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0Tt 11 =T PP R 431
g Tot 11 =T To [o o [T TSP PST 432
g Yot 11 =T To [ o 1Ty A1 | PSS 432
Aot 1 =T o [ [ ol S 433
Yot 11 =T To [o [ ol | PSS 433
ShOW Mac-address-table STAtiC .....iiciiiriie it e e sree s 433
show mac-address-table StatiCfilteriNG ........ccueeiieciiii e e 434
9.27 HactpoiKa areHTa DHCP-peTPaHCAATOPA YPOBHSA 2..cccccueerrieeeeeeeeierereneeeeseessnvssneneeesssssssssneseessennns 434
(oL aTol o TN 121 - UURURNE 434
dhcp 12relay circuit-id SUDSCIIPLION........oii it e e e srrae e e eanes 435
dhcp 12relay remote-id SUDSCIIPLION......ciiiiiiee et e e 435
dhep 12relay SUDSCIIPLION ... ..iiii e e e e et e e e st e e e e srte e e e sbtaeeesanes 436
(o] Tol o TN W =] PNV T RPN 436
(o] aTol TN =] PNV =Y o PPN 437
dhcp 12relay remMOote-id VIAN ... e e e st e e st e e s are e e e s saraeeeeanes 437
ShOW dNCP 12FE1AY Al ...t e e st e e e sata e e e ssbbeeeesaaaeeeas 437
show dhcp 12relay Circuit=-id VIAN ......oooieee e abee e 437
dhep 12relay CirCUIt-Id VIaN ......oi e e et e e st e e e sare e e e ssaraeeeeanes 437
ShoW dhcp 12relay INtErfaCe.....ciii e e e e e areeeeas 438
show dhcp 12relay remote-id VIAN ...........oeiiiiii e et aae e 438
Show dhcp 12relay Stats INTEITACE .....ccii it e et e e s aaeee e 438
show dhcp 12relay subscription INTEITACE ........eii i 438
show dhcp 12relay agent-0ption VIAN ..........ceviiiiiiii e e 438
LY Yo X Ve o Tol o WA ¢ =1 VALY - o RSP 438
clear dhcp 12relay statistics INTEITACE ....eieiciiiie i ettt e e et sata e e e eanes 439
9.28 KoMaHAb! HACTPOMKN DHCP-KIMEHT ..ceeeieeieiciiiiiieee e e eeciiitee e e e e e s esvaseeeeeeeesssnnsssaeseeaesessnnssnsesesasaanns 439
(o] aTol o Jol 1T 0} ANVZ=T Ve [ i To K] o] o] o PSSR 439
dhcp client vendor-id-0ptioN-StriNg.........ccccoucciiiiiie e e e e e rreer e e e e e 439
show dhcp client vendor-id-0ptioNn...........eeeei e 439
9.29 KomaHabl HACTPONKM DHCP SNOOPING.......vviiiiciiieeeiiiie e ettt e eeire e e estee e e sirae e s ssvre e e e sabreesenabaeesennseeas 440
[Jo Xl aTol eIy aToToT ] 1o Y-S0 PSSR 440
JoXe L atol eIy aToToT o] oY=V - o WU 440
ip dhcp snooping Verify Mac-address ......c.ueiiiciiie et e e e e e e 440
ip dhcp SNOOPING AAtADASE ..ccoiueiiieicee e e e e e e e 441
ip dhcp snooping database Write-delay.........ooccvviiiiiee i 441
[JoXolatol eIy aToToT o] gY-4 o1 aTo |12V - PR URR 441
ToXo L atol ol 711 X=T g oY= A U 1y AP PRSI 441
T RVZT R LV o1 aTe 110V - USSR 442
[JoXo L atol eIy aToToT o] oY= 115 Y1 FR USSR 442
ToXe] aTel ol gloToY o1 o F=d lo Y= 2T 1V o USSRt 442
ToXe] aToTo I Vo ToY o 11 F=dk o o U L) U SSURNt 443
To Y2 4 AV o TV [ ol TSR SEUROt 443
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show ip dhcp SNOOPING DINAING.....cccuiiiiiiee e e e 444
show ip dhcp SNOOPING dAtabase ...c..uuiiiiiiiiie e e e e e e 444
show ip dhcp SNOOPING INTEITACES.....uuiii i e e 444
Sshow ip dhcp SNO0PING StAtISTICS...iiiviiiiieiiie e e 444
clear ip dhcp SNOOPING DINAING ..eeiiiiiiiiii e e 445
clear ip dhcp SNOOPING StALISTICS vuviveviiiiiiiiie e s e e e 445
SHOW D VEIIY SOUIMCE...iiiiiiiei et e e e e ee e e e st e e e s e e e s e s bee e e ssabeeesenareeas 445
SHOW P VEFIfY INEEITACE . et ree e e s ee e e e eareeas 445
SHOW P SOUICE DINAING. ... viiiiiiiie e e e e e e s s ee e e s s bee e e s s bee e e enareeas 446
9.30 KomaHabl HacTPOoMKM Dynamic ARP INSPECLION .....iiiiiciiie ittt e s s e e 446
[[o X Tg o Ta ] o T=Totd o] o IRV - o SRR 446
To X Tg o] oTTotd o] IRV =11 Te =1 o ST 447
iP arp INSPECLION VIAN IOBEING ... .eii ettt e e rre e e e e e e e be e e e eabaee e eeareeas 447
1P ArP INSPECTION TFUST .. e e e e e e e e s e e e e e e e s e e e e e e e e e e e e e e e e e e eaeeeeaeeaeaeaaaeaeaens 447
To X1 o B Ta Ty o1 Tot o) o I 1o 1 USSR 448
To X1 o gy o1 Totd o oI {11 =T oS 448
T oI Lol ol 1 1) USRS 449
PEFMIT P NOST MAC NOST ...eiiiiieie e e e e et e e e e e e s e b e e e e e sabe e e e enbeeeeennneeas 449
] g Lo X VAT oI 4 e B g 1Y 1= o Lo o FP PSP 449
Show ip arp iNSPECLION STATISTICS ..iiicviieiiciiee e e e e e e e e 450
clear ip arp iNSPECLION STAISTICS ..viiiiiiiei it e e e e e e eaneeas 450
Show ip arp iNSPECtioN INTEITACES ....uviiiiiiie e e s 450
] g Lo L T o T Lol ol T [ PSR PP 451
9.31 KomaHabl HACTPOMKM IGIMIP SNOOPING ..veeiiiiiiieiiiiiee ittt e eeiiee e esette e e e site e e e sbee e e s s sateeesssraeesssraeessanes 451
<L T4 0 0] o U TP PTUPPPPPRRORE 451
set igmp header-validation ..........oooiiiii i e 452
SEt IgMP INtEITACEMOUE .. .eiiiiceeee e e s e e e e s bee e e s sbae e e eeareeas 452
SELIGMP FAST-IEAVE . .eeeiie et e e e e e e ae e e e earaeas 453
set igmp groupmembership-iNterVal .........cccoociiiii i e 453
SET IZIMP MAXIESPONSE .vviieieiiiiiiiiittteee et ssitrtteeeesessaaberteeeesssssassrtsteeeeesssssssrenaeeeesssssssseaeeeesssssnsssnn 454
SEtIgMP MCIrEXPIrELIME. i, 454
SEL IEMP MNIOULEE e 455
SEL IZMP MIOULET INTEITACE .oii it e e et e e et e e e e et ee e e e e be e e e e abeeeeeenneeas 455
SELIEMP FEPOIT-SUPPIESSION i 455
] g Yo XV T = aT o1y s Yo To] o1 1o V-SSR 456
show igmpsnoopPiNg Mrouter INTEITACE.........cocciiii i e 457
Show igmpsN0oopPINg MIOULEr VIAN ....ccoceeeeeee e e e e e e e e eannees 457
ShOW I8MPSNOOPING SSM ceiiiiiiiiiiiee et e e e e e e e e et e e e e e e e sssanbeaeeeeeeessssnseeneeaeeesannsrnns 457
show mac-address-table igMPSNOOPING .......uueiiiiiiieeee e e e e rnnees 457
9.32 KomaHAapbl HaCTpOMKK onpatumBatoLero ycTponctBa IGMP SNo0PINg......cccvvvveeeeecccviiieeee e 458
L= A ={a ] o o [V I=T S 1= S P P U U TP PPPPO 458
set igMmp qUErEr QUEIY-INTEIVAL ....cccuieii et e e e bee e e e eareeas 459
SEL IEMP QU BT LM Br EXPIIY e i e e e e e e e e e e s e e e e e e e eeeeeeeeens 459
SELIZMP QUETIBI VEISION oiiiiiiiiiiiiiee e e e e e e e e e e e e e e e e e e e e e e e e eeeeaeaeaaasenns 459
set igmp querier election PartiCiPate.......ceec e 460
SHOW iZMPSNOOPING QUEBKIEI c...eetiieiieiieee ettt e eeitee e eettee e e tre e e s ebae e e e sbaeeeesabaeeeesabeaeeessteeeesnseneeennsenas 460
9.33 KomaHabl HACTPOMKM IMLD SNOOPING.....eiiiiiiiieiiiiiee ettt e e ettt e e eitee e e esite e e e ette e e s ssrteeessstaeesssaraeeesanes 461
7100 0] (o F OO OO OO OO P RO P PP 461
SEt MU INTErfACEMOUE .. .iiieiiiiiee e e st te e st e e sbe e s bae e sate e sbaeenanes 462
SEE MIA FAST-IEAVE ettt et e ba e e nate e sbaeenanes 462
set mld groupmembership-iNTErVal ... e e e eneens 463
SEL MIA MAXIESPONSE ...vvriiieeei ettt e e e e e et re e e e e e e e e s abeeeeeaeeeessssbasaeeaasesaassssrseeeaseesnnsrnns 463
< 0] (o I g Yol g =) 4 o T L=y o [ ¢ =S SSURROt 464
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SEt Ml MIEOULET INTEITACE. . et iiiiitee e st sbe e st e e sabe e sbeeesabee s 465
[ Lo RNV 4 o1 1o [-YaTeTo] o1 o= 28RS 465
show MIdsNoopPIiNg MroUter INTEITACE .....uvii i saaee e 466
Show MIASNOOPING MIOULET VIAN.....iiiiiiiie e e e sbae e e ssbre e e snnreeeeas 466
Show MIASNOOPING SSM ENEIIES ...evviiiieiiee ettt e e s st e e e sbee e e ssabreeesasaeeeeas 466
ShOW MIASNOOPING SSM SEALS ..viiiiiiiiieiiciiee et e e s e e e sbaeeessabreeesasreeeens 467
ShOW MIASNOOPING SSM BIrOUPS......vviieiiiiiieeeiiieeeecireeeeritee e st eesseteeeessabeeeesssseeeesnsaeeessnsreeesnssenesns 467
show mac-address-table MIASNOOPING......cccciiiiiiiiiie e saee e 467
(ol 1=F T g 0] Fo £ g T o] o 1 =T UPPPTSRRN 468
9.34 KomaHAbl HAaCTPOMKM onpalmnBatowero ycTponcTea MLD SNOOPING......cccvveeivciieeeiiiiee e, 468
LY=] 0 1[0 o T =T =T USRS 468
set mld querier QUENY INTEIVAL........ooi it e e rta e e e e s ab e e e e eaaeeean 469
Y= g1 o Mo [T g =T o a1 o =D o 11 VSR 469
set mld querier election PArtiCiPate .....c..ceeecciiie e e e e et e e et e e e aaeeeean 469
ShOW MIASNOOPING QUETIET .....eeeeeiieee ettt e et e ettt e e e et a e e e saabbeeeseabaeeeseasteeesansaeeennn 470
9.35 KOMaHAb! HACTPOMKMN POIt SECUIITY ....vvieieeii ittt e e e e e s svrrre e e e e s e e s sbran e e e e e e eenan 471
oo o ety Yol U] ) AV PR 471
[oYo Yo XY <ol ¥ [ g Vi g T o AV o ¥- o o Lol PSR 471
POT-SECUNITY MaAX-StATIC..cciiiiiiiiiiiiiiii e e e e e e e e e e e e e e e e e e e e e e e e e e eeeees 472
[oYo Yo XY <ol ¥ g Vi g = Tour= Yo o [Ty PR SS 472
POrt-SECUrity MaC-addrESS MOVE .......uueiiiiiieeecciiee e ecitee e eette e e e etee e e e eree e e e eabee e e eeabteeeeeabaeeeesnbeeeeennsenas 472
port-security Mac-address STICKY .....cc.uiiiieciieei it sbee e e s rbee e e e sareeas 473
MAC-address-table lIMit........ooo i e e e e e e ee e e eareeas 473
L Lo RNV oo o Yol | 1 Y PSRRI 474
ShOW POIt-SECUILY AYNAMIC ..uviiiiiiiiiiicciiee et e e et e e e sbr e e esbaeeessabreeeessseeeens 474
SHOW POIt-SECUILY STALIC .oviiiiiiiiiiciiiie e et e e s str e e e sbae e e ssasbeeeessneeeens 474
ShOW POrt-SECUIItY VIOIAtION ....iiiiiiiiie i e e e e s abe e e e areeeeas 475
show mac-address-table liMit.........oooiioiiiiii e s s 475
9.36 KomaHabl HAacTPONKKN MPOTOKOSIA LLDP (802.1AB) ...cccuveieiieeeiieeeiieeeieeetteesteeestreeeveeereeesareesvae e 475
1o o TR o =Y 1] o1 PRSP 475
1o T =oYY< TR O EPRR ST 476
1o TR a1 01T £ PRSP 476
1o TR o =Y 1] 411 2 o 1Y 2P U ST 476
1o TR o =Y 1 411 2 4 Ved ') SO RSR 477
1o ol g Yo} u) {ToF= Y To] o TSRS 477
[ldp NOIfiCAtION-INTEIVAL .....eiiiieeeee e et e e e e e e e eabe e e e e eareeas 478
(ol =TT gl | To T TR = 1 4 ) o ok SN 478
Clear AP remMOtE-0ata .......uuiiiiie e e e e e e e e e e e e e e e e e e e nrraeeeaaaeeaans 478
£ o LA 1 Lo [ S 478
SHOW [IAP INTEITACE oottt e et e e ettt e e et ae e e e abeeeeeeasaeeesaasbeeesansreeannn 479
L LoV o T TR = 4 ] 1 ol 479
L Lo XNV o Tl =T o] £t (1Y ol ISP 480
show lldp remote-device detail........coccuiiiieciiiecce e e e e aaee e 480
L Lo RNV o T TN Lo Yo Bt L1V ol RSP 480
Show [ldp [0Cal-deVvice detail.......cccuiiiiiiiiie e e be e e e aaaee e 481
9.37 KoMaHAbl HACTPOMKU LLDP-IVIED ........cooiiiiiiiiiciiiee ettt ectee et e e e tee e e snvae e e avae e e e sabae e e ennbeeesennseeas 481
1o o T 3 =T IR PSSR 481
lldp med confignotifiCatioN......c.viii i e e e e e e 482
1o o g g T=To I T o 1Y 2 0 f A PR SR 482
1o T g Y=o I 1 | USSR 482
lldp med confignotification @ll ..........cooe i e e e 482
[ldp med faststartrepPEatCOUNT.........cvii i e e e e e e e e e s aer e e e e e e e e eennnnes 483
[ldp Med transSmit-tIV @ll.. ... e e e e e e e e e a e e e e e e e e enneaes 483
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£ 2 To 1V 1 o o 3 41T I USRS 483
] g To XV o ol a = Te T o = o = ol <SS 483
show lldp med local-device detail........ccoooiiii i e 484
SHOW [1dP MEd rEMOTE-EVICE.....ciiiciiee ettt e e e ee e e e s e e e s bee e e eeaneeas 484
show lldp med remote-device detail.......ccuueiieciieiiiiie e 484
9.38 KoMaHAbl HACTPOMKM YNPABAEHMA DOS ......evviiiiiiiiieiiciiee e cciiee e eiiee e st e e site e e s sttee e s snraeessnraeessanee 484
o Lo Tyolo T o1 Ao ] I | FU PSPPSR 485
o Lo Tyolo T o1 A o] I T Lo [T o FO PRSP 485
o Fo T yolo T o A o] I {16y - S PRSP 485
o Fo T yolo T o Aol N ol o] i =Y - SRR 486
o Fo T yolo T o A o] N ol o] { -1 20 PP PRSP 486
o FoTyolo T o1 Ao ] I V¥ e o] APPSR 487
dOS-CONEIOI SMACAMAC .. .eiiiiieiiie ettt sre e sbe e e sabe e sbe e sateesabeesbaeesateesnsaeenases 487
o Lo T 3olo] 0 A o] N o] o] o Lo AU SR 487
o Lo T 3Tolo] o A o] IV Lo o] o o] o AU 488
o Lo TR olo] g A o] I ol o] i F=T=E]Te [ USRS 488
o Lo T Rolo] o A o] N ol o Yo} i -7 =1 (S SR 488
(o Lo Taolo] o A o] N (ol 117/ o F USRS 489
o Lo TR olo] o A o] N ol 0117/ o o VOSSR 489
doS-CoNtrol tCPTINUIGPSN ..oviii e et e e e et e e e s be e e e eeareeas 489
o Lo T Rolo] o 4 o] I ol o oY o1V B USRS 490
o Lo T 3olo] o 4 o] I ol 4 0¥ o1V USRS 490
o Fo T yolo T o Aol I TolgaY o] i - - PSR PP 490
£ g Lo 1Yo [0 T3 oo o d o | FE PR 491
9.39 KomaHabl HAaCTPOMKM TAONMNL, MAC-QAPECOB ...c.evveeeeeriieeeeiieeeeeitteeeesiteeeesssteeessssteeesssssaesssssseeessanes 492
DrIAEE AZING-TIME o e e e e s e e e st e e e e st e e e e e bt e e e eabeeeeenareeas 492
Show forwardingdb agetiME .......coi i e e e 492
show mac-address-table MUILICAST ........coceiiiiiiiiii e 492
Show Mac-address-table STats........ccoviii it 493
9.40 KOMaHAbI HACTPOMKM ISDP ....eeiiiiiiiecciieee ettt ettt e ettt e e ettt e e e s bte e e e sata e e e snteeeesstaeessassaeessnsenessnnes 493
(1Yo o 0 ¢ U o PRSP 493
(1Yo Tl g Te] [« 14T o T=T USSP 494
[EYe [ IR [0 0 L= SR 494
(e [0 I 1o AV 7= 4 Y= 7 SR 494
(1Yo Fo =T 0 F=1 o] [P R 494
(ol = E T o [ o R olo U1 1 (= USRS 495
(ol =T T e o IR =1 o LY USRS 495
] 01T Yo o Y SUPRRNE 495
SHOW SAP INTEITACE «..veiiiceeee et e e et e e e et e e e e be e e e e e bee e e e abaeeeeenneeas 496
] Lo LV A e [ T =T ) 4 AR SUURRt 496
] g Yo X A e [ =1 i 1 o USSP SPPR 496
(o 1= oTU T Yo Fo N o T- ol =Y A SRS 497
9.41 KomaHzabl HacTPOMKM NPOTOKONA EFM OAM ......cuiiiiiiiiiie ettt e e e sttee e s evtae e s sarnee e eanes 497
EENEINET DAM ..t ettt et st e et e st e st e e s be e e bae e nabeesbaeenares 497
Ethernet 0aM LIMEBOUL......coiiiiiie et e st esabe e sbae e sateesabaeenanes 497
EThEIrNET 0AM MIN-TALE....ciiiiiiiiiie et st sb e s be e s et e e sabe e ssbaeesabeesabaeenans 498
EThEINET 0AM MAX-TATE ...ii ittt s sbe e s be e sabe e sabeesbaeesabeesabaeenanes 498
EThEINET 0AM MOTE ..eiiiiiiiie ettt sab e s be e s bt e e sabeesbaeesabeesabaeenanes 498
ethernet 0am remote-100PhACK.........uii i s 499
ethernet oam remote-100Pback StArt .........ooiiciiie i 499
ethernet oam remote-100PbaCK StOP....ccciiii i s 499
ethernet oam link-monitor SUPPOItEd..........eeeeiiii i e e 499
ethernet 0am lINK-MONITOT.......uuiii e e s e s e ereeas 500
ethernet 0am liNk-MONItOr framMeE......coiiiiiiii e e 500
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ethernet oam link-monitor frame-Period..........ccuuiiiiiiie et 500
ethernet oam link-mMoNitor frame-SECONAS .....ccccuviiii i ree e 501
Show ethernet 0am StAtiStiCS ..uuiiiiiiiiiiciie e e e e e s re e e s s naeeeeas 501
Show ethernet 0am INtEITACE . .coi i e e e s aaeeeeas 501
ShOoW ethernet 0am diSCOVEIY ..ottt e s e e e bae e e s sbre e e s saeeeeas 501
ShOW €thernet 0amM StAtUS.......ciiiiciiie et e e s e e e sba e e e ssbreeesnsaeeeens 502
ShOW ethernet 0amM MOME .. ...uiiiiiee e s e e e sbae e e s re e e s naeeeens 502
show ethernet 0am lINK-MONITOI ... e e ae e 502
Show ethernet 0am SUMMAIY ....occuuiiiiiiiie e e e s se e e e sbae e e ssbreeesnsseeeens 502
debug dot3ah PACKEL ......cii e e e e e e st e e e srraeeeenee 502
clear ethernet 0amM STAtISTICS .uuiiiuiiiiicieee e e e e et e e s srte e e e srraeeesanes 502
T o) o] o F- ol 1 <L) PP 503
9.42 KomaHabl HACTPONKM MPOTOKONA CFIMl......uiiiiiiiiiieciiiee ettt e e e e ive e e e e ira e e e e savae e e e eanae e e e nareeas 503
ethernet cfm dOMaAiN ..o e e e e e rbte e e s e rte e e e e ntaeeeeanes 503
LY =] VTR = o RSP 504
ethernet cfmM ENABIE ... e et e et e e e e e ate e e e s earae e e eanes 504
ethernet cfm cclevel vIan iNTEIVal .........ooo it 504
ethernet cfm mep archive-hold-TimMe ... et 505
ethernet cfM MEP IEVEL ... e e e e bt e e e e bte e e e e bte e e e senteeeeeanes 505
ethernet cfM MEP ENADIE .....ooo e e e et e e e e ate e e e e ataeeeeanes 506
ethernet cfM MEP ACHIVE .....oiii e e e et e e e sate e e e ente e e e eentaeeeeanes 506
EThernet CfM MUP IEVEL...oc e et e e et e e e e et e e e e e ate e e e sentaeeeeanes 507
PING EthErNET CFM MAC.. i i e e s bee e s s sabe e e e e sabeeeeesareeas 507
ping ethernet cfm remote—mMpPid ..o ieiiiiice e e e 507
traceroute ethernet CfM MAC ..o e s e e e e sreeas 508
traceroute ethernet cfm remMote—MpPid.......coooiiiiiiiiii e 508
show ethernet cfm domMain ......ooiiiiii et 508
show ethernet cfm domain Brief ... e 509
show ethernet cfm maintenance-points local domain........cccveeeeiiiiiiiiiiiieeeecceceee e, 509
show ethernet cfm maintenance-points local interface .......cccceeeeeeicciiiieeiie e, 510
SHOW €Thernet CfM @ITOrS .. .o it sttt e st e e sabee s 510
show ethernet cfm errors doOMaiN........c..eeieeiiii e e e et e e e tbe e e s aaeeeean 511
ShoW ethernet Cfm @rrors IEVEI .......ooo ettt e ae e e et be e e s aaeeaean 512
show ethernet cfm maintenance-points remote domain ........cccocviieeeiiiiee e 512
show ethernet cfm maintenance-points remote leVEel.........ccueeeeciiiieiiiiiic e 513
show ethernet cfm maintenance-points remote detail Mac........ccceeeeeiiieiiciiee e 513
show ethernet cfm maintenance-points remote detail mMpid.........cccoecciieiiiiiiec e, 514
show ethernet cfm traceroUtE-CACNE . .......coccuiiiiiee e et e aree e 514
ShOW ethernet CfM STAtISTICS....uiiiiciiieeccieee ettt e et e e et e e e e tae e e e atree e e nreeaeas 514
clear ethernet cfm maintenance-poiNts rEMOTE .......ccuiiiieciieeecceee et earee e e 515
clear ethernet cfm traCceroULE-CAChE.......cc.uiiii ittt earae e e 515
9.43 KomaHabl HacTponku ¢yHKumi Interface Error Disable 1 Auto RECOVEry ......cccveeevcvieeeeciveeeennen, 515
EITAISADIE FECOVEIY CAUSE ....uviiiiiiieecciteee ettt ettt e et e e e e tte e e e e bte e e e stteeeesbtaeeesaataeaesstaeeesastaeaeannes 515
errdisable reCOVEry INTEIVAL......ccuvii i e e e et e e e e rate e e e e eata e e e ssntaeeeeanes 516
Y Lo VAT g e [EY=T o] LI =Tl 1Y/ ] /SRR 516
show interfaces status err-disabled..........ooovciiiiieciiii e e 517
9.44 KoMaHAbl HACTPOMKM UDLD.......oviiiiiiiiiiiiiee et e esitee e et e e sstae e e s sebae e s eavae e s eabaeeesnnsaeesennseeesennsenas 517
udld enable (GIODAl CONTIZ) ..viiiuieeiie ettt ettt e st e e tae e sbe e ebaeesareeeabaeesanas 517
(UTo [ o g Yo Y- 1= I [ o = PP RT 518
(UTo [To IR g Y=o TV [0 =T Y- | USRS 518
(0o | o I Ty USSR 518
udld enable (INterface CONFIG) ....ueei i et e e e et e e e 518
(UL 1o o To Y USSRt 518
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10 KOMAHZbI HACTPONKN ®YHKLIMOHAIA DATA CENTER .....cviviveecteeeeeeeeeeeeeeeeteseve ettt seseseaeesesaeeens 520
10.1 KomaHapb!l HACTPOIKM MPOTOKOA DCBX....uiiiiiiiiiiieiiiiee ettt e esirte e ssiee e e sae e e s sire e e s s sabee e s ssnbeeessnneeas 520
1o To e ol o YT 5 o PRSP 520

1o T I LYY= [T o e (ol o ) o PRSP 521

1o To o [ol o rq oo o ol o] 1= PRSP 521
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HELTEX

YCNOBHbIE OBO3HAYEHUA

O603HaueHue OnucaHue
B KBaApaTHbIX CKOOKAaxX B KOMaHAHOM CTPOKe YKasblBatoTCsA HeobA3aTebHble
[1 napameTpbl, HO MX BBOA, NPEAOCTaBAAET OnpefefieHHble AOMNONHUTE/bHbIE
onuuu.
0 B ¢urypHbIx ckobKax B KOMaHAHOW CTPOKe YKa3blBaOTCA BO3MOXKHble 0653a-
Te/lbHble NapameTpbl. Heobxoanmo BbIGpaTb OAMH N3 NAPaMEeTPOB.
«,» [aHHble 3HaKN B ONUCAaHUN KOMaHZAbl MCNOb3YIOTCA AN1A YKa3aHUA Ananaso-
«» HOB.
«|» [JaHHbIV 3HAK B ONUCaHMM KOMaHAbl 0603HaYaeT «Uan».
«f» [aHHbI 3HaK B ONMCaHNEe KOMaHAbl YKa3blBaeT Ha 3HAaYEHME MO YMONYAHUIO.
Kvocus Calibri Kypcnsom Calibri yKkasbiBaloTca nepemeHHble WAWM MapameTpbl, KOTopble
yp HeobXxo04AMMO 3aMEHUTb COOTBETCTBYHOLLMM CIOBOM MU CTPOKOW.
MonyXMpHbIA MoNyXMPHbIM LWPUPTOM BblaeNEHbI MPUMEYAHNA N NPeayNperKaeHN.
<MonyxcupHeoiii MoNyXMPHbIM KYPCUBOM B Yr0OBbIX CKOOKAX YKa3blBAOTCA HA3BaHMA KAaBuLL
Kypcue> Ha KNaBuaType.
Courier New MonyKupHbim wpndptom Courier New 3anmncaHbl NPUMepbl BBOAA KOMaHA,
. WpunpTtom Courier New B pamKe € TEHbIO YKa3aHbl pe3y/bTaTbl BbINOAHEHMWSA
KOMaHA,

MpumeyaHua 1 npegynpexaeHus

No/Ib30BaHUIO U HACTPOIiKe YCTPOMCTBA.

MNpepynpexxaeHna UHGOPMUPYIOT NOIb30BaATENA O CUTYALUAX, KOTOPbIE MOryT HaHEeCTU
Bpepa, yCTPOACTBY MU YeNoBeKY, NPUBECTU K HEKOPPEKTHOW paboTe ycTpoiicTBa Mau no-

/f‘ MpumeuaHna copeprKaT BaxKHYO MHGOPMALMUIO, COBETbl UAM pPeKOMeHZauuu no Muc-
o
Tepe AaHHbIX.
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1 BBEAEHMUE

KommyTtatopbl ELTEX MES5448 wn MES7048 obecneumBatoT ¢yHKuum Layer 2 u Layer 3,
Nno3BO/IAIOLWME UCMONb30BATb YCTPOMCTBA B KAYeCTBE KOMMYTATOPOB arperauyu, a TakXKe B LeHTpax
06paboTkn paHHbix (LLOJ). MporpammHoe obecrnevyeHne KOMMYTATOPOB OMNTUMM3MPOBAHO ANA
MaclTabuposaHma 1 NosbiWeHUA nponssoamTenbHoctm LOU.

YcTtpoiictea MES5448 1 MES7048 oTBevatoT TpeboBaHMAM LEHTPOB 06paboTkM AaHHbIX K Top-of-
Rack- n End-of-Row-KommyTaTopam M TpeboBaHMAM onepaTopoB K 060pyaoBaHUIO ceTel arperaumm u
MarmcTpanbHblXx ceTei, obecneuymBaloT BbICOKYIO MPOU3BOAMUTENIbHOCTD W ABAAIOTCA 3IKOHOMUYECKMU
3P PEKTUBHBIM peLleHUEM.
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2 ONMUCAHUE U3OENUA

2.1 Ha3HaueHue

KommyTtatopbl MES5448 n MES7048 — 3TO BbICOKOMNPOW3BOAUTENbHbIE YCTPOMCTBA, OCHALLEHHbIE
uHTepdelicamm 10GBASE-R/1000BASE-X n 40GBASE-R, 100GBASE-SR4/LR4 v npeaHasHa4yeHHble ANnA
MCNo/Mb30BaHMA B UeEHTpax obpaboTkm pgaHHbix (LOLJ) B KayectBe Top-of-Rack wam End-of-Row
KOMMYTATOPOB, a TaK)Ke B CETAX arperaumm U MarmctpasbHbIX CETAX ONepaTopoB CBA3MU.

Hebnoknpyemas KOMMYTaLMOHHasA MaTpuua YCTPOMCTBA MO3BOAAET OCYLLECTBAATb KOPPEKTHYIO
06paboTKy NaKeTOB Ha MaKCMMasIbHbIX CKOPOCTAX, COXPAHAA NPu 3TOM MMHUMA/bHbIE U NpeACcKasyemble
3aZleprKKM Ha BCeX TMNax Tpadmka.

Cxema BeHTUAsumm front-to-back obecneunsaet apdpekTMBHOE OXNaXKAEHUE MPU UCMONb30BAHUMU
YCTPOMCTB B YC/10BUAX coBpemeHHbIx LIOA.

KommyTaTtopbl MMeeT BO3MOXHOCTb ropsyYeir 3ameHbl MoAynen nUTaHUs U BEHTUAALMUK,
obecneunsasn 6ecnepeboiMHOCTb GYHKLNOHMPOBAHUA CETH.

2.2 ®YHKUUM KOMMYTATOpA

2.2.1 ba3sosbie pyHKyUU

B Tabanue 2.1
aAMUHUCTPUPOBAHUA.

npuveBefeH cnucok 6asoBbix  QYHKUMIA  KOMMyTaTopa, [AOCTYMHbIX ANA

Tabnuua 2.1 — basoBble GYHKUMKN YCTPOMCTBA

3awuma om
6710KUpoBKU o4epedu

BNOKMPOBKa BO3HMKAET B C/lyyanx Mneperpysku BbIXOAHbIX NOPTOB YCTPOICTBA Tpa-
GUKOM OT HECKOJIbKMX BXOZHbIX MOPTOB. DTO MPUBOAUT K 3a[epiKKam nepeaaqv

(HOL) OAHHbIX M NOTepe NakeTos.
Moddeprka CnocobHocTb nogaep:nsaTb nepefavyy CBepxAJ/MHHbIX KaApoB, YTO NO3BOAAET re-
C8epx0aUHHbIX KAOPOo8 | pefasBaTb JaHHble MEHbLIMM YUCIOM NaKeToB. 3TO CHUXKaeT ob6bem cy>KebHOMN NH-
(Jumbo frames) dopmauun u, Kak cnesctsne, Bpema o6paboTkM nakeTos.

YnpaeneHue nomoKkom
(IEEE 802.3x)

YnpasneHne NoToKOM NO3BOAET COEAUHATb HU3KOCKOPOCTHOE YCTPOMCTBO C BbICO-
KOCKOPOCTHbIM. [lnA npefoTBpalleHua nepenonHeHua bydepa HU3KOCKOPOCTHOE
YCTPOMCTBO MMEET BO3MOKHOCTb OTNpaBaAaTb naket PAUSE, Tem cambim MHPOpMU-
pys BbICOKOCKOPOCTHOE YCTPOMCTBO O HEOHXOAMMOCTU CAenaTb naysy npu nepeaa-
Yye MaKeToB.

Paboma e cmeKe
ycmpolicme

KommyTaTop noaaep:kusaer obbeguHeHMe HECKObKWUX YCTPOWMCTB B CTEK. B aTom
C/lyyae KOMMYTaTOPbl PACCMATPUBAIOTCA KaK eAnHOE JIorMYyeckoe YCTPOMCTBO ¢ 06-
MMM HaCTpOMKamn. BO3MOXKHbI ABE TONOMOTUM MOCTPOEHMSA CTeKa — KOMbLO U Le-
noyKa. Mpu 3Tom napameTpbl MOPTOB BCEX YCTPOWCTB, BKAIOYEHHDBIX B CTEK, MOMKHO
3agaTb C KommyTaTtopa, paboTaiolwero B pexume «macTep». CTekMpoBaHue
YCTPOWCTB NO3BOAAET CHU3UTb TPYAOEMKOCTb YNpPaB/JeHUA CeTbi M MOBbICUTL ee
OTKa30yCTONYMBOCTb.
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2.2.2 ®yHKyuu npu pabome c MAC—adpecamu

B Tabnnue 2.2 npuBeneHbl GyHKLUMM YCTPOUCTB Npu pabote c MAC—agpecamu.

Tabnunuya 2.2 — dyHKUMK paboTbl ¢ MAC-agpecamu

Tabauya
MAC-adpecos

KommyTaTop cocTaBnseT B Namatu Tabauvuy, B KOTOPOI yCTaHAB/AMBAETCA COOTBET-
ctemne mexay MAC-agpecamu 1 nopTamm KOmmyTaTopa.

Pexcum oby4eHus

B oTcyTcTBME 06YyYeHUA faHHble, NOCTYNAlOWMe Ha Kakon-nMbo nopT, nepeaatorcs
Ha BCe OCTa/ibHble NOPTbl KOMMyTaTopa. B pexMme oby4yeHUs KOMMYTATOp aHa u-
3MpyeT Kagpol M, onpesenns MAC-agpec oTnpasuTensa, 3aHOCUT ero B Tabauuy
KomMmMyTaumun. Bnocnepcteumn Kagp Ethernet, npeaHasHayeHHbI ana xocta, MAC-
afipec KOTOPOro y¥e ecTb B Tabavue, NnepeHanpaBAAeTCA Ha YKasaHHbIM B Tabauue
nopr.

lModoepxka nepedayu
Ha HecKosnbko MAC-

[JaHHaa ¢GyHKUMA NO3BOAAET yCTaHaB/AMBaTb COEAMHEHUA «OAUH KO MHOTUM» U
«MHOTME KO MHOTMMY». Takmm o6pasom, Kagp, aApecoBaHHbIA MHOroagpecHoim

adpecos rpynne, nepefaeTca Ha KaxKAabl NopT, BXOAALMI B rpynny.
(MAC Multicast Support)
AsmomamuyecKoe Ecan ot ycTpoiictBa ¢ onpegeneHHbim MAC-agpecom 3a onpegeneHHblt nepuog,
spemsaA xpaHeHus MAC- | BPEMEHM He NMOCTYNaloT NakeTbl, TO 3aN1Cb ANA JaHHOTO aapeca ycTapesaeT 1 yaa-
adpecos nAeTcs. 3To No3BOAAET NOALEPKMBATL TabAMLY KOMMYTaUMKN B aKTyaslbHOM COCTOA-
(Automatic Aging for MAC Hun.
Addresses)

2.2.3 ®yHKYuu emopo2o ypoeHa cemesoli modenu OSI

B Tabanue 2.3 npmuseneHbl GYHKUUN 1 0COBEHHOCTM 8Mopo2o yposHs (yposeHs 2 OSI)

Tabnunua 2.3 — OnucaHue GyHKLMN BTOPOro ypoBHs (yposeHb 2 OSI)

Peanusauma npotokona IGMP nossonAetr Ha ocHose WMHGOPMaLUW, MONYYEHHOM

®dyHkyua IGMP npu aHanuse cogepxumoro IGMP-nakeToB, onpesennTb, Kakue yCTpoicTBa B CETU
Snooping Yy4acTBYIOT B rpynnax MHOroagpecHoOM paccblikK, U agpecoBaTtb TpaduK Ha cooTBeT-
CTBYtOLLME NOPTHI.

. Peanusaumsa npotokona MLD nossonseT ycTpPoOWCTBY MUHMMWM3UPOBATbL MHOTOaj-

®yHKyua MLD Snooping N 4 P yere Y P A
pecHbIn IPv6-TpadumK.

®yHKUMA, NO3BONAOLLAA NEPeHanPaBAATb MHOroaapecHbl TpaduKk ns ogHoit VLAN

®dyHkyua MVR B ApYryto Ha ocHoBaHUKN IGMP-coobLeHMiA, YTO NO3BONAET YMEHbLUUTb HArpy3Ky Ha

uplink-nopty. MpumeHseTca B peweHusx Triple Play.

3awuma om

«wmopma»
(Broadcast, multicast,
unknown unicast Storm

«lTopm» — 3TO pasmHoxeHue broadcast-, multicast-, unknown unicast-naketos
B KaXKOM y3/ie, KOTOpOe NpUBOAUT K NaBUHOOBPA3HOMY POCTY MX YMCAA U Napau-
3yeT paboty cetn. KommyTtatopbl MMetoT GYHKLMIO, NO3BOAIOWYI OrpaHU4UTb
CKOPOCTb Nepefayv MHOroafpecHbIX U LUIMPOKOBELATENbHbIX KaapoB, MPUHATLIX

Control) v nepefaHHbIX KOMMYTaTOPOM.
3epKanuposaHMe NopToB nossonseT AybanposaTb TpaduK Habaogaembix NOpToB.,
3epkanuposaHue nepecbiian BXoAawme WM/MAM UCXOAALLME NAKEeTbl Ha KOHTPO/AMpyOWMiA nopt. Y
nopmos NoNb30BaTeNss KOMMYTAaTOpPa €CTb BO3MOMKHOCTb 334aTb KOHTPOAMPYIOWMIA U KOH-
(Port Mirroring) TpoAupyemble NOPTbl U BbIBPaTb TUN TpaduKa (BXOAALLMI U/MAK UCXOJALLMIA), KO-

TopbI ByAeT nepeaaH Ha KOHTPOIMPYIOLWMIA NOPT.

44

Ethernet-kommymamopsl MES5448 u MES7048




HELTEX

U3onayua nopmos
(Protected ports)

[JaHHaa dyHKUMA NO3BONAET CO34aTb U30NIMPOBAHHYIO FPYMMNy NOPTOB, KOTOPbIE MO-
ryT obmeHmBaTbca TPadUKOM TONbKO APYr C Apyrom. 3a npegensl rpynnbl Tpaduk
BbINTU HE MOXKET.

Moddepcka
Private VLAN

TexHonorus Private VLAN (PVLAN) no3sonseT npon3BoAnTb pasrpaHnyeHne tTpadu-
Ka Ha BTOpom ypoBHe mogenu OS| mexay nopTamm KOMMyTaTopa, KOTopble Haxo-
OATCA B OAHOM LUMPOKOBELLATE/IbHOM JOMEHE.

Moddepcka

npomokona STP
(Spanning Tree Protocol)

Spanning Tree Protocol — ceTeBoOW NPOTOKO/, OCHOBHOM 334a4elt KOTOPOro ABAAET-
ca npuBegeHune cetn Ethernet ¢ n3bbITOUHBIMM COEAMHEHUAMU K APEBOBUAHON TO-
Nosornn, UCKNOYaloLLEN NeTan. KommyTaTopbl 06MeHNBAKOTCA KOHOUIYPaLMOHHbI-
MU coobLeHnAMM, UCNOb3ySA Kagpbl cneumasbHoro popmarta, Ha OCHOBE KOTOPbIX
BK/IIOYAIOT M OTK/ItOYAOT Nepegayy Tpaduka Yyepes nopTbl.

Moddepcka

npomokona RSTP
(IEEE 802.1w Rapid spanning
tree protocol)

Rapid (6bicTpbin) STP (RSTP) — ABnseTcA ycoBeplleHCTBOBaHMEM npoTokona STP,
XapaKTepm3yeTca MeHbLIMM BpeMeHeM NpuBeseHus CeTU K APeBOBUAHOM TONOO-
rmu.

Moddepcka

npomokona MSTP
(IEEE 802.1w Rapid spanning

MpoTokon Multiple Spanning Tree Protocol (MSTP) — sBnAeTca ycoBepLIeHCTBOBa-
HMem npoTokosna RSTP, KoTopbi NMO3BO/IAET HaCTpamBaTb OTAE/NbHOE CBA3yloliee
aepeso ana otaenbHbix VLAN van rpynn VLAN.

tree protocol)
lNododepxcka Per-VLAN Spanning Tree protocol (PVSTP) — aBnseTca ycoBepLeHCTBOBaHMEM MPO-
npomokona PVSTP TOKosia STP, NMO3BO/IAIOWMI 3anyCcKaTb OTAE/bHbIE 3K3emnaspbl npoTtokona STP B
(Per-VLAN Spanning Tree oTaenbHbIx VLAN.
protocol)

lModoepxcka VLAN

VLAN — 370 BMpTya/ibHas rpynna NnopToB KOMMmyTaTopa, 06pasyowmx oanH WMpo-
KOBeLLaTe IbHbIN AOMeH. KomMyTaTop NoaaepMBaeT pas/iMyHble CPpeacTBa Kaac-
cndurKaumMm NakeToB ANA ONPeAeneHUs WX NPUHaANEKHOCTM K OonpeaesieHHON
VLAN.

Moddepxcka 802.1Q

IEEE 802.1Q — OTKpbITbIA CTaHAAPT, KOTOPbIA ONUCbIBAET Npoueaypy TermposaHua
Tpaduka ana nepepaum nHbopmaumm o npuHagnexHoctm K VLAN. MNossonset umc-
nonb30BaTb HeCKobKo rpynn VLAN Ha ogHOM nopTy.

Moddepxcka
npomokona OAM
(Operation, Administration,
and Maintenance, IEEE
802.3ah)

Ethernet OAM (Operation, Administration, and Maintenance), IEEE 802.3ah — ¢yHK-
LMW YPOBHA KaHana nepeayu AaHHbIX NPeAcTaBAAoT cob60i NPOTOKOA MOHUTOPUH-
ra COCTOAHWA KaHana. B aTom npoTokone Ansa nepesaydn MHGOPMALLMKU O COCTOAHUMU
KaHafna MeXay HenocpeacTBEHHO MNOAKAOYEHHbIMU ycTpoicTBammu Ethernet uc-
nonb3ytTcA 610KKM AaHHbIX npoTokona OAM (OAMPDU). Oba ycTpoicTBa A0MKHbI
noaaepusato ctaHaapt IEEE 802.3ah.

Moddepxka GVRP
(GARP VLAN)

Mpotokon peructpauum GARP VLAN obecneymBaeT guHamuyeckoe pobasne-
Hue/ypanenune rpynn VLAN Ha noprax KommyTtatopa. ECAM BKAOYEH MPOTOKON
GVRP, KommyTaTop onpeaenset, a 3aTeM PacnpoCcTpaHAeT AaHHble O NPUHAANE K-
HocTu K VLAN Ha Bce nopTbl, ABNAIOLWMECHA YaCTbO aKTUBHOM TOMOJIOTUN.

loddepxcka VLAN Ha
OCHOBe hu3uYecKux

nopmos
(Port-Based VLAN)

®YHKUMA NO3BONAET HazHauMTb NakeTy meTKy VLAN Ha ocHOBe $pu3nyeckoro nopTa,
C KOTOPOTrO OH 6blN NPUHAT.

Co30aHue epynn LAG

B ycTpoicTBax nogaepxuBaetca GyHKLMA cO34aHMA TPYNn KaHanoB. Arperaums Ka-
Hanos (Link aggregation, trunking) — TexHonorna o6beamMHeHUA HECKONbKUX GU3U-
YECKUX KaHanoB B OAWMH /IOTMYECKUWA. ITO CNOCOBCTBYET HE TONIbKO YBEAUYEHWUIO
NPONYCKHOM CNOCOBHOCTM MarncTpasibHblX KaHa/I0B KOMMYTaTOP—KOMMYTaTop Wan
KOMMYTaTOp—CePBEP, HO U NOBbILEHUIO UX HAAEKHOCTU. BO3MOMXKHbI BapunaHTbl Ha-
NaHCUpOBKM Tpaduka Ha ocHose MAC-agpecos, IP-agpecos, VLAN, TCP/UDP-
nopToB.

lpynna LAG cocTouUT M3 NOpTOB C OA4MHAKOBOW CKOPOCTbIO, paboTatowmx B Ayniekc-
HOM peXKnme.
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ObveduHeHuUe KaHan108
c ucnones3osaHuem LACP

Mpotokon LACP (IEEE 802.3ad) obecneunBaeT aBToOMaTMyeckoe obbeanHEHNE He-
CKOMIbKMX GU3NYECKMX MOPTOB KOMMYTATOPa B €AMHBIN KaHan nepeaayn AaHHbIX.

B NpoTOKO/MIEe NOCTOAHHO ONPEAENSAETCA BO3MOXKHOCTb 06beAMHEHUA KaHanos, U, B
c/ly4ae OTKasa NnopTa, BXOAALLEro B 06beAMHEHHbIN KaHan, ero Tpaduk aBTomaTnye-
CKM nepepacnpegenseTca no He 0TKa3aBLWMM KOMMOHEHTam 06beANHEHHOro KaHa-
na.

lMododepxcka Auto Voice

MpepoctaBafeT BO3MOXHOCTb MAEHTUOULMPOBATL FONOCOBOM TpadUK Ha OCHOBa-
Hun OUI (Organizationally Unique Identifier — nepsbie 24 6uta MAC-agpeca) ambo
L4-nopta. Ecnv B MAC-Tabnunue kommyTtatopa npucytcreyet MAC-aapec ¢ OUl rono-

VLAN COBOTO LWt03a UK e IP-TenedoHa, TO AaHHbIA NOPT aBTOMaTUYeckn aobasnaerca
B voice vlan (naeHTMduMKauma no npotokoay SIP unam ke no MAC-agpecy nonydate-
NA He NoaaepXuBaeTcs).
Peanusauma QinQ-TyHHenel, cornacHo Kotopow TpaduK, naywmii oT nosib3osaTens
Dotlad B CeTb NpoBaliaepa, Ternpyerca asyma VLAN-Teramu. BHyTpeHHMM Terom siBAseTcs

nonb3oBaTenbckuii Ter (C-tag), a BHeWHUM — npoBaliaepckuin (S-tag).

2.2.4 @yHKyuu mpemeoe2o yposHsa cemeeoii modenu OSI

B Tabnuue 2.4 npuBeaeHbl GyHKLUMM TPeTbero yposHs (yposeHb 3 OSI)

Tabnunua 2.4 — OnucaHune GyHKLMI TpeTbero ypoBHaA (Layer 3)

Knuexnmei BootP u DHCP
(Dynamic Host Configuration
Protocol)

YcTpoiictBa cnocobHbl aBTOMaTUYecKM nonydyatbh IP-agpec nmo npotokony BootP/
DHCP.

CmamuvyecKue IP-
mapwpymel

ALAMUHMCTPATOP KOMMYTaTOpa MMeeT BO3MOXKHOCTb 406aBAATb U YAANATb CTaTUye-
CKMe 3anucuy B TabnLy mMapLipyTMsaumu.

lpomokon ARP

(Address Resolution Protocol)

ARP — npoToKon conoctasneHus IP-agpeca u dusmnyeckoro agpeca ycrpoicrea. Co-
OTBETCTBME YCTaHAB/AMBAETCA Ha OCHOBE aHa/NM3a OTBeTa OT y3/1a CeTu, agpec y3na
3anpalunBaeTcs B LWMPOKOBELLATENbHOM MaKeTe.

lpomokon RIP
(Routing Information

MpPOTOKO/ AUHAMMYECKO MapLIPYTU3aLLMK, KOTOPbIM NO3BOAAET MapLIpyTU3aTOpam
06HOBNATL MapPLIPYTHYIO MHOOPMALMIO, NOJyYas ee OT COCEeAHMX MapLIpyTM3aTo-
poB. B 3aauun NpoToKONa BXOAWUT onpeenieHne oNTMMaabHOrO MapLUpyTa Ha OCHO-

Protocol)
BAaHWWM AAHHbIX O KOJIMYECTBE MPOMEKYTOUHbIX Y3/108.
MpPOTOKOA ANMHAMUYECKON MapLUpPyTM3aLLMM, OCHOBAHHbIN HA TEXHOIOTUM OTC/IEKMU-
BaHWA cocTosHMA KaHana (link-state technology) n ncnonb3yowmii Ana HaxoxKaeHus
lpomokon OSPF Kpatyanwero nytu anroputm Lenkctpbl. NMpoTokon OSPF pacnpoctpaHaeT uHdop-

MaUMIo O AOCTYMHbIX MapLpyTax Mexay MaplpyTM3aTopammM O4HOW aBTOHOMHOM
cUCTEeMBb.

lpomokon VRRP

Mpotokon VRRP npepHasHayeH gnA pe3epBUPOBAHWUA MapLLpPYyTU3aTOPOB, BbIMO/-
HAIOLWMX POJb LWKD3a MO YMOAYaHUIO. ITO AOCTUraeTcA NyTém obbeanHeHus |IP-
NHTepdencoB rpynmnbl MapLLUPyTU3aTOPOB B OAMH BUPTYyabHbIN, KOTopbI ByaeT mc-
No0/Ib30BATLCA KaK LU03 N0 YMONYAHUIO A1 KOMMbIOTEPOB B CETU.

BFD (Bidirectional
Forwarding Detection)

MpoTokon BFD obecneunBaet ABYHanpasaeHHyo CBA3HOCTb mexay
MapLIpyTU3aTOpPaMm, KOTopble MOryT OTCTOATb APYr OoT Apyra 6onee yem Ha oAuH
xon. BFD wmeeT ouyeHb HU3Koe Bpemsa (rMBKO HacTpavMBaemoe) onpegeneHus
HEUCMNPaBHOCTM KaHafa CBA3M W, KaK CneacTBue, ObICTpOe MepekntoveHne Ha
pe3epBHbIN MapLUpyT.
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lpomokon BGP

BGP (Border Gateway Protocol, NpoTOKOA rpaHMYHOrO LW/33a) — MPOTOKON
OVMHAMMYECKON  MapllpyTM3aumK,  OTHOCAWMIMCA K Knaccy  MPOTOKO0B
MapLpyTM3aumm BHelwHero wst3a. MNpoTtokon BGP npepgHasHayeH ana obmeHa
MHbOpMaLmelt 0 JOCTUKMMOCTM NOACETEN MeXAY aBTOHOMHbIMWU CUCTEMAMM, TO
ecTb  rpynnamm  MapLpyTM3aTOpOB  NOA  €AUHbIM  TEXHUYECKMM U
aAMUHUCTPATUBHBIM YNpaBAeHUEM, WCNO/b3YIOWUMMU NPOTOKON BHYTPULOMEHHOM
MapLipyTM3auuMmn gaa  onpeaeneHua  MapluipyToB BHYTpU ceba ¥ npoTokon
MEXAOMEHHOW MapLUpyTM3aLMK ANs onpefeneHns MaplpyToB AOCTaBKM MAKeToB
B ApYr1ne aBTOHOMHbIE CUCTEMBI.

2.2.5 ®yHkyuu QoS

B Tabnnue 2.5 npuBeaeHbl oCHOBHbIe GYyHKUMKM KayecTBa obcnykmBaHusa (Quality of Service)

Tabnuua 2.5 — OcHoBHble GYHKUUM KadyecTBa 0b6CyKnBaHUA

Moddepcka
npuoOpPUMeEMHbIX
ouepedeli

YCTPOCTBO NogaepKnsaeT NPUOPUTM3aLMIO CXOZALLEro TpaduKa No oyepeasam Ha
KaXkgom nopty. PacnpegeneHve nNaketos No oyepedsm MOMKET NPOU3BOAMTLCA B
pesynbTaTte KnaccuduKaLmMm NaKeTos NO PasNMYHbIM NOAAM B 3aro/I0BKax NaKeTos.

lModdepxka knacca
obcnymcusaHua 802.1p

CraHgapt 802.1p cneumduumnpyeT meTo, yKasaHWsa NpMopuTeTa Kagpa M airoputm
MCMNO/Ib30BaHMNA NPUOpPUTETA B LIeNAX CBOEBPEMEHHON [OCTAaBKU YYBCTBUTE/IbHOTO K
BPeMEHHbIM 3agepKKam Tpaduka. CtaHgapT 802.1p onpeaensetr BoceMb YPOBHEN
npuoputeToB. KommyTaTopbl MOTryT MCNO/MIb30BaTb 3HavyeHue npuoputeta 802.1p
ONA pacnpeaeneHna Kagpos No NPUOPUTETHBIM OYepeasam.

2.2.6 ®yHKYuu obecneyeHus 6ezonacHocmu

Tabnnua 2.6 — DyHKLUMM obecneyeHns 6esonacHOCTH

®PyHKUMA KOMMYTaTOpa, NpeAHa3HaYeHHasa A41A 3aWuTbl OT aTaK C UCNO/Ib30BAHUEM
npotokona DHCP. O6ecneumBaer ¢punbTpaumto DHCP-coobuieHnin, NOCTYyNMBLUUX C

DHCP snooping HEHAAEXHbIX NMOPTOB MyTEM MOCTPOEHUA U NOAAEPNKAHUA 6a3bl AAHHbIX MPUBA3KK
DHCP (DHCP snooping binding database). DHCP snooping BbINO/AHAET AelcTBUA
6paHaMayspa MeKay HeHaAEKHbIMKU MopTamu 1 cepsepamu DHCP.

UDP relay MepeHanpasneHune wupokoselatenbHoro UDP-TpadmKa Ha yKasaHHbIM IP-agpec.

®dyHkyuu DHCP-cepsepa

DHCP-cepBep ocyuiecTsaseT LEeHTPaAn30oBaHHOE ynpaBaeHUe CeTeBbIMM agpecamm
M COOTBETCTBYHOLWMMMU  KOHOUIYPALMOHHbIMM  NapameTpamu, aBTOMaTMYECKM
NpPeaoCTaBsAA UX KAMEHTaM.

IP Source address guard

PyHKLMA KOMMYTaTOPa, KOTopaa orpaHuumBaeT IP-TpaduK, PuabTpya ero Ha ocHo-
BaHWM Tabauubl cootsetcTBuid IP- 1 MAC-agpecoB B 6a3e gaHHbix DHCP snooping
NMBO CTaTUYECKU CKOHPUIYPMPOBAHHbBIX CBA3OK. PYHKLMA UCNoNb3yeTca Ana 6opb-
6bl c nogmeHol IP-agpecos.

Dynamic ARP Inspection
(Protection)

PyHKUMA KOMMYTaTOpPa, NpefHa3Ha4YeHHasa A1A 3almUTbl OT aTak C UCNO/Ib30BAHUEM
npoTtokona ARP. CoobuieHne, KOTOpoe NOCTyNaeT C HEHAAEKHOIO NopTa, NoABepra-
eTca npoBepKke — cooTBeTcTByeT Aun IP-agpec B Tene npuHatoro ARP-naketa IP-
agpecy oTnpasuTens.

Ecnv agpeca He coBnagatoT, TO KOMMYTaToOp OT6pacbiBaeT NakerT.

L2 —-13—14 ACL (Access
Control List)

Ha ocHoBe MHdOPMaLMK, CoAeprKaLLeinca B 3arosoBKax yposHen 2, 3 u 4, y agmu-
HUCTPaATOPa eCcTb BO3MOXHOCTb HAaCTPOWUTbL MOJIMTMKM, COFNACHO KOTOPbIM MaKket 6y-
AeT 0bpaboTtaH Mbo oTbpoLleH.

Time-Based ACL

Mo3BonseT cKoHOUTypupoBaTh BpeMEHHbIE PaMKU, B TeHEHME KOTOPbIX AaHHbIA ACL
byaeT aencTeoBaThb.
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®YHKLMA KOMMYyTaTopa, N03BO/IAOLWLAA yKa3aTb MAC-agpeca XoCToB, KOTOpbIM pas-

nooAUHHOCMU Ha
ocHose riopma (802.1x)

Port Security pelleHo nepefasaTb AaHHble Yepes nopT. [locne 3Toro NopT nepegaeT NakeTbl, ecu
MAC-agpec oTnpaBuUTeNs He YKa3aH KaK paspeLleHHbI.
lposepka Mposepka noganHHoctu IEEE 802.1x npeactaBaseT coboi mexaHM3m KOHTPOAA 40-

CTyna K pecypcam 4yepes BHeLWHUI cepsep. lpowealme nNpoBepKy NOAJMHHOCTU
No/b30BaTENMN MONYYAOT AOCTYN K pecypcam CeTu.

2.2.7 ®yHKYuu ynpaseneHUs KOMMymamopom

Tabnunuya 2.7 — OCHOBHble PYHKUUM yNpaBAEHUA KOMMYTAaTOpPaMu

3a2py3Ka u 8blepy3Ka
¢halina KoHpueypayuu

MapameTpbl YCTPOWCTBA COXPAHAOTCA B ¢aline HaCTPOWMKW, KOTOPbIA COOEPMKUT
JaHHble KOHOUTYpaLMK KaK BCeM cUCTEMbI B LLe/IOM, TaK U onpeaeneHHoro nopra
YCTPOMCTBA.

lMpomokon TFTP (Trivial
File Transfer Protocol)

MpoToKkon TFTP ucnonb3yeTca AnA onepauunit 3anucu m yteHns ¢annos. MNpoToKon
OCHOBaH Ha TpaHcnopTHoOM npoTtokose UDP.

YCTpoiiCTBa NOAAEPKMBAIOT 3arpy3Ky M BbIrPy3Ky Mo AaHHOMY NpoTokony dainos
KOHdUrypauumn n obpasos nporpammHoro obecneyeHums.

lMpomokon SCP (Secure

MpoTtokon SCP mcnonb3yetca ana onepaunin 3anmcu un yteHua ¢ainos. MNpoTokon
OCHOBaH Ha ceTeBOM NMpoToKoae SSH.

File Transfer Protocol)

Copy) YCTpoiicTBa NOALEPKMBAIOT 3arpysky M nepegady no AaHHOMY NPoTokoay ¢dalinos
HaCTPOMKKN M 06pa3oB NporpammHoro obecneyeHus.
MpoTtokon FTP mcnonb3yeTtcsa ana onepauui 3anucu u vteHuna daiinos. MNpoTokon
lMpomokon FTP (File OCHOBaH Ha TpaHcnopTHOM npoTtokone TCP.
Transfer Protocol) YcTpoicTBa nogaepuBatoT 3arpy3Ky M BbIrpy3Ky No AAaHHOMY MpoToKony ¢aiios
KOHdUrypaunm n obpasos nporpammHoro obecneyeHums.
SFTP — NpoOTOKON MPUKAAAHOrO YPOBHA, NpeAHa3sHaAYeHHbI ANA KOMMPOBAHUA U
BbIMO/HEHMSA rmx onepauun ¢ gpaitnamm nosepx HagéxHoro n 6esonacHoro co-
Mpomokon SFTP (SSH APy pat, ¢ pX Haa

eflMHEHUA.
YCTpoWcTBa NOAAEPIKMBAIOT 3arpy3Ky M BbIFPY3Ky MO AaHHOMY MpoTokony dainos
KOHdurypaunmn n obpasos nporpammHoro obecneyeHus.

YoaneHHbll
MOHUMOopuH2 (RMON)

YaaneHHblh MoHUTOPUHT (RMON) — cpeicTBO MOHUTOPMHIA KOMMbIOTEPHbIX CETEN,
paclwmpeHme SNMP. CoBMecTUMble YCTPOICTBa NO3BONAKOT cobupaTb AnarHocTuye-
CKMe JaHHble C MOMOLLbIO CTaHUMK ynpasneHna cetbto. RMON — 370 cTaHZapTHaA
6asa MIB, B KoTopoli onpefeneHbl TeKyllas M nNpeablaylias CTaTUCTUKA YPOBHSA
MAC v 06beKTbl ynpaBaeHua, NpegocTaBAsoWmMe AaHHble B peaibHOM BpeMeHMU.

Mpotokon SNMP ucnonb3yeTtca gis MOHUTOPUHIA U yNPaBieHUsA CETEBbIM YCTPOM-

lpomokon SNMP ctBom. OH cocTOUT U3 Habopa CTaHAAPTOB A1A CETEBOrO YNpaB/ieHus, BKAOYasa Npo-
TOKO/1 NPUKAAAHOTO YPOBHSA, cxemy 6a3 faHHbIX U HA6Op 06BEKTOB AaHHbIX.
YnpasneHne kommytatopamu nocpeactsom CLI ocywiecTBaseTca NOKanbHO Yepes
Unmepapelic nocnefosatenbHblit NopT RS-232, anbo yaaneHHo 4epes Telnet/SSH. UnTepdeiic
KOMQAHOHOU cmpoKu KOMaHAHOW CTPOKM KoHconu (CLI) aBnaeTca NpombiWNEHHbIM CTaHAAPTOM. UHTep-
(CLI) npetatop CLI npefocTaBAAeT CIMCOK KOMaHA, U KNOYEBbLIX C/10B A1 NOMOLLM NO/b-
30BaTeNIO M COKPALLEHNIO 06bEMA BBOAMMbIX AAHHbIX.
Svslo Syslog — npoTtokon, obecneunBaolMin Nepegady cooblLeHMIA O Npoucxoaalmnx B
yslog cucteme cobbITUAX, @ TaKkKe yBegOMNeHUI 06 OlWMBKax yaaneHHbIM cepBepam.
SNTP MpoTtokon SNTP — NpOTOKON CMHXPOHM3ALMKN BpeMeHW. [apaHTUpyeT TOYHOCTb CUH-
(Simple Network Time XPOHWU3ALLMN BPEMEHW CETEBOTO YCTPOWCTBA C CEPBEPOM L0 MUNINCEKYHAbI.
Protocol)
Traceroute — cnyxebHaa GyHKUMA, NpeAHa3HAYeHHana Ana onpeaeneHns MapLipy-
Traceroute y dyHKL, peA A peA pLpy

TOB Nnepeaayun AaHHbIxX B IP-ceTax.

48

Ethernet-kommymamopsl MES5448 u MES7048




HELTEX

YnpaeneHue AOMUHUCTPATOP MOXKET ONnpeneniuTb YPOBHU NPUBUAENMIA AOCTYNa ANA NONb30Ba-
KOHMpPOAUpyembim TeNen ycTpomncTBa U XapaKTEPUCTUKM ANA KaXKA0ro YPOBHA NpUBMAEruii (ToNbKo ans
docmynom — yposHu yTeHus — 1 ypoBeHb, NOAHbIN AocTyn — 15 ypoBeHb).
npusuneauli
KommyTaTop cnocobeH ycTaHaBAMBaTb 3anpeT AOCTyNa K Kaxaomy uHTepdency
ynpasnenus (SNMP, CLI). 3anpeT MoKeT 6bITb YCTAaHOB/NEH OTAENbHO A/A KaXKA0ro
MHTepdeica goctyna:
B/10KUpO8Ka Telnet (CLI over Telnet Session)
urmepdetica Secure Shell (CLI over SSH)
p TFTP
ynpasseHus HTTP
HTTPS
SNMP
SNTP
JlokanvHasa [na nokanbHol ayTeHTUOMKALMMN NOAAEPKMBAETCA XPaHEHWE Naposieit B 6ase AaH-
aymeHmuguKkayus HbIX KOMMYyTaTopa.

Knuenm RADIUS

MpoTtokon RADIUS ncnonbsyetca ana ayteHTMdMKaLmm, aBTopusaumm m yyeta. Cep-
Bep RADIUS ncnonb3yeT 6a3y AaHHbIX NO/b30BaTeIe, KOTOPAA COAEPKUT AaHHbIe
NPOBEPKM MNOAJIMHHOCTU [ANA KaXAOro nosb3oBaTena. KommyTtaTopbl cogepkat
K/IMEHTCKYIo YacTb npoTokona RADIUS.

yCTpOl‘;1CTBO npeaoctasaAeT noaaepXKKy Nposepkn NOAIMHHOCTU K/IMEHTOB nocpea-

TACACS+
(T nal A ctBom npoTtokona TACACS+. MpoTtokon TACACS+ obecneunBaeT LEeHTPaIM30BaHHYIO
erminal Access .
cuctemy 6e30MacHOCTM A4/1A MPOBEPKM MO/Ib30BaTEeN, MOAyYaloWwmx [OCTyn K
Controller Access Control o
System) YCTPOMCTBY, @ TaK)Ke LEHTPA/NIN30BaHHYIO CUCTEMY ynpaB/ieHUa npu cobatoaeHun
Y cosmectumocTtu ¢ RADIUS n gpyrummn npoueccamm NnposepKku NOAJANHHOCTU.
®dyHKuMA cepBepa SSH nossonsaet kaneHTy SSH ycTaHOBWUTL C YCTPOMCTBOM 3allum-
Cepeep SSH YHKL, peep y y ycTp s
LLleHHOe coeaMHEHMEe ANA YNIPaBAEHUA UM.
Moddepycka JaHHasa PyHKLMA NpenocTaBaseT BO3MOXKHOCTb CO34aBaTb MaKPOKOMaHAbl, npes-
cTaBnsowme cobolt Habop KOMaHZ, U MPUMEHATb UX A KOHOUTypaLmu yCTpou-
MOKPOKOMAHO P P Puryp yere

CTBa.

2.2.8 dyHkyuu 4oa

Tabnumua 2.8 — OcHOBHble GYHKUUN ANA LeHTPoB 06paboTKM AaHHbIX

FIP Snooping

Fibre Channel over Ethernet (FCoE) Initialization Protocol (FIP) — 3To ¢yHKUMA Be-
30MacHOCTM, NpeAHa3Ha4YeHHana ANA NpefoTBpalLeHNa HeaBTOPU30BaHHOMO A0CTyNa
W nepefiauv AaHHbix B cetsax Fibre Channel (FC). ®yHKumna dunbtpyet TpaduK, pas-
peluas TONbKO Te cepBepbl XPaHEHNA AaHHbIX, KOTOPble MMEIOT Ha 3TO NPaBo.

LLDP DCBX

Mpotokon Data Center Bridging Exchange (DCBX) ucnonb3yertcs ycTpoicTBam Ans
obmeHa KoHbUrypaumMoHHoM nHdGopmaumeit ¢ HanpPAMY NOAKAKYEHHbIMU Y31aMMU.
flBnAaeTca pacwmpeHmem npoTokonaa LLDP.

PFC
(Priority Flow Control)

dyHKumsa Priority-based flow control (PFC) npeaoctasnseTt cpeactsa Ans npuocTa-
HOBKW TpaduKa onpeaeneHHoro npuoputeta (802.1p) npu HacTynaeHUn nepenon-
HeHus (congestion) B ucxogawen oyepeam.

QCN
(Quantized Congestion
Notification)

CraHgapt 802.1Qau pewaet npobaemy nepenonHEHUA UCXoaaLWmMX ovepeaent ¢ no-
molbio npoTtokosa Quantized Congestion Notification (QCN). KommyTaTopbl nocrto-
AHHO aHANU3UPYIOT 3arpy3Ky CBOMX UCXOAALLMX ovepenen. Koraa pasmep odepeam
npesbIWaeT onpeaenéHHbIN NOPOr U NPOAOIKAET YBENMYMBATLCA, KOMMYTATOP OT-
NpaBAseT UCTOYHMKY TpaduKa € onpeaenéHHOM YacToToM cneuunanbHble ciykebHble
coobueHus.
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ETS
(Enhanced Transmission
Selection)

[aHHbIi NPOTOKON NPeAoCTaBAseT BO3MOMKHOCTb FTMBKOW HAacTPOMKKU MoaoChl Npo-
nycKaHua ans TpaduKka onpesenéHHoro npuopuTteTa.

Cut-Through

Pexkum Cut-Through nossonser KommyTaTopy HauyaTb NepecbiKy NakeTa ewe 40
TOro, Kak ero NpuMém 611 NONHOCTLIO 3aBepLIEH. ITO NO3BOIAET COKPATUTL 3a4EPK-
KU1 Npu nepecblike 60/1bWwmMx U CBEPX6O/IbLIMX NAKETOB.

2.2.9 /JonoaHumenobHbie hyHKYUU

B Tabnmue 2.9 npusBeseHbl 4ONONHUTENbHbIE GYHKLMM YCTPOMCTBA.

Tabaunua 2.9 — JononHUTenbHble GYHKLMKN YCTPOMCTBA

BupmyaneHoe CeTeBble KOMMYTaTOpPbl MMEIOT B CBOEM COCTaBe MNPOrpaMmHbie M annapaTHble
mecmuposaHue Kabesna | cpefcTsa, NO3BOAAIOLME BbINOJHATL GYHKLIMKN BUPTYyanbHOTo TecTepa kabena — VCT.
(VCT) TecTep No3BOASET ONpeae/IUTb COCTOSHME MeaHOoro Kabens ceAsu.
YCTPOCTBO NO3BONAET TECTUPOBATb ONTUYECKUIA TpaHcusep (DDM). Mpu Tectnpo-
HuazHocmuka P P P P )- Mp P
BaHWM OTCNEXMBAKOTCA TaKMe NapameTpbl, Kak TOK U HanpAaXKeHne nNuTaHuA, Temne-
onmu4yecKko20
paTypa TpaHcMBepa, MOLWLHOCTb CUrHana. Ana peanusaumm Tpebyetca noaaeprkka
mpaHcusepa

3TUX GYHKLMI B TpaHCMBEpE.

2.3 OcCHOBHbIe TeXHUYECKMNEe XapaKTepUCTUKH

OCHOBHble TEXHUYECKME NapamMeTpbl KOMMYTaTOPOB NpuBeaeHbl B Tabanue 2.10.

Tabnunua 2.10 — OCHOBHblE TEXHUYECKUE XapPaKTEPUCTUKK

O6wme napameTpbl

1 x 10/100/1000BASE-T (OOB)
48 x 10GBASE-R (SFP+)/1000BASE-X (SFP)
MES5448 4 x A0GBASE-SR4/LR4 (QSFP+)
1xUSB 2.0
NHTepdeiichbl
1 x 10/100/1000BASE-T (OOB)
VES704g | 48 % 10GBASE-R (SFP+)/1000BASE-X (SFP)
6 x 40GBASE-SR4/LR4 (QSFP+)/100GBASE-SR4/LR4 (QSFP28)
1xUSB 2.0
MES5448 1,28 T6ut/c
MponyckHaa cnocobHoCTb
MES7048 2,15 Téut/c
MponssoanTeNnbHOCTb Ha MES5448 943,5 MPPS
nakeTtax gavHomn 64
Baiital MES7048 | 1449 MPPS
MES5448 9 Mb
O6bem bydepHON NnamaTm
MES7048 16 Mb
O6bvem O3Y (DDR3) 4Tb
O6bem N3Y (SATA SSD) 8TB

1 3HaueHus YKa3aHbl AnA OAHOCTOpOHHeVI nepeaavun.
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MES5448 131072
Tabnuua MAC-agpecos

MES7048 294912
Konnuectso ARP-3anucei 6144
Tabnauua VLAN 4094
Konnuectso rpynn L2 Multicast 2048
Konnuectso npasun SQinQ 4090

MES5448 1023 BxogHbix, 1023 BbIXOAHbIX
Konnuecrso npasun ACL
MES7048 12276 BxoaHbix, 1023 BbIXOAHbIX
Konnuectso ACL 100
Konnuectso npasun ACL B ogHom ACL 1023
Konnuectso IPv4 Unicast-mapwpyTos 163811
Konunyectso IPv6 Unicast-mapwpyTos 81921
Konnyectso VRRP-mapwpytmnsatopos 128
Konnuectso L3-uHTepdeiicos 256
Konunyectso BnpTyanbHbix Loopback- 64

nHTepdencos

Arperaumsa KaHanos (LAG)

64, no 32 nopToB B Kaxaom LAG

Konnuyectso aksemnnapos MSTP

64

Konnyectso 3ksemnnapos
PVSTP/RPVSTP

128

Konnuectso DHCP pool

32, Bcero 4096 IP-agpecos

KauecTBo o6cnyxumBaHma QoS 7 ouepepei
CBEPXA/IMHHbIE Kaapbl MES5448 12270 6aut
(jumbo frames) MES7048 | 9394 6aiit

CreknpoBaHue

[o 8 toHuTOoB

1 MapuwpyTsl IPv4/IPv6 Unicast/Multicast ncnonbsytot oblime annapaTtHble pecypcsbl.
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CooTBeTCTBME CTaHAAPTaAM

IEEE 802.3ac

IEEE 802.3ad — arperauma KaHanoB

IEEE 802.3ae — 10 GbE

IEEE 802.1ak — MRP

IEEE 802.1S — MHOKecTBO CBA3YOWMX AepeBbeB (MST)
IEEE 802.1W — 6bicTpoe cBasytolee gepeso (RSTP)
IEEE 802.1D — cBssytolLee gepeso (STP)

IEEE 802.1Qat — MSRP

IEEE 802.1Qav — Time-Sensetive Streams

IEEE 801.1Qbb

IEEE 802.1v — Knaccuoumkauma VLAN

IEEE 802.1p — npuopuTtn3auna Tpaduka

IEEE 802.1X

IEEE 802.3x — Flow Control

IEEE 802.1AB — LLDP

IEEE 802.1Qbb — Priority-based Flow Control

IEEE 802.1ad — Double VLAN tagging

IEEE 802.1ag — Connectivity Fault Management (CFM)
IEEE 802.3ah — Operations, Administration, and Maintenance (OAM)
IEEE 802.1Qau — Congestion Notification

IEEE 802.1Qaz — Enhanced Transmission Selection (ETS)

YnpasneHue

JlokanbHoe ynpasnieHue

Console

YpaneHHoe ynpasneHue

Telnet, SSH, SNMP, Netconf, HTTP/HTTPS

dusnyecKkme xapaKTepUCTUKN 1 YCI0BUA OKPYrKaloLLei cpeabl

MCTOYHUKM NUTAHUA

CeTb nepemeHHOro Toka: 176-264 B, 50 I'y,

CeTb NOCTOAHHOrO TOKa: 36—72 B

BapuaHTbl nUTaHuA:

- OAWH UCTOYHMK NUTAHMA NOCTOAHHOIO MW NEPEMEHHONO TOKa;

- ABA UCTOYHMKA MUTAaHUA NOCTOAHHOIO MAMU NEPEMEHHONO TOKa, C BO3MOXK-
HOCTbIO ropAYel 3ameHbl

Makc. noTpebnsemas MES5448 He 6onee 150 Bt
MOLLHOCTb MES7048 He 6onee 180 Bt
MES5448 440 x 44 x 425 mm
labaputhbl (LU x B x T)
MES7048 440 x 44 x 447 mm

Pabouas Temnepatypa

OT0 po +45 °C

Temnepatypa XxpaHeHus

OT1-40 po +70 °C

OTHOCUTENIbHAA BAAXKHOCTb NpPU 9KC-

nayataumm

He 6onee 80 % (6e3 ob6pa3oBaHUs KOHAEHCaTa)

CpoK cy»bbl

He menee 15 net

2.4 KOHCTpPYKTUBHOE UCNONIHEHUE

B gaHHOM pa3gene onmMcaHO KOHCTPYKTMBHOE MCNosIHEHMEe KommyTaTtopos MES5448 n MES7048,
npeactaB/ieHbl n3obpaxeHua nepegHen, 3agHet U BOKOBbIX NaHesnel YCTPOMCTBA, ONMCaHbl Pasbembl,
CBETOAMOAHbIE UHAMKATOPLI M OPraHbl ynpaBaeHUs.
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KommyTatopbl MES5448 1 MES7048 BbinOAHEHbI B METAa/ZIMY4ECKOM KOpnyce C BO3MOXHOCTbIO
yCTaHoBKM B 19” KapKac, BbicoTa Kopnyca 1U.

2.4.1 BHewHuii sud u onucaHue nepedHeii naHeau MES5448

BHeWHW BMA, 3aaHEN NaHenn KommyTaTopos cepun MES5448 npuseseH Ha puUcyHKe 1.
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PucyHok 1 — NepedHsas naHeno MES5448

B Tabnuue 2.11 npuBedeH nNepeyeHb pPa3bemMoB, CBETOAMOAHbLIX MHAMKATOPOB W OPraHoB
YNpaB/IEHUS, PACMO/IOXKEHHbIX HA NepeaHel NnaHen KommyTaTopa.

Tabnunua 2.11 — OnucaHune pasbeMoB, UHAMKATOPOB M OPraHoOB ynpaBaeHus nepeaHen naHenn MES5448

dnemeHT nepegHei
naHenu

Ne OnucaHue

Unit ID NHAaMKaTop HOMepa YCTPOMCTBA B CTEKE

Power NHAMKATOp NUTaHMA yCTPOMCTBA

1 Master MHAMKaTop pexkrMma paboTsl ycTpoicTea (BeayLumii/segombiit)

Fan NHanKaTop paboTbl BEHTUAATOPOB

RPS NHOMKaTop pe3epBHOro 31eKTponuTaHuA

KOHCONbHbII NOPT ANA NOKANbHOIO YNpaB/ieHNUA YCTPOMCTBOM.
PacnuHoBKa pasbema cnegytolasn:
He ncnonb3syerca

He Mcnosb3yeTcs

RX

GND

GND

X

He ncnonb3yerca

He ncnonb3syerca

He Mcnonb3yetca

2 Console

OCooNOOUL B WNE

PyHKLMOHaNbHAA KHOMKA ANA Nepe3arpysku yCTPOIMCTBa U cbpoca K 3aBoa-
CKMM HaCTpoMKam:

- NPW HaXKaTUKM Ha KHOMKY AANTeNbHOCTbI0 MeHee 10 ¢ npoucxoauT nepesa-
rpy3Ka yCcTpomcTBa;

- NPW Ha)KaTUKW Ha KHOMKY A/auTenbHocTbio 6onee 10 ¢ nponcxogut cbpoc
HACTPOEK YCTPOMCTBA A0 3aBOACKOM KOHPUrypaumu.

4 [1-48] CnoTbl pna yctaHoBKM TpaHcusepos 10G SFP+/1G SFP

XLG1, XLG2
5 XLG3, XLG4 Cnotbl XLG1-XLG4 gna yctaHoBKK TpaHcueepos 40G QSFP+

Ethernet-kommymamopsl MES5448 u MES7048
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2.4.2 BHewHuli eud u onucaHue 3a0Heli naHenu MES5448

BHewHW BUA 3aaHen naHenn KommyTtaTopoBs cepun MES5448 npuBeaeH Ha pUCyHKe 2.

1
|

@]

@<5'&—,Q
& NP

PucyHok 2 — 3a0HAaA naHens MES5448

B Tabanue 2.12 npmBeaeH nepeyeHb PasbeMoB, PACNoNOKEHHbIX Ha 3a4HeN NaHes I KOMMYTATopa.

Tabnnua 2.12 — OnucaHue pa3bemMoB 3a4Hel NaHeIn KOMMyTaTopa

Ne dnemeHT 3agHen naHenu OnucaHue
1 NcTouHMK nuTtaHma PM350-220/12
2 BEeHTMNATOP UCTOYHMKA NUTAHUA

Paszbem ANA NOAKNKYEHNA K UCTOYHUKY 3NEKTPONUTAHUA NepemMeHHOro
TOKa

3 ~220 VAC 50 Hz max 1A

4 CbeMHble BEHTUAATOPbI CbeMHble BEHTUAALMOHHBIE MOAY/IN C BO3MOMKHOCTbIO ropﬂqeﬁ 3aMeHbl

Mopt (out-of-band) 10/100/1000BASE-T (RJ-45) ans yaaneHHoro ynpas-
5 00B JIeHUs YyCTPOUCTBOM. YNpaB/ieHMe OCyLEecTBASETCA NO CETU, U30/IMPOBAH-
HOM OT KaHasa nepesayn AaHHbIX

6 USB USB-nopTt
7 Knemma 3asemnenna = Knemma gna 3asemneHma yctpoiicTea
8 Cnot anAa pes3epBHOro UCTOYHMKA NUTAHUA

2.4.3 BHewHuli eud u onucaHue 6oKoabix naHeneli MES5448

BHelwHW BuA 6OKOBbIX NaHeielt KommyTaTopoB cepum MES5448 npuBefeH Ha pUCyHKax 3 1 4.

©

® @ ®

PucyHok 3 — lpasas 6okosaAa naHens MES5448

©

® ® ®

PucyHok 4 — J/lesasa 6okoeas naHenos MES5448
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Ha 60KOoBbIX NAaHENAX YCTPOMCTBA PACNO/IOKEHbI BEHTUIALMOHHbIE PELLUETKM, KOTopble CAy»KaT s
oTBOZa Tensa. He 3aKpbiBailTe BEHTUAAUMOHHbIE OTBEPCTUA MOCTOPOHHUMMK MpegMeTamu. ITO MOXKET
NPMBECTU K Neperpesy KOMMNOHEHTOB YCTPOCTBA U Bbi3BaTb HapylleHWA B ero paboTte. PekomeHaaumnm no
YCTaHOBKe yCTPOMCTBa NpuBeeHbl B pasaesne «YCTaHOBKa U NOAKAOUEHUE .

2.4.4 BHewmHuli sud u onucaHue nepedHeli naHeau MES7048

BHewHWI BUA nepeaHen naHene KommyTaTopoB cepum MES7048 npuseseH Ha pucyHKe 5.
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PucyHoK 5 — lNepedHsas naHenbs MES7048

B Tabnuue 2.13 npuBedeH NepeyeHb Pa3beMoB, CBETOAMOAHbLIX WMHAMKATOPOB W OPraHoB
YNpaBJ/IEHUS, PACMO/IOXKEHHbIX HA NepeaHeln NnaHen KommyTaTopa.

Tabnnuya 2.13 — OnucaHune pasbemMoB, UHANKATOPOB M OPraHoOB ynpaBaeHus nepegHel naHenm MES7048

dnemeHT nepegHen
Ne Sy OnucaHue
naHenu
Power NHAMKATOp NUTaHMA YCTPOMCTBA
Master MHAMKaTop pexkrMma paboTbl ycTpoicTea (BeayLumii/segombiii)
1
Status NHAMKaTop COCTOAHMA YCTPOMCTBA
Fan NHanKaTop paboTbl BEHTUAATOPOB
dyHKLMOHaNbHAA KHOMKA AN Nepe3arpysku yCTpoicTea U cbpoca K 3aBoa-
CKMM HaCTpOMKam:
5 F - NPW HaXKaTUK Ha KHOMKY AAUTeNbHOCTbIo MeHee 10 ¢ npoucxoauT nepesa-
rpy3Ka yCTpOWCTBa;
- NPW Ha)KaTUKU Ha KHOMKY AAuUTenbHocTbio 6onee 10 ¢ nponcxoguT cbpoc
HACTPOEK YCTPOMCTBA A0 3aBOACKOM KOHOUIypaLumm
3 [1-48] CnoTbl Ana ycTaHOBKM TpaHcusepos 10G SFP+/1G SFP
4 [49-54] CnoTbl Ana ycTaHOBKM TpaHcusepos 40G (QSFP+)/100G (QSFP28)

2.4.5 BHewHul sud u onucaHue 3adHeli naHenu MES7048

BHelWHM BMA 3a4HEN NaHe M KomMmyTaTopos cepumn MES7048 npuBeaeH Ha pUCYHKe 6.

1
|

200 VAR / 50 Ha / max 200 VAG/ 50 e/ max 3,54

®

PucyHoK 6 — 3a0HsAsa naHens MES7048
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B Tabnmue 2.14 npuBeseH nepeyeHb Pa3beMoB, PAcMo/IOKEHHbIX Ha 3a4Hel NaHean KommyTaTopa.

Tabnnua 2.14 — OnucaHue pa3bemMoB 3a4Hel NaHeIn KOMMyTaTopa

Ne dnemMeHT 3aaHeil naHenu OnucaHue
1 NcToYHUK nuTaHma PM350-220/12
2 BeHTUNATOP NCTOYHMKA NUTaHNA

3 ~220 VAC 50 Hz max 1A Pasbvem ANnA NOAKNKYEHNA K UCTOYHUKY 3NEKTPONMUTAHMA NepemMeHHOro

TOKa
4 CbeMHble BEHTUAATOPDI CbeMHble BEHTUNALMOHHbIE MOAYIN C BO3MOXKHOCTbIO ropaYeii 3aMeHbl
5 USB USB-nopTt

KOHCONbHbIM NOPT ANA NOKANBbHOTO YNpaBieHNa YCTPOUCTBOM.
PacnuHoBKa pasbema cnegytolasn:
He ncnonb3syerca

He ncnonb3yerca

RX

GND

GND

TX

He ncnonb3yeTca

He ncnonb3yeTca

He ncnonbsyeTca

6 Console

OooONOOULL D WNPE

Mopt (out-of-band) 10/100/1000BASE-T (RJ-45) ans yaaneHHoro ynpas-
7 00B JIeHUA YyCTPOUCTBOM. YNpaB/ieHMe OCYyLEeCcTBAAETCA NO CETU, M30JIMPOBAH-
HOM OT KaHasa nepegayn SaHHbIX

8 Knemma 3azemneHna == Knemma gna 3azemneHus YCTDOVICTBB

9 Pe3epBHbIl UCTOYHMK NuTaHmMa PM350-220/12

2.4.6 BHewHuli sud u onucaHue bokoabix naHeneli MES7048

BHewHW BuA 6OKOBbIX NaHeelt KommyTaTopoB cepmum MES7048 npuBefeH Ha pUCyHKax 7 1 8.

-] -] e

® e

PucyHok 8 — Jlesas 6okosas naHesnos MES7048

Ha 60KoBbIx naHensx YCTPOVICTBa PacnoNnoXeHbl BEHTUNALMOHHbIE PELUETKN, KOTOPbIE CAYXaAT O1A
oTBoaa Tenna. He 3aKprBal>lITe BEHTUNAUNOHHbIE OTBEPCTUA NOCTOPOHHMMU MpeagmMmeTamu. 3TO MoXeT
npmBecTun K neperpesy KOMNOHEHTOB YCTpOﬁCTBa M BbI3BATb HApPyLeEHNA B €ro pa60Te. PekomeHaaumm no
YCTaHOBKe YCTpOP’ICTBa npmueeaeHbl B pasaene «YCTaHOBKA 1 NOAKIOYEHME.
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2.4.7 (Csemosasa uHOUKayusa

CocTtonHue wHTepdencoB Ethernet wuHaMuuMpyeTca ABYMA CBETOAMOAHLIMU  MHAMKATOPaMM,
LINK/ACT 3eneHoro useTa u SPEED aHTapHOro ugeta. PacrnonoskeHue CBETOAMOMO0B MOKa3aHo Ha
pucyHkax 9 n 10.

LINK/ACT SPEED

PucyHok 9 — BHewHuli s8ud padvema QSFP+

LINK/ACT  SPEED

PucyHok 10 — BHewHuli 8ud pasvema SFP/SFP+

Tabnunua 2.15 — CeeToBas MHAMKAUMA cocToAHUA XLG-nopTos

MopT BbIK/NOYEH UAM COEAMHEHMEe He yCTa-
BbikntoueH BbikntoueH
HOB/IEHO
FODUT HOCTOAHHO FODUT HOCTOAHHO YCTaHOB/NEHO COeAMHEHME Ha  CKOpPOCTU
P P 40/100 réut/c
[opuT nocToAHHO Mwuranne MaoeT nepegava gaHHbIX

Tabnnua 2.16 — CeeToBas MHAMKAUMA COCTOAHUA XG-NopToB

lMopT BbIKAOYEH MAW COeaAUHEeHWe He ycTa-
BbikntoueH BbikntoueH

HOB/IEHO

YCTaHOBNEHO COeAMHEHWE Ha  CKOpPOCTU
BbikntoueH [opuT noctoAaHHO

1r6éut/c

YcTaHOBNEHO coeAMHEHMEe Ha  CKOpOCTU
[opuT nocToAHHO [opuT NnocToAHHO

10 réut/c
X Mwuranne NpeT nepenaya AaHHbIX
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Nuankatop Unit ID (1-8) cnyuT ana ob6o3HayeHna Homepa YCTPOMCTBa B CTEKe.

CuctemHble nHguKkatopbl (Power, Master, Fan, RPS) cny:kaT ana onpeaeneHma coctoaHusa paboThbl

y3/10B KOMMyTaTOpa.

Tabnunuya 2.17 — CeeToBas MHAMKALMA CUCTEMHbBIX MHOMKATOPOB

HasBaHue ®dyHKUMA -
CocTosHMe nHAMKaTOpaA CocTosiHMe YCTpOUCTBa
WHAUKaTOpA UHAUKaTopa
BbikntoueH MuTaHne BbIKAIOYEHO
. MuTaHne BKAOYEHO, HOPMabHaA
CoctosAHue 3eneHbliA, ropuT NOCTOAHHO o
Power paboTa ycTpoiicTea
WUCTOYHMKOB NMUTAHUA
o HencnpaBHOCTb cucTembl
KpacHbIn, ropuT NOCTOAHHO o
NUTAHWA YCTPOICTBA
. YcTpolicTBO siBNAeTCA
3eneHbln, ropuUT NOCTOAHHO
Mpu3Hak BeayLero «MacTepom» cTeka
Master YCTPOMCTBA Npu YCcTponcTBO He ABAAeTCA
paboTe B cTeke BbikntoueH «MacTepom» B CTEKE UJIN He
33,aH PEXUM CTEKMPOBAHUA
" 3eneHbli, ropuT NOCTOSHHO Temnepatypa Huxe 80 °C
HAMKaTop S S
OpaHrKeBbl, FOPUT NOCTOAHHO Temnepartypa ot 80 go 90 °C
Status TemMnepaTypbl = .
o KpacHbIN, ropuT NOCTOAHHO Temnepartypa Bbiwe 90 °C
yCTpONCTBa
BbikntoueH MuTaHne BbIKAOYEHO
CocTosiHme 3eneHbli, ropuT NOCTOSHHO Bce BEHTUAATOPbI UCNPaBHbI
Fan BEHTUAATOPA . OTKa3 ogHoro unu 6onee
KpacHbIn, ropuT NOCTOAHHO
oXNnaxkaeHuA BEHTU/IATOPOB
Pe3epBHbIN NCTOYHUK
3eneHbli, ropuT NOCTOAHHO NoAKAOYEH 1 paboTaeT
HOPMaNbHO
Pexkum paboTbl OTcyTCTBME NEPBUYHOIO NUTAHNUA
RPS pesepBHOro . pes3epBHOro UCTOYHMKA MBO ero
KpacHbli1, ropuT NOCTOAHHO
WUCTOYHMKA NUTAHUA HEeWcnpaBHOCTb, M0 OTKas
BEHTUAATOPA.
Pe3epBHbIN NCTOYHMK He
BbikntoueH
NOAKNIOYEH

2.5 KomnnaeKTt noctaBku

B 6a30BbIii KOMNAEKT NOCTABKM BXO4AT:

— Ethernet-kommyTatop;

— KomnnekT Kpenexa B CTOMKY;
— [MamATKa 0 JOKyMeHTaumu;

— CepTuduKaT cOOTBETCTBUA;

— Macnopr.

Mo 3aKka3y Nnokynateasa B KOMMAEKT MOCTaBKM ONUMOHANIbHO MOTYT ObITb BKAOYEHDI:

— PykoBogacTBO No aKcnayaTaumm Ha CD-agucke (onuMoHanbHO);

—  KoHCoNbHbIN Kabenb;

—  Moaynb nutaHma PM-350-48/12;

—  LUHyp nuTaHus EBpoBunka-C13 1.8m (B cnydae KOMNAEKTaLMUM MOAYNEM MUTAHUA);

—  Moaynb nutanma PM350-48/12;

—  WHyp nutanHua NBC 2x1.5 2m (B cnyvae KoMnneKktaummn moaynem nutaHusa PM350-48/12);
—  SFP/SFP+/QSFP+/QSFP28 TpaHcuBepbl.
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3 YCTAHOBKA U NOAKNHOYEHUE

B AaHHOM pasfaene onucaHbl NpoLeaypbl YCTAHOBKM 060pyA0BaHUA B CTOMKY M NOAKAOUYEHMA K NK-
Talouwen cetu.

3.1 KpenneHue KPpOHLWTENHOB

B KOMMNEKT NOCTaBKM YCTPOMCTBA BXOAAT KPOHLWTEWHbI AN1R YCTAaHOBKU B CTOMKY M BUHTbI 411 Kpen-
NeHVA KPOHLUTEMHOB K KOPMNyCY YCTPOWCTBA. [1A YCTaHOBKM KPOHLUTENHOB:

PucyHok 11 — KpenneHue KpoHWmMmMelHO8

1. CoBmecTuTe YeTblpe OTBEPCTUA A1 BUHTOB HA KPOHLUTEMNHE C TaKUMM Ke OTBEPCTUSMM Ha
H60KOBOI NaHe M yCTpoMCTBa.

2. C nomoLbto OTBEPTKM MNPUKPENUTE KPOHLLTEMH BUHTaMU K KOpNycy.

3. [MoBTopuTe gencTema 1, 2 Ana BTOPOro KPOHLWTEMHa.

3.2 YcTaHOBKA YCTPOMCTBA B CTOMKY

[N yCTaHOBKM YCTPOMCTBA B CTOMKY:

1. MpunoxKnTe yCTPOMCTBO K BEPTUKA/IbHBbIM HAaNpPaBASOWMM CTOMKMN.

2. CoBMecTUTe OTBEPCTUA KPOHLWITEWHOB C OTBEPCTUAMM HA HaMpPaBAAOWMX CTOMKKU. MUcnonb-
3yiTe OTBEPCTMA B HAMpPaBAAOLWMX Ha OAHOM YPOBHE C 06euX CTOPOH CTOWMKW, ANA TOro
4TO6bI YCTPOMCTBO PACNONaraaocb ropusoHTaNbHO.

3. C nomoLLbio OTBEPTKM MPUKPENUTE KOMMYTATOP K CTOMKE BUHTaMMU.

Ethernet-kommymamopsl MES5448 u MES7048
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PucyHok 12 — YcmaHosKka ycmpolicmea 8 cmoliKy

Ha pucyHKe 13 npuBegeH npumep pasmelleHns kommytatopos MES5448 B cToitke.

o MES5448/7048 N1 o
o KabenbHbii1 opraHaiizep o
o MES5448/7048 N2 (o]
o KabenbHbIid opraHainsep o
o MES5448/7048 N3 o
o KabenbHkIi opraHaitzep o
o MES5448/7048 N4 o
o KabenbHbli1 opraHaiizep o
0o MES5448/7048 N5 o
(o] KabenbHblit opraHaiisep (o]

PucyHok 13 — PazmeuieHue Kommymamopos MES5448/MES7048 e cmolike
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He 3aKpbiBaliTe BEHTUNALMOHHDbIE OTBEPCTUSA, a TaKXKe BEHTUIATOPbI, PACcNo/IoXKeHHbIe Ha
cal | 3aAHel naHeaun, NOCTOPOHHUMU MpeaMmeTamMmu BO U3belkaHMe neperpeBa KOMMNOHEHTOB
KOMMYTaTOpa M HapyLueHuA ero paborTbl.

3.3 YcTaHOBKa mopynei NUTaHuA

KOMMYTaTOP MOXeT pa60TaTb C OAHMM wuAn AOBYyMA MOAOYNAMU NUTAHUA. YcTaHOBKa BTOpPOro
moayna nuTaHuA HGOGXO,LI,MMa B C/y4ae WCNno/sib30BaHUA YCTpOﬁCTBa B ycnoBuAx, Tpe6y+0u.|,14x
NoBbILLIEHHOM HaaeXHOCTU.

MecTa Ans yCTaHOBKM MOAYNEN MUTAHWUA C 3N1EKTPUYECKOM TOUYKM 3peHUn paBHOLEHHbI. C TOUKM
3pPEHMA YCTPOMCTBA, MOZYNb MUTAHWA, HAXOAAWMWCA cneBa (ecaM CMOTpeTb Ha 3afHIoK CTEHKY
KOMMYTaTOpPa), CYMTAETCA OCHOBHbIM, CNpaBa — pe3epBHbIM. MoAynn NUTAHMA MOTYT YCTaHaBAMBATLCA U
n3B/ieKaTbCA 6e3 BbIK/NOYEeHUA YCTPOMCTBa. Mpn YCTaHOBKE MAM U3BIEYEHUU OONOAHUTENBHOTO MOAYAA
NUTaHUA KOMMYTaTOp NPoACAKaeT paboTy 6e3 nepesanycka.

PucyHok 14 — YcmaHosKka moodyneli numaHus

CocToAHMe MmoAaynei NUTaHNA MOXKET BbITb NPOBEPEHO MO MHAMKALMM Ha NepeaHein naHenn KOMMyTa-
Topa (cm. pasgen 2.4.7) nam No AMarHOCTMKe, AOCTYMHOM Yepe3 uHTepdeincbl ynpaBaeHa KOMMyTaTo-
pom.

UHpukaumsa aBapun moayna NUTaHUA MoXxKet 6bITb Bbi3BaHa He TOJIbKO OTKa3oMm moAaynsa,
radRCl) HO U OTCyTCTBMEM NEPBUYHOIo NNTAHUA.
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3.4 TMMopaKnioueHue NUTAOLWEN CeTU

1. TMpexae 4em K yCcTpoKncTBy byAeT NOoAKAOYEHA MUTAOWAA CeTb, HEOBXOAMMO 3a3eMAUTb
KOpNyC YCTPOICTBa. 3a3emsieHne HeobXoAMMO BbIMNOAHATL U30JMPOBAHHBIM MHOTFOXWU/b-
HbIM NPOBOAOM. YCTPOICTBO 3a3eMJIEHUA U CEYEHME 3a3EM/IAIOLLLENO NPOBOAA AOXKHbI CO-
oTBeTcTBOBaTb TpeboBaHuAM MY3.

g

MopaKnoueHne A0MKHO OCYLLECTBAATLCA KBaAUPULMPOBAHHbBIM CNELNanuCcTOM.

2. Ecnau npegnonaraeTcAa NoAKAOYEHME KOMMbHOTEPA MAM MHOMo 060opynoBaHMA K KOHCONb-
HOMY MOPTY KOMMYTaTOpPa, 3TO 06opyA0BaAHME TaKKe AOMKHO ObITb HAAEKHO 3a3EM/EHO.

3. TNogkntounTe K ycTponcTey Kabenb nuTaHMA. B 3aBUCMMOCTM OT KOMNAEKTALMM YCTPOMCTBA,
NUTaHME MOXKET OCYLLECTBAATLCA OT CETU MEepPeEMEHHOr0 TOKa /IMBO OT CeTU MOCTOAHHOIO
TOKa. pK NOAKNIOYEHUN CETU NEPEMEHHOrO TOKa CneayeT UCMNo/b30BaTb Kabesb, BXoaA-
LW B KOMNAEKT yCcTpoiCcTBa. Mpn NOAKAIOYEHMM K CETU MOCTOAHHOIO TOKA MCMOAb3yiTe
NpoBo, ceyeHnem He meHee 1 mm? n cobntogaiTe NOAAPHOCTb, YKa3aHHYIO Ha B610Ke nuTa-
HUA.

Bo wu3bexkaHMe BO3HMKHOBEHUA KOPOTKOrO 3aMblKaHMA NPU MOAKAIOYEHUU K CeTU
NOCTOAHHOrO TOKa PEKOMEHAYeTCA NPOM3BECTU 3aUMCTKY NPOBOAA Ha AJIMHY 9 MM.

.‘

’ ‘ Llenb NnUTaHMA NOCTOAHHbIM TOKOM A0/1XKHa copgepiKartb YCTPOﬁCTBO OTK/ZII04YEHNA NUTAHUA C
- ¢VI3VI‘-IECKMM pasbegnHeHnem coeguHeHUA (Bbleoanenb, pa3beém, KOHTAKTOp,
ABTOMaTUYECKUI BbIKIOYaTENb U T. 1.).

4. BknouuTe nuTaHue yCTpOﬁCTBa n y6eAMTECb B OTCYTCTBUU aBapMﬁ Nno COCTOAHUIO MHAWKa-
TOPOB Ha I'IEpELI,HEVI naHenwn.

3.5 YcraHoBKa u yganeHue SFP-tpaHcuBepoB

/ YcTaHOBKa ONTMYECKMX MOAYNEN MOKET NPOU3BOAUTLCA KaK NPMU BbIKAIOYEHHOM, TaK U
NPy BKAIOYEHHOM YCTPOUCTBE.

1. BcraBbTe BepxHUi SFP-mo4y b B CIOT OTKPbITOM YacTblo pa3bema BHM3, a HUKHW SFP-
MOAYNb OTKPbITOM YacTblo pa3bema BBEpPX.

PucyHok 15 — YcmaHosKa SFP-mpaHcusepos
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2. Hapasute Ha mMmo4ynb. Korpa oH BcTaHeT Ha MecTo, Bbl ycabiwunTe xapaKTepru‘/i LLLETYOK.

PucyHok 16 — YcmaHoeneHHble SFP-mpaHcusepbl
[na yoaneHna TpaHcusepa:

1. OTkpoiiTe 3aLWeNKky moayns.

PucyHok 17 — Omkpbeimue 3aujenku SFP-mpaHcugepos

2. WUN3Bnekute moaynb U3 cnoTa.

PucyHok 18 — U3eneyeHue SFP-mpaHcusepos

63

Ethernet-kommymamopsl MES5448 u MES7048



JHELTEX

4 HAYANbHAA HACTPOMKA KOMMYTATOPA

4.1 HacTpoiiKa TepMmuHana

Ha KomnbloTepe 3anycTuTb Nporpammy smynsummn tepmmHana (HyperTerminal, TeraTerm, Mini-
COM) U NPOMU3BECTU CNEAYIOLLME HACTPOMNKMU:

— BbIO6pPaTb COOTBETCTBYHOLLMI NOCNEL0BaTENbHbIN NOPT;

YCTAHOBMUTb CKOPOCTb Nepenayun gaHHbix — 115200 604,

— 3apaTb dopmMaT AaHHbIX: 8 BUT AaHHbIX, 1 cTONOBbLIM HUT, 6E3 KOHTPONA YETHOCTY;

OTK/IIOUYMTb annapaTHOE 1 NPOrpaMMHOE ynpasieHne NOTOKOM AaHHbIX;

334aTb pPeXum amynauum tepmmHana VT100 (MHOrve TepmMUHa/IbHbIE MPOrPaMMbl UCMONb3YIOT
OAHHbIN PEXUM IMYNALMN TEPMMUHANA B KAUECTBE PEXKMMA MO YMOYAHMIO).

4.2 BKAlo4eHUe yCcTpoucTsea

YcTaHOBUTb coeAMHEeHMEe KOHCOM KommyTaTopa (nopt «Console») ¢ pasbemom nocnenosarteb-
HOro MHTepdenca KoMnbloTepa, Ha KOTOPOM YCTAaHOBNEHO MpPOrpamMmmHoe obecrneyeHne smynsauum
TepMunHana.

BKAOUNTL yCTPOCTBO. MpK KaXKAOM BKAOUYEHUW KOMMYyTaTOpa 3anyckaeTcs npoueaypa TecTu-
POBAHUA CUCTEMbI MPU BKAKOYEHUM, KOTOPAA MO3BOJIAET onpeaenTb paboTocnocobHOCTb YCTPOMCTBA
nepep, 3arpy3Koi UCNOAHAEMOM NporpamMmmbl B onepaTusHyto namatb (O3Y).

OtobpakeHne xo4a BbINOSHEHUA MpPOLEAYPbl TECTUPOBAHMA CUCTEMbl Ha KOMMYTaTOpax
MES5448/MES7048:

Stopping network: OK

Saving random seed... done.

Unloading kernel modules: OK

Stopping logging: OK

umount: /: not mounted.

The system is going down NOW!

Sent SIGTERM to all processes

Sent SIGKILL to all processes

Requesting system reboot

[78648.185579] reboot: Restarting system

Booting Eltex MES5448/MES7048 BIOS version 3.5...

U-Boot 2016.07-MES5448/MES7048 (Mar 31 2021 - 12:59:35 +0700)

CPU: x86 64, device 406d8h

DRAM: 4 GiB

SF: Detected MX25L12805 with page size 256 Bytes, erase size 64 KiB, total 16
MiB

Model: Eltex MES5448/MES7048

SF: Detected MX25L12805 with page size 256 Bytes, erase size 64 KiB, total 16

MiB

Loading FPGA 1mMage: i i iiiiineeeeteeeennnnaeeenns OK.

SF: Detected MX25L12805 with page size 256 Bytes, erase size 64 KiB, total 16
MiB

SCSI: scanning bus for devices...

Device 0: (1:0) Vendor: ATA Prod.: 8GB SATA Flash D Rev: SFPS
Type: Hard Disk
Capacity: 7641.2 MB = 7.4 GB (15649200 x 512)
Found 1 device(s).
Net: eth0: e10004#0
Autoboot in 5 seconds
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Yepes 5 cekyHA noc/ie 3aBeplieHUA npoueaypbl MPOBEPKM HAYMHAETCA aBTO3arpyska npo-
rpammHoro obecneyeHus KommyTaTopa.

Mocne ycnewHon 3arpy3kn KommyTaTopa NOABUTCA CUCTEMHOE MpuraalleHme nHTepdenca Ko-
MaHAaHoM cTpoku CLI.

Applying Global configuration, please wait

Applying Interface configuration, please wait

User Name:admin
Password:
console>enable

console#

Monb3oBatenb MO YMOJYAHUIO «admin», napona Het. lMaponb AnAa nonb3osBatens
«admin» MOXHO HacTpPOUTb, HO YAANUTb AAHHOro Nosnb3oBatensa Henb3A. Maponb anA
npunsuiernpoBaHHOro pexXxmma no ymo/si4aHuUio OTCyTCTByeT.

Ona 6bicTporo BbI30Ba CNPABKU O AOCTYMHbIX KOMaHAAX MUCNO/b3yilite KOM6UHaLUuIo
Knasuw <Shift> n <?>.
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5 WCMOJIb30OBAHUE UHTEP®EACA KOMAHAHOM CTPOKM (CLI)

NHTepdelic komaHgHol ctpokn (Command Line Interface, CLI) — 3To cpeactBo ansa ynpaBaeHua u
MOHWUTOPUHIA CUCTEMBI, OCHOBAHHOE HA TEKCTOBbIX KOMaHAZax. Bbl moxkeTe nonyumtb goctyn K CLI ¢
NMOMOLLbIO MPAMOro NOAKNIOYEHUA Yepe3 Nocaef0BaTe/IbHbI UHTepdec NMBO C NOMOLLBIO YAaNeHHOro
JIOrMYECKOoro NoaKAtoYeHus ¢ ucnonb3osaHnem Telnet nam SSH.

B AaHHOM pasaene onncaHbl CUHTAaKCUC CLI, YCNOoBHble 0603HauyeHus 1 pPeXnmMbI.

5.1 CuHTaKCUC KOMaHA,

KomaHga — 04HO MAN HECKO/IbKO CN0B, KOTOpbleé MOTyT conpoBoXaatbCA OAHUM UNTN HECKOJIbKUMU
napametpamu. lNapameTpbl moryT 6bITb 06A3aTENbHbIMU U onuunoHaAbHbIMUA.

HekoTopble KomaHAbl, Kak, Hanpumep, show network mam clear vlan, He TpebylOT NapameTpPoOB.
Opyrve KomaHabl, Kak network parms, TpebyloT BBOAA 3HAYEHUI Nocne KoMaHAbl. 3HaYEHUA NapaMeTpoB
HeobxoaMMO BBOAWTb B OnpeaeNeHHOM MopsAKe: cHauyana obssatenbHble, 3aTeM OMLUMOHa/bHbIE NapaMeTpbl.
TaK, cneayowmii NpUMep ONMUCbIBAaeT CUHTAKCUC KOMaHAbl network parms:

network parms ipaddr netmask [gateway]
network parms MMA KOMaHAbl.

ipaddr u netmask — ob6A3aTenbHble NapameTpbl, NpeacTaBaAlowMe coboit 3HaYeHUn, KoTopble
HeobXxoAMMO BBECTM NOC/E BBEAEHMSA KAIOUYEBbIX C/IOB KOMaHAbI.

[gateway] — oMuUMOHaANbHbLIA NapamMeTp, KOTOPbIA He ABAAETCA HEOOXOAMMbIM ANSA BbIMNOJAHEHUA
KOMaHZbl.

Cnpaso4Huk KomaHOd CLI copepskUT CMMCOK KOMaHpg, (YnopsAOYEHHbIM MO MMEHM KOMaHAbl) U
NpeAoCTaBNAET KPaTKoe ONMCaHUE Kaxaon KoMaHabl. B onncaHnu Kaxkaoi KomaHAabl TaKXKe COAePKUTCA
cnepyowan MHbopmauma:

e «bdopmaT» — K/OYEBble C/I0Ba KOMaHAbl, a TaKxe ob6s3aTesbHble W ONUMOHA/MbHbIE
napametpbi.
e «Pexum BBOAA KOMAHA» — pPEXMM BBOLA KOMaHZ, B KOTOPOM MOABASETCA AOCTyn K

[AHHOW KoOMaHae.

e  «3HauyeHWe MO YMONYAHMIO» — 3HayeHue KOHOUIYPUPYEeMbIX HACTPOEK MO YMOJYaHUIO
(ecnu ecTb) Ha JaHHOM yCTpOIiCTBE.

OnucaHMe KOMaHA show TaKXe COAEepKMT YKasaHue Ha WMHGOPMaLMUIO, BbIBOAMMYIO KarKaoW
TaKoih KOMaHAoM.
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5.2 YcnoBHble 0603Ha4YeHUA B ONUCAHUU KOMaHA,

I'Iapameprl KOMaHAbl MOTyT BK/1lO4aTb B cebs obnAsaTenbHble U OonuuoHasibHble 3Ha4Y€eHUA, a TaKXKe
CMUCOK Ko4eBbIX CNOB. I'Iapameprl BBOOATCA B onpegeneHHom nopAagke. Ta6J'IVILI,a 5.1 onucbiBaet
YCNOBHble O603HaHeHMﬂ, MCNoNb3yemble B 3TOM AOKYMEHTE ON1A Pa3INn4nNa mexagy tTmnamm 3HaAYEHUN.

Tabnunuya 5.1 — YcnoBHble 0603HaYeHUst NapaMeTpoB

Cumeon

TMpumep OnucaHue

[] kBappaTHbIE CKOOKM

[value] OnumMoHanbHbIM NapameTp.

napamertp,
HanucaHHbIN
KYPCMBOM.

MepemeHHOe 3HaYeHWe. BMecTo TeKCTa KYpCcMBOM U CKOBOK
HeobXxoAMMO BBECTU COOTBETCTBYIOLLEE 3HAYEeHUE (MMS nam
yucno).

value unu [value]

{} dpurypHble ckobKm

{choicel | choice2} | TpebyeTca BbI6paTb NapameTp W3 CNUCKa BapMaHTOB.

| BepTukanbHas yepTa

choicel | choice2 B3anmouckatovatoLwme BapmaHThbl.

[{}] ®urypHbie ckobku
B KBaApaTHbIX

[{choicel |

. Bbibop ONUMOHANBHOrO 3/1EMEHTa U3 NPEA/IOKEHHbIX.
choice2}] pont PEA

5.3 O6wue 3HaueHMA NnapameTpoB

3HayeHMA napameTpoB MOryT 6biTb UMeHamK (nocnegoBaTenbHocTAMM ByKB) MM yncnamu. Mpu
Mcnonb3oBaHWKM npobena B KayecTBe 4acTM MNapameTpa cAedyeT 3aK/AlounTb 3HAYeHWe B ABOMHblE
KaBbluKM. Hanpumep, cuctema byaet yumTbiBaTh Npobesbl, eciv Bbl UCNOAb3yeTe BbipaxKeHue “System

Name with Spaces”. 3agaHne nonb3oBaTesieM NycTbiX NOCAeL0BaTENbHOCTEN (

wu

) HepgonycTumo. Tabaunua

5.2 onucbiBaeT obLiMe 3HaUYeHNA NapameTpoB 1 NpaBMaa 3a4aHna GopmaTta 3HaYEHWN.

Tabnunua 5.2 — OnncaHne napameTpos

Mapamemp

OnucaHue

ipaddr

Jonyctumbiii IP-agpec. IP-agpec moxeT 6bITb 3a4aH cneayowmmm cnocobamm:
a (32 6ur)

a.b (8.24 6uT)

a.b.c (8.8.16 6ur)

a.b.c.d (8.8.8.8)

Momumo BbiwenepeuncieHHbix dopmatos CLI gonycKkaeT AecATUYHbIN, LWWeCTHaALaTepuy-
HbI M BOCbMepUYHbIN popmaTbl BBoZa (rge n — ntoboe AencTBUTENbHOE WeCcTHaauaTe-
pUYHOE, BOCbMEPUYHOE MU AECATUYHOE YMCAO0), OCYLLECTBAAEMble CieaytolmMm obpa-
30M:

oxn (CLI npegnonaraeT wecTHaguaTepuyHbin popmar);
on (CLI npeanonaraet BOCbMEpPUYHbIN GOPMaT C BEAYLUMMMU HYNAAMM);
n (CLI npegnonaraet aecATUYHbIA dopmaT).

ipv6-address

FE80:0000:0000:0000:020F : 24FF : FEBF : DBCB, unu

FE80:0:0:0:20F : 24FF : FEBF : DBCB,naun
FE80: : 20F24FF : FEBF : DBCB,unun
FE80:0:0:0:20F:24FF:128:141:49:32

UHTepdeiic unu

Lonyctmble HoOmepa cNoTa U NopTa, pasaeneHHble Kocol Yyeptoit. Hanpumep, 0/1 o3Ha-

unit/slot/port yaeT Homep cnoTa 0 u Homep nopTa 1.

Noruuecknii Jlornyeckunin Homep cnota u nopTa. MpUMeHMMO AN arperMpoBaHHOro nHTepoderica

uHTepdeiic (LAG). Nornuyeckue unit/slot/port moryT ucnonb3osaTbcs 419 KOHOUTYPUPOBAHUSA arperun-
poBaHHOro uHTepdemnca.

NocnepoBatenbHocTU | [1BOViHbIE KaBblYKM MCMNOL3YIOTCA A1 0POPMAEHUA NOCNe0BaTENbHOCTU CUMBOJIOB,

CMMBO/IOB Hanpumep, “System Name with Spaces”. MNycTaa nocnegoBatensHocTb (“”) HegonycTUma.
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5.4 Unit/slot/port, npaBuna umeHosaHusa

MporpammHoe obecnedyeHne obpalLaeTca K pUsnMyeckum obbeKkTam (KapTbl M NOPTbI), UCMNONL3YA NPABUIO
MMmeHoBaHMs unit/slot/port. MO TaKXKe MWCNOAb3yeT 3TO COKpaleHue aaa uaeHTUPUKaumm
onpeaeneHHbIX 10rMYecknx 06 bEKTOB, TaKUX KaK JI0rMYecknii MHTepdeiic arpernpoBaHHoro Tmna.

Homep cnota MoXKeT MCNoab30BaTbCA ABYMA cnocobamu. Mpu obpaleHnn K pusmyeckomy nopry

OH NAEHTUOULMPYET KapTy, COAEpPKaLLyto NopTbl. MNpy 0bpalleHnn K normyeckomy nopty u nopty CPU oH
TaKxXe ngeHtTnduumpyeT TMnN nHTEpdelica nam nopTa.

Tabnuua 5.3 — Tunbl chotos

Tun cnoma OnucaHue
Homepa dursnueckmx Homepa ¢pu13nyecKmx CI0TOB HAUYMHAIOTCSA C HYNIA M NPUCBANBAKOTCA A0 AOCTUMKEHMA MaK-
cnoToB CMManbHOro KoNn4yecTsa pU3NYeCcKUx cNoToB.
Homepa nornuyeckmnx Jlornyeckune cnoTbl cneayroT 3a GU3MYECKMMU CI0TaMMN U MAEHTUPULMPYIOT IOTMYECKUIA
cnoToB arpervpoBaHHbIn nHTepdeiic (LAG) unu nutepdencsl MapLLpyTM3aTopoB. 3HaYeHne HoMme-

Pa norm4yeckoro cnoTa 3aBUCUT OT TUNa N0rM4ecKoro MHTepd)ef«ica N MOXKET pa3nnyaTbCA B
3aBUCUMOCTU OT ﬂ/'laTd)OprI.

Homepa cnotos CPU Cnotbl CPU cnenytoT cpasy 3a IOrMYECKMMU CNOTaMK.

MopT onpegenseTr nMb6o PpuUanYECcKUit NOPT YCTPOMUCTBA, IMBO NOrMYECcKUin nHTepdenc, ynpasneHme
KOTOPbIM OCYLLECTBASETCA B AaHHOM C/oTe.

Tabnuua 5.4 — Tunbl NopToB

Tun nopma OnucaHue

dusnyeckme nopTbl dusnueckme NopTbl 418 KaXKA0ro C/10Ta NocAeA0BaTe/IbHO MPOHYMEPOBaHbI, HauYMHas C
eanHnubl. Tak, nopt 1 Ha cnoTe O (BHYTPEHHWIA NMOPT) A4/19 KOMMYTaTopa B aBTOHOMHOM
pexxume (BHe cTeka) — 1/0/1, nopt 2 —1/0/2, nopt 3—-1/0/3 n 1. 4.

JNlornyeckue MHTepdeiichl rpynnbl arperaumm kaHanos (Link Aggregation Group, LAG) — nornyeckue
nHTepdenchbl nHTepdenchbl, KOTOopble NCMONBb3YIOTCA TONBbKO ANA GYHKUMA KOMMyTauum Tpaduka. NH-
Tepdeincol maplpyTmsaumm VLAN MCNONb3YHOTCA TONbKO AAA GYHKLMIA MapLIpyTU3aLmu.
Loopback-nHtepdericbl — nornveckme nHtepdencol, KotTopble Bcerga BkAOYEHbl. TYHHENb-
Hble UHTepdencbl — Normyeckme AsyxTodeyHble (p2p) coegMHEHUsA, KOTOpPble NPOMyCKatT
WHKanNCcy/IMpOBaHHble NaKeTbl.

MopTbl CPU MopTbl CPU obpabaTtbiBatoTcs ApaiiBepomM KaK 0AMH UK HECKOIbKO GU3NUYECKUX 0ObEK-
TOB, PACMNONOMKEHHbIX HA GU3NYECKMX CNOTAX.

Yrobbl 3apatb loopback-unrepdeiic, ucnonbsyiire loopback-naeHtupukarop. Yroboi

/ CLI He ucnonb3yet dopmar unit/slot/port ana loopback- u TyHHenbHbIX HTEpdeiicos.
3a4aTb TYHHeNbHbIA UHTepdeiic — TYyHHeNbHbIN naeHTudUKarTop.

5.5 Wcnonb3oBaHue oTpuuaTenbHoi popmbl KOMaHA,

KntoueBoe €/10BO no npeacTaBaseT coboi oTpuuaTesibHyto Gopmy CyLLECTBYHOWEN KOMaHAbl U He
ABNAETCA CaMOCTOSATENIbHOW KOMaHAOW. MouTh y Kaxkaol KoMaHabl KOHOUTypauumn ecTb oTpuuaTe/ibHan
¢dopma. B 0CHOBHOM OHa MCMONb3YETCH, YTOObI OTMEHUTL AENCTBME KOMaHAbl UM BEPHYTHLCA K 3HAUYEHUIO
no ymonuyaHuio. Hanpumep, KomaHaa KoHdurypauunm no shutdown OTMeHsAeT 3aBeplueHue paboTbl
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nHTepderica. Ucnonbsyite KomaHay 6e3 KNo4YeBoro C/10Ba no 4/18 NOBTOPHOTO BK/HOYEHMA OTK/IOUYEHHOM
ONuMW MW aKTMBALMWM ONUMK, OTKIOUYEHHOM No ymondaHuto. OTpuuaTtenbHas ¢opma LOCTyNHa TO/bKO
A5 KOMaHA KOHOUTypaumu.

5.6 BbinonHeHue KomaHpg show

Bce KOMaHAbl NPOCMOTPA ONEPATUBHOIO COCTOAHMA YCTPOMCTBA (KOMaHAbl show) BbINOAHAOTCA B
Ntobom perrmme KoHoUrypaumm (pexkxumol rnobanbHol KoHPUrypaummn, KoOHGUrypupoBaHua nHtepdeiica,
KoHdurypuposanma VLAN un T. g.). KomaHgbl show npepgoctaBnaoT umHGOpmauUMilo O cUCTEME U
0CODBEHHOCTAX KOHKPETHOW KOHPUrypauumn, ee COCTOAHMU U CTaTUCTMKe. PaHee KomaHAabl show 6blau
OOCTYMHbI TO/IbKO B NO/1b30BATE/IbCKOM WU NPUBUNETMPOBAHHOM PEXKMMAX.

5.7 ®unbTpauyma sbiBoga AaHHbIX CLI

MHorne show-komaHapbl CLI BbIBOAAT 3HAYUTENbHble O0O6bEMbI AAHHbLIX, YTO MOXKET OC/NOXHUTb
MOUCK Kenaemon nHpopmaunn. PyHkuma «PunbTpauma BbiBoaa AaHHbIx CLI» no3sonsaeT nosb3osaTento
npu BbiNnosHeHMM KomaHg, CLI show display AONOAHWUTENBHO onpeaenvTb napameTpbl GUAbBTPaLUK
BbIXOAHbIX AaHHbIX C LEeNblo BblBEAEHUA TONbKO Heobxoanmoli nHdopmaumm. CyTb COCTOUT B TOM, YTOObI
YMEHbLNTb 06bEMbI BbIBOAUMBIX HA AUCANEN AAHHBIX U YNPOCTUTb NOUCK MHTEPECYIOLWeN NoNb30BaTENSA
nHpopmaymu.

OcHoBHble PpyHKUMM punbTpaumm BbiBoga AaHHbIX CLI:
e YnpaBieHWe NOCTPAHUYHbIM BbIBOAOM

- TloafeprkKa BKAOYEHMA/OTKAIOYEHNA MOCTPAHUYHOIO BbIBOAA AaHHbLIX ANA BCex
KomaHg npocmoTtpa CLI. Korga ¢yHKUMA OTKAOYEeHa, NPOM3BOAMUTCA BbIBOL BCEM
COBOKYMHOCTM AaHHbIX. Korga ¢yHKLUMA BKAOYEHA, BbIBOA, AAHHbIX Ha 3KpaH WMAET
NOCTPaHMYHO, [ANAA MNPOCMOTPA AanbHenwen wuHPopmauum TpebyeTca HaxKaTb
KNnaBuLy. B KOHLE Kaxaol cTpaHuubl oTobpakaeTca --More-- (Janbwe) unm (q)uit (Q,
BbIX0A).

- MMpu BKAIOYEHHOM MNOCTPAHMYHOM BbIBOAE: HakMuTe Knasuwy Enter, uTObbI
NPoOABUHYTLCA MO OJHOM CTPOKE; HaxmuTe «g» uam «Q», 4Tobbl OTMEHUTb
MOCTPaHMYHbIN BbIBOA, HaXmuTe N6y Apyryto Knasuwy, 4tobbl Nepentn Ha
cnepyoLLyto cTpaHuuy. M3meHUTb 3TM KNaBuLWKN Henb3A.

V HeKoTopble KomaHAbl show y}Ke noaaepKUBalOT GyHKLUUIO NOCTPAHUUYHOrO BbIBOAA,
HeKoTopble — HET, U OHa NPUMEHUMA He KO BCEM KOMaHgam.

e  dunbTpauma BbIBOAA AaHHbIX

- YnpaBneHve OTODOpa)KeHMemM QAaHHbIX MO MPUHUMNY grep 418 BbiBOAA KEAemoi
MHpopmaumn.

OTd)MJ'IprOBaTb OTO6pa)KBEMbIe AaHHble, BK/IKOYNB TOJIbKO CTPOKKN, coaepKauime
3a4aHHYIO NOC/NeaoBaTe/IbHOCTb.

OTq)MJ'IbTDOBaTb OT06pa)KBEMbIe AaHHble, WUCKAK4YNB CTPOKKU, coaeprKalwume
3a4aHHYIO NoCnenoBaTe/IbHOCTb.
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OTd)MI'IprOBaTb 0T06pa>KaeN\b|e AadHHble, BK/IKOYNB TOJZIbKO CTPOKU, BKAKOYatowme
B cebn 3a4aHHYHO nNocienoBaTesibHOCTb, U BCe, cneagyrouime 3a HUMin.

OTdunbTpoBaTh OTOOpaA)Kaemble AaHHble, BKAKYMB  3a4aHHbIA  pasgen
coaepskumoro BbiBoga (Hanpumep, “interface 0/1”) ¢ KoHdUrypupyembim
orpaHuumnTeNEM.

Mpwn HaxoXAeHUN NOCNef0BaTENIbHOCTU PEFUCTP HE YUNTbIBAETCA.

BK/tOYEHHbIN FIOCTpaHVI‘-IHbIﬁ BbIBO, TaKXe nNpuMeEHAETCA K (I)MJ'IpraLI,MVI
BbIXOAHbIX AaHHbIX.

5.8 Mopgynm nporpammHoro obecneueHus

MO COCTOMT U3 MHOXECTBa HE3aBUCUMbIX APYr OT Apyra MOAY/ei, KOTopble MOXHO KOMMOHOBaTb B
NPOM3BO/IbHOM KOMBMHaUMKM O1A pa3paboTKM nepefoBbix NPOAYKTOB ypoBHen 2/3/4+. KomaHabl w
peXumbl BBOAA KOMaHA, AOCTyMHble Ha Balem KOMMYTAaTOpPEe, 3aBMCAT OT YCTAHOBAEHHbIX MoAy/eM.
Kpome Toro, ans HeKoTopbix show-KoMaHA Nons BbiBOAA MOTYT MEHATbCA B 3aBUCMMOCTM OT MOAYNEN,
BK/IHOYEHHbBIX B KOHKPETHYIO COOpPKY.

KomniekT nporpammHoro obecneyeHuns BKAOYAET Cieayolme MOAYAN:

e KommyTauma (yposeHb 2);

e  MapuwpyTtnsaums (yposeHsb 3);

e IPv6-maplwpyT1saums;

e  Multicast (MynbTUKacT, My/nbTUBELLAHME);
e BGP-4;

e Kayvectso obcnykusaHua (QoS);

e VYnpasneHue (CLI, Web Ul uSNMP);

e |Pv6-ynpaBneHMe — MO3BOASAET yNPaBAsaTb YCTPOMUCTBOM Yepe3 NpoToKo IPv6 (He TpebyeT
Hannuma moayna IPv6-maplpyTnsaumm B cucteme). Agpec ynpasneHus IPv6 moxeT 6biTb
npuBA3aH K ceTeBoMy NOpTy (NOPTbI NepesHel NaHenn KommyTtaTtopa), uHtepdericy VLAN m
cny»xebHomy nopry;

e Metro;
o CTeKMpoBaHMue;
e LleHTp 06paboTKK N xpaHeHuns gaHHbIx (DataCenter);

e Secure Management (6e3onacHoe ynpaBneHue).

HeKkoTopble MOAYAM HEeAOCTYMHbl ANA HEKOTOPbIX nnaThopm WAW BEpPCUMit NPOrPaMmMHOro
obecneyeHus.

5.9 PexXum BBOoga KOMaHA

KomaHabl CLI crpynnmMpoBaHbl NO pexkMmam BBOAA B COOTBETCTBMU C GYHKLUMEN KOMaHAbl. Kaxabii
M3 PEXMMOB BBOAA KOMAHA MOAAEPrKMBAET onpeaesieHHble KOMaHAbl NporpammHoro obecneyeHwms.
KomaHapl TOro nam MHoro pexkmma byayt HeAoCTYNHbI, MOKA Bbl HE NMEPEKAOYMTECH HA 3TOT PeXKMM, 33
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UCKNHDYEHNEM KOMaH/A, NMNO/Ib30BATE/IbCKOINro pexxmnma. KomaHapbl NoNb30BaTeNLCKOrO pexXnma BbINO/THAKOTCA U
B NPpUBUNETMPOBAHHOM PEXMUME.

B KaXXAOM peXkmme MoACKa3KM KOMaHAHOW CTPOKU M3MeHATCA, YTobbl NOMOYb Bam onpeaennTb
TEKYWMIA pexkum. Tabnanua 5.5 coaepKuT pekMmbl BBOAA KOMaHA W NOACKA3KW, BUAMMbIE B 3TUX

peXunmax.

Pexxumbl BBOJA KOMaHA, AOCTYMNHbIe Ha BalleM KOMMyTaTope, 3aBUCAT OT YCTaHOB-
NeHHbIX moayneit NMO. Hanpumep, KommyTaTop, KOTOpbIi He nogaep:usaet BGPv4,

He MMeeT peXKnma BBoAa KomaHa BGPv4-maplupyTtusatopa.

Tabnunuya 5.5 — KomaHaHble pexkumbl CLI

pexmm

Pexcum esoda KomaHO lModckaska OnucaHue pexuma
o CopepKUT OrpaHNYeHHbIN Habop KomaH
Monb3oBaTebCKU . Aep P o P A
DesKUM Switch> ANs npocMmoTpa 6a3oBoit HopmaLumn o
cucteme.
Mo3B0/IAET BbINOAHUTL Nt0OYI0 KOMaHAOY
MpuBUAErMpoBaHHbIN Switchi N0J/Ib30BaTE/IbCKOr0/NPUBUAETMPOBAHHOIO

pexuma, sontn B pexkum VLAN nnu B pe-
UM rnobanbHom KoHdUrypauum

Pexkum rnobanbHoi
KOHduUrypauum

Switch (Config)#

Ob6beanHseT obLmMe KOMaHAbl YCTAHOBKM
M N03BONAET BHOCUTb U3MEHEHUSA B TEKY-
LLLYIO KOHUTypaLumio.

Pexum KoHbUrypaumm
VLAN

Switch (Vlan)#

O6beanHseT Bce KomaHabl VLAN.

Switch (Interface unit/slot/ port)#

Switch (Interface Loopback id)#
Switch (Interface Tunnel id)#

Ynpasnset paboTtoi nHtepdelica n obec-
neymBaeT AOCTYN K KOMaHAaM KOHUry-
pupoBaHua nHTepdelica KommyTaTopa.

Mcnonb3ynTte aTOT pexxum, 4Tobbl HacTpo-
UTb GM3MYECKUIA NOPT ANA onepaumn Ye-
pes nornyeckoe coeanHeHMe.

Pexunm Switch (Interface unit/slot/port Takxe 3VT°T pexnm Mcnonb3yeTci1 AnA
KOHbUrypmpoBaHua (startrange)-unit/slot/ HaCTPOWIKM AnanasoHa nHTepdencos.
UHTepdeiica port(endrange)# Moackaska MoxeT 0Tobpas3nTbCA TaK:
Switch (Interface lag lag-intf- Switch (Interface 1/0/1-1/0/4) #
num)#
. . Bxopg, B pexkMm KOHPUIypupoBaHUA UH-
Switch (Interface vlan vlan-id)# Tepdeiica LAG ana 3aaaHHoro LAG.
Bxopg, B pexkMm KOHPUIypMpoBaHUA UH-
Tepdeiica mapwpytmsaumumn VLAN ans 3a-
AaHHoro naeHTudumkatopa VLAN.
CopepKUT KOMaHAabl KOHPUTYPUPOBaAHUA
HacTpoek ucxoasauwero Tpaduka Telnet n
Line Console Switch (config-line)# MHTepdeica KOHCOMN, a TaKKe HaCTPOIKN
ayTeHTUdMKauuKn Nonb3oBaTens npu BXo-
Ae/3anycKe KOHCoMM.
CofepKMT KOMaHAbl KOHOUTYPUPOBAHUA
Line SSH Switch (config-ssh)# ayTeHTUdUKaLUKM nNpu Bxoae/BKAOHEHUN
SSH.
CofepKMT KOMaHAbl KOHOUTYPUPOBAHUA
Line Telnet Switch (config-telnet)# ayTeHTUdUKaLMKM Npu Bxoae/BKAOHEHUN

Telnet.
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KoHdurypuposaHue

Mo3BoNAeT CKOHPUrypnpoBaTh Napob

IPv6

Switch (Config-IAS-User)#

nonb3osatens IAS AAA ANnA nonb3oBaTens B 6ase faHHbIX IAS.
KoHdurypuposaHue Switch (Mail-Server)# Mossonser Ci(OHdJVIprVIpOBaTb cepsep
Nno4YTOBOrO cepaepa 3NeKTPOHHOW NOYTbI.
Kor-admrypwposaHme Switch (Config-policy-map)# Cop,epm.m KOMaHZAbl KOHOUTYpPUpPOBaHMA
Policy Map QoS Policy-Map.

CocTouT M3 KOMaHA, co3aaHuA Knacca,
Kor-admrypwposaHme Switch (Config-policy-class-map)# yAaneHua u cooteeTcTBuA. KomaHapl co-
Policy Class OTBETCTBMA Knacca 3agatoT L2, L3 n obwme

KpUTepuM COOTBETCTBUA.
KoHdurypuposaHue Switch (Config-class-map)# CoLepUT KOMaHAbl KOHOUTYPUPOBAHUA
Class Map KapTbl Knacca QoS ana IPv4.
KoHdurypuposaHue Switch (Config-class-map)# CoLepUT KOMaHAbl KOHOUTYPUPOBAHUA
Ipv6_Class-Map KapTbl Knacca QoS ana IPv6.
KoHdurypuposaHue Switch (Config-router)# CoLepUT KOMaHAbl KOHOUTYPUPOBAHUSA
OSPF mapup. OSPF.
KoHdurypuposaHue Switch (Config rtr)# CoLepUT KOMaHAbl KOHOUTYPUPOBAHMA
OSPFv3 mapup. OSPFv3.
KoHdurypumposaHue Switch (Config-router)# CopepUT KoMaHAbl KOHOUTYPUPOBAHUA
RIP mapup. RIP.
KoHdurypuposaHue Switch (Config-router)# CopepUT KOMaHAbl KOHOUTYPUPOBAHUA
BGP mapup. BGP4.
K0H¢MrypmpuoaaHme Switch (config-route-map)# Copepkut K?MaH,CI,bI KOHbUIyprpoBaHua
MapLIPYTHOM KapTbl MapLUPYTHOM KapTbl.
Korurypuposanne CoLepUT KOMaHAbl KOHOUTYPUPOBAHMSA
cemeincTea agpecos Switch (Config-router-af)# AeP A ypup

cemeictBa IPv6-agpecos.

KoHdurypuposaHue
wabsoHa y3na cetn
(Peer Template)

(Config-rtr-tmplt)#

CoaepUT KoMaHAabl KOHGUIYpUpPOBaHUA
wabnoHa BGP-y3na.

KoHdurypuposaHue
AVHaMMYecKon aBTo-
pu3aunm RADIUS

(Config-radius-da)

CoLepKUT KOMaHAbl AMHAMUYECKON aB-
Topusaumun RADIUS.

KoHdurypuposaHue
MAC Access-list

Switch (Config-mac-access-list)#

Mo3Bonsaet co3gasatb ACL MAC n ucnonb-
30BaTb KOMaHAbl KOHGUTYPUpPOBaHUSA
cnucka goctyna MAC.

KoHdurypuposaHue

Mo3BonseT co3gaBaTb UMEHOBAHHbBIN UK
pacwunpeHHbI cnucok aoctyna IPv4 u uc-

CMmMcKa goctyna
ynpasneHus (Man-

. Switch (Config-ipv4-acl)#
IPv4 Access-list Nonb30BaTb KOMaHAbl KOHGUIypauum
cnucka gocrtyna IPv4.
KoHdMryp1poBaHie MNo3BonseT co3gaBaTb CNUCOK AOCTYNa
yp p Switch (Config-ipv6-acl)# IPv6 1 ncnonb3oBaTb KOMaHAblI KOHGUry-
IPv6Access-list
paumun cnucka goctyna IPve.
KoHdurypupoBaHue [Mo3BonaeT co3gasaTtb CNMCOK AOCTYNA
Switch (config-macal)#

yNpaBAeHUA U UCMOIb30BaTb KOMaHAbI
KOHUrypaumm cnncka ocTyna ynpasne-
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rpynnbl 3agaHuni

agement HUA.

Access-list)

KoHdurypmposaHue Switch (Tacacs)# Co,a,:ap»(m KOMaHZAbl KOHOUTrypaumm
TACACS csomncte TACACS-cepsepoB

Pexxnm

KOHOUrypmpoBaHua Switch (config-usergroup) Co,fl,epmm KOMaHAb! rpynmnbl Noab3oBaTe-
rpynnbl Nnosb3oBaTe- nen.

new

Pexxnm

KOHUTrypnpoBaHua Switch (config-taskgroup) CofepKUT KOMaHAabl TPYNMbl 3a4aHUNA.

nyna DHCPv6

Switch (Config dhcp6-pool)#

Kongurypuposanue CofepKMT KOMaHAbl KOHOUTYPUPOBAHUSA
nyna DHCP (DHCP Switch (Config dhcp-pool)# Aep A ypup
nyna IP-agpeca cepsepa DHCP.
Pool)
KoHdurypmposaHnue CofepKMT KOMaHAbl KOHOUTYPUPOBAHUA

nyna agpecos IPv6 cepsepa DHCPv6.

Pexxum rnobanbHom
KOHdUrypaunm cTeka

Switch (Config stack)#

Mo3BO/IAET NOMYYaTb JOCTYM K PEXUMY
rnobanbHol KoHdUrypauum cTeka.

Pexunm KoHdurypupo-

ARP

BaHMA CNUCKa goctyna | Switch (Config-arp-access-list)#

CopepKUT KOMaHab! gna AobasneHuns
npasua B CNUCOK goctyna ARP.

Pesnum noamaepku
(Support Mode)

Mo3BoNAET NOAYYNTb AOCTYN K KOMaHAAM
noAaAepP KM, KOTOPble AO/KHbI UCMO/b30-
BATbCA TO/IbKO NEPCOHANIOM TEXHUYECKOM

Switch (Support)# NOALEPKKM NPOU3BOAUTENS, MOCKONbKY

HenpasubHOE UCNOJ/Ib30BaHNE MOMKET
BbI3BaTb C6OM cMCTEMBI M/MAN aHHYIUPO-
BATb rapaHTUIO NPOAYKTA.

Tabnuua 5.6 06bACHAET, KaK BOMTM/BbINTM M3 N06Oro pexmma. YTobbl BbITU M3 perrrMma U
BO3BPaTMTbCA K MpeaplayliemMy pexumy, Beeaute “exit”. YTobbl neperT K NpMBUNErMPOBAHHOMY
peXxunmy, MCcnonb3yinte codetaHme Knasuw Ctrl+Z.

TeNbCKui pexum. YTo6bl BbIMTU M3 NO/Ib30BATE/IbCKOrO pexuma, BOCHOI’Ib3yﬁTer

/ Hakatue Ctrl+Z nossonseT nepeiT U3 NPUBUIETUPOBAHHOTO PeXXUMa B NOJb30Ba-

"BbIX0oA0M U3 cuctembl".

Tabnunua 5.6 - Pexkumbl BBoga komaHg, CLI (JocTtyn m Bbixoa)

Pexcum 8800a KoMmaHO

Kak nony4ume docmyn

MoNb30BaTENLCKUI PEKUM

370 nepBbIii ypOBEHb AOCTYMa.

MpMBMAETMPOBAHHbIN PEXKUM

B nonb3oBaTenbCcKom pexkmme Beegute: enable.

Pexxum rnobanbHoi
KOHUrypauum

B npusunernposaHHoOMm pexknme sseauTe: configure.

KoHourypauus VLAN

B npusunnernposaHHOM pexkume seeauTe: vlan database.

KoHourypauus nHtepoeiica

B pexkume rnobanbHol KoHUrypaumm seeguTe:
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interface unit/slot/port or
interface loopback id or

interface tunnel id

interface unit/slot/port(startrange)-unit/slot/port(endrange)

interface lag lag-intf-num

interface vlan vlan-id

Line Console B pexxume rnobanbHol KoHOUrypaumm BBeguTe: 1line console.
Line SSH B pexxume rnobanbHol KoHoUrypaumm BBeguTe: line ssh.
Line Telnet B pexxume rnobanbHolt KoHoUrypaumm BBeaute: line telnet.

AAA IAS User Config

B pexxume rnobanbHoi KoHUrypaumm sBeeguTe:

aaa ias-user username name.

KoHourypaums noutosoro
cepBepa

B pexxume rnobanbHoi KoHUrypaumm seeguTe:

mail-server address.

KoHdwurypaumsa Policy-Map

B pexxume rnobanbHol KoHGUrypaLmm BeeauTe:

policy-map.

KoHdwurypaumsa Policy-Class-
Map

B pexxume rnobanbHol KoHOUrypaLmm BBeauTe class-map, U yKaXKuUTe A0MNONHU-
Te/IbHOE K/II0YEeBOE C/IOBO ipv4, YTOBbI 334aTb MPOTOKO/ YPOBHA 3 A/15 3TOrO Knacca.

VPC

B pexxume rnobanbHol KoHbUrypaLmm BBeaUTE vpc.

KoHdpurypaums Ipve-Class-
Map

B pexkume rnobanbHoi KoHUrypaummn Beegute class-map v yKaXknte 4ONOJHUTE b-
HOe KNloYeBoe C/I0BO ipv6e UYTO6bI 3a4aTb NPOTOKO/ YPOBHSA 3 4/ 3TOro Knacca.

KoHowurypauyma OSPF mapuwp.

B pexxume rnobanbHoi KoHUrypauumn seeguTe:

router ospf.

KoHowurypauyma OSPFv3
MapLup.

B pexxume rnobanbHol KoHOUrypaLmm BBEAUTE:

ipv6 router ospf.

KoHdwurypauyma RIP mapp.

B pexxume rnobanbHoi KoHUrypaummn ssegure:

router rip.

KoHdurypauma BGP mapup.

B pexxume rnobanbHoi KoHUrypaumm ssegure:

router bgp.

KoHdurypauma KapTel mapLu-
pyTM3aumm

B pexkume rnobanbHoi KoHUrypaumm ssegure:

route-map map-tag.

KoHdurypauma cemelictea
agpecos IPve

B permme KoHdurypmposaHma BGP mapwpytusatopa BBeaute: address-family

ipv6.

KoHourypaums wabnoHa
y3na

B perknume KoHPUrypuposaHuns BGP mapwpyTtmsaTtopa Beegute: template peer name

ANna co3gaHus wabnoHa BGP-y3na.

KoHdwurypauyma MAC Access-
list

B pexxume rnobanbHol KoHbUrypaLmm BBEAUTE:

mac access-list extended name.

KoHdwurypauyma IPv4 Access-
list

B pexxume rnobanbHol KoHbUrypaLmm BBEAUTE:

ip access-list name.

KoHdpurypauwms IPv6 Access-
list

B perknume rnobanbHom KoHbUrypaumm sBeauTe:

ipv6 access-list name.

KoHdurypaumns Management
Access-list

B perknme rnobanbHom KoHbUrypaumm BBeauTe:

management access-1list name.

KoHdwurypayma TACACS

B pexxume rnobanbHol KoHOUrypaLmm BBEAUTE:

tacacs-server host ip-addr,

roe ip-addr — IP- agpec cepsepa TACACS Balueli ceTu.

74

Ethernet-kommymamopsl MES5448 u MES7048




HELTEX

Pexxnm KoHoUrypaumnm

o B pexume rnobanbHol KoHOUIypaLmMm BBeGUTE: Uusergroup <usergroup-name>.
NO/1b30BaTE/IbCKOU rpynnbl P ¢ ypau A & P & P

Pexum KoHbUrypaumm

- B pexnme rnobanbHolt KoHdUrypaumm eeeaute: taskgroup <taskgroup-name>.
rpynmbl 3a4aHui P ¢urypay, 4 group group

KoHurypauma nyna DHCP B pexume rnobanbHol KoHouUrypaumm Beegute: ip dhcp pool pool-name.

KoHourypauus nyna DHCPv6 | B pexume rnobanbHol KoHourypaumm Beegute: ip dhcpvé pool pool-name.

Pexkum rnobanbHoi

B pexnme rnobanbHolt KoHdUrypaumm eeeauTte: stack.
KOHMrypaumum cteka P purypau, A

Pexunm KoHdurypaumm ARP

. B pexknme rnobanbHoi KoHOUrypaumm BBeauTe: arp access-list.
Access-List P urypau, A P

B npuBunerMpoBaHHOM pexkume BBeguTe: support.

PEXMM NOAAEPHKKM V KomaHpa support AOCTYNHa TONAbKO MPU BbINOJIHEHHOMW
} KomaHpge techsupport enable.

5.10 ABTOMaTUUYEeCKoe A0NO/IHEHUE U COKPaLLEeHUE KOMaHA,

ABTOMaTMUYeCcKoe [JO0NoJIHEHWE KOMaHAbl 3aBepliaeT ee BBOA, KOr4a BBEAEHO [O0CTaTOYHOE
Ko/amyecTBo BYKB AN OO4HO3HAYHOM MAEHTUOMKALMM KNKOYEBOrO CNOBA KOMaHAbl. Kak TonbKo HabpaHo
[AOCTaTOYHOE KO/IMYECTBO CMMBOJIOB, HaxkMuUTe Knasuwy npoben (SPACEBAR) muaun knasuwy Tab, 4To6bl
AOMONHUTL C/I0BO A0 €ro NosHon Gopmbl.

COKpaLU,eHHbIe KOMaHA4bl MOryT 6bITb BbIMNOJ/IHEHDbI, KOrga BBeAEHO A0CTAaTOYHOE KOJZINYeCTBO
cnmBosioB ONnA OLI,HO3HaLIHOI‘;1 M,CI,EHTMd)MKaLI,MM KomaHAbl. HyXXHO BBecTu Bce H606XOAMMbIe Knro4yesble
CNoBa U NapaMeTpbl nepes, OTl'IpaBKOﬁ KOMaHAbl Ha UCnosiHeHne (Ha)KaTMeM Knasuin Enter).

5.11 CoobuweHuna 06 owmbKkax B KOMaHAHOM UHTepdence

CoobuieHne 06 olwmnbKe NOABAAETCA B CAy4ae BBEAEHMA KOMaHAbl, KOTOPYIO CMCTEMA HE MOMKET
BbINONHWTL. Tabnumua 5.7 onucbiBaeT Hanbonee pacnpocTpaHeHHble coobuieHmsa 06 owmnbkax B CLI.

Tabnnuya 5.7 — CoobuieHma o6 owmnbKax B KomaHAHOM UHTepdelice

Tekcm coobwieHuA OnucaHue

S .
ﬁ 12"3112 }QE’“t de- | KomaHaa BBEfEHA HEBEPHO MM HEBLINOAHUMA. 3HaK (M) NOKa3biBaeT, rae 6bin BBeAeH
ected a N
rarken HeAONYCTUMBIN TeKCT. TakxKe 3T0 coobLIeHMe NOABAAETCA, eCAM PACNO3HaHbI He BCe na-
) pamMeTpbl MU 3HAYEHUA.

Command not found/ He BBegeHbl Tpebyemble KloueBble C10Ba UM 3HAYEHUA.
Incomplete command.

Use ? to list
commands.

Ambiguous command He BBEAEHO [,0CTAaTOYHOE KOMYECTBO 3HAKOB A/ O4HO3HAYHOW MAEeHTUUKAL MM KOMaHAbI.
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5.12 MpaBuna peaaKkTMpPoBaHUA KOMaHOHOW CTPOKM

Ta6m4u,a 5.8 COAEPHKUT COYETAHNA KNnaBull, KOTOPblE MOXXHO MCNO/1b30BaTb ANA PEAAKTUPOBAHUA
KOMaHA nnn ysenndyeHma CKoOpoCth BBoAa KOMaHAbI. I'IonquTb AocTyn K AaHHOMY CMUCKY BO3MOXHO 4epe3
CLI, BBeaA help B N0/1b30BATE/ILCKOM MU NPUBUNETNPOBAHHOM peXXnme.

Tabnunua 5.8 — MNpaBuna pegakTMPOBAHUSA KOMAHAHOM CTPOKM

CoyemaHue Kanasuw OnucaHue
DEL or Backspace YpanuTe npeablaywmnii CUMBO.
Ctrl-A BepHyTbCA K HaYany CTPOKMU.
Ctrl-E BepHyTbCA K KOHLY CTPOKW.
Ctrl-F MpoaBuHyTbLCA BNepes Ha O4NH CUMBOJI.
Ctrl-B MpoaBMHYTLCA HA3a4 Ha OANH CUMBOJ.
Ctrl-D Yaanutb AaHHbIA CUMBO.
Ctrl-U, X Yaanutb Hayano CTPOKKU A0 CMMBOAA.
Ctrl-K Yaanutb KOHew, CTPOKM Nocae CMMBOAa.
Ctrl-w Ypanutb npeabigyliee cnoso
Ctrl-T MepemecTnTb NPeabIAYLNA CUMBOJ.
Ctrl-P MepeliTv K npeablayLLel CTPOKE B UCTOPUM KOMAHA,
Ctrl-R MepesanucaTtb UK BCTaBUTb CTPOKY.
Ctrl-N MepeinTn K cneayoLLen CTPOKe B UCTOPUMN KOMaHA,
Ctrl-Y BBecTu nocneaHUn yaaneHHbli CUMBO.
Ctrl-Q BKkNtoUNTb NocnefoBaTesIbHbIl MOTOK.
Ctrl-S BbIKNOUNTL NOCNEeA0BaTE/IbHbIN NOTOK.
Ctrl-Z Bo3sspaT K KopHeBomy pexkumy CLI.
Tab, <SPACE> JononHUTL KomaHay.
Exit Mepexoa K npeablaywemy pexumy KoHpurypuposaHus CLI.
? BbIBECTU CMUCOK AOCTYNHbIX KOMaHA, KNHOYEBbIX C/IOB UAM NapameTpos.

5.13 Ucnonb3oBaHue cnpaBKU KOMaHAHOrO uHTepdeica

BBeaguTe BOMPOCUTENbHbIA 3HAK (?) B None KOMaHAHOW CTPOKW Ana oTObpaXkeHWs KomaHa,
AOCTYMHbIX B TEKYLLEM PeXUME.

(switch) >?

enable Enter into user privilege mode.

help Display help for various special keys.

logout Exit this session. Any unsaved changes are lost.
password Change an existing user’s password.

ping Send ICMP echo packets to a specified IP address.
quit Exit this session. Any unsaved changes are lost.
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show Display Switch Options and Settings.
telnet Telnet to a remote host.

BBeguTe BOonpocuUTeNbHbIM 3HaK (?) nocne nwboro BBEAEHHOrO C/I0Ba, YTO6bI 0TOBOPA3UTb
AOCTYMHbIe K/toYeBble C/10BA M NapameTpbl KOMaHAbI.

(switch) #network ?

ipvée Configure IPv6 parameters for system network.

javamode Enable/Disable.

mac-address Configure MAC Address.

mac-type Select the locally administered or burnedin MAC address.
mgmt_vlan Configure the Management VLAN ID of the switch.

parms Configure Network Parameters of the device.

protocol Select DHCP, BootP, or None as the network config protocol.

Ecau npuv BbiBOAE CMPABKKU NAapPaMeTpP YKa3aH B YI/10BbIX CKO6KaX, HEO6XOAMMO 3aMEHNUTDb AaHHbIl\/‘I
napameTp 3Ha4YeHNeM.

(Routing) #network parms ?

<ipaddr> Enter the IP Address.
none Reset IP address and gateway on management interface

ECAM HET HUKAKMX [AOMOMHUTENbHBLIX KAOYEBbIX C/AOB WAM MNapaMeTpoB KOMaHAbl, /nb6o
AOMOHUTE NbHbIE NapaMeTpbl Heobs3aTe bHbI, NoABAAETCA ceaytollee coobuieHune:

<cr> Press Enter to execute the command

Bbl MOKETE TaK»Ke BBECTU BOMNPOCUTE/bHbIN 3HAK (?) nocne Habopa oaHoM Man 6onee byKB CIOBa,
yTo6bl OTOBPA3NTL CMUCOK AOCTYMHbIX KOMaHZ, MAM NapameTpoB, HAUYMHAOWMXCA C 3TUX OYKB, KakK
NMOKa3aHO HUXKe:

(switch) #show m?

mac mac-addr-table mac-address-table
mail-server mbuf monitor

5.14 [octyn K KOMaHAHOMY UHTepdeiicy

MonyunTb focTyn K CLI MOXKHO C MOMOLLbIO MPSMOr0 MOAK/IOYEHUA Yepes3 KOHCO/b UK C MOMOLLbIO
coeauHeHus yepes Telnet nam SSH ¢ ycTpoicTBa yaaneHHOro ynpas/ieHus.

Mpn nepBom NOAKAOYMEHUM WCMONbL3YHTE NPAMOE MNOAKAOYEHWE K MOPTY KOHcoau. Henbss
NoNYyYUTb YAANEHHbIA AOCTYN K CMCTeMe, MOKa OHa He umeeT IP-agpec, macky noacetv v W03 Mo
YMONYaHMIO. YCTaHOBUTb MHOOPMALMIO O KOHOUIYpaLMKU CETU MOXKHO BPYYHYHO MAU CKOHOUIypMpoBaB
cucTemy AnA npuema 3TUX HacTpoek ¢ cepBepa BOOTP unaum DHCP B Bawen cetu. s noayyveHus
OONONHUTENbHON  WHbOpMauMM cm. pasgen  "KomaHabl HAcTpoOMKM  uHTepdenca yAanéHHoro
ynpasnexusa".
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5.15 MporpammHoe ynpasaeHue KHonkow F

reset-button enable

MporpammHoe BKAtOYeHMe KHONKKU F. YaepmBaHnem KHonku F B TedeHnn 10 ceKyHa MOXKHO npo-
nsectn cbpoc KoHUrypaunm ycTpomncTea K 3aBOACKMM HAacTPOMKaM.

3HayeHue No YMONYaHUIO BkatoueHo
dopmar reset-button enable
Pexxum BBOA,@ KOMaHAbI Pexkum rnobanbHoi KoHUrypaumm

reset-button disable

MporpammHoe oTKAo4eHMe KHoMKu F.

3HayeHue No yMmoNn4aHuio BbikntoyeHo
dopmar reset-button disnable
PeXXum BBOAA KOMaHAbI Perknm rnobanbHOM KOHOUIrypaumm

no reset-button
MporpamMmmHO akTMBMPOBATbL KHOMKY F.

dopmar no reset-button

PeXXKMm BBOAA KOMAHA, MpUBUAETMPOBAHHbBIN PEXUM

reset-button reload-only

MporpaMmmHoe OTK/AoYeHUE KHoMKK F. Mepesarpyska NpousonaeT nocsie OTKaTUA KHOMKU UAK MO
npowecTteun 10 cekyHAa. KoHourypauma octaHetca 6e3 usmeHeHui.

3HayeHune No YMONYaHUIO BbIkntoveHo
dopmar reset-button reload-only
Pexxum BBofla KOMaHAbI Pexnm rnobanbHol KoHbUrypauum

no reset-button
MporpammHO aKTUBMPOBATbL KHOMKY F.

dopmar no reset-button
Pe}Xum BBOAa KOMAHA, MpUBUNErMPOBAHHbIV PEKUM
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6 KOMAHObl GA30BOMA PAEOTbl CUCTEMbI

B 3TOM rnaBe onuCbIBAlOTCA KOMaHAbl pPaboTbl C CUCTEMOM WM HACTPOMKAaMW MOHWUTOPUHTA,
pocrtynHble B CLI.

V KomaHabl 3TOro pasaena genarca Ha 2 GyHKLUOHaANbHbIE rpynnbi:

e KomaHpgbl npocmoTpa onepaTMBHOro coctofHuMa (KomaHgbl show) otobpakarot
HACTPOMKM KOMMYTALUK, CTAaTUCTUKY U APYryio MHPopmauumio.

e KomaHapbl KOHUrypauum HacTpamBalT GYHKUMM U napameTpbl KOMMyTaTopa.
Kaxkaoi KomaHge KOHOUrypaumm cooTBeTcTByeT KomaHaa show, KoTopasa nokasbi-
BaeT HAaCTPONKU KOHOUrypaLmu.

6.1 KomaHpabl aBTOMaTU4YECKOW YCTaHOBKMU

dyHKUMA aBTOMATUYeCKon ycTaHOBKM (Autolnstall) nossonseT aBTomatnyeckn obHOBAATL 06pas3
MO u KoHdUrypaumo KommytaTopa. OHa AaeT BO3MOXKHOCTb MPON3BOAMNTbL aBTOMAaTUYECKOE O0OHOB/IEHNE
MO v 3arpy3Ky KoOHGUrypaumm KommyTaTopa 6e3 ydyactua nonb3osaTtena MMbo ¢ MUHUMaNbHbIM Y4acTUEM.

ABTOMaTMUECKas yCTaHOBKa BK/OYAET B cebs cieayioLiMe BO3MOMXKHOCTH:

e 3arpyska obpasa MO c TFTP-cepsepa c wucnonb3oBaHuem DHCP-onumun 125. B pesynbrate
obHoOBNEHMs 06pasa nporpamMmmHoe obecrneyeHMe KOMMYTaTopa MOXKeT ObiTb 06HOBNEHO MO0
BO3BpaLLEHO K Hosiee paHHel Bepcum.

e ABTOMaTMU4ecKasa 3arpysKka ¢anna KoHourypaumm c TFTP-cepBepa npm 3arpyske KommyTaTopa 6es
COXPaHEHHOro B MOCTOAHHOM NamATU daina KoHUrypauuu.

e ABTOMaTM4eckas 3arpyska obpasa NO c TFTP-cepBepa B cneaytowmx caydanx:

—  ecnu Npwm 3arpy3ke KOMMyTaTopa He HalleHa COXpaHeHHaa KOHOUrypaums;
— MpW 3arpy3ke KOMMyTaTopa, B COXpPaHEHHON KOHOUIypaL MM KOTOPOro BKAoYEeHa GyHKLMA
aBTOMaTMYECKOro 0OHOB/IEHUS.

Echv npu 3arpyske KommyTatopa He HangeH ¢dann KoHOUrypaumm, BbINONHAETCA MOMbITKA
nonyumtb IP-agpec ot DHCP-cepsepa cetu. OtBeT ot DHCP-cepsepa BKAtoyaeT B ceba IP-agpec TFTP-
cepBepa, rae xpaHutca obpas MO u paabl KoHOUrypaLmu.

MNocne nonyyeHuma ot DHCP-cepsepa IP-agpeca v conyTcTBYHOLWEN MHDOPMALUM KOMMYTATOP
3arpy»kaet ¢ TFTP-cepsepa obpa3 MO uam daiin KoHbUrypaumm. 3arpy*KeHHbii 06pas ycTaHaBAMBaeTCA
aBTOMAaTUYECKU. 3arpy)KeHHbl dalin  KOHOUrypaLumMm CcOxXpaHAeTcA B 3SHEPro3aBUCMMOM MaMATU
KoMmyTaTopa.

Ha nwbom IP-uHtepdeiice, BKAOUYAA ceTeBOi NOPT, CEPBUCHDIM NOPT U UHTepdenchl
MapuwpyTusaumumn. ina noanep:KKM aBTOMaTUUECKOU YCTaHOBKU DCHP-KAMEHT BKAtO-
yaeTca no xogy paboTbl Ha cepBUCHOM NOpTe AMBO Ha ceTEBOM nopTe.

/; ABTOMAaTMUeECKaA YyCTAaHOBKa € ucnonb3oBaHuem TFTP-cepsepa MoOXKeT BbINONHATbCA
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boot autoinstall

KomaHga npegHasHayeHa 410 onepaTMBHOrO 3anyCcKa MM OCTaHOBKM NPOLECCa aBTOMATUYECKOM
YCTaHOBKM Ha KOMMyTaTope. He siBaAeTcA KOHOUIypaLMOHHOM, NO3TOMY HE COXPAHAETCA B TEKYLLEM UAU
3arpysodyHom daiine KoHourypaymm.

3HauyeHue No YMONYaHUIO: OCTaHOB/IEHO

dopmar: boot autoinstall {start | stop}
Pexxum BBOAA KOMaHA: NPUBMAETMPOBAHHbIN

boot host retrycount

KomaHaa ycTaHaBAMBaEeT KOAMYECTBO NOMbITOK 3arpy3ku ¢anna koHdurypaumm c TFTP-cepsepa.

3HayeHue No YMOJIYAHUIO: 3
dopmar: boot host retrycount 1-3
Pexxum BBOA,@ KOMaAHA;: NPUBMUAETMPOBAHHbIN

no boot host retrycount

KomaHza ncnosb3yetca, 4Tobbl YCTaHOBUTL KOZIMYECTBO MOMbITOK 3arpy3ku daina KoHdurypaumm
B 3HaYeHUe No YyMONYaHMIO.

dopmar: no boot host retrycount
PeXXum BBoAa KOMmaHA,: NPUBUAErUPOBAHHbIN
boot host dhcp

KomaHga BKAtoYaeT QyHKUMIO aBTOMaTMYECKOM YCTAaHOBKM Ha KOMMyTaTope Npu cinegylouien
nepesarpyske. KomaHaa He BAUAET Ha TeKyLuMe HacCTPOMKM aBTOMATUYECKOM YCTAaHOBKM U COXPaHAeTCca B
SHEepProHe3aBMCUMOM MaMATU KOMMYTaTopa.

3HaueHue No YMONYAHMIO: BK/IIOYEHO

dopmar: boot host dhcp
Pexxum BBOA@ KOMaHA;: NPUBUAErMPOBAHHbIN
no boot host dhcp

KomaHZa BbIK/AOYaeT GYHKUMIO aBTOMATUUYECKON YCTAHOBKM Ha KOMMYTaTope Mpu caeayloluein
nepesarpyske.

dopmar: no boot host dhcp
Pexxum BBOAa KOMaHA: I'lpMBMﬂeFMpOBaHHbIﬁ
boot host autosave

KomaHpa gns aBTOMaTMYECKOro COXpPaHeHUA 3arpy»KeHHoro ¢anna KoHPUrypauumn B Kavecrse
danna craptoBoi KoHdurypauum kKommyTaTopa. Ecan aBTOmMatTMueckoe COXpPaHEHWE BbIK/OYEHO,
TpebyeTca ABHbIM 06pa3oM COXPAHATb 3arpy*KEHHYIO KOHPUIypaLUIO B SHEPrOHE3aBUCUMOMN NAaMATHU C
MOMOLLBIO KOMaHAbl write memory WAM copy system:running-config nvram:startup-config. Ecaum
3arpy»KeHHas KoHourypauma He Hblna coxpaHeHa, nocne nepesarpyskn KOMMyTaTopa C BKAOYEHHOM
¢dyHKumen Autolnstall cHoBa HauMHaeTca npouecc aBTOMaTUYECKON YCTaHOBKN.
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3HayeHMe NO YMONYAHUIO: BbIK/TIOYEHO
dopmar: boot host autosave
Pexxum BBOAa KOMaHA;: NPUBUNErMPOBAHHbIN

no boot host autosave

KomaHga wucrnonb3yetca A9 OTMEHbl aBTOMATMYECKOro COXPaHeHua 3arpyxeHHoro daina
KOH}Urypaumm Ha KoMmmyTaTope.

dopmar: no boot host autosave
Pexxum BBOAa KOMaHA;: NPUBUNErMPOBAHHbIN
boot host autoreboot

KomaHaa paspeluaeT aBTOMATUYECKYIO Nepesarpy3ky KOMMyTaTopa Noc/e ycrnewHol 3arpysKm
obpasa MNO. Pa3pewieHne Ha aBTOMATUYECKYIO Mepe3arpy3ky Nno3BOJISIET akTMBMpoBaTb obpas MO wu
nepesarpysmntb KOMmyTaTop 6€3 AONONHUTENbHbIX aAMUHUCTPATUBHbIX AEUCTBUN.

3HaueHMe No YMONYAHUIO: BK/IIOYEHO
dopmar: boot host autoreboot
Pexxum BBOAa KOMaHA,: NPUBUNErMPOBAHHbIN

no boot host autoreboot
KomaHga ucnonb3lyetcs Ans 3anpeta aBTOMATUYECKON nepesarpyskm KommyTaTopa nocne
3arpysku obpasa MO c Mcnonb3oBaHMEM PYHKLUM aBTOMATUYECKOM YCTaHOBKM.

dopmar: no boot host autoreboot

Pexxum BBOAa KOMaHA,: NPUBUAErMPOBAHHbIN

erase startup-config

KomaHaa ypanseT TeKcToBbid ¢dain KoHoUrypaumm, COXpaHeHHbI B 3HEpProHe3aBMCUMMOl
namatu. Ecam npu 3arpyske KommyTaTopa He HavaeH dalin cTapToBOW KOHOUrypaumu, 3anyckaerca
npoLecc aBTOMaTUYECKOMN YCTAaHOBKM.

dopmar: erase startup-config

PeXXum BBOAA KOMaHA: HpMBMﬂerMpOBaHHbIVI

erase factory-defaults

KomaHga yaanaeT TeKCToBbI ¢alin ¢ 3aBOACKMMM HAaCTPOMKaMM KOHPUIypaLuKM, COXPaHEHHbIM
B 3HEProHe3aBUCMMOW NaMATH.

3HayeHue No ymon4yaHuio: BbIKJOYEHO
dopmar: erase factory-defaults
Pexxum BBOAA KOMaHA: NPUBUAErMPOBAHHbLIN
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show autoinstall
KomaHp,a AnAa OTOﬁpa)KEHVI‘r'I TEKYLWEro CoCtoAHnA npouecca aBTOMaTM‘-IECKOVI YCTaHOBKMW.

dopmar: show autoinstall

Pe)Xum BBOAA KOMaHA,: NPMBUNErMPOBAHHbI

copy <url> backup

3arpysuTb HOBbIA pe3epBHbIM 06pa3 [O. 3arpyska ycTpoWcTBa ocyuwectsaserca u3 ¢aina
cucTemHoro nporpammHoro obecnedeHus (MO), KoTopbid xpaHutca Bo flash-namaTtn. Mpu obHoBNAEHUM
HOBbIM ¢dain cuctemHoro MO coxpaHAeTca B cneuyanbHO BblAeIeHHON 061acTM NaMaTH.

3HaueHue no YMONYaHUIO: BbIK/1KOYEHO

dopmar: copy<tftp|ftp|scp|sftp|usb://<ipaddr>/<filepath>/<filename>>
| xmodem | ymodem | zmodem | backup

PexXum BBOAA KOMaHAbI: NPUBUAEIMPOBAHHDIN PEXUM

boot system backup

MepeKkntounMTbCs Ha pe3epBHbIN 06pas nocne nepesarpysku. MNpu 3arpyske ycTPoMCTBO 3anycKaeT
aKTUBHbIN dainn cuctemHoro MO.

3HaueHue no YMOTYaHUIO: BbIK/NKOYEHO

dopmar: boot system backup
Pexxum BBOA4ad KOMaHAbl I'IpMBM!'IeI'MpOBaHHbIﬁ peXnm
exception protocol

KomaHaa gna yKasaHusa NpoTOKO/a, UCMOAb3YeMOro Ans xpaHeHusa daina coredump. Bcero no-
KaNbHO MOMKeT BbbITb coxpaHeHo He 6osiee 4 coredump-¢aiinos.

3HaueHue No YMOHaHUIO: BbIK/IOYEHO
dopmar: exception protocol {nfs| tftp | ftp | local | usb | none}
Pexxum BBOAA KOMaHAbI: pexum rnobanbHoO KOHPUrypaLmm

no exception protocol
OTKAOUYUTb coXpaHeHue coredump-dainna.

3HaueHue No YMONYAHUIO:  BbIK/IOYEHO
dopmar: exception protocol {nfs| tftp | ftp | local | usb | none}

Pexxum BBOAA KOMaHAbI: peXKmnm rnobanbHOM KoHOUrypaLmm

exception switch-chip-register

BK/loYaeT coxpaHeHWe Mpu NageHuM gamna Perncrpos CBUTYA. [Jamn COXpaHAeTca OTAENbHO B
dann reg_core_<timestamp>.x.{bz2,bin} Pernctpauns gamna 6epetca TONbKO 4/ BEAYLLErO YCTPOMCTBA,
a He gns backup.
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3HavyeHue No ymon4aHuio: BbIKOYEHO
dopmar: exception switch-chip-register {enable | disable}
Pexxum BBOA,@ KOMaHAbI: peXXMM rnobanbHOM KOHOUrypaLmm

exception dump stack-ip-address protocol

3Ta KomaHga HacTtpauBaeT npotokon (DHCP unum static), KoTtopbit 6yaer mMcnonb3oBaTbCA ANA
HACTPOMKK cnykebHoro nopTta npu cboe ycrpolictBa. Ecam oH HacTpoeH Kak DHCP, To ycTpolicTBO nony-
yaert IP-agpec c cepsepa DHCP, gocTynHOro B ceTu.

3HauyeHue No YMONYaHUIO: BbIK/HOYEHO
dopmar: exception dump stack-ip-address protocol {dhcp | static}
PexXum BBOAA KOMaHAbI: peXnm rnobanbHom KoHdUrypaumm

no debug crashlog verbose

OTKNOUNTb reHepauuto dpaiiia 0 NOTOKAxX U CUCTEME.

3HauyeHue no YMONYAHUIO: BbIK/1lOYEHO

dopmar: copy nvram:errorlog <tftp|ftp|scp|sftp|usb:// <ipaddr>/
<filepath>/<filename>> |xmodem | ymodem | zmodem

PexXum BBOAA KOMaHAbI: peXnm rnobanbHom KoHdUrypaLmm

6.2 ®unbrpauus sbisoga CLI

show xxx[include “string”

KomaHZa Xxx BbINONHAETCA, NPU BblBOAE pPe3ynbTaTbl GUALTPYIOTCA ciegylowmm obpasom: oTob-
pa)KaloTcA TO/IbKO CTPOKM, cofeprKalime coBnagaeHue string. CTpoOKKU, He COOTBETCTBYIOLME STOMY YC/O-
BMIO, NPW BbIBOAE CKPbIBAIOTCA.

show xxx[include “string” exclude “string2”

KomaHZa Xxx BbINOMHAETCA, NPU BbIBOAE Pe3ynbTaTbl GUALTPYIOTCA Cledytowum obpasom: oTob-
pa)KaloTcA TOMbKO CTPOKW, coaeprkalume cosnageHue string v He cogepkalime cosnageHue string2.
CTPOKM, He COOTBETCTBYIOLLME ITUM YCAOBUAM, MPU BbIBOAE CKPbIBaloTCA. ECIM CTPOKa BblBOAA COOTBET-
CTBYET TO/IbKO OAHOMY M3 YC/I0BUIA U HE COOTBETCTBYET APYromy, oHa 6yaeT cKpbITa.

show xxx[exclude “string”

KomaHZa xxx BbINOMHAETCA, NpY BbiBOAE pe3yabTaTbl GUALTPYIOTCA creaytowmm obpasom: oTob-
paKaloTCA TO/IbKO CTPOKM, HE coAepKalume coBnageHue string. CTpoOKM, coaeprKallme BbipaxeHue string,
npuv BbIBOAE CKPbIBAOTCA.

show xxx[begin “string”

KomaHZa xxx BbINOJIHAETCA, NPU BbIBOAE Pe3ynbTaTbl GUNLTPYIOTCA Cedyrowum obpasom: oTob-
pa’KkatoTcA TO/IbKO CTPOKM, HAauMHaAKOLWMECH C COBMNaAeHUA string, a TakKe cieayowme 3a NepBon CTPOKOW,
COOTBETCTBYIOLEN AaHHOMY YCNOBUIO. BCce npeawecTBytoLLMe CTPOKM NPU BbIBOAE CKPbLIBAKOTCA.
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show xxx[section “string”

KomaHZa xxx BbINOJIHAETCA, NPU BbIBOAE Pe3y/bTaTbl UALTPYIOTCA Cedylowmm obpasom: oTob-
payKkaloTCA TONbKO CTPOKM, KOTOpble BXOAAT B onpeaeneHHble pasgenbl. Pasgensl (04AWH MAUM HECKONBKO)
onpeaensalTca No Ha/IMUMIO CTPOK, COAEPKALLMX COBMaAeHMe string, v 3aKaHUMBAOTCA NEPBOI CTPOKOM C
NAEeHTUPUKATOPOM KOHEYHOM NO3MLMKN MO YMOIYaHUIO (Hanpumep, exit).

” u
S

show xxx[section “string” “string2”

KomaHaa xxx BbINO/HAETCA, NPU BbiBOAE Pe3y/bTaTbl GUNLTPYIOTCA Caeaylowmm obpasom: oTob-
PaXakoTCA TONbKO CTPOKU, KOTOPbIE BXOAAT B onpeaeneHHblie pa3gensol. Pa3,ﬂ,eﬂb| (O,D,MH nnn HECKOJ'IbKO)
onpenenarTca No HaM4Yno CTPOK, codepKalwnx cosnageHmne String, M 3aKaH4YMBalOTCA nep8017| CTpOKOVI,
CO,D,ep)KaLLI,EVI coBnageHme stringZ. Ecan 3a4aHHbIM yCnoBuUAM ONnA CTPOK COOTBETCTBYET HECKOJIbKO CeC-
CMﬁ, ABNAOWNXCA YaCTblO 6a3oBoro BblBOAaQ, 0T06pa>+(ar0TC$| BCe Konuu.

show xxx[section “string” include “string2”

KomaHza Xxx BbINO/HAETCA, U NPU BbIBOAE Pe3y/ibTaTbl GUALTPYHOTCA cleayowmnm obpasom: oTob-
payKkaloTCcA TONbKO CTPOKK, KOTOpble BXOAAT B onpedeneHHble pasgenbl. Pasgennl (0AWMH UK HECKOJIbKO)
onpeaensalTca No Ha/IMUMIO CTPOK, COAEprKaLLMX COBNaaeHMe string, U 3aKaHYMBAOTCA NEPBOI CTPOKOM C
NAEeHTUPUKATOPOM KOHEUYHOW NO3MLMK MO YMONYaHUIO (Hanpumep, exit), cogepikallen TakKe coBnage-
HWe string2. [JaHHbIN TN KOMaHA GUABTPALMK TaKKe MOMKET BKtoYaTb NapameTp exclude nam 3agaHHbIn
no/sib3oBaTeseM MAeHTUUKATOP KOHUA pasaena.

show xxx[no-more

KomaHga xxx BbINONHAETCA, NPUM BbIBOAE Pe3y/bTaTbl OTOOPAXKAIOTCA B KOHCO/IM HE NOPLMOHHO, a B
nosHom obveme, 6e3 NOTPEOHOCTN B HAXKATUM AONONAHUTENBHBIX KNAABULW AAA NOHOFO OTOBPArKeHUs He-
0bxoanmoi nHbopmaunu.

6.3 KomaHpgbl paboTbi ¢ MO

MporpammHoe obecnedyeHne noaaep:kmBaeT GyHKLMIO CNONb30BaHNA ABYyX 06pa3oBs MO, yTo nos-
BOMAET KOMMYTATOPY XPaHWUTb B SHEPTrOHE3aBMCUMOM NamaTh cpasy Aga obpasa. MpM 3TOM MOMKHO YKa-
3aTb, Kakol 13 06pa3oB ByaeT akTUBEH NPW NOCAeAyOWMX nepesarpyskax. Ita GyHKLUMA NO3BONAET CO-
KpaTWUTb Bpems NpocTos npu obHOBAEHMM MK Bo3BpaTe K bonee paHHelt Bepcum MNO.

delete

KomaHga ypanset daiin pesepBHoOro obpasa M3 3HEproHe3aBUCMMOW MamMATU KOMMyTaTopa Wau
dain ¢ gamnom nNamsaTn M3 SIoKanbHoM dannoBol cuctembl. HeobasaTenbHbI NapameTp unit paboTaet
TO/NIbKO AN1A cTeKa. Ecan ncnonb3oBath AaHHbIN NapameTp 414 CUCTEM B aBTOHOMHOM PeXMUMe, KOMaHAaa
BO3BPATMT cooblieHne 06 owmnbKe. B cTeke napameTp unit onpeaensneTr, Ha Kakom y3ne 6yaeT BbiNoAHEHA
KOMaHgAa. Ecnm gaHHbI napameTp He yKasaH, KomaHga byaeT BbiNoHEeHa Ha BCEX Y3/1axX CTeKa.

dopmar: delete [unit] backup
delete core-dump-file file-name | all

Pexxum BBOAa KOMaHA: I'lpMBMﬂeFMpOBaHHbIﬁ
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boot system

OJTa KOMaHAa aKTUBMpYeT onpeaeneHHblit 0b6pas MO. [aHHbIi 06pa3 npu nocieayowmux nepesa-
rpyskax 6ygeT ocTaBaTbCA aKTUBHbLIM M 3arpy»aTbCA Hava/ibHbIM 3arpy34ymMKom. TeKyLMA aKTUBHbIN 06pa3
MO oTmevaeTcsa KaK pe3epBHbIN 06pa3 Ana nocnedylowmx nepesarpysoK. ECim yKkasaHHbIi obpas B cu-
cTeme OTCYTCTBYET, KOMaHAa BO3BpallaeT coobuieHne 06 owmnbre. HeobsasaTenbHbINM NapameTp unit pa-
60TaeT TONbKO ANA cTeKoB. [pn HannMuMK cTeka NnapameTp unit onpeaensaeT y3en, Ha KOTopom byaeT Bbl-
nosiHeHa KomaHaa. Ecnv aaHHbIN napameTp He yKasaH, KomaHaa byAeT BbiNoJIHEHA Ha BCeX y31ax CTeKa.

dopmar: boot system [unit] {active | backup}
Pexxum BBOAa KOMaHA,: NPUBUAErMPOBAHHbIN
show bootvar

KomaHga ana BbiBoga MHPOPMALIMKM O BEPCUMU M CTATyCce aKTUBALMU AN1A TEKYLLErO aKTUBHOIO 06-
pa3a MO 1 pesepBHOro obpasa Ha NoctaBaseMom 3emeHTe (y3ne) cteka. Ecnm Homep y3na He yKasaH,
KOMaHAa oTobparaeT cBeaeHua 06 obpasax MO Bcex y3/10B cTeKa. [laHHaA KOMaHAa TaK»Ke BbIBOAMUT TEK-
CTOBOE OnucaHue, ceasaHHoe ¢ obpasom [O. MNpu MCNONb30BAHMM B aBTOHOMHOM peXMme KomMaHaa
oTobparkaeT CTaTyC akTMBaL MM KOMMYyTaTopa. B aBTOHOMHOM peXKume napameTp unit He paboTtaer.

dopmar: show bootvar [unit]
Pexkum BBOAA KOMaHA: NPUBUIETMPOBAHHbIN
filedescr

JaHHaa KomaHAa cBA3blBaeT 3aJaHHOEe TEKCTOBOEe OonNucaHue C 06pa30M MNO. 3agaHHOe onuncaHue
3ameHseT noboe paHee cywectsoBaBwee. KomaHaa BbINOJNHAETCA Ha BCEX Y31aX CTeKa.

dopmar: filedescr {active | backup} text-description

Pexxum BBOAa KOMaHA,: NPUBUAErMPOBAHHbIN

6.4 BbiBog MHPOpMaALMM O CUCTEME U CTATUCTUKMU

B 9TOlM YacT onucaHbl KOMaHAbl, KOTOpPblE MOXHO MCMO/b30BaTb ANA MPOCMOTPA CUCTEMHbIX
bYHKUNI, KOMNOHEHTOB U KOHOUIypaunii.

load-interval

KomaHga M3mMeHseT nepuos BpeMeHHU, B TEYUEHNE KOTOPOro M3MepPseTecs 3arpyska (YyTmamsaums) ux-
Tepdelica. 3HaueHe 334aEeTCA B CEKYHAAX U JOMKHO 6bITb KpaTHO 30. JonycTUMbIN AMana3oH 3HAYeHUIA
Ana napametpa interval coctasnaet ot 30 o 600 cekyHA. Yem MmeHbLUe 3HaYeHNEe MHTEPBAna 3arpysKu,
TemM ToYHee onpeaenaeTca MrHOBEHHasA yTuansauma. Npm sTom C/IMWKOM MaJsieHbKoe 3Ha4yeHue MHTepBa-
J1a MOKEeT CHU3UTb MPOU3BOANTENIbHOCTb CUCTEMBI.

3HauyeHMe No YMOYAHMUIO: 300 ceKyHg,
®dopmar: load-interval 1interval
Pexxum BBOAa KOMaHA;: KOHdUrypuposaHue nHTepdeiica
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no load-interval

[aHHaa KomaHga BO3BpaWlaeT 3Ha4YeHNE UHTEPBA/ZIA 3arpy3kn Ha MHTedeEVICE K 3Ha4YeHWUKo no
YMOIH4aHUIO.

dopmar: no load-interval

PexXum BBOAA KOMaHA,: KoHdUrypupoBaHue nHTepdeica

show arp switch

KomaHaa ana otobparkeHua cogep:kumoro ARP-tabamubl (Address Resolution Protocol). IP-cTek
M3y4yaeT ToNbKo 3anucu ARP, cBizaHHble C MHTepdelicammn ynpaBaeHns (ceTeBbIMU UAN CEPBUCHBIMU NOP-
Tamu). 3anmcu ARP, cBA3aHHbIe C MHTepdelicamm MapLIpyTU3aLMK, He BbIBOAATCA.

dopmar: show arp switch
Pe)xxum BBoga KOMaHA;: NPUBUNETMPOBAHHbIN
TepmuH 3HaveHue
IP Address IP-agpec nHTepdeinca ynpasaeHma Uan gpyroro yCTpOMCTBa B CETM YNPaBAEHUS.
MAC Address ®usunyeckmit MAC-aapec faHHOMO yCTPOWMCTBA.
Interface BbiBOZ 415 cepBUCHOrO nopTa — Management. BbiBoa, AN CETEBOro nopTa —
unit/slot/port ¢manueckoro nHtepoeiica.

show eventlog

KomaHpa ana otobpaskeHus *KypHaia cobbiThiA, KOTOPbIN COAEPHKUT COODLLEHNA 06 OLIMOKAX B CU-
creme. Mpu nNepesarpyske cucTembl KypHan cobbiTUin He ounwaeTtca. MapameTp unit npeacTaBaseT co-
60l naeHTUdMKaTOp KOMMyTaTOpAa.

®opmar: show eventlog [unit]
Pe)xxum BBoga KOMaHA;: NPUBUNETMPOBAHHbIN
TepmuH 3HayeHue

File daiin, B KOTOPOM NPOU30LLIO COBbITUE.
Line Homep cTpoku cobbiTus.
Task ID NpeHTndumKaTop 334a4m cobbiTus.
Code Koa cobbiTus.
Time Bpems, Koraa npomsowno cobbiTue.
Unit CBA3AHHbIN C COObITUEM SN1EMEHT.

V Mpu c6poce HacTpoeK, Nnepesarpy3ke KOMMYTATOpa XKYpPHan cobbiTUI1 coXpaHaeTcs.
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show hardware

KomaHza oTobpakaeT MHBEHTapHYO MHPOPMaLMIO O KOMMYTaTopE.

dopmaumio. B HOBbLIX BepcuAX nporpammHoro obecneueHua KomaHaa show

/ KomaHnga show version nu komaHpga show hardware oto6pakaloT 0AMHAKOBYIO WH-
hardware 6yget HegocTynHa.

dopmar:

Pexxum BBOAa KOMaHA:

show version

show hardware

NPUBUIETMPOBAHHbIN

KomaHga otobparkaeT MHBEHTapHYI0 MHPOPMALLMIO O KOMMYTaTOPE.

5 B HOBbIX BepcuAX NporpammHoro obecneyeHns KomaHga show version 3ameHuUT Ko-
maHay show hardware.

dopmar:

Pe)Xum BBOga KOMaHA,:

show version

NPUBUNETMPOBAHHbIN

TepmuH

3Ha4yeHue

System Description

Tekct ana M,CI,EHTMC])MKaLI,VIM Ha3BaHMA KOMMYTATOpPa U ero Thna.

Machine Type

Tun yctpolictBa B cooTBetcTBMM ¢ Vital Product Data.

Machine Model

Mogenb ycTpoicta B cootBeTctBum ¢ Vital Product Data.

Serial Number

YHWKa/IbHbIN CEPUIAHBIA HOMEP KOMMYTATOPA, YKa3aHHbIN Ha Kopnyce.

FRU Number

Homep c6opoyHOro y3na anemeHTa.

Part Number

3aBoACKOM HOMep aeTanu.

Maintenance Level

AI'II'IapaTHbIe MU3MeHeHnA, 3Ha4ynmble anAa no.

Manufacturer

Mone geckpmuntopa nponssBoauTena.

Burned in MAC Address

O6wWwmnit Ha3Hayaemblit ceTeBOM agpec.

Software Version

Homep (penus.sepcus pegakums) Tekywero NO KommyTaTopa.

Operating System

Tekywaa OC Ha KommyTaTope.

Network Processing Device

Tun MUKpOKo4a npoueccopa.

Additional Packages

JononHnTtenbHble NakeTbl, BK/IIOYEHHbIE B CUCTEMY.

show platform vpd

JaHHaa KomaHaa otobparkaert Vital Product Data (VPD) ana KommyTaTopa.

dopmar:

Pexxum BBOAAa KOMaHA:

show platform vpd

No/Ib30BaTE/IbCKUN I'IpVIBVIJ'IeFVIpDBaHHbIVI
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Otobparkaetca nHbopmauma, NnpeacTaBneHHan HUXKe.

TepmuH 3HayeHue

Operational Code Image File Name MNoanucb c6opku MO, 3arpyKEHHOIO B KOMMYTATOP.

Software Version NHbopmauma o Bepcum MO, ypoBHe obcayKMBaHMA N COOPKE KOMMYTaTO-
pa.
Timestamp BpemeHHaa meTKa AaHHoOM cbopkm obpasa MNO.
show interface

[JaHHaa KoMaHaa oTobparkaeT CBOAHYIO CTAaTUCTMKY ONpeaeneHHoro nHTepdenca nam noacyeT Bce-
ro Tpa¢mka CPU B 3aBMCMMOCTM OT apryMeHTa.

dopmar: show interface {unit/slot/port | switchport | lag lag-id}

Pexxum BBOAA KOMaHA: NPUBUAETMPOBAHHbIN

Mpw 3Ha4YeHMn aprymeHTa unit/slot/port nam ykasaHumn lag Lag-id otobpakatoTcs cneayroume
napameTpbl.

TepmuH 3HauveHue
Interface index NaeHTndumkaTop nHtepdelica B cucteme.
Hardware Tun nHTepdelica.
Interface MTU MakcumanbHbii MTU noafepsknBaemblii Ha JaHHOM MHTepodelice.
Link type MponycKHasa cnocobHOCTb MHTepdelica U COCTOAHUE AynaeKca.

Ecnu B KayecTBe aprymeHTa yKasaH lag BbiBoauTca cneaytowas nHpopma-
uma:

e Link aggregation type — Tun LAG;

e No. of members in this port-channel — KonnuecTtso nHTepdelicos
BxoaAwmx B LAG;

e No. of active members in this port-channel — konnuyecTso akTMB-
HbIX MHTepdecoB BXoAALNX B cocTas LAG;

e Active bandwidth — cymmapHasa nponyckHas cnocobHocTb LAG;

e Member — MHGOPMALUA O KOHKPETHbIX MHTEPdECaxX BXOAALLUX
B cocTas LAG.

Media type Tun cpeabl Nnepenayun ana nHtepoeica. He soisoanTtca gnsa LAG-
nHTepdenca.
Link downs Konunyectso nepexonos B coctoaHne Down. He yunTbiBaeT nepexosbl NO

KomaHgae shutdown. He BbiBoauTca ans LAG-untepdeiica.

Time since counters last cleared Bpemsa ¢ MOMeHTa nocneaHel O4MCTKM CTAaTUCTUKM MHTepdeiica.

Flow control CocToAHWe KOHTPOAA NOTOKA Ha MHTepdelice. He BbiBoanTCA ans LAG-
nHTepdenca.

Input rate CpefiHAA CKOPOCTb BXOAALLEro NOTOKA 32 YKa3aHHbI MHTEePBan BPeMeH!

(Load Interval).

Output rate CpenHAa CKOPOCTb UCXOAALLETrO NOTOKA 3@ YKa3aHHbIN MHTepBan BpeEMEHU
(Load Interval).
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Packets input

Konnuyectso BXo4ALLMX NAKETOB.

Bytes received

Konnyectso NPUHATBLIX AaHHbIX B 6anTax.

Oversize errors

Konnyectso NnakeToB NPUHATLIX MHTEPDENCOM, NPEBbLILAOLLNX Npeae/ibHO
ponyctumbin MTU.

Internal MAC errors

Konunyectso nakeTos, NPUHATDLIX C ownbKamm.

Broadcast frames

O6Luee KOAMYECTBO LWMPOKOBELLATE/IbHbIX MAKETOB, MPUHATLIX U NepesaH-
HbIX AaHHbIM UHTEpPdEcoM.

Multicast frames

O6Lee KOAMYEeCTBO MHOTOAAPECHbIX MAKETOB, MPUHATLIX U NepesaHHbIX
AaHHbIM MHTepdelicom.

Total input errors

06u.|,ee KONn4eCTBO NaKeToB, NPUHATbIX C owmnbKamu.

FCS errors

Konunyectso NMPUHATbLIX NaKeTOB C owmnbKamm KOHTpOﬂbHOVI CyMMmbl U Ue-
NbIM YHACNOM OKTETOB.

Alignment errors

Konnyectso NMPUHATbLIX NAaKETOB C ownbKamu KOHTpO}'IbHOVI CYMMbI N HE
LenbiM YAC/IOM OKTETOB.

Pause frames received

Konnyectso NPMHATbLIX 3aNpOCOB OCTAHOBKKU Nepeaayun NOTOKa.

Snmp input frames discarded

Konunuectso otbpolieHHbIx Bxoaawmx SNMP-nakeTos.

Packets output

Konunyectso ncxogAwmx nakeTos.

Bytes sent

Konnuyectso nepesaHHbIX AaHHbIX B baiTax.

Broadcast errors

O6Luee KOAMYECTBO LWMPOKOBELLATE/IbHbIX MAKEeTOB, MPUHATLIX U NepesaH-
HbIX AaHHbIM MHTEPENCOM C OLIMBKamM.

Multicast errors

Obuiee KONNYECTBO MHOTOAAPECHbLIX MAKETOB, NPUHATbLIX U NepeaaHHbIX
AaHHbIM MHTepdelicom ¢ owmbKamu.

Output errors

O6u.|,ee KONn4eCTBO NaKeToB nepedaHHbIX C owmnbkamu.

Total collisions

O6Lee KOAMYECTBO KOTU3UIA.

Excessive collisions

O6u.|,ee KOnn4yecTBoO CMMBO0B, NepegaHHbIX C KONIN3NAMMU.

Late collisions

Konnyectso nakeTos, NnepegaHHbIX C KOAAU3NAMMU HA NOCNEAHMX 3Tanax
nepeaavun.

Pause frames transmitted

Konnyectso oTnpas/eHHbIX 3aNpOCOB OCTAHOBKMU Nepeaaymn NoToka.

Snmp out frames discarded

Konnuectso oTbpoleHHbIx ncxoasaiwmx SNMP-nakeTos.

Output queues

QoS-cTaTUCTMKa UCXO4ALLMX ovepeaent MHTepdelica (nepegaHo/
oTbpolieHo). He BbiBoantca ansa LAG-uHTepdelica.

MapameTpbl oTOBparkeHWsA Npu aprymeHTe switchport.

TepmuH

3HayeHue

Packets Received Without Error

O6Lee KOAMYECTBO NAaKETOB (BK/IOYanA LWUMPOKOBELLATE/IbHbIE U MHOr0a4-
pecHble NakeTbl), NPUHATLIX NPOLLECCOPOM.

Broadcast Packets Received

ObLee KOAMYECTBO NPUHATLIX NAaKeTOB, HaMPaBAEHHbIX HA LWMPOKOBELLA-
TesbHbIN agpec. MHoroagpecHble NakeTbl B AaHHbIM NapameTp He BK/to-
yaroTcs.

Packets Received With Error

Konnuyectso BXoOA4ALLMX MAKETOB, KOTOpPble coaepKaT owmnbKM, npenart-
cTeyoume nx goCtaBke Ha NPOTOKON 6onee BbICOKOrO YPOBHA.
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Packets Transmitted Without Error ObuLee KONNYECTBO NAKETOB, NepeaaHHbIX U3 MHTepdeiica.

Broadcast Packets Transmitted ObLiee KOANYECTBO NAKETOB, 3aMnpallnMBaeMbiX NPOTOKOAaMK 6osiee BbICO-
KOro ypoBHS A4/1A nepejayn Ha LWMPOKOBeLLaTeNbHbIM aApec, BKAo4Yan
yAaNeHHble NN He OTrpaB/eHHble.

Transmit Packet Errors Yncno ncxoaswmx naketTos, KOTOpPbIe HE MOTYT BbITb NepeaaHbl U3-3a
OWnBOK.

UcTeKwee Bpemsa (4HM, Y4acbl, MUHYTbI M CEKYHZbI) C MOMEHTa NoCAeLHero
06HY/IeHNA CTAaTUCTUKN AAHHOTO KOMMYTATOPa.

Time Since Counters Last Cleared

show interfaces status

KomaHaa gns otobpaxkeHuns nHbopmaunmn ob nHtepdelice, BKAOYasA onnucaHmMe, COCTosHME NOpPTa,
CKOPOCTb M PYHKLMIO aBTOCOr1acoBaHuA. [laHHaa KoMaHA4a NOX0XKa Ha KomaHay show port all, HO OHa
BbIBOAUT A0MNOJIHUTE/IbHbIE NOJIA, TAKME KaK onucaHne nHtepdeinca u BO3MOXKHOCTU NopTa.

OnucaHne unHTepdeinca MOKHO HACTPOUTb C MOMOLLBIO CyLLecTBYOLW e KomaHabl description
<name>. MaKcMmanbHaa AnvHa — 64 cMmBO/sa, NPU BbiBOAE COKpallaeTcA A0 28 cumBonoB. [onHyto
dopmy onmncaHMA MOXKHO 0TOBPasnTb C MOMOLLbIO KOMaHabl show port description. [laHHasa KomaHaa
oTobparkaeT Ppusnyeckme nHTepoeicol, LAG-mHTepdeincol n HTepdeicol mapwpytmsaumm VLAN.

dopmar: show interfaces status [{unit/slot/port | vlan id}]
Pexxum BBOAa KOMaHA: NPUBUAETMPOBAHHbIN
lMone OnucaHue
Port NHTepdeiic, cBA3aHHbIN C OCTa/IbHbIMUW AAHHBIMW B CTPOKE.
Name HactpanBaemoe nonb3osaTenem onucaHue ans nHtepdeica.
Admin Mode ALMUHUCTPATUBHOE COCTOAAHWE NMopTa.
Link State OnepaTnBHOE COCTOAHME NopTa.
Physical Mode HacTpoiku ckopocTu 1 gynaekca Ha uHTepodelice.
Physical Status MoKa3bIBaeT CKOPOCTb NOPTA U PEXKMM AynneKca Ana PU3NYeCcKUx nHTep-

delicos. Pusnyeckuii ctatyc LAG-nHTepdelicos He oTobparkaetca. Eciu
NopT He NOAHAT, PU3MUYECKUI CTaTyC HEU3BECTEH.

Media Type Tun cpeabl Nnepenayun ana nHtepdeica.
Flow Control Status Cratyc ynpasneHua notokom 802.3x.
Flow Control HacTpanBaemblit pexkum ynpasneHus notokom 802.3x

show interfaces trdffic

KomaHga ucnonbsyetrca pns oTobparkeHUs WHPOPMAUMKM O MPOXOXNKAEHMM Tpaduka uepes
nHTepdeic.

dopmar: show interfaces traffic [unit/slot/port]
PexXum BBOAa KOMaHA;: NPUBUAErMPOBAHHbIN
Mone OonucaHue
Interface Name MNHTepdeiic, cBA3AHHLIN C OCTaNbHBLIMU AAHHBIMU B CTPOKE.
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Queue

Homep ouyepeam.

Total Pass (Pkts)

Obuiee KOANYECTBO NAKETOB NepeAaHHbIX 410 YKa3aHHOM oyepeau.

Congestion Drops

Konnuyectso nakeTos, OTOPOLLEHHbIX B 04epeam No NPUYUHE NePErpy3Ku.

TX Queue

Ko/inyecTBo AveeK B UcxoadAllei ovepeam.

RX Queue

Ko/imyecTBo AveeK BO BXoAAlLEeN oyepeau.

Color Drops: Yellow

Ko/iMyecTBO OTOPOLLIEHHbIX }KeNTbIX (MOATBEPIKAEHHbIX) NAKETOB.

Color Drops: Red

Ko/imyecTBo 0THPOLEHHbIX KPACHbIX (M36bITOYHbIX) NAKETOB.

WRED TX Queue

Konunuectso nakeToB B ucxogauwein ouepeam WRED.

show interface counters

[aHHaA KomaHaa oTobparkaeT CBOAHbIE AaHHble 06 OCHOBHOM CTaTUCTUKE ANA BCex NopTos (dpusu-
yeckux, CPU, arpermpoBaHHOro nHTepdeica).

dopmar:

Pe)Xum BBOga KOMaHp,:

show interface counters

NPUBUNETMPOBAHHbIN

Mone OnucaHue

Port NHTepdeiic, cBA3aHHbIN C OCTa/IbHbIMU AAHHBIMW B CTPOKE.

InOctects ObLiee KONNYECTBO OKTETOB, NMPUHATLIX Ha MHTepdelice.

InUcastPkts ObuLee KONNYECTBO OAHOAAPECHbIX MAKETOB, NMPUHATbIX HA UHTepdeiice.

InMcastPkts ObuLee KONNYECTBO MHOTOAAPECHbLIX MAKETOB, NPUHATbLIX HA UHTEpdEeiice.

InBcastPkts ObLiee KONNYECTBO LMPOKOBELLATENbHbIX NMAKETOB, MPUHATLIX HA UHTEP-
delice.

OutOctects Obuiee KONNYECTBO OKTETOB, NepeaaHHbIX Yepes HTepdelic.

OutUcastPkts Ob6uwee KONMYECTBO OAHOALPECHBIX NAKETOB, NepeaaHHbIX Yepes UHTep-
delic.

OutMcastPkts Obuiee KONNMYECTBO MHOFOAAPECHbIX MAKETOB, NepeAaHHbIX Yepes UHTep-
delic.

OutBcastPkts Obuiee KONMYECTBO LMPOKOBELLATENbHbIX NMAKETOB, NepeaHHbIX Yyepes

nHTepdenc.

show interfaces description

JTa KomaHaa OTOﬁpa)KBET onuncaHme MHTep¢EﬁCOB, NX agMUHUCTPATUBHOE U TEKYLLEE COCTOAHME.

dopmar:
vlan}

Pe)Xum BBOga KOMaHA,:

show interfaces description {unit/slot/port | all | lag |

NPUBUAETMPOBAHHbIN
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show interface ethernet

JaHHaa KomaHza oTobparkaeT NoApOobHYO CTaTUCTUKY onpeaeneHHOro nHTepdeica uam Becb Tpa-
¢uK yepes CPU B 3aBUCMMOCTU OT aprymeHTa.

dopmar:

Pe)Xum BBOAA KOMAHA,:

show interface ethernet {unit/slot/port | switchport | all}

NPUBUAETMPOBAHHbIN

Ecnv 3a4aHo 3HaYeHWe ans unit/slot/port, Ha Bbixoge oTobparkaeTca MHPOpPMauus, NpuBeaeH-

HaA B TaGIIMLI,E HUXe.

TepmuH

3Ha4yeHue

Packets Received

Total Packets Received (Octets). O6uiee KOIMYECTBO OKTETOB AaHHbIX
(BKNtOYas NoBpeXAeHHbIe NaKeTbl), MPUHATLIX MO CETU (MCKAKOYAA KOAMPY-
towme 6MTbl, HO C Y4ETOM OKTETOB KOHTPOJIbHOM CYMMbI NakeTa). [laHHbIM
06BEKT MOMKET UCMNO/b30BaTbCA ANA MPAKTUYECKOW OLEHKM UCNOAb30BaHMA
Ethernet. Ecnu TpebyeTca 6onee BbiCOKasA TOYHOCTb, CNeAyeT OLEHUTb 06b-
ekTbl etherStatsPkts n etherStatsOctets no cocTosHUIO 40 M NOC/e CTaH-
JAPTHOro MHTepBana. Pe3yibTaTOM TaKoM OLLeHKM CTaHET 3HayeHne
Utilization, npeactasnsatowee cobolt NPOLEHTHOE BbIparKeHUE YyTUAN3ALUN
AaHHoro cermeHTa Ethernet (o1 0 4o 100 npoueHTOoB).

Packets Received 64 Octets. ObLiee KOANMYECTBO NPUHATLIX NAKETOB (BK/IO-
Yan NoBpeXKAEHHbIe NaKeTbl) A4NHOM B 64 OKTeTa (6e3 yuéTa MeXXKaapoBoro
WHTEpBasa, HO C yYETOM OKTETOB KOHTPO/IbHOM CYMMbI NaKeTa).

Packets Received 65—-127 Octets. O6Liee KONNMYECTBO NPUHATLIX NAKETOB
(BKNOYas NoBpexaeHHbIe NaKeTbl) AANHON OT 65 A0 127 OKTETOB BKAOUU-
TeNbHO (6e3 y4éTa MeKKagpoBOro MHTEpPBana, HO C yHETOM OKTETOB KOH-
TPO/IbHOM CyMMbI NaKeTa).

Packets Received 128-255 Octets. Ob6Liee KOANYECTBO NPUHATLIX NAaKEeTOB
(BkNOYan NoBpexaeHHbIe NakeTbl) AANHON OT 128 A0 255 OKTETOB BKOYM-
TeNbHO (6e3 y4éTa MeXKKaapoBOro MHTepPBana, HO C y4eTOM OKTETOB KOH-
TPO/IbHOM CyMMbI NaKeTa).

Packets Received 256-511 Octets. Ob6Liee KOANYECTBO NPUHATLIX NAaKEeTOB
(BKntouan noBpeXkAeHHbIe NaKeTbl) AANHOM OT 256 A0 511 OKTETOB BK/IOUK-
TeNbHO (6e3 yuéTa MeXKKaapoBOro MHTepPBasa, HO C y4ETOM OKTETOB KOH-
TPONbHOW CYMMbI MaKeTa).

Packets Received 512-1023 Octets. Obuiee KOMYECTBO NMPUHATLIX MaKeTOB
(BKntouan noepekaeHHbIe NakKeTbl) AAnHOM oT 512 Ao 1023 OKTETOB BK/IO-
ynTenbHo (6e3 y4éTa MeXKaAPOBOro MHTEPBANA, HO C Y4ETOM OKTETOB KOH-
TPONbHOM CyMMbI NakeTa).

Packets Received 1024-1518 Octets. O6Liee KONNYECTBO NPUHATLIX NAaKETOB
(skntouan noepekaeHHble NakeTbl) AAnHoli oT 1024 o 1518 OKTETOB BKtO-
ynTenbHo (6e3 y4éTa MeXXKaLpPOBOro MHTEPBANA, HO C Y4ETOM OKTETOB KOH-
TPONbHOM CyMMbI NakeTa).

Packets Received > 1518 Octets. O6uiee KONNMYECTBO NPUHATLIX NAKETOB
AnnHon 6onee 1518 okTeToB (6€3 yuéTa MeXKKaApoBOro MHTEpBana, Ho C
YYETOM OKTETOB KOHTPO/IbHOM CyMMbl NMaKeTa), He coAepKalLmX OWnNBOK.

Packets RX and TX 64 Octets. ObLiee KOANMYECTBO NPUHATLIX U OTNPABIEH-
HbIX NAaKEeTOB (BK/tOYan NMOBPEKAEHHbIE NAKeTbl) A/IMHON B 64 OoKTeTa (be3
Y4YETa MeXKaApOoBOro MHTEPBana, HO C yHETOM OKTETOB KOHTPO/IbHOM CYMMbI
nakera).

Packets RX and TX 65—-127 Octets. O6Liee KOAM4ecTBO NPUHATLIX U OTNPaB-
JIEHHbIX NAKETOB (BK/t0Yan NOBPEKAEHHbIE NaKeTbl) AJIMHOM OT 65 a0 127
OKTETOB BK/IIOUUTENbHO (6e3 y4éTa MeXXKaApOBOro MHTEPBAa, HO C YH4ETOM
OKTETOB KOHTPO/IbHOW CYMMbI NaKeTa).
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Packets RX and TX 128-255 Octets. O6Liee KOANMYECTBO NPUHATLIX U OT-
NpaBAeHHbIX NaKeToB (BK/OYan NOBPEXAEHHbIE NAaKeTbl) AANHOW oT 128 no
255 OKTETOB BK/IOUUTENBHO (6€3 y4ETa MEXKAAPOBOro MHTEPBANa, HO C y4e-
TOM OKTETOB KOHTPOJIbHOM CYMMbI MaKeTa).

Packets RX and TX 256-511 Octets. O6Liee KOANMYECTBO NPUHATLIX U OT-
npaBAEHHbIX NaKeTOB (BK/l0Yas NMOBPEXAEHHbIE NaKeTbl) ANNHOW OT 256 A0
511 OKTETOB BKNOUYNUTENLHO (6€3 yueTa MeXKaZpoBOro MHTepBana, Ho C yye-
TOM OKTETOB KOHTPOJIbHOWM CYMMbI NaKeTa).

Packets RX and TX 512-1023 Octets. Obuiee KOMYECTBO NPUHATBIX U OT-
npaBAeHHbIX NaKeTOB (BK/l0Yas NMOBPEXAEHHbIE NaKkeTbl) ANNHOM OoT 512 fo
1023 OKTeTOB BKAOUYNTENBHO (6€3 y4ETa MEKKaLPOBOro MHTEPBana, Ho C
YYETOM OKTETOB KOHTPO/IbHOW CyMMbl NaKeTa).

Packets RX and TX 1024-1518 Octets. O6Liee KONMYECTBO NPUHATBIX U OT-
NpaBAEHHbIX NAaKeTOB (BK/OYan NOBPEXKAEHHbIE NaKeTbl) gAnHoi ot 1024
80 1518 oKTeToB BKAOUMTENbHO (6€3 yYéTa MeXKKaApOoBOro MHTEPBaANa, HO C
YYETOM OKTETOB KOHTPO/IbHOW CyMMbl NaKeTa).

Packets RX and TX 1519-2047 Octets. O6Liee KONMYECTBO NPUHATBIX U OT-
NpaBAEHHbIX NaKeToB AAMHOM 0T 1519 a0 2047 oKTETOB BKAtOYMTENbHO (6€e3
YY4€Ta MeXKKa[pOBOro MHTEPBaAA, HO C YY4ETOM OKTETOB KOHTPOJIbHOM CYMMblI
naKkeTa), He coAepKallmx oWnb oK.

Packets RX and TX 1523-2047 Octets. ObLiee KONMYECTBO NPUHATBIX U OT-
NpaB/IEHHbIX NAKeToB ANMHOM 0T 1523 Ao 2047 OKTETOB BK/OUNTENbLHO (6e3
Yy4Y€Ta MeXKaApOBOro MHTEPBAsA, HO C YHETOM OKTETOB KOHTPOJIbHON CYMMbI
nakeTa), He coAepKalLmx OLNOOK.

Packets RX and TX 2048-4095 Octets. ObLiee KONMYECTBO NPUHATbLIX NaKe-
TOB ANMHOM oT 2048 00 4095 OKTETOB BK/IOUMTENLHO (6€3 yuéTa MexKKaapo-
BOrO MHTEPBa/a, HO C Y4ETOM OKTETOB KOHTPOJIbHOW CyMMbl NaKeTa), He co-
OeprKalmx OWmnBOoK.

Packets Received Successfully

Packets RX and TX 4096-9216 Octets. ObLiee KONMYECTBO NPUHATLIX NaKe-
TOB ANMHOM oT 4096 00 9216 OKTETOB BKAOUMTENLHO (63 y4éTa MexKKagpo-
BOrO MHTEPBa/a, HO C YYETOM OKTETOB KOHTPOJIbHOW CyMMbl NaKeTa), He co-
OeprKalmx OWMBOOK.

Total Packets Received Without Error. O6liee KoiM4ecTBO NPUHATLIX NaKe-
TOB, HE COAEPKALLUX OLLUMBOK.

Unicast Packets Received. KonnuyectBo ogHoappecHbix MakeToB MOACETH,
[0CTaB/AEHHbIX Ha MPOTOKO 60/1ee BbICOKOIO YPOBHSA.

Multicast Packets Received. Ob6liee KONMYECTBO NPUHATbLIX HEMOBPEKAEH-
HbIX MAKeTOB, NepeAaHHbIX Ha FPYNNoBON aapec. B aTo KOANYECTBO He BXO-
AT NaKeTbl, NepefaHHble Ha LWMPOKOBELLLATENbHbIN agpec.

Broadcast Packets Received. Ob6uiee KONMYeCTBO NPUHATBLIX HEMOBPEXAEH-
HbIX MAKeTOB, NepefaHHbIX Ha LMPOKOBEeLATeNbHbIM agpec. MHoroagpec-
Hble NaKeTbl B aHHbIM NapameTp He BK/OYaKTCS.

Receive Packets Discarded

MHoroagpecHble NakeTbl B AaHHbIA NapameTp He BK/AkoYatoTca. Koanyectso
NOAYYEHHbIX MAKETOB, MOMEYEHHbIX 411 YAaNeHMs, HECMOTPA Ha OTCyTCTBUE
B HUX OBHapy»KeHHbIX oWNBOK, KOTopble MOrM Bbl NPEnATCTBOBaTb UX 40-
CTaBKe Ha NpoToKon 6onee BbICOKOro ypoBHA. OAHOM M3 BO3MOMKHbIX NpU-
UMH ONA yAANEHUA TaKUX MaKeToB MOMKeT BbiTb 0CBOBOXKAEHME NpoCTpaH-
cTBa bydepa.

Packets Received with MAC Errors

Total Packets Received with MAC Errors. Obuiee KOnM4yecTBo BXOAALLUX
NaKeToB, KOTOpble COoAep)KaT OLWWBKKM, NpenaTcTBylolME UX AOCTaBKe Ha
NpPoTOKoN 60N1ee BbICOKOTO YPOBHS.

Jabbers Received. O6Lee KONMYECTBO NONYYEHHbIX NAKETOB AJMHON Bonee
1518 okTeToB (6€3 yuyéTa MeXKKaapoBOro UHTEpBasaa, HO C YYETOM OKTETOB
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KOHTPOJ/IbHOW CyMMbl MakKeTa), B KOTOPbIX coAepkanacb AMbo olmboyHasn
KOHTPOJIbHaA CYMMa C Le/ibIM KOJMYecTBOM OKTeToB (owwnbka FCS) nnbo
OLWMBOYHAA KOHTPO/IbHAA CYMMa C HeLLebiM YNCIOM OKTETOB (OWMOKA BbI-
paBHUBaHUA).

MNpumeyanue: [aHHoe onpegeneHve cHOOMHLIX MAKETOB OTAMYAETCA OT
onpeaeneHus B |IEEE-802.3, pasgen 8.2.1.5 (10BASES5) u pasgen 10.3.1.4
(10BASE2). YKasaHHble OOKYMEHTbI onpeaenatoT cbol nakeTa Kak coCTosi-
HWe, Korga nakeT npesbiwaeT 20 mc. [lonycTMmble 3HaYeHUA ANA onpeaene-
HuA cbos naketa — ot 20 ao 150 mc.

Fragments/Undersize Received. Obuiee KOAMYECTBO MPUHATbIX MaKeToB
JaHHbIX ANMHOW MeHee 64 okTeToB (6e3 y4éTa MeXKaZpoBOro MHTepBana,
UCKNIOYas Kogupytowme BUTbl, HO C Y4ETOM OKTETOB KOHTPO/bHOW CYyMMbI
nakeTa).

Alignment Errors. ObLiee KONMYECTBO NPUHATbLIX NAKETOB ANIMHOM OT 64 A0
1518 OKTETOB BK/IOUUTENbHO (6€3 y4éTa MEKKaApOBOro MHTEpPBaaa UCKAI0-
Yas KogupyloLime 6UTbl, HO C Y4ETOM OKTETOB KOHTPOJIbHOM CYMMbI MakeTa),
B KOTOPbLIX COAEp’Kanacb OWMBOYHAA KOHTPONbHAA CyMMma MakeTa npea-
cTaBnAna coboi APO6HOE YMCAO C HELLEIbIM YMC/IOM OKTETOB.

FCS Errors. Obuiee KONMYECTBO NPUHATLIX NAKeToB AJMHOMN oT 64 po 1518
OKTETOB BK/OUYUTE/IbHO (6e3 y4éTa MeXKKafpoBOro MHTEPBasa, MCKIOYas
Kogumpytowme 6UTbl, HO C YY4ETOM OKTETOB KOHTPOJIbHOM CyMMbl MakeTa), B
KOTOPbIX CoAepyKanacb OWMOOYHAA KOHTPOAbHAA CYMMa MaKeTa C LesbiM
KOJINYECTBOM OKTETOB.

Overruns. Obuiee KONNYECTBO KaapoB, OTKNOHEHHbIX MO MPUYMHE TOFO, YTO
OaHHbIN NOPT 6bl NeperpyKeH BXOAALMMM NaKeTaMW U He CNpaBasancs C
HarpysKom.

Received Packets Not Forwarded

Total Received Packets Not Forwarded. KonnyectBo nonyyeHHbIX Kagpos
6e3 oWKnB0K, KoTopble bblIM OTKAOHEHbI (0TGMALTPOBaHbI) B Npouecce ne-
pepauu.

802.3x Pause Frames Received. KonnyectBo npuHATbIX Yepe3 MHTepdelic
KOHTPO/IbHbIX Kagpos MAC ¢ kogom onepaumnn PAUSE. laHHOe 3HaYyeHue He
duKcnpyeTca npu pabote MHTepdelica B NONYyAYNNEKCHOM peXXnme.

Unacceptable Frame Type. Konnyectso Kaapos, yAaneHHbIX Ha AaHHOM
nopTe 13-3a HeNpUemMnemoro TMna Kagpa.

Packets Transmitted Octets

Total Packets Transmitted (Octets). Obliee KO/AMYECTBO OKTETOB AaHHbIX
(BKntouan noBpexkaeHHble NaKeTbl), NnepeAaHHbIX No ceTu (6e3 yyéta mex-
KagpoBOro MHTepBana, HO C YYETOM OKTETOB KOHTPOJIbHOW CyMMbl NaKkeTa).
[JaHHbI 06BEKT MOXKET UCMOb30BATLCA AJ1A NPAKTUYECKOM OLEeHKM UCNOoJb-
30BaHuA Ethernet. Ecnu Tpebyetcs 6onee BbiCOKasA TOYHOCTb, CAeAyeT UC-
nonb3oBaTb 06beKTbl etherStatsPkts n etherStatsOctets no coctosHWMo A0 U
nocsie cTaH4apTHOro MHTepBana.

Packets Transmitted 64 Octets. Obuee KonnYecTBO nepeaaHHbIX NAKeTOB
(BKNtOYAs NoBpeXKAEHHbIE NAKeTbl) AMHOW B 64 OKTeTa (6e3 yuéTa MexKKaa-
POBOro MHTEPBasa, HO C Y4ETOM OKTETOB KOHTPOJIbHOM CYyMMbI NaKkeTa).

Packets Transmitted 65-127 Octets. O6Liee KONMYECTBO NepenaHHbIX Nake-
TOB (BK/tO4Yan NoBpeXAeHHble NakeTbl) ANMHOM OT 65 A0 127 OKTETOB BKO-
YnTenbHo (6e3 yyéta MeXKaApoBOro UHTEPBaANa, HO C YY4ETOM OKTETOB KOH-
TPO/IbHOM CyMMbI MaKeTa).

Packets Transmitted 128-255 Octets. O6uiee KonnMyecTBO nepegaHHbIX na-
KeToB (BK/lOYaA NOBpeXAeHHble nakeTbl) ANMHOW OT 128 ao 255 oKTeToB
BK/IIOYMTENbHO (6€3 yuéTa MeXKKagpoBOro MHTepBaa, HO C Y4ETOM OKTETOB
KOHTPOJ/IbHOM CYMMbI MaKeTa).

Packets Transmitted 256-511 Octets. O6LLiee Ko/M4YecTBO nepesaHHbIX na-
KeToB (BK/OYaA NOBpexAeHHble naKkeTbl) AAMHOW OT 256 Ao 511 oKrteTtoB
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BK/IIOUMTENbHO (6€3 yuéTa MeXKKagpoBOro MHTepPBana, HO C y4ETOM OKTETOB
KOHTPOJ/IbHOM CYMMbI MaKeTa).

Packets Transmitted 512-1023 Octets. O6uiee KOAMYECTBO NepesaHHbIX
naKeToB (BK/Il0Yas NoBpexAeHHble NakeTbl) aanHoM oT 512 o 1023 okTeToB
BK/IIOYMTENbHO (6€3 yuéTa MeXKKagpoBOro MHTepBaa, HO C YYETOM OKTETOB
KOHTPOJ/IbHOM CYMMbI MaKeTa).

Packets Transmitted 1024-1518 Octets. O6liee KONMYECTBO NepeaaHHbIX
naKkeToB (BK/tOYan NOBpeXKAEHHble NaKeTbl) AnMHOM oT 1024 no 1518 okKTe-
TOB BK/OUMTENbHO (6€3 yYéTa MEKKaAPOBOro MHTEpPBana, HO C Y4ETOM OKTe-
TOB B KOHTPOJIbHOM CymMe nakeTa)

Packets Transmitted > 1518 Octets. O6Liee KO/IMYECTBO NepeaHHbIX Nake-
TOB A/IMHOW 6onee 1518 okTeToB (6€3 y4éTa MeXKKagpoBOro MHTeEpBana, Ho C
YUYETOM OKTETOB KOHTPO/IbHOM CyMMbl MaKeTa), He CoAepiKalLlmx OWnBOoK.

Max Frame Size. MaKkcMManbHbI pasmep NOME3HOW Harpysku (He BKAKoYan
MAC-3aro/IoBOK), KOTOPbI MOKET ObITb NPUHAT UK NepesaH NOPTOM.

Maximum Transmit Unit. MakcumanbHblit 06bem MNOME3HOM HArpysKku
Ethernet.

Packets Transmitted Successfully

Total Packets Transmitted Successfully. Konnyectso Kagpos, nepegaHHbIx
yepes AaHHbIN NOPT B COOTBETCTBYIOLWNIA CETMEHT.

Unicast Packets Transmitted. O6uiee 4nMcn0 0AHOAAPECHbIX NAKETOB, KOTO-
pble NPOTOKON BEPXHErO YPOBHS OTNPAaBWJ/, BKAOYAA yAad/ieHHble U HeoT-
npaBAeHHble NaKeTbl.

Multicast Packets Transmitted. O6uiee KoAMYECTBO NAaKeTOB, KOTOPbIE MPO-
TOKON BEPXHEro ypoBHA A0/KeH 6bin nepejaTb Mo rpynnoebiM agpecam
(BKNtOYAR OTKNOHEHHbIE U HEOTNPAB/EHHbIE NAKETbI).

Broadcast Packets Transmitted. Obuwiee KonmMyecTBO NakeTos, KOTOPbIE NPO-
TOKO/l BEPXHEro YPOBHA AO/KEH 6blN nepefatb MO LUMPOKOBELLATE/IbHbIM
afpecam (BK/OYasA OTKIOHEHHbIEe U HEOTNPAB/NEHHbIE MaKeTbl).

Transmit Packets Discarded

Oblee KOMYECTBO UCXOOALMX MAKETOB, MOMEUYEHHbIX O/1A YAaNeHUs, He-
CMOTPA Ha OTCYTCTBME B HUX OBHapy»KeHHbIX OWNBOK, KoTopble moriu 6bl
NPenATCcTBOBaTb MX AOCTaBKE Ha NPOTOKO/ 60/1ee BbICOKOro ypoBHsA. OaQHOM
M3 BO3MOXHbIX NPUYUH yaaNeHNs nakeTa MOXeT 6biTb 0CBOBOMKAeHUe Npo-
cTpaHcTBa bydepa.

Transmit Errors

Total Transmit Errors. O6liee KONMYECTBO eAUHUYHbBIX, MHOMECTBEHHbIX U
YacTbIX KONNUZNIA.

FCS Errors. Oblliee KONMYeCTBO NepeaaHHbIX NaKeToB A/ nHOM oT 64 go 1518
OKTETOB BK/IOUNTE/IbHO (6€3 yYéTa MEMKKAZLPOBOro MHTEPBA/A, HO C YY4ETOM
OKTETOB KOHTPOJ/IbHOM CyMMbI NaKeTa), B KOTOPbIX COoAeprKanach owmnboyHasn
KOHTPO/IbHaA CyMMa NaKeTa C Le/lbiM KOIMYEeCTBOM OKTETOB.

Underrun Errors. ObLiee KONNMYECTBO KAaApPOB, OTKAOHEHHbIX U3-3a TOrO, YTO
nepegatowmnii bydep FIFO B npouecce nepegaym Kagpa okasanca nycrbim.

Transmit Discards

Total Transmit Packets Discards. O6uiee KonnM4yecTBo Kaapos, OTKAOHEHHbIX
B CUJIY €AMHMYHBIX U MHOXECTBEHHbIX KO/M3UI, a TaKkKe M36bITOYHbIX Na-
KEeTOB.

Single Collision Frames. CyeTunK KOAMYECTBa YCNELWHOo NnepesaHHbIX Yye