

vlan participation include 222,640

vlan
exit

pvid 640

tagging 222

interface 0/28
description "UPLINK"
vlan participation include 222,640,1000

vlan tagging 222,640,1000
vlan participation exclude 1
service-policy in qos_policy

exit
exit
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'MABA 20. PABOTA C AATYHUKAMW

20.1 TemnepaTypHbI AaTUNK

HacTpoiika TemnepaTypHoro gatumka

KommyTtaTop MoxeT oTrpaenaTe SNMP-trap coobLueHVs 0 BbIXOAe TeKyLLero
3HaYeHNs TeMnepaTypHOro JaTymka 3@ HUXKHIOK U BEPXHIOK rpaHunLbl
YCTaHOB/IEHHOrO TeMnepaTypHoOro guanasoHa. 1o ymonyaHumoo Ha KoMMyTaTope
oTkAtoYeHa oTripaBka SNMP-trap coobLeHn 06 N3SMeHeHU COCTOAHNSA
TemMnepartypsbl.

War 1. MpocMoTp TeKyLL,ero cocTosHus

Ana npocmoTpa TekyLLlero 3HayeHns TeMnepaTypbl Ha NnaaTe UCNob3yeTcs
KOMaHAa:

(als_sw) #show box temperature

Temperature sensor 132 C
SNMP Trap : disable
Lower threshold 10 C
Upper threshold : 45 C

Temperature sensor — TekyLLaa TeMrnepaTtypa B rpagycax Llenbcuns;
SNMP Trap — HacTpolika otnpasky SNMP-trap coobLeHunii;

Lower threshold — HVXHASA rpaHMLa TeMnepaTypHOro AManasoHa;

Upper threshold — BepxHas rpaHuua TemnepaTypHOro AvanasoHa.

Lar 2. N3meHeHMe HU)KHeW rpaHuLLbl TeMnepaTypHOro guanasoHa

Ana nameHeHusa MCnosb3yeTcd KoOMaHja:

(als_sw) #configure
(als_sw) (configure) #box
(als_sw) (configure) (box) #temperature threshold min 15
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Lar 3. 3meHeHMe BepXxHel rpaHuLibl TEMNepaTypHOro AnanasoHa

Ana nameHeHusa MCnosb3yeTcd KOMaHja:

(als_sw) #configure
(als_sw) (configure) #box
(als_sw) (configure) (box) #temperature threshold max 37

LWar 4. BkntoyeHue otnpaBky SNMP-trap coo6LieHuin

Ana BkaoyeHUs oTnpasky SNMP-trap coobLueHnIA NCnonb3yeTca KoMaHaa:

(als_sw) #configure
(als_sw) (configure) #box
(als_sw) (configure) (box) #temperature snmp-trap

LWar 5. MpocmMoTp MsmeHeHU

ﬂpOBepI/IM M3MeHeHNA C MOMOLLBLKO KOMaH/AbI:

(als_sw) #show box temperature

Temperature sensor 132 C
SNMP Trap : enable
Lower threshold : 15 C
Upper threshold : 37 C

Mpwv gaHHOW KoHUrypauum SNMP-trap coobLeHve byaeT oTnpaBaeHo B C/y4yae,
ecnv TemnepaTypa onycTuTcs Huxe 15 rpagycos Lenbcns, nnbo Bo3pacTteT Bbille
37 rpafycos.. TekyLlee 3HayeHvie TeMnepaTypbl 1 3Ha4YeHMe nopora 3anmcbiBaeTcs

B SNMP-trap.
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rNABA 21. HACTPOMKA XDSL

21.1 BBepeHve

xDSL (aHrn. digital subscriber line, ungposas aboHeHTCKas NMHNA) — CEMENCTBO
TEXHOJIOrVIA Nepesayn aHHbIX MO abOHEHTCKUM TenlePOHHbIM CeTsiM 0bLLero
N0/Ib30BaHWsA, KOTOPble NO3BOJIAKT 3HAYNTEIbHO MOBbLICUTbL CKOPOCTb Nepesayn
[AHHbIX 3@ CYeT 1CMO/Ib30BaHUS MeTOA0B LndpoBon 06paboTkm cmrHanos. K
oCHOBHbIM Tnam xXDSL otHocaTca ADSL, HDSL, IDSL, MSDSL, PDSL, RADSL, SDSL,
SHDSL, UADSL, VDSL. Bce 311 TexHOnornm obecrneymBatoT BbICOKOCKOPOCTHOWM
udpoBoO AOCTYN NO abOHEHTCKOM TeniePOHHON NMHNK. HeKoTopble TEXHONOT NN
XDSL ABNS0TCA OpUTMHaNbHbIMW pa3paboTkamMu, Apyrie NpescTaBastoT coboi
NPOCTO TeOpeTnYeckKne Mogenu, B TO BPeMs Kak TpeTbU yXe CTann LUMPOKO
Ncnonb3yeMbiMU CTaHZapTaMun. OCHOBHbLIM pasnnymnem JaHHbIX TEXHOMNOT U
ABNAOTCA METOAbl MOAYNALMMN, NCNOb3yeMble AN KOAMPOBAHWSA AaHHbIX.

21.2 HacTpomka xDSL Ha kommyTaTopax AJICUTEK

Mpwn HacTpolike XDSL He06X0AMMO yUnTbIBaTL, UTO Ha PAabOTy MNHUM OKa3bIBaOT
BNUsIHWe 0ba KoMMaekTa 0bopyAoBaHMA: 0bopyAoBaHve nposangepa, nan CO, n
obopyzoBaHme aboHeHTa, uan CPE. B faHHOM cTaTbe NprBeAeHO onucaHmne
HaCTPOWMKN TONbKO 060pyAOBaHWA NpoBangepa. B Tex cnyyasnx, Korga ans paboTsl
onpezeneHHOoM TeXHONorm TpebyeTcs ee NoALEePXKa AN HAacTPOKKa Ha
060pyA0BaHNM abOHEHTa, byZeT caenaHa crneuvanbHas nomeTka.

Cragnun pa6OTbI NHUM XDSL MOXHO YCNOBHO pa3fennTb Ha aiedyrouine 3Tanbl:

* OTKNtOYEHa (COCTOSIHME MOKOS, IMHUA He BKIOYEeHa, KOHPUrypaumsa He
yCTaHOB/eHa);

* OXngaHve noAxkaYeHns (CoOCToAHEe onpoca INHNN, TNHNA BKIOYEHA,
KOH®Urypaumsa yctaHoBNeHa);

* YcTaHOB/NEHVe coejnHeHns (aboHeHTCKOe YyCTPOCTBO OH6HapYXeHo,
yCTaHaB/IMBAaETCHA CoejJUHeHVe);

* CoefMHeHMe yCTaHOBEHO (Nepesaya AaHHbIX, HabntogeHe 3a COCTOAHNEM
NIMHUN).
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B cocTosiHMM MO YMONYaHWIO NPV YACTON KOHUrypauum sce nnHUM xDSL Ha
KOMMYyTaTope BbIK/toUeHbl. Takum ob6pas3om gaxe npu Hann4ymum yctporctea CPE Ha
APYrOM KOHLLe NMHUN CBA3b He ByzeT ycTaHoBeHa. [lns Toro, utobbl xDSL
coefriHeHMe MOro 6bITb YCTaHOBEHO, HEOHXOANMO BKIKOUUTL JIMHUIO. [ocne
3TOro en bygeTt HazHavyeHa KOHPUrypaums rno yMoa4aHuio, U INHNA NepenseT B
COCTOSAHVE OXUAAHWA NOAKNOYeHNS. ECn Ha ApyroM KOHLe NVH1K byaeT
obHapyxeHo obopysoBaHme CPE ¢ noaxoaaLLMmy HaCcTpoMKaMu, To TNHNSA
neperifieT B COCTOSIHNE YCTaHOB/IEHWNSA COEANHEHWSA, MOC/e Yero coeAnHeHne byaeTt
YCTaHOBJIEHO, 1 CTaHEeT BO3MOXHa nepezava JaHHbIX.

Echv B npouecce paboTbl IMHUM NOHAZ0OUTCA M3MEHUTb HacTpoku XDSL, ans
BCTYM/1€HUS HOBbIX HAaCTPOEeK B CUTy HEOBXOAMMO nepe3arpysnTb JIMHU.
Mepe3arpyska IMHNUU NPUBOANT K COPOCY IMHNK B HaYabHOE COCTOSIHVIE MPOCTOS,
noc/ie Yero e Ha3HayaeTcs HOBas KOHPUrypaums 1 MPOUCXOAUT YCTaHOBNEHME
coeAnHeHUs ¢ obopyaoBaHmnem CPE.

HacTpoika aboOHEeHTCKUX NNHUIA
LWar 1. Bbi6bop pe>kuma nogkioveHus

Ha koMmyTaTope cyLlecTByeT BO3MOXHOCTb YKa3aTb PeXVM NOAKIHYEHNA ANS
KaXA0m NHUW. T10 yMONYaHWIO pexyM BbibMpaeTcs aBTOMaTUYeCK Ha OCHOBaHWN
pexrMoB, nojaepxmnsaemMbolx obopygosaHvem CPE.

YcTaHOBUTb pexnm nogknrn4vYeHnda MO>XXHO cieAyrownMm KOMaH4aMn:

(als_sw) #configure
(als_sw) (configure) #xdsl interface 0/1
(als_sw) (configure) (xdsl @/1) #connection-type <auto|adsl]|vdsl>

rae:

* auto — aBTOMaTUYeCKUiN BbIGOP pexrma (Mo yMONYaHUIo);

* adsl — nogkntoyaTbea Tonbko No ADSL. Ecnm obopyaoBaHume CPE He
noajepxveaeTt nogkntoyeHmne ADSL, npyv 4aHHOW HaCcTpoOKe NoAKIoYeHne
He byAeT yCTaHOBNEHO;

* vdsl — nogknrouaTbeca Tonbko no VDSL. Ecnn obopysosaHme CPE He
noaaepxveaeTt nogkntoueHmne VDSL, npu faHHOW HAaCTPOMKe NMOAKAKOYEHVe
He ByJeT yCTaHOBJIEHO.
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LWar 2. HacTpoiika ADSL

HacTtpoiika PVC

Mpwu nogkntoyeHnn ADSL Ha ctopoHe CO 1 CPE Heobxo4MMO HacTpOUTb
napamMeTpbl 04HOro Unu Heckonbknx PVC-kaHanos. PVC (aHrn. Permanent Virtual
Circuit) — NOCTOAHHbLIV BUPTYanbHbIN KaHan, KOTopbiM obopyaoBaHue CPE
nogknto4vaeTcs k obopygosaHumto CO.

MNapameTpamu PVC-kaHana Ha CTOPOHe KOMMYTaTopa AB/AIOTCA:

* VPI (aHrn. Virtual Path Identifier, naeHTndurkatop BUpTyanbHOro nytn) —
ymcno ot 0 Ao 239, KOTOpoe 3aHOCUTCA B 3aro/ioBoK Kaapos ATM 1
NCNONb3YeTCa ANIA onpeAesieHNsa NPUHAANEXHOCTU Kajpa K onpejesieHHOMY
BUpPTyasibHOMY KaHany PVC;

e VCI (aHrn. Virtual Call Identifier, naeHTndrkaTop BUpPTYyanbHOro KaHana) —
ymncno ot 32 Ao 65535, KOTOpoe TakXe 3aHOCUTCA B 3aro0BOK Kagpos ATM
N NCNONb3YeTCA ASIA onpeaenieHNsa NPUHAANEXHOCTU Kajpa K
onpegeneHHoMy KaHany PVC;

* VLAN ID (ngeHTnémnkatop 4YactHowu BupTyanbHon cetn) — VLAN Ha cTopoHe
KOMMYTaTopa, KOTOPbIA CBA3bIBaETCA C JaHHbIM PVC-kaHanom. MakeTbl B
AaHHOM VLAN 6yayT nomMeLleHbl KOMMYyTaTopoM B 3TOT PVC-kaHan npw
nepegaye no nMHUKM XDSL B HanpaeieHnn K aboHeHTy, a Npu nepejadye
AAHHbIX OT abOHeHTa NakeTbl U3 AaHHOro PVC-kaHana 6yayT noMeLleHbl B
yKa3aHHbIn VLAN.

Hactporika PVC-kaHana npon3BoauTcs B KoHTekcTe ADSL HacTpoek AnHuK:

(als_sw) #configure

(als_sw) (configure) #xdsl interface 0/1

(als_sw) (configure) (xdsl @/1) #adsl

(als_sw) (configure) (xdsl @/1) (adsl) #pvc @

(als_sw) (configure) (xdsl @/1) (adsl) (pvc @) #vpi @
(als_sw) (configure) (xdsl @/1) (adsl) (pvc @) #vci 33
(als_sw) (configure) (xdsl @/1) (adsl) (pvc @) #vlan-id 1
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HacTpoiika pe>xmuma PVC

Ha kommyTaTope MOXHO HacTpouTb o 8 PVC-kaHanos. NHaekcbl PVC-kaHanos B
HacTporkax kommyTatopa (0 1 1 B AJaHHOM MpriMepe) He NMEerT HUKAKOro
3Ha4YeHNsA N MOryT 6bITb NtO6bIMK OT 0 40 7. MNepes HAaCTPOMKOM Heckonbkux PVC-
KaHasioB HY>KHO yka3aTb Multi-pexxum PVC gns gaHHom nnHun. Pexivrmos PVC Bcero
ABa:

* Single — Ha nMHWK HacTpavnBaeTca ognH PVC-kaHan, v BeCb Tpaduk,
nepesaBaeMblil Yepes NNHUI, ByZeT NPOXOANTb Yepes 3TOT KaHan (3ToT
PEXUM YCTaHOBJIEH MO YMONYaHNIO);

* Multi — HU AMHKMK HacTpamBaeTca Heckobko PVC-kaHanos., 1 3a
onpegeneHne PVC-kaHana byzet otBeyaTb VLAN nakeToB B HanpaBaeHUN K
aboHeHTy 1 3HaueHuns VPI/VCI npu nepegaye Tpadumka B HanpaBneHUn ot
aboHeHTa.

Pexxum PVC MOXHO CMeHNTb KOMaHA0M B KOHTeKkcTe ADSL HacTpoek TMHUN:

(als_sw) #configure

(als_sw) (configure) #xdsl interface 0/1

(als_sw) (configure) (xdsl @/1) #adsl

(als_sw) (configure) (xdsl @/1) (adsl) #pvc-mode <single|multi>
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Tunosas koHUrypauunsa nnHUM ADSL ¢ HaCTPONKON Heckonbkmnx PVC-kaHanos,
Korza B O4HOM KaHane nepegaetcs IP-Tpadnk aboHeHTa, a B 4pyroM Tpaduk TV,
MOXET BbIMNIA4eTb Tak:

(als_sw) #configure

(als_sw) (configure) #xdsl interface 0/1

(als_sw) (configure) (xdsl @/1) #connection-type adsl
(als_sw) (configure) (xdsl @/1) #adsl

(als_sw) (configure) (xdsl @/1) (adsl) #pvc-mode multi
(als_sw) (configure) (xdsl @/1) (adsl) #pvc @

(als_sw) (configure) (xdsl @/1) (adsl) (pvc @) #vpi @
(als_sw) (configure) (xdsl @/1) (adsl) (pvc @) #vci 35
(als_sw) (configure) (xdsl @/1) (adsl) (pvc @) #vlan-id 1382
(als_sw) (configure) (xdsl @/1) (adsl) (pvc @) #no shutdown
(als_sw) (configure) (xdsl @/1) (adsl) (pvc @) #exit
(als_sw) (configure) (xdsl @/1) (adsl) #pvc 1

(als_sw) (configure) (xdsl @/1) (adsl) (pvc 1) #vpi @
(als_sw) (configure) (xdsl @/1) (adsl) (pvc 1) #vci 91
(als_sw) (configure) (xdsl @/1) (adsl) (pvc 1) #vlan-id 322
(als_sw) (configure) (xdsl @/1) (adsl) (pvc 1) #no shutdown
(als_sw) (configure) (xdsl @/1) (adsl) (pvc 1) #exit
(als_sw) (configure) (xdsl 0/1) (adsl) #exit

(als_sw) (configure) (xdsl @/1) #no shutdown

(als_sw) (configure) (xdsl @/1) #exit

(als_sw) (configure) #exit

B aaHHOM npumMepe 6bina HacTpoeHa XDSL avHusa 0/1. PexymM NoAKAKYEHUS NHUN
6b11 ycTaHoBNeH B ADSL. B KOHTeKcTe HacTponkm napameTpos ADSL nnHus 6bina
nepesBezeHa B pexumM Multi (3To N03BOANNO HACTPOUTb HeCckoNbko PVC-kaHanos).
MNocne 3Toro 661K HacTpoeHbl A4Ba PVC-kaHana: PVCO (vpi O/vci 35/vlan 1382) ans
nHTepHet-Tpadmka n PVC1 (vpi 0/vci 91/vlan 322) ana Tpaduka IP-teneBngeHuns.

HacTpoiika pa6otbi c VLAN

Tak>Xxe Npu HacTpomKe JIMHUIA CTOUT OTMETUTb 0CobeHHOCTN paboTel ¢ 802.1Q-
TervpoBaHvem ans XDSL-nHTepdeiicoB KomMmyTaTopa. Ecam ana nepesayumn JaHHbIX
ncnonbsyetca Ter 802.1q (VLAN), kak B MpMMepe BbiLLE, TO A1 KOPPEKTHOW paboThl
NHUN XDSL HeobxoANMO BKAOUNTL 06paboTky HyxXHbIX VLAN Ha nHTtepdeiice
KOMMYyTaTopa C TeM e HOMePOM, YTO 1 InHMA XDSL.
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Co3patb HeobxoanMble VLAN Ha KOMMyTaTope 1 BKIUNTL 06paboTky VLAN ana
nnHuK 0/1 n3 npumepa Bbitle (Mbl Ucnosb3osann VLAN 1382 n 322 B npumepe)
MO>XHO CNefyroLLIM/ KOMaHAaMU:

(als sw) #vlan database

(als_sw) (Vlan) #vlan 322,1382

(als_sw) (Vlan) #exit

(als_sw) #configure

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #vlan participation include 322,1382

Ecnn aboHeHTbl AO/KHbI NonyyaTb Tpaduk 6e3 Tera 802.1q, pekomeHayeTcs
NCMOb30BaTh CreuyanbHyo KOMaHay B KOHTekcTe xDSL:

(als_sw) #configure
(als_sw) (configure) #xdsl interface 0/1
(als_sw) (configure) (xdsl @/1) #vlanautotag

STa KOMaH/a no3Bo/ifseT KOMMYTaTOpPY aBTOMaTUYeCKM yCTaHaB/InBaTh COCTOAHME
TerrpoBaHusa 802.1q AN JaHHOW MHUW. HacTpamBaTb BpyUYHYyHo tagging Ha
NHTepderice KOMMyTaTopa B 3TOM C/Iy4ae He HY>XHO.

B cnyyae, ecin abOHeHTbI JO/MKHbI NoayYaTh Tpaduk ¢ onpegeneHHbiM 802.1q
Terom, He06X0ANMO BbINONHUTL CeAytoLLe HAaCTPOMKK. Ana nogkatodeHns VDSL
HY>XHO OTK/IFOUNTb pexunM vlanautotag, n ycTaHOBUTb TerpoBaHme HeobXo4MMbIX
VLAN Ha nHTepdeice komMmyTaTopa:

(als_sw) #configure

(als_sw) (configure) #xdsl interface 0/1

(als_sw) (configure) (xdsl @/1) #no vlanautotag

(als_sw) (configure) (xdsl @0/1) #exit

(als_sw) (configure) #interface 0/1

(als_sw) (configure) (interface @/1) #vlan tagging 322,1382

Takxe Ha obopygoBaHu CPE He06X04MMO paspeLLnTb NepesaBaTb TErMpOBaHHbIN
802.1q Tpaduk Ha abOHEeHTCKMe NopPThl.
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Ana nogxkntoveHnsa ADSL pexxm vlanautotag Hy>XHO OCTaBUTb, AOMOJIHUTENIbHbBIX
HaCcTpoeK Ha KoOMMyTaTope He rnoTpebyeTcs. Ha obopyaosaHun CPE Heo6xoaMmMo
npu HacTporke KaHanoB PVC yka3aTb KaXxoMy KaHa/ly COOTBETCTBYHOLLNM emy Ter
VLAN. B pexunme ADSL Ter 802.1g Ha kKOoMMyTaTope byaeT CHAT, @ 0bopyAoBaHMe
CPE 37OT Ter fonxHO byaeT 406aBUTb B COOTBETCTBUM CO CBOMMU HAaCTPOMKaMU
nepez nepegayveit Tpadmka Ha aboHeHTCKMe NOpPThl.

LWar 4. HacTpoiika pe>xmmos ADSL (onuuoHanbHO)

Pexxnm nogkntoveHna ADSL no ymMon4aHUIo onpesensaeTca aBToMaTnyecky Ha
3Tane ycTaHOBNeHUSA coefnHeHUs ¢ obopygoBaHem CPE ncxoasa 13 3asBneHHbIX
nopaepxveaemMblx mogynaunin CO v CPE. B To e BpeMs eCTb BO3MOXHOCTb 3a/aTb
onpezeneHHbI pexxmum MoAKAYEHUs C MOMOLLBbIO KOMaHAbI:

(als_sw) #configure

(als_sw) (configure) #xdsl interface 0/1

(als_sw) (configure) (xdsl @/1) #adsl

(als_sw) (configure) (xdsl @/1) (adsl) #modulation <modulation>

rae <modulation> moxeT npmMHMMaTb Ciegyrouine sHauyeHnA:

* auto — pexuM BbIbrpaeTca aBToMaTyeckn (yCTaHOBNEHO MO YMOYaHWIO);

* full-rate — paspeLueHbl Tonbko G.992.2, G.992.4;

* g.dmt — pa3peLueHbl Tonbko G.992.1(A/B);

e g.dmt.bis — paspeweHbl Tonbko G.992.1(A/B) n G.992.3(A/B/L/M);

e g.dmt.bis.plus — pa3petteHsbl Tonbko G.992.1(A/B), G.992.3(A/B/L/M) n
G.992.5(A/B/M);

* glite — pa3peweHbl Tosibko G.992.2(A/C);

* g.lite.bis — pasperueHbl Tonbko G.992.2(A/C) n G.992.4;

* t1.413 — pa3peLueHbl Tonbko ANSI 1 ETSI.

LWar 5. HacTpoiika npoduneir VDSL (onumoHanbHO)

Mpo¢unb nogxknroyeHnsa VDSL Mo yMonyaHUo ycTaHaBINBaeTC aBTOMaTUYeCKM.
HasHaunTb KOHKPeTHbIN NPpodub ANS TNHUNA MOXHO C MOMOLLBIO KOMaHAb! B
KOHTeKkcTe HacTpoek VDSL:

(als_sw) #configure

(als_sw) (configure) #xdsl interface 0/1

(als_sw) (configure) (xdsl @/1) #vdsl

(als_sw) (configure) (xdsl @/1) (vdsl) #vdsl-profile <profile>
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rae <profi|e> MOXET NPNHMaTb diedyroune sHa4vYeHNA:

* auto — nNpodunb onpesenseTcs aBToMaTNYecKn (yCTaHOBAEHO MO
YMONYaHW1o);
* 303, 17a, 123, 12b, 8a, 8b, 8¢, 8d — byzeT ycTaHOBNEH yKa3aHHbI NPOdUIb.

Ecnu no kakori-To npuymrHe obopygoBaHuie CPE He MOXeT yCTaHOBUTL COeANHEHME
C yKa3aHHbIM B HaCTpoliKkax KoMMyTaTopa npoduaem, To coejrHeHne He byaeT
yCTaHOB/IEHO.

LWar 6. HacTpoiika cKopocTun (ONLMOHaNIbHO)

Mo yMONYaHMIO NVHUS yCTaHaBIMBaEeT MakCManibHO BO3MOXHYH CKOPOCTb
nepejayu JaHHbIX, KOTOPY MOXHO YCTaHOBUTb MPUY TeKYLLMX NapameTpax TMHUN.
OfHaKo eCTb BO3MOXHOCTb YCTAaHOBUTb MHTEPBa/ pa3peLLeHHbIX CKOpOCTel B
060X HanpaBneHWsX, KOTOpble ByAyT OrpaHNYMBaTEL aBTOMATNYECKN
YCTaHOB/IEHHY CKOPOCTb JINHWUM.

YcTaHOBUTb pa3pe|.ueHHb||‘/'| MHTEepBasl CKOpOCTeVI MOXXHO KOMaHAOI\/JIZ

(als_sw) #configure
(als_sw) (configure) #xdsl interface 0/1
(als_sw) (configure) (xdsl @/1) #bitrate <us|ds> <min>/<max>

MuHUManbHasa 1 MakCcManbHasa CKOPOCTb YCTAaHABIMBAETCS B KUI06UTaxX/C,
OTAEeNbHO A9 HanpaBneHuin K aboHeHTy (ds) n oT aboHeHTa (Us). YCTaHOBNAEHHbIN
NHTEepPBa NMLLUb OrPAHNYNBAET BO3MOXHYH CKOPOCTb ANHUK. ICMONb30BaTh
AAHHOE OrpaHnyeHve Ans NpejocTaBieHns aboHeHTY 3asBIeHHO No Tapudy
CKOPOCTU He peKOMeHAyeTCs, Tak Kak 3TO OrpaHnyeHmne BANAEeT Ha CKOPOCTb CaMOW
JIVIHNW, @ He Ha CKOPOCTb nepesaydn noaesHblX 4aHHbIX MO AMHUK. BmecTe ¢
NoNe3HbIMU JaHHbIMY MO AMHUAM XDSL nepegaetca cnyxebHas nHpopmauus
CaMOro MOAK/IIYEHNS, KOTOpas MoXeT 3aH1nMaTb 40 10% n 6onee dmsnyeckom
CKOPOCTU INHWW.
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LWar 7. Hactpoiika SNR (onuvoHanbHoO)

SNR (aHrn. Signal-to-Noise Ratio, cooTHOLLeHVe crurHan/wym) onpejensier KauecTso
JIHUWN, a TakXXe KOCBEHHO YKa3blBaeT Ha BO3MOXHOE KOIMYeCTBO OLLIMOBOK 1 MoTepb
npu nepegaye AaHHbIX N0 3TOW AMHUK. CKOPOCTb Nepesayn AaHHbIX N0 NHUAM
XxDSL BO MHOIOM 3aBUCUT OT KayecTBa JVHWIA, MO KOTOPbIM ByAeT OCyLeCTBAATLCA
nepejgava.

Mpwn HacTporke NnHUK XDSL Ha KOMMYyTaTope MOXHO yKa3aTb Tpebyemblii ypoBeHb
SNR ¢ noMoLbO KOMaHAbI:

(als_sw) #configure
(als_sw) (configure) #xdsl interface 0/1
(als_sw) (configure) (xdsl ©/1) #snr-margin <us|ds> <target> <min>/<max>

rae

e <target> — uncno ot 0 o 310, ycTaHaBAMBaET Xenaemblii ypoBeHb SNR.
EavHuua namepeHus 0.1 dB. Mo ymonyaHuto pasHo 60 (To ecTb 6 dB);

* <min>/<max> — yncna ot 0 10 310, MUHUMANBbHBIN N MAKCUMAaNbHbIV
ypoBeHb SNR. EgnHunua namepeHuns 0.1 dB. CneumanbHoe 3HaveHve 0/-1
3anpeLlaeT M3MeHeHre MOLHOCTN C1rHana (YCTaHOB/IEHO MO YMONYaHMIO).

LWar 8. HacTtpoiika Rate Adaptivity (onunoHanbHO)

KommyTaTtop nocne yctaHoBNAEeHNSA COeANHEHVS MOCTOAHHO MOHUTOPWT COCTOSAHUE
JITHAW 1 OTKANK OT ob6opypoBaHus CPE. Ecan B onpeseneHHbIi MOMEHT BpeMeHH
nokasartenu IMHUW YXYALATCH, KOMMYTaTOP MOXET NpeAnpuHATbE A4eACTBUS A5
YNIyYLLIEHWA KayecTBa IMHUN. [10 yMONYaHUIO TakUM AeNCTBUEM ABSETCH Pa3pbiB
JINHUN 1 ee MOBTOPHOE yCTaHOB/eHVe. VI3MeHNTb JaHHOe NoBejeHe MOXHO C
MOMOLLIbIO C/iefytoLLen KOMaHbI:

(als_sw) #configure
(als_sw) (configure) #xdsl interface 0/1
(als_sw) (configure) (xdsl @/1) #rate-adaptivity <us|ds> <mode>

rae <mode> MOXeT NPUHUMaTb CejytoLme 3HaUYeHS:
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e off — oTKNOUNTL AeNCTBME NPU CHUXKEHNW KayecTBa TNHUNY;

* retrain — pa3opBaTb NHWIO 1 MOAKOUYUTLCS 3aHOBO MPU CHUXEHUN
KayecTBa MMHNK (yCTaHOB/IEH MO YMONYaHMIO);

* seamless — BKAOUNTBL pexuM seamless rate adaptivity (SRA), koTopbii
CHVXXaeT CKOPOCTb NIMHUW NPU YXYALLUEHUN KayecTBa U MOBbILaeT Nnpu
yny4lleHunn 6e3 paspbiBa 1VHAUN.

Ansa pexurma SRA HeobxoArMO BBECTU LOMNONHUTE/IbHbIE MapaMeTpbl:

(als_sw) (configure) (xdsl 0/1) #rate-adaptivity <us|ds> seamless <interval> <mi
n>/<max>

rae

* <interval> — nHTepBan BpemeHun B cekyHAax. Ecv B TedeHme fJaHHOrO
nHTepBana SNR nMHMM Haxo4MUTCA 3a YCTAHOBMIEHHbLIMIW rPaHnLaMK,
cpabatbiBaeT MexaHu3M SRA;

* <min>/<max> — HXHee N BepxHee 3HavyeHUs SNR nnHum B 0.1dB,
KOTOPble CUNTAIOTCA YAOBNETBOPUTENIbHBIMW. 3HaUYeHMe <min> He MOXeT
6bITb 60/bLUe target SNR vHMKM (MO yMon4YaHMo paBHO 60 1 MOXeT 6bITb
N3MeHeHO KOMaHZAOoM snr-margin). Takxke 3Ha4eHne <min> J0/KHO 6bITb
MeHblLUe YyemM <max>.

Mpw cpabaTbiBaHMN MexaHM3Ma SRA cKOpOCTb TMHUM HAUYUHAET MOCTENEeHHO
YMEeHbLLATLCA AW YBENNUYMBATLCS HEGONbLUMMM LWaraMu Ao Bo3BpalleHus SNR B
YyCTaHOB/IEHHbIE FTPaHULLbI.

War 9. Hactpoiika UPBO (onuuoHanbHO)

TexHonorusa UPBO (Upstream Power back-off) npegHasHaueHa ans cHmxeHUs
BUSIHNSA KOPOTKMX INHNM C 60/IbLLION MOLLHOCTBIO CUTHANA Ha AJIVIHHBIE IMHUN C
Masio MOLLHOCTbIO CUTHaNa npuv npoknagke TefedoHHbIX IMHUA pa3HOW AIVIHbI B
O4HOM Kabene. TexHONOrnsa onncaHa B pekoMeHgaunm G.993.2, kotopas Ha
JlAaHHbI MOMEHT cocTouT 13 G.993.2, G.993.2 Amendment 1 n G.993.2
Amendment 2.
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Hactpolika napameTtpos UPBO ocyLecTBASeTCs C MOMOLLBbIO CeAYHOLLX KOMaHZ:

(als_sw) #configure

(als_sw) (configure) #xdsl interface 0/1

(als_sw) (configure) (xdsl @/1) #vdsl

(als_sw) (configure) (xdsl @/1) (vdsl) #upbo <group> <a> <b> <kl@_ref>
(als_sw) (configure) (xdsl @/1) (vdsl) #upbo method <method>

rae

* <group> — HOMep HacTpanBaeMow rpynmnbsl NapamMeTpos., Yncsio ot 0 go 3.
Bcero MoxHoO HacTpouTb A0 4 rpynn napameTpos;

* <3> — napametp "a" ana UPBO onucartens, 3HayeHue a/256 J0/1KHO
HaxoAunTca B UHTepBasie ot -40 g0 -80.96;

* <b>— napameTp "b" gna UPBO onucatens, 3HaveHve b/256 fomKHO

HaxoAnTca B UHTepBase -40.96 go O;

<klO_ref> — napametp "klO_ref" ana FEXT. EanHnua nameperns 0.1 dB.

PaspelueHHbIn MHTepBan oT 1.8 fo 63.5 dB. CneymanbHoe 3HauveHve 0

yKa3blBaeT Ha OTKJ/IDYEHME KOPPEeKL MY,

* <method> — kog meToza oT 0 g0 3. 3HaueHune 0 3agaeT yCTaHOBKY upstream
PBO Ha ocHoBaHuM DS TS0364/96. 3HaueHue 1 3agaeT yCTaHOBKY upstream
PBO Ha ocHoBaHuun FEXT-onTMumn3nposaHHoro metoga UPBO, onvcaHHoro
B G993.2, ammendment 2. 3HayeHne 2 3a4aeT yCcTaHOBKY upstream PBO
Ha ocHoBaHWW FEXT-onTnMusmposaHHoro metoga UPBO, onvcaHHOro B
G993.2, ammendment 2, 6e3 cornacoBaHus c obopygosaHvem CPE. 3ToT
MeTOZ peKOMeHAyeTCs NCNONb30BaTh B Cay4asnx, ecin obopysoBaHue CPE
He nopaepxveaet G993.2, ammendment 2.

Mo ymonuaHmto UPBO Bk/tOUeH, NapamMeTpbl 3aaHbl CejyowmM o6pa3om:

(als_sw) #configure

(als_sw) (configure) #xdsl interface 0/1

(als_sw) (configure) (xdsl @/1) #vdsl

(als_sw) (configure) (xdsl @/1) (vdsl) #upbo @ -12109 -4500 0
(als_sw) (configure) (xdsl @/1) (vdsl) #upbo 1 -13824 -3500 0
(als_sw) (configure) (xdsl @/1) (vdsl) #upbo 2 -13824 -3500 0
(als_sw) (configure) (xdsl @/1) (vdsl) #upbo 3 @ @ @
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Ana otknoyeHna UPBO rcnonb3yroTcd 3HaveHns 0 A1 BCex napamMeTpoB:

(als_sw) #configure
(als_sw) (configure) #xdsl interface 0/1
(als_sw) (configure) (xdsl @/1) #vdsl

(als_sw) (configure) (xdsl @/1) (vdsl) #upbo @ 0 @ 0
(als_sw) (configure) (xdsl @/1) (vdsl) #upbo 1 0 @ 0
(als_sw) (configure) (xdsl @/1) (vdsl) #upbo 2 @ @ @
(als_sw) (configure) (xdsl @/1) (vdsl) #upbo 3 @ @ @

Mpwn gaHHOWM HacTpoike UPBO 6yzeT oTKIKOUEH, @ CKOPOCTb INHWIA Npu
nogkntoveHnn VDSL B HanpaBneHnn oT aboHeHTa BO3pacTer.

LWar 10. MpumeHeHne HacTpoek
N3mMeHeHVie HacTpoeK IMHUU MPOUCXOANT B MOMEHT NOAKIKYEHNA AnHUK. JTrobble
HaCTPOWKN, KOTOpPbIE BbIIN CAeNaHbl Ha YXKe MOAKIHYEHHOW TNHNW, He BAVAKOT Ha

ee paboTy A0 Tex Nop, NoKa ANHKA He byaeT NoAKIHOYEeHa 3aHOBO.

Bbi3BaTb MepenojkatoyeHne TMHUA 1 NPUMeHeHne BCeX CAeNTaHHbIX M3MEeHeHI B
KOHUTrypaunm MOXHO c/iefyroLLlein KoMaHAoMN:

(als sw) #xdsl interface 0/1 reload

[Mocne BbINO/IHEHVIA 3TOV KOMaH/bl cOeiiHeHMe byAeT pa3opBaHO 1 3aHOBO
YyCTaHOB/EHO, C 06HOB/IEHHOM KOHbUrypaLuumei.

MpocMoOTp COCTOSHUA NNHUIA

TekylLiee COCTOAAHME IMHNA MOXHO MPOCMAaTPMBATL C MOMOLLbI0 KOMaHZbI:

(als_sw) #show xdsl interface 0/1
Detail xDSL information for interface 0/1:
Line state. ..ottt Configured
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Ecnv nnHWA noaknroyeHa, 3Ta e KoMaHZza BbiBeeT MHGOPMAaLIMIO O MOAKTHOYEHWI
N TeKyLLEen CKOPOCTU NNHNN:

(als_sw) #show xdsl interface 0/22
Detail xDSL information for interface 0/22:

Line state...uuiii ittt e Running Showtime LO

UPtame. v vttt ettt it ettt i ettt @ days @ hours @ minutes 15
seconds

Protocol. ..ottt e e e G.993.2 (VDSL2)

Profile. .. ..ttt e i e e 17a

Loopback. ... ..o e Disabled

Upstream actual bitrate.............. ... ... 42489 Kbit/s

Upstream attainable bitrate.................... 42458 Kbit/s

Downstream actual bitrate..............ccovv.. 100504 Kbit/s

Downstream attainable bitrate.................. 100427 Kbit/s

Takxe eCcTb AONONHUTENbHAA KOMaHAa ANS NPOCMOTPa NoAPO6HOM MHGOopMaLMK O
NINHUN:

(als _sw) #show xdsl interface 0/22 detail
Detail xDSL information for interface 0/22:

Line state....vui ittt i Running Showtime L@

0 o o 1T @ days @ hours @ minutes 49
seconds

2 a0 ) oo o o 1 G.993.2 (VDSL2)

Profile. .. ..ttt e e 17a

Loopback. . v v ittt e Disabled

Upstream actual bitrate...........ccoueuenn.. 42489 Kbit/s

Upstream attainable bitrate.................... 42477 Kbit/s

Downstream actual bitrate...................... 100504 Kbit/s

Downstream attainable bitrate.................. 100080 Kbit/s

Actual electrical length.............. ..., 18

BO transport type.......ceuuiiiiiiiiiiiiiinenn PTM

B ErENSPOFrEt TYPRocooocoaoccacasoccoanaoacanonao Inactive

Last retrain cause.........ccoviiiiennnnnne.n. Unknown

Upstream SNR Mode. .......c.uurururnnnrnnnnnnnnns External noise only

Upstream SNR Margin.........c.eeueueeennnnnnnnns 60

Downstream SNR Mode............coiuiiinevnnnnn. External noise only

Downstream SNR Margin...........couovviueennenn. 61

UoSErEEm GURERUE [POMEF oo oooaoaoocooanaoooacoaao -182

Downstream output power.........ooeiiineeeeenns 105

B JaHHOM crivcke NpeAcTaBaeHbl clesyroLle napaMmeTpbl TNHUKL

337



* Line state — BHyTpeHHee COCTOosAHME NNHUK. MOoXeT NPUHUMaTL
cnefytoLe sHauYeHus:
o |dle — cTapToBO€e COCTOSIHME;
o Configured — NMHWA BbIKIOYEHA;
° Running Activation — oXxunaaHvie No4KIrYEHNS;
o Running Initialization — yctaHoBneHne coeanHeHNS;
o Running Showtime LO — nogknto4eHve ycTaHOBNEHO;
o Running Showtime L2 — nogkntoueHne yCTaHOBEHO, PeXnM
NMOHWMXEHHOr0 3HepronoTpebneHns.

* Uptime — Bpems paboTbl TEKYLLEro MOAKNOYEHUS;

* Protocol — npoToKON TekyLero NoAKNYeHNS;

* Profile — npodunb VDSL (npriMeHnM Tonbko ans VDSL nogkntoueHus);

* Loopback — cocTtosiHue netau BHyTpu DSL;

* Upstream/Downstream actual bitrate — TekyLaa akTyanbHasa CKOpoCTb
NOAKNHOYEHNSA B HanpaB/ieHNM OT abOHeHTa N K abOHEeHTY COOTBETCTBEHHO.
BbiBOANTCSA B KN106UTAX/C;

* Upstream/Downstream attainable bitrate — TekyLaa pacyeTHas cKopocTb
nepeAayn faHHbIX B Harpas/ieHUn oT abOHeHTa N K abOHEeHTY
COOTBETCTBEHHO. BbIBOANTCS B KMNOBUTAX/C;

* Actual electrical length — Tekywmin koaddnumeHT kIO, nprMeHeHHbIN Ans
UPBO;

* BO/B1 transport type — TekyLwmin TpaHcnopt ans BO n B1 cooTBeTCTBEHHO,
MOXeT NPUHUMaTbL 3HaueHna ATM mnnn PTM. 3HadeHune Inactive rosopuT o
TOM, 4To BO 1nm B1 He ncnone3yercs;

* Last retrain cause — nNpuYMHa NocneHero nepernoakIYeHUs TNHUN.
MoXeT NpUHMMaTL ciefytoLLe 3HaYeHs:

o Unknown — nepenogk/itoyeHust He 6b1s10, IN60 NPUYMHA He

N3BECTHa;
o Wrong profile — HenpaBunbHbIN Npoduab VDSL nnmn pexmm
moaynaumm ADSL;

o Requested bitrate cannot be achieved — 3asBneHHasa ckopocTb B
HanpasneHnax US nnn DS He MOXeT ObITb OCTUIHYTa MPW TeKyLLMX
HaCTpoViKax 1 NapameTpax IMHNK;

o Timeout during initialization — ncrek TanmayT yctaHoOBNEHUSA
coefVHeHNs;

o CRC error during initialization message — 3a¢unkcmpoBaHa
HenpaBW/bHasA KOHTPOJIbHAasA CyMMa B COOBOLLEHMIN YCTaHOBNEH WA
coefHeHNs;

o Unavailable Time declared during showtime at NE — yka3aHo
HenpaBW/ibHOE BpeMs B NMpoLiecce yCTaHOB/IEHHOIO COeMHEHNS Ha
cTopoHe CO;

o Dynamic Rate Adaptation triggered retrain at NE — anroputm
AVHaMNYeCcKon aganTauymm CKOpOCTX 3anyCTA NepenojkitoyveHmne
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NIVIHUN Ha cTopoHe CO;

o Unavailable Time declared during showtime at FE — yka3aHo
HernpaswibHOe BpeMs B MnpoLiecce yCTaHOBNEHHOIO COeNHEHNA Ha
cTopoHe CPE;

o Dynamic Rate Adaptation triggered retrain at FE — anroputm
AVHaMMYeCcKOW ajanTtauym CKOpPOCTY 3aMnyCTu NepenoakrnyeHmne
NIMIHUN Ha cTopoHe CO;

o Far-End line counters unavailable (ADSL2) — He yaanocb noayunTb
cyeTUrKM Ha ctopoHe CPE (Tonbko ana ADSL2 nogkntoueHnin);

o Near-end persistent LCD or NCD — nocTosiHHble OLLIMOKM Ha
cTopoHe CO;

o Far-end persistent LCD or NCD — nocTosiHHble OLLUMOKM Ha CTOPOHE
CPE.

* Upstream/Downstream SNR Mode — pexum nsamepeHmns SNR B
Hanpae/iieHNV OT abOHeHTa U K abOHEHTY COOTBETCTBEHHO, MOXEeT
NpUHMMaTh 3HayYeHus External noise only, TxRefVN nnu RxRefVN;

* Upstream/Downstream SNR Margin — 3HaueHue 3anaca SNR B
HanpaeaeHn OT aboHEeHTa 1 K abOHeHTY COOTBETCTBEHHO, YKa3blBaeTCs B
0.1 dB;

* Upstream/Downstream output power — 3HauyeHne MOLLHOCTU C1rHana B
Hanpae/ieHN OT abOHeHTa 1 K abOHEHTY COOTBETCTBEHHO, YKa3blBaeTCH B
0.1 dBm.

21.3 TecT SELT

Single-End Line Testing — TecTnpoBaHue nnH1K 6e3 nogkntoveHnsa CPE. Mossonser
NpPVYIMepHO ONpeaennTb AJINHY U ceveHre Kabens.

NpoBeaeHue TecTa SELT

MposegeHne Tecta SELT A0/1KHO NPOU3BOAUNTHCHA HA INHUW C OTKJTOYEHHbIM

aboHeHTCKMM 0bopyAoBaHMEM, a CaMa NNHUS B KOHbUrypauum KoMMyTaTtopa
AO/MKHA 6bITb BblkK/OYeHa. KOHOUrypaums AMHUM Ha KOMMYTaTope HUKaK He
B/IVSET Ha pe3ynbTaThbl TecTa.

War 1. NMNoaroTtoBKa

Mepea CTapTOM TeCTa HY>KHO y6eanTbCs, YTo aboHEeHTCKoe 060pyAoBaHMe He
NOAK/IOYEHO.
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Mocne 3Toro HY>XHO OTK/IKOUUTL JIMHUKO B HACTPOMKaxX KOMMYyTaTopa c/iefytoLLen
KOMaHAO0M:

(als_sw) #configure
(als_sw) (configure) #xdsl interface 0/1
(als_sw) (configure) (xdsl @/1) #shutdown

LWWar 2. 3anyck TecTa

3anyck TecTa NPOM3BOANTCS KOMAHZAOM:

(als sw) #xdsl interface 0/22 selt

Management access will be blocked for the duration of the SELT test (about few m
inutes)

Are you sure you want to start? (y/n):

Ecnu oTBeTUTb YTBEPAUTENIbHO Ha 3TOT BOMPOC, TO HAUHETCHA TeCT, KOTOpPbIA byaeT
NATU HECKONBKO MUHYT. MNpKY 3TOM 3anyckaTb TECT MOXHO Cpa3y Ha HeCKObKUX
NVHUAX. Ha NpoTaXeHn Bcero TecTa ynpaB/eHne yCTPoNCTBOM 610KmMpyeTcs,
nocne oKOHYaHWsA TecTa ynpaBnieHne byeT BOCCTAaHOB/EHO.

War 3. MonyyeHue n aHanns pe3ynbTaToB TecTa

Pe3ynbTaTbl TeCTa BbIBOAATCA CPA3y e Nnocsie OKOHYaHUA U MOTyT BbIMSAETb
NPUMepPHO Tak:

(als_sw) #xdsl interface 0/1 selt

Management access will be blocked for the duration of the SELT test (about few m
inutes)

Are you sure you want to start? (y/n): y

INFO: Single-user command was called in current or another control session, mana
gement access is blocked for the duration of the single-user command

INFO: Single-user command was completed in current or another control session, m
anagement access is restored

Line @/1 SELT result:

Cable type. ..ottt e e e PE @.4mm
Cable length......c.iiuiiiiiiiiiiiiiiiiiennn, 50 m
Downstream CapacCity......ovviiuueernnnneeennnns 145144 kbps (AWGN

(-140dBm/Hz), 6.0 dB margin,
2760 tones)

Upstream CapacCity.....c.ueuvunennneennennnennns 60828 kbps (AWGN (-14@0dBm/Hz),
6.0 dB margin, 1110 tones)

340



BeiBOAVIMbIE MapaMeTpbl:

* Cable type — tn kabens, MoxeT NMpUHMUMaTbL 3HayveHns PE 0.4mm n PE
0.5mm;

* Cable length — nsmepeHHas annHa kabens, BbIBOAUTCA B MeTPax;

* Downstream/Upstream capacity — pacyeTHas CKOPOCTb, KOTOpPas MOXeT
6bITb JOCTUTHYTa Ha AaHHOM Kabene B njeasibHbIX YC/TIOBUSIX.

21.4 TecTt DELT

Double-End Line Testing — TecTpoBaHwme AMHUN C MOAKIHOYEHHbIM aBOHEHTCKMM
YyCTPOMCTBOM. [103BOJISE€T OLLeHUTb KayeCTBO IMHUW MO HECKO/IbKMM NnapamMeTpam, a
TakXke U3MepPUTb 3HaYEHNSA HEKOTOPbIX BaXHbIX MapamMeTpoB TNHUN.

NMpoBeaeHue Tecta DELT

Tect DELT npoBoguTtcsa ¢ nogkntoyeHHbIM CPE, npnyem XDSL coegmHeHmne A0MKHO
6bITb YCTAHOBNEHO. Pe3ynbTaThl TecTa HanpsaMYyr 3aBUCAT OT HACTPOWKU IVHUN,
Hanpumep pesynbtatel DELT ana nogknrodeHmna ADSL v VDSL otnnyaroTca
KONMYeCTBOM M3MepeHuii (TOHOB). Kpome Toro, NoAKAHUYEHHOe K TIMHUN
aboHeHTCKOe obopysoBaHMe JOMKHO NoAAepXMBaTh NpoBeseHue Tecta DELT u
n3MepeHe Bcex NapameTpoB TecTa.

War 1. NMNoaroTtoBKa

Mepes nposegeHvieM Tecta DELT He06Xx04IMO HAacTPOUTb JINHUIO HY>XHbIM
06pa3oM 1 JOXAATECA MOAKNOYEHUS TNHUN.

MrHVMaNnbHbIM TpE6OBaHI/IeM ABNAETCA BKJIFOYEHWME NTMHNIL

(als_sw) #configure
(als_sw) (configure) #xdsl interface 0/1
(als_sw) (configure) (xdsl @/1) #no shutdown

Mocne 3TOro Aoxmnaaemcs nogkntoveHnsa nmHun, CPE Ha aboHeHTCKOM CTOpOHe
AO/1KeH 6bITb NOAKIHOYEH N HACTPOEH.

OnpezennTb NOAKAOYEHME NTNHUN MOXHO MO CeAytoLLer KoMaHae:
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(als_sw) #show xdsl interface 0/1
Detail xDSL information for interface 0/1:
Line state....viiiiii ittt e Running Activation

(als sw) #show xdsl interface 0/1
Detail xDSL information for interface 0/1:

Line state...uuii ittt e Running Showtime LO

UPtame. v vttt ettt ettt ettt @ days @ hours @ minutes 21
seconds

Protocol. ... oottt G.993.2 (VDSL2)

Profile. ..ottt e i e e 17a

Loopback. ....cviii e Disabled

Upstream actual bitrate............. ... un. 42229 Kbit/s

Upstream attainable bitrate.................... 42198 Kbit/s

Downstream actual bitrate.............cccvu... 100056 Kbit/s

Downstream attainable bitrate.................. 100983 Kbit/s

LWWar 2. 3anyck TecTa

3anyck Tecta NPon3BOAUTCS CleaytoLLein KOMaHAOoN:

(als_sw) #xdsl interface 0/1 delt
Management access will be blocked for the duration of the DELT test (about few m

inutes)
Are you sure you want to start? (y/n):

MNocne yTBepANTENbLHOMO OTBETA Ha BOMPOC TeCT HauHeTCsa U byaeT MATU HECKO/IbKO
MUHYT. TecT agna VDSL nogkntoyeHna naet gonblue, yem tect ADSL.

War 3. MonyyeHue n aHanns pe3synbTaToB TecTa

Mocne npoxoxaeHns Tecta DELT Ha akpaH byjeT BbiBeeHbl TEeKCTOBblEe 6/10KN 3
pe3y/ibTaToB M3MepPeHUiA PasINYHbIX NMapaMeTpoB.

MepBbIMU BbIBOAATCA YMCI0BbIE BIOKN 41K CNeAyHOLLMX U3MEPEHUIA:
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* HLIN (4acToTHasa xapakTepucTrika IMHUN ANA KaXKA0ro TOHa, BbipaXeHHas B
BUZE KOMMIEKCHOro Yncia) — yeTblipe YncnoBbix 610ka, US/DS
COOTBETCTBEHHO MO HarnpaeneHUaM 1 real/imaginary COOTBETCTBEHHO AN
AeNCTBUTENIbHOW N MHUMOW YacTu ANS KaXXA0W TOUKW;

* HLOG (4acToTHasa xapakTepucTuka AMHUM A8 Kaxaoro ToHa B
norapndmMmyeckom maclitabe) — aBa YMcioBbix 6a0ka, US/DS
COOTBETCTBEHHO MO Harnpas/ieHUSAM,;

* QLN (Quiet-Line-Noise, ypoBeHb LLyMa A1 KaXA0ro ToHa Npu OTCyTCTBUN
CUrHana) — ABa uncnoBbix 610Ka, US/DS coOTBETCTBEHHO MO
HanpasneHNAM;

* SNR (Signal-to-Noise Ratio, cOOTHOLLEeHWMe curHan/WwyM ANs KaxA0ro ToHa) —
ABa uncnoBbix 6n0ka, US/DS coOTBETCTBEHHO MO HanpaBieHUsAM.

YncnoBo 610K COCTOUT 13 MOCNEA0BATENIbHOCTY YMCEeN, ObLLiee KOMYECTBO YnCen
B NMOC/eL0BaTeNbHOCTM yKa3blBaeTCs Noc/e 6/10Ka OTAeNbHOM CTPOKOA.
MocnesoBaTeNbHOCTb BbIBOAUTCS CTPOKaMK no 10 uncen B CTPOKe, YTO6bI
yMeLLaTbCs Ha MaeHbKX TEKCTOBbIX TepMUHanax. Nepes KaxasiM YMCI0BbIM
610KOM MAET 3aro/IoBOK, B KOTOPOM yKa3aHa IMHWS, HanpasieHune, TUn rpaduka v
eAVHNLA N3MepeHUs.

Mpvimep YncnoBoro 6aoka:

Line @/1 US HLOG (dBm/Hz):
0: -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
10: -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0

200: -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
350: -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0
500: -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0

510: -100.0 -100.0
measured on 512 symbols

TexHu4Yeckasa noagepxka AJICMTEK pacnonaraet npocTbIM MPUIoXeHUeEM,
paboTatoLLem B 1H060M COBpeMeHHOM bpay3epe, KOTOpoe MOXET CTPOUTb rpadpukin
BCEX YMCNOBbIX 6H/10KOB Cpasy Mo BbIBOAY KOHCONW. [Ansi MONyYeHUsa JOCTyrna K 3TOMY
NPUNOXEHUIO CBAXUTECH C TEXHNYECKON NOALEPXKKON.

nOCﬂeBCGXQMCHOBHX6HOKOBMAyTM3MepeHMﬂﬂMHMM,aMMeHHOI
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ATTNDR (Attainable Net Date Rate) — fOCTUXMMasA CKOPOCTb JINHUW, B
Knnoburtax/c;

dBm;

LATN (Line Attenuation) — 3aTyxaHve B nnHunK, B dB;

SATN (Signal Attenuation) — 3aTyxaHue curHana, B dB;

SNR Margin (Signal-to-Noise Ratio Margin) — 3anac SNR avHun, B dB.

BbiBOA 3TUX MapaMeTpoB MOXEeT BbIMNAAETb CJie4yHLWM o6pa30M:

Line @/1 DELT result:
Values for US:

Attainable net data rate (ATTNDR).............. 42624.00 Kbit/s
Actual total transmission power (ACTATP)....... -18.30 dBm
Line attenuation (LATN).......iiiiiinennnnnn 0.40 dB
Signal attenuation (SATN)..........ciiuuevnnn. 0.40 dB
Signal-to-noise ratio margin (SNRM)............ 6.00 dB

Values for DS:
Attainable net data rate (ATTNDR).............. 100152.00 Kbit/s
Actual total transmission power (ACTATP)....... 9.90 dBm
Line attenuation (LATN).....utitiiiiinennennn 0.70 dB
Signal attenuation (SATN)........cciiiiuueennnn. 0.70 dB
Signal-to-noise ratio margin (SNRM)............ 6.00 dB

21.5 NMpumepbl TUNOBbIX HacTpoekK

Huxe npmneegeH npumMep TUNOBOW HAaCcTPOMKn ogHon XDSL nnHmn. VLAN 20
NCNONb3yeTca AN1A nepesayn NHTepHeT-Tpadurka aboHeHTa 0/1, VLAN 4013 ans
nepegauu IP TV Tpaduka, VLAN 3994 ana nepepaum tpaduka STB-npucrasku:

| Co3paHne Heobxogumbix Ans paboTsl VLAN
vlan database

vlan 20, 4013, 3994

exit

I KoHdurypauusa komMmyTaTopa

configure

! HacTpolika abOHeHTCKOro uHTepdelica KOMMyTaTopa
interface 0/1

vlan pvid 20

vlan participation include 20,4013,3994
exit

I HacTpolika aboHeHTckoro XxDSL wmHTepdelica
xdsl interface 0/1

adsl

pvc-mode multi

pvc 0
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vpi 10

vci 40

vlan-id 20

no shutdown

exit

pvc 1

vpi 7

vci 34

vlan-id 3994

no shutdown

exit

pvc 2

vpi 7

vci 34

vlan-id 4013

no shutdown

exit

exit

vlanautotag

snr-margin us 150 @/-1
snr-margin ds 150 @/-1

no shutdown

exit

| HacTtpolika UPLINK-unHTepdeiica komMmyTaTopa
interface 0/26
description UPLINK

vlan participation include 20,4013,3994
vlan tagging 20,4013,3994
exit

exit

21.6 TinoBble BONMPOCHI M OLLUNGKWN

B: Ha pabouem KoMMyTaTope, K KOTOPOMY NOAKAHOHYEHbI ABOHEHTI, ObINV
N3MEHEHbI HACTPOMKM NHUK XDSL. CKOPOCTb NNHUN HE N3MEHWNACh, HACTPOMKM
He paboTatoT.

O: [ins BCTynAeHns No6bIX M3MEHEHHbIX HacTpoeK NnHMK XDSL Heobxoammo
nepesarpysuTb IVHUIO C/lefyoLe KOMaHA0MN:

(als sw) #xdsl interface 0/1 reload
B:ﬂOCﬂeymTaHOBﬂeHMﬂOrpaHquHMﬂCKOpOCW4HaﬂOpTya6OHeHTaHaqaﬂMCb
I‘Ip06}'leMbI C OKasaHmewm ycnyr. Mo Tapl/lcl)y a6OHeHTy MoJsio>keHa CKOpPOCTb B 8

M6wnT/c, orpaHnyeHmne 66110 ycTaHoBNeHO B 64/8000. Tvn NoAkAt04eHNA aboHeHTa
ADSL, ycnyrn Bcero agse — TV U nHTepHeT.
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O: YcTaHaBnMBaTb orpaHuyeHue rno tapmndy aboHeHTa Ha xDSL nopTty He
peKoOMeHAyeTCs, Tak Kak OrpaHnyrBaTh CKOPOCTb AO/IXKHO BblLLecTosLLee
o6opyaoBaHMe. ECn HY>XHO OrpaHNYUTb CKOPOCTb MOAKIKOYEHWS, He06X0AMO
MOMHUTbL, YTO A8 ADSL nofknroueHNsa He BCA CKOPOCTb IMHNU NCMONb3YyeTcs AN
nepejayu noaesHoro Tpadurka. HacTb NPOMNYCKHOM CNOCOBHOCTU GU3NYeCcKon
NHUN (80 20%) MOXeT YXOAUTb Ha Cy>XebHble COObLLEeHUS 1 3aroN0BKM KagpoB
ATM. No3ToMYy A15 OrpaHNYeHNs CKOPOCTY Ha NopTy aboHeHTa B 8 MbuT/C
HeobXoAMMO yCTaHaBAVBaTb CKOPOCTb AMHUM NprMepHOo B 1.2*8000, To ecTb Kak
MUHUMYM B 9600 K6UT/C.

B: /lnHna xDSL HacTpoeHa npaBuibHO, BKAOYeHa. [NoakntoyeHe ycTaHaB/MBaeTCA
yCreLHo, CKOPOCTb XopoLlas. Ho Tpadurk aboHeHT He NonyyaeT U He rnepeaeT, He
BuAHO MAC-azpecoB Ha MOpPTy KOMMYyTaTOpa.

O: Ckopee BCero 4esio B OTK/II0UEeHHOM UHTepdeince KOMMYyTaTopa, KOTOPbIA
COOTBETCTBYET 3TOM MMHUN. HYy>KHO NpoBepuTb Hannume KoMaHabl shutdown B
KoHUrypauum nHtepderica, U ecim oOHa eCTb, HY>KHO BKIIOUNTb NHTepdeic
KomMMyTaTopa:

(als_sw) #configure
(als_sw) (configure) #interface 0/1
(als_sw) (configure) (interface 0/1) #no shutdown

B: HacTporika XDSL nmeet oveHb 601bLLON 06bEM B BUE TeKCTa, B KOTOPOM JIerko
OLUNBUTBLCS, MPY 3TOM PasHULLA MeXAy KOHOUIypaumsamMy pasnnyHbIX NaaT TONbKO
B HoMepax VLAN. ECTb 1 BO3MOXHOCTb CTPOUTL 3Ty KOHOUIypaLuto B
aBTOMaTNYeCcKOM pexunme?

O: [la, Takasi BO3MOXHOCTb eCTb. ObpaTnTeCh B C/IYXXOY TEXHUYECKON NOAAEPXKKN
no agpecy https://alsitec.ru/tech-support ansa nonyveHus pekomeHaaLnn.
BONbLIMHCTBO TUMOBLIX KOHOUTYpaLMiA CTPOATCA C UCMNONb30BaHNEM HEC/TOXKHbIX
MacTepOB, B KOTOPbIe HY>XHO NI1LLb YKa3aTb HECKO/IbKO NapaMeTpoB, Mnocsie Yero
YCTaHOBUTb CO3JaHHY MacTepoM KOHPUrypaLmo Ha KOMMyTaTop vepes
KOHCO/IbHbIN NOPT UAK Yepe3 KonupoBaHue ¢ TFTP/FTP cepBepa Ha KOMMyTaTop B
Buae dpainna.
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KomnaHua ANICMTEK — BeayLLnA pOCCUINCKUIA pa3paboTUmK 1 MPon3BogMTeNb
obopygoBaHua ana ceteit TDM, NGN 1 IMS. 3a 22 roga paboTbl KOMMNaHWewn
AJICUTEK ycTaHoBneHo 6onee 2,5 MUAIMOHOB NMOPTOB KOMMYHMKALIMOHHOMO
o6opyAoBaHWMA. Hay4YHbI LUTAT KOMNAHWUK cocTounT 13 200
BbICOKOKBaINMPULMPOBAHHbLIX NHXEHEPOB, MPOrpaMMInNCTOB, CXEMOTEXHUKOB 1
KOHCTpyKTOpOB. AJICUTEK BbinyckaeT NOJIHbIN CNeKTP Kak CTaHLUMOHHOro XxDSL n
Ethernet o6opysoBaHus, Tak 1 aBOHEHTCKMX YCTPOICTB.
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