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HELTEX

Bepcua aokymeHTa JAlaTa BbinycKa CopaeprkaHue usmeHeHui

Bepcusa 1.39 05.12.2025 U3meHeHUA B paspenax:

2.3 OCHOBHbIe TeXHUYECKUEe XapaKTepUCTUKH

5.4 KomaHabl ynpaBneHus cucTemoit

5.6.1 OnucaHue aprymeHTOB KOMaHp,

5.6.3 KomaHpabl ans pesepBupoBaHma KOHPUrypauum

5.7 Hactpoiika cucteMHOro BpemeHu

5.11 Mpynnbi arperaumm KaHanos — Link Aggregation Group (LAG)
5.11.3 Hacrtpoiika TexHonorumn Multi-Switch Link Aggregation Group
(MLAG)

5.15.5 CemeiictBo npoTtoKonos STP (STP, RSTP, MSTP), PVSTP+, RPVSTP+
5.16 Voice VLAN

5.24 IP Service Level Agreements (IP SLA)

5.26.6 3awuTa IP-agpeca kKnameHnTa (IP source Guard)

5.27 KoHpurypauua ACL

5.30.3 Hacrtpoiika npoTtokona OSPF, OSPFv3

5.30.4 HacTtpoiika npotokona BGP (Border Gateway Protocol)
5.30.12 NMpoTtokon GRE

JNo6aBneHo onucaHue mogenu Kommyrtatopa MES35001-24F

Bepcua 1.38 07.10.2025 fob6asneH pasaen:
5.25 nekTponuTaHue no nnHuam Ethernet (PoE)

U3meHeHus B paspgenax:

2.3 OCHOBHble TeXHUYECKNe XapaKTepUCTUKKN

4.4 Pexkum paboTbl KOMMYTaTOpa

5.6.3 KomaHapb! Ana pesepsMpoBaHMA KOHUrypauum

5.9.2 Hactpoiika VLAN u pexxumoB KommyTauum uHtepdeiicos
5.15.4 MexaHu3m obHapy»xeHua netenb (loopback-detection)
5.15.5.3 Hactpoiika npotokonos PVSTP+, RPVSTP+

5.19.7 Hactpoiika gocryna

5.26.2 MpoBepKa NOA/IMHHOCTU K/IMEHTa Ha OCHOBe NopTa (cTaH[apT
802.1x)

5.26.2.1 basoBas npoBepKa NOAJIMHHOCTH

5.26.2.2 PaclumMpeHHasa nposepKa NOA/IMHHOCTH

5.26.5 KoHTponb npotokona DHCP u onuus 82

5.27 ®dyHkumumn DHCP Relay areHTa

5.29.2 KoHdurypauma ACL Ha 6ase IPv6

5.32.1 KoHurypaums ctaTuuecKoi mapLupyTmsaumm

5.32.4 Hactpoiika npotokona BGP (Border Gateway Protocol)

Bepcusa 1.37 02.09.2025 U3meHeHUA B paspgenax:
2.3 OCHOBHbIEe TEXHUYECKUE XapaKTEPUCTUKMN
4.4 Pexxum paboTbl KOMMYyTaTOpa

Jo6asneHo onucaHne moaenu Kommyrtatopa MES35001-8P8F

Bepcua 1.36 23.07.2025 CuHXpoHUu3auua c sepcueit N0 6.6.8.2

Bepcua 1.35 21.05.2025 U3meHeHunA B pasgenax:

2.3 OCHOBHble TeXHUYECKUEe XapaKTepUCTUKKN

5.6.2 KomaHgbl ana pabotbi ¢ paitnamm

5.22 dyHkumsa sFlow

5.24 IP Service Level Agreements (IP SLA)

5.32 KoHdurypauma npoToKos 08 MmapLUpyTU3aLmm
5.32.3 Hacrtpoiika npotoKkosia OSPF, OSPFv3

fAo6aBneHo onucaHne moaenn kKommyratopa MES2300-24P DC

Bepcua 1.34 11.04.2025 U3meHeHUA B paspgenax:

2.1 HasHaueHue

2.3 OCHOBHbI@ TeXHUYECKUE XapaKTEPUCTUKUN

4.4 Pexxum paboTbl KOMMYTaTOpPA

5.5 KomaHAbl ynpaBaeHusa cuctemoii

5.9.1 Napamertpbl Ethernet-untepdeiicos, Port-Channel u Loopback-uH-
Tepdeiicos

5.11.2 NMpoTtokon arperauumn KaHanos LACP

5.11.3 Hacrpoiika TexHonorum Multi-Switch Link Aggregation Group
(MLAG)

2 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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5.26.2 MpoBepKa NOAAMHHOCTU K/IMEHTa Ha OCHOBe nopTa (ctaHaapT
802.1x)

5.27 ®yHkuumn DHCP Relay areHTa

5.28 KoHurypauusa DHCP-cepsepa

5.32.3 Hacrtpoiika npotoKosa OSPF, OSPFv3

5.32.4 Hacrtpoiika npotokona BGP (Border Gateway Protocol)

Do6aBneHo onucaHue mogeneit Kommytatopos MES2300-08,
MES2300-08P, MES5300-24, MES5300-48, MES5305-48

Bepcusa 1.33

23.12.2024

[o6aBneHbl pasaensi:
5.32.12 Npotokon GRE

N3meHeHun B paspenax:
5.19.4 MpoTokon ynpasneHus cetbio (SNMP)
5.32.11 Hactpoiika npotokona Bidirectional Forwarding Detection (BFD)

Bepcusa 1.32

01.11.2024

U3meHeHus B paspenax:

2.1 HasHaueHue

2.3 OCcHOBHbIe TeXHUYECKUEe XapaKTepuUCTuKn

3.2.3 YcraHoBKa ycrpoiicts MES35001-08P, MES35001-10P Ha DIN-peitky
2.4.4 CeeToBaA MHAUKaLumA

5.7 HacTpoiika cuctTeMHOro BpemeHu

5.19.1 MexaHusm AAA

5.19.2 NMpoTtokon RADIUS

5.19.3 NMpoTtokon TACACS+

5.19.7 Hactpoiika gocTtyna

5.20 XypHan aBapuii, npotokon SYSLOG

5.32.4 Hactpoiika npotokona BGP (Border Gateway Protocol)
0 Hactpoiika npoTtoKona IS-IS

5.32.6 Hactpoiika Route-Map

5.33 KoHdurypauua VXLAN

[o6aBneHo onucaHue mogeneii kKommyrtatopos MES2300-24F,
MES35001-08P

Bepcua 1.31

12.08.2024

[o6aBneHbl pasaenni:

3.2.3 YcraHoBKa ycrpoiictBa MES35001-10P Ha DIN-peiiky
5.23.1 inarHocTMKa megHoro Kabens

4.5.1.2 PaclumpeHHan HaCTPOMKa YPOBHA A,0CTyNna

5.23.1 lnarHocTMKa megHoro Kabens

U3meHeHUA B paspgenax:

2.1 HasHaueHue

2.2.8 flononHuTenbHble GYHKLUN

2.3 OCHOBHbIe TeXHUYECKUe XapaKTepUCTUKKN

2.4.4 CeeToBaA uHAMKaLUA

4.4 Pexxum paboTbl KOMMYyTaTOpaA

5.8 KoHdurypauua BpeMmeHHbIX UHTEepBanoB time-rang

5.9.4 Hactpoiika untepdeiica IP

5.11.3 Hacrpoiika TexHonoruu Multi-Switch Link Aggregation Group
(MLAG)

5.12 Hacrpoiika IPv4-agpecaunmn

5.15.5.1 Hactpoiika npotokona STP, RSTP

5.19.4 MpoTokon ynpasneHus cetbio (SNMP)

5.31.1 Hactpoiika QoS

5.32.4 Hactpoiika npotokona BGP (Border Gateway Protocol)
5.32.6 Hacrtpoiika Route-Map

fAo6aBneHo onucaHue mogeneit kommyrtatopos MES2300B-24,
MES2300DI-28, MES2300D-24P, MES3500I1-10P, MES3300-48F, MES5310-48

Bepcusa 1.30

21.05.2024

U3meHeHunA B pasaenax:

2.4.4 CBeToBaA UHAUKaUMUA

5.9.1 Napamertpbl Ethernet-untepdoeiicos, Port-Channel u Loopback-
UHTepodeiicos

Bepcusa 1.29

18.04.2024

fAo6asneH pasaen:
5.26.8 dyHKumnoHan First Hop Security

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 3
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,

MES5500-32
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U3meHeHuA B pasaenax:

5.9.3 Hactpoiika Private VLAN

5.19.1 MexaHusm AAA

5.32.3 Hacrtpoiika npoTtokona OSPF, OSPFv3
5.33 KoHdurypauua VXLAN

fo6asneHo onucaHue mogenet Kommytatopos MES2300-24P,
MES2300B-24F, MES3300-08F, MES3300-16F

Bepcusa 1.28

15.03.2024

[o6aBneHo onucaHMe mogenn Kommyrtatopa MES5410-48

Bepcusa 1.27

29.02.2024

CuHXpOHU3auua ¢ sepcueit N0 6.6.2.9

Bepcusa 1.26

15.12.2023

U3meHeHus B paspenax:

5.11.2 MpotoKon arperauumn kKaHanos LACP

5.14.1 Mpotokon IPv6

5.32.1 KoHdurypauma ctaTUdecKoi mapLupytmsaumm

5.32.4 Hactpoiika npotokona BGP (Border Gateway Protocol)
5.32.10 Hactpoiika Virtual Router Redundancy Protocol (VRRP)

fo6aBneHo onucaHue mogeneit Kommytatopos MES2300-48P,
MES2300B-48, MES3300-48

Bepcua 1.25

09.10.2023

[o6aBneHo onucaHue mogeneii kKommyratopos MES2300-24, MES3300-24

Bepcua 1.24

07.09.2023

M3meHeHuA B pa3genax:
2.3 OCHOBHbIe TeXHUYECKNEe XapaKTepuUCTUKU
5.32.10 Hacrpoiika Virtual Router Redundancy Protocol (VRRP)

Bepcua 1.23

26.07.2023

U3meHeHusa B paspenax:

2.2.3 dyHKLUM BTOPOro YpoBHA ceTeBo moaenu 0S|

5.4 KomaHAbl ynpaBaeHua cuctemoii

5.10 Storm Control gna pasnnuHoro Tpaduka (broadcast, multicast, un-
known unicast)

5.15.5.2 Hactpoiika npotokona MSTP

5.17.5 Radius-aBTopusauusa sanpocos IGMP

5.18.1 NMpotokon PIM

5.31.1 Hactpoiika QoS

5.32.3 Hacrpoiika npotokona OSPF, OSPFv3

5.32.12 KoHdurypauma BupTyanbHoii o6nactn mapwpyrtusauum (VRF lite)

[ob6asneHo onucaHue mogeneit kommyratopos MES3300-24F

Bepcua 1.22

7.04.2023

U3meHeHUA B paspenax:
5.15.5 CemeiictBo npoTtoKonos STP (STP, RSTP, MSTP), PVSTP+, RPVSTP+
5.19.7 Hactpoiika gocrtyna

Bepcua 1.21

10.03.2023

[o6aBneHbl pasaensbl:
5.18.2 ®dyHKuma PIM Snooping

N3meHeHun B paspenax:

2.3 OCHOBHble TeXHUYECKUEe XapaKTepPUCTUKH

4.4 Pexxum paboTbl KOMMyTaTOpa

5.15.2 Hactpoiika npotokona ARP

5.16 Voice VLAN

5.17.1 ®yHKuMa nocpeaHUKa nporokona IGMP (IGMP Snooping)
5.18.1 NMpotokon PIM

5.18.4 dyHKuua IGMP Proxy

5.19.7.1 Telnet, SSH

5.26.2 MpoBepKa NOAAMHHOCTU K/IMEHTA HA OCHOBe nopTa (cTaHaapT
802.1x)

5.32.1 KoHurypauma ctaTUuecKon mapLupytmsaumm

5.32.3 Hacrtpoiika npotoKosa OSPF, OSPFv3

5.32.10 Hactpoiika Virtual Router Redundancy Protocol (VRRP)
5.31 KoHdurypauua VXLAN

Bepcusa 1.20

11.11.2022

N3meHeHuA B pasgenax:
5.9.1 Napamertpbl Ethernet-uHtepdeiicos, Port-Channel u Loopback-uH-
Tepdeiicos

Bepcua 1.19

30.09.2022

U3meHeHunA B pasaenax:
5.15.5.1 Hactpoiika npotokona STP, RSTP
5.32.1 KoHurypauma ctaTUiecKon mapLupytTmsaumm

Bepcua 1.18

29.07.2022

[o6aBneHbl pasaenbi:
5.31 KoHdurypauua VXLAN

4 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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U3meHeHuA B pasaenax:

2.3 OCHOBHbIE TeXHUYECKNEe XapaKTePUCTUKH
2.4 KOHCTPYKTUBHOE UCNONHEeHne

5.15.5.1 Hactpoiika npotokona STP, RSTP
5.18.1 NMpotokon PIM

fo6aBneHo onucaHue mogenet Kommytatopos MES5400-24, MES5400-48

Bepcusa 1.18

05.03.2022

[o6aBneHbl pasgenni:

5.15.8 Hactpoiika ¢pyHKuum Flex-link

5.11.3 Hacrtpoiika TexHonoruu Multi-Switch Link Aggregation Group
(MLAG)

5.24 IP Service Level Agreements (IP SLA)

U3meHeHusA B pasgenax:
5.11 Mpynnbi arperaumm KaHanos — Link Aggregation Group (LAG)
5.12 Hacrpoiika IPv4-agpecauum

Bepcua 1.17

31.01.2022

[o6asneHbl pasaensi:
5.15.8 Hactpoiika ¢pyHkuum Flex-link
5.15.9 Hactpoiika ¢pyHKuuK Layer 2 Protocol Tunneling (L2PT)

U3meHeHus B paspgenax:

4.3 3arpy3ouHoe meHio

5.9.2 Hactpoiika VLAN 1 peXXMmoB KOMMyTaLuuu nHTepdeincos
5.17.1 ®yHKuMA nocpegHUKa npotokona IGMP (IGMP Snooping)
5.21 3epKanupoBaHue (MOHUTOPUHT) NOPTOB

5.31.1 HacTpoiika

6.1 MeHio Startup

Bepcua 1.16

18.06.2021

U3meHeHusa B paspenax:

2.3 OCHOBHbIle TEXHUYECKUE XapaKTEPUCTUKU

5.12 Hacrpoiika IPv4-agpecauun

5.15.5 CemeiictBo npoTtoKonos STP (STP, RSTP, MSTP)

Bepcua 1.15

09.02.2021

[o6asneHbl pasgensi:

5.6.3 KomaHpabl ans pesepsupoBaHnUa KOHPUrypauum

5.17.4 ®dyHKumMAa orpaHnueHua multicast-tpaduka

5.17.5 RADIUS-aBTopm3auusa sanpocos IGMP

5.32.6 Hactpoiika Route-Map

5.30.7 Hacrpoiika Prefix-List

5.32.9 banaHcupoBKa Harpysku Equal-Cost Multi-Path (ECMP)

U3meHeHus B pasgenax:

2.2.3 ®dyHKLUM BTOPOro ypoBHA ceTeBo moaenu OSI|

2.3 OCHOBHbIe TeXHUYECKUEe XapaKTepPUCTUKH

2.4.4 CeeToBaA uHAMKaLUA

4.5.1 ba3oBaA HACTPOiIiKa KOMMyTaTopa

4.5.2 HacTpoiika napameTpoB cuctembl 6e3onacHocTn

5.4 KomaHAbl ynpaBaeHUAa cuctemoii

5.6.2 KomaHpapb! ana pabotbl ¢ paiinamu

5.9.1 Napamertpbl Ethernet-uHtepdeiicos, Port-Channel u Loopback-uH-
Tepdeiicos

5.9.2 Hactpoiika VLAN 1 peXXMmoB KOMMYyTaLuuu HTepdeincos
5.10 Storm Control gna pasanuHoro Tpaduka (broadcast, multicast, un-
known unicast)

5.15.1 Hactpoiika npoTokosa DNS — cuctembl AOMEHHbIX UMEH
5.15.5 CemeiictBo npoTtoKonos STP (STP, RSTP, MSTP)

5.17.1 ®yHKuMa nocpeaHUKa nporokona IGMP (IGMP Snooping)
5.19.1 MexaHusm AAA

5.20 }XypHan aBapwmii, npoToKon SYSLOG

5.26.1 ®PyHKuMM obecneyeHUs 3aLWUTbl NOPTOB
5.31.2Cratucruka QoS

5.32.3 Hacrtpoiika npotokosa OSPF, OSPFv3

Bepcua 1.14

24.11.2020

U3meHeHunA B pasaenax:

2.3 OCHOBHbI@ TeXHUYECKUE XapaKTEPUCTUKMN
5.6.2 KomaHab! ana pabotbl ¢ paiinamu

5.28 KoHpurypauus DHCP-cepBepa

Bepcua 1.13

12.06.2020

[o6aeneHbl pasgensbi:
5.32.8 HacTpoiika CBA3KM Katouen

Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx,

MES3500I-08P, MES3500I-10P, MES35001-8P8F, MES3500I-24F, MES5312, 5

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,

MES5500-32
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U3meHeHusA B pasgenax:

2.2 dyHKUUM KOMMYTaTOpPA

2.3 OCcHOBHbIe TeXHUYEeCKUe XapaKTepucTuKu
5.1 ba3oBble KOMaHAbI

5.9 KoHdurypauusa nntepdeiicos u VLAN
5.17 I'pynnoBas agpecauus

5.19 ®yHKLMM ynpaBieHUa

Bepcua 1.12 20.11.2019 U3meHeHuA B paspenax:
2.3 OCHOBHbIE TEXHUYECKNE XapaKTePUCTUKHU
Bepcua 1.11 15.10.2019 U3meHeHUA B paspenax:

5.11 Mpynnbi arperaumm KaHanos — Link Aggregation Group (LAG)
5.19.4 NpotoKon ynpasneHus ceTbio (SNMP)

Bepcua 1.10 20.05.2019 [o6asneHo onucaHne mogeneit Kommyratopos MES5316A, MES5324A,
MES5332A

Bepcusa nporpamm- 6.6.10
Horo o6ecneyeHus

6 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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HELTEX

YC/TOBHbIE OBO3HAYEHUA

O603HaueHue OnucaHue
B KBagpaTHbIX CKOBKax B KOMAHAHOW CTPOKe yKa3blBatoTcA HeobasaTeslbHble
[1 napameTpbl, HO UX BBOJA NPenoCTaBAAeT onpeaeneHHble AONONHUTENbHbIE
onuum.
0 B ¢uMrypHbix CKOBKax B KOMaHAHOM CTPOKE YKa3blBalOTCA BO3MOXKHble 06A3a-
Te/ibHble NapameTpbl. Heobxoanmo BbIGpaTb OANH N3 NAPaMETPOB.
«,» [aHHble 3HAKMN B ONUCAHUN KOMaHZAbl UCNONb3YOTCA ANA YKAa3aHUA AManaso-
«» HOB.
«|» [aHHbIN 3HAK B ONUCaHMM KOMaHAbl 0603HaYaeT KUANY.
«f» [aHHbI 3HaK B ONMCaHNEe KOMaHAbl YKa3blBaeT Ha 3HAaYEHME NO YMOIYAHUIO.
K Calibri Kypcneom Calibri ykasbiBatoTca nepemeHHble MAM NapaMeTpbl, KOTOpble HEO6-
ypcue Calibri o
XOZAMMO 3aMEHUTb COOTBETCTBYHOLLMM CI0BOM UM CTPOKOW.
MNonyKupHobiii Mony*KUpPHbIM WPUPTOM BblAENEHBI NPUMEYAHUA N NPEAYNPEXAEHUS.
<lMonyxcupHoliii MoNyXMPHbIM KYPCUBOM B YI/10BbIX CKOOKaXx yYKa3blBAlOTCA Ha3BaHMA KNaBULL
Kypcue> Ha KNaBuaType.
Courier New MonykupHbim LWpndTtom Courier New 3anmcaHbl NpMmepbl BBOAA KOMAHA,
. Wpndptom Courier New B pamke € TEHbIO yKa3aHbl pe3ybTaTbl BbINOJAHEHUSA
Courier New
KOMaHA.

MpumeyaHua 1 npegynpexaeHus

30BaHMIO U HACTPOIiKe YCTPOUCTBA.

MpeaynpexaeHna MHGOPMUPYIOT NONb30BATENA O CUTYALMAX, KOTOPble MOTYT HAaHECTH
Bpeps, YCTPOMCTBY MM YeNoBeKy, NPUBECTU K HEKOPPEKTHOM paboTe ycTpoiicTBa uamn no-

,j‘ MpumeyaHua coaepKaTt BaXKHYHO VIHdJOpMaLI,MIO, coBeTbl I pekomeHaauuun no ncnosb-
P

Tepe AaHHbIX.
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HELTEX

1 BBEAEHMUE

B nocnegHue ropbl Habnogaetca TEHOEHUMA K OCYLWLECTBAEHWMIO MAcWTabHbIX MNPOEKTOoB MO
NOCTPOEHMUIO CceTel CBA3U B COOTBETCTBMMU € KoHUenuneit NGN. OaHol M3 OCHOBHbIX 3a4a4 Npu peaansauum
KPYMHbIX MY/AbTUCEPBUCHDBIX CETEN ABAAETCA CO34aHME HALEXKHbIX U BbICOKOMPOU3BOAUTENBbHBIX
TPAHCMOPTHbIX CETEN, KOTOPblE ABAAKOTCA ONOPHLIMW B MHOTOCNOMHOW apXMTEKTYpPE CeTei cnepytowero
NOKONEHUA.

MNepepgaya wMHPoOpmaUMM Ha BOMbLIMX CKOPOCTAX, OCOBEHHO B CeTAX KPynHOro maciuTtaba,
noapa3symeBaeT BbI6GOpP TaKo TOMONOTMKN CETU, KOTOPaA NO3BOMAET MTMBKO OCYLIECTBAATL pacrnpeaeneHune
BbICOKOCKOPOCTHbIX NOTOKOB.

KommyTtatopbl cepun MES2300, MES3300, MES53xxA, MES5310-48, MES5400-xx, MES5410-48,
MES5500-32 MoryT MCMONb30BATLCS HA CETAX KPYMHbIX NPeAnpUATUIA U NPeanpuaATUIA MANoro U cpeaHero
6usHeca (SMB), B onepaTopckux ceTax. OHM obecneymBaloT BbICOKYIO MPOWU3BOAUTENIbHOCTb, TMOKOCTD,
6€30MacHOCTb, MHOFOYPOBHEBOE KauyecTBO 06C/yKMBaHUsA (QoS).

KommyTaTopbl MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48,
MES5410-48, MES5500-32 oTBeyatoT TpeboBaHUAM LEHTPOB 06paboTkn AaHHbIX K Top-of-Rack n End-of-
Row-KommyTaTopam v TpeboBaHMAM OnepaTopoB K 060pyA0BaHUIO CETel arperauym m marmctpanabHbiX
ceTel, obecneymBan BbICOKYIO NPOM3BOAMUTENbHOCTb M SKOHOMUYECKU 3P PEKTUBHOE pPeELLEHME.

MpomblwneHHble KommyTaTtopbl MES35001-08P, MES35001-10P, MES35001-8P8F n MES2300DI-28
npegHasHavyeHbl ANA OpraHM3auuuM 3alMLLEHHbIX OTKA30yCTOMYMBBLIX CeTeM nepefaynm L[aHHbIX Ha
00bEeKTaAX, rae HeobxoaMMO BbINONHEHWE TPeboBaHWUA NO 0becnevYeHUIo YCTOMYMBOCTU K BO3AENCTBUAM
pas3fIYHOro BUAA: TeMnepaTypHbIM, MEXaHUYECKMM, BUOpauumn n ap.

B HacToAleM pyKOBOACTBE M3/10XEHbl Ha3HauYeHne, TeXHUYECKNE XapaKTepPUCTUKN, peKoMmeHaaummn
Nno HayasibHOM HaCTpOVIKe, CMHTAKCNC KOMaHA4 AnA KOHd)MpraLI,MM, MOHUTOPUHIA ¢ obHoBNEHUA
nporpammHoro obecneyeHus KOMMYTATOpPOB.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 11
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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2 OINUCAHUE U3AENUNA

2.1 HasHaueHmue

KommyTtatopbl MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48,
MES5410-48, MES5500-32 — 3T0 BbICOKONPOM3BOAMTE/IbHbIE YCTPOMCTBA, NpeAHa3HaYeHHble AN UCMOoJib-
30BaHUA B LeHTpax 06paboTku gaHHbix (LOA) B KayectBe Top-of-Rack nnm End-of-Row KommyTtaTopos, a
TAK¥Ke B CETAX arperauym u MarucTpasbHbIX CETAX ONEPATOPOB CBA3M.

KommyTtatopbl MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48
ocHalleHbl nHTepdeincammn 1000BASE-X/10GBASE-R n 40GBASE-R/100GBASE-R. B pexume paclienneHus
HG-uHTepdeitca nogaepskmsaerca paboTa Ha ckopocTax 1 Féut/c, 10 Féut/c n 25 réut/c. Pexkum pacuien-
NeHnA No3BonseT pacllenmTb Ao 6 HG-uHtepdeiicos, uto B cymme gaet 24 TWE-untepdeiical.

KommyTtatop MES5410-48 ocHaleH uHTepdeincamm 10GBASE-R/25GBASE-R n  40GBASE-R/
100GBASE-R. B pexxkunme pacuienneHmsa HG-uHtepdeica nogaepunsaerca pabota Ha ckopoctax 1 Féut/c,
10 F6ut/c 1 25 Feut/c. Pexnm pacuienneHns no3sonseT paclienutb ao 6 HG-uHTepdelicos, 4To B cymme
paet 24 TWE-untepdeiica.

KommyTatop MES5500-32 ocHalleH MHTepdeiicammu 10GBASE-R n 40GBASE-R/100GBASE-R. B pe-
XUMe pacwenneHns HG-untepdeiica nogaepkmsaetca paborta Ha ckopoctax 1 M6ut/c, 10 réut/c n 25
r6ut/c. Pexxum paclienneHumsa nossonset pacenntsb g0 30 HG-uHTepdeicos, yto B cymme aaet 120 TWE-
UHTepoelicos.

MopTbl KOMMYTaTOPOB MoAAepP*KMBalOT paboTy Ha ckopoctax 1 Iéut/c (SFP), 10 éut/c (SFP+),
25 I'éut/c (SFP28), 40 Iéut/c (QSFP+) 1 100 r6ut/c (QSFP28). HebnoKkupyemana KOMMYTaLMOHHaA MmaTpuLa
No3BOAAET OCYLWECTBAATb KOPPEKTHYIO 06paboTKy NaKeToB MPU MAKCMMasbHOM HarpysKe, COXpaHAaa npwu
3TOM MMHMUMabHbIE U NPeACKasyemble 3a4ePKKM ANa BCeX TUNOB TpaduKa.

KoMmyTaTopbl MMEKT BO3MOXKHOCTb MCMO/Ib30BaHUA cxem BeHTunAauum Front-to-Back mn Back-to-
Front?, uto obecneunsaet 3GpdHEKTUBHOE OXNAXKAEHNE NPU UCNONb30BAHMUM YCTPOWUCTB B YCIOBUAX COBpe-
MeHHbIX LLOJ, ¢ pasHbIMU CUCTEMaMM OXNaXKLEHUA.

OTKa30yCTOMYMBOCTb YCTPOMCTB 0becneymBaeTcs pes3epBMpPOBaHMEM UCTOYHUKOB NUTaHuA (1+1) u
NPUMEHEHNEM CMEHHbIX MoAy/1eit BEHTUAALMU. KOMMYTaTOpbl MMEHT BO3MOXKHOCTb ropAYei 3ameHbl Mo-
Aynen NUTaHUS U BEHTUAALMOHHBIX Moaynei, obecneumsaa becnepeboiiHoe ¢yHKUMOHUPOBAHUE CeTU
onepaTopa.

KommyTaTtopbl arperaunu cepmin MES2300, MES3300, MES53XXA — 3TO BbICOKONPOU3BOANUTE/IbHbIE
YCTPOMCTBA, OCHAlWeHHble WHTepdencamm 10GBASE-R, 1000BASE-X ¥ npegHasHayeHHble Ana
MCNONb30BaHUA B OMEPATOPCKUX CETAX B KayecTBe YCTPOWCTB arperaumm M B HeBONbLUMX LEHTpax
06paboTkK AaHHbIX (LLOA4).

MopTbl ycTpoicTBa noaaepxusatoT paboTty Ha ckopoctax 1 Iéut/c (SFP), 10 réut/c (SFP+), uto
obecneymBaeT rMbGKOCTb B UCMO/Ib30BaHUM M BOSMOXKHOCTb NMOCTENEHHOMO nepexosa Ha 6onee BbICOKME
CKOPOCTM Mepefayv AaHHbiX. Hebnokupyemas KOMMYTAaUMOHHAs MaTpuua NO3BOJIAET OCYLLEeCTBAATb

1 na mopgenn MES5400-24 B pekume pacluenieHns AocTynHbl nHtepdelicbl HG3—HG6. Ana mogenn MES5400-24
rev.B faHHOro orpaHMyeHuns Her.

2 KommyTaTopbl MES5410-48 1 MES5500-32 BO3MOXHbI B ABYX UCMONHEHUAX: C BeHTMAAUMeN Front-to-Back nan Back-
to-Front.

12 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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KOPPEeKTHyto 06paboTKy NakeToB MPU MaKCMMAaibHbIX Harpyskax, COXpaHAA Mpy 3TOM MUHUMa/bHbIE U
npeackasyemble 3a4epXKN Ha BCcex TMnax Tpaduka.

OTKa30yCTOMYMBOCTb YCTPOMCTB 0becneynBaeTcs pesepBUpPOBaHMEM UCTOYHUKOB NUTaHuA (1+1) u
NPUMEHEHUEM CMEHHbIX MOAy/iel BEHTUAALMU. KOMMyTaTopbl MMEIT BO3MOXKHOCTb ropsadeli 3ameHbl
MoAynen NUTaHuA U BEHTUIALMOHHBIX Moaynein, obecneynsan becnepeboitHoe GyHKUMOHUPOBAHNE CETU
onepaTopa.

HoBoe nokoneHne kommyTtaTopos gocrtyna cepmn MES2300 ocyuwectsanaeT NoAKAOYEHNE KOHEYHbIX
Nnonb3oBaTesiell K CeTU KPYMHbIX NpeanpuaTuii, npeanpuaTMini masoro U cpeaHero 6usHeca M K cetam
onepaTtopoB CBA3M C nomoulblo UHTepdericos 1G/10G. Kommytatopbl MES2300 Takke MoryT
NCMNO/Ib30BaTbCA B ONEPATOPCKUX CETAX B KAYECTBE KOMMYTAaTOPOB YPOBHS arperaummnm uam TPaHCNOPTHbIX
KOMMYTaTOpPOB.

MopTbl YCTPOWCTB NogaepXuBaloT paboTy Ha ckopocTax 1 Iéut/c n 10 réut/c, uto obecneumsaer
rTMOKOCTb B MCMOJIb30BAaHWMM M BO3MOXKHOCTb MOCTEMEHHOIO Nepexoga Ha 6osiee BbICOKME CKOPOCTU
nepefayn AaHHbiX. Hebnoknpyemas KOMMyTaLMOHHAA MATpULA NO3BOAET OCYLLECTBAATb KOPPEKTHYIO
o6pa60TKy NaKeToB NP MaKCUMaJIbHbIX Harpy3Kax, CoOXxpaHAAa npu aTOM MUHUMaAJIbHble U NpeacKa3dyemble
334€ePKKM Ha BCeX TMNAxX TpaduKa.

MpomblwneHHble KommyTaTtopbl MES35001-10P, MES35001-08P, MES35001-8P8F n MES2300DI-28
npesHasHayvyeHbl 419 OPraHM3aLMKM 3aLLUMULLEHHbBIX OTKA30YCTOMUMBBIX CeTel nepesayn AaHHbIX HA 06beK-

Tax, rae HeobxoAMMO BbINOIHEHWE TPeboBaAHMI MO YCTOMYMBOCTU K BO3AENCTBUAM PAa3IMYHOIO BUAA TEM-
nepaTypHbIM U MEXaHUYECKMM BO3AENCTBMAM, BUOpaLmn 1 ap.

2.2  ®YHKUMM KOMMYyTaTOpA

2.2.1 basosble hyHKYUU
B Tabnnue 1 npuBeaeH cnMcok 6a3oBbix GyHKUWUI YCTPOMUCTB, 4OCTYNHbIX ANA aAMUHUCTPUPOBAHUSA.

Tabnnua 1 — basoBble yHKUUM YCTPOMCTBA

3awyuma om B/OKMPOBKa BO3HMKAET B C/ly4anx Neperpyskn BbIXOAHbIX MOPTOB YCTPOMCTBA Tpadu-
610KUpoBKuU o4Yepedu KOM OT HECKO/IbKMX BXOAHbIX MOPTOB. ITO NPUBOAMT K 3a4ePKKam nepesayun SaHHbIX
(HOL) M noTtepe NakeTos.

Moddepxka CnocobHocTb NnoaaepxuBaTh Nepenady CBepXA/IMHHbIX KaapoB, YTo NO3BOJIAET Mne-
€8epx0aUHHbIX KAOPOB8 | pefaBaTb AaHHblE MEHbLIMM YMCNIOM NAKEeTOB. ITO CHUXKAET 06bem CyKebHOM UH-
(Jumbo frames) dopmaunm, Bpems 06paboTKM 1 NepepbIBbI.

YnpaBneHne NOTOKOM MO3BOMAET COEAMHATb HU3KOCKOPOCTHOE YCTPOMCTBO C BbICO-
KOCKOPOCTHbIM. [ns npefoTBpalleHua nepenonHeHua bydepa HU3KOCKOPOCTHOE
YCTPOWMCTBO MMEET BO3MOXKHOCTb OTNpaBaATb nakeT PAUSE, Tem cambim MHbopmuMpys
BbICOKOCKOPOCTHOE YCTPOICTBO O HEOHXOAMMOCTU cAenaTb Naysy npu nepegave na-
KeToB.

YnpaeneHue nomokom
(IEEE 802.3X)

KommyTaTop noaaepskvmsaer obbegMHeHNEe HECKOJIbKUX YCTPOMCTB B CTeK. B aTom
C/lyyae KOMMYTaTOPbl PACCMaTPMBAIOTCA KaK eanHOE YCTPOMCTBO C 06LLMMM HACTPO-
Paboma e cmeke Kamu. BO3MOKHbI AB€ TONONOTMM NOCTPOEHUA CTEKA — KONbLO M LenoyKa. MNpu atom
ycmpoiicme napameTpbl NOPTOB BCEX YCTPOWCTB, BKAKOYEHHBIX B CTEK MOYKHO 334aTb C KOMMYTa-
Topa, paboTatoLLero B pexume «mactep». CTeKMpoBaHMe yCTPONCTB NO3BOAAET CHU-
3UTb TPYAOEMKOCTb YNPaBAeHUs CETbIO.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 13
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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2.2.2 ®yHKyuu npu pabome c MAC-adpecamu

B Tabsmue 2 npuseaeHbl GYHKLUMM yCTPOCTB Npu paboTte ¢ MAC-aapecamu.

Tabnnuya 2 — PyHKuMKM paboTbl ¢ MAC-agpecamm

Tabauya MAC-adpecos

KommyTaTop coctaBaseT B namati Tab/vuy, B KOTOPOW yCTaHaB/AMBAETCA COOTBET-
cTBMe mexay MAC-agpecamu 1 y3namu NopToB KOMMyTaTopa.

Pexcum obyyeHus

B oTcyTcTBME 06YyYEHMA AaHHbIE, NOCTYMNaloLWMe Ha Kakon-nMbo NopT, nepesatoTca Ha
BCE OCTa/IbHbIEe NOPTbl KOMMYTATOPA. B perknme obyyeHMAa KOMMYTATOP aHaNM3npyeT
Kagapeol n, onpesenns MAC-agpec oTnpaBuTens, 3aHOCUT ero B Tabanuy KommyTauuu.
Bnocneacteum kagp Ethernet, npegHasHauveHHbI ana xocta, MAC-agpec KoToporo
y)Ke ecTb B TabsmLe, nepenaeTca TO/NIbKO Yepes yKasaHHbIM B Tabauue nopr.

Moddepicka nepedayu
Ha HecKosnbKo MAC-

[aHHasa ¢yHKUMA NO3BONSAET YCTaHaB/AMBATb COEAUHEHUA KOOUH KO MHOTUM» U
«MHOTME KO MHOTMM». Takum 06pa3om, Kaap, afpecoBaHHbI MHOroapecHown

adpecos (MAC . o
. rpynne, nepeAaeTca Ha KaXabl NOPT, BXOAALLUI B rpynny.
Multicast Support)
Asmomamu4ecKoe
epemsa xpaHeHua MAC- | Ecnv ot ycTpoiictea c onpefeneHHbM MAC-agpecom 3a onpeaeneHHbli nepuog, spe-
adpecos MEHW He MOCTYyNaloT NaKeTbl, TO 3anucb ANA AaHHOMO agpeca yctapesaeT M yganaeTtcs.
(Automatic Aging for 3T0 NO3BONSET NOALEPKMBATL TADAMLLY KOMMYTALMUW B aKTYalbHOM COCTOAHUMU.
MAC Addresses)
CmamuuyecKue 3anucu C .
. eTeBOl KOMMYyTaTop MO3BOAAET M0J/b30BaTeNtlo ONpeaennTb CTaTUYeCcKue 3anucu
MAC (Static MAC amvraTop peA
Entries) cooTtBeTcTBUIA MAC-aApecoB, KOTOpble COXPaHAOTCA B TabvLe KoMMyTauuu.
ntries,

2.2.3 ®yHKyuu emopozo ypoeHa cemesoli modenu OSI

B Tabnunue 3 npmBeaeHbl GyHKLMM U 0COBEHHOCTU BTOPOro ypoBHA (yposeHb 2 OSI).

Tabnunua 3 — OnncaHme GpyHKUMIM BTOpOro ypoBHsA (yposeHb 2 OSI)

Peanusauus npotokona IGMP no3sonset Ha ocHOBe MHbOPMALUKU, NONYYEHHOM
npv aHanuse cogepxumoro IGMP-nakeToB, onpegennTb, Kakue yCTPONCTBA B CETU

®yHkyusa IGMP Snooping o
Y4YacTBYHOT B rpynnax MHOroaZpecHOM paccbl/iKK1, 1 agpecoBaTb TPAaPUK Ha COOTBET-
CTBYlOLLME NOPTbI.
. Peanusauua npotokona MLD no3BosAeT ycTPONCTBY MUHUMMU3UPOBATb MHOroaa-
@®yHkyusa MLD Snooping 4 P yerp y P A

pecHbliit IPv6-Tpadumk.

3awuma om «wmopma»
(Broadcast, multicast,
unknown unicast Storm
Control)

«LTopm» — 3TO pasmHoXKeHue broadcast-, multicast-, unknown unicast-nakeTtos B
KaXK4OM y3/1€e, KOTOpOe NPMBOAMT K IAaBUHOOBPA3HOMY POCTY MX YMCNa M Napanu-
3yeT paboTy ceTn. KommyTaTopbl UMEIOT GYHKLMIO, MO3BONAIOLLYIO OFPaHUYUTD CKO-
pocTb Nepesaym MHOroaAPECHbIX U LUIMPOKOBELLATENbHbIX KaAPOB, NPUHATbLIX U Nne-
pefaHHbIX KOMMYTaTOPOM.

3epkanuposaHue
nopmos
(Port Mirroring)

3epKanmposaHue NopToe no3soaseT aybanposaTb TpadumK HabAlO4aEMbIX MOPTOB,
nepecblian Bxogawme n/Mam ucxoaawme nNakeTbl Ha KOHTPOAUPYIOWMI nopT. Y
NoAb30BaTeNA KOMMYTaTOPa €CTb BO3MOXHOCTb 3a4aTb KOHTPOAMPYIOLWMIA U KOH-
TpoaMpyemble NOpTbl U BbIBpaTb TMN TpadMKa (BXOAAWMA U/UAN NCXOAALLNN), KO-
TOpbIN OyaeT nepeaaH Ha KOHTPOIMPYIOLLMIA NOPT.

U3zonayua nopmos
(Protected ports)

[aHHasa OyHKUMA NO3BONAET Ha3HauYUTb NopTy ero uplink-nopT, Ha KOTopbIN Ges-
ycnoBHO 6yaeT nepeHanpaBasaTbCA BeCb TpaduK, obecneymBan Tem cambim U30N5-
LMIO C APYrMMK NopTamu (B Npegenax o4HOro KOMMYTaToPa), HAXO4ALMXCA B 3TOM
e wupokosewaTesbHom gomeHe (VLAN) B npeaenax o4HOro KommyTaTopa.

14 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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Private VLAN Edge

[JaHHaa dyHKUMA NO3BONAET U30/IMPOBATL FPYNNY NOPTOB (B Npesenax o4HOro Kom-
MyTaTopa), HaXo4AWMXCA B OGHOM LUIMPOKOBELLATE/IbHOM AOMEHEe MeXKay cobold,
Nno3BoAA NPY 3TOM 06MeH TPapUKOM C APYTMMM NOPTaMM, HAXOAALMMMUCA B 3TOM
K€ LWMPOKOBEL,ATENbHOM SOMEHE, HO HEMPUHAAIEKALLMMM K 3TOK rpynne.

Private VLAN (light
version)

ObecneunBaeT U30NALMUIO MEXAY YCTPOMCTBAMM, HAXOLALLMMUCS B OLHOM LUIMPO-
KOBeLLaTeIbHOM JOMEHE, B Npeaenax Bcei L2-ceTn. Peasin3oBaHbl TOIbKO ABa pe-
KMMa paboTbl nopTa Promiscuous u Isolated (Isolated-nopTbl He moryT obmeHm-
BaTbCA APYr C APYrom).

Moddepxcka npomokKona
STP (Spanning Tree
Protocol)

Spanning Tree Protocol — ceTeBolt NPOTOKO/, OCHOBHOM 3aJ4ayelt KOTOPOro ABAA-
etca npusegeHme cetu Ethernet ¢ M36bITOYHBIMKU COEAUHEHUAMM K APEBOBUAHOM
TOMONOTNK, UCKAOYatoLLeln neTan. KommyTaTopbl 0BMEHNBAOTCA KOHOUTYPaLMOH-
HbIMWU COOBLLEHMAMM, UCNONb3YA Kaapbl cneunanbHoro gopmata, M BbIGOPOUHO
BKJIIOYAIOT M OTK/IIOYAIOT nepeaayy Ha nopTbl.

Moddepxcka npomoKona
RSTP

(IEEE 802.1w Rapid
spanning tree protocol)

Rapid (6bicTpbin) STP (RSTP) — aBnsieTcA ycoBepLUeHCTBOBaHMEM NpoToKona STP, xa-
paKTepusyeTcs MeHbLINMM BPpEMEHEM NPUBEAEHUA CETU K APEBOBMAHOM TONOAOTUA
1 UMeeT 6o/iee BbICOKYH YCTOMYMBOCTD.

lpomokon ERPS
(Ethernet Ring Protection
Switching)

MpoToKOoN NpeaHasHayYeH AN NOBbIWEHMA YCTOMUMBOCTA U HAZEKHOCTM CETU ne-
peAaun faHHbIX, MMEeIoLLEN KONbLEBYIO TOMO/IOMMIO, 33 CUET CHUXKEHUA BPEMEHU
BOCCTaHOB/IEHWA CETU B C/ly4ae aBapuu. Bpems BOCCTaHOBAEHWA He npesbiwaet 1
CeKYHAbl, YTO CYLLECTBEHHO MEHbLUE BPEMEHMW NEPECTPOMKM CETU NPU CNO/b30Ba-
HWW NPOTOKO/I0B CEMEICTBA spanning tree.

Moddepxcka VLAN

VLAN —3T0 rpynna nopToB KOMMYTaTopa, 06pasyoLLMX O4HY LUMPOKOBELLATENbHYIO
obnactb (momeH). KommyTaTop noaaepuBaeT pasanyHble CpeacTsa Kaaccuduka-
LMM NaKeToOB A/18 onpeseneHns ux NnpuHagNeKHoCcT K onpegeneHHom VLAN.

Moddepxcka npomokKona
OAM (Operation,
Administration, and
Maintenance, IEEE

Ethernet OAM (Operation, Administration, and Maintenance), |IEEE 802.3ah —
bYHKUMM YpOBHA KaHana nepegayv AaHHbIX MNpeacTaBAAloT coboit MpoToKon
MOHUTOPMHIA COCTOAHMA KaHana. B aTom npoToKkone ana nepenaym nudopmaumm o
COCTOAHUW KaHana MeXay HenocpeacTBEHHO NOAKNOYEHHbIMU YCTPOMCTBAMM
Ethernet ncnonb3ytotca 610KM gaHHbIX NpoTokona OAM (OAMPDU). O6a ycTpoii-

802.3ah) CTBa A0/IKHbI NogaepkneaTb cTaHaapT IEEE 802.3ah.

Mpotokon peructpaunmn GARP VLAN obecneumBaeT guHamudeckoe pobasne-
Moddeprcka GVRP (GARP | nue/ypanenne rpynn VLAN Ha nopTax KommyTaTopa. EC/M BK/IOYEH MPOTOKO
VLAN) GVRP, kommyTaTOp onpesenseT, a 3aTeM pacnpocTpaHAEeT AaHHble O NPUHAANEX-

HocTK K VLAN Ha BCce nopTbl, ABASOLWMECA YACTbtO aKTUBHOM TOMOIOTUM.

Moddepxka VLAN
Ha 6a3ze nopmoe
(Port-Based VLAN)

PacnpeaeneHune no rpynnam VLAN BbinonHAeTcA No BXoAAawmMm noptam. [laHHoe
pelleHne N03BOAAET UCMOJb30BaTh HA KaXKA0M NOPTY TONbKO oaHy rpynny VLAN.

Moddepxka 802.1Q

IEEE 802.1Q — OTKpPbITbIN CTAaHAAPT, KOTOPbI ONUCLIBAET NpoLeaypy TerMpoBaHua
TpadumKa ana nepegayum nHbopmaumm o npuHagnexHoctm K VLAN. MossonsaeT mc-
Nno/sb30BaTb HecKosibKo rpynn VLAN Ha ogHOM nopTy.

O6veduHeHUe KaHAN08
c ucnono3oeaHuem LACP

MpoTokon LACP obecneynBaeT aBTomaTuyeckoe ob6benHEHNE OTAE/bHbIX CBA3EN
MeXay ABYMS YCTPOMCTBAMW (KOMMYTaTOP—KOMMYTaTOp WM KOMMyTaTop—cep-
Bep) B eAUHbIN KaHan nepeaayn AaHHbIX.

B npoToKo/ie NOCTOSAHHO onpeAenaeTcs BO3MOXHOCTb 06begMHEHNA KaHaoB, U B
C/lyyae OTKasa CoegUHeHUs, BXoAALEero B 06beAMHEHHbI KaHan, ero Tpaduk aBTo-
MaTUYeCKM nepepacnpesensieTcs no He OTKa3aBLWMM KOMMOHEHTaM 06beAuHeH-
HOrO KaHana.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 15
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B ycTpoicTBax noaaepkmeaetca GyHKLMA CO34aHMA rPYNN KaHanoB. Arperaums Ka-
Hanos (Link aggregation, trunking) nnu IEEE 802.3ad — TexHosorMa ob6beanHeHUs
HECKONbKMX QU3NYECKUX KaHanoBa B OAWMH NOrMYecKUi. 3To cnocobeTByeT He
TO/IbKO YBE/IMYEHUIO MPOMYCKHOM CNOCOBHOCTM MarmcTpanbHbIX KAHAaN0B KOMMYyTa-
Co3daHue epynn LAG TOP-KOMMYTaTOP UM KOMMYTATOP-CEPBEP, HO M NOBBILLEHUIO X HAAEXKHOCTH. Bo3-
MOKHbI TPM TMNa 6anaHCMPOBKM — Ha ocHoBaHMKM MAC-agpecos, Ha ocHoBaHuM |P-
afipecoB M Ha ocHOBaHWK NopTa (socket) HazHayeHwus.

lpynna LAG coCTOMT U3 NOPTOB C O4MHAKOBOW CKOPOCTbIO, paboTatoLwmx B Ayn/eKc-
HOM pexunme.

MpepoctaBaseT BO3MOXHOCTb AEHTUPUUMPOBATL F0J10COBOM TPadUK HA OCHOBaA-
Hum OUI (Organizationally Unique Identifier — nepsble 24 6uta MAC-agpeca). Ecnm
Moddepxcka Auto Voice B MAC-Tabnnue kommyTaTopa npucytcreyet MAC-agpec ¢ OUl ronocoBoro wto3a
VLAN unu e IP-tenedoHa, To AaHHbIN NOPT aBTOMaTMYeCcKn aobasnaetcs B voice vlan
(naeHTMOMKauma no npotokony SIP unum ke no MAC-agpecy nonydyatens He nog-
AepyKuBaeTca).

2.2.4 ®yHKyuu mpemeoe2o yposHsa cemeeoii modenu OSI
B Tabnnue 4 npuseaeHbl pyHKLMN TPeTbero ypoBHa (yposeHb 3 OSI).

Tabnnua 4 — OnucaHme GpyHKLUUIN TpeTbero yposHaA (Layer 3)

Knuenmeoi BootP

u DHCP YctpoictBa cnocobHbl aBTOMatTUYeckM nony4datb |P-agpec no  npoTokony

(Dynamic Host BootP/DHCP.

Configuration Protocol)

Cmamuyeckue AZMMHUCTPATOP KOMMYTATOPa UMeEET BO3MOXKHOCTb A06aBAATb U yAanaTb cTaTuye-

[P-Mapwpymbl CKuMe 3anucu B Tabanuy mapLipytusaumu.

Mpomokon ARP ARP — npoTokon conocTtasaeHus IP-agpeca n ¢pusmnyeckoro agpeca yctponcrea. CooT-

(Address Resolution BETCTBME YCTaHAB/MBAETCA Ha OCHOBE aHa/sM3a OTBETA OT y3/1a CeTu, agpec y3na 3a-

Protocol) NPaLNBaAETCs B LUMPOKOBELLATEIbHOM NaKeTe.

Mpomoxon RIP MpPOTOKO/ AMHAMMYECKON MApPLUPYTM3aLLMKN, KOTOPbIN NO3BOIAET MapLIPyTM3aTOpPam

. , 06HOBIATL MAPLUPYTHYIO MHDOPMALLMIO, MOTyYas ee OT COCEAHUX MapLIPYTU3aTOPOB.
(Routing Information PUIPYTHY opmaLy Y A pEipy P
Protocol) B 33a4M NpOTOKONA BXOAMUT onpesefieHne onTUMAIbHOro MapLIpyTa Ha OCHOBAHMMU
rotoco [AaHHbIX O KOZIMYECTBE NPOMEKYTOUHbIX Y3/10B.

IGMP Proxy — ¢®yHKUMA YNpOLWEHHOW MapLpyTU3auumM MHOTOagpPecHbIX AaHHbIX

®yHKyus IGMP Proxy y — ¢yHKumMA ynpouy pwpyT3aL, ap a
mexay cetamu. [1na ynpasaeHna mapipytusaumen ncnonbsyetca npotokon IGMP.
MpOTOKOA AMHAMMUYECKON MapLlupyTU3aL MM, OCHOBAHHbIA Ha TEXHOJIOTUM OTCAEKU-
BaHWsA cocTosiHMA KaHana (link-state technology) n ncnonb3yowmii Ana HaxoxKaeHus

lpomokon OSPF KpaTyanwero nytm anropmutm [eikctpsl. Mpotokon OSPF pacnpoctpaHAeT nHbopma-
LMI0 O AOCTYMHbIX MapLpyTax Mexay MapLpyTM3aTopaMun ogHOW aBTOHOMHOM Cu-
cTembl.

BGP (Border Gateway Protocol — npoTOKoA rpaHMYHOrO WA03a) ABAAETCA NPOTOKO-
lpomokon BGP JIOM MapLpyTU3aummn Mexay aBTOHOMHbIMK cuctemamu (AS). MapLupyTmsaTopbl 06-
MEHMBATCA MHbOPMaLMelt 0O MapLIPYTax K CETAM Ha3HauyeHus.

MpoTtokon VRRP npegHasHayeH gna pesepBMpoOBaHUA MApPLLPYTM3aTOPOB, BbIMNOJIHA-
OLLMX POAb W03 NO YMOYaHUI0. ITO AOCTUraeTca NyTém obbeguHeHus IP-nuHTep-
¢delicoB rpynnbl MapLLpPyTU3aTOPOB B OAWH BUPTYasibHbIN, KOTOPbIV ByAeT Mcnosb3o-
BATbCA KaK LW/I03 MO YMONYaHUIO A/19 KOMMbIOTEPOB B CETU.

lpomokon VRRP
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PIM-npoToKkon mHoroagpecHon maplupytmsaumm ans IP-ceten, co3aaHHbIn ans pe-
WweHua npobaem rpynnoBoii mapuwpyTtusaumun. PIM 6asmpyetca Ha TpaguULMOHHbIX
MapLpYyTHbIX NpoTokosax (Hanpumep, Border Gateway Protocol), Bmecto Toro,

lpomokon PIM yTobbl CO3a4aBaTb COBCTBEHHYIO ceTeByto Tonosoruto. PIM ncnonbsyeT unicast-tab-
VLY MapLupyTM3aLmm aaa nposepku RPF. 3Ta npoBepkKa BbINOHAETCA MapLIpyTU3a-
Topamu, 4Tobbl ybeauTbea, YTO nepegadya MHoOroagpecHoro Tpaduka BbINOAHAETCA
no nytn 6e3 netens.
MpoToKon ana obmeHa Hbopmaumelt 06 UCTOUHMKAX MYIbTUKACTA MEX as3nny-
lpomokon MSDP P A bopmay y Y P

Hbimu RP B8 PIM.

2.2.5 ®yHkyuu QoS

B Tabanue 5 npuBeaeHbl OCHOBHble GyHKLUMM KayecTBa obcnykmnsanua (Quality of Service).

Tabnmua 5 — OcHoBHble PYHKUUM KayecTBa 06CYKUBaAHMUA

Mododepxka
npuopumemHeoix
oyepedeii

YCTPOICTBO NOAAEPKMUBAET MPUOPUTU3ALMIO UCXOAALLEr0 TPadUKa No ouepesam Ha
Kax4om nopTty. PacnpegeneHune nakeTosB No oYepeasm MOXKET NPOU3BOAMTLCA B pe-
3y/ibTaTe KnaccudurKaLmMm NakeTos Mo PasMYHbIM NOMAM B 3aro/I0BKax NakeTos.

ModdepxKa Knacca
obcnyrcueaHusa 802.1p

CraHgapT 802.1p cneumduumpyeT meTos yKasaHUa NpuopuTeTa Kaapa v anroputm
MCNO/Ib30BaHMA NpPUOpUTETA B LeIAX CBOEBPEMEHHOW AO0CTAaBKU YyBCTBUTE/NbHOTO K
BPEMEHHbIM 3aaep*KKam Tpadumka. CtaHgapT 802.1p onpeaenseT BOCEMb YPOBHEMN
npuopuTeToB. KOMMyTaTOpbl MOTyT MCNONb30BaTb 3HA4YeHUe npmoputeta 802.1p gnA
pacnpeaenieHna Kagpos No NPUOPUTETHLIM ovepeaam.

2.2.6 ®yHKyuu obecneyeHusa 6ezonacHocmu

Tabnnua 6 — PyHKUMKM obecneyeHmn 6e3onacHOCTH

DHCP snooping

dPyHKUMA KOMMYTaTOpPa, NpeAHa3Ha4YeHHas 4/1a 3alnTbl OT aTak C UCNOJ/Ib30BAHMEM
npotokona DHCP. O6ecneunsaet ¢puabrpaumto DHCP-coobuieHMiA, NocTynmBLINX C
HeHaZeXHbIX MOPTOB MyTEM MOCTPOEHMA U NoaLepXKaHua 6a3bl AaHHbIX NPUBA3KK
DHCP (DHCP snooping binding database). DHCP snooping BbinonHseT Aencrsua
6paHaMayspa MeKay HeHaAeKHbIMKW NopTamu U cepepammn DHCP.

Onyusa 82 npomokKona
DHCP

Onuwua, KoTopas nossonsetr npouHbopmuposatb DHCP-cepsep o Tom, € Kakoro
DHCP-peTpaHcaaTopa 1 Yepes Kakoi NopT npuLien 3anpoc.

Mo ymon4aHMIO KOMMYTaTOp, MCNob3yroLWwmin pyHKUMo DHCP snooping, obHapyKu-
BaeT 1 oTbpacbiBaeT Atoboi DHCP-3anpoc, coaeprKamii onumio 82, KOTOpbI OH No-
Nly4nn yepes HeHaaéxHbll (untrusted) nopr.

UDP relay MepeHanpasneHue wnpokoselLaTesbHoro UDP-TpadumKa Ha yKasaHHbIn IP-agpec.
DHCP-cepBep ocyuLecTBAsAET LEeHTPaIM30BaHHOE ynpaB/ieHe CeTeBbiMU afpecamu

®yHkyuu DHCP- pBep ocyLy, LEeHTp ynp ap

cepsepa N COOTBETCTBYIOLWMMU KOHOUTYPALIMOHHBIMU NapameTpamu, aBToOMaTUYECKU Npeso-

CTaB/1AA UX KJIMEHTAM.

IP Source address guard

PyHKUMA KOMMYTaTOpa, KOTopasa orpaHmMumneaeT IP-TpadumK, dunbTpya ero Ha OCHoBa-
HUKU TabaMLUbl cooTBeTCTBUI 6a3bl AaHHbIX NpuBA3Kkn DHCP — DHCP snooping 1 ctaTn-
YeCcKU CKOHOUTrypupoBaHHbIX IP-agpecos. PyHKLMA ncnonbayeTca ana 6opbbbl ¢ nog-
meHoit IP-agpecos.
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Dynamic ARP
Inspection (Protection)

PyHKUMA KOMMYyTaTOpa, NPefHa3Ha4YeHHaA 414 3alUnUTbl OT aTak C UCMONb30BaHNEM
npoTokona ARP. CoobuieHure, KOTopoe NocTynaeT ¢ HEHaAEXKHOro NnopTa, noasepra-
eTcA npoBepke — cooTBeTcTBYeT A IP-agpec B Tene npuHAToro ARP-coobuieHua
IP-appecy otnpasuTens. Ecnv agpeca He coBnafatoT, TO KOMMyTaTop oTbpacbiBaeT
naker.

L2 -13-1L4 ACL (Access
Control List)

Ha ocHoBe MHbOPMaLMK, CoaepsKaLLeiica B 3aroloBKax ypoBHel 2, 3 1 4, y aAMUHK-
CTpaTopa ecTb BO3MOXHOCTb HACTPOWUTb MpaBWa, COrMacHO KOTOpPbIM NakeT Byaer
obpaboTtaH nmbo oTHpoLeH.

Time-Based ACL

Mo3BonseT ckoHGUryprMpoBaTb BPEMEHHbIE PaMKW, B TEHEHWE KOTOPbIX AaHHbIA ACL
b6yneT felncTBoBaTh.

Moddepika OcHoBHasnA GyHKUMA 6OKUPOBKM — NOBLICUTL 6E30MaCHOCTb CETU, NPeaOoCTaBAAa A0-
30a6/10KUPOBAHHBIX CTYyN K NOPTY KOMMYyTaTopa TO/IbKO ANA YCTPOMCTB, umetowmnx MAC-aapeca, 3akpen-
nopmos NIeHHbIe 33 3TUM MOPTOM.

lposepka Mposepka noganHHoctu IEEE 802.1x npeactaBaseT coboi mexaHM3m KOHTPOAA 40-

nooaAUHHOCMU Ha
ocHoee nopma (802.1x)

CTyna K pecypcam uyepes BHewWHui cepsep. Npoweawe NpoBepKy NoAAMHHOCTH
Mo/Ib30BaTe/IM NOYHatoT AOCTYN K pecypcam BbIGpaHHOM ceTu.

2.2.7 ®yHKYuUU ynpasseHus KOMmMymamopom

Tabnnua 7 — OcHOBHble GYHKLMM YPaBAEHNA KOMMYTaTOPamM

3azpy3Ka u ebi2py3ka
¢gaiina Hacmpoliiku

MapameTpbl YCTPOMCTB COXpaHAOTCA B Galiie HaCTPOIMKN, KOTOPbIMA COAEPKUT AaH-
Hble KOHPUIypaLyK Kak BCE CUCTEMbI B LLEJIOM, TaK U ONpeae/ieHHOro NopTa ycTpoi-
cTBa.

Mpomokon TFTP (Trivial
File Transfer Protocol)

MpoTtokon TFTP ncnonb3yerca aAna onepaumi 3anmcu u yteHuma ¢ainos. NpoTokon oc-
HOBAH Ha TpaHcNopTHOM npoToKoae UDP.

YcTpoiicTBa NOALEPKMBAIOT 3arpy3ky U nepegady No AaHHOMY npoTokony ¢dannos
HaCTPOMKKN 1 06pa3oB NporpammHoro obecneyeHus.

Mpomokon SCP (Secure
Copy)

MpoTtoKkon SCP ncnonb3yetca Ana onepauumii 3anucu 1 YteHma dainos. MpoTokon oc-
HOBAH Ha ceTeBOM NpoToKosne SSH.

YcTpoicTBa nogaep:K1BatoT 3arpysky U nepegady no AaHHOMY NpoToKoay ¢ainnos
HaCTPOMKKN 1 06pa3oB NporpammHoro obecneyeHus.

YoaneHHoiii
MoHumopuHz (RMON)

YaaneHHbli MoHMTOPUHT (RMON) — cpefcTBO MOHUTOPUHIA KOMMbIOTEPHDBIX CeTel,
pacwupeHne SNMP. CoBmecTMMble YCTPOMCTBA NO3BOAAIT COBUPATL AMarHOCTMYe-
CKMe AaHHble C MOMOLLbIO CTaHUMK ynpaeneHua cetbto. RMON — 3To cTaHZapTHaA
6a3a MIB, B KOTOpPOI onpeAeneHbl TEKYLLAA M NpeablayLan CTaTUCTMKa yposHa MAC
1 06BbEKTbI YyNPaBAEHUA, NPELOCTaBAAIOWME AaHHbIE B PeasibHOM BPEMEHMU.

lpomokon SNMP

Mpotokon SNMP ucnonbsyeTca s MOHUTOPMHIA U YNPaBAEHUS CETEBbIM YCTPOM-
cTBoM. [1na ynpasaeHna A0OCTYyNOM K CUCTEME OnpeaenfaeTca CNMCOoK 3anunceit coob-
LLLeCTBa, KaXaan 13 KOTOPbIX COAEPKUT NPUBUAETUM AOCTYNa.

Unmepdpeiic
KOMAHOHOU cmpoKu
(CLI)

YnpasneHne kommyTaTopamu nocpeactsom CLI ocylecTBaseTcA NOKaNAbHO yepes no-
cneposaTtesibHbIM nopT RS-232, nnbo yaaneHHo yepes Telnet, SSH. UHTepdelic Ko-
MaHZHOM CTPOKM KoHconu (CLI) ABnAeTca NpoMbIWNEHHbIM CTaHAAPTOM. MHTepnpe-
TaTtop CLI NnpeaocTaBAser CNMCOK KOMaHZA, U K/YeBblX C/108 A1 MOMOLLM NOAb30Ba-
TeJ/I0 M COKPaLLEHNIO 06bema BBOAMMbIX AAHHbIX.

Syslog — npoToKo, obecneymBatowmii nepesady coobLLEHNA O MPOUCXOAALLMX B CU-

Syslog o

cTeme cobbITUSAX, a TaKKe yBeaomNeHnn 06 olwmbKax yaaieHHbIM cepBepam.
SNTP Mpotokon SNTP — NnpOTOKON CUHXPOHU3ALUKN BPEMEHMU CETU, FaPaHTUPYET TOYHOCTb
(Simple Network Time CUHXPOHM3aLMN BPpEMEHWN CETEBOIO YCTPOMCTBA C CEPBEPOM A0 MUNJIUCEKYHADI.
Protocol)

Traceroute — cnyxebHas pyHKUMA, NpegHa3HAYeHHaA 414 onpeaesieHMa MapLIpyToB
Traceroute y $yHKUMA, Npea A peq, pipy

nepeaayun AaHHbIX B IP-ceTax.
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YnpaeneHue A o
MWHUCTPATOP MOKET OnpeaeInTb YPOBHU NPUBMAETUI A0CTYNa ANA NONb30BaTe-

KOHMponaupyemoim 'D'v E) P PEA yp P Aocryna & .

Nlei YCTPOWCTBA U XapaKTePUCTUKN AN1A KaKAOro YPOBHA NpuBUAernin (Tonbko gnan
docmynom — ypoeHu .

. yTeHus — 1 ypoBeHb, MNOHbIN A0CTyNn — 15 ypoBeHb).

npusunea2uu

KommyTtaTop cnocobeH ycTaHaBAMBaTb 3anpeT AOCTyNa K Kaxaomy WHTepdency
BroKupoexa ynpasneHuns (SNMP, CLI). 3anpeT MoKeT bbiTb YCTaHOB/IEH OTAE/IbHO ANS KaXKA0ro
unmepeeiica TMna gocryna:

P Telnet (CLI over Telnet Session);

ynpaenenua Secure Shell (CLI over SSH);

SNMP.
JloKanbHasa [na nokanbHOM ayTeHTUDUKALMU NOAAEPKMBAETCA XPaHEHWe Naponeli B 6ase AaH-
aymeHmudguKayus HbIX KOMMyTaTOpa.

Qunempayus IP-

LJoctyn no SNMP paspewaetca ana onpegeneHHbix |IP-aapecos, ABAAKOWMXCA Yne-

adpecoe 013 SNMP Hamu SNMP-coobuiecTsa.
Mpotokon RADIUS ucnonbsyetca ana ayteHTMdMKaLmMm, aBTopmsaumm m yyeta. Cep-
Bep RADIUS ucnonb3yeTt 6a3y AaHHbIX NOJ/b30BaTeie, KOTOpaA COAEPXHKUT AaHHble
Knuenm RADIUS P Y VA P AcP A
NPOBEPKU NOAJAMHHOCTU ANA KaXKA0ro nosib3osatend. KommytaTopbl cogepkat Kam-
E€HTCKY0 YacTb npoTokoaa RADIUS.
TACACS+ YCTpPONCTBO NpeaocTaBnAeT Noanep KKy NPOBEPKM NOAJIMHHOCTU KNMEHTOB nNocpea-
. ctBom npoTtoKkona TACACS+. Mpotokon TACACS+ obecneymnBaeT LEeHTPaIN30BaHHYO
(Terminal Access cuctemy 6e30nacHOCTM A1 MPOBEPKM NOoJb30BaTesel, MNojyyatowmx AoCTyn K
Controller Access o ’
| Syst YCTPOMCTBY, @ TAKXKe LeHTPa/M30BaHHYI0 CUCTEMY ynpasaeHua npu cobatogeHun
Control System) cosmectumocTtn ¢ RADIUS n gpyrumun npoueccammn NpoBepKu NogMHHOCTW.
PyHKLMA cepBepa SSH no3sonAeT KAMeHTy SSH yCcTaHOBUTL € YCTPOMCTBOM 3aLUMLLEH-
Cepeep SSH YHKL, psep Y Yy ycTp wmuy
HOe coeAuHeHMe A1A yNPaBAeHUA UM.
Mododepxka JaHHas yHKLMA NpeaocTaBaseT BO3MOXKHOCTb CO34aBaTb MaKPOKOMaHAb!, Npea-
MOKPOKOMAHO cTasnsawowme coboli Habop KOMaHZA, Y NPUMEHATb UX A7 KOHPUIYPaLUKM YCTPOMCTBA.

2.2.8 /[lononHumenobHble pyHKyUU

B Tabimue 8 npuseaeHbl 4ONOAHUTENbHbIE GYHKLMKN YCTPOMCTBA.

Tabnuua 8 — [lonosHMTeNbHblE GYHKLUMM YCTPOCTBA

AuazHocmuka YCTpOKCTBO NO3BO/IAET TECTUPOBATb ONTUYECKMI TpaHcuBep. Mpu TecTMpoBaHUm OT-
onmu4yecKkoz20 CNEKMBAIOTCA TaKMe MapameTpbl, KaK TOK M HanpsyKeHue NuTaHua, TemnepaTypa
mpaHcueepa TpaHcusepa. [ina peanusauum Tpebyetca nogaepkka aTux GyHKLUMI B TpaHCUBEpE.

Green Ethernet

[aHHbIi MexaHW3M NOo3BOAET KOMMYTATOPY CHM3WUTL dHepronoTpebaeHune 3a cyeT
OTK/IIOYEHMA HEAKTUBHBIX 3/IEKTPUHECKMX MOPTOB.

KommyTaTop 06/1a4aeT BCEMM HEODBXOAMMBIMUM XapaKTepUCTUKaMKn gas paboTbl C
npotokonamu MMS, GOOSE, SV:

- Manas BennumHa 3agepxkn GOOSE-coobuieHna npu nepeaaye;

Coomeemcmeue
cmandapmy MIK - YmeHue pacnosHasaTb Ethertype GOOSE-coobuieHus;
61850 - YmeHue paboTaTb C TErom BUPTyasibHOM CeTn U Terom npuopuTteta IEEE 802.1Q
GOOSE-coobuieHuns;
- NopaepKKa nepegaum multicast-coobu,eHnit 1 BO3MOXKHOCTb paboTbl c onpeaeneH-
HbIM cTaHgapTom M3K 61850 grMana3oHOM rpynn BeLaHKWA.
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2.3 OCHOBHbIe TEXHUYECKNE XapaKTEePUCTUKHU

OCHOBHble TEXHMYECKME NAapaMeTPbl KOMMYTaTOPOB NpMUBeAEHbI B Tabauue 9.

Ta6IIVILI,a 9 — OCHOBHble TEXHUYECKME XapaKTepnUCTnkn

O6wue napameTpbl

NHTepdeichl

MES2300-08

10 x 10/100/1000BASE-T
2 x 1000BASE-X (SFP)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES2300-08P

2 x 10/100/1000BASE-T

8 x 10/100/1000BASE-T (RJ-45) PoE/PoE+
2 x 1000BASE-X (SFP)

1 x KoHconbHbI nopT RS-232 (RJ-45)

MES2300-24

24 x 10/100/1000BASE-T
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES2300B-24

24 x 10/100/1000BASE-T
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES2300-24F

20 x 1000BASE-X/100BASE-FX (SFP)

4 x 10/100/1000BASE-T/1000BASE-X/100BASE-FX Combo
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)

1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES2300B-24F

20 x 1000BASE-X/100BASE-FX (SFP)

4 x 10/100/1000BASE-T/1000BASE-X/100BASE-FX Combo
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)

1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES2300-24P

24 x 10/100/1000BASE-T (RJ-45) PoE/PoE+
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES2300D-24P

24 x 10/100/1000BASE-T (RJ-45) PoE/PoE+
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbI nopT RS-232 (RJ-45)

MES2300DI-28

24 x 10/100/1000BASE-T

4 x 10/100/1000BASE-T/1000BASE-X/100BASE-FX Combo
1 x KoHconbHbIN nopT RS-232 (RJ-45)

1xUSB 2.0

MES2300-48P

48 x 10/100/1000BASE-T PoE/PoE+
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES2300B-48

48 x 10/100/1000BASE-T
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIN nopT RS-232 (RJ-45)

MES3300-08F

4 x 1000BASE-X/100BASE-FX (SFP)

4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)

4 x 10/100/1000BASE-T/1000BASE-X/100BASE-FX Combo
1 x KoHconbHbI nopT RS-232 (RJ-45)

1 x 10/100/1000BASE-T (OOB)

20 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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MES3300-16F

12 x 1000BASE-X/100BASE-FX (SFP)

4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)

4 x 10/100/1000BASE-T/1000BASE-X/100BASE-FX Combo
1 x KoHconbHbIM nopT RS-232 (RJ-45)

1 x 10/100/1000BASE-T (OOB)

MES3300-24

24 x 10/100/1000BASE-T

4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x 10/100/1000BASE-T (OOB)

1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES3300-24F

20 x 1000BASE-X/100BASE-FX (SFP)

4 x 10/100/1000BASE-T/1000BASE-X/100BASE-FX Combo
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)

1 x 10/100/1000BASE-T (OOB)

1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES3300-48

48 x 10/100/1000BASE-T

4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x 10/100/1000BASE-T (OOB)

1 x KoHconbHbI nopT RS-232 (RJ-45)

MES3300-48F

48 x 1000BASE-X/100BASE-FX (SFP)

4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x 10/100/1000BASE-T (OOB)

1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES35001-08P

8 x 10/100/1000BASE-T PoE/PoE+ (RJ-45)

2 x 10/100/1000BASE-T/100BASE-FX/1000BASE-X (RJ-
45/SFP) Combo

1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES35001-10P

8 x 10/100/1000BASE-T PoE/PoE+ (RJ-45)
4 x 100BASE-FX/1000BASE-X (SFP)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES35001-8P8F

8 x 10/100/1000BASE-T PoE/PoE+ (RJ-45)
8 x 100BASE-FX/1000BASE-X (SFP)

2 x 1000BASE-X (SFP)/10GBASE-R (SFP+)
1xUSB2.0

1 x KoHconbHbIM nopT RS-232 (RJ-45)

MES35001-24F

20 x 1000BASE-X/100BASE-FX (SFP)

4 x 10/100/1000BASE-T/1000BASE-X/100BASE-FX Combo
4 x 10GBASE-R (SFP+)/1000BASE-X (SFP)

1 x 10/100/1000BASE-T (OOB)

1 x KoHconbHbIM nopT RS-232 (RJ-45)

1xUSB 2.0

MES5312

1 x 10/100/1000BASE-T (OOB)
12 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIN nopT RS-232 (RJ-45)

MES5316A

1 x 10/100/1000BASE-T (OOB)

16 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIM nopT RS-232 (RJ-45)
1xUSB 2.0

MES5324A

1 x 10/100/1000BASE-T (OOB)

24 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIN nopT RS-232 (RJ-45)
1xUSB 2.0

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 21
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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1 x 10/100/1000BASE-T (OOB)

32 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
1 x KoHconbHbIM nopT RS-232 (RJ-45)
1xUSB 2.0

MES5332A

1 x 10/100/1000BASE-T (OOB)

24 x 1000BASE-X (SFP)/10GBASE-R (SFP+)
MES5300-24 6 x 40GBASE-R4 (QSFP+)/100GBASE-R4 (QSFP28)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

1xUSB 2.0

1 x 10/100/1000BASE-T (OOB)

48 x 1000BASE-X (SFP)/10GBASE-R (SFP+)
MES5300-48 6 x 40GBASE-R4 (QSFP+)/100GBASE-R4 (QSFP28)
1 x KoHconbHbI nopT RS-232 (RJ-45)

1xUSB 2.0

1 x 10/100/1000BASE-T (OOB)

48 x 1000BASE-X (SFP)/10GBASE-R (SFP+)
MES5305-48 6 x 40GBASE-R4 (QSFP+)/100GBASE-R4 (QSFP28)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

1xUSB 2.0

1 x 10/100/1000BASE-T (OOB)

48 x 1000BASE-X (SFP)/10GBASE-R (SFP+)
MES5310-48 6 x 40GBASE-R4 (QSFP+)/100GBASE-R4 (QSFP28)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

1xUSB 2.0

1 x 10/100/1000BASE-T (OOB)

24 x 1000BASE-X (SFP)/10GBASE-R (SFP+)
MES5400-24 6 x 40GBASE-R4 (QSFP+)/100GBASE-R4 (QSFP28)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

1xUSB2.0

1 x 10/100/1000BASE-T (OOB)

48 x 1000BASE-X (SFP)/10GBASE-R (SFP+)
MES5400-48 6 x 40GBASE-R4 (QSFP+)/100GBASE-R4 (QSFP28)
1 x KoHconbHbIM nopT RS-232 (RJ-45)

1xUSB 2.0

1 x 10/100/1000BASE-T (OOB)

48 x 1000BASE-X (SFP)/10GBASE-R (SFP+)/25GBASE-R
(SFP28)

6 x 40GBASE-R4 (QSFP+)/100GBASE-R4 (QSFP28)

1 x KoHconbHbIN nopT RS-232 (RJ-45)

1xUSB 2.0

MES5410-48

1 x 10/100/1000BASE-T (OOB)

2 x 10GBASE-R (SFP+)

MES5500-32 32 x 40GBASE-R4 (QSFP+)/100GBASE-R4 (QSFP28)
1 x KoHconbHbIN nopT RS-232 (RJ-45)

1xUSB 2.0

OnTunyeckme nHTepdeiicol 1/10/25/100 rémt/c

CKOpOCTE NepeAa M AaHHbIX dneKTpuyeckme nHTepdeiicsl 10/100/1000 M6uT/c

MES2300DI-28 56 I6ut/c

MponyckHaa cnocobHOCTb MES3300-08F 96 Iéut/c

MES3300-16F 112 réur/c

22 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300D-24P
MES2300-24P
MES3300-24
MES3300-24F
MES35001-24F

128 réut/c

MES2300-48P
MES2300B-48
MES3300-48

MES3300-48F

176 réut/c

MES35001-08P

20 réut/c

MES2300-08
MES2300-08P
MES35001-10P

24 T6ut/c

MES35001-8P8F

72 réut/c

MES5312

240 réut/c

MES5316A

320 réut/c

MES5324A

480 réut/c

MES5332A

640 Iéut/c

MES5300-24
MES5400-24

1,68 T6uT/c

MES5300-48
MES5305-48
MES5310-48
MES5400-48

2,16 Tout/c

MES5410-48

3,6 Téut/c

MES5500-32

6,4 Téut/c

Mpon3BoANTENLHOCTb Ha Na-
KeTax A/MHoi 64 balital

MES2300DI-28

41,6 MPPS

MES3300-08F

71,4 MPPS

MES3300-16F

88,3 MPPS

MES2300-24P

94,49 MPPS

MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300D-24P
MES3300-24
MES3300-24F
MES35001-24F

95,2 MPPS

MES2300-48P
MES2300B-48
MES3300-48

MES3300-48F

130,95 MPPS

MES35001-08P

14,8 MPPS

! 3HayeHuna YKa3aHbl Ana O,CI,HOCTOpOHHei;I nepeaavun.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 23
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,

MES5500-32
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MES35001-8P8F

53,57 MPPS

MES2300-08
MES2300-08P

MES35001-10P

17,8 MPPS

MES5312

178 MPPS

MES5316A
MES5324A
MES5332A

238 MPPS

MES5300-24

593,7 MPPS

MES5300-48

552,15 MPPS

MES5305-48

575,80 MPPS

MES5310-48

1028,5 MPPS

MES5400-24

878,3 MPPS

MES5400-48

1041,5 MPPS

MES5410-48

2467 MPPS

MES5500-32

1398 MPPS

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F

MES2300B-24F

MES2300-24P

MES2300D-24P
MES2300DI-28

MES3300-24

MES3300-08F
MES3300-16F
MES3300-24F

1,5 M6ant

MES35001-08P
MES35001-10P
MES35001-8P8F

O6bem bydepHo NnamaATu

MES35001-24F

MES5312

2 Mbant

MES2300-48P
MES2300B-48
MES3300-48
MES3300-48F
MES5316A
MES5324A
MES5332A

3 Mb6aut

MES5300-24
MES5300-48

6 Mb6auT

MES5305-48

10 M6anTt

MES5310-48
MES5400-24
MES5400-48

12 M6ant

MES5410-48
MES5500-32

24 Mb6anT

24 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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O6bem 03Y (DDR3)

MES5312

MES5316A
MES5324A
MES5332A

1 reant!

O6bem 03Y (DDR4)

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F

2 6ant

MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

8 réant

O6bem M3Y (NAND Flash)

MES2300-08
MES2300-08P
MES2300-24
MES2300-24P
MES2300-24F
MES2300B-24F
MES2300-48P
MES2300B-48
MES3300-24
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F

512 M6ant

MES5312

MES5316A
MES5324A
MES5332A

1 reant

L 06bém 03Y ana mogeneit MES5316A rev.C, MES5324A rev.C, MES5332A rev.C — 2 6aiiT.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 25
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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O6bem M3Y (embedded
uSsD)

MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

8 réant

Tabnnua MAC-agpecos

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300-48P
MES2300B-48
MES2300DI-28
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F

16384

MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48

32768

MES5305-48

131072

MES5310-48
MES5400-24

65536

MES5400-48

262144

MES5410-48
MES5500-32

131072%/2621442

1 MaKkcmanbHoe 3HauYeHne ANA pexnma pacnpeaeneHmsa cucTemHblx pecypcos mid-13-mid-12.
2 MaKcuManbHoe 3HauYeHne A1 peXnma pacnpegeneHma CMCTEMHbIX pecypcos min-13-max-12.

26 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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Konnuectso ARP-3anucen

MES2300-08*
MES2300-08P1
MES2300-241
MES2300B-24!
MES2300-24F!
MES2300B-24F*
MES2300-24P1
MES2300D-24P*
MES2300DI-28*
MES2300-48*
MES2300-48p*
MES2300B-48*

1981

MES3300-24"
MES3300-08F*
MES3300-16F!
MES3300-24F!
MES3300-48!
MES3300-48F!
MES3500I-08P*
MES3500I-10P*
MES3500I-8P8F*
MES3500I-24F"

4029

MES53122

MES5316A2
MES5324A2
MES5332A2

8125

MES5300-242
MES5300-482

16317

MES5305-482
MES5310-482
MES5400-242

32701

MES5400-482

131005

MES5410-482
MES5500-322

654693/982374

Nopaepxka VLAN

CornacHo 802.1Q ao 4094 aktueHbIx VLAN

Konnuectso rpynn L2
Multicast (IGMP snooping)

MES2300-08
MES2300-08P
MES2300-24
MES2300-24P
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

2048

! flna kaskporo xocTa B ARP-Tabnuue co3gaeTca 3anuch B Tabaunue mapLipyTusaumm.
2 1na Kaxaoro xocTta B ARP-Tabamnue cospaetca AoN0aHMTENbHAsA 3aNnch B Tabaunue KommyTaumn. Konnyectso ARP-3a-
nucen c yctaHoBneHHou nuueHsmein EVPN ana MES5312 — 6077, MES5316A, MES5324A, MES5332A — 6085, ana
MES5300-24, MES5300-48 — 14277, npna MES5305-48, MES5310-48, MES5400-24 — 30661, ona MES5400-48 —
128965, pna MES5410-48, MES5500-32: 63421 ans pexxuma mid-13-mid-12, 96189 gna pexmma min-13-max-I12.

3 MaKkcmanbHoe 3HaueHne A1 peXxnma pacnpeaeneHns cucTeMHbIx pecypcos mid-13-mid-12.
4 MaKcMmaibHOe 3HaYeHMe ANA PeXknma pacnpeseneHnsa CUCTEMHbIX pecypcos min-13-max-12.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 27
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F
MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48

4092

MES5410-48
MES5500-32

2046

Konunyectso npasun SQinQ

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

1320 (ingress), 654 (egress) / 654 (ingress), 1320 (egress)!

MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F
MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48

1320 (ingress), 1320 (egress)

1 Bcero 1974 npasuna. Jenatca B pasHblX NPONOPLMAX MEXKAY BXOAALMMMN U UCXOAALLMMM NPaBUaamu, HO He Bonee

1320 gna kaxgoro.

28 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F 1974
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

MES3300-24

MES3300-08F
MES3300-16F
MES3300-24F

MES3300-48

Konnyectso npasun MES3300-48F

MAC ACL MES35001-08P
MES35001-10P 2998

MES3500I-8P8F
MES3500I-24F
MES5316A"
MES5324A!
MES5332A!
MES5300-24*
MES5300-48*

MES5312
MES5305-48"
MES5310-48
MES5400-24

6070

MES5400-48* 10738

MES5410-48

MES5500-32 >089

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F 1974/987
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

Kosimyectso npasun
IPv4/IPv6 ACL

! Konuuectso npasunn 8 MAC/IPV4/IPv6 ACL c yctaHoBneHHON nuueHsuein EVPN gna MES5316A, MES5324A,
MES5332A, MES5300-24, MES5300-48 — 2505/2505/1252, ana MES5305-48 — 5577/5577/2788, ana MES5400-48 —
10225/10225/5112.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 29
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32



HELTEX

MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P 2998/1499
MES3500I-8P8F
MES35001-24F
MES5316A!
MES5324A!
MES5332A!
MES5300-242
MES5300-482

MES53121

MES5305-482
MES5310-482
MES5400-242

6070/3035

MES5400-48 10738/5368

MES5410-48

MES5500-32 5098/2544

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F 2048
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

Konnuectso ACL MES3300-24
MES3300-24F

MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F 3072
MES35001-24F
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48

! Konnuectso mapuwpyTtos IPv4 multicast ¢ yctaHoBneHHoM anueHsuneit EVPN ana MES5312, MES5316A, MES5324A,
MES5332A pasHo 6085.

2 Konuuectso npasun 8 MAC/IPv4/IPv6 ACL ¢ yctaHoBneHHoMN nuueHsueit EVPN ana MES5300-24, MES5300-48 —
2505/2505/1252, ana MES5305-48 — 5577/5577/2788.

30 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

MES5312

MES5305-48
MES5310-48
MES5400-24
MES5410-48
MES5500-32

6144

MES5400-48

12288

Konnuectso npasun ACL B oaHom ACL

512

Konnyectso mapwpyTtos L3
Unicast?

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

4063 IPv4
1014 IPv6

MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F

13279 IPv4
3317 IPv6

MES53122
MES5316A2
MES5324A2
MES5332A2
MES5300-24
MES5300-48

16351 IPv4
4085 IPv6

MES5305-48

28639 IPv4
7158 IPv6

MES5400-24
MES5400-48
MES5310-48

32735 I1Pv4
8181 IPv6

MES5410-48
MES5500-32

292000%/16000* IPv4
730003/4000* IPv6

! MapuwpyTbl IPv4/IPv6 Unicast/Multicast ncnonb3sytoT obLume annapatHble pecypcbl.

2 Konnuectso mappytos IPv4 multicast ¢ yctaHosneHHoM aunueHsmnein EVPN gna MES5312, MES5316A, MES5324A,

MES5332A pasHo 6085.

3 MaKkcmanbHoe 3HaueHne A4 peXxnma pacnpeaeneHmsa cMcTemHbix pecypcos mid-13-mid-12.
4 MaKcMmaibHOe 3HaYeHMe ANA PeXknma pacnpeseneHns CUCTEMHbIX pecypcos min-13-max-12.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312,

31

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32




HELTEX

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

1981 Ipv4
505 IPv6

MES3300-24

MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48 4027 IPv4

MES3300-48F 1656 IPve
Konnyectso mapuwpyTos L3 MES35001-08P

Multicast (IGMP Proxy, PIM)* | MES35001-10P

MES35001-8P8F
MES35001-24F

MES5312

MES5316A
MES5324A 8174 IPv4
MES5332A 2040 IPve
MES5300-24
MES5300-48

14318 IPv4

MES5305-48 3577 IPV6

MES5400-24
MES5400-48
MES5310-48

16336 IPv4
4088 IPv6

MES5410-48 1460003%/8000* IPv4
MES5500-32 365003/2000% IPv6

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
Konunyectso MES2300-48P
VRRP-mapLpyTt1saTopos MES2300B-48
MES3300-24
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES3500I1-24F

255

! MapuwpyTbl IPv4/IPv6 Unicast/Multicast ncnonbsytot obLime annapaTtHble pecypcbl.

32 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

127

MakcrMmanbHoe Kon4ecTBo
ECMP-mapwpyTos

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F

MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

64

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 33
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,

MES5500-32




HELTEX

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48
MES3300-08F 16 (Bkato4aa VRF no ymonuyaHuio)
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES3500I1-24F
MES5312
MES5316A
MES5324A
MES5332A

Konnuectso VRF

MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

251 (Bkatoyana VRF no ymonyaHuio)

34 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

Konunuectso

L3-uHTepodeicos

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

2032

MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F
MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

2050

MaKcumanbHoe Konm4ecTso

VxLAN

MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48

2478

MES5312

MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5500-32
MES5410-48

4093

MaKcumanbHoe Konnvectso GRE-TyHHenei

16

MakcrmanbHoe kKonmyectso ECMP-rpynn

1024

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,

MES5500-32

35




HELTEX

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48 8
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F

MES3300-48
MakcumanbHoe Konm4ecTso MES3300-48F
nyter 8 ECMP-rpynne MES35001-08P

MES35001-10P
MES35001-8P8F
MES35001-24F

MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

64

MakcmmanbHoe Konmyectso OSPF-npoueccos 20

MaKcumanbHoe Konnvectso OSPF-coceacts 64

36 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

MaKcnmanbHoe Koan4ecTso
BGP-coceacts

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F
MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48

32

MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

64

MakcumanbHoe Konnyectso BFD-coceacts

128

MakcmanbHoe kKonmyecTtso RIP-nupos

64

MakcrmanbHoe Konmyectso PIM-nunpos

64

MakcmmanbHoe Konmyectso MSDP-nnpos

32

MaKcMMmanbHoe KoM4ecTso
SA-3anuceit B MSDP-cache

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48

2048

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 37
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32




HELTEX

MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F

6656

MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48

8192

MES5305-48 14336

MES5400-24
MES5400-48 16384
MES5310-48

MES5410-48

MES5500-32 147456/8192

MakcumanbHoe Konandectso MSDP mesh-group 32

Konnuectso BMpTyanbHbix Loopback-nuHtepdeitcos | 64

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48 32 rpynnbl, 40 8 NOPTOB B Ka*KA0M
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES3500I1-24F

Arperaumsa KaHanos (LAG)

MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48

128 rpynn, A0 8 NOPTOB B KaxKA0M

38 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

MES5400-24
MES5400-48
MES5410-48
MES5500-32

128 rpynn, 4o 32 NOPTOB B KaxK40M

Kosinuectso ak3emnnapos
PVST

MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F
MES5312
MES5316A
MES5324A
MES5332A

64

MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

255

Konnuyectso aksemnnapos MSTP

64

Konunyectso DHCP pool

16

KayecTBo 06cnyxmBaHMA QoS

8 BbIXOAHbIX ouepeaeit ANa Kaxaoro nopra

CeepxanMHHble Kagpbl (jumbo frames)

MakcumanbHbIn pasmep naketos 10240 6aiT

CTeknpoBaHue

[o 8 yctpoiicte (Kpome MES35001-08P, MES35001-10P)

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 39
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32




HELTEX

CooTseTcTBME CTaH4APTAM

IEEE 802.3ab 1000BASE-T Gigabit Ethernet

IEEE 802.3z Fiber Gigabit Ethernet

IEEE 802.3x Full Duplex, Flow Control

IEEE 802.3ad Link Aggregation (LACP)

IEEE 802.1p Traffic Class

IEEE 802.1q VLAN

IEEE 802.1v

IEEE 802.3 ac

IEEE 802.1d Spanning Tree Protocol (STP)

IEEE 802.1w Rapid Spanning Tree Protocol (RSTP)
IEEE 802.1s Multiple Spanning Tree Protocol (MSTP)
IEEE 802.1x Authentication

M3K 61850

YnpasneHue

NokanbHoe ynpasnexHue

Console

YpaneHHoe ynpasaeHue

SNMP, Telnet, SSH, web

du3nueckne XapaKTepPUCTUKMU U YCI0BUA OKpYIKatoLiel cpeabl

MCTOYHMKM NnuTaHmAal

MES2300-08

CeTb nepemeHHoro Toka: 100-240 B, 50-60 I'y,

MES2300DI-28
MES2300-48P
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-24F
MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5400-24
MES5410-48
MES5500-32

CeTb nepemeHHoro Toka: 100-240 B, 50-60 I'y,

CeTb NOCTOAHHOrO TOKa: 36—72 B

BapunaHTbl NUTaHuA:

- OOVH UCTOYHUK MUTAHUA NMOCTOAHHOIO UKW NEepPeMeHHOro
TOKaQ;

- ABa UCTOYHMKA MUTAHUA NOCTOAHHOIO UAW NEepPeMeHHOro
TOKa C BO3MOXHOCTbIO ropsiyeit 3aMeHbl.

MES2300B-24
MES2300B-24F
MES2300B-48

CeTb nepemeHHoOro Toka: 100-240 B, 50-60 I'y,
CeTb NOCTOAHHOrO TOKa: 12 B
XapaKTepUCTUKM 3apsAaaHOIo YCTPOMUCTBA:
- TOK 3apaga:
1+0.1 A — MES2300B-48.
- HanpsAXeHue cpabaTblBaHWUA pacLennTensa Harpysku —
10-10,5 B;
- MOPOroBOe HanpPAXXeHMe MHANKALLMM HU3KOro 3apaga —
11B.
/' CeueHue nposoga ana nogknoueHnsa AKb He meHee
V 1,5 mm. Ana MES2300B-48 pekomeHAyeTcsA UCNO/b-
3o0BaTb AKB emkocTblo He meHee 9 Ah.

! Ana ycrpoiicte MES2300-08 AC, MES2300-24 AC, MES2300B-24 AC, MES2300B-24F AC, MES2300B-48 AC agonycka-
€TCA 3/1IeKTPONMUTaHME OT NOCTOAHHOIO HanpaXKeHua, guanasoH 120-370 B DC

40 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32




HELTEX

CeTb NnepemeHHoOro Toka: 176-264 B, 50-60 I'y,
CeTb NOCTOAHHOrO TOKa: 36—72 B

MES5300-48 BapuaHTbl NUTaHuA:
MES5305-48
MES5310-48 - OOVH UCTOYHUK MUTAHUA NMOCTOAHHOIO UKW NEepeMeHHOro
MES5400-48 Tora;
- ABa UCTOYHWUKA MUTAHUA NOCTOAHHOIO MAN NEPEeMEHHOro
TOKa C BO3MOKHOCTbH ropsyeit 3aMeHbl.
MES2300-24 CeTb NnepemeHHOro Toka: 100-240 B, 50-60 I'y,

CeTb NOCTOAHHOrO TOKa: 36—72 B

MES2300-24F
MES2300-24P DC

CeTb NOCTOAHHOrO TOKa: 36—72 B

MES2300-08P
MES2300-24P AC

CeTb NnepemeHHOro Toka: 200-240 B, 50-60 I'y,

MES2300D-24P

CeTb nepemeHHoOro Toka: 200-240 B, 50-60 I'y,

BapunaHTbl NUTaHMA:

- OAWH UCTOYHUK NUTaHMA NEPEMEHHOTO TOKa;

- ABa NCTOYHMKA NUTAaHMA NepPeMeEHHOr0 TOKa C BO3MOMKHO-
CTblO ropAYet 3ameHbl.

MES35001-08P
MES35001-10P
MES35001-8P8F

ceTb NOCTOAHHOIO TOKa:
C BK/ItOYEHHOM dyHKumeln PoE: 45-57 B;
C OTK/oYeHHoM dyHKumen PoE: 20-57 B

lyckoBble TOKK

MES2300-08

AC: SPM30-220/12, 50 A, 5 mc

MES2300-08P

AC: SPM270-220/56, 36 A, 5 mc

MES2300-24

AC: SPM35-220/12, 34 A, 6 mc
DC: SPM30-48/12, 120 A, 0,6 mc (72 B)

MES2300B-24

AC: SPM45B-220/12 rev.B, 15 A, 6 mc

MES2300B-24F AC
MES2300-24F DC

AC: SPM60B-220/12, 40 A, 1 mc
DC: SPM100-48/12, 150 A, 0,6 mc (72 B)

MES2300-24P AC

AC: SPM380-220/56, 25 A, 8 mMc
DC: SPM380-48/56, 200 A, 0,5-1,0 (72 B)

MES2300D-24P
rev.Cl

AC: PM380-220/56, 16 A, 15 mc

MES2300B-48

AC: SPM60B-220/12, 40 A, 1 mc

MES2300-48P

AC: PM950-220/56, 41 A, 10 mc
DC: PM950-48/56, 52 A, 4 mc (72 B)

MES2300DI-28

AC: PM65-220/12, 30 A, 4 mc
AC: PM160-220/12, 50 A, 8 mc
DC: PM100-48/12, 200 A, 4 mc (72 B)

MES3300-08F
MES3300-16F

AC: PM65-220/12, 30 A, 4 mc

MES3300-24 AC: PM160-220/12, 50 A, 8 mc
MES3300-24F DC: PM100-48/12, 200 A, 4 mc (72 B)
MES3300-48
MES3300-48F
mg:giiéA AC: PM160-220/12, 50 A, 8 mc
MES5324A DC: PM100-48/12, 200 A, 4 mc (72 B)
MES5332A
Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 41

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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MES35001-08P
MES35001-10P DC: DRS-270-56, 300 A, 1 mc
MES35001-8P8F

AC: PM65-220/12, 30 A, 3 mc

DC: PM100-48/12, 140 A, 4 mc (48 B)
DC: PM100-48/12, 200 A, 4 mc (72 B)
AC: PM160-220/12, 50 A, 8 mc

MES35001-24F

AC: PM160-220/12, 50 A, 8 mc

MES5300-24 DC: PM160-48/12, 250 A, 0,2 mc (72 B)
MES5300-48
MES5305-48 AC: PM350-220/12, 100 A, 4 mc
MES5310-48 rev.B DC: PM350-48/12, 320 A, 0,14 mc (72 B)
MES5400-48

AC: PM160-220/12, 50 A, 8 mc
MES5400-24 DC: PM160-48/12, 250 A, 0,2 mc (72 B)
MES5410-48 AC: PM600-220/12, 18 A, 17,5 mc
MES5500-32 DC: PM600-48/12, 40 A, 4 mc (72B)
MES2300-08 He 6onee 13 Bt
MES2300-08P He 6onee 267 BT
MES2300-24 He 6onee 20 Bt

MES2300-24F

MES35001-24F He 6onee 35 BT

MES2300B-24 He 6onee 50 BT

MES2300-24P AC He 6onee 445 BT (c y4eTom Harpysku PoE)

MES2300-24P DC He 6onee 480 BT (c y4yeTom Harpysku PoE)

MES2300D-24P He 6onee 850 BT (c yueTom Harpysku PoE)
MES2300DI-28 He 6onee 31 Bt
MES2300-48P He 6onee 1600 BT (c yueTom Harpysku PoE)

MES2300B-24F

MES2300B-48 He 6onee 55 Bt

MoTpebnseman MOLWHOCTb MES3300-24 He 6onee 33 BT
MES3300-08F He 6onee 29 Bt
MES3300-16F He 6onee 37 Bt
MES3300-24F He 6onee 45 Bt
MES3300-48 He 6onee 45 BT
MES3300-48F He 6onee 89 BT

MES35001-08P
MES35001-10P He 6onee 270 BT (c y4éTtom Harpysku PoE)
MES35001-8P8F

MES5312 He 6onee 25 Bt
MES5316A He 6onee 58 Bt
MES5324A He 6onee 73 Bt
MES5332A He 6onee 85 Bt
MES5300-24 He 6onee 118 Bt

42 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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MES5300-48 He 6onee 157 Bt
MES5310-48 He 6onee 170 BT
MES5305-48
MES5400-24 He 6onee 150 BT
MES5400-48 He 6onee 170 Bt
MES5410-48 He 6onee 360 BT
MES5500-32 He 6onee 400 BT
MES2300B-24 24 BT
MoTpebnseman MOLWHOCTb
6e3 yyeta 3apsga AKB MES2300B-24F 40 BT
MES2300B-48
MES2300-24P 380 Bt
MES2300D-24P 720 Bt
MES2300-48P 1450 BT
biogxxet PoE
MES2300-08P
MES35001-08P
MES35001-10P 240 Br
MES35001-8P8F
MES2300-08P
MES35001-08P
MES35001-10P 240 Br
MES35001-8P8F
[NA CMeHHbIX UICTOYHMKOB
AC, W DC, W
2x AC, W 2x AC, W
MES35001-08P DC - 8 - -
MakcumanbHas notpebnse- MES35001-10P DC B 9 B B
MaAa MOLWHOCTb bes y4yeTa MES2300-08P 11 _ _ _
Harpy3ku PoE
MES2300-24P AC 12 - - -
MES2300D-24P 18 i 27 i
rev.Cl
MES2300-48P AC 31 30 34 40
MES2300-08 13 Bt
MES2300-24 20 BT
MES2300-08P
MES2300B-24 27 BT
MES2300-24F
MES35001-24F 3587
TennosbiaeneHme MES2300-24P AC 70 BT
MES2300-24P DC 100 BT
MES2300D-24P 130 BT
MES2300DI-28 31 BT
MES2300-48P 150 Bt
MES2300B-24F
MES2300B-48 43 Br
Ethernet-kommymamopbi cepuii MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES35001-8P8F, MES3500I-24F, MES5312, 43

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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MES3300-24 33 BT
MES3300-08F 29 Br
MES3300-16F 37 BT
Visaooss | 45®T
MES3300-48F 89 BT
visssooiaor | O
MES35001-8P8F 50 BT
MES5312 25 Br
MES5316A 58 BT
MES5324A 73 BT
MES5332A 85 Br
MES5300-24 118 BT
MES5300-48 157 BT
MES5310-48 170 BT
Vessaoe | 508"
MES5400-48 170 BT
MES5410-48 360 BT
MES5500-32 400 BT
MES2300-08

AnnapaTHasa NoAAep»KKa MES2300-08P

Dying Gasp MES2300-24 ecTb
MES2300B-24F
MES2300B-48

44 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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MES2300B-24
MES2300-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES3300-08F
MES3300-16F
MES3300-24
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F
MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

HeT

BeHTUnAUMNA

MES2300-24
MES2300B-24
MES2300-24F
MES2300B-24F
MES2300-24P
MES2300D-24P
MES2300DI-28
MES2300-48P
MES2300B-48
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-08P
MES35001-10P
MES5312
MES5316A
MES5324A
MES5332A
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48

Front-to-Back

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 45
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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MaKcuMmanbHbIi ypoBeHb
aKyCTMYECKOTO Wyma

MES5410-48 Front-to-Back/
MES5500-32 Back-to-Front!
MES2300-08

MES2300-08P

MES2300-24

MES2300B-24
MES2300DI-28
MES35001-10P
MES35001-08P
MES35001-8P8F
MES35001-24F

C nepegHen naHenu, max < 33 ab
C 3afHen naHesu, max < 33 ab

MES2300-24P
MES2300D-24P

c nepegHen naHenn, max < 49,5 gb
C 3afiHel naHenu, max < 54 ab

MES2300B-48

C nepegHen naHenn, max < 52,1 nb
C 3afHel naHenu, max < 53,7 ab

MES2300-48P

C nepegHen naHenn, max < 52,1 ab
C 3aaHen naHenu, max < 53,7 nb

MES2300-24F
MES2300B-24F
MES3300-08F
MES3300-16F
MES3300-24
MES3300-24F

C nepegHen naHenu, max < 53,9 gb
C 3afHel naHesu, max < 54,2 nb

MES3300-48 c nepepgHen naHenu, max < 53,9 gb
MES3300-48F C 3afHel naHenu, max < 54,2 nb
MES5312
MES5316A C nepegHen naHenn, max < 65,6 ab
MES5324A C 3aaHen naHenu, max< 71,2 nb
MES5332A
MES5300-24 C nepep,?em naHenu, max < 62,8 ob
C 3agHen naHenun, max < 69,1 ab
MES5300-48 C nepegHen naHenn, max < 61,4 ab
MES5305-48 C 3aaHen naHenu, max < 69,3 nb
MES5400-24 ¢ nepep,?em naHenu, max < 65 ab
C 3agHen naHenu, max< 71,2 ab
MES5310-48 C nepegHen naHenn, max < 62,5 ab
MES5400-48 C 3aAHen naHenu, max < 70,8 ab
Front-to-back:
C nepegHen naHenu, max < 73,5 ab
MES5410-48 C 3agHen naHenn, max < 85,1 ab
Back-to-Front:
C nepeaHen naHenu, max < 78,8 ab
C 3a4Hel naHenu, max < 85,4 ab
Front-to-back:
C nepegHen naHenu, max < 75,9 b
MES5500-32 C 3aHen naHenn, max < 87,6 ab

Back-to-Front:
C nepeaHen naHenu, max < 80,4 ab
C 3a4Hel naHenu, max < 85,4 nb

! Mo ymonyaHuio yctaHoBneHa BeHTUAAUMA Front-to-Back. [na yctaHoBKM moaynel BeHTUAALMM Back-to-Front o6pa-

TUTECb B KOMMEpPYECKUI oTaen.

46 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300D-24P
MES2300B-48
MES2300-24P

OT1-20 po +50 °C

MES2300-24F
MES2300B-24F

OT1-20 go +65 °C

MES2300DI-28

OT1-40 po +60 °C

MES2300-48P

OT1-10 go +50 °C

MES35001-08P
MES35001-10P
MES35001-8P8F
MES35001-24F

OT1-40 po +70 °C

MHTepsan pabounx
TemnepaTyp

MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES5312
MES5316A
MES5324A
MES5332A

Ot-10 po +45 °C

MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

O10 go +45 °C

MHTepBan TemnepaTypbl XpaHeHuUA

NHTepBan TemnepaTypbl XpaHeHus ot -50 go +70 °C (o1 -50
no +85 °C pana MES35001-08P, MES35001-10P wu
MES35001-8P8F)

MNepep nepsbiMm BK/IOYEHMEM MNOCNAE XPaHEHUA
npu Temnepatype meHbLuei, yem -20 °C, unu npu
6onblieit, yem +50 °C, Tpebyerca BbiAepKaTb
KOMMYTaTop npu KOMHATHOW Temnepatype He
MeHee YeTbIPéx YacoBs.

OTHOCKTeNbHAA BNAXKHOCTb NPU 3KCNAyaTaumm

(6e3 obpasoBaHUs KOHAEHCATA)

He 6onee 80 % (ot 5 po 95% pana MES3500I1-08P,
MES35001-10P, MES35001-8P8F n MES35001-24F)

OTHOCKTeNbHAA BNAXKHOCTb NPU XpaHEeHUU

(6e3 obpaszoBaHNA KOHAeHcaTa)

Or 10 go 95 % (ot 5 pmo 95% pna MES35001-08P,
MES35001-10P, MES3500I-8P8F n MES3500I-24F)

MES2300-08

310 x 44 x 159 mm

FabapuTHbIe pasmepbl

MES2300-08P

430 x 44 x 159 mm

(lWxBxT)

MES2300-24 430 x 44 x 204 mm
MES2300B-24 430 x 44 x 158 mm
Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 47

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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MES2300-24F
MES2300B-24F

430 x 44 x 305 mm

MES2300-24P

430 x 44 x 203 mm

MES2300D-24P

440 x 44 x 425 mm

MES2300-48P

440 x 44 x 490 mm

MES2300B-48

440 x 44 x 280 mm

MES3300-24

430 x 44 x 330 mm

MES2300DI-28
MES3300-08F
MES3300-16F
MES3300-24F
MES35001-24F

430 x 44 x 305 mm

MES3300-48
MES3300-48F

440 x 44 x 330 mm

MES35001-08P

85x 152 x 115 mm

MES35001-10P

85x 175 x 115 mm

MES35001-8P8F

150 x 175 x 124 mm

MES5312 430 x 44 x 230 Mm
MES5316A
MES5324A 430 x 44 x 275 Mm
MES5332A
MES5300-24 440 x 44 x 309 Mm
MES5400-24 440 x 44 x 321 Mm
mg:ggggjﬁ 440 x 44 x 425 mm
o erooae 440 x 44 x 447 M
MES5410-48 440 x 44 x 536 MM
MES5500-32 440 x 44 x 534 Mm
MES2300-08 1,61 Kr
MES2300-08P 2,6 kr
MES2300-24 2,94 kr
MES2300B-24 2,79 kr
MES2300-24F 4,03 Kkr
MES2300B-24F 4,08 Kr
MES2300-24P 3,2 Kr

Macca
MES2300D-24P 6, 85 Kr
MES2300DI-28 4,95 Kkr
MES2300-48P 9,98 Kkr
MES2300B-48 4,1 kr
MES3300-24 5,13 kr
MES3300-08F 4,64 Kkr
MES3300-16F 4,89 Kr

48 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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MES3300-24F 5,04 kr
MES3300-48 5,67 Kkr
MES3300-48F 5,68 Kkr
MES35001-08P 1,4 kr
MES35001-10P 1,76 Kr
MES35001-8P8F 2,8 Kr
MES35001-24F 5,5 kr
MES5312 3,8 Kr
MES5316A 3,6 Kr
MES5324A 3,7 kr
MES5332A 3,8 Kkr
MES5300-24 6,11 Kkr
MES5310-48 8,7 kr
MES5400-24 6,36 Kr
MES5300-48

MES5305-48 8,7 Kkr
MES5310-48

MES5410-48 12,1 kr
MES5500-32 11,8 kr

CpokK cny»K6bl

He meHee 15 net

V' Tun NUTaHUA YCTPOCTBa onpeaenseTca Npu 3aKase.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 49
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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2.4 KOHCTpYyKTUBHOE UCNONHEHue

B naHHOM pa3gene onuMcaHo KOHCTPYKTUBHOE UCMOJIHEHME YCTPOCTB. MpeacTaBaeHbl N306paxkeHus
nepeaHemn, 3agHeit 1 6OKOBbLIX NaHeNen yCTPOMCTBA, ONUCAHbI Pa3bemMbl, CBETOANOAHbIE MHANKATOPbI U Op-
raHbl ynpasaeHums.

Ethernet-kommyTtaTtopbl MES2300-08, MES2300-08P, MES2300-24, MES2300B-24, MES2300-24F,
MES2300B-24F, MES2300-24P, MES2300D-24P, MES2300DI-28, MES2300-48P, MES2300B-48,
MES3300-24, MES3300-08F, MES3300-16F, MES3300-24F, MES3300-48, MES3300-48F, MES35001-08P,
MES3500I1-10P, MES3500I1-8P8F, MES3500I1-24F, MES5312, MES5316A, MES5324A, MES5332A, MES5300-
24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
BbIMOJIHEHbI B META/I/INYECKOM KOpyce C BO3MOXHOCTbIO YCTaHOBKM B 19” KapKac, BbicoTa Kopnyca 1U.

Ethernet-kommyTaTopbl MES35001-08P, MES3500I-10P 1 MES3500I1-8P8F BbINO/IHEHbI B METaNN-
YyecKom Kopnyce gns KpenaeHna Ha DIN-peiky.

2.4.1 BHewHuii 8ud u onucaHue nepedHeli naHenu ycmpolicmea
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PucyHok 7 — NepeaHasa naHenb MES2300D-24P
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PucyHok 10 — MNepeaHAaa naHenb MES2300-24P AC

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
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MES5500-32
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PucyHok 12 — lNepeagHaa naHenbs MES2300D-24P
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PucyHok 17 — MNepeaHAaa naHenb MES3300-16F
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PucyHok 22 — lNepeaHAas naHenb MES5312

T FEEFE == FEE I A ,
ol Aelrex Comole 3
1] | MEss3164 8

Unk F - (o]
) Power s}
© Mastar 8
O Fan 3
Qs ED
ERER S T R =1t =TT ===

PucyHok 23 — NepeaHAasa naHenb MES5316A

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 53
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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PucyHok 25 — MNepeaHas naHeno MES5332A
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PucyHok 26 — NepeaHaa naHenb MES5300-24
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PucyHok 27 — NepeaHAasa naHenb MES5300-48
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PucyHok 28 — lNepeaHAasa naHenb MES5305-48
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PucyHok 29 — NepeaHAasa naHenb MES5310-48

54 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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PucyHok 30 — NMepeaHaa naHenb MES5400-24
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PucyHok 31 — NepeaHAas naHenb MES5400-48
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PucyHok 32 — lNepeaHas naHenb MES5410-48
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PucyHok 33 — lNepeaHasa naHenb MES5500-32

B Tabnmue 10 npuBeaeH nepeyeHb pasbemos, CBETOANOAHbIX MHANKATOPOB M OPraHOB yrnpas/ieHus,
PacnoIoXKeHHbIX Ha NepeaHei NaHeIn KOMMYTaTOPOB.

Tabanuya 10 — OnucaHne pa3beMOB, MHANMKATOPOB M OPraHoOB ynpasaeHus nepeaHei naHenm MES2300-08,
MES2300-08P, MES2300-24, MES2300B-24, MES2300-24F, MES2300B-24F, MES2300-24P, MES2300D-24P,
MES2300DI1-28, MES2300-48P, MES2300B-48, MES3300-24, MES3300-08F, MES3300-16F, MES3300-24F,
MES3300-48, MES3300-48F, MES35001-24F, MES5312, MES5316A, MES5324A, MES5332A, MES5300-24,
MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32

Ne dnemeHT nepesHeln naHenm Onucanue
Unit ID NHAaMKaTop HOMepa YCTPOMCTBA B CTEKE.
Power NHAMKATOp NUTaHMA YCTPOMCTBA.
1 Master NHauKaTop pexuma paboTbl ycTpoiicTBa (BeayLmii/seaomoiii).
Fan NHAanKaTop paboTbl BEHTUIATOPOB.
RPS NHOMKaTOp pe3epBHOro 3/1eKTPONUTAHUA.
Ethernet-kommymamopbi ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES35001-24F, MES5312, 55

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32



HELTEX

®yHKLMOHaNbHAA KHONKA ANA nepesarpys3ku ycTponctea u cbpoca K 3a-
BOACKMM HacCTPOMKaM:

- MNPM HAXKATUM HA KHOMKY A/ MTeIbHOCTbI0O MeHee 10 ¢ npoucxoauT nepe-
3arpysKa yCTpoKncTBa;

- PM HAXKATMM HA KHOMKY AAMTenbHOCTbIo 6bonee 10 ¢ nponcxoamut copoc
HaCTPOEK YCTPOMCTBA A0 3aBOACKOW KOHOUIypaLuuu.

3 Console

KOHCONbHbIM NOPT ANA NOKaNbHOTO YNpaBieHNUA YCTPONCTBOM.
PacnuHoBKa pasbema cnegytowan:

1 He ucnonb3yeTca

2 He ncnonb3yeTca

3 RX

4 GND

5GND

6 TX

7 He ucnonb3yeTcA

8 He ncnonbsyeTca

Pacnaiika KoHconbHOro Kabena npusegeHa B pasgene «lMpunoxeHune b.
KoHconbHbIl Kabenby.

4 0oB

MopT (out-of-band) 10/100/1000BASE-T (RJ-45) ana yaaneHHoro ynpasne-
HWA YCTPONCTBOM.

YnpaeneHve OCyLWecTBAAETCA MO CETU, Pa3ae/ibHO C KaHa/IoOM nepesayn
OaHHbIX.

[1-12]

MES5312

[1-16]

MES5316A

[1-24]

MES5324A

[1-32]

MES5332A

[1-24]

MES5300-24
MES5400-24

[1-48]

MES5310-48
MES5400-48

[XG1-XG2]

MES5500-32

[XG1-XG4]

MES2300-24F
MES2300B-24F
MES2300-24P
MES2300-48P
MES2300B-48
MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES35001-24F

CnoTbl Ana yctaHoBKM TpaHcueepos 10G SFP+/1G SFP.

MES5316A
MES5324A
MES5332A
MES5400-24
MES5500-32
MES35001-24F

USB-nopr.

56 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32




HELTEX

MES5310-48
[HG1-HGE] MES5400-24
7 [HG1-HG32] MES5400-48 Cnotbl ana yctaHoBKM TpaHcusepos 40G QSFP+/100G QSFP28.
MES5410-48
MES5500-32
MES2300-24F
MES2300B-24F
[1-20] MES3300-24F
MES35001-24F
8 Cnotbl gna yctaHoBKM TpaHcusepos 1000BASE-X/100BASE-FX (SFP).
[1-4] MES3300-08F
[1-12] MES3300-16F
[1-48] MES3300-48F
[5-8] MES3300-08F
[13-16] MES3300-16F
9 MES2300-24F 4 nopta 10/100/1000BASE-T/1000BASE-X/100BASE-FX Combo.
MES2300B-24F
[21-24] MES3300-24F
MES3500I1-24F
MES2300-24
MES2300B-24
[1-24] MES2300DI-28
MES3300-24
10 18] MES2300B-48 MopTtbl 10/100/1000BASE-T.
MES3300-48
MES2300-08
[1-10] MES2300-08P
MES2300-08
100-240V AC MES2300-08P Paszbem Ana NOAKNKOYEHUA K MCTOYHUKY 3N1EKTPONUTAHUA NePEMEHHOTO
50-60 Hz MES2300-24 TOKa.
11 MES2300B-24F
36-72 VDC MES2300-24 Pazbem OnAa NOAKAOYEHUA K UCTOYHWUKY INEKTPOMUTAHMA NOCTOAHHOMO
MES2300-24F TOKa.
[1-24] MES2300-24P
12 MES2300D-24P | noprii 10/100/1000BASE-T (RJ-45) POE/POE+.
[1-48] MES2300-48P
13 | [1-48] MES5410-48 Cnotbl gna yctaHoBKM TpaHcueepos 1G SFP/10G SFP+/25G SFP28.
14 | 12V DC MES2300B-24F Knemmbl g5t NOAKNOYEHMA aKKYMYIATOPHOM 6aTapen 12 B.
15 200-240V AC MES2300B-24 Pasbem AnAa NOAKNOYEHUA K UCTOYHUKY 3/1EKTPONUTAHUA NepemMeHHOro
50-60 Hz MES2300-24P TOKa.
16 | Link/Speed MES2300DI-28 CBeToBan MHAMKALMA COCTOAHUA ONTUYECKMX MHTEPdENCOB.
MES2300-08
[ — )
17 — MES2300-08P Knemma gna 3azemneHma ycTpoucTsa.
MES2300-08
18 | [11-12] MES2300-08P Cnotbl ana yctaHoBKM TpaHcmBepoB 1000BASE-X (SFP).
Ethernet-kommymamopbi ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES35001-24F, MES5312, 57

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,

MES5500-32
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PucyHok 34 — NepeaHas naHenb MES35001-08P
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PucyHok 35 — NepeaHas naHens MES3500I1-10P

58 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
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PucyHok 36 — lMepeaHaa naHenb MES35001-8P8F

B TabnunLie HUKe NpUBeAEH NepeyeHb Pa3bemos, CBETOANOAHbIX MHANKATOPOB M OPraHoB ynpas/ie-

HWA, PACMOJIOXKEHHbIX Ha NepeaHel naHenn kommytatopos MES35001-08P, MES35001-10P n MES3500I-

8P8F.

Tabnmua 11 — OnucaHWe pa3bemMoB, MHAMKATOPOB W OPraHOB YNpaB/ieHWsA nepeaHen naHenu

MES35001-08P, MES35001-10P, MES35001-8P8F

Ne AnemeHT nepegHen naHem OnucaHue
dyHKLMOHaNbHAA KHONKA ANA nepes3arpysku ycTponcTea u cbpoca K 3a-
BO/ZICKMM HACTPOMKam:
1 [ - MPM HA*KATMM HA KHOMKY A/INTEeNbHOCTbI0 MmeHee 10 ¢ nponcxoauT nepe-
3arpyska ycTpoWcTBa;
- NPW HaXaTlK Ha KHOMKY AnuTenbHocTbio 6onee 10 ¢ nponcxoamT cbpoc
HaCTPOEK YCTPOMCTBA A0 3aBOACKOW KOHOUrypaLuuu.
2 Console KoHCObHbIV NOPT ANA NOKANBHOTO YNPaBAEHWUA YCTPONCTBOM.
PWR1, PWR2 NHAWKaTopbl NUTAaHUA YCTPOICTBA.
3 Alarm NHOnKaTop aBapuu.
Temp MHanKaTop Temnepartypbl.
4 [1-8] CeeToBan nHAMKauma PoE.
5 [1-8] MopTbl 10/100/1000BASE-T PoE/PoE+ (RJ-45).
6 [9-12] MES35001-10P MopTbl 100BASE-FX/1000BASE-X (SFP).
7 [9-10] MES35001-08P MopTtbl 10/100/1000BASE-T/100BASE-FX/1000BASE-X (RJ-45/SFP) Combo
8 [XG1-XG2] MES35001-8P8F | CnoTbl ANs yCTaHOBKM TpaHcuBepoB 10G SFP+/1G SFP.
9 L MES35001-8P8F | USB-nopT.
Ethernet-kommymamopbi ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES35001-24F, MES5312, 59

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,

MES5500-32




HELTEX

BHewHMN BUA BepxHel naHenn kommyTtatopos MES35001-08P, MES35001-10P n MES3500I1-8P8F
nNpuBeAEH Ha PUCYHKE HUXKe.

.‘
AELTEX M”Mﬁ @ 1
= | O AnWo
SN B00000000C

|
Ei=a=u
| B.©.0 |
NC-COM-NOJ
Dry contact

i
i

N/
|
w

é == ==

PucyHok 38 — BepxHaa naHenb MES35001-8P8F

Tabnnua 12 — OnucaHWe pasbemMoB, MHAWMKATOPOB M OPraHOB YNpPaB/ieHWs BepXHel naHenu
MES3500I1-08P, MES35001-10P, MES3500I-8P8F

Ne dnemeHT nepeaHeln naHenm Onucanue

1 | = Knemma gnsa 3asemneHun ycTpoicTsa.

Paszbembl 414 NOAKNHOYEHNA K UCTOYHUKAM 31eKTPONUTAHNA NOCTOAHHOTO

2 PWR1, PWR2
TOKa.

PeneliHbi Bbixog curHanmsaumm 1 A, 24 B DC ¢ HOpMa/ibHO 3aMKHYTbIM
3 Dry contact (NC — Normal Closed) u HopmanbHo pa3zomkHyTbiM (NO — Normal Open)
KOHTaKTamMMu.

60 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

2.4.2 3a0HAaa naHenb ycmpolicmeda

BHewHMn BuA 3agHen naHenu KommyTtatopos MES2300-08, MES2300-08P, MES2300-24,
MES2300B-24, MES2300-24F, MES2300B-24F, MES2300-24P, MES2300D-24P, MES2300DI-28,
MES2300-48P, MES2300B-48, MES3300-24, MES3300-08F, MES3300-16F, MES3300-24F, MES3300-48,
MES3300-48F, MES35001-08P, MES3500I-10P, MES35001-8P8F, MES35001-24F, MES5312, MES5316A,
MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48,
MES5410-48, MES5500-32 npuBefeH Ha PUCYHKaxX HUXKe.
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PucyHok 43 — 3agHaa naHenbs MES2300-24P
Ethernet-kommymamops! cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES35001-8P8F, MES3500I-24F, MES5312, 61

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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PucyHok 49 — 3aaHAaa naHenb MES3300-08F

62 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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PucyHok 52 —3agHaa naHenb MES3300-48, MES3300-48F
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PucyHok 53 — 3agHaa naHenb MES35001-24F
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PucyHok 54 — 3agHaa naHenb MES35001-08P, MES3500I1-10P
Ethernet-kommymamopei cepuii MES2300-xx, MES3300-xx, MES3500I-08P, MES3500I-10P, MES35001-8P8F, MES3500I-24F, MES5312, 63

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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PucyHok 59 — 3agHaa naHenb MES5400-24

64 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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PucyHok 60 — 3agHaa naHenb MES5400-48
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PucyHok 61 —3agHaa naHenb MES5410-48
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PucyHok 62 — 3agHaa naHenb MES5500-32

B TaG/'IMLI,E 13 npmeeaeH nepevyeHb pPa3bemMoB, PaACNONIOXKEHHbIX Ha 3aLI,HEl71 naHeIn KOMMYTaTopoOB
MES2300-08, MES2300-08P, MES2300-24, MES2300B-24, MES2300-24F, MES2300B-24F, MES2300-24P,
MES2300D-24P, MES2300DI-28, MES2300-48P, MES2300B-48, MES3300-24, MES3300-08F, MES3300-16F,
MES3300-24F, MES3300-48, MES3300-48F, MES35001-08P, MES35001-10P, MES35001-8P8F, MES3500I1-24F,
MES5312, MES5316A, MES5324A, MES5332A, MES5300-48, MES5305-48, MES5310-48, MES5400-24,
MES5400-48, MES5410-48, MES5500-32.

Tabnnua 13 — OnucaHMe pasbemMoB 3afHel naHenu KommyTaTopoB MES2300-08, MES2300-08P,
MES2300-24, MES2300B-24, MES2300-24F, MES2300B-24F, @ MES2300-24P,  MES2300D-24P,
MES2300DI-28, MES2300-48P, MES2300B-48, MES3300-24, MES3300-08F, MES3300-16F, MES3300-24F,
MES3300-48, MES3300-48F, MES35001-08P, MES35001-10P, MES35001-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48,
MES5410-48, MES5500-32

Neo D/IeMEeHT 3a4Hel naHenu OnucaHue
—_— “

1 Knemma 3azemnenuna = Knemma pna 3a3emneHus yCcTpomncTea.

2 BeHTUnATOpPDI BeHTUNATOPbI ANA OXNaXKAEHWA YCTPOUCTBA.

3 CNOTbI AN YCTAHOBKM 610KOB CnoT ans ycTaHoBKM pe3epBHOro 61oka nutaHma AC nam DC.

4 nuTaHuA CNoT ANA yCTaHOBKM OCHOBHOTO 610Ka nuTaHma AC nam DC.

5 Console MES5300-48 KOHCONbHbIM NOPT A5 NOKANbHOIO YNPaB/eHUA YCTPOUCTBOM.
MES5305-48 MopT (out-of-band) 10/100/1000BASE-T (RJ-45) ans yaaneHHOro ynpas-

6 00B MES5310-48 JNIEHNA YCTPOMUCTBOM.
MES5410-48 YnpaB/ieHWe OCyLLEeCTBASETCA NO CETU, PA3AeNbHO C KaHaNoM Nepeaaym
MES5400-48 AHHbIX,

Ethernet-kommymamopbi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES35001-8P8F, MES35001-24F, MES5312, 65

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32



SHELTEX
7 <3 USB-nopr.

MES35001-08P KpoHwTeliH ana ycTaHoBKM ycTpoiicTea Ha DIN-peitky.
8 KpoHwTeiH MES35001-10P
MES35001-8P8F

2.4.3 bBokoevblie naHenu ycmpolicmea
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PucyHok 63 — JleBass 60KoBan naHenb MES2300-08

@
q SRS s ol
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PucyHok 68 — JleBass 6oKoBaa naHenb MES2300B-24F
® o o ®
® ® ° o ®

PucyHok 69 — /leBas 60koBasa naHenb MES2300D-24P

66 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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PucyHok 70 — JleBasa 60KoBaa naHenb MES2300DI-28
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PucyHok 72 — JleBasa 6okoBas naHenb MES2300B-48
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PucyHok 73 — JleBasi 6oKkoBana naHenb MES3300-24
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PucyHok 74 — leBaa 60koBas naHenb MES3300-08F
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PucyHok 76 — Jlesaa 6okoBan naHenb MES3300-24F
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PucyHok 77 — leBas 6okoBana naHenb MES3300-48
Ethernet-kommymamops! cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES35001-8P8F, MES3500I-24F, MES5312, 67

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32
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PucyHok 78 — Nlesasa 6okoBas naHenb MES5316A, MES5324A, MES5332A
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PucyHok 81 — JleBas 60KkoBasa naHenb MES5300-24
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PucyHok 82 — Jlesaa 6okoBan naHenb MES5300-48, MES5305-48, MES5310-48
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PucyHok 83 — flesaa 6okoBas naHenbs MES5400-24, MES5400-48
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PucyHok 84 — NpaBasa 6okosas naHenb MES5300-24, MES5400-24, MES5400-48
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PucyHok 85 — MNpasasa 6okoBaa naHenb MES5410-48

68 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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PucyHok 86 — NpaBasa 6okosas naHenbs MES5500-32

Ha 60KOoBbIX NaHeNAxX yCTPOMCTBA PACMONOKEHbI BEHTUIALUMOHHbIE PeLeTKU, KOoTopble CAyXKaT A
oTBOAa Tenna. He 3akpbiBaiiTe BEHTUNALMOHHbIE OTBEPCTUS MOCTOPOHHUMMK MpegMeTamu. ITO MOXKeT
NPWBECTU K NeperpeBy KOMMNOHEHTOB YCTPOMCTBA W Bbi3BaTb HapyLLeHUs B ero pabote. PekomeH4auumn no
YCTaHOBKE YCTPOMCTBA PACNoJIOKEHbI B pasgenie «YCTaHOBKA M NOAKAOYEHUE Y.

2.4.4 Csemosasa uHOUKayusa

CocTonAHue uHtepdeiicos Ethernet nHaMumpyeTca AByms ceeToanmoaHbIMU MHAMKaTopamu, LINK/ACT
3esieHoro ugeta u SPEED aHTapHOro ugeTta. PacnosoxeHne CBETOANOA0B NOKA3aHO HAa PUCYHKAX HUMXKe.

Link @ O Speed
T ol

]

PucyHok 87 — BHeluHuMIA BUA oamMHapHOro pasbema SFP/SFP+

Yo C

HVA VA

LINK/ACT SPEED

PucyHoK 88 — BHellHMI1 BUA caBOeHHOro pasbema SFP/SFP+/SFP28

LINK/ACT SPEED

PucyHok 89 — BHelwHW BMA pa3bema RJ-45

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 69
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32



HELTEX

LINK/ACT ~ SPEED

PucyHok 90 — BHewHuMI Bug, pasbema QSFP+ 1 QSFP28 ans MES5300-48, MES5305-48, MES5310-48,
MES5400-xx, MES5410-48

Ons  mopmenn MES5500-32 coctosiHMe WHTepdeicoB QSFP28  uHaMumpyetcs  YeTbipbMs
CBETOANOHBIMN NHONKATOPAMKU 3€/1€HOM0 N AHTAPHOIO L,BETOB: AAaHHble MHAMKATOPbI MOFYT NPUHUMATb
Kak ponb LINK, Tak 1 SPEED, ux coctosiHua onucaHbl B Tabaunuax 19, 20, 21. Ons Kaxkaoro pexkmma paboTsbl
nopTa WMHAWKATOPbl MMEIOT pPas3/IMYHOE HasHayeHue. Bemay atoro B Tabaumuax 19, 20, 21 gaHHble
WHAMKaTOpbl ByayT NPOHYMEpPOBaHbl KaK K MHAMKATOP 1», KMHAMKATOP 2», «MHANKATOP 3», KMHAUKATOP 4».

CoctoAHne uHTepdenco XG-NnopToB MHAMUMPYETCA ABYMA CBETOAMOAHLIMU WMHAMKATOPaMW,
LINK/ACT 3eneHoro useta n SPEED aHTapHOro LBeTa. Pacnono»eHue cBeToAMOA08 NOKa3aHO Ha PUCYHKaX
HUXKe.

WMHuankatop 1

WMHauwkartop 2

NupmkaTop 4

WMuawnkaTop 3

MHaukartop 1

WMupvkatop 4

WMuaukaTop 2

0000

NHamkatop 3

PucyHok 91 — BHewwHKi1 BuA pasbema QSFP+ n QSFP28 ana MES5500-32

Tabnnuya 14 — CeeToBaA MHAMKALMA COCTOAHMA NHTepdeincoB QSFP28

CeeyeHue uHOUKamopa

CeeyeHue uHOUKamopa

CocmosHue uHmepdgelica Ethernet

SPEED LINK/ACT
BbikntoyeH BbikntoueH MopT BbIKNOYEH AN COeANHEHME HE YCTaHOB/IEHO.
BbikntoueH [opuT NOCTOAHHO YcTaHOBEHO coeanHeHne Ha ckopocTu 40 Méut/c.

[opuT NOCTOAHHO

[opuT NOCTOAHHO

YcTaHOBIEHO coeanHeHue Ha ckopocTu 100 Mut/c.

X

Mwuranue

NpeT nepeaaya AaHHbIX.

70 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32




AELTEX

Tabnuua 15 — CBeToBasA MHAMKALMA COCTOSHUA MHTepdeincos SFP28

BbikntoyueH BbikntoueH MopT BbIKNOYEH MW COeANHEHUE HE YCTaHOBAEHO.
BbikntoueH [opuT NnocToAHHO YcTaHOB/EHO coenHeHne Ha ckopoctu 1 Méut/c.
BbikntoueH loput nocTtoAaHHO YcTaHoBeHO coeauHeHue Ha ckopoctu 10 Meut/c.
lopwuT nocTtoAHHO [opuT nocTtoAHHO YcTaHOB/IEHO coeAnHeHMe Ha ckopocTu 25 Feut/c.
X Mwuranune MaoeT nepepava gaHHbIX.

Tabnunua 16 — CBeToBaA MHAMKALMA COCTOAHUA UHTepdelicos SFP+

BbIkntoyeH BbikntoueH MopT BbIKNOYEH AN COeANHEHME HE YCTaHOBJ/IEHO.
BbikntoueH opnT nocToAHHO YcTaHoB/IeHO coeanHeHne Ha ckopocTu 1 Iéut/c.
FopnT nocToAHHO FopuT nocToAHHO YcTaHoB/IeHO coeanHeHne Ha ckopocTu 10 Méut/c.
X Mwuranune MpoeT nepepaya AaHHbIX.

Tabnunuya 17 — CBeToBan MHAMKALMA COCTOSHUA UHTepdelicoB SFP

BbikntoueH BbikntoueH MopT BbIKNOYEH AN COEAUHEHUE HE YCTaHOB/EHO.
BbikntoueH [opuT noctoAHHO YcTaHOB/IEHO coeanHeHne Ha ckopoctu 100 M6ut/c.
FopnT NnocToAHHO FopuT NnocToAHHO YcTaHoOB/EHO coenHeHne Ha ckopocTu 1 Féut/c.

X MwuraHune MpoeT nepegava gaHHbIX.

Tabnuua 18 — CeeToBaA MHAMKaLMA cocToaHUA Ethernet-nopTtos 10/100/1000BASE-T

BbikntoueH BbikntoueH MopT BbIKNOYEH MW COEANHEHNE HE YCTaHOBAEHO.

YcTaHOBNEHO coeAuHeHne Ha ckopoctu 10 M6uTt/c

BbikntoyeH lfopuT NocToAHHO

P nan 100 M6uT/c.
lopuT nocTtoAHHO [opuT nocTtoAHHO YCcTaHOB/IEHO coeanHeHne Ha ckopocTu 1000 MéuTt/c.
X MwuraHune NpeT nepepava gaHHbIX.

Tabnnuya 19 — CeeToBan MHAMKaLMA cocTosHUA MHTepdelcoB QSFP28 ans MES5500-32

MopT BbIKAOYEH WAM cOoeuHeHUe He
YCTaHOB/NEHO.

BbikntoueH BbikntoueH BbikntoueH BbikntoveH

Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES3500I-08P, MES3500I-10P, MES35001-8P8F, MES35001-24F, MES5312, 71
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32



HELTEX

loput loput loput
YCTaHOB/NEHO cOoeAMHEHNEe Ha CKOPOCTU
NOCTOAHHO NOCTOAHHO NOCTOAHHO BbikntoueH
40 réur/c.
3e/1eHbIM AHTApPHbIM AHTApPHbIM
lopur lopur lopur loput
YcTaHOBNEHO coefMHEHNEe Ha CKOpOCTU
NOCTOAHHO NOCTOAHHO NOCTOAHHO NOCTOAHHO
100 réut/c.
3e/1eHbIM AHTApPHbIM AHTApPHbIM AHTAPHbIM
MwuraHune X X X MpoeT nepepaya gaHHbIX.

Tabnunua 20 — CBeToBas UHAMKAUMA cocTossHWUA nHTepdelicoB QSFP28 ana MES5500-32 B perkunme pacluen-

neHua
CocmosHue uHOuUKamopa
CocmosHue uHmepdgelica Ethernet

UHdukamop 1 | UHOuKamop 2 UHOukamop 3 | UHOukamop 4

MopT BbLIKAKOYEH WU COeOMHEHWE He
BbikntoyeH BbikntoueH BbikntoueH BbikntoyeH

YCTaQHOBJIEHO.
loput lopur lopur lfoput

YCTaHOB/MIEHO COeAMHEHNE Ha CKOPOCTU
NOCTOAHHO NOCTOAHHO NOCTOAHHO NOCTOAHHO 1 T6uT/c
3e1eHbIM 3en1eHbIm 3es1eHbImM 3e/1eHbIM ’
lopur lopur lopur loput

YcTaHOB/NEHO coeuMHEeHNe Ha CKOpOCTU
NOCTOAHHO NOCTOAHHO NOCTOAHHO NOCTOAHHO

10 réwur/c.
3e/1eHbIM 3e/1eHbIM 3e/1eHbIM 3e/1eHbIM
lopwut loput loput lfoput

YCTaHOBNEHO COEAMHEHNE HA CKOPOCTU
NOCTOAHHO NOCTOAHHO NOCTOAHHO NOCTOAHHO 25 [6uT/c
3e1eHbImM 3en1eHbIm 3es1eHbIM 3e/1eHbIM ’
Mwuranue Mwuranue Mwuranue Mwuranue MpoeT nepepaya gaHHbIX.

Tabnunua 21 — CeeToBan MHAMKALMA COCTOAHMA MHTepdeicoB SFP+ ana MES5500-32

CeeyeHue uHOUKamopa

CeeyeHue uHOUKamopa

CocmosHue uHmepdgeilica Ethernet

SPEED LINK/ACT
BbikntoueH BbikntoueH MopT BbIKAIOYEH UAW COeAMHEHWNE HEe YCTAaHOBJ/IEHO.
BbikntoyeH lopuT NocToAHHO YcTaHoB/IEHO coeauHeHme Ha ckopoctn 1 Féut/c.

rOpMT NMNOCTOAHHO

rOpVIT NOCTOAHHO

YcTaHOB/IEHO coeanHeHne Ha ckopocTtu 10 Meut/c.

X

MwuraHune

NaeT nepepaya AaHHbIX.

NHankatop Unit ID (1-8) cnyuT ana obo3HayeHWss HOmMepa YCTpoKhCTBa B cTeKe. CUCTeMHble
nHamMKatopbl (Power, Master, Fan, RPS) cny»kaT ana onpegeneHumsa coCTosHMUA paboTbl y3/10B KOMMYTATOPOB.

Tabnnuya 22 — CBeToBan MHAMKALMA CUCTEMHbIX UHAMKATOPOB

HaseaHue DyHKYuUA -
CocmosHue uHOuKamopa CocmosHue ycmpolicmea
UHOUKamopa UHOUKamopa
BbikntoyeH MuUTaHKe BbIK/IOYEHO.
o MWTaHWe BKAOYEHO, HOPMasibHan
3eNeHblit, FOPUT NOCTOAHHO o
paboTa ycTpoiicTBa.
CocrosaHue OTcyTCcTBME NEPBUYHONO NUTAHMA
Power MCTOYHMKOB MES5312 Opatesuiji | OCHOBHOTO MCTOMHUKa (Npwn nuTaHWUK
nuTaHua MES5316A YCTPOWCTBa OT pe3epBHOro
MES5324A MCTOYHMKA).
MES5332A o
KpacHbin ABapuAa BTOPUYHOIO UCTOYHMKA.

72 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32
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MES2300-08
MES2300-08P
MES2300-24
MES2300B-24
MES2300-24F
MES2300DI-28
MES2300B-24F
MES2300-24P
MES2300B-48

KpacHbiin

ABapwus BTOPUYHOI0O NCTOYHUKaA.

MES3300-24
MES3300-08F
MES3300-16F
MES3300-24F
MES3300-48
MES3300-48F
MES35001-24F
MES5300-24
MES5300-48
MES5305-48
MES5310-48
MES5400-24
MES5400-48
MES5410-48
MES5500-32

KpacHbin

OTcyTCcTBME NEPBUYHOrO NUTAHMA
OCHOBHOIO UCTOYHMKA (NpW NUTaHWUU
YCTPOICTBa OT pe3epBHOro UCTOYHMKA)
WM aBapuA BTOPMUYHOTO UCTOYHMKA.

Mpu3Hak . YCTpOICTBO ABNAGTCA «MacTeEPOM» B
3eneHbln, rOpUT NOCTOAHHO
Master BeAyLiero CTeke.
yCTpOKCTBa Npu YCTPOICTBO He ABNAETCA «KMacTepoOM»
BbikntoyeH
paboTe B cTeke B CTEKe.
3enenbii, Bce BHYTpeHHMe cucTembl paboTatoT B
MES2300-24F roput mamgmp e P
MES2300B-24F NOCTOAHHO P ’
MES2300-24P BO3mMoOXKHaA HencnpaBHOCTb
MES2300D-24P KpacHbii, BEHTUNATOPOB, BbICOKAA Temmnepatypa
MES2300B-48 roput Ha O4HOM M3 TEPMOAATYNKOB.
NHankaTop
Status cocToAHMA MES2300-48P NOCTOAHHO OwwnbKM PoE (TonbKo ana
. MES2300-48P).
yCTponcTBa Seneron
MES2300-08 - ’ Bce BHYTpeHHMe cucTembl paboTatoT B
MES2300-08P I'IOF()ITOFIHHO LWTAaTHOM pexume.
MES2300-24 "
KpacHbin,
MES2300B-24 - BbicoKkaa TemnepaTtypa Ha O4HOM 13
MES2300DI-28 P TEPMOAaTYMKOB.
NOCTOAHHO
CocTosiHue 3eneHblii, ropuT NOCTOAHHO Bce BEHTUAATOPbI UCNPABHbI.
Fan BEHTUAATOpPA . OTKa3 oaHoro uam bonee
KpacHbli1, ropuUT NOCTOAHHO
oxnaxaeHusa BEHTWU/IATOPOB.
Pe3epBHbIi ICTOYHUK YCTAHOBAEH,
3eneHbli, FOPUT NOCTOAHHO nuTaHue BKAOYEHO, paboTaeT
Pexknm paboTbl
e3epBHOIO HOPMaJIbHO.
RPS P OTCcyTCTBME NEPBMUYHOIO NUTAHMA
WCTOYHMKA o
KpacHblin, ropuT NOCTOAHHO pe3epBHOro UCTOYHWMKA UK ero
nuTaHna
HEWCNPaBHOCTb.
BbikntoyeH Pe3epBHbIN UCTOYHUK HE MNOAK/IOYEH.
3eneHsbin,
ropuT MNopgKkntoyeH notpebutens PoE xoTa 6bl
PoE MES2300-08P P B OAMH NOPT.
NOCTOAHHO
CoctosaHue PoE MES2300-24P "
KpacHbin,
- ABapus PoE (mopT B cOCTOAHUU
P neperpysku, rnobanbHas aBapus PoE).
NOCTOAHHO
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BbikntoyeH MNoTpebutenn PoE He NoAKNOYEHDI.
3eneHbli, AKB nogkntoyeHa, NTaHWe B HOpPMe.
ropur
NOCTOAHHO
3eneHsbli, AKB 3apsakaeTca.
muraet
Battery CoctosHue AKB | MES2300B-24F raeT ’
MES2300B-48 2 -
KpacHbin, Hu3ku yposeHb 3apaga AKB.
muraet
KpacHbin, ABapusa PTB (pacuenuTens Toka
roput 6aTapewm).
NOCTOAHHO
BbikntoyeH AKB oTkntoueHa.
3eneHsbin,
ropuT BnoK NUTaHWA yCTaHOBAEH B C/10T,
nuUTaHWe BKAOYEHO.
NOCTOAHHO
nuTaHua Main MES2300D-24P ! !
ropur YCTQHOB/IEH B CNOT, MUTaHME
NOCTOAHHO BK/IHOYEHO, HO UMeeTcA
HencnpaBHOCTb.
BbikntoyeH BnoK NUTaHWA He YyCTaHOB/EH B C/OT.
3eneHbil,
ropuT BnoK NUTaHWA yCTaHOBANEH B C/OT,
HOCTORHHO nuUTaHWe BKAOYEHO.
CoctosAHue 610Ka BnoK NUTaHWA yCTaHOBAEH B CNOT, HO
nuTaHuA MES2300-48P KpacHbin nuTaHue OTKAYeHO; 610K NUTaHUA
MES2300D-24P ! ’
pPS2 Redudant roput YCTaHOBJIEH B CNOT, NUTaHUe
NOCTOAHHO BK/IHOYEHO, HO MMeeTCA
HEeUCNpPaBHOCTb.
BbikntoyeH BnoK NUTaHWA He yCTaHOB/EH B C/OT.
3eneHsbin,
roput MopaHo nutaHue Ha BBoa PWR1.
PWR1 VHAnKaTOpbI NOCTOAHHO
COCTOAHUA BbikntoyeH MutaHue Ha BBog PWR1 He noaaHo.
nnTaHna 3eneHbln,
ycTpoiicTaa roput MNopaHo nuTaHue Ha BBog PWR2.
PWR2 NOCTOAHHO
BbikntoueH MutaHue Ha BBog PWR2 He nogaHo.
Rpactbiv, InobanbHas aBapus PoE-KoHTponepa
NHamKaTop MES35001-08P ropur (He oTBeuyaeT PoE-KOHTpOANEP).
Alarm aBapM MES35001-10p | OCTOAHHO
MES35001-8P8F BbikntoyeH HopmanbHasa paboTa ycTpoicTaa.
KpacHbii,
NHankaTop roput Meperpes ycTponcTaa.
Temp TemnepaTypsl NOCTOAHHO
BbikntoyeH HopmanbHas paboTa, neperpesa Her.
3enenbin, MoakntoueH notpebutens PoE B
PoOE NHankaTopel ;ZF;:;HHHO COOTBETCTBYIOLLMI NOPT.
coctoaHua PoE
MNoTpebutens PoE He nogKkntoyeH B
BbIkntoueH N
COOTBETCTBYHOLWMI NOPT.
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2.5 KomnnekTt nocraBKku

B 6a30BbIii KOMMNAEKT NOCTAaBKM BXO4AT:

— Ethernet-kommyTatop;

— KomnnekKT Kpenexa B CTOMKY;

— WHyp nuTaHms EBpoBunka-C13, 1.8m (Tonbko ana MES2300-08, MES2300-08P, MES2300-24,
MES2300B-24, MES2300B-24F, MES2300-24P, MES2300B-48);

— WHyp nutanHms NBC 2x1.5, 2m (Tonbko ana MES2300B-24, MES2300B-24F, MES2300B-48,
MES3500I1-08P, MES35001-10P);

— Pa3bem KabenbHol yacTn 2EDGK-5.08-02P-14-00AH — 2 wr. (Tonbko ana MES3500I1-08P,
MES3500I-10P, MES3500I-8P8F);

— Pa3bem KabenbHol Yactu 2EDGK-5.08-03P-14-00AH — 1 wrT. (Tonbko ana MES35001-08P,
MES3500I-10P, MES35001-8P8F);

— MamAaTKa 0 AOKYyMeHTaumu;

— CepTudurKaT COOTBETCTBUS;

— MNacnopr.

Mo 3aKa3y NoKynaTenA B KOMIM/IEKT MOCTaBKM OMUMOHANbHO MOTYT 6bITb BK/HOYEHbI:

— PykoBoacTtBo no skcnayatauum Ha CD-gucke;

— KoHconbHbIN Kabenb;

—  Mogaynb nutanma PM65-220/12 (ana MES2300DI-28, MES3300-24, MES3300-08F,
MES3300-16F, MES3300-24F, MES3300-48, MES3500I-24F);

— Mogaynb nutaHma PM160-220/12 (ana MES3300-08F, MES3300-16F, MES3300-24, MES3300-24F,
MES3300-48, MES5312, ans cepumn MES53xxA, MES5300-24, MES5400-24);

— Mogaynb nutaHma PM350-220/12 (ana MES5300-48, MES5305-48, MES5310-48, MES5400-48);

—  Mogaynb nutaHma PM600-220/12 (ans MES5410-48, MES5500-32);

— Mogaynb nutaHusa PM450-220/56 (ana MES2300D-24P);

— Mogaynb nutaHma PM950-220/56 (ans MES2300-48P);

— WHyp nuTaHms EBpoBuaka-C13, 1.8m (B cnyyae KomnaekTaumMm moaynem nUTaHus
PM160-220/12, PM350-220/12, PM600-220/12 nnu PM950-220/56);

— Mogaynb nutaHma PM100-48/12 (ans MES3300-08F, MES3300-16F, MES3300-24, MES3300-24F,
MES3300-48, MES5312, ans cepum MES53xxA);

—  Moaynb nutaHua PM160-48/12 (ana MES5300-24, MES5400-24);

—  Moaynb nutavma PM350-48/12 (ana MES5300-48, MES5305-48, MES5310-48, MES5400-48);

—  Moaynb nutaHua PM600-48/12 (ana MES5410-48, MES5500-32);

—  Moaynb nutaHua PM950-48/56 (ana MES2300-48P);

—  WHyp nutaHua NBC (B cayvae KomnaekTaumm moaynem nutaHua PM100-48/12, PM160-
48/12, PM350-48/12, PM600-48/12 nnu PM950-48/56);

— SFP/SFP+/SFP28/QSFP+/QSFP28 TpaHcuBepbl.
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3 YCTAHOBKA U NOAKNIOYEHUE

B naHHOM pasaene onucaHbl NpoLeaypbl YCTaHOBKM 060pyA0BaHMA B CTOMKY M NOAKAOUYEHUSA K NK-
Talowen cetu.

3.1 KpenneHue KPOHWTENHOB

B KOMNAEKT NOCTaBKW YCTPOMCTBA BXOAAT KPOHLUTENHbI A5 YCTAHOBKM B CTOMKY M BUHTbI A41A Kpen-
JIEHMA KPOHLUTEMHOB K KOPMYCY YCTPOMCTBA. Ha KpOHLWTENHAX PacnO/I0XKEHbI LWECTb KPENEKHbIX OTBEPCTUN
A5 Pa3HbIX BAPUAHTOB KPEMJIEHMA, YTO NO3BOJIAET PEryIMPOBATb PACCTOAHME MeXAY nepeaHel NaHe N bto

W aBepuei cepBepHoro WwKada (pucyHkn 73—75). s yCTaHOBKM KPOHLWTENHOB BbibepuUTe OAUH U3 Bapu-
aHTOB KpenneHusa:

PucyHok 93 — BapuaHT KpenaeHusa KpoHwTenHoB No2

1. CoBmecTuTe BblbpaHHble YeTblpe OTBEPCTUA A1 BUHTOB Ha KPOHLUTEMHE C TAKMMU }Ke OTBep-
CTUAMKM Ha BOKOBOW NMaHen yCTPOICTBa.

2. CnomoLLblo OTBEPTKM NPUKPENUTE KPOHLUTEMH BUHTAMM K KOPMYyCy.

3. MosTopuTe geicTeus 1, 2 Ans BTOPOro KpoHLWTENHa.
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)

PucyHok 94 — BapuaHT KpenneHua KpoHwTenHos ana MES5410-48, MES5500-32

Ons petaneit KpoHWTeMHA NpeaycMOTPEHO HECKOJIbKO MOJIOKEHUIA, 3aBUCALUMX OT TNyOUHbI
NCNosibayeMon CTOMKWU. MuHMManbHas raybuHa, Ha KOTOPYH PacCYUTaH KPOHWTEWH — 537.5 mm,
MaKcumanbHaa — 787.5 mm.

1. BbibepuTte HeobxoaMMOe nonoxeHne agetann 1 (aBa BapmaHTa nonoxeHus). CoemecTute ye-
Tbipe OTBEPCTUA Ha AeTann 1 c YeTbipbMa OTBEPCTUAMMU Ha BOKOBOM NaHenu ycTpoicrea. C
NOMOLLbIO OTBEPTKU NPUKPENUTE AeTaNb KPOHLITEMHA BUHTAMM K KOpRycy.

2. Bblbepute HeobxoaMMOe NoNoXKeHUe aeTtann 2 (4Ba BapMaHTa nonoxeHus). CoBmecTuTe BO-
CeMb OTBEPCTUIN Ha AeTann 2 C BOCEMbIO OTBEPCTMAMKU Ha BOKOBOWM MaHenu yctpoiictea. C
NOMOLLbIO OTBEPTKU NPUKPENUTE AETaNb KPOHLUTEMHA BUHTAMM K KOpMycCy.

3. Bblbepute HeobXx0aMMOE NONOXKEHUE AeTann 3 (Y4eTbipe BapuaHTa nonoxKeHus). Coemectute
TPU OTBEPCTMA Ha AEeTaNM 3 C TaKUMMU Ke BblIOpaHHbIMK OTBEPCTUAMM Ha AeTanun 4. C nomo-
LLbIO OTBEPTKM COEANHUTE AETa/IM BUHTAMW C BHYTPEHHEN CTOPOHbI KPOHLUTENHA, 3aKpydm-
BaA TONIbKO KpalHWe BUHTDI.

4. MNostopute warn 1-4 c apyroit 6GOKOBOWM NaHENbIO YCTPOMCTBA.

5. [anee npou3BoAUTCA YCTaHOBKa YCTPOWCTBA B CTOMKY (CcM. pa3gen 3.2).
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3.2 YcTaHOBKA YCTPOICTBA B CTOMKY

3.2.1 YcmaHoeka ycmpoiicme MES2300-xx, MES3300-xx, MES5312, MES53xxA,
MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-xx

[nAa yCTaHOBKM YCTPOICTBA B CTOMKY:

1. Mpunoxute ycTpoCTBO K BEPTUKA/IbHBIM HAMPaBAAIOLLMM CTOMKM.

2. CoBMeCTUTE OTBEPCTMA KPOHLWITENHOB C OTBEPCTUAMM Ha HaNpaBAAOWMX CTOMKK. Mcnonb-
3yliTe OTBEPCTMA B HanpaBAAOWMX HA OAHOM YpPOBHe C 0H6enx CTOPOH CTOMKM, ANA TOro
4yTObbI YCTPOMCTBO PaACcno/iarasocb ropn3oHTasbHO.

3. C nomoLlbto OTBEPTKU MPUKPENNTE KOMMYTATOP K CTOMKE BUHTAMMU.

\Wﬁﬁﬁﬁﬁﬁﬁ

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ/

PucyHoK 95 — YcTaHOBKa YCTPOICTBA B CTOMKY

3.2.1 YcmaHoeka ycmpoiicme MES5410-48, MES5500-32

Ona yctaHoBKM ycTpoiictB MES5410-48, MES5500-32 B CTOIKY:

3aduKcnpyiite getanb 4 Ha HanpaBAAIOLWEN CTOMKU C NOMOLLbIO BUHTOB.

BcTaBbTe YCTPOMCTBO B CTOMKY, MCMOJIb3YA AeTaslb 3 KaK HAaNpaBAAoLLYHO.
3aduKcnpyiite getanb 1 Ha HanpasBAAOWEN CTONKMN.

Ncnonb3ysa oTBepTRY, 3adUKCUPYITE LEHTPAIbHbIN BUHT, COeAUHAOWMNK aeTanmn 2 n 3.

PwnpE
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I iniaintatainl

PucyHoK 96 — YcTaHOBKa yCTpoiicTBa ME55500-32 B CTOMKY

3.2.2 PasmeweHUe KOMMymamopos 8 cmoiike

Ha pucyHKe HUKe NpuBeaeH Npumep pasmeLleHms KommyTtaTopos MES5312 B cToitke.

o MES-5312 N1 o
(o] KabenbHbiii opraHaiisep o
o] MES-5312 N2 o
(o] KabenbHblit opraHaiiaep o
o MES-5312 N3 °
o KabenbHbiii opraHansep o
o MEsssizna o
(o] KabenbHbiit opraHaiisep o]
o] MES-5312 N5 )
o KabenbHblii opraHaiisep o

PucyHok 97 — PasmelieHne KommyTtaTopoB MES5312 B cToiKe

AHaNOrM4yHO NPOUCXOAUT pa3mell,eHUe OCTasibHbIX KOMMYTaTOPOB B CTOliKe.

'] He 3aKpbliBaliTe BEHTUNALUOHHDbIE OTBEPCTUA, a TaKKe BEHTUNATOPbI, PACNO/IO}KEHHbIE HA
' 3a4Hel NnaHenu, NOCTOPOHHUMMU NpeameTamu Bo M3bexkaHue neperpesa KOMNOHEHTOB KOM-
MyTaTopa M HapyLweHuA ero paboTbl.
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3.2.3 YcmaHoeka ycmpoiicme MES35001-08P, MES3500I-10P, MES3500I-8P8F Ha
DIN-peliky

Ycrpoicreaa MES35001-08P, MES35001-10P, MES3500I1-8P8F ycraHaBnnBaeTcA BepTUKa/bHO,
e TaK KaK 60KoBble naHean obecneunBaloT TENJ1I00TBOA,

[ns yctaHoBKK ycTpolicTBa Ha DIN-peliky:

1. HaKAoHWUTb KOpnyc yCTPOMCTBA BEPXHEN YacTbto OT ceba M npunoxuTto K DIN-pelike Tak,
YTOObI €€ BEPXHAA KPOMKA OKa3anacb 32 NPOBO/IOYHON NPYKUHON.

2. HapaswuTb Ha KOPMNyC YCTPOMCTBA CBEPXY.

3. He cHMMasa AaBneHus, NPUXKaATb HUKHIOK YacTb Kopnyca ycTpoicTea K DIN-peitke ao 3a-
LeNKMBaHMA.

Ona pemoHTaxKa yctponctea ¢ DIN-peiiku:

1. HapgaBwuTb Ha KOpPMyC YCTPOMCTBA CBEPXY.
2. He cHMMaA faBneHua, NOTAHYTb HUMKHIOK YacTb YCTPOMCTBA Ha cebs.
3. [lpunoaHas Kopnyc, CHATb ycTpoiicTeo ¢ DIN-peliku.
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3.3 YcraHOBKa moagynei NnUTaHUA

KommyTaTtop moxkeT paboTaTb C OAHUM UM ABYMA MOAY/IAMU NUTAHUA. YCTaHOBKA BTOPOro mMoayn
NUTaHWA HeobxoaMMa B C/y4ae MCMNO/b30BaHUA YCTPOMCTBA B YCAOBUAX, TPEOYOWMX MNOBbILEHHOM
HageXHoCTHU.

MecTa gns yCTaHOBKM MOAyNeN MUTAHUA C SNEKTPUYECKOM TOYKM 3PeHUA pPaBHOLEHHbI. C TOYKM
3pEeHUA UCNOJIb30BAHMA YCTPOMCTBA, MOAY/1b MUTaHMA, HaXo4AWMNCA BAMIKE K Kpato, CYUTAETCA OCHOBHbIM,
6/1MKe K LLeHTPY — pe3epBHbiM. Moaynm NMTaHUA MOTyT YCTaHaB/IMBATLCA M U3B/IEKaTbCA 6e3 BbIK/IoYeHuA
ycTpoicTea. [pu  yCTaHOBKE WAM  U3BAEYEHUW [AOMOJIHUTE/IBHOrO MOAYASA MNUTAHUMA KOoMMyTaTop
npoaonxaet paboty 6e3 nepesanycka.

’ ' Mepea 06cny>KMBaHMEM U3AENNA, PEMOHTOM UAN APYFMMM aHANOTUUHBIMU AEeNCTBUAMM OT-
e K/IlOUMTE U3genmne ot BCeX UCTOYHMKOB NUTaHUA.
. BAOKU NUTaHKUA A0NKHbI 6bITb BCTaBNEHbI B KOMMYTaTOp A0 ynopa. Mpu nogkaoueHnn 6.10-
’ KoB nutaHua PM600-48/12, PM600-220/12, PM950-48/56, PM950-220/56 pomxeH 6biTb
-

C/IbllLUEH WeN4yoK.

PucyHok 98 — YcTaHOBKa moaynel nuTaHuA

CoctosiHMe Moaynel MUTaHMA MOXKEeT ObiTb MPOBEPEHO MO MHAMKAUMWM Ha nepesHeir naHenu
KommyTaTopa (cm. pasgen 2.4.4) uav no OmMarHoCTMKe, OOCTYMHOM yepe3 MHTepdeicbl ynpasieHus
KOMMYTaTOPOM.

UHauKauma asapum moayna NnUTaHUA MOXKeT 6bITb BbI3BaHA HE TO/IbKO OTKa3om mopayna, HO
ol n OTCyTCTBMEM NepBUYHOIo NUTaHuA.

3.4 MopgKnioueHue nuTaloLei ceTn

1. Mpexae 4yem K yCTpOMCTBY OyAeT MOAKAOYEHA NUTAlOWAA ceTb, HEOOXOAMMO 3a3eMNTb
KOpMnyc yCTPOICTBa. 3a3emneHne HeobxoAMMO BbIMONHATb U30/IMPOBAHHBIM MHOTOXW/Ib-
HbIM MPOBOAOM. YCTPOMCTBO 3a3eMJIEHMA U CEYEHME 3a3eMAAIOLLETO NPOBOAA AOMXKHbI CO-
OTBETCTBOBaTL TpeboBaHMam Y.
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’ MoaknoueHUe AO0MKHO OCYLLLEeCTBAATLCA KBanMdJMU,MpOBaHHbIM cneynanncTtom.
-

2. Ecav npeanonaraeTcA NOAKNIOYEHME KOMMbIOTEPA MAM MHOTO 0BOPYAOBaHUA K KOHCOAb-
HOMY NMOPTY KOMMYTATOPa, 3TO 060PYyAOBaHME TaKKe AONKHO ObITb HAAEKHO 3a3EMNEHO.

3. TMopkntoumTe K yCTPOMCTBY Kabenb NUTaHMA. B 3aBMCMMOCTM OT KOMMJIEKTALLMMU YCTPOMCTBA,
NMUTaHME MOXKET OCYLLLECTBNATLCA OT CETU NEPEMEHHOTO TOKa IMB0 OT CETU NOCTOAHHOTO TOKa.
Mpn NoAKNOYEHUN CETU NMEPEMEHHOTO TOKa C/leAyeT MCMNO/b30BaTb Kabenb, BXOAALLMNIA B
KOMNAEKT yCcTponcTea. MNMpu NOAKAIOYEHMM K CETU NMOCTOAHHOFO TOKa MCMO/b3yiTe NPOBOA,
ceyeHrem He meHee 1 Mm% 1 cobntoaaiTe NONAPHOCTb, YKa3aHHYIO Ha 6/10Ke NUTaHuA.

Bo usbexxaHne BO3HMKHOBEHMUA KOPOTKOr0 3aMblKaHUA NPU NOAKAIOYEHUMN K CETU NOCTOAH-
HOro TOKa PEKOMEeHAYEeTCA NPOU3BECTU 3a4UCTKY NPOBOAA HA A/IMHY 9 MM.

.‘

Llenb NnUTaHMA NOCTOAHHbIM TOKOM A,0/1XKHa copgepiKaTtb YCTPOVICTBO OTK/IIO4YEHUA NUTaHUA C
¢M3VI‘-IECKMM pa3beguHeHnem coeguHeHua (BbIKl"O‘-IaTenb, pa3bem, KOHTAKTOpP, aBTOMATU-
YeCcKuit BbiKAloYaTe b U T.0.).

.‘

4. BKNOYMTE NUTaHMeE YCTPOWUCTBA U ybeanuTech B OTCYTCTBMM aBapuiA MO COCTOSHUIO MHAMKATO-
pOB Ha NepeaHen naHenw.

3.5 YcraHoBKa u yaaneHue SFP-TpaHcuBepoB

TonbKo gna MES5500-32: Bo u3berxkaHue noBpeXxAeHUA yCTPOMCTBA NPU OAHOBPEMEHHOM
ucnonb3oBaHum noptoB XG1 n XG2 Heob6xoaMMO ucnonb3oBaTb SFP+ TpaHcuBepbl € TUNOM
pasbema LC unun SFP+ Direct Attached Cable (DAC).

.‘

/ YcTaHOBKa ONTUYECKUX MOAyﬂEﬁ MOXeT NPpon3BoaAnUTbCA KaK Npu BbIK/IIOYEHHOM, TaK U NpU
BK/IIOYEHHOM yCTpOﬁCTBe.

1. BcTaBbTe BepxHUit SFP-moaynb B CIOT OTKPbITOM YacTbto pa3bema BHU3, @ HUXKHNI SFP-mo-
OyNb OTKPLITOM YacTblO pa3bema BBEPX.

PucyHok 99 — YcraHoBKa SFP-TpaHcmBepos
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2. Hapasute Ha moaynb. Koraa oH BCTaHET Ha MECTO, Bbl YC/bILIWUTE XapaKTEPHbIN LENYOK.

PucyHok 100 — YctaHoBneHHble SFP-TpaHcuBepbl

[na yapaneHus TpaHcueepa:

1. OTKpoiiTe 3alenky moayna.

PucyHok 101 — OTKpbITHe 3awenkun SFP-TpaHcueepos

2. W3BnekuTe Mmogynb U3 cNoTa.

PucyHok 102 — N3BneveHune SFP-TpaHcuBepoB
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4 HAYANIbHASA HACTPOMKA KOMMYTATOPA

4.1 HacTtpoiika TepMmuHana

Ha KomnbloTepe 3anycTuTb Nporpammy amynsaumm tepmuHana (HyperTerminal, TeraTerm, Minicom)
N NPOU3BECTMU CAeayroLme HaCTPOMKM:

— BblbpaTb COOTBETCTBYIOLWMI NOCAeA0BaTENbHbINA NOPT;

—  YCTaHOBWUTb CKOPOCTb Nepeaayn gaHHbix — 115200 604;

—  3agaTtb GopMaT AaHHbIX: 8 BUT AaHHbIX, 1 CTONOBbLIM 6UT, 6e3 KOHTPOAA YETHOCTY;

—  OTK/KOYUTb annapaTHoe 1 NPorpammHoe yrnpasaeHMe NOTOKOM AaHHbIX;

— 334aTb pPeXMM 3myaAaumu TepmmHana VT100 (MHorme TepMWHanbHble MPOrpPaMmbl
MCMNONb3YIOT AaHHbIA PEXMM IMYNALMM TEPMUHANA B KAYECTBE PEXKMMA NO YMOHAHUIO).

4.2 BKnwuyeHue yCcTpoiicTea
YcTaHOBUTb coegnHeHne KOHCOZIM KOMMYTaTopa (I'IOpT «console») C pa3bemom nocnenosatesibHoOro

MHTepdDEVICH KOMMNbOTEPQA, HA KOTOPOM YCTAaHOB/1IEHO NMNPOrpaMmmMHoe obecneyeHune IMYyNAUnUnN TEPMUHANA.

BKAouUTb  ycTpoicTBo. [pM  KaXkOoM BK/AIOYEHMM KOMMyTaTopa 3anyckaetcs npoueaypa
«TeCTUPOBAHMA CUCTEMbI NpU BKAOYeHMM» (POST), KoTopasa Nno3BoaseT onpeaennTb paboTocnocobHOCTb
YCTPOICTBA Nepes 3arpy3Koit UCNOHAEMOM NPorpammbl B onepaTMBHYO namaTs (O3Y).

OTtobparkeHune xoaa BbinosiHeHUA npoueaypbl POST Ha KommyTaTopax MES5312:

BootROM 1.43
Booting from SPI flash

General initialization - Version: 1.0.0

Serdes initialization - Version: 1.0.2

PEX: pexIdx 0, detected no link

PEX: pexIdx 0, detected no link

PEX: pexIdx 0, detected no link

DDR3 Training Sequence - Ver TIP-1.55.0

DDR3 Training Sequence - Switching XBAR Window to FastPath Window
DDR3 Training Sequence - Ended Successfully

BootROM: Image checksum verification PASSED

ROS Booton: Jun 13 2018 17:16:12 ver. 1.0
Press x to choose XMODEM...
Booting from SPI flash

Tuned RAM to 512M

Running UBOOT...

U-Boot 2013.01 (Jun 22 2018 - 10:36:009)

Loading system/images/active-image
Uncompressing Linux... done, booting the kernel.

Autoboot in 2 seconds - press RETURN or Esc. to abort and enter prom.
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CnycTa aBe cekyHAbl Noc/e 3aBeplieHna npoueaypbl POST HauMHaeTcs aBTo3arpysKa nporpammHoro
obecneyeHna KommyTatopa. [aA BbINOAHEHMA chneuManbHbIX Npoueayp UCnoab3yeTca meHto Startup,
BOMTM B KOTOPOE MOXHO, MpepBaB 3arpysKy Haxkatmem Knasuwmn <Esc> wnu <Enter> B TeyeHue 3TOro
BPEMEHMU.

Mocne ycnewHoOW 3arpy3kM KoMMyTaTopa MOABUTCA CUCTEMHOE npurialeHne uHTepdelica
KOMaHAHoM cTpoku CLI.

>lcli

Console baud-rate auto detection is enabled, press Enter twice to complete the
detection process

User Name:
Detected speed: 115200

User Name:admin
Password: ***x** (admin)

console#

/ [na 6bicTporo BbI30Ba CNPaBKM 0 AOCTYMHbIX KOMaHAAX UCMONb3YyiITe KOMBUHaLMIO KNaBUL
<Shift>n <?>.

4.3 3arpy3o4yHoe MeHIo

[na BxoAa B 3arpy3ovHoe MeHI0 c/iedyeT NOAKAUUTLCA K YCTPOMCTBY Yepes nHTepdelic RS-232,
nepesarpysuTb YCTPOMCTBO U B TeYeHMe ABYX CeKyHA noc/e 3aseplueHuns npoueaypbl POST HaxaTb «ESC»
mnn «<ENTER»:

U-Boot 2013.01 (Jul 05 2021 - 13:21:16) Eltex version: 2014 T3.0 eng dropvét 6.2.2

Loading system/images/active-image
Uncompressing Linux... done, booting the kernel.

Autoboot in 2 seconds - press RETURN or Esc. to abort and enter prom.

Bupg, 3arpy3o4yHoro meHto:

Startup Menu

[1] Image menu

[2] Restore Factory Defaults

[3] Boot password

[4] Password Recovery Procedure

[5] Back

Enter your choice or press 'ESC' to exit:

Tabnnua 23 — GyHKUMKN MHTepdeica 3arpy304HOro MeHIo

dyHKyua OnucaHue
Image menu BbibpaTb akTMBHbIM 06pa3za cuctemHoro MO.
Restore Factory Defaults BoccTaHOBUTb 3aBOACKME HAaCTPOMKM.
Boot password YcTaHoBUTL/YyAannTb Naposib Ha bootrom.
Password Recovery Procedure COpOoCUTb HAaCTPOMKM ayTEHTUPUKALUM.
Back MpoAoMKNTb 3arpy3Ky.
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4.4 Pexunm paboTtbl KOMMyTaTOpa

KommyTatopsl cepmin MES2300-xx, MES3300-xx, MES5312, MES53xxA, MES5300-24, MES5300-48,
MES5305-48, MES5310-48, MES5400-xx, MES5410-48, MES5500-32 paboTatloT B peKume CTeKMpOoBaHMUA.

CteK QYHKLUMOHMPYET KaK egMHOe YCTPOMCTBO N MOXKET 00beANHATb A0 8 KOMMYTAaTOPOB OAHOMN MU
pasHbIX Mogenei (pernamMeHTUPOBaHO MaTPULEA CTEKMPOBAHUA), MMEIOWUX CAeaylolme pPosu,
onpeaensemble Ux nopsaxkosbimm Homepamu (UID):

—  Master (UID ycTtpoiictBa oT 1 A0 8) — c Hero NnpomucxoauT ynpasaeHne BCEMU YCTPONCTBAMM B
cTeke. Ponb MOXHO Ha3HAYUTb BCEM YCTPOMCTBAM, HO aKTMBHbIM master npu aTom byaer
OIMH, oCTanbHble byayT GYHKLMOHNPOBATb B posn backup.

—  Backup (UID ycTpoiictea oT 1 ao 8) — ycTpoiicTeo, noadmHAoweecs master. lybanpyer sce
HaCTPOMKMK, W, B C/lyd4ae BbIXOAa YNpaB/AlOWEro ycTpolhcTBa M3 cTpos, bepeT Ha cebs
bYHKLMM ynpaBaeHUA CTEKOM. POsib MOXKHO Ha3HAYNTb MAKCUMYM CEMU YCTPOMCTBAM.

— Slave (UID ycTtpoticT oT 1 go 8) — ycTponcTBo, noaunHstoweeca master. He moxkeT pabotatb
B aBTOHOMHOM peXume (ecnm oTcyTcTByeT master). Pofib MOXHO Ha3HauUTb MaKCMMyM
LecTm ycTponcTeam. [lonycTuma KoppeKTHan paboTa cTeka 6e3 yCTPOMCTB ¢ AaHHOM posblo.

DOnsa KOppeKTHOI paboTbl cTeKa HeobXxoaum XOTA 6bl OAWH IOHUT C PONbI0O Master U 0AUH
IOHUT ¢ ponbto backup.

.‘

/’- NHTepddeiicbl B peXMme CTEKMPOBaAHUA paboTaloT TO/IbKO Ha MaKCUMMAaJIbHOM CKOPOCTU UH-
Tepdeiica.

B pexumme CTEeKMpOBaHWA [ANA CUHXPOHM3aAuMM KommyTtaTopbl MES2300-24, MES3300-24,
MES3300-24F, MES3300-48, MES3300-48F, MES5312, MES5316A, MES5316A rev.C, MES5316A rev.C1,
MES5324A, MES5324A rev.C, MES5324A rev.C1, MES5332A, MES5332A rev.C ncnonbsytot XG-nopTbl, a
KommyTtaTtopbl MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48,
MES5410-48, MES5500-32 ncnonb3ytot HG-noptbl. [pn 3TOM yKa3aHHble NOPTbI HE y4acTBYIOT B Nepegave
DaHHbIX. CTeknpoBaTb KommyTaTopbl MES53xXA ¢ KommyTaTopamm MES53xxA rev.C n MES53xxA rev.C1
HEBO3MOXHO BBMAY anmnapaTHbIX Pa3NYMKA 3TUX MOAeNnein ycTponcts. Bo3morkHbl Age Tonosoruu
CUHXPOHM3MPYIOLNXCA YCTPOMCTB — KO/IbLEBAsA U IMHENHaA. PeKomeHayeTca MCMNo/b30BaTb KO/bLEBYIO
TONONOTUIO ANA NOBbIWEHNA OTKA30yCTOMUYMBOCTU CTEKA.

KommyTtatopbl nopaepxuBator ¢yHKumoHan NSF (Non-Stop Forwarding) B creke. [daHHbIl
dYHKLUMOHAN MO3BOAAET MUHMMWM3MPOBATL MOTEPU TPAH3UTHOTO HemMapwpyTUMpyemoro Tpaduka B
MOMEHT NepeKIoYeHNA POIM KOMMYyTaTopa ¢ master Ha backup.

MpuHumn pabotbl NSF: B MomeHT, Koraa backup 6epet ynpasneHue Ha ceba u 3anyckaeT npotecc
AOVHMUMAAM3aumMmM 4o poan master, 3anyckaertcs Taiimep NSF u dukcmpytotca STP-cTaTycbl NOPTOB, NOPThI
B LACP, uneHctBo noptoB Bo VLAN, ckopocTb noptoB M T.A4. OcTasibHble HAacTPOMKU NPUMEHAIOTCA Ha
KOMMYyTaTope, CTaBlemM master, B pea/sibHOM BPeMEHM.

Mpn atom BO Bpema npouecca NSF uameHeHue crtatyca nopTtoB B STP Ha cTeKe MNOAHOCTbIO
urHopupyeTtca. TaKkKe 3anpeLLaeTca BbIMOJHEHWE KOMaHZ MPocMoTpa KoHoUrypauumn (KomaHgbl “show
running-config, show startup-config” B pexume EXEC), uameHeHMe cCOCTOAHUA MNOPTOB (KOMaHAbI
“shutdown, no shutdown” B KOHTEKCTHOM MeHI0 KoHbUTypaLumn nHtepdeinca) u VLAN (KomaHga “vlan 2” B
KOHTEeKCTHOM MeHto “vlan database”), ckopoctu noptoB (“negotiation, speed” B KOHTEKCTHOM MEHIO
KoHduUrypaummn uHTepdenca), oumctka FDB (“clear mac address-table dynamic” B pexume EXEC),
nepesarpyska ycrponctea (“reload” B pexume EXEC), nsmeHeHme mmeHu ycTpoictea (“hostname” B

86 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

pexxume rnobanbHoW KoHoUrypaumm), BraoyeHue/sbiknoyeHme STP (“no spanning-tree” B pexume
rnobanbHoM KoHbUrypaumm).

Korga ucrekaet tanmep NSF, Bce paHee 3adMKCMPOBAHHbIE HACTPOMKM MPUMEHAIOTCA K CTEKY B
peanbHOM BpemMeHMu.

V NoapepkaHa npoueaypa aBToo6HoBAeHMA Ha Bepcumio MO ¢ master-kommyTtatopa npu
[06aB/1€HNU HOBbIX IOHUTOB B YXKe CYLL,eCTBYIOLLUIA CTEK.
V Onsa kommyratopos MES2300/3300 pa6ota cTeka 13 4-8 IOHUTOB NoagepKaHa C BepCUn
‘ 6.6.5.5.
V dyHKuymoHan NSF (Non-Stop Forwarding L3) 6yaetr peanusoBaH OpPUEHTUPOBOYHO B
‘ 4Q2025.
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Tabnunua 24 — MaTtpuua ctekmpoBaHus ana MES2300-xx
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Tabnunua 25 — MaTtpuua ctekmpoBaHus ana MES3300-xx
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Tabnunua 26 — MaTtpuua ctekmpoBaHua ansa MES53xxA
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Tabnuua 27 — MaTtpuua ctekmpoBaHuma ana MES5300-xx, MES5400-xx, MES5500-32
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Hacmpolika cmeKuposaHuUs KOMMymamopos

3anpoc KOMaHAHOM CTPOKM MMeeT cneayoLwmii Bua;

console (confiqg) #

Tabnuua 28 — ba3oBble KOMaHAbl

KomaHda

3HayeHue/3Ha4yeHue
no ymon4aHuwo

Aelicmeue

stack configuration links te
te_port | hu hu_port

HasHauuTb MHTepdeincbl ANA CUHXPOHU3ALMKN PaboTbl KOMMYTa-
Topa B cTeke. MUHMMa/IbHOE KO/IMYEeCTBO — 2, MaKCMMa/ibHoe —
2.

stack configuration unit-id

Ha3HauMTb HOMep YCTPOMCTBA «Unit-id» NOKaNbHOMY YCTPOMNCTBY

unit_id unit_id: (1..8, (Ha KoTopom BbINONHEHA KOMaHAa). CMeHa HoMepa ycTpoicTBa
auto)/auto NPOU30MAET Noc/e Nepe3arpy3kn KoMmmyTaTopa.

no stack configuration YpanuTb HaCTPOMKM CTeKa.

stack unit unit_id unit_id: (1..8, all) Mepexon K KOHPUTYPUPOBAHUIO OHUTA B CTEKE.

| master}

stack configuration role {slave

no stack configuration role

role: (master/slave)/1-
2 toHUTblI — master, 3-8
HOHUTbI — slave

HasHauuTb ponb KOMMyTaTopa B cTeKe. Ponb master npegnona-
raeT BO3MOMKHOCTb FOHWUTY CTaHOBMTLCA MacTepom B cTeke. Mpu
3TOM B CTEKE MOXKET ObITb TOJIBKO O4HO YCTPOMUCTBO C PO/IbI0 Mas-
ter. Bce ocTanbHble C HACTPOEHHOW POJ/IbIO Master BO3bMYT Ha
cebs ponb backup.

’ Ponb master NOAyYyMT YCTPOMCTBO C HambonbluMm

o uptime. Ecam uptime 6ypeTr oauHakoBblii (pasHuua
mexay loHUTamu meHee 20 ceKyHA), TO ponb master nonyuur
IOHUT C HAUMEHbLUMM HOMEpPOM.

YCTaHOBUTb 3HaYeHME N0 YMOYAHMUIO.

stack nsf

no stack nsf

-/BbIK/IIOYEHO

PaspewunTb HenpepbiBHYO nepegady AaHHbix (NSF) npu cmeHe
master-ycTpoiicTaa.

3anpeTuTb HenpepbiBHYO nepeaady AaHHbix (NSF) npu cmeHe
master-ycTpoicTaa.

stack nsf timer value

no stack nsf timer

value: (60..600) ¢/120 ¢

3agatb Bpems, B TedeHune Kotoporo anutca NSF.

YCTaHOBUTb 3HAYEeHME N0 YMOHAHMUIO.

e

[Ona noapep:KaHMA KOppeKTHOU paboTbl CTeKa Npu cmeHe master-ycTpoicTsa npu Mcnosb-
30BaHUM Gosnblue ABYX IOHUTOB C ponbio master/backup HacToaTenbHO pekomeHayeTca Uc-
nonb3oBatb NSF.

’ MuHuMmanbHO pekomeHayemoe 3HaueHune NSF timer coctaBnsaert 120 cekyHa.
-

[pumep

O6begMHUTL B CTEK ABa KommyTaTopa MES5312. HasHaunTb BTOPbIM IOHUTOM, UCMO/1b30BaTb MHTepdeNchbI
tel-2 B KayecTBe CTEKMPYIOLLMX.

console#config

console (config) #stack configuration unit-id 2 links tel-2

console (config) #
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KomaHObi pexcuma Privileged EXEC

3anpoc KOMaHAHOM CTPOKM MMeeT cneayoLwmii Bua,
console#

Tabnunua 29 — basoBble KOMaHAbl, OCTYMNHblE B perxnume EXEC

3HayeHue/3Ha4yeHue ”
KomaHoa / Aelicmeue
no ymosn4aHuro
show stack - OTobparkaeT MHGopMauuto 06 yCTPOICTBaX, BXOAALLMX B CTEK.
show stack configuration OTob6parkaeT MHGOPMaLMIO O CTEKUPYIOWMX UHTepdElcax OHMU-
TOB B CTEKe.
show stack configuration role ) OTobparkaeT paclMpeHHY MHOOPMaLMIO O PONAX HOHWUTOB B
cTeke.
show stack links [details] PacwupeHHoe oTobparkeHne MHGoOpMaLMM O CTEKUPYHOLLUNX UH-
Tepdelicax.
Mpumep ncnonb3osaHMa KomaHAabl show stack links:
console# show stack links
Topology is Chain
Unit Id Active Links Neighbor Links Operational Down/Standby
Link Speed Links
1 tel/0/1 te2/0/2 10G tel/0/2
2 te2/0/2 tel/0/1 10G te2/0/1

YcTpoiicTBa ¢ oguHaKoBbiMu ugeHtudukatopamm «Unit ID» He moryT paboTtatb B ogHOM
e CTeke.

4.5 Hacrtpoiika GpyHKuMiIi KommyTaTopa

®YHKLMKN NO HaYaibHOMY KOHOUIYPUPOBAHMIO YCTPOMCTBA MOXKHO Pa3ae/iuTb Ha A4B8a TUna.

— basoBas HacTpoiMKa — BK/oYaeT B ceba onpeaeneHne 6a3oBbix GyHKLMIA KOHPUTYpaLmm n
HACTPOMKY ANMHAMMYECKUX IP-agpecos.

— Hactpoiika napameTpoB cuctembl 6€30MaCHOCTM — BK/IOYAET YMpaB/ieHUE CUCTEMOM
6e30nacHOCTM Ha ocHoBe MexaHM3ma AAA (Authentication, Authorization, Accounting).

/ Mpwu nepesarpysKe ycTPOICTBA BCe HECOXpaHeHHble AaHHble ByayT yTepaHbl. AnA coxpaHe-
HUA N106bIX BHECEHHDbIX U3MEHEHUW B HACTPOIMKY KOMMYTaToOpa UCNob3yeTca c/eaytowan
KOMaHpga:

console# write
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4.5.1 bas3osasa Hacmpolika Kommymamopd

[Ona Hayana KOHPUIrypaLUmMmM ycTpoicTBa HEO6X0AMMO NOAKAOYUTL YCTPOMCTBO K KOMMbIOTEPY Yepe3
nocaefoBaTebHbIN NOPT. 3aNyCTUTb HA KOMMbIOTEPE NPOrpaMmMy IMYIALMM TEPMUHANA COFNACHO MYHKTY
4.1 «HacTpolika TepmuHana».

Bo Bpemsa HayanbHOM HAaCTPOMKN MOXKHO onpeaennTb MHTepdeinc, KoTopbii byaeT NCNOob30BaTbCA
ONA NOAKNOYEHNS K YCTPOMCTBY YAaNeHHO.

ba3oBan HacTPOMKA BKAKOYAET cneayioLlee:

1. 3agaHue naposa ans nonbsosatens «admin» (c ypoBHem npusunernin — 15).
Co3paHue HOBbIX NOJ/Ib30BaTeNEMN.
HacTtpolika cTaTuyeckoro IP-agpeca, Macku NOACETM U LWAO33 NO YMOYAHUIO.
MonyyenHune IP-agpeca ot cepsepa DHCP.
Hactpoika napameTtpoB npotokona SNMP.

vk wnN

4.5.1.1 3adaHue naponsa 014 nonv3osamesns «admin» u co30aHue HoB8bIX NMosb3osamerel

[na ob6ecneyeHnA 3alWULLEHHOrO BXOAA B CUCTEMY HEO06X0AMMO HA3HAUYMTb NAPO/Ib NPUBU-
e JlerupoBaHHOMY noJsib3oBaTento «adminy.

Mma nonb3osatena wu naposb BBOAUTCA Npu BXOoAe B CUCTeMy BO BpemAa CeaHCOoB
AAMUHUCTPUPOBAHUA yCTpOVICTBa. [na co3gaHmMAa HOBOro Nonb3oBaTeNA CUCTEMbI U HaCTpOVIKM noboro
13 NapameTpoB — UMEHU NOJ/1Ib30BaTENA, MAPO/A, YPOBHA anvaerMﬁ, MCNONb3YHOTCA KOMaHAbI:

console# configure
console (config) # username name password password privilege {I1-15}

V YpoBeHb npusuaeruii 1 paspewaeT A0CTyN K YCTPOICTBY, HO 3anpeLyaeT HacTPoiKy. Ypo-
BeHb NpuBuaerunii 15 paspelwaer Kak 40CTyN, TaK U HACTPOMKY YCTPOMUCTBA.

Mpumep KoMaHg, Ana 3ajaHuna noab3osatento «admin» naponsa «eltex» v cosaaHua nonb3osaTtens
«operator» c Naponem «pass» 1 ypoBHeM npusunernin 1:

console# configure

console (config)# username admin password eltex

console (config) # username operator password pass privilege 1
console (config) # exit

console#

4.5.1.2 PacwupeHHaa Hacmpolka yposHsa docmyna

Ha ycTpoiicTBe cyLiecTByeT BO3MOXKHOCTb pacnpeaeneHuns npas nosb3osaTtenel B 3aBUCMMOCTHU OT
YPOBHSA MNPUBWUAErMIA, Ha KOTOPOM KaxKAblM M3 nosib3osaTesnel bl co3gaH. KOHKPETHOMY YPOBHIO
NpuBWUErUiA NPpUCBaMBaeTCA Habop KOMaHA, KOTOPbIE MOTYT BbIMOIHATLCS MO/1b30BATENAMM C YPOBHEM HE
HUKe 3a4aHHOrO.

’ ' KommyTtaTop nogaeprKuBaeT cuctemy HacnepoBaHus Habopa KomaHA oT 6osee HU3KMUX
e YPOBHe npuBuneruii.

Mpusunernn BbICTPAMBAIOTCA TOJIbKO A1 KOHKPETHO 3aAaHHOoro y3na. Kaxkayio KomaHay
Heo6X0AMMO NPONUCbIBaTb ABHO, HE UCMO/Ib3yA COKPaLLeHHble GopMbl.

.‘
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KomaHObI pexcuma 2106a16H020 KOHGU2YPUPOBAHUA

3anpoc KOMaHAHOM CTPOKM B pexmme rnobasnbHOro KOHGUrypuUpoBaHMA MMEET CieayoWnin BUA,:
console (confiqg) #

Tabnnua 30 — KomaHab! 4N HACTPOMKM paclUMpPeHHOro 4ocTyna

3HavyeHue/3Ha4yeHue .
KomaHoa / Aelicmeue
no ymosn4aHuro
privilege context level MpucBanBaeT yKasaHHOMY YPOBHIO NPUBUAEINIA 3afaHHYIO KO-
command MaHay.
level: (1..15); .
. - context — pexxum paboTbl KOMaHAHOMN CTPOKM;
/ypoBeHb NpuBUAETUIA o
- level — ypoBeHb npuBuaervii, Ha Kotopom byaer AocTynHa
KOMaHA, pexuma EXEC
HacTpanBaemas KOMaHZAa;
— 1, BCcex oCTanbHbIX
- command — KomaHza.
o KomaHg — 15
no privilege context level Ypanaer 4ocTyn K KOMaHAEe C YPOBHSA, Ha KOTOPOM KOMaHza bblna
command paspeLueHa.

Mpumep HacTpoiKkM Habopa KomaHa 41 nosb3osatens «admin» ¢ 4 yposHeM npusuaernin n Habopa
KOMaHZ Ana nonb3oBartens «user» ¢ 10 ypoBHeM NpuBUAErUiA:

console# configure

console (config)# username admin password passl privilege 4
console (config)# username user password passZ privilege 10
console (config)# privilege exec 4 configure terminal
console (config)# privilege exec 4 show running-config
console (config)# privilege config 10 vlan database

console (config)# privilege config-vlan 10 vlan

HH HH= H H

Tenepb ANA NOKanbHbIX MOAb30BaTeNeN, Yeil ypoBeHb NPUBWMAEINIA Bbille UAWM paBeH 4, cTaHeT
[OCTyneH BbiBOA KomaHabl show running-config, Ho He OygeT pocTynHa Hactpoiika vlan. [Ona
nosib3oBaTesiell, ypoBeHb NPUBMAETNIA KOTOPbIX cooTBeTcTByeT 10 M Bbiwe, ByAeT AOCTYNHA HACTPOWKa u
vlan, v BbiBOog, KoMaHAbl show running-config.

4.5.1.3 Hacmpolika cmamuueckozo IP-adpeca, macku nodcemu U Wwist03a 1o yMoa4aHuro

[Ons BO3MOMKHOCTU ynpaB/eHUss KOMMYyTaTOPOM M3 CeTM HeobxoaAMMO HasHauuTb ycTponctey IP-
agpec, MacKy NoAceTW U, B C/ly4ae ynpasaeHUAa M3 APYroi ceTu, W3 Mo yMmon4daHuto. IP-agpec moxKHO
Ha3HaunTb Atobomy uHTepdeicy — VLAN, ¢usnyeckomy nopTy, rpynne noptoB (N0 yMOAYaHMIO Ha
nHTepdelice VLAN 1 HasHaueH IP-agpec 192.168.1.239, macka 255.255.255.0). IP-agpec wnto3a A0MKeH
NpuHagneXxKatb K TON e NoaceT, 4To U oanH u3 IP-nHTepdeicos ycTpoicTaa.

V‘ B cny4yae ecnu IP-aapec HacTpanBaeTca gna uHtepdeiica pusnyeckoro nopTa uam rpynnbl

; ) nopToB, 3TOT MHTepdeic yaanaeTca us rpynnbl VLAN, KOTOpoii OH npuHagnexan.

V’- IP-agpec 192.168.1.239 cywecTByeT A0 TeX Nop, NOKa Ha nobom mHTepdeice cTaTUUecKu
unm no DHCP He co3aaH apyroii IP-agpec.

V‘ Mpu ypaneHun Bcex IP-agpecoB KommyTaTopa A0CTYN K Hemy 6yaeT ocywecTBaAaTbea no IP-
aapecy 192.168.1.239/24.

Mpumep KomaHg, HacTpolkK IP-agpeca ana nHtepodeiica VLAN 1.

MapameTpbl MHTEpelica:

IP-adpec, HazHayaemeolli 0na uHmepgpelica VLAN 1 —192.168.16.144
Macka nodcemu — 255.255.255.0
IP-adpec winro3a no ymon4varuro —192.168.16.1
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console# configure

console (config) # interface vlan I

console (config-if)# ip address 192.168.16.144 /24
console (config-if) # exit

console (config)# ip default-gateway 192.168.16.1
console (config)# exit

console#

[nsa Toro utobbl yoeanTsea, UTo agpec 6bin HasHayYeH MHTepdEiCy, BBeAMTE KOMaHAY:

console# show ip interface vlan 1

IP Address I/F I/F Status Type Directed Prec Redirect Status
admin/oper Broadcast
192.168.16.144/24 wvlan 1 UP/DOWN Static disable No enable Valid

4.5.1.4 [lonyuyeHue IP-adpeca om cepsepa DHCP

Ona nonyyeHuna IP-agpeca moXKeT ucnonb3oBatbcA npotokon DHCP, B cnyvyae ecan B cetu
npucytcTeyeT cepsep DHCP. IP-agpec ot cepepa DHCP moxHo nonyyatb Yyepes ntoboi uHtepdeiic — VLAN,
dusnYeckmnii NopT, rpynny NnopTos.

V Mo ymonuaHuio DHCP-KAneHT BKAOYEH Ha uHTepdeiice VLAN 1.

MpurMmep HaCTPOIKK, NpeaHa3HAYeHHOM ANsA NoAyYeHUa AMHammyeckoro IP-aapeca oT DHCP-cepsepa
Ha uHTepdelice vlian 1:

console# configure

console (config)# interface vlan 1
console (config-if)# ip address dhcp
console (config-if) # exit

console#

[na Toro utobbl ybeanTbea, UTo agpec H6b11 HazHauyeH UHTepdelicy, BBeAMTE KOMaHAY:

console# show ip interface vlan I

IP Address I/F I/F Status Type Directed Prec Redirect Status
admin/oper Broadcast
10.10.10.3/24 vlian 1 UP/UP DHCP disable No enable Valid

4.5.1.5 Hacmpolika napamempos npomokona SNMP 0aa docmyna K ycmpolicmay

YCTPOMCTBO COAEPIKUT BCTPOEHHbIN areHT SNMP 1 nogaep»kusaer sepcun npotokona vl/v2c/v3.
AreHT SNMP nogaepkmaeT Habop cTaHAAPTHbIX nepemeHHbix MIB.

[nA BO3MOXKHOCTM aAMUHUCTPUPOBAHMA YCTPOWCTBA NOCPEACTBOM NpoTokosa SNMP Heobxoanmo
c0o34aTb XOTA bbl 04HY CTPOKY coobliecTBa. KoMmyTaTopbl MOAAEPKMBAOT TPY TUMA CTPOK coobLiecTBa:

— ro-—onpeaenseT AOCTYyN TO/IbKO Ha YTEHUe;
— rw-—onpeaenaert A0CTyN HAa YTEHUE U 3anNuChb;
— su-onpegenaet poctyn SNMP-agmuHucTpaTopa;
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Hanbonee pacnpocTpaHeHO Mcnosib3oBaHME CTPOK coobuiecTBa public — ¢ fOCTYNom TONbKO AN
yTeHua obbektoB MIB U private — c AOCTYyNomM Ha yYTeHMe U nameHeHue obbektoB MIB. [na Kaxaoro
coobuiectBa MOXKHO 3a4aTb IP-agpec cTaHUUKM ynpasaeHus.

Mpumep co3gaHua coobuiecTBa private ¢ AOCTYNOM Ha YTeHWe W 3anucb M IP-agpecom cTtaHuum
ynpasneHna 192.168.16.44:

console# configure

console (config) # snmp-server server

console (config)# snmp-server community private rw 192.168.16.44
console (config)# exit

console#

[na npocmoTpa co3aaHHbIX CTPOK coobluectBa M HacTpoek SNMP ncnosib3yeTca KomaHAa:

console# show snmp

SNMP is enabled.

SNMP traps Source IPv4 interface:
SNMP informs Source IPv4 interface:
SNMP traps Source IPv6 interface:
SNMP informs Source IPv6 interface:

Community-String Community-Access View name IP address Mask
private read write Default 192.168.16.1
44
Community-String Group name IP address Mask Version Type

Traps are enabled.
Authentication-failure trap is enabled.

Version 1,2 notifications
Target Address Type Community Version Udp Filter To Retries
Port name Sec

Version 3 notifications
Target Address Type Username Security Udp Filter To Retries
Level Port name Sec

System Contact:
System Location:

4.5.2 Hacmpoiika napamempos cucmemoi 6e3onacHocmu

Ona obecneyeHnsa 6e30MaCHOCTU CUCTEMbI MCMOAb3yeTCs MexaHusm AAA  (ayTeHTUdUKaLms,
aBTopu3aums, yyeT). Ans wndpoBaHMA AaHHbIX UCMOb3YeTca mexaHu3m SSH.

— Authentication (ayteHTMdMKauuMa) — comocTaBiaeHMe 3anpoca CyLLecTBYIoWEen YYETHOM
3anucum B cucteme 6e30nNacHOCTH.

— Authorization (aBTopu3aLms, NPOBEPKa YPOBHA A0CTyNa) — conocTaB/ieHne y4éTHOM 3anuncu
B cucteme (npoweguuei ayTeHTMOUKaLNIo) M onpeaenéHHbIX NOAHOMOUYNIA.

— Accounting (y4€t) — cnexeHue 3a notpebieHMem pecypcos noab3oBaTeiem.
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Mpy Mcnonb30BaHUM HACTPOEK YCTPOMCTBA MO YMOMaHUIO UMSA NoJsib3oBaTens — admin, naponb —
admin. Maponb HasHayaeTcA Monb3oBaTesieM. B ciydae ecan naposib yTpayeH, MOXKHO MepesarpysuTb
YCTPOWMCTBO U Yepes CepuiHbI NOPT NpepBaTb 3arpy3Ky, HaXKas Knasuwy <Esc> nau <Enter> B TeyeHue
nepsbiX ABYX CEKYHZ Noc/ae NosABAeHUA coobLLeHnn aBTo3arpysku. OTKpoeTcs meHto Startup, B KOTOpoOm
HY}XHO 3anyCcTUTb NpoLeaypy BoccTaHoBAeHMA napona ([2] Password Recovery Procedure).

V Monb3osatenb no ymonuyauuio (admin/admin) cywecteyer Ao Tex nop, NoKa He CO3A4,aH Nio-
6011 apyroii nonb3oBaTenb ¢ ypoBHeM npusuaeruin 15.
V' Mpu ypaneHnn Bcex co3aaHHbIX Noab3oBaTesneit ¢ 15 ypoBHem npuBuaernii 4octyn K Kom-
myTaTopy byaeT ocywecTBaaTbCA Nog nosb3osartesniem no ymonuauuio (admin/admin).

[ns obecneveHuns nepBoHaYabHON 6€30MacHOCTM Naposib B CUCTEME MOMKHO 334aTb /18 CEPBUCOB:

— KoHconb (noakntoueHme yepes cepuinHbIn NopT);
— Telnet;
— SSH.

4.5.2.1 YcmaHo8Ka naposs 045 KOHCOAU

config)# aaa authentication login default line
config) # aaa authentication enable default line
config) # line console

config-line) # login authentication default
config-line) # enable authentication default
config-line) # password console

console
console
console
console
console
console

—~ o~ o~~~

B oTBET Ha NpurialeHne BBECTU NapoJ/ib BO BPEMSA PErMCTPALMK B YCTPOCTBE Yepes ceaHC KOHCOU
BBEAUTE NAapo/b — console.

4.5.2.2 YcmaHosKa napons 0ns Telnet
console (config) # aaa authentication login default line
console (config) # aaa authentication enable default line
console (config)# ip telnet server

console (config)# line telnet

console (config-line)# login authentication default

console (config-line)# enable authentication default

console (config-line)# password telnet

B oTBET Ha NpuraaweHMe BBECTU Napo/ib BO BPEMA PErnCTpaLLMM B YCTPOWCTBE Yepes ceaHc Telnet
BBeguTe naposb — telnet.

4.5.2.3 YcmaHoska napons 0na SSH
console (config)# aaa authentication login default line
console (config) # aaa authentication enable default line
console (config)# ip ssh server

console (config) # line ssh

console (config-line)# login authentication default

console (config-line)# enable authentication default

console (config-line)# password ssh

B oTBET Ha MpurnaweHne BBECTM Mapo/ib BO BPEMS pernctpalmu B yCTpolicTBe yepes ceaHc SSH
BBeauTe naposb — ssh.
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4.5.3 Hacmpoiika 6aHHepa

Ona ynobcTea akcnayaTalmMmn yCTPOMCTBA MOXKHO 3a4aTb baHHep — coobuleHne, coaeprkaliee ntobyto
nHdopmaumio. Hanpmmep:

console (config)# banner exec;

Role: Core switch

Location: Objedineniya 9, str.
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5 YNPABJ/IEHUE YCTPOMCTBOM. UHTEP®ENC KOMAHOHOW CTPOKU

Ona KoHPUrypauumn HacTPOEK KOMMYTATOPA UCMOJIb3YETCH HECKOIbKO PEXKMMOB. B KaXKaoM pexnme
OOCTyrneH onpeaeneHHbl CNMCOK KOMaHA. BBoA cMMBONA «?» CAYXKUT gns NpocmoTpa Habopa KomaHg,
OOCTYTMHbIX B KaXK40M U3 PEXUMOB.

[na nepexoda M3 04HOTO peXxuma B APYroi MCNoNb3ykoTCA cneumanbHble KoMaHgbl. MepedeHb
CYLLLECTBYIOLLMX PEXMMOB U KOMaH/, BXOAa B PEXKMM:

KomaHOHbili pexcum (EXEC), naHHbIN pexXum AOCTyNeH cpasy nocne ycnewHon 3arpy3skm KommyTa-
TOpa M BBOAA MMEHM NOb30BaTENS U NapoAs (418 HENPUBMAETMPOBAHHOTO NoAb30BaTens). MNpurnawexne
CUCTEMbI B 3TOM PEXMME COCTOMT U3 MMeHn ycTpoiicTBa (host name) u cumsona “>”.

console>

Mpuesune2uposaHHbiii KOMaHOHbIl pexcum (Privileged EXEC), naHHbIN pesxknm AOCTyNeH cpasy no-
C/e ycrewHoM 3arpy3kM KoMmyTaTopa, BBOAa MMEHU MoJib30BaTeNn U napons. MpurnaleHne cuctemol B
3TOM peXume COCTOUT U3 MMeHU ycTpolicTBa (host name) u cumsona “#”.

console#

Pexcum 2nobanwvHoli KoHpu2ypayuu (global configuration), naHHbIN peXxum npegHasHayYeH anq 3a-
OaHMA 06LWMX HacTpoeK KommyTaTopa. KomaHab! pexxnma rnobanbHOM KOHOUTypaumm AOCTYNHbI U3 to-
60ro nogpexunuma KoHdUrypaumun. Bxog B perknm ocyLLecTBAseTCcA KOMaHAON configure.

console# configure
console (confiqg) #

Pexcum KoHgpuzypayuu mepmuHana (line configuration), paHHbli pexxMm npeaHasHayveH aa KoH-
¢burypaumm, ceasaHHoM ¢ paboToin TepmuHana. Bxoa B perMm OcyLLecTBAAETCA U3 pexmnma rnobanbHom
KOHbUrypaumu.

console (config)# line {console | telnet | ssh}
console (config-line) #

5.1 ba3oBble KOMaHAbI

KomaHOwbl pexcuma EXEC

3anpoc KoMaHAHOM CTpoKK B pexkume EXEC umeet cnegytowmii Bua;
console>

Tabnunua 31 — ba3oBble KOMaHAbl, AOCTYMNHbIE B pexxume EXEC

Komanda 3HayeHue/3HayeHue eiicmeue
no ymon4aHuio
enable [priv] priv: (1..15)/15 MepekNoUnTLCA B NPUBUAETUPOBAHHDBIN PEXMUM (€CAN 3HAYEHNe
He yKa3aHo — TO ypoBeHb npusuaerunii 15).
login - 3aBeplueHue TeKyLLel CecCMMU U CMeHa No/b30BaTeNs.
exit - 3aKpbITb aKTUBHYIO TEPMUHAJIBHYIO CECCUIO.
help 3anpoc cnpaBo4YHOW MHPopmaummn o paboTe mHTepdelica Ko-
i MaHZHOW CTPOKMU
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show history

MoKa3aTb UCTOPUIO KOMaH/A, BBEAEHHbIX B TEKYLLEN TEPMUHANb-
HOW ceccuu.

show privilege

MoKasaTb ypoBEHb NPUBUAETUIA TEKYLLETO NOAb30BATENS.

terminal history

terminal no history

-/dYHKLMA BKAKOYEHA

BKAOUNTL GYHKLMIO COXPAHEHMA UCTOPUMN BBEAEHHbIX KOMaHZ,
018 TEeKyLLeN TEPMUHANIBHOW CECCUU.

OTKNOUYNUTD GYHKLMIO COXPAHEHUA UCTOPUM BBEAEHHbIX KOMaHA,
ANA TeKyLwel TepMUHANbHOM ceccuum.

terminal history size size

terminal no history size

size: (10..207)/10

N3meHUTb pasmep Bydepa NCTOpMM BBEAEHHbIX KOMaHA AA Te-
KYLLLEM TePMUHANBbHOMN Ceccuu.

YCTaHOBWUTb 3HAYeHME NO YMONYaHUIO.

terminal datadump

terminal no datadump

-/BblBOA, KOMaHA,
pasgenseTca no
CTpaHULam

OTo6pa3unTb BbiBOA KOMaHA 6e3 pas3geneHuns Ha cTpaHuubl (pas-
LeNeHne BbIBO4A CMPABKM MO CTPaHMLLAM OCYLLECTBASAETCA CTPO-
Koi: More: <space>, Quit: g or CTRL+Z, One line: <return>).

YCTaHOBUTb 3HaYeHME N0 YMOIYAHWUIO.

terminal prompt

terminal no prompt

-/byHKUMA BRAKOYEHA

BK/IIOUUTB MOATBEPXKAEHNE Nepes, BbINONHEHNEM HEKOTOPbIX KO-
MaHA,

OTKNIOUMTL NOATBEPKAEHME Mepes, BbINOJHEHUEM HEKOTOPbIX
KOMaHA.

show banner [login | exec]

OTobpaxkaeT KoHOUTypauno 6aHHeEPOB.

KomaHOwb1 pexcuma Privileged EXEC

3anpoc KoOMaHAHOW CTPOKM UMEET C/ieayoLmnin BUA,

console#

Tabnunua 32 — basoBble KOMaHAbl, 4OCTYMNHble B pexxume Privileged EXEC

KomaHda

3Ha4yeHue/3HayeHue
no ymon4aHuio

Aelicmeue

disable [priv]

priv: (1, 7, 15)/1

BepHyTbca B KOMaHAHbIV pexum (EXEC) u3 npusmaerMpoBaHHoro
KomaHAHoro pexuma (Privileged EXEC).

configure[terminal]

MepeiTn B pexmMm KoHOUrypaumm.

debug-mode

MepeiTu B peXXMUM OTNALKMN.

KomaHObI, 0ocmyrnHbie 80 8CeX PeXUMax KOHGdu2ypayuu

3anpoc KOMaHAHOW CTPOKM MMEET OAMH M3 CleayoLLmMX BUOOB:

console#
console (config) #

console (config-line)#

Tabnnua 33 — ba3oBble KOMaHAbI, AOCTYMHbIE BO BCEX PEKMMAX KOHOUIypaLumm

Komanda 3HayeHue/3HayeHue Neiicmeue
no ymoa4YaHuro

exit BbIiT 13 N06Oro pexkrMma KOHPUrypaLmm Ha ypoBeHb Bbllle B
i nepapxmmn komaHg, CLI.

end BbIliTV U3 nt06oro pexkMma KoHOUIypauum B KOMaHAHbIN perum
) (Privileged EXEC).

do ) BbINONHWUTL KOMaHAY KoMaHAHoro yposHa (EXEC) 13 ntoboro pe-

KMMa KOHOUrypaumu.
help - BbIBOAMT CNpaBKy NO UCMONb3yeMbIM KOMaHAAM.
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KomaHObI pexcuma 2106aab6Hol KOHGuU2ypayuu

3anpoc KOMaHAHOM CTPOKM MMeeT cneayoLwmii Bua;

console (confiqg) #

Tabnunuya 34 — basoBble KOMaHAbl, 4OCTYMHbIE B peXXUMe KoHUrypaumm

3HayeHue/3Ha4yeHue
no ymon4aHuwo

KomaHda

Aelicmeue

banner exec d message_text d

3apath TeKcT cooblieHma exec (Npumep: No/b30BaTe b YCMNELHO
BOLUE/ B CUCTEMY) U BK/IIOYMTL BbIBOZ, Ha 9KPaH.

- d — pasgenutens;

- message_text — TeKcT coobueHuna (B cTpoke go 510 cumBonoB,
ob6uiee 2000 cnmBoioB).

no banner exec

YpanuTb TeKCT coobeHuns exec.

banner login d message_text d

no banner login

3apaTtb TeKCT coobuweHuna login (MHPopmaunoHHoe coobuieHme,
KoTopoe oTobparkaeTca nepes BBOAOM MMEHM Mo/b30BaTena u
napoAs), U BKAOYMTb BbIBOA, HA SKPaH.

- d — pasgenvtens;

- message_text — TeKcT coobueHua (B cTpoke 4o 510 cumBonOoB,
obuee 2000 cumBosioB).

YpanuTb TeKCT coobuienus login.

KomaHObI pexcuma KoHgu2ypayuu mepmuHand

3anpoc KOMaHOHOW CTPOKM B PEXKMME KOHPUIypaLMM TEPMUHANA UMEET CeayoLWmi BUA;:

console (config-line) #

Tabnnua 35 — basoBble KOMaHAbI, JOCTYMHbIE B PeXXMME KOHUTYypaLmMmn TepMUHanNa

Aelicmeue

3HayeHue/3HayeHue
KomaHda
o ymon4aHuio
history
- -/dYHKLMA BKAKOYEH]
no history

BkaounTb C')yHKLI‘MlO COXpaHeHnA UCTOPUN BBEAEHHDbIX KOMaHA,.

BbIKNtOUNTD QYHKLMIO COXPAaHEHWUS NCTOPUN BBEAEHHbBIX KOMAHA,

history size size
no history size

size: (10..207)/10

M3meHUTb pasmep bydepa uctopun BBEAEHHBIX KOMAHA,

YCTaHOBWTb 3HaYeHue no YMO4YaHUIO.

exec-timeout timeout timeout: (0..65535)/10

MUHYT

no exec-timeout

3a4aTb TaMM-ayT TEKYLLEN TEPMUHANBHOM CECCUN B MUHYTaX.

YCTaHOBWTb 3HaYeHue no YMO4aHUIO.

5.2 ®unbrpayma coobuieHnii KoMaHAHOM CTPOKU

dunbTpauma coobLLeHNA N03BOAAET YMEHbLINTL 06bem 0TOBpaKaeMbiX AaHHbIX B OTBET Ha 3anpochl
nonb3oBaTena M 0baerynTb NOUCK HEOBX0ANMON MHbOoPMaLMK. Ans dunbTpaunm MHGopmaumn Tpebyercs
[06aBUTb B KOHel, KOMaHAHOM CTPOKM CMMBOA «|» M MCNOAb30BaTb OAHY M3 ONuUMA dUAbTPaLMM,

nepevYncneHHbIX B Taﬁnmu,e.

Tabanua 36 — KomaHabl pexkuma rnobanbHol KoHdUrypauum

3HayeHue/3HayeHue
Mo yMmoA4YaHuo

Memoo

Aeilicmeue

begin pattern

include pattern
exclude pattern

Nwet nepsoe coBnageHune c WwabnoHom B Hayane CTPOKMK U BbIBO-
AOUT BCe CTPOKU 3a Hew.

BbIBOAUT BCE CTPOKM, cofeprKalime WwabnoH.

BblBOAMT BCE CTPOKM, He cogepsKalume WwabaoH.
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5.3 HacTpoiiKa MaKpoKomaHg,

[daHHan dyHKUMA No3BONSET co3haBaTh YHUPUUMPOBAHHbIE HABOPbl KOMaHA — MaKpPOCbl, KOTopble
MOKHO BMOC/NeACTBUMN MPUMEHSATD B NPOLLECCE KOHDUTYpaL K.

KomaHObI pexcuma 2a06an6Hol KoOHgu2ypayuu

Bug, 3anpoca KOMaHAHOM CTPOKM pexRmnma rnobanbHoM KOHPUrypaLmm:

console (config) #

Tabanua 37 — KomaHab! perkmma rnobanbHom KoOHGUrypaumm

KomaHda

3HayeHue/3HayeHue
no yMmon4aHuio

Aeiicmeue

macro name word

no macro name word

word: (1..32) cumBonos

Co3paeT HOBbI HAboOp KOMaHA, ec/iv Habop C TAKUM UMEHEM CY-
LLecTByeT — nepesanucbiBaeT ero. Habop KomaHa BBOAMTCA MO-
CTPOYHO. 3aKOHUYMTb MaKPOC MOMKHO C NMOMOLLbIO cMmBona “@”.
MakcmmanbHaa gavMHa makpoca — 510 cumsonos.

Ypanset yKasaHHbI MaKkpoc.

macro global apply word

word: (1..32) cumBonos

MpymeHAeT yKa3aHHbI MaKpoc.

macro global trace word

word: (1..32) cumBonos

MpoBepseT yKasaHHbI MaKpOC Ha BaANAHOCTb.

macro global description word

no macro global description

word: (1..160)
CMMBO/IOB

Co34a€eT CTPOKY-AECKPUNTOP rNobanbHOro makpoca.

YpanseT CTpOKy-AeCKpMnTop.

KomaHOb1 pexcuma EXEC

Bupg 3anpoca KOMaHAHOM CTPOKK perxknma EXEC:

console>

Tabnunua 38 — KomaHabl pexnma EXEC

KomaHda

3HayeHue/3HayeHue
110 yMOAYAHUIO

Aelicmeue

macro apply word

macro trace word

word: (1..32) cumBonos

MpumeHAeT yKasaHHbI MaKpoc.

MpoBepseT yKasaHHbIM MaKpOC Ha BaIMAHOCTb.

show parser macro [{brief |
description [interface
{gigabitethernet gi_port |
tengigabitethernet te_port |
twentyfivegigabitethernet
twe_port |
hundredgigabitethernet
hu_port | port-channel
group}] | name word}]

gi_port: (1..8/0/1..48);
te_port: (1..8/0/1..48);
twe_port:
(1..8/0/1..120);
hu_port: (1..8/0/1..32);
group: (1..128);
word: (1..32) cumsonos

Oto6parkaeT NapameTpbl HACTPOEHHbIX MAaKPOCOB Ha YCTPOCTBE.

KomaHObI pexcuma KoHgu2ypayuu uHmepgelica

BunA 3anpoca KOMaHAHOWM CTPOKM pexxnma KoHduUrypaumm nHtepoeica:

console (config-if) #
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Tabnunua 39 — KomaHapl pexknma KoHburypaumm nHtepdeitca

KomaHda

3HayeHue/3HayeHue
no yMmoA4YaHuio

Aeiicmeue

macro apply word

word: (1..32) cumsonos

MpuMeHAET yKaszaHHbIA MaKpoc.

macro trace word

word: (1..32) cumBonoB

MpoBepseT yKasaHHbI MaKpOC Ha BaAIMAHOCTb.

macro description word

word: (1..160)

no macro description

CMMBO/10B

YcTaHaBAMBAET CTPOKY-AECKPUNTOP MaKpoca.

YpanseT CTpOKy-4ecKpmnTop.

5.4 KomaHpgbl ynpaBaeHUA CUCTEMOMN

KomaHObl pexcuma EXEC

BuAa 3anpoca KoMaHAHOM CTPOKK pexuma EXEC:

console>

Tabnunua 40 — KomaHabl ynpaBneHus cuctemom B pexkmme EXEC

KomaHda

3Ha4yeHue/3HayeHue no
YMOYAHUIO

Aelicmeue

ping [ip] {A.B.C.D | host} [vrf
vrf_name] [size size] [count
count] [timeout timeout]
[source A.B.C.D] [df]

vrf_name: (1..32) cumsona;
host: (1..158) cumBonOB;
size: (64..9000)/64 6aiT;
count: (0..65535)/4;
timeout: (50..65535)/
2000 mc

KomaHaa cnyxut ana nepegaum 3anpocos (ICMP Echo-Request)
npotokona ICMP yKasaHHOMY y31y CeTU, a TaKXKe ANA KOHTponAa
noctynatowwmx otseTos (ICMP Echo-Reply).

- vrf_name — uma BUpPTyanbHOM 061aCcT MapLLpyTU3aLLNK;

- A.B.C.D — IPv4-apgpec y3na cetu;

- host — pomeHHOEe UMA y31a ceTu;

- Size — pa3mep NakeTa ANs OTNPaBKKU, KOAUYECTBO BalT B NakeTe;
- count — KONNYECTBO MaKeTOB ANA Nnepesayn;

- timeout — Bpema 0XXUAaHMA OTBETA Ha 3anpoc;

- df — oTMeHWTb GparmeHTaL MO NAKETOB.

ping ipv6 {A.B.C.D.E.F | host}
[size size] [count count]
[timeout timeout] [source
A.B.C.D.E.F]

host: (1..158) cumBonos;
size: (68..1518)/68 6aiT;
count: (0..65535)/4;
timeout: (50..65535)/2000
mc

KomaHga cnyuT ans nepegaym 3anpocos (ICMP Echo-Request)
npotokona ICMP yKkasaHHOMY y31y ceTW, a TaKXKe ANA KOHTPonA
noctynatowmx oteetos (ICMP Echo-Reply).

- A.B.C.D.E.F —IPv6-agpec y3na cetu;

- host — pomeHHOe UMs y3na ceTu;

- Size — pa3mep NakeTa A/ OTNPaBKK, KONMYECTBO HalT B NaKeTe;
- count — KONMYECTBO NaKeToB ANA Nepesayn;

- timeout — Bpema 0XMAaHMA OTBETa Ha 3anpoc.

traceroute ip {A.B.C.D | host}
[vrf vrf_name] [size size] [ttl
ttl] [count count] [timeout
timeout] [source ip_address]

vrf_name: (1..32) cumBona;
host: (1..158) cumBonos;
size: (64..1518)/64 6aitr;
ttl: (1..255)/30;
count: (1..10)/3;
timeout: (1..60)/3 ¢;

OnpepaenexHve mapLipyTa TpaduKa A0 y3na HasHayeHus.
- vrf_name — ums BUpTyanbHOM 061aCTM MapLLpyTU3aLNK;
- A.B.C.D — IPv4-apgpec y3na cetu.
- host — pomeHHOe MMA y3na ceTu;
- Size — pa3mep NakeTa ANs OTNPaBKK, KOAMYecTBO BalT B NakeTe;
- tt/ — MaKCcMManbHOE KOJIMYECTBO Y4aCTKOB B MapLIpyTe;
-count — KONMYECTBO MOMbITOK Mepefayn MaKkeTa Ha KarKaom
yyacTke;
- timeout — Bpema 0XnAaHWA 0TBeTa Ha 3anpoc;
- IP_address — IP-agpec uHTepdeiica KOMMyTaTopa, MCMOJb3ye-
MbIi 4NA Nepefayn NakeTos;

OnucaHue oWwM60K NpU BbINOJIHEHUU KOMAHA U pe3yb-
V TaToB NpuBeAeHo B Tabanuax 42, 43.
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traceroute ipv6

{A.B.C.D.E.F | host} [size size]
[ttl tt/] [count count]
[timeout timeout] [source
ip_address]

host: (1..158) cumBonosB;
size: (66..1518)/66 baiT;
ttl: (1..255)/30;
count: (1..10)/3;
timeout: (1..60) /3 ¢;

OnpepeneHve mapLipyTa TpapuKa A0 y3na HasHaveHuA.
- A.B.C.D.E.F — IPv6-appec y3na cetu.
- host — pomeHHOe UMA y3na ceTu;
- Size — pa3mep NakeTa 419 OTNPaBKK, KOIMYECTBO 6alT B NakeTe;
- tt/ — maKcMmanbHOe KOIMYEeCTBO Y4acTKOB B MapLUpyTe;
- count — KO/IMYeCTBO MOMbITOK Mepefayn naketa Ha KaXKaom
yyacTke;
- timeout — Bpema 0XXnaaHMA OTBETa Ha 3anpoc;
- IP_address — IP-appec uHTepderica KommyTaTtopa, UCNoJib3ye-
MbIVi 419 Nepefayv NaKkeTos.
V OnucaHue oWwn60K NpU BbINOHEHMN KOMaHA, U pesy/b-

telnet {A.B.C.D | host} [port]
[keyword1...]

host: (1..158) cumBonos;
port: (1..65535)/23

TaToB NpuBeAeHo B Tabauuax 42, 43.
OTkpbiTe TELNET-ceccun ana ysna cetu.
- A.B.C.D — IPv4-apgpec y3na cetu;
- host — pomeHHOe UMSA y3na ceTu;
- port — TCP-nopT, no KoTopomy paboTaeT cnyxba Telnet;
- keyword — knto4yeBoe cnoso.
V OnucaHue cneumanbHbix KomaHa Telnet U Knouesbix

ssh {A.B.C.D | host} [port]
[vrf vrf_name] [keyword1...]

host: (1..158) cumBonoB;
port: (1..65535)/22;
vrf_name: (1..32) cumBonos

CNoB NpuBeaeHo B Tabauuax 44, 45.
OTKpbiTHe SSH-ceccumn ana ysna cetu.
- A.B.C.D — IPv4-agpec y3na cetu;
- host — LOMeHHOE UMsA y3N1a ceTu;
- port — TCP-nopT, no KoTopomy paboTaet cnyxb6a SSH;

- vrf_name — ums BUPTyanbHON 061acTn maplupyTU3aumuu;
- keyword — kntoyeBoe cnoBso.

V OnucaHue KnloveBbiX CNOB NpuBeAeHo B Tabauue 45.

resume [connection]

connection:
(1..5)/nocneaHss
YCTAaHOB/IEHHAA ceccus

MepekntoyeHWe Ha ApYryto ycTaHoBAeHHYto Telnet-ceccuio.
- connection — HoMep ycTaHOB/IeHHOM telnet-ceccum.

show users [accounts]

OTo6parkeHne MHbOPMaLMM O MO/Ib30BATENAX, WCMOAb3YIOLMX
pecypcbl yCTPOICTBa.

show sessions

OTobparkeHne MHPopMaLMKN 06 OTKPBITbIX CECCUAX K YAANEHHbIM
yCTpoMcTBaMm.

show system

BbiBOA, cvcTeMHON MHbOPMaL MK,

show system id [unit unit]

OTobpakeHne cepuinHOro Homepa ycTpoICTBa.

unit: (1..8)/- . o
- Unit — HOMep yCTPOICTBa B CTEKE.
show system [unit unit] unit: (1..8)/- OTo.6pa>KeHv1e CVICTe!\\‘/\HOI‘;I MHPOPMaLUKM KoMMmyTaTopa.
- unit — HoMep yCTPOWCTBa B CTEKeE.
show system fans [unit unit] unit: (1..8)/- OTo(.SpameHme VIHCbOEMaLI,MM 0 COCTOAHUU BEHTUNATOPOB.
- unit — HoMep yCTPOWCTBa B CTEKeE.
show system power-supply - OT06parkeHne MHGOPMALUKN O COCTOAHUM UCTOYHUKOB MUTAHUA.
show system sensors - OTobpaxkeHne MHGOpMaLUKM TeMNepaTypPHbIX AaTYNKOB.
show version OTobparkeHne TEKYLLEN BEPCUN CUCTEMHOTO NPOrPaMMHOTo obec-
i neyeHMs ycTpowncTBa.
show hardware version - OTobparkaeT nHbopmaLmto 06 annapaTtHOW Bepcum nnatbl
show system router OTobparkeHne pasmepa M 3aHATOCTU annapaTHbIX TabauL, ycTpoi-
resources cTBa (MapLupyTM3aumn, coceaen, MHTepdencos).
show system tcam utilization OTobpaxkeHue 3arpyskun pecypcos namatm TCAM (onpeseneHHo
[unit unit] unit: (1..8)/- agpecyemasn namsaTb).

- Unit — HoMep yCTPOICTBa B CTEKE.

show tasks utilization

OTo6parkeHne ypoBHSA 3arpy3ku pecypcos LLeHTpasbHOro npouec-
copa KOMMYTaTopa A4/ KaXXA0ro CUCTEMHOrO npoLecca.
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show tech-support [config | OTobparkeHne nHoopmauum ob ycTpoicTee, Heobxoammon ann
memory] HayaNbHOM ANArHOCTMKM Npobaem.
BbiBO4 KOMaHAbI NpeacTaBaseT coboit KombuHauuo

V BbIBOAOB NepPeyYnC/eHHbIX HUXKe KOMaHA:

e show clock

e show system

e show version

e  show bootvar

e  show running-config

e show ip interface

e  show ipv6 interface

e show spanning-tree active

e  show stack

e show stack configuration

e  show stack links details

e show interfaces status

e show interfaces counters

o show interfaces utilization

e show interfaces te1/0/xx

e show fiber-ports optical-transceiver

e show interfaces channel-group

e show cpu utilization

e show cpu input-rate detailed

e show tasks utilization

e show mac address-table count

e showarp

e show errdisable interfaces

e showvlan

e show ip igmp snooping groups

e  show ip igmp snooping mrouter

e show ipv6 mld snooping groups

e  show ipv6 mld snooping mrouter

e show logging file

e show logging

e show users

e show sessions

e show system router resource

e  show system tcam utilization

show system forwarding OT06pa3nTb TEKYLIMIA, yCTaHABIMBAEMbIV NOCAE NepesarpysKku u
resources - [JOCTyNHble 41 UCNONBb30BaHUA PEXUMbI pacnpeaeneHuns anna-
paTHbIX PEeCypCoB.

KomaHpa «show sessions» 0T06pa)K36T BCe yaa/ieHHble CcOoeAUHEHUA TOJIbKO U3 TEKyU.I,Eﬁ
vad ceccuu. [laHHaA KOMaHAA UCNOb3yeTCA Cneayowmum 06pa30M:

1. BbINOAHUTb NOAKAIOYEHUE K YAANEHHOMY YCTPOMCTBY C KOMMYTaTOpa € NOMOLLbIO
Telnet nnun SSH;

2. BepHyTbcA B poauUTeNnbCKylo ceccuio (Ha KommyTatop). [nA 3TOro HaxKaTb
KombuHauuio knasuw <Ctrl+Shift+6>, oTnyctutb M HaxaTtb <x> (MKc). Mpousongéer
nepexoA B pOAUTE/NIbCKYIO CECCUIO;

3. BbinonHuUTb KomaHgy «show sessions». B Tabnuue [0AXHbI NPUCYTCTBOBaTb BCe
ucxopsduume coegMHeHUn B TeKylei ceccum;

4. Ana TOro utobbl BEpPHYTbCA K CEcCMU YypanéHHOro ycrTpoiictea, Heobxoaumo
BbINO/IHUTb KOMaHAy «resume N», rae N — Homep coegMHeHUA U3 BbIBOAA KOMaHAbI
«show sessions».
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KomaHOwbi pexcuma Privileged EXEC

3anpoc KomaHAHoM cTpoku B pexume Privileged EXEC umeeT cnegytowmii sua;:
console#

Tabnunua 41 — KomaHabl ynpaBneHus cuctemon B pexkmme Privileged EXEC

3HayeHue/3Ha4yeHue

Aelicmeue
10 yMoAYaHuto

KomaHoa

reload [unit unit_id] KomaHga cny»kut gas nepesanycka ycTpoucTea.

unit_id: (1..8)/- L o
- unit_id — Homep yCTpoOIiCTBa B CTEKe.
reload in {minutes | hh:mm} minutes: (1..999); YcTaHOBKa NPOMEXKYTKa BPEMEHM, Yepe3 KOTopbli npousoinger
hh: (0..23), mm: (0..59). | oTn0XeHHas nepesarpyska ycTpomncTaa.
reload at hh:mm hh: (0..23), mm: (0..59). | YcTaHOBKa BpeMeHM nepesarpysku ycTpoicTsa.
reload cancel - OTMmeHa OT/I0XKEHHOro nepesanycka.
boot password password YcTaHOBKa naposia Ha bootrom.
no boot password ) YpaneHnue naponsa Ha bootrom.
show cpu utilization ) OtobparkeHne CTaTUCTUKM MO YPOBHIO 3arpy3KM pecypcoB LEeH-
TpanbHOro NpoLeccopa.
show cpu input rate OTobparkeHUe CTaTUCTUKM MO CKOPOCTU BXOAALLMX Kagpos, obpa-
i BaTbIBaEMbIX MPOLLECCOPOM.
show cpu input-rate detailed OTobparkeHne CTaTUCTUKM MO CKOPOCTU BXOAALLMX Kagpos, obpa-
i 6aTbiBaeMbIX NPOLLECCOPOM NO TUMY TpaduKa.
show cpu thresholds - OTobparkeHune CNMCKa HaCTPOEHHbIX noporos ana CPU.
show memory thresholds - OtobparkeHune CNMcKa HaCTPOEHHbIX Noporos Ana RAM.
show sensor thresholds - OTobparkeHne cn1cka Noporos A41a AAaTYMKOB.
show storage thresholds - OTobparkeHune cnucka Noporos ANA pa3fesioB YCTPOUCTB.
show storage devices - OTobparkeHne 3HayeHnt obbema 1 ceoboaHoi namaTtu M3Y.

Mpumep ncnoab3oBaHUA KOMaHAbI traceroute:

console# traceroute ip eltex.com

Tracing the route to eltex.com (148.21.11.69) form , 30 hops max, 18 byte packets
Type Esc to abort.
1 gateway.eltex (192.168.1.101) O msec 0 msec 0 msec

2 eltexsrv (192.168.0.1) 0 msec 0 msec 0 msec
3 *x  x ok

Tabanuya 42 — OnucaHue pes3ynbTaToB BbINOJIHEHUA KOMAHAb! traceroute

Mone OnucaHue
1 MopAAKOBbLIA HOMEP MapLIPyTM3aTopa B MYTU K YKa3aHHOMY Y3y ceTu.
gateway.eltex CeTeBO€e MMA 3TOrO MapLIpyTM3aTopa.
192.168.1.101 IP-agpec aToro maplupyTtusatopa.
0 msec 0 msec 0 msec Bpems, 3a riompoe nakeT 6bln NepeAaH M BEpHY/CA OT MapLlwpyTnsaTopa. YKasbiBaeTca
ONA KaXKA0M NonbITKM nepesayn nakera.
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Mpw BbINOSIHEHUN KOMaHAbI traceroute moryT I'IpOM30l\/'1TM OLLIVI6KM, onucaHue oWwnboK npmneeaeHo B

Tabnnue 43.

Tabnumua 43 — OWmMbKM Npu BbINONHEHUN KOMaHAbI traceroute

Cumeon owubku OnucaHue
* Tanm-ayT Npu NONbITKE Nepeaayn naketa.
? HeunsBecTHbIM TN NakeTa.
A ALMUHUCTPATUBHO HeaocTyneH. O6bIMHO NPOUCXOAUT NPU BAOKMPOBAHMMU UCXOAALLErO
Tpaduka no npasuaam B Tabanue goctyna ACL.
F TpebyeTca pparmeHTaumna n yctaHoBKka 6mTos DF.
H Y3en cety HeOCTynNeH.
N CeTb HeLOCTYMNHa.
P MpoTOKON HeaOoCTyNEH.
Q NCTOYHMK NnoaasneH.
R NcTekno Bpems NOBTOPHOM cbopKu dparmeHTa.
S OwnbKa ncxoasallero mapLupyTa.
U MopT HepocTyneH.

MporpammHoe obecnedyeHre Telnet KOMMyTaTOpoOB NOAAEPKMBAET cheuuanbHble KOMaHAbl —
dYHKLMU KOHTPOANA TepMMHana. Jaa BXoAda B PeXUM creumanbHbiX KoMaHg, BO Bpems aKTMBHOM Telnet-
CECCMU UCMOIb3YEeTCA KOMOUHAUMA Knasuw <Ctrl+shift+6>.

Tabnuua 44 — CneunanbHble KomaHabl Telnet

CrieyuanbHAA KOMAHOA Ha3HayeHue
A b Mepepatb no telnet paspbiB coeguHeHUs.
AN C Mepeaatb no telnet npepbiBaHme npouecca (IP).
AN h Mepeaatb no telnet yganeHue cumsona (EC).
Ao Mepeaatb no telnet npekpalyeHne Bbisoaa (AO).
AN Mepepaatb no telnet coobuwieHne «Are You There?» (AYT) ANA KOHTPOAA NOAKNIOYEHMSA.
ANy Mepepaatb no telnet ctupanue ctpoku (EL).
AN X Bo3BpaT B peMM KOMaHAHOMN CTPOKMU.

TaKye BO3MOKHO MCNONb30BaHME AONONHUTEbHBIX ONLUMIA NpK OTKPbITUKM Telnet- n SSH-ceccni:

Tabnuua 45 — Knrouesble cnoBa, MCNoib3yemble Npu oTKpbITUKM Telnet- n SSH-ceccnit

Onyusa OnucaHue
/echo JloKanbHO BKAtOYaeT pyHKLMIO echo (nogaBneHue BbIBOAA HA KOHCO/b).
/password Onpegendaet naponb Ana Bxoaa Ha SSH-cepsep.
/quiet He ponycKaet BbIBOA Bcex coobuieHunit nporpammHoro obecneveHus Telnet.

/source-interface

OnpegensieT MHTePdENC-UCTOYHUK.

BktoyaeT 06paboTKy MOTOKa, KOTOPbIN paspellaeT HesawwmweHHoe TCP-coeguHeHne
6e3 KoHTpona nocnegosatensHocTtei Telnet. MoTokoBoe coegnHeHue He obpabaTbiBaeT

/stream Telnet-onumn 1 MoXKeT NCNONB30BaTbLCA ANA NOAKAOYEHMA K NOPTAM, HAa KOTOPbIX 3any-
LeHbl nporpammbl KonuposaHua UNIX-to-UNIX (UUCP) nnbo apyrve npoTOKObI, HE B-
naowmecs Telnet-npoTokonamu.

Juser OnpegendaeTt uma Nonb3oBaTena gnAa exoga Ha SSH-cepsep.
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KomaHObI pexcuma 2106aab6Hol KOHGuU2ypayuu

3anpoc KOMaHAHOM CTPOKM B pexkmme rnobanbHoM KOHGUIypauum MmeeT caeayowmii Bua,:
console (confiqg) #

Tabnnua 46 — KomaHabl ynpaBaeHWs CUCTEMOM B perKMMe rnobanbHOM KOHPUrypaLmm

3HayeHue/3HayeHue .
KomaHoa Aelicmeue
o ymon4aHuio

hostname name name: (1..160) KomaHgza cnyxuTt ana 3aaHus ceTeBoro MMeHM YCTPOMCTBA.

no hostname CMMBO/I0B/- BepHyTb ceTeBoe MMA YCTPOIMCTBA B 3HAYEHNE MO YMOSYAHUIO.

service tasks-utilization PaspewnTb yCTPOMCTBY NPOrPaMMHO U3MEPATb YPOBEHb 3arpy3Ku
pPecypcoB LEeHTPaNbHOIO NpoLeccopa KOMMYTaTopa 417 KaxAoro
CUCTEMHOTO npoLiecca.

- — -/BKAtOYEHO —

no service tasks-utilization 3anpeTuTb YCTPOWCTBY MPOrPAaMMHO M3MEPATb YPOBEHb 3arpy3ku
pPecypcoB LEeHTPaNbHOIo NpoL.eccopa KOMMyTaTopa ANA KaK4oro
CUCTEMHOrO npouecca.

service cpu-utilization Pa3pewnTb yCTPOMCTBY NPOrPaMMHO U3MEePATb YPOBEHb 3arpy3Ku
PecypcoB LLEHTPaNbHOrO NpoL,eccopa KOMMyTaTopa.

- — -/BKAtOYEHO -

no service cpu-utilization 3anpeTnTb YCTPOMCTBY NPOrPaMMHO U3MEPATb YPOBEHb 3arpysKku
PecypcoB LLEHTPaNbHOrO NpoLEeccopa KOMMyTaTopa.

service cpu-input-rate Pa3pewnTb ycTponcTBy NPOrpamMMHO M3MEPATb CKOPOCTb BXOAA-
LLMX KagpoB, 06pabaTbiBaeMblX LLEHTPAIbHbIM NPOLECCOPOM KOM-
myTaTopa.

-/BKAtOYEHO

no service cpu-input-rate

3anpeTuTb YCTPOMCTBY NPOrPaMmMHO U3MEPATb CKOPOCTb BXOAALLMX
Kagpos, o6pabaTbiBaeMbix LLeHTPaIbHbIM NPOLECCOPOM KOMMYTa-
Topa.

service cpu-rate-limits traffic
pps

no service cpu-rate-limits
traffic

traffic: (http, telnet,
ssh, snmp, ip, link-local,
arp, arp-inspection,
stp-bpdu, routing,
ip-options, other-bpdu,
dhcp-snooping,
igmp-snooping,
mld-snooping, sflow,
ace, ip-error, other,
vrrp, multicast-routing,
multicast-rpf-fail, tcp-

YctaHoBKa Ha CPU orpaHuyeHua CKOPOCTM BXOAALWMX KagpoB AnA
onpeaeneHHoro Tuna Tpadpuka.
- pps — NAKeTOB B CEKYHAY.

V Peanusyert ¢pyHKumio CoPP (Control plane protection).

BoccTaHaB/MBaET 3HaYeHWe pps Mo YMONYAHUIO ANA OnpeseneH-
Horo TpaduKa.

syn);
pps: 8..2048

service password-recovery PaspewnTb BOCCTaHOB/MEHWE MApPONsA 4Yepe3 3arpy3ouHoe MeHHo

«password recovery procedure» ¢ coxpaHeHnem KoHbUrypauuu.
no service password-recovery /enabled Pa3pelnTb BOCCTAaHOBAEHWE MAPONsA 4Yepes 3arpy3o4HOe MEHH0

«password recovery procedure» c yaaneHmem KoHOUrypauuu.
link-flap prevention enable BKAtounTb NpegoTepalieHme GaannuHra IMHKa.
link-flap prevention disable /enabled OTKNOYUTL NpeaoTBpaLleHne GaannumHra IMHKa.
service mirror-configuration Co34aBaTb pe3epBHYHO KOMUIO TEKYLLEN KOHPUrypaumm.
no service -/enabled OTKNOYUTL KONUPOBaHWUE TeKyLLEe KoHbUTypauuu.

mirror-configuration
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cpu threshold index index inter-
val relation value [flap-interval
[severity level]
[notify {enable | disable}] [re-
covery-notify {enable | disa-

flap_interval]

ble}]

no cpu threshold index index

index:
(0..4294967295);
interval: (5sec, 1min,
5min);
relation: (greater-than,
greater-or-equal, less-
than, less-or-equal,
equal-to, not-equal-to);
value: (0..100) npoueH-
TOB;
flap_interval:
(0..100)/0 npoueHTOB;
severity: (emerg, alert,
crit, err, warning, no-
tice, info, debug)/alert

3apatb nopor gas 3arpysku CPU.

- index — NpPou3BO/IbHbIN MHAEKC NOPOra;

- interval — nHTepBan namepeHua 3arpyskun CPU. 3HaueHme 3a-
rpy3ku CPU 3a 3TOT MHTEpBan byaeT cpaBHUBATLCA C NOPOrOBbLIM;
- relation — oTHoWeHMe mexKay 3arpyskolt CPU 1 noporosbim 3Ha-
YeHnem, Heobxoanmoe ana cpabaTbiBaHMA NOPOra;

- value — 3Ha4yeHWe Nopora;

- flap_interval — 3HaueHue, onpeaenstoLLee MOMEHT BOCCTAHOB-
NleHnn nopora nocne cpabaTbiBaHUS;

- severity — ypOBeHb Ba)*HOCTW TPanos A/1a 3TOro nopora;

- notify — BK/toUYaeT/oTKOYAET OTNPABKY TPanos o cpabaTbiBa-
HUK nopora;

- recovery-notify — Bk/ito4aeT/0TKAlOYaET OTNPABKY TPANos O BOC-
CTaHOBNEHWM Nopora.

Y4anuTb Nopor ¢ 3aaHHbIM UHAEKCOM.

memory threshold index in-
dex relation value [flap-in-
terval flap_interval] [sever-
ity /level] [notify {enable |
disable}] [recovery-notify
{enable | disable}]

no memory threshold index
index

index:
(0..4294967295);
relation: (greater-than,
greater-or-equal, less-
than, less-or-equal,

equal-to, not-equal-to);
value: (0..100) npoueH-

TOB;

flap_interval:

(0..100)/0 npoueHTOB;
severity: (emerg, alert,
crit, err, warning, no-
tice, info, debug)/alert

3agatb nopor ans obvema ceobogHoM namaTv RAM.

- index — NPOW3BO/bHbIN MHAEKC NOPOra;

- relation — oTHOWeEHME MeXKay 06bemom cBO6OAHON NaMATU U
NnoporoebiM 3HayeHnem, Heobxogumoe ans cpabaTbiBaHMA NO-
pora;

- value — 3Ha4eHune nopora;

- flap_interval — 3Ha4yeHue, onpeaensaioLLee MOMEHT BOCCTaHOB-
NleHnA nopora nocne cpabaTbiBaHUA;

- severity — ypOBeHb Ba)KHOCTU TPanoB A/a 3TOro nopora;

- notify — BKAto4aeT/oTKAKO4aET OTNpaBKy Tpanos o cpabaTbiBa-
HWK Nopora;

- recovery-notify — BkilouaeT/oTKAOYaET OTNPABKY TPanos O BOC-
CTaHOBNEHMM Nopora.

Y4anuTb NOpor ¢ 3afaHHbIM UHAEKCOM.

sensor threshold fan
fan_num unit-id unit_id in-
dex index relation value
[flap-interval flap_interval]
[severity level] [notify {ena-
ble | disable}] [recovery-
notify {enable | disable}]

no sensor threshold fan
fan_num unit-id unit_id in-
dex index

fan_num: (1..63);
unit_id: (1..8);
index:
(0..4294967295);
relation: (greater-than,
greater-or-equal, less-
than, less-or-equal,
equal-to, not-equal-to);
value: (0..1000000000)
060p0oTOB/MUH;
flap_interval:
(0..1000000000)/0
060pOTOB/MUH;
severity: (emerg, alert,
crit, err, warning, no-
tice, info, debug)/alert

3apaTb Nopor ANA AaTYMKa CKOPOCTU BPaLLEHUA BEHTUAATOPA.

- fan_num — Homep BEHTUNATOPA;

- unit_id — Homep IOHWUTA, Ha KOTOPOM HAXOAMUTCA BEHTUNATOP;

- index — NPOU3BONbHbIN MHAEKC NOPOra;

- relation — OTHOLUEHME MEMXKAY CKOPOCTbIO BPALLEHWUS BEHTUNSA-
TOpa M NOPOroBbIM 3HaYeHMeM, Heobxoanmoe aaa cpabaTbiBaHUA
nopora;

- value — 3Ha4yeHuWe Nopora;

- flap_interval — 3HayeHue, onpegensaoLLee MOMEHT BOCCTAHOB-
NeHnA nopora nocne cpabatbiBaHus;

- severity — ypOBeHb Ba)*XHOCTU TPANoB A/1a 3TOro nopora;

- notify — BK/IlOYaeT/OTKNIO4AET OTNPaBKY Tpanos o cpabaTbiBa-
HWKW Nopora;

- recovery-notify — BK/louaeT/oTK/IIO4aET OTNPaABKY TPanos O BOC-
CTaHOBNEHMM Nopora.

YaanuTb NOpor ¢ 3a4aHHbIM UHAEKCOM ANA BeHTUAATopa fan_num
Ha IoHUTe unit_id.

sensor threshold thermal-

sensor sensor_num unit-id

unit_id index index relation
value [flap-interval flap_in-
terval] [severity level] [no-

tify {enable | disable}] [re-

covery-notify {enable | dis-
able}]

no sensor threshold ther-
mal-sensor sensor_num
unit-id unit_id index index

sensor_num: (1..63);
unit_id: (1..8);
index:
(0..4294967295);
relation: (greater-than,
greater-or-equal, less-
than, less-or-equal,
equal-to, not-equal-to);
value: (-1000000000..
1000000000) °C;
flap_interval:
(0..1000000000)/0 °C;
severity: (emerg, alert,
crit, err, warning, no-
tice, info, debug)/alert

3afaTb Nopor oNA AaTyMKa TeMnepaTypbl.

- sensor_num — HOMep TePMOLaTUMKa;

- unit_id — Homep tOHMTa, Ha KOTOPOM HaXOAMTCA TePMOAATUMK;

- index — Npoun3BO/IbHbINA MHAEKC NOPOra;

- relation — oTHoOLWeHWeE MeXAay TeMNepaTypoi U NOPOroBbIM 3Ha-
YeHuem, Heobxoanmoe ana cpabaTbiBaHWA NOPOra;

- value — 3HayeHuWe nopora;

- flap_interval — 3HaueHune, onpeaenstoLee MOMEHT BOCCTAHOB-
NeHunn nopora nocne cpabaTbiBaHuUs;

- severity — ypOBeHb BaXHOCTU TPanoB ANS 3TOro Nopora;

- notify — BktoYaeT/oOTK/IIOYAET OTNPABKY TPanos o cpabatbisa-
HWUW nopora;

- recovery-notify — BK/louaeT/oTK/lO4aET OTNPABKY TPanos O BOC-
CTaHOB/IEHMM Nopora.

YAanuTb Nopor ¢ 3a4aHHbIM UHAEKCOM A1 TepmogaTymKa sen-
SOr_num Ha oHuTe unit_id.
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storage threshold index in-
dex interval relation value
[flap-interval flap_interval]
[severity level] [notify {ena-
ble | disable}] [recovery-
notify {enable | disable}]

no storage threshold index
index

index:
(0..4294967295);
relation: (greater-than,
greater-or-equal, less-
than, less-or-equal,
equal-to, not-equal-to);
value: (0..100) npoueH-
TOB;
interval: (0..100)/0
NPOLEHTOB;
severity: (emerg, alert,
crit, err, warning, no-
tice, info, debug)/alert;

3agatb nopor ans obvema cBobogHOM NamaTh Ha M3Y.

- index — NPOW3BO/IbHBIN MHAEKC NOPOra;

- relation — oTHoOWeEHMeE meay ob6bema cBO6OAHOM NamATN U Mo-
pPOroBbiM 3HaYeHUeM, Heobxoanmoe A cpabaTtbiBaHWA NOPOra;

- value — 3Ha4eHue nopora;

- flap_interval — 3Ha4YeHue, onpeaenstoLLee MOMEHT BOCCTaHOB-
NleHWA nopora nocne cpabaTbiBaHUsA;

- severity — ypOBeHb Ba)*KHOCTU TPanoB A/a 3TOro nopora;

- notify — BK/Il04aeT/OTKNIOYAET OTNPaBKY Tpanos o cpabaTbisa-
HWW Nopora;

- recovery-notify — BK/lOuaeT/oTK/lO4aET OTNPaBKY TPanoB O BOC-
CTQHOBNEHMM Nopora.

Y4anuTb NOpor ¢ 3aaHHbIM UHAEKCOM.

reset-button {enable | disable
| reset-only}

-/enable

HacTpolika peakuyu KommyTaTopa Ha HaxaTve KHOMNKK F.

- enable — npu HaXXaTUK Ha KHOMKY A/UTEeNbHOCTbIO MeHee 10 cek,
NpoOUCXoAuT nepesarpyska yCTPOMCTBA; NPU HaXXaTUM Ha KHOMKY
AnutenbHocTbio 6onee 10 cek, nponcxoamT cbpoc ycTponcTea A0
3aBO/CKOMN KOHOUIypaumm;

- disable — He pearnpoBaTb (OTKtOYEHA);

- reset-only — To/1bKO Nepesarpyska.

system forwarding resources
mode {mid-I3-mid-12 | min-I3-
max-12}

mode:
mid-13-mid-I2,
min-13-max-12/
mid-13-mid-I2

YcTaHOBUTb
mid-I13-mid-12:
- 06bem Tabanubl MAC po 128K aapecos;
- 06bem Tabanupl FIB ao 288K mappyTos;
- 06bem Tabaumubl ARP oo 64K 3anuceit.
min-I13-max-12:
- 06bem Tabanubl MAC po 256K agpecos;
- 06bem Tabanupl FIB ao 16K mapipyTos;
- 06bem Tabanupbl ARP go 96K 3anucei.
’ | KomaHaa noapep)kaHa Tonbko Ha MES5410-48 wu
o MES5500-32.

peXum pacnpegeneHus  annapartHbiX  Pecypcos

’ | HacTpoiika BCTYNUT B cMAy TONbKO Nocae nepesarpysku
N ycTpoiicTBa.

no system forwarding
resources

YCTaHOBUTb pexum pacnpeneneHna annapaTtHbIX pecypcoB no
YMON4aHUIO.

5.5 KomaHpApbl gna HaCTPOiKM NapameTpoB ANA 3agaHUA naponen

[aHHbIN KOMMNIEKC KOMaHA NpeaHasHavyeH Ans 3a4aHMA MUHUMANbHOW CNIOXKHOCTU Napois, a TaKke
AN19 3a,aH1SA BPEMEHM AENCTBMA Naposs.

KomaHObI pexcuma 210baabHol KOHuU2ypayuu

3anpoc KoOMaHAHOW CTPOKM B pexkunme rnobanbHoi KOHOUTypaumum MMeeT cieayowmii Bua;

console (config) #

Tabnnua 47 — KomaHabl ynpaBaeHUs cucteMomn B pexkmme rnobasnbHoM KOHPUrypaumum

KomaHda

3HayeHue/3HayeHue
no yMmon4aHuo

Aelicmeue

passwords aging age

no passwords aging

age: (0..365)/180 aHeit

3apaer BpeEMA XKU3HU naponel‘z’l. Mo ucreyeHnn 3a4aHHOroO CPokKa
6y,u,eT npeanoxKeHo CMeHUTb Napob. 3HauveHune 0 rOBOPUT O TOM,
4YTO BpEMA XKU3HU naponeﬁ He 3a4aHOo.

BoccTaHaBimMBaeT 3HavYeHMe No YMOTHAHUIO.

passwords complexity enable

no passwords complexity
enable

-/BbIKNOYEHO

BkatouaeT orpaHuyeHve Ha popmat napons.

BbIktouaeT orpaHuyeHue Ha dopmat napons.
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HELTEX

passwords complexity
min-classes value

BK/toyaeT orpaHuyeHue, 3ajatoliee MUHUMANAbHOE KOJIMYECTBO
KN1acCOB CMMBO/IOB (CTPOYHble BYKBbI, 3arnaBHble BYKBbl, UUdpbI,

value: (0..4)/3 CUMBOIbI).

no passwords complexity
min-classes

BoccTaHaBnvBaeT 3HavYeHMe No YMOYAHMUIO.

passwords complexity
min-length value

BK/ItOYaEeT OrpaHUYeHne Ha MMHUMANbHYIO AJIMHY Napons.

value: (0..64)/8

no passwords complexity
min-length

BocctaHaBnmBaeT 3HayeHue no YMONYaHULO.

passwords complexity
no-repeat number

BkatouaeT orpaHuyeHue, 3ajatroliee MaKCMMaJbHOE KONYECTBO
nocnenosaTe/ibHO NOBTOPAKOWMXCA CUMBO1I0B B HOBOM Mapone.

- number: (0..16)/3
no passwords complexity

no-repeat

BoccTaHaBnvBaeT 3HavYeHMe No YMOYAHUIO.

passwords complexity 3anpewaeT NnpM CMeHe Mapo/is UCMO/b30BaTh B KayecTBe HOBOMO

not-current cTapbli.
- -/enabled —
no passwords complexity Pa3speluaeT MCNONb30BaTh CTapblii Naposib NMPU CMEHE.
not-current
passwords complexity 3anpeLlaeT UCNO/b30BaTh B KAY€CTBE Napoaa UMA NoAb3oBaTeNs.
not-username
- -/enabled
no passwords complexity Pa3speluaeT MCNO/b30BaTh B KaYeCTBE Napoia MMA NONb30BaTeN .
not-username
passwords lockout value 3afaeT orpaHUYeHme Ha KOMYeCTBO HeBEPHbIX MOMbITOK BXOAa Ha
| KommyTaTop. Mocne nocneaHein HenpasuUAbHOM NOMbITKA BBECTU
value:

Nnaposb NO/sib30BaTeENb 6.10KM pyeTca.

(1..5)/BbIKNtOYEHO

no passwords lockout BbIkntoyaeT orpaHNYeHne Ha KONNMYeCTBO HEBEPHbIX MOMbITOK BXO-

aa.

Tabnvua 48 — KomaHapl ynpaBaeHua cuctemon B pexkume Privileged EXEC

3HayeHue/3HayeHue
110 yMOAYAHUIO

KomaHoa Aelicmeue

show passwords configuration - OtobparkaeT MHGoOpmMaLMIo 06 OrpaHUYEHUAX Ha MAPONW.

PasbnokupyeT nonb3osatensi, 3a6/OKMPOBAHHOIO NOC/AEe Heyaau-
HbIX MOMbITOK BXOAa Ha KOMMyTaTOp.

set username name active name: (1..20) cumBosos

5.6 Pa6ora c pamtnamm

5.6.1 OnucaHue apeymeHmos KOMaHO
Mpun ocyuwecTeBneHmMn onepaumn Hag dannamm, B KauecTBe apryMeHTOB KOMaHS, BbICTYNatoT agpeca
URL - onpegennTenn MeCToHaxoXaeHUA pecypca. OnucaHue Ka4YeBbIX CnoB, WCMNOJZIb3yeMbIX B

onepauusx, npmMseaeHo B Tabauue 49.

Tabaumua 49 — CNUCOK KAKOYEBbIX C/IOB U UX ONMcaHue

Knrouesoe cnoeo OnucaHue

McxoaHbli agpec A agpec Mecta HasHauyeHUa AN SHeProHe3aBMCcMMON NamaTH. JHeproHesasu-
CMMan NaMATb UCMONb3yeTCA Mo YMoaYaHuio, ecamn agpec URL onpeaeneH 6e3 npedukca (npeduk-
camu snstoTes: flash:, tftp:, scp:...).

flash://

running-config daiin TekyLLelt KoHoUrypaumm.

mirror-config Konusa dalina Tekywiein KoHourypaumm.

startup-config daiin nepBoHaYaNbHOM KOHOUTYypaLuu.

active-image daiin ¢ aKTMBHbIM 06pasom.

inactive-image daiin c HeaKTMBHLIM 06pasoMm.
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HELTEX

tftp://

UcxopHbI agpec unm agpec mecta HasHadyeHua ana TFTP-cepsepa.
CuHTakcuc: tftp://host[:port]/[directory/] filename [ vrf vrf_name]
- host — IPv4-agpec unm ceTeBoe MMs YCTPOMCTBA;

- port — NopT Ha3Ha4YeHus;

- directory — katanor;

- filename — uma daina;

- vrf_name — Ha3BaHue vrf.

V Ecam vrf He ucnonb3yeTca, KomaHay vrf name mMmoXHo He YKa3blBaTb.

sftp://

UcxogHbI agpec unu agpec mecta HasHayeHua ana SSH-cepsepa.

Cuntakcuc: sftp://[username:[password]@]host[:port][directory/]/filename [ vrf vrf_name]
- username — VUMA NOJ1Ib30BaTENS;

- password — napoab Noab30BaTeNs;

- host — IPv4-agpec unum ceTeBoe MMA YCTPOMCTBa;

- port — NopT Ha3Ha4YeHus;

- directory — katanor;

- filename — vms daiina;

- vrf_name — Ha3BaHue vrf.

http://

UcxopHbIV agpec unv agpec mecta HazHadeHusa ana HTTP-cepeepa.
CuHtakcuc: http://host[:port]/filename [ vrf vrf_name ]

- host — IP-agpec nnu ceteBoe MMA YCTPOMCTBA;

- port — NOPT Ha3Ha4YeHwus;

- filename — vma ¢anna;

- vrf_name — Ha3BaHwe vrf.

scp://

UcxogHbI agpec unm agpec mecta HasHadyeHua ana SSH-cepsepa.

CuHtakcuc: scp://[username[:password]@]host[:port]/[directory/] filename [ vrf vrf_name]
- username — UMA NoJsib30BaTeNsA;

- password — napoab Nosb30BaTeNs;

- host — IPv4-agpec unu ceTeBoe MMA YCTPOMCTBA;

- directory — katanor;

- filename — vma ¢anna;

- vrf_name — Ha3BaHue vrf.

logging

daiin c uctoprein KomaHa,

IPv6-appec UCTOYHMKA [0/MKEH YKasbiBaTbCA B KBaApaTHbIX CKO6Kax B ¢opmare

. DXOXOOCGXXXX XXX

5.6.2 KomaHObI na pabomeli ¢ paiinamu

3anpoc KomaHAHOM cTpPoku B pexxunme Privileged EXEC nmeet cnegyownin Bua;:

console#

Tabnunua 50 — KomaHabl ans paboTbl ¢ pannamm B pexkmme Privileged EXEC

KomaHda

3Ha4yeHue/3HayeHue

Aeiicmeue
0 yMon4YaHuro

copy source_url
destination_url

KonvposaHue ¢aiina U3 MecTonoNoKeHNA UCTOYHUKA B MeCTONo-
NOXeHue HasHayeHun.
- source_url — mecTononoxexue konvpyemoro daiina;

- destination_url — appec mecTa HasHayeHus, Kyaa ¢ain byaeT cko-
source_url: (1..160)

NUpPOBaH.
- CUMBOJIOB; "
copy source_url {running- . KonuposaHue dalina KoHbUrypaunm c cepsepa B TEKYLLYIO KOHPU-
. R N destination_url: (1..160)
-config| candidate-config} - rypaumio.
: - CMMBO/IOB; -
copy running-config CoxpaHeHue TeKyLLeh KoHbUrypauumn Ha cepeepe.
destination_url
copy startup-config CoxpaHeHue NepBOHaYanbHOM KOHGUIypaLmm Ha cepBepe.
destination_url
copy running-config i CoxpaHeHue TekyLen KOHOUTYpPaLUKN B NepBOHaYaIbHYH KOHOUIY-
startup-config pauuio.
Ethernet-kommymamopei cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312, 113

MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,

MES5500-32




HELTEX

copy running-config file

CoxpaHeHue TeKyuwelh KoHOUrypauuu B 3a[aHHbIMA pe3epBHbIA
daiin KoHdpuUrypaumm.

copy startup-config file

CoxpaHeHue nepBOHaYaNbHOM KOHPUrypaLmm B 3a4aHHbIN pe3eps-
HbI $ainn KoHOUTrypaumm.

delete candidate-config

YpnaneHnue ¢aina KaHoUMAAT-KOHPUrypaLmm.

boot config source_url

KonupoBaHue ¢aiina KoHdurypauum c cepsepa B ¢palin nepsoHa-
YanbHOM KOHOUTypaumm.

dir [flash:path | dir_name]

OTobpaxkaeT cnUcoK GaiioB B yKasaHHOM KaTasore.

more {flash:file |
startup-config |
running-config |
mirror-config | active-image
| inactive-image | logging |

file}

file: (1..160) cumsonos

OTobparkaeT cogeprmMmoe daiina.

- startup-config — oTobpakaer cogepkmmoe daitna nepsoHayab-
HOM KOHUrypaumu;

- running-config — oTobparkaeT cogepRknumoe paiina TeKyLWEen KoH-
durypauuu;

- flash: — oTo6parkaeT paitnbl ¢ Pnew-namaTv ycTPoOACTBa;

- mirror-config — oTobparkaeT cogeprmmoe daina Tekyllel KoH-
durypaumum ¢ 3epkana;

- active-image — oTobpakaeT Bepcuto Tekyuiero dpaiina obpasa Mo.
- inactive-image — oTobparkaeT Bepcuo HeaKTUBHOro dalina o6-
pa3a MO0.

- logging — oTobpaxkaeT cogepkunmoe daina xypHana.

- file — uma daiina.

’ daiinbl otobpaxkarotca B popmare ASCII.
.

delete ur/

Ypanenue daiina.

delete startup-config

Yaanenus davina nepBoHavanbHON KOHGUIypaumu.

boot system source_url

KonuposaHue daitna NO c cepepa B HEAKTUBHYIO 061aCTb NaMATH
Ha mecTo pesepsBHoro MMO.

boot system inactive-image

3arpysuTbca ¢ HeakTMBHOro obpasa MO.

show {startup-config |
running-config | candidate-
config} [brief | detailed |
interfaces

{gigabitethernet gi_port |
tengigabitethernet te_port |
twentyfivegigabitethernet
twe_port |
hundredgigabitethernet
hu_port | oob | port-channel
group | vlan vian_id | tunnel
tunnel_id | loopback
loopback_id}]

gi_port: (1..8/0/1..48);
te_port: (1..8/0/1..48);
twe_port: (1..8/0/1..120);
hu_port: (1..8/0/1..32);
group: (1..128);

vlan_id: (1..4094);
tunnel_id: (1..16);
loopback_id: (1..64)

OTobparkaeT cogepxumoe darina nepBoHavabHON KOHPUrypaLmm
(startup-config) unu Tekywweit KoHourypauum (running-config).

- interfaces — KoHbUrypauua nHTepdericoB KommyTaTopa - dusnye-
CKux MHTepdeicos, rpynn uHtepoericos (port-channel), VLAN-uH-
Tepoelicos, oob-nopTta, UHTepdelica 3aMblkaHUA Ha cebs, TyHHe-
nen.

Cnegpytouwme onuum AOCTYNHbI NPU BbIBOAE TEKYLLENW KOHPUrypa-
unu:

- brief — BbIBOA KOHPUrYypaLmmn 6e3 ABOMYHBIX AaHHbIX, HANpUMep,
SSH u SSL kntoyeint.

- detailed — BbIBOA, KOHOUIYpPALUN C BKIHOYEHUEM ABOUYHbIX AaH-
HbIX

show bootvar

MoKa3blBaeT akTUBHbIN alin cuctemHoro MO, KOTOPbIA YCTPONCTBO
3arpyyaert npu 3anycke.

write [memory]

CoxpaHeHue TeKywen KoHourypauum B ¢aiin nepBOHaYasbHOM
KOHdUrypaumm.

boot license source_url [unit
unit_id] [vrf vrf_name]

unit_id: (1..8);
vrf_name: (1..32)
cumBona

3arpy»KaeT Ha YCTPOMCTBO dain ANLLEH3UM.
- unit_id — Homep OHWUTA B CTEKE;
- vrf_name — ums BUPTyaNbHON 061aCTN MapLUpyTU3aLUM.

’ | daiinbl AMLEH3UN MOTYT 6bITb YCTaHOB/IEHbI Ha YCTPOW-
e CTBO ¢ posbto master u backup.

delete license [ word ] [unit
unit_id]

word: (1..160) cumsona;
unit_id: (1..8)

YaanaeT c ycTpoCTBa BCe YCTaHOBNAEHHbIE dalisibl INLLEH3NIA.
- word — ums daitna AMuUeH3nK, KOTopbI JOMKEH BbITb yaaneH;
- unit_id — Homep OHWUTA B CTEKe.

show license [unit unit_id]

unit_id: (1..8)

MoKa3biBaeT ycTaHOBNAEHHbIEe daliibl AULEH3UN.
- unit_id — Homep tOHWTa B CTEKe.

rename url new_url

url, new_url: (1..160)
CMMBOJ/I0B

MN3meHeHne umeHu daiina.
- url — Tekywee umsa daiina;
- new-url — HoBoe nma daiina.

Cepsep TFTP He moKeT ObiTb agpecom MCTOYHMKOM U aApecom HasHauyeHus ANA OaHOM
| KOMaHAbl KONMPOBaHMA.
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HELTEX

[pumepbl UC016308AHUS KOMAHO

Yaanutb ¢ain test N3 sHeproHesaBUCMMON NamATH:

console# delete flash:test

Delete flash:test?

[confirm]

Pe3yanaT BbIMOJIHEHNA KOMaHAbI: Nocse nogreBepXaAeHunAa ¢a17|n 6y,D,ET yYAaneH.

KomaHOb! pexcuma 2106aa6HOU KOHU2ypayuu

3anpoc KOMaHAHOW CTPOKM B peXKMMe r106anbHOM KOHPUTypaumum MMeeT cieayowmin Bua;

console (confiqg) #

Tabanuya 51 — KomaHabl ansa paboTbl ¢ pannamm B pexkmme rnobanbHOM KOHGUrypauum

KomaHoa

3Ha4yeHue/3HayeHue
110 yMOAYAHUIO

Aelicmeue

ip tftp source-vrf vrf_name

no ip tftp source-vrf

vrf_name: (1..32)
CMMBOJI0B

MNepeBos cuctembl KonuposaHua Yyepes TFTP B onpeaeneHHbin VRF.
- vrf_name — vma BUPTYanbHON 061acTU MapLIpyTU3aLUK.

MepeBoa, cuctemol KonuposaHua Yepes TFTP 8 VRF no ymonyanuio.

5.6.3 KomaHObI 0n1a pe3epsupoeaHus KOHgu2ypayuu

B [OaHHOM pasgene onucaHbl KOMaHApbl, NpeAHasHayYeHHble AN HACTPOWMKWM pe3epBMPOBaHMSA
KOHdUrypaLmm no TaiMmepy MAn NPU COXpaHeHUn TekyLwen KoHPurypaumm Ha flash-Hakonutene.

KomaHObI pexcuma 2106aab6Hol KOHGuU2ypayuu

3anpoc KOMaHAHOW CTPOKM B pexXunme rnobanbHoin KoOHOUrypauum MMeeT cieayowmnii Bua;

console (confiqg) #

Tabnuua 52 — KomaHabl ynpaBaeHua cMCTEMOM B pexkume rnobanbHOM KoHUrypauum

KomaHoa

3HayeHue/3HayeHue
110 yMOAYAHUIO

Aelicmeue

backup server server format

no backup server

server: (1..22) cumBonos

YKasaHue cepBepa, Ha KOTopblit ByaeT NpoM3BOANUTLCA pe3epBUpo-
BaHMe KOHOUIypaumm.

CTtpoka B popmare:

«tftp:// XXX XXX XXX XXX »

«scp://[[username][:[password]]]host»
«sftp://[[username][:[password]]]host»

YpaneHue cepsepa ANA pe3epBMpOBaHUS.

backup server server port port [
vrf vrf_name]

no backup server [ vrf vrf_name

]

server: (1..22)
CUMBOJIOB,
port: (0..65535)/nopt no
YMONYAHUIO
(tftp — 69, scp u sftp —
22)

YKasaHue cepBepa, Ha KOTopblit ByaeT Npon3BOAUTLCA pe3epBUpPoO-
BaHWe KOHOUIrypaLumu.

- server — cTpoKa B popmate «tftp://XXX. XXX XXX.XXX»,
«scp://username:password @XXX. XXX.XXX.XXX» un
«sftp://username:password @XXX.XXX. XXX.XXX»

- vrf_name — uma BUPTyanbHON 061aCTN MapLUpyTU3aLUMN.

YpaneHue cepBepa Ans pe3epBupoBaHua.

backup path path

no backup path

path: (1..128) cumsonos

YKasaHue nyTM pacnonoxeHua danna Ha cepsBepe U npedpukca
darina. Mpu coxpaHeHnn K npedukcy byaer fob6aBNATLCA TeKyLLan
JaTa v Bpems B dopmaTe rrrrMmasy4mmcc.

YpaneHue nytm ans pesepsupoBaHus.

backup history enable

-/BbIK/IIOYEHO

BKAOUMTbL COXpaHeHne NCTOPUK pe3epBHbIX KOMWN.
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HELTEX

no backup history enable OTKNIIOYNTb COXPaAHEHUE UCTOPUM PE3EPBHbBIX KOMUN.

YKaszaHMe NpoMeXKyTKa BpemeHu, Mo UcTeyeHun KoToporo byaer

backup time-period timer timer:
OCYLLECTBAATLCA aBTOMATUYECKOe Pe3epBMPOBaHME KOHPUTYpPaLMM.
- - (1..35791394)/720 muH
no backup time-period BoccTaHaBMBaeT 3HaYeHME N0 YMONYAHUIO
backup auto BkAtoyeHne aBTOMaTUYECKOro pe3epBUPOBaAHNA KOHOUIYpaLUK.
-/BbIK/IIOYEHO
no backup auto YcTaHOBKa 3Ha4YeHMA N0 YMONYAHUIO.
. BkntoyeHne pesepBMPOBaHMA KOHOUIypauum nNpu COXPaHEeHUU
backup write-memory pesepsnp purypau, P P
-/BbIKAOYEHO nosb3oBaTenem KoHourypaumm Ha flash-Hakonutens.
no backup write-memory YcTaHOBKa 3HaYeHMUA N0 YMOYAHUIO.

HacTpolika BO3MOXKHOCTM ncrnosb3oBaHus USB-nopTta kKommyTaTopa.
usb {enable/disable} -/enable - enable — ucnonb3osaHme USB-nopTa paspeLueHo;
- disable — ucnonb3osave USB-nopTa 3anpeLyeHo.

Tabnunua 53 — KomaHabl ynpaBneHus cuctemon B pexkmme Privileged EXEC

Komanda 3HayeHue/3HayeHue Neiicmeue
no ymon4aHuio
show backup ) OTobpakaeT MHGOPMALMIO O HACTPOMKax pe3epBMPOBaHUA KOH-
durypauum
show backup history ) OTobparkaeT UCTOPMIO YCMELLHO COXPAaHEHHbIX HA cepBep KOHPU-
rypauum.

5.6.4 KomaHObI 0n1a pabomesl kKaHOUdam-KoHgpu2ypayuu

B AaHHOM pasaene onvcaHbl KOMaHAbl, NpegHasHauveHHble Ana paboTbl ¢ KaHAMAAT-KOHOUTypauun
un rollback-Taiimepom.

B cucteme cyuwectByeT HecKoNbko Tunos KoHourypaumin: CANDIDATE — pepaktupyemas
KoHourypauma. RUNNING — peicrteytowan kKoHourypaumsa. MNog ynpasneHuem 3Toit KoHGUrypaumm ysen
goctyna paboTtaeT B gaHHbI MmomeHT. BACKUP — XxpaHWUT AeiCTBOBaHHYlO paHee KOHuUrypauuio wu
NCNONb3yeTca ANA OTMEHbI NPUMEHEHNA KOHPUrypaLmm.

[na Toro 4to6bl BHECEHHble B KOHOUIypaLMilO M3MEHEHWA BCTYMWAM B CWAY, AOMXKHA ObiTb
BbINOJIHEHA Onepaums NpUMeHeHUs KoHdurypauum commit. Mpn aTom pencreyrowaa KoHouUrypaumsa
ctaHoBuTcA pesepBHoi, a RUNNING konupyetca B8 BACKUP. [1na 0oTMeHbl BHECEHHbIX MU3MEHEHWI NO KaKoWn-
nmbo npmnunHe ncnonbsyetca onepayms rollback.

Ona noaTeepKAeHUA KOPPEKTHOCTU NPUMEHEHHOW KOHpUrypaumm oT onepaTopa Tpebyetcs BBOA
KOMaHAbl noATtBep:kaeHuA confirm, ecnu noaTeBepKaeHWe He MOCTYNUT B TedeHue AencTsuA Talimepa
noATBEPXKAEHUA (MO YMOMYAHUIO YCTAHOB/IEHO 5 MMHYT), TO KOHPUrypauus ycTpoicTBa aBTOMATUYECKU
BEPHETCA K COCTOAHUIO, KOTOpOe HbIN0 A0 BBOAA NOC/AeHEN KOMaHAbI commit.

3anpoc KomaHAHoOM cTpoku B pexmme Privileged EXEC umeeT cnegytowmii Bua;:
console#

Tabnnua 54 — KomaHabl gnsa pabotbl ¢ pannamm B pexkmme Privileged EXEC

3HayeHue/3HayeHue .
KomaHda Hlelicmeue
no ymoa4aHuro
show candidate-config status OTtobpakaeT MHOOpPMaALMIO O COCTOAHMM commit, Tamepa
rollback n cocTosHUM BNOKMPOBKM KaHAMAAT-KOHOUTYpaLUW.

KomaHObI pexcuma 2106aa6Hol KOHGuU2ypayuu

3anpoc KOMaHAHOW CTPOKM B peXnMe KaHAMAaT-KoHOUrypaunm uMmeeT cieayowmin Bua;

116 Ethernet-kommymamopesi cepuli MES2300-xx, MES3300-xx, MES35001-08P, MES3500I-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48, MES5500-32



HELTEX

console (config) #

Tabanuya 55 — KomaHabl ana paboTbl ¢ pannamm B pexxmume KaHanMaaT-KOHPUrypaumum

Komanda 3HavyeHue/3HayeHue Neiicmeue
no ymon4aHuro
commit [at] timer timer: MpumeHseT KoHbUrypaumio us candidate-config
(1...1200)/600 :
confirm MNoaTBepxaaeT npumeHeHne candidat-config, yaanset rollback
) Tanmep.

5.6.5 KomaHObI 0na asmomamuyecKko20 06HOB1eHUA U KOHgu2ypayuu

[Mpouecc asmomamu4yecko2o 0b6Ho8nEHUA

KommyTaTop 3anyckaeT npoLecc aBToMaTU4eckoro obHoBaeHun, basunpyowmiica Ha DHCP, ecnn oH
BK/OYEH U uma TeKkcToBoro ¢anna (DHCP-onuma 43, 125), copepskauiero mumsa obpasa MO, 6bino
npegocrtasneHo cepsepom DHCP.

Mpouecc aBTomaTUyeCcKoro 0B6HOBEHWNS COCTOMUT M3 cneayroumnx aTanos:

1. KommyTaTop 3arpyKaer TeKCTOBbIN dain 1 yMTaeT us Hero nmsa daina obpasa MO Ha TFTP-cep-
Bepe;

2. KommyTtaTop ckaumBaeT nepsblii 610K (512 6aiiT) obpasa MO c TFTP-cepBepa, B KOTOPOM CO-
aepxuntca sepcma MO;

3. KommyTaTtop cpaBHUBaeT Bepcuto daina obpasa MNO, nonyyeHHoro ¢ TFTP-cepBepa, c Bepcuei
aKTMBHOro obpasa MO KommyTaTopa. ECNM OHM OTAIMYAIOTCS, KOMMYTATOP 3arpykaeTt obpas MNO
¢ TFTP-cepBepa BMecTo HeaKTMBHOro ob6pasa N0 KommyTaTopa 1 genaeT AaHHbli 06pas akTUB-
HbIM;

4. Ecnm o6pas MO 6bin 3arpyeH, TO KOMMYTaTOp NepesarpyrKaercs.

[pouecc asmomamu4ecko20 KOHU2YypUpPosaHUs

KommyTaTop 3anycKaeT NpoLecc aBTOMaTUYECKOro KOHPUrypupoBaHus, 6asupytowmiica Ha DHCP,
NP BbINOJHEHUN CEeAYHOWMX YCAOBUIA:

— B KOHOUrypauum paspelleHo aBTOMaTMYeCKOe KOHOUIypupoBaHue;
— otBeT DHCP-cepBepa coaepxut IP-agpec TFTP-cepepa (DHCP-onuus 66) u uma daiina
KoHdurypaumum (DHCP-onuma 67) B dopmate ASCIL.

’ MonyuyeHHbIN pann KoHPUrypauum gobasnseTca K Tekywei (running) kKoHpurypauum.
-

KomaHObI pexcuma 2a0baab6Hol KOHuU2ypayuu

3anpoc KOMaHAHOM CTPOKM B pexkmme rnobanbHoOM KOHPUIypauum MMeeT cneayowmii Bua;
console (config) #

Tabnnuya 56 — KomaHabl ynpaBaeHus cuctemom B pexkmme rnobasnbHoM KOHPUrypaumnm

3HayeHue/3HayeHue
no ymoa4aHuro

KomaHoa Aelicmeue

boot host auto-config BK/loueHMe aBTOMATMYECKOM KoHduUrypauuu, H6asupytolierica Ha

-/BKIOYEHO DHCP.
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HELTEX

no boot host auto-config BbIkNtoueHMe aBTOMATUYECKON KoHoUrypaumm, 6asmpyroLeincs Ha
DHCP.
boot host auto-update Bk/itoueHne aBTOMaTtUyeckoro obHosnenusa MO, basupyrowerocs
Ha DHCP.
-/BK/IIOYEHO
no boot host auto-update BbIkNtoueHMe aBTOMaTU4Yeckoro obHosneHus MO, 6asupytollerocs
Ha DHCP.

KomaHOb1 pexcuma Privileged EXEC

3anpoc KomaHAHoM cTpoKu B pexkume Privileged EXEC nmeet cneayrowmin BuAa;
console#

Tabnnuya 57 — KomaHabl ynpasneHus cuctemon B pexkmme Privileged EXEC

3HaveHue/3Ha4yeHue "
KomaHoa / Aelicmeue
o ymon4arHuro

show boot MPOCMOTP HAcTPOEK aBTOMATUYECKOro O06HOBAEHUA U KOHdUrypa-
umu.

Mpumep KoHpUrypaumm ISC DHCP Server:

option image-filename code 125 = {

unsigned integer 32, #enterprise-number. MmeHTudMKATOP NPOM3BOOUTENS, BCerma pPabBeH
35265 (Eltex)

unsigned integer 8, #data-len. [nmMHa BCeX HAHHHX ONUMM. PaBHa IJIMHE CTPOKM sub-
option-data + 2.

unsigned integer 8, #sub-option-code. Kopm nomomnuuy, BCerma paBeH 1

unsigned integer 8, #sub-option-len. InuHa cTpoku sub-option-data
text #sub-option-data. Umsa TexcToBOTO Oarna, comepxamero uUMs
obpaza IIO

}i

host mes2124-test {

hardware ethernet a8:£f9:4b:85:a2:00; #mac-ampec xoMMyTaTopa

filename "mesXXX-test.cfg"; #VMS KOHOUTYpaLUVM KOMMYyTaTopa

option image-filename 35265 18 1 16 "mesXXX-40l.ros"; #1Ma TEKCTOBOTO
banna, comepxalmero mMsa obpasza 10

next-server 192.168.1.3; #IP-ampec TFTP cepsepa

fixed-address 192.168.1.36; #IP-ampec KoMMyTaTopa

5.7 HacTpo#Ka cuctemHOro BpemeHum

/":f' Mo ymonuaHMI0O aBTOMaTUYECKUIA Nepexos Ha NeTHee BPeMA OCYLLECTBAAETCA B COOTBET-
= cTBUM co cTaHAapTamu CLUA u EBponbl. B KoHduUrypauum moryTt 6biTb 3agaHbl Nto6ble gata
M Bpemsa ANna nepexoaa Ha fieTHee Bpema U o6paTHo.

KomaHObI pexcuma Privileged EXEC

3anpoc KomaHAHoOM cTpoku B pexmme Privileged EXEC umeeT cnegytowmii sua;:
console#

Tabnnua 58 — KomaHabl HACTPOMKM CUCTEMHOIO BpeMeHU B pexume Privileged EXEC

3HaveHue/3HavyeHue o
KomaHoa / Aelicmeue
no ymon4YaHuro
clock set hh:mm:ss day month hh: (0..23); PyyHasa ycTaHOBKa CWUCTEMHOrO BPEMeHM (KomMaHaa [AOCTynHa
year mm: (0..59); TO/IbKO ANA NPUBUIETMPOBAHHOIO NOAb30BaTeNs).
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HELTEX

ss: (0..59);
day: (1..31);
month: (Jan..Dec);
year: (2000..2037)

- hh —4acbl, MM — MUHYTbI, SS — CEKYHAbI;
- day — peHb; month — mecsau; year — rog,

show sntp configuration

vrf_name:(1..32)

MNMokKasbiBaeT KoHOUrypauuio npotokosa SNTP.

[ vrf {vrf_name | all}] CMMBO/IOB - vrf_name — vma BUPTYaNbHOM 061acTU MapLIpyTU3aLUM.
show sntp status vrf_name:(1..32) MoKasbiBaeT cTaTyc npoTokona SNTP.
[ vrf {vrf_name | all}] CMMBOOB - vrf_name — numa BUPTYyasibHOW 061acTh MapLLpyTU3aLmum

show ntp

MoKa3bIBaeT TEKYLLLEE COCTOAHME U CTAaTUCTUKY CYKObI NTP.

show ntp status

lMoKasbiBaeT cTaTyc NPOTOKONA CUHXPOHM3aumn BpemeHn NTP no
ceTu.

show ntp associations [ vrf
vrf_name | all ]

MNMokasbiBaeT MHPOpPMaLMIO O COriacoBaHMM ycTpoiicTea ¢ NTP-
cepBepamu U OAHOPaAHTOBbIMY Y3/1aMW.
- vrf_name — uma BupTyanbHol 061aCTU MapLIpyTU3aLNN.

show ntp statistics

MNoKa3blBaeT CTaTUCTUKY pa60TbI nNpoOTOKOAa.

KomaHOb1 pexcuma EXEC

3anpoc KomMaHgHOW CTPOKK B pexknme EXEC umeeT cneaytowmin Bua;

console>

Tabnvua 59 — KomaHapl HACTPOIMKM CUCTEMHOIO BpeMeHU B pexknme EXEC

KomaHda

3HayeHue/3HayeHue
no yMmon4aHuo

Aelicmeue

show clock

show clock detail

MNokasbiBaeT cucTeMHOEe Bpema u Aaty.

JonoaHutensHo 0T06pa)+<aeT napameTpbl 4aCcoBOro noAca u nepe-
XO04a Ha neTHee BpemaA.

KomaHObI pexcuma 2a06anab6Hol KoOHpu2ypayuu

3anpoc KOMaHAHOM CTPOKM B pexume rnobanbHo KOHOUTYpaLMN MMeET CAeayoLWnin Bua,;

console (confiqg) #

Tabanua 60 — CNMCoK KoMaHA, AN1A HAaCTPOMKN CUCTEMHOTO BPEMEHU B pPeXKmnme rnobanbHo KoHdUrypaumm

KomaHda

3HayeHue/3HayeHue
110 yMOAYAHUIO

Aelicmeue

clock source {sntp | ntp |
browser}

no clock source {sntp | ntp |
browser}

-/BHELHWUIA UCTOUHUK
He ucnonb3yercs

Mcnosb3yeT BHEWHW UCTOYHUK 418 YCTAaHOBKM CUCTEMHOIO Bpe-
MEHM.
B cnyuyae Ha3HaYeHUA NCTOYHUKOM ntp ycTpoiicTeo 6yaer
No YMOJIYaHMIO BbIMOJIHATL PONb Ntp-cepBepa,
oTBeyYas Ha 3anpocbl KAUEHTOB.

3anpeu.|,aeT MCNoNb30BaHUE BHeELWHero NCTOYHUKa ONnA yCTaHOBKU
CUCTEMHOIO BpEMEHMN.

clock timezone zone
hours_offset [minutes
minutes_offset]

no clock timezone

zone: (1..4) cumsonos/
HeT OMMCaHWUA 30HbI;
hours_offset:
(-12..+13)/0;
minutes_offset:
(0..59)/0;

YcTaHaBAMBaEeT 3HaYeHKMe YacoBoro nosca.

- zone — cNoBo, CPOPMMPOBAHHOE M3 MepBbIX BYKB CNOBOCOYETA-
HMA, KOTOPOE OHO 3ameHseT (OnMcaHue 30HbI);

- hours-offset —yacoBoe cmeLLLeHNe OTHOCUTENBHO HY/1IEBOTO MepK-
anana UTC;

- minutes-offset — MUHYTHOE CMeLL,eHNe OTHOCUTENIbHO HY/1IeBOTO
mepuamaHa UTC.

YcTaHaBAMBaeT 3HaYeHne Mo YMONAYaHUIO.

clock summer-time zone date
date month year hh:mm date
month year hh:mm [offset]

zone: (1..4) cumsona/
HeT onmncaHua 30HbI;
date: (1..31);

3afjaer 4aty v BpemMa 419 aBTOMaTMYECKOro nepexosa Ha fieTHee
Bpems 1 Bo3BpaTa 06paTHO (418 onpeaeneHHoro roaa).
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HELTEX

clock summer-time zone date
month date year hh:mm month
date year hh:mm [offset]

clock summer-time zone
recurring {usa | eu | {first |
last | week} day month hh:mm
{first | last | week} day month
hh:mm} [offset]

no clock summer-time

month: (Jan..Dec);
year: (2000 ..2037);
hh: (0..23);
mm: (0..59);
week: (1-5);
day: (sun..sat);
offset: (1..1440)/60
MWH;
Mo ymon4yaHuo
nepexog, Ha feTHee
BpeMs BbIK/OYEH

MepBbiM B KOMaHAE YKa3bIBAaETCA ONUCaHMe 30HbI, BTOPbIM Bpems
014 Nepexona Ha nNeTHee BPems U TPeTbUM BPEMA A/1A BO3BpaTa.

- zone — cnoBo, chopMMpoBaHHOE U3 NepBbiX BYKB ClOBOCOYETa-
HMA, KOTOPOE OHO 3aMeHseT (OnMcaHue 30Hbl);

- date —uncno;

- month — mecsu;

- year —rop;

- hh —y4acbl, mm — MUHYTbI;

- offset — KONNYECTBO MUHYT, f,O0HaBAAEMbIX NPU NEPEXOAe Ha NieT-
Hee Bpems.

3apaet gaty M Bpema ANA aBTOMAaTUYECKOro nepexoda Ha seTHee
BpPems 1 BO3BpaTa 06paTHO B PEXUME EXKEroaHO.

- zone — cnoBo, cpopMUPOBAHHOE M3 NepPBbIX BYKB CIOBOCOYETA-
HWA, KOTOpPOe OHO 3aMeHAeT (onucaHue 30HbI);

- usa — yCTaHOBMTb NMpaBWa Nepexosa Ha sieTHee Bpems, UCMONb-
3yemble B CLUA (nepexop, BO BTOpOe BOCKpeceHbe MapTa, obpaTHO
B NepBOe BOCKpeceHbe HOoABPA, B 2 4aca yTpa No MecTHOMY Bpe-
MeHMU);

- eu — yCTaHOBMTb NPaBu/Ia Nepexoaa Ha fieTHee Bpems, NCMNOoJb3y-
emble EBpocoto3om (nepexos B nocseaHee BOCKPeceHbe MapTa,
06paTHO B NocnegHee BOCKpeceHbe OKTAbpA, B 1 yac yTpa no MpuH-
BUYY);

- hh —4acbl, mm — MUHYTbI;

- week — Hepena mecAua;

- day — peHb Hepenw;

- month — mecsu;

- offset — KonnyecTBO [06aBAAEMBIX MUHYT NPU Nepexoae Ha feT-
Hee Bpems.

OTK/IOYaeT aBTOMATUYECKUIA nepexoj Ha NneTHee spema.

sntp authentication-key number: YcTaHaBAMBAET K/AOY MPOBEPKU MNOAJMHHOCTU A1A MNPOTOKONa
number md>5 value (1..4294967295); SNTP.
encrypted sntp value: (1..32) - number — Homep KtoYa;
authentication-key number CMMBOJI0OB; - value — 3HaYeHne KNoua;
md5 value Mo ymonyaHutio - encrypted — 3a4aTb 3HaYeHWe KNtoYa B 3aWMdpPOBaHHOM BUAE.
no sntp authentication-key npoBepKa Ypaanaet KAy NnpoBepKu NOAJANHHOCTU Ana npoTokona SNTP.
number noa/IMHHOCTN
OTK/IOYEHa
sntp authenticate -/npoBepka TpebyeT NnpoBepKy NOAANHHOCTM AN NOAYYeHUA MHPopmauum ot
NOA/IMHHOCTU He NTP-cepBepoB.
no sntp authenticate TpebyeTca YcTaHaBAMBAET 3HAYEHME MO YMOSYAHUIO.
sntp trusted-key key_number key_number: OcyuiecTBaseT NPOBEPKY NOAJMHHOCTU CUCTEMBI, OT KOTOPOM CUH-

(1..4294967295);
Mo ymon4yaHuio

XpOHM3unpyetca c nomowpto SNTP no 3agaHHOMY Kitouy.
- key_number — Homep Kntova.

no sntp trusted-key npoBepKa YcTaHaBAMBAET 3HaYeHME MO YMONYAHMIO.
key_number Nog/IMHHOCTMN
OTKNtOYEHa
sntp broadcast client enable PaspewwaeT paboTy wupokosewwatenbHbix SNTP-KAnMeHTOB.
both | ipv4 | ipv6
{ | ipv4 | ip }, -/3anpeLyeHo
no sntp broadcast client YcTaHaBAMBAET 3HaYEHMeE Mo YMOMYAHMIO.
enable
sntp anycast client enable Paspewaet paboty SNTP-KAvMeHTam, MOALEPKMBAOLMM METOZ
both | ipv4 | ipv6 ACCbIIKM NaKeToB, NO3BONAOLWMI NOCbINATL AaHHble 6aAMNKal-
{ | ipv4 | ipv6} /3anpetLieno p ) y a

no sntp anycast client enable

LWemy yCTPOICTBY M3 rpynnbl NosydvaTenei.

YcTaHaBAMBaeT 3HaYeHue no YMONYaHUIO.

sntp client enable
{gigabitethernet gi_port |
tengigabitethernet te_port |
twentyfivegigabitethernet
twe_port |
hundredgigabitethernet
hu_port | port-channel group
| oob | vlan vian_id}

gi_port: (1..8/0/1..48);

te_port: (1..32);
twe_port:

(1..8/0/1..120);

hu_port: (1..8/0/1..32);
group: (1..128);
vlan_id (1..4094)

/3anpelyeHo

Paspewaet paboty SNTP-KnneHTam, NoadepKMBalOLLMM METOoZ,
PacCbUIKM MaKeToB, MO3BONAIOWMIA NOCLINATL AaHHble 6aMKaii-
LemMy YCTPOWCTBY M3 rpynnbl NOAyYaTesiei, a TaKKe LWMPOoKoBeLLa-
TeNnbHbIM SNTP-KAMeHTam ans BblbpaHHOro UHTepdelica.

- noApobHoe onucaHune HTephENCcoB U3N0XKEHO B pasaene «KoH-
durypaumsa nHTepdpencos».
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HELTEX

no sntp client enable
{gigabitethernet gi_port |
tengigabitethernet te_port |
twentyfivegigabitethernet
twe_port |
hundredgigabitethernet
hu_port | port-channel group
| oob | vlan vian_id}

YcTaHaBAMBaeT 3HaYeHUe Mo YMONYaHUIO.

sntp unicast client enable

PaspewaeT paboTy ogHoaapecHbix SNTP-KAMEHTOB.

- " -/3anpelyeHo
no sntp unicast client enable YcTaHaBAMBAET 3HaYEHME N0 YMONYAHMIO.
sntp unicast client poll PaspeluaeT nocnenosaTeNbHbIM ONPOC 3afaHHbIX O4HOAAPECHbIX
-/3anpetweHo SNTP-cepBepos.

no sntp unicast client poll

YcTaHaBAMBaeT 3HaYeHne Mo YMONYaHUIO.

sntp server {ipv4_address |
ipbv6_address |

ipv6_link local_address%{vian
{integer} | ch {integer} | isatap
{integer} |
{physical_port_name}} |
hostname} [poll] [key keyid]

[ vrf vrf_name]

no sntp server {ipv4_address |
ibv6_address |
ipv6_link_local_address%{vian
{integer} | ch {integer} | isatap
{integer} |
{physical_port_name}} |
hostname} [ vrf vrf_name]

hostname: (1..158)
CUMBO/IOB;
keyid: (1..4294967295);
vrf_name: (1..32)
CUMBO/IOB

3apaet agpec SNTP-cepsepa.

- ipv4_address — IPv4-aapec y3na ceTu;

- ipv6_address — IPv6-agpec y3na ceTu;

- ipv6z-address — IPv6z-aapec y3na cetv ana ping.

dopmat agpeca ipv6é_link_local_address%interface_name:
ipv6_link_local_address — nokanbHbi IPV6 agpec KaHana;
interface_name — ums ncxogsauwero nHTepdeica 3agaercs B crie-
aytowem popmarte: vian {integer} | ch {integer} | isatap {integer}
| {physical_port_name}

- hostname — pomeHHOE UMA y3na ceTu;

- poll — BkAtouaeT onpoc;

- keyid — vaeHTUdUKaATOP KAtoua;

- vrf_name — ums BUPTyanbHON 06nacTn maplupyTU3aumu.

YpaneHune cepsepa ns cnucka NTP-cepsepos.

sntp source-interface

{ gigabitethernet gi_port |
tengigabitethernet te_port |
twentyfivegigabitethernet
twe_port |
hundredgigabitethernet
hu_port | port-channel group
| loopback loopback_id |
tunnel tn_port | vlan

vlan_id | oob} [ vrf vrf_name]

no sntp source-interface

gi_port: (1..8/0/1..48);
te_port: (1..8/0/1..48);
twe_port:
(1..8/0/1..120);
hu_port: (1..8/0/1..32);
loopback_id: (1..64)
tn_port: (1..16);
group: (1..128);
vlan_id: (1..4094)
vrf_name: (1..32)
CMMBO/10B/BbIKNOYEHO

Onpegenset IP-uHTepdeic ncTouHnka ansa naketos NTP IPv4.

YcTaHaBAMBaeT 3HaYeHue no YMONYaHUIO.

sntp source-interface-ipvé

{ gigabitethernet gi_port |
tengigabitethernet te_port |
twentyfivegigabitethernet
twe_port |
hundredgigabitethernet
hu_port | port-channel group
| loopback loopback_id |
tunnel tn_port | vlan
vlan_id}

no sntp source-interface-
ipv6

gi_port: (1..8/0/1..48);
te_port: (1..8/0/1..48);
twe_port:
(1..8/0/1..120);
hu_port: (1..8/0/1..32);
loopback_id: (1..64)
tn_port: (1..16);
group: (1..128);
vlan_id: (1..4094)
/BblKNIOYEHO

Onpegenset IPv6-uHTepdeinc uctouHmnka ansa naketos NTP IPv6.

YcTaHaBAMBaeT 3HaYeHue no YMONYaHULO.

sntp source-port [udp_port]

no sntp source-port

udp_port: (1..65535)/
Mo YMONYAHMIO
ncnonbsyerca
CNy4YaiHbIN NopT

YcraHasnusaeT SRC UDP-nopt gns naketos NTP.
Mpu ucnonbzosaHum UDP-nopToB M3 amanasoHa 1-1024
npeABapUTeNbHO HYXXHO y6eauTbCA, YTO AaHHbIU nopT
cB060AEH M He UCONb3yeTca Apyrumu cepsucamu. Mopt
50000 sBnsetca pedontHbim pAna PyHKUMOHanNa peer
detection ipaddr.

YcTaHaBAWBaEeT 3HaYeHUe Mo YMONAYAHUIO.

Ethernet-kommymamopei ceputi MES2300-xx, MES3300-xx, MES35001-08P, MES35001-10P, MES3500I-8P8F, MES3500I-24F, MES5312,
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MES5316A, MES5324A, MES5332A, MES5300-24, MES5300-48, MES5305-48, MES5310-48, MES5400-24, MES5400-48, MES5410-48,
MES5500-32




HELTEX

clock dhcp timezone

PaspeluaeT nosyyeHne TakMxX AaHHbIX KaK YacoBOW NOAC U NeTHee
Bpemsa oT DHCP-cepsepa.

-/3anpeLyeHo
no clock dhcp timezone /3anpews

3anpeLyaeT NoayYyeHMA TaKMX JaHHbIX KaK YaCcoBOWM MOAC M NeTHee
Bpemsa oT DHCP-cepsepa.

ntp {server | peer}
{ipv4_address | ipv6_address
| hostname } [ version version ]
[ vrf vrf_name ]

version: (1..4)/4
hostname: (1..158)
CUMBO/IOB;
vrf_name: (1..32)

3apaet agpec NTP-cepsepa nnm ogHOPaHroBoro ysna.

- ipv4_address — IPv4-agpec y3na cetu;

- ipv6_address — IPv6-agpec y3na cetu;

- hostname — [oMeHHOE MMA y31a CeTH;

- version — onpeaenseT BepCuio NPoToKoa ntp;

- vrf_name — ums BUPTyaNbHON 061acTN MapLupyTU3aLuun.

no ntp {server | peer} CMMBONOB
{ipv4_address | ipv6_address |

hostname } [ vrf vrf_name ]

Ypanaet cepsep u3 cnmucka NTP-cepsepos.

KomaHObI pexcuma KoHguaypayuu uHmepgelica

3anpoc KOMaHAHOM CTPOKM B peXXMME KOHOUTYpauum nHTepdenca meeT cneayowmnii BUua;:

console (config-if) #

Tabnmua 61 — CNMcok KomaHg, AN HACTPOMKM CUCTEMHOTO BPEMEHMU B peXMMe KoHdUrypaummn nutepdeica

3HayeHue/3HayeHue
110 yMOAYAHUIO

KomaHda

Aelicmeue

sntp client enable

-/3anpeleHo

Paspewaet paboty SNTP-KAMEHTY, KOTOPbIV NOAAEPKUBAET METOL,
PacCblIKM NaKeToB, NO3BOAIOLWMI NOCbINATL AAHHbIE YCTPOMCTBY
6aunkanwemy 13 rpynnbl NosyyYaTenen, a TakKe WNPOKoBeLLaTe /b-
HoMy SNTP-KnueHTy Ha HacTpamBaemom uHTepdeice (Ethernet,
port-channel, VLAN).

no sntp client enable

YcTaHaBAMBaeT 3HAYEHNE MO YMOHAHUIO.

[pumepbl 8bIN0AHEHUS KOMAHO

OTO6pa3MTb CNCTEeMHOE BpeMA, AaTy N AaHHble NOo 4acoBOW 30HE:

console# show clock detail

15:29:08 PDT (UTC-7) Jun 1