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1. BBenenue

DJIb®2-PP npenna3zHaueH aJisg opraHu3alyy BUPTyaibHOTo KaHana El depes ceTn nmakeTHOU
nepesayu JaHHBIX. Y CTPONCTBO MPEAOCTABISET BO3MOXKHOCTh OpraHU3allMi MyJIbTUCEPBUCHBIX CETEN
(ronoc+mannsbie) Ha 6a3e uHppacTpykTypsl Ethernet. [To cpaBaennto ¢ VolP nannoe pemenue sBisercs,
B HEKOTOPBIX Cclyyasx, Ooyiee ya100HOI adbTepHAaTUBOM, KOTOpPasi O3BOJISIET CYIIECTBEHHO YIIPOCTHTh
HaCTPOMKY M SKCIUTyaTallui0 KaHaja TeJIe(OHHON CBSI3H.

Heo6xoaumeiMu ycnoBusimu skcityaTauuu IJIbD2-PP apnstorest:

¢ HAJIWYHE BBIIEICHHON MHUPOKOMOIOCHOH (MUHIMYM 10 MOUT/C) TUHUA CBSI3U C
unrepdericamu Ethernet «Butas mapay»

e mnoxanepxkka QOS ammapatypoii kommyTtanuu Ethernet B cmyuae oqHOBpeMeHHOM nepeaayu
rojioca 1 JaHHbIX

e Majas 3aJiepXKKa IPOX0XkKAeHUs MakeToB (He 6osnee 30 Mc «Tyaa-o0paTHO»), B IPOTUBHOM
CJlydae peKOMEHIyeTCs UCIOJIb30BaHue B KaHalie E1 BHEIIHUX 3X0MoOgaBUTENEH

K ornnuutensHbiM ocobeHHOCTSIM DJIbP2-PP MoxkHO OoTHECTH!

® [IPO3PAYHOCTH K MPOTOKOJIAM TeJIe()OHHOW CUTHAINU3ALUU
II0JIHOE BOCCTAHOBJIEHUE UCXOIHOM LIMKJIOBOM U CBEPXLIUKIOBON CTPYKTYphI Kaapa El
BOCCTAHOBJIEHHE BPEMEHHBIX XapakTepuctuk curtana G.703
KOMIICHCAIHS 3aJIepKeK MPoXoxKaAeHus nakeToB uepe3 Ethernet undpactpyxrypy
ucnonp3oBanue UDP i Ethernet maketoB st nHKancyssimuu anHbx El
BO3MOYKHOCTh HACTPOMKH pa3Mepa MaKeToOB M BETMUNHBI KOMIIEHCUpYToIero oOydepa

Ha pucynke npuBeaeHa (pyHKIMOHATIbHAS CXeMa YCTPOICTBA.

Jitter Buffer
El <«  Packet |+ b — P

Framer Processor processor

A

E1A Ethernet
port port

Haubonee nenecoobpazno npuMeHeHNE U3AETUS B CICAYIOIMINUX MPUITOKECHHIX:
e opranu3zaius Tere(OHHBIX BBIHOCOB C UCIIOIB30BaHUEM OecripoBoaHON TexHomoruu 802.11
e OpraHu3anus KaHaJOB CBSI3M IS oakiIoueHus TpaauuuoHubix ATC depes cetu nepenauun
JTAHHBIX

2. llogknroueHue ycTpoucTBa
2.1. PacnioniokeHue OpraHoB YIPaBICHUS, UHIUKAIIUU U Pa3bEMOB

Ha nepenneit nanenu JIbD2 pacnonoxeHsl:

e kHomka copoca (Reset)

e HMHIMKATOp BKIOUeHUs nutaHus (Power)

e unHaukarop pexuma 100 Mout Ethernet (100TX)
e uHAUKaTop pexuma aymiekca Ethernet (Duplex)
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e uHauKaTop nenoctHoctu uHuu Ethernet (Link)
e unaukarop El, kanan a (E1-a)
e 0 KOHTaKTHbIN pa3beM KoHcosu RJ-11

EI.F2

CCI OC/1-CITT-544 Console

Pucynok 1. Ilepennsis manens

Ha 3agHeii nanenu pacnoyioKeHbl CIECAYOIKNE PA3bEMBbL:

e § - KOHTaKTHBIA pa3beM IS IOAKIIOYeHHS K cetr Ethernet "Butas mapa" tuma RJ-45
e 6 — KOHTaKTHBIN pazbeM s noakiaoueHus DSL tuma RJ-11

e 8 - KOHTaKTHBIN pazbeM nopta E1A tuna RJ-45

e THE3/0 /Ul MOoAKIIoUeHus: uctounnka nuranus (DC)

DC El-B El-A V.35 DSL Ethernet

Made in Russia SN

PucyHnok 2. 3anHss naHenb
Opranbl HHAVMKAUU U pa3beMbl, HE ONMCAaHHBIE B HACTOSALIEM PYyKOBOJICTBE, HE UCIIOJIB3YIOTCSA B MOJIETU
ELF2-PP, BMeCcTO HUX YyCTaHaBIUBAIOTCS 3ariayIlKH.

2.2. Onucanue pa3beMOB
2.2.1. Curnansl pazbema Ethernet 10/100
KonTakt Ienb

1 TX+
2 TX-
3 RX+
4

5

6 RX-
7

8

2.2.2. Curnausl pazeeMa Ela
KonTakr Iemns

1 RX+
2 RX-

3

4 TX+

5 TX+
6

7 Semis
8 3emirst




2.2.3. Curnaibl pazbeMa KOHCOJIHU

KOHTAKT CHUTHANI HaIpaBlIeHUE
1 RXD BXOJI

2 TXD BBIXO]I

3 GND

4 GND

5

6

3. Kondurypanus ycTpoicTBa

Kondurypamus JIbD2-PP moxkeT ocymecTBasAThCS yepe3 KOHCONMbHBIN mopT RS232 nnun
yAaneHHo, TI0 TpoToKoNy telnet. J{s moakIroueHnss KOHCOIU HEOOXOAMMO UCTIOIh30BaTh CIICIIUATBHBIN
Kabenb ¥ TepMUHAIBHYIO IporpamMmy ¢ napamerpamu: 38400, 8b, np, flow control = off. 3aganue
napaMeTpoB YCTPOWCTBA 1 MOHUTOPHUHT €ro pabOThl OCYIIECTBIISIETCS Yepe3 KOMAH/IHBIN A3bIK, ONTMCAHUE
KOTOpOTO NMPUBEJEHO B JaHHOM TJIaBe.

3.1. Kondurypanus nopra E1

[Tapametpsl nopra E1 HacTpanBaroTcs ¢ noMouIb10 KoMaHab! el:

el [clock=line|int]

el [frame=on|off]

el [timeslot=all|range]

el [cfg]

rae,
clock=line - 3aaeT pe’xuM CUHXPOHU3ALUHU OT JTUHUH (slave)
clock=int - 3a/1aeT pexxUM CHHXPOHHU3AIMH OT BHYTPEHHETO TeHepaTopa (master)
frame=off — mopt pabGoTaet B HECTpYKTypupOBaHHOM pexuMe (Bech moTok El nepenaercs
MpO3payvHo), 3aHnMaemMast mojoca 2048 k6ut/c + overhead
frame=on — mopt paboTaer B CTPYKTYpPUPOBAHHOM PEKUME, BOCCTAHABIMBAIOTCS TOIBKO
TaMCIIOTHI, 3a/IaHHBIE TTapamMeTpoM timeslot. 3annMaemast mosoca 64 + N * 64 k6ut/c +overhead
timeslot=all — nepegaBaTh ¥ BOCCTaHABIMBATH BCE TAIMCIIOTHI UICXOJHOTO MTOTOKA
timeslot=range — nepeaBaTh 1 BOCCTAHABIMBATh TAMCIIOThI, YKa3aHHBIE B JUAIIa30HE.
Jlnamna3oH 3aaeTcs NepeurnciIeHeM HOMEPOB TaHMCIIOTOB Uepe3 3arATyo WiH Jeduc, HanpuMmep:
1,3,6-19. Taitmcnot 0 nepenaercss 1 BOCCTAaHABIMBAETCS BCETIA.
cfg — BeiBecTH KOH(UTyparuio nopra E1

3.2. Kondurypanus [P untepdeiica
[TapameTpsr [P untepdetica 3anarorcst komanaoil ipif:
ipif [no] [addr=x.x.x.x] [mask=x.x.x.x]
ipif [bootp=on|off]
ipif [clear]
ipif [up | down] [cfg]
rae,
no — yJIaIHTh aapec
addr — 3agaer ip agpec uHTEpdeiica
mask — 3a/1aeT ceTeByro Macky untepdeiica
bootp — BemonHATH (on) unu HeT (off) 3anmpoc agpeca u Macku 1o MPOTOKOIy bootp mpu craprte
YCTpOMCTBA
clear — OYMCTUTDH CTATUCTUKY
up — aKTUBHPOBATh UHTEPeEIiC.



down — 3aKkpbITh UHTEPPEILC.
cfg — BrIBeCTH Ha TepMHHAJ TEKYIYI0 KOH(pUTypaluto nHTepdeiica.

[Ipumep
ipif no addr=192.168.1.4

ipif addr=192.168.1.6 mask=255.255.255.0
ipif addr=192.168.2.6 mask=255.255.255.0
B nannowMm ciyuae y ip untepdeiica ynansercs anpec 192.168.1.4 u n1ob6aBnstoTcs 182 HOBBIX.

3.3. HacTpoiika mapuipyTuzanuu

VYcTaHoBKa M yiajeHue MapIIpyTOB IPOU3BOAUTCS KOMaH10i route. Komanaa Takxe BBIBOAUT
“HPOPMAILHIO 0 KOHPUTYPAITUH TaOIUIIBI MAPIIPYTOB. MapmIpyThl MOTYT OBITh HECKOJIBKUX BHJIOB:
MapuIpyT Ha XOCT WJIM MAapIIPYT HA NOJCETh, MPSMBbIEC WM KOCBEHHbIE MapIIpyThl. 111 yCTaHOBKU
MapIipyTa Ha XOCT, TpeOyeTcsl BBECTH TOJIBKO €ro aapec. s ycTaHOBKM MapuipyTa Ha CETh
HE00X0IMMO yKa3aTh aJJpec CETU U CeTeBYI0 MacKy. IIpsiMble MapIIpyThl yCTaHABIMBAIOTCS ISl CTAHIIMH
(cereit), HaxoMAMIMXCST HA TOM ke broadcast Jomene, 4To u ycrpoiicTBa. Hanpumep, ecinu ctanmms
HaxoauTcst Ha ToM ke cermeHTe Ethernet. KocBeHHbIE MapuIpyThl yCTaHABIUBAIOTCS JUIs CTAHLIUI
(ceteit), mocTynHbIX TOIBKO yepe3 [P mumo3. B aTom cnydae Heo6xoaumo ykasbeiBaTh [P agpec mutro3a.
Komanna uMeeT cuHTakcuc:
route [no] addr=x.x.x.x [mask=y.y.y.y| [gwip=z.z.z.Z]
route cfg
rae
no — MapupyT OyJeT yaajeH
addr — agpec xocTa UM NOACETH
mask — cereBas Macka, eciiu 100aBIsIeTCs MapIIPYT HA CETh
gwip — azipec nuio3a
cfg — BbIBECTH TEKyILyI0 KOH(UTYPALUIO TAOIUIBI MApLIPYTOB

[Ipumeuanus.

e JIns 3amaHus MapIIpyTa 0 yMOJYaHUIO HYKHO yka3aTh ajapec 0.0.0.0 v default. [{na noctaBku
MaKeTa BbIOMpaeTcst MapuIpyT [0 YMOJYaHHIO, €CIIU MTAKET HE MOKET ObITh 10CTAaBJIEH APYTUMHU
MapIpyTaMu

e MapmpyTsl Ha oaceTs [P unTepdeiica 106aBIAIOTCS aBTOMATHUECKU

[Ipumep

route addr=default gwip=192.168.2.6
Komanza ycranaBiyuBaet MapuIpyT Ha LIUTIO3 «I10 yModaHuio» 192.168.2.6.

3.4. O0mme KoMaHIbl

3.4.1. ITomomp (help)
BBIBOANT CIIMCOK TOCTYITHBIX KOMaH/. J[71s BBIBO/Ia OT/IENIFHOM CIIPAaBKU 110 KOMaHIe HEOOXO MO
HaOpaTh UM KOMaHAbl 0e3 mapaMeTpoB U <enter>.

3.4.2. YnpaBieHue 10CTyIIOM K YCTPOMCTBY (access)
access [telnet=on|off] [user=%s] [pswd=%s]
access cfg

telnet — BkITtOUNTH (0n) win BeIKIIOUHTH (0ff) kKoHuUryparuio yepes telnet.
user — 3a7aeT UMsI MTOJIb30BATENS MIPH MOIKIIOYCHNH uepes3 telnet nm http. Mims monbs3oBatenst —
TEKCTOBas CTpoka 6e3 mpoOesnoB, AMUHOM 10 32 cuMBOIOB. null — mycToe ums.
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pswd — 3aaeT mapois Ipu NmoaKIIoueHUH uepe3 telnet wu http. [Tapons — TekcToBas cTpoka 6e3
po06enoB, AMuHOM 10 32 cuMBOIIOB. null — mMycToit mapos.

cfg — BBIBOAUT TeKyIllee 3HAaUCHUE ITapaMeTPOB

Bce napameTpsl KOMaH/Ibl access MPOBEPSIIOTCA MIPU CTapTe YCTPOUCTBA U Jajiee He aHATU3UPYIOTCS.

3.4.3. Coxpanenue Teky1ei koHurypauuu (write)

Konduryparmeii ycTpoiicTBa sSBISETCS COBOKYITHOCTh KOMaHIHBIX CTPOK, HEOOXOIMMBIX ISt
BOCCTaHOBJIEHHUsI BCEX apaMeTpoB MocJe nepesanycka. CyIiecTByeT ABe KOMUU KOH(PUTYparMoHHON
nHpopManuy — TeKymas (running) u coxpaHeHHas B sHepronezasucumont namatu (flash). Tekymas
KOH(UTYpaIys U3MEHSETCS ONEPaTOPOM B XOJI€ BBOA HOBBIX KOMaH/. J{J1si KOMMPOBaHMS TEKYILEH
KoHpurypamuu Bo flash ncrons3yercst komanga

write flash

3.4.4. Tennslii pectapt (reboot)

Jliist mepe3amnycka mporpaMMHOTO 00eCTieueHus HCIOb3yeTCs KOMaHa
reboot

0e3 rmapameTpoB.

3.4.5. Komanna ping
J171s MpOBEPKU COETMHEHUSI MOYKHO HCIIOJIb30BaTh KOMaHIy
ping [¢ %d] [s %d] ipaddr

[Tapamertp ¢ 3agaeT KoMuecTBO NOcIaHHbIX MakeToB (o1 1 1o 50). [TapameTp s 3agaeT pa3mep maketa (110
2048 6aiitoB). ipaddr npeacrapinseT co0oii ip azpec X0cTa B TOUSYHOM HAMCAHUU, HATIPUMED,
192.168.1.1.

3.5. Hacrpoiika kanana E1 uepes [P

Hactpoiika napamerpos kanana E1 uepes [P npousBoautcs komanaoi epipe.

epipe [encaps=raw|udp] [peer=x.x.x.x]

epipe [jbsize=%d] [fpp=2%d]

epipe [tos=%Xx] [udpport=%d]

epipe [cfg]

epipe [up] [down]
rae,

encaps=raw - naHHble kaHana E1 nnkancynupyrorcs B Ethernet makersl. Haknagusie pacxonsl,
TIPH 3TOM, COCTaBIISAOT 28 Oaiit/maker (Bkitouass CRC).

encaps=udp — nansble kaHana E1 nakancynupyrorcs B UDP nakersl. Haknannele pacxonsl, npu
3TOM, COCTaBJISIOT 56 Oaiit/makeT (Bkimtoyas CRC)

peer — 3anaet IP agpec ycrpoiicTBa-monyuarens notoka E1. J[Ba ycrpoiicTBa, oOpa3yromiue kaHam
E1 nomKHBI IMETh KOMILTMMEHTAPHYIO Mapy aJipecoB, 3a/1aBaeMbIX KOMaHIaMu epipe peer u ipif addr.

jbsize — 3anaer BennunHy criaxuBaroiero oydepa (B nakerax). /luamnazon 10myCTUMBIX
3HadeHni 8..128. bonpmas BenmuunHa jbsize MOXKET IPUBOIUTH K OOJIBIION 3a/IepPIKKE M 3BYyKOBOMY IXY.
Mauast BeIM4MHA MOXKET IPUBOJIUTH K IMOTEPSIM MAKETOB U COOSIM CUHXPOHU3AIUH.

fpp — xommuectBo E1 ¢peiimoB, nepenaBaeMbIx B 0HOM NakeTe. Majioe 3Ha4eHHE 3TOT0
rapamMeTpa NpUBeAeT K OOIBITMM HaKIaAHBIM pacxoiaM (HeOOJIbIION makeT mpu GUKCHPOBAHHOM
3aroJjioBKe). bonblioe 3HaueHNE MOXKET BBI3BATh 3BYKOBOE 3XO.

Pexomenpamuu o BeiOopy BenuurH jbsize u fpp npuBeneHs B OTIEIBHOM TI1aBe.

tos — mone TOS ip 3aronoBkoB, oTnpasisieMbix ycrporictBoM (0..ff) *. TTone TOS moxet ObITh
HCIIOJIb30BaHO BHEIIIHUMHU KOMMYTAaTOPaMU U MapUIpyTHU3aTOpaMH JJIsl HA3HAYEHUs BBICOKOTO
IIPUOPUTETA TAKETaM C F'OJIOCOBBIMU JIaHHBIMH. Y Ka3aHHOE 3HaY€HHE t0S IPUCBAUBAETCS TOJIBKO
ucxoasamuM maketam ¢ Tpadgukom El. CiryxeOHbIe TakeThl MAapKUPYIOTCS 3HaYeHHEM tos = (. 3HaueHue



tos BO BXOSIIIUX MMakeTax urHopupyercs. [lo ymomaanuto tos=0. Haznauenne 6uros moneit TOS
MIPUBEICHO B Ta0nuie **.

0ol 1] 2][3[4]5]6
MIPUOPUTET D| T )| R]|O 0
[Tpuopwurer:
111 — ynpaBieHue ceTbio
110 — MexkceTeBOE ynpaBiIeHUE
101 - CRITIC/ECP
100 - 6onee yeM MTHOBEHHO
011 - MrHoBeHHO
010 - pememieHHO
001 - npuopuTeTHO
000 - oOBIYHBIN MApPUIPYT

~

D=0 - HopMasibHas 3aAepKKa

D=1 - manas 3anepxka

T=0 - HOpMaTbHas TTPOITYCKHAs CIOCOOHOCTh
T=1 - BbICOKas MPOITyCKHAsl CIOCOOHOCTh
R=0 - 0ObIyHasT TOCTOBEPHOCTH

R=1 - BbICOKast 1OCTOBEPHOCTH

IIpumeuanus:
* ecnm mapaMeTp encaps=raw, moJie tos UTHOPUPYyETCs
** mone TOS onpenensiercs RFC791 u B 1aHHOM JTOKyMEHTE MPUBEACHO AJIsi CIIPABKU

udpport — nopt npotokona UDP st kanana nanssix. [To ymomaanuto udpport=5397. Kpome
KaHaJIa TJAHHBIX, JUTsI CITYKEOHBIX TTAKETOB MCIOJIb3yeTcs opT udpport+1.

cfg — BbIBeCTH TeKyIIMe 3HAYCHUS ITapaMeTPOB

up — aKTUBHPOBAThH KaHAI

down — 3aKpBITh KaHaJI, OCTAHOBUTH MEpeAaqy

3.6. Pexomengauuu o Hactporike kaHana E1 uepes [P

3.6.1. Hactpoiika E1

[Tapa yctpoiict DJIb®D2-PP, 06pa3yromux BupTyansHbIid kaHan E1, paboTaroT mo cxeme BemyIuii-
BeZIOMBIN. Beromoe ycTpoiicTBo n1omkHo uMeTh napametp clock=line, Benymee clock=int. Bemomprii
DJIb®2 nHeobxoamMo MoaKI0UaTh K Beaymel annaparype E1 (master), Begymuii DJIbD2 nomken
MOJIKIII0UAThCS K BeoMoit ammapatype El (slave). Takum 0O6paszom, 1omKHA cOONIIOIATRCS cXeMa master-
slave-master-slave, 9To siBIsieTCS HEOOXOIUMBIM YCIIOBUEM OTCYTCTBHS OIMIMOOK B KaHaye. Bemymuit
DJIb®2 npu 3TOM OyAET MOACTPanBaTHCS MO YacToTe K Bexymuieil annapatype E1. KomuuectBo
peryJInpoBOK MOKHO HaOmoAaTh o oo VCO-/VCO+ komanas show epipe.

3.6.2. Hactpolika napaMeTpoB MMaKeTH3aLN1

Br16op cioco6a MHKAICYIISAIMK 3aBUCUT OT TpaHcnopTHOi cetn Ethernet. J{ist mpo3paunbIx K
Ethernet makeram cereif peKOMEHyeTCsl HHKATICYJISIHS B «ChIpoii» Ethernet st MuaMMHI3anmn
HaKJIaJHBIX PacXoJI0B Ha Mepesiady 3aroyioBKoB. Eciin B kaHalie MPUCYTCTBYIOT MapILIPy TU3UPYIOIINE
YCTPOWCTBA, JOJKHA OBITH UCTIOJIb30BaHa MHKancysus UDP.

Br16op Benuunnsl fpp Biauser Ha 3¢ deKTUBHOCTH Ucnoib3oBanus Ethernet kanana. Hanpuwmep,
ecu fpp = 4, B omHOM makere nepenaercs 32 * fpp = 128 GailT qaHHBIX U 3ar0JIOBOK JJTUHON 28 OaiT
(1t «chIpoil» uHKancyauun). T.e. mone3Hoe ucnoab3oBaHue KaHana coctasiuseT 82 %. [nsa fpp=8 sta
BenuunHa coctasisieT 90%. B To ke BpeMs yBennueHue fpp NpUBOIUT K YBETMUEHHIO 3a/1€PKKH,
CBSI3aHHOM C makeTu3aiueit u cocrasiuset 0.125 * fpp (mc).



[Tapametp jbsize nomkeH BRIOMpATHCS UCXOIS U3 pa3dpoca BpeMeH Mepeaadn MakeToB yepe3
TpaHcnopTHyto ceTh Ethernet. Pekomenayercs 1t Havasa MOCTaBUTh MAaKCUMAJIbHBINA pa3mep
criaxuparoniero oydepa (jbsize=128) u onpenenuts peanbHbIA pa30poc BpeMEeH NMPOXOKIACHUs (TIoJ1e
Max jitter, komanga show epipe). [locne sToro mapametp jbsize BeiOupaetcs Tak, 4TOOBI 3a/IepKKa
MakeTa B CriiakuBaronieM Oydepe Oblia, 1o KpaliHel Mepe, B iBa pa3a OoJblie mapamerpa Max jitter.
3anepxka criaxuparoniero Oydepa pasna 0.125 * jbsize * fpp (mc).

[Tapametpsr jbsize u fpp TOHKHBI OBITH OJJUHAKOBBIMU Ha O0OOHMX YCTPOHCTBAX, 00pa3yIOIIIX
BUpTyaJIbHbIN KaHat E1.

[Ipu3HakoMm HelOCTaTOYHOM BeUUYUHBI jbsize sSBIsSeTCS YBEIUUYEHHE B IIPOLIECCE paOOTHhI
cueturkoB Jitter buffer underrun/overrun (komanzaa show epipe).

PeanbHas 3aiepxka mo oOpasoBaHHOMY KaHaiy E1 MoXkeT olleHMBaThCs Kak

T (mc) = 0.125 * jbsize * fpp + D,

rae D — 3anepkka npoxosxxaeHus naketos Ethernet.

Benuunna D uzmepsiercst u otoOpaxkaetcs B mosie round trip time (komanga show epipe).

Br16op HacTpoek, mpu KoTopsix BenuunHa T > 30 Mc, MOKET IPUBECTH K OOJIBIION BEIUIHHE
3BYKOBOTO 7Xa B KaHajie E1 1 K HE0OXOIMMOCTH yCTaHABIMBATh BHEIIHUI 9X0ONOJaBUTENb.
Pexomennyembie Benmnunabl: fpp=16, jbsize=16, encaps=udp (st mmpoxomnonocHoro cermenTa Ethernet
1 HEOONBIINX 3a/IEPIKEK).

4. CereBasi CTaTUCTUKA 1 MOHUTOPUHT PaOOTHI
B mpomtecce pa6oter ELF2 HakarummBaeT CTaTHCTHYECKYIO HHPOPMAITUIO, KOTOPAst MOXKET OBITh TIOJIC3HA
JUIS aHaju3a ceTeBoro Tpaduka. [[1s BpIBOAa HAKOIIJICHHON CTAaTUCTUKU CYIIECTBYeT kKoMaHa show.

show [route] [tcp] [udp] [ip] [icmp] [buffers]
show [running-config] [configuration] [system]

show [ipif] [el] [epipe]

route — BIBECTH CTATHCTHUKY I10 1p MapIIpyTam

tcp — BBIBECTH CTATUCTHKY I10 POTOKOIIY tcp

udp — BBIBECTH CTaTUCTUKY IO MPOTOKOIY udp

ip — BBIBECTH CTaTUCTHKY IO IIPOTOKOIY ip M COTOSIHHE ip HHTEP(EiicoB
icmp — BbIBECTH CTaTUCTUKY IO IPOTOKOIY icmp

buffers — BeiBecT nHPOpPMAaLIKIO 00 UCTIOJIB30BAHUY TTAMATH
running-config — BBIBECTH TEKYIYI0 KOHPUTYPALIUIO

configuration — BrIBeCTH COXpaHEHHYIO KOH(PHUTYPAIHIO

system — BBIBECTH CTATUCTHKY HCIIOJIb30BAaHUS MPOLIECCOPHOTO BPEMEHU U MAMSATH
ipif — BeIBecTH cocTosiHHE ip MHTEpdEiica

el — BeiBecTu cocTosiHue nopta El

epipe — BeiBecTH cocTosiHue kanana El1 uepes [P

4.1. Cocrostaue nopra El

BeiBoanTcs crnenyromas nHGopMarus 00 aBapuiHBIX CUTHAJIaXx:

LOS — noteps Hecymen

LOF — noTepst HUKIOBOIO CHHXPOHHU3MA

LOM — noteps CBEpXUUKIOBOIO CHHXPOHHU3MA

IIpedrkc no nepes COOTBETCTBYIOUIMM CIIOBOM O3HAYAET OTCYTCTBUE CUTHAJIA ABAPUHU

4.2. Cocrostnue kanana E1 gepes [P

[Tonst Rx/Tx packets 0ToOpakatoT KOJIMYECTBO MPHUHATHIX/TIEPETaHHBIX MMakeToB yepes nopt El.
Kak mpasuiio, none Tx packets HauMHaeT yBeINYMBATHCS MOCIIE YCIEIIHOrO ycTaHOBNIeHHs kaHana E1
yepes IP.
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[Tons Giant, Non-octet, Aborted, Overrun, Busy, Underrun otoOpaxaror Haau4ue
BHYTPEHHUX OIIMOOK U B pab0oueM COCTOSTHUM HE JIOJIKHbI YBEINYUBATHCS.

Late in sequence — KOJTMYECTBO OIMO3/aBIINX MAKETOB

Lost in sequence — KOJIN4eCTBO MOTEPSIHHBIX MAKETOB

Jitter buffer underrun/overrun — KOJHMYECTBO HEIOTIOIHEHHIA/TIEPETIONTHEHHUIA CTIIAKUBAIOIIETO
Oydepa

VCO-/VCO+ - konudecTBO peryanpoBok 4actoTel E1 (Tompko mist Begymero mo El
yCTpOICTBA)

Current round trip time — Texymiee Bpems 3aaepxku nmakera Ethernet

Average round trip time — cpeHee Bpemsi 3aJIepKKU MTaKeTa

Max jitter — pa3Opoc BpemeH 3aaepkku naketa B cetu Ethernet

Jitter buffer delay — orpaxkaer 3anepxKy, 00yCIOBICHHYIO HAJIMYUEM CIIIakuBarowiero 0ydepa.
Benuunna 3anep:xku 3aBUCUT OT mapameTpoB jbsize u fpp. B HopmansHo paboTatoniem kanaine Max
jitter nomwkeH ObITh MO KpaiiHeil Mepe MeHbIle Jitter buffer delay.

Current queue size — KOJIMYECTBO IMAKETOB B criaxkuparomiem Oydepe. [Ipu HopmanbHO# paboTe
JaHHas BeIMYMHA TOJKHA ObITh B quana3one 1..jbsize.

Pipe state — cocrositaue kanana E1 gepes IP (connected — ecth coenmaenue, disconnected — HeT).

5.3arpy304HbI MOHUTOP

[Tocne BkIIOUYEHHS MUTAHUS WIK IIEpe3alycka yCTPOMCTBA YIPABICHUE BCETIA MTOJIyYaeT 3arpy304HbIN
MOHMTOP. B 3aBUCMMOCTH OT yCTaHOBJIEHHBIX [TaPAMETPOB, MOHUTOP Cpa3y MOCIIE 3allyCKa MOKET Ha4aTh
3arpy3Ky porpaMMbl yCTPOMCTBA WIH ITEPEUTH B KOMAaHIHBIN peskuM. KoMaHIHBINA PEXXUM HCTIOIb3YETCs
U1 KOH(UTYpaluy MOHUTOPA U BBIIIOJIHEHUS ONIPENICIEHHBIX CEPBUCHBIX QYHKUIUH. B 3TOM pexume
MOHUTOP BBIIIOJIHAET BBOAUMBIE IT0JIb30BATEIEM YEPE3 KOHCOJIb KOMAH/IbI U BBIBOJUT HA KOHCOJIb
pe3ybTatr ux BelnonHeHus. Habop komaH[ 3aBUCUT OT TeKyIiero MeHo. CoepKuMoe MEHIO MOXKHO
MMOCMOTPETh HAXKaTHEM B TEPMUHAILHOU TIporpaMme KinaBui <h>, <Enter>.

MOHUTOp BBINOJHAET clieaytomue GyHKINN:

e [IporpammupoBanue flash mamsitu

e BrinoniHeHne cepBUCHBIX (PyHKIHMI 1o komaH e nonb3oBateis (ARP 3anpoc, ICMP echo)
e PetakTrpOBaHKe MapaMeTpoB U HACTPOEK CETH

e KonnposaHue, 3a10IHEHUE, TECTUPOBAHUE MTAMATH

[TapameTpsl MOHHUTOpA coXpaHst0TCs BO flash mamsT 1 HE 3aBUCAT OT MapaMeTpoOB yCTPOICTRA.

5.1. KoHcons MoHUTOpA

JIst MOKITFOYCHUST KOHCOJIM HE0OXO0IUMO HMCIIOIb30BaTh CIEIUAIbHbIN Kabeb U TEPMUHATIBHYTO
nporpamMmy ¢ mapamerpamu: 38400, 8b, np, flow control = off

5.2. PegaktupoBaHue napameTpoB MOHUTOPA

Ilepexoa B MEHIO peAaKTUPOBAHUS MApaMETPOB MPOUCXOJUT [0 KOMaH 1€ 0pt MOHUTODA.
JlocTynHBI ClIeyIOIINe NapaMeTphl:

myip - BBoz IP anpeca monutopa

servip - BBog [P agpeca cepsepa, ¢ kotoporo Oyzaet 3arpyxatbest ¢aiin no TFTP npoTokomy.
gwip - BBoz [P agpeca ceteBoro nuo3sa.

mask - BBoJ1 ceTeBOM MacKku

file - ums ¢aiina, 3arpyxaemoro u3 TFTP cepsepa

loadptr - anpec obnactu mamstu, Kyaa OyeT 3arpyxarbes daii, qomxeH ObTh
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jumpptr - agpec nepenadn yrpasieHHs 0 KOMaH/IE g0 WM MpH aBTo3amycke. JlomwkeH ObITh
pasen 0x10000.
bootstr - cogepknMoe KOMaHIHON CTPOKH, HE UMEET 3HAYCHHUS.
bootptr - agpec, Kyaa KonupyeTcss KOMaHAHask CTpOKa
list - BEIBOUT 3HAYEHUS BCEX TTApaMETPOB
flags - mepexon B MEHIO yCTaHOBKH (ps1aroB
JlocTymHBI crieaytomnue ¢iaru:
e "verbose mode" - mpu ycTaHOBKE B ""on'" MOHUTOP BBIBOJUT OOJIBIIIE TEKCTOBBIX
coob1eHuit mpu padore;
e "TFTP standalone" — momxen ObITH ycTaHOBJEH B "on".
e "Auto bootp" - BemosHATE BOOTP 3ampoc npu mepe3amycke
e "Auto load" - BemosnHATE 3arpy3Ky ¢aiina mo nporokoiay TFTP mpu nepesamycke
(ananormuno komange load)
e "Auto jump" - BBIIOJHATH NEpeauy yNpaBiIeHuUs NpH Nepe3anycke (aHaJIOTHYHO KOMaH/Ie
£0)
e "Copy bootstring to RAM" - kon1poBaTh KOMaHJHYIO CTPOKY B ONIEpPAaTUBHYIO MaMsITh IIPU
nepe3amnycke

update - coxpaHuTh Bce apameTpsl Bo flash

5.3. CepBHUCHBIE KOMaH/IbI

pings - MmoHuTOp NepexoauT B pexum ICMP 3xo cepBepa 1 oTBeuaeT Ha ping 3alpOCkl OT IPYTHX
CTaHLIMH B CETH. PeXUM CITyKUT 1Sl TPOBEPKHU COCTMHEHUS JTIOKAIbHOU ceTu. [lepen BbIOIHEHHEM
KOMaH bl JOJKHBI ObITh YCTAaHOBIIEHBI ceTeBble HAacTpoiiku (IP agpec, macka, nuiro3)

bootp - monuTOp 3anpammuBaet cereBble nmapamerpsl y BOOTP cepsepa

arp - monutop nenaet ARP 3anpoc u monmyuaet Ethernet agpec cepsepa no ero IP anpecy.
[IpenBapuTenbHO M0oJDKEH OBITH BBeCH [P aapec cepBepa (mapamertp servip).

load - moHuTOp 3arpyxxaet (aiia B onepaTtuBHyIo namsaTh KoHTposiepa no TFTP norokoiny. Anpec
namsTH 3ajaeTcs napamerpoM loadptr, ceTeBoit anpec - mapaMeTpoMm servip, uMs ¢aitsia — napameTpom
file. Mcionb3yeTcst Ut TECTOBBIX LIEJEH.

€0 - MOHUTOP NEepeAAET yNpaBICHUE 10 aJIpecy

mdump - pacriedyatka CoOAEp>KUMOTO MaMsATH
mfill - 3anonHeHne 06IacTH MaMATH KOAOM
mtest - TECTUPOBAHKE O00JIACTH MTAMSITH

fflash — nporpammuposanue flash mamsitu. Komanna ananornysa komane load, ToJIbKO qaHHBIE
3arpy»aroTcsl He B ONIEPaTUBHYIO MaMsTh, a porpaMmMmupyrores Bo flash. Jlnuna 3amporpaMMupoBaHHOTO
ydactka Bo flash mamstu onpenensiercs: nmuHOU (aiina.

5.4. OOHOBNEHUE TPOrPAMMHOrO 0OECIIEYEHHs YCTPOICTBA

Jlyig 3anucy HOBOW BEPCUM NMPOTPAMMHOI0 00€CIIEUEeHHUS:

e 3anyctuth nporpammy TFTP cepBepa Ha KOMIIBIOTEPE U Pa3pELIUTh CEPBEPY AOCTYII HA UTEHUE K
KaKOH-1100 TUPEKTOPHH.

e CkomupoBath B 3Ty AUPEKTOpUIO (aiin image.bin ¢ 06pa3om MporpaMMHOT0 oOecreueHus
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o [loaKiIOYHTH K YCTPOMCTBY Kabenh KOHCOJIU U Ka0elb JOKAIbHOW CeTH

e 3amycTuUTh Ha KOMIIBIOTEPE IPOrpaMMy TEPMHUHAJIA U YCTAHOBUTH MTapaMETPBI [TOCIE0BATEIBLHOTO
nopta: ckopocth 34800, 8 Out, 1 cronm 6uT, 6€3 KOHTPOJISI YETHOCTH.

e [Ilepesanmyctuth ycTpoiicTBo (KomaHa reboot).

e OcTaHOBHTH MPOIIECC 3arpy3KH, HaXxaB 00yIo knaBury. [locie 3Toro yctpoiicTBo Oyer
HaXOJUTHCS B PEKUME MOHUTOPA.

e FEciu HeoO6xoaumo, usmeHuTh [P agpec MoHuUTOpa 1 cepBepa, a TaKKe CETEBYIO MacKy (MeHIO opt
MOHHTODA).

e [IporpammupoBanue npoucxoaut rno komanje fflash monuropa:
boot> fflash<CR>

6. Kommiekranus 1nio3a

[[Ii1r03 mocTaBiseTcs B CAEAYOLIEH KOMIUIEKTAUU:
o [Illmro3 —1 mT
e Konconbhsiii kabens (RJ11-DB9) — 1 mt
e (D nuck ¢ nokymenTanuen — 1 mr

OTmensHO MOTYT IPUOOPETATHCS COMYTCTBYIONINE aKCeCcCyaphl:
e biok nuranug 220 B
e bnok nutanug 36..72B

7. YnakoBka
[1mr03 moctaBnseTcs B TOGPOKAPTOHHOM KOpoOke ¢ pazmepamu 26x21x6.5 cM. YakoBKa JIOIyCKaeT
CKJIaJUPOBAHUE B CYyXMX 3aKpPbIThIX IOMEIIEHUsX, He Oosee 10 mTyK B CTOIKE.
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